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EXPLANATORY    NOTE 

Illustrated  articles  are  marked  with  an  as- 
terisic  (  •  ) .  New  shop  equipment  as  described  in 
the  departments  "Shop  Equipment  News"  and 
"Condensed  Clipping:  Index  of  Equipment"  with 
a  double  dagger  ( t ) .  Cross  references  to  a 
particular  initial  work  may  apply  also  to  its 
derivatives.  The  cross  references  condense  the 
matter  and  assist  the  reader  but  are  not  to  be 
regarded  as  complete  or  conclusive.  So.  if  there 

were  a  reference  from  "Milling"  to  "Jigs  and 
Fixtures,"  and  if  the  searcher  failed  to  find  the 
required  article  under  the  latter  topic,  he  should 
look  through  the  "Milling"  entries,  or  others 
that  the  subject  might  suggest,  as  he  would 
have  done  had  there  been  no  cross  reference. 
The  plural  of  any  given  item  may  not  neces- 

sarily follow  the  singula?  immediately,  as  the 
items  are  listed  in  alphabetical  order.  All 
articles  written  by  any  given  author  are  lis^ted 
directly  under  his  name  in  the  special  authors' 
index  which  starts  on  page  1.5.  Articles  that 
are  not  credited  to  any  author  may  be  found 
under  the  heading  "No  author,"  hsted  under 
"N"  in  the  Autiiors'  Index. 

Following  is  a  list  of  the  pages  included  in 
the  several  numbers  of  the  volume  by  date  and 
number : 

Pages 
Jan.       4,   1933 — No.      1              1-60 
Jan.     11.   1923 — No,      2           01-96 
Jan.      )8,    193,3 — N'o.     3            97-133 
Jan.     3.5.    1933 — No.      4         133-173 
Feb.       1,    1933 — No.      .5         173-308 
Feb.       8.    193.3 — No.      6         309-344 
Feb.     15.    1933— No.      7         345-380 
Feb.     33,    1933 — No,      8         381330 
Mar,      1,   1933 — No.      9         331-356 

Mar.   '  8,    193.3 — No.    10         357.393 
Mar.    15,    193.3 — No.    11         .393-438 
Mar.    33.    193,3 — No.   13         439-484 
Mar.    39,    1 93:! — No.    13         465.500 
Apr.       5.    1933 — No.    14         .501-533 
Apr.     13.    1933 — No.    15         533-568 
Apr.    19.   1933 — No.    18         569-608 
Apr.    36.    193.3 — No.    17         609-644 
May       3.    1933 — No.    18         645-680 
Mav     10.    193.3 — No.    19            681-718 
Mav     17.    103.3 — No.    20         717-750 
May     24,    1923 — No.   21         751-783 
May    31.    193.3 — No.   23    783-833 
June      7,  193.3 — ^No.  23         833-856 
June    14,    193.3 — No.    24         857-892 
June   31.   1923 — No.  35         893-938 
June    28.    1933 — No.   36           939-970 

Abnormal    wear    of    automobile   valve    seats 
caused   by  high  temperatures           38 

About   the  names   of  things      133 

Adapter  for   magnetic   chuck.      Olsen    '.'..'.  *235 
Adapting  orders  to  your  employee's  temper- 

ment.       Faulhaber          667 
Additions    to    the    Heald    No.    72     internal 

grinding    machine               t"779 
Adjustable  gage  to  go  in  the  lathe  spindle. 

Blzinga       *371 
Adriance    horning    and    wiring    press     with 

two  beds      t'315 
Advance    payments    on     special    machinery. 

Godfrey      901,   933 
Advant,Tges    of    unilateral    tolerance,      Peck,*703 
Adventure  in  invention.     Botsford      431 
Advertising   and   courtesy.      Mcrrideth    ....    848 
A.E.S.C.,   Methods  for  chemical   analysis  of 

babbitt  metal   approved  by           35 
Air  driven    chuck.      Allen      *369 
Airplane     engine.     Making     the     Lawrance, 

Colvin        ,   •849 
Airplane    motors    at    Fairfield,    Recondition- 

ing.     Colvin       •929 
Airplane    motors.    Machining    half    bearings 

for.      Adams      •335 
Air   travel   deemed   safe         683 
Alien   deserves  h»lp  in  becoming  a  citizen.    274 

Allan   "Cyl-Grind"  portable  iiiternal   grinder J^855 

"Allatonce"   commutator  soldering  machine. 
Chapman       t  •128 

All-metal  machine  bench.     Luers         ^47 
All-round    machinist.      Bender          667 
Allowable   live   loads   in    buildings         447 
Allowing  for  gage  wear.  Wickman  &  Peck.  •7.39 
Alloys.    Factors    affecting    contraction    of.  .    419 
Aluminum  bronze  castings.     Decker         796 

"American"     3     and     3  Vs      foot     high-speed 
radial    drilling  machine      {•956 

"American  Beauty"  electric  soldering  iron. j •938 
American    Engineering   Standards  committee 

is  carried  on.   How  the  work  of  the    ,  .  ,    834 
American  Engineering  Stan(i:irds  Committee 

reports    one    thousand    simplifieation    op- 
portunities          805 

American     Gear     Grinder     Co,     spur     gear 
grinding   machine      i*599 

American   Pulley  Co.    pressed  steel    shafting 
hanger       J  ̂981 

American    Tool    Co.    valve    spring    compres- 
sor      t*91 

"American"       twelve-speeti       automatically 
oiled   geared-head   lathe      }  'SIS 

»  .  Paj:e America  8   opportunity   in   Poland.      Moree.  •2UU 
Ames  No.  55  simplified  dial  gage     i^350 
Ammco    centrimatic    cylinder    hone   J»924 
Ampco    bronze       $674 
Anderson   bench   filing  machine      J*237 
Anderson    tapping    machine     arranged    for 

drilling        J  •888 
Annealing    locomotive    parts,      Hudson,  ..,  •883 
Another  convert   to    decentralization         852 
Another      machinist       has       reminiscences. 

Hunter   •100 
Anvils    from    old    rails,    Making.      Hudson.  ^743 
Apply  a   recommendation  of  the  unemploy- 

ment  conference         493 
Apprenticeship,  old-fashioned  and  modern — 

discussion.      Chalmers          830 
Apron    and    hood    for    sandblast    operator, 

Pangborn    "Shotpruf"      $•95 
Arbor    to    hold    small    cutters.    Expanding. 

Brooks       ^384 

Arliors.    Design  of   expanding.      Hall    '.  .  .  .  .  ̂ 385 

ARC    WELDING;    See    also    "Welding    and 

Cutting." Are,  Obtaining  the  radius  of  an.  Maker,  •  635 
Are  metal  workers  hidebound? — discussion. 

Curtis       *lf5li 
-Ire    you    making    use    of    Department    of 

Commerce    facilities          886 
Are   your   employees   educating  themselves? 

Botsford  733,  Forbes         834 
Argentine  Republic — imports  of  lathes..,  188 
Arrow     motor-driven     centrifugal     coolant 
.  pump      {•856 
Artos,     K.     N.     No.     3     automatic     cutting 

machines       t*747 
Asiatic   markets    for   industrial    machinery.    370 
A.S.M.B.  adopts  code  of  ethics          43 
Assembling  the  Locomobile  clutch.  Wright.  •362 
Atkins    improved    Kwik-Kut    metal    sawing 

machine  No.   18      $•959 
Atkins    Kwik-Kut     power    hack     saw    No. 

7A       {•SOS 
Attachment   for  "duplex"   milling  machine. 

Van  Norman   high-speed      t»356 
Attachment   for  planer,   Hawes  grinding,  .  (•983 
Attachment.    Mueller    oil-grooving   t*714 
Attachment  No.  729  lor  dial  test  indicator. 

Brown    &    Sharpe      $^203 
Attachment.    Thor   screwdriver      {•SgO 
Attachments     for    Knight     vertical     m-lling 

and   drilling   machines.    Horizontal,    high- 
speed   ami    slotting       {•gss 

Attachments,    Sioux  No.   803    flexible  shaft 
and      $^714 

Australia — Imports   of   machine   tools      366 
Austrian    workman.      Pennington          657 
Autogenous      welding     in      the     petroleum 

industry.      King          472 

■Auto-hone"    cylinder    finishing   tool   j*353 
Automatic  grinding  machines,      Viall.^577.  ♦613 
Automobile    designing          730 
Automobile    insurance           27 
Automobile  piston  clearance.  Muirhead.  .  *344 
Automobiles  on  railroad  tracks.  Hewes..*142 
"Autosan  "    improved    metal-parts    washing 

machine       t  •605 

AUTOMOTIVE:     See     also     "Screw — Screw 
machine,"   "Lathe."   etc. 

AUTOMOTIVES : 

— Assembling       the      Locomobile      clutch. 
Wright       *362 

— Automobile  piston  clearance.     Muirhead.  "344 
— ^Balancing  crankshafts  in  the  Chalmers 

plant  —  discussion.  Hudson  •368, 
Taylor          807 

— Broken    piston    rings    lor    parallel    strips. 
Nusb;ium          383 

— Clough    machine    for   lapping   automotive 
cylinders        •462 

— Conservation,  the  keynote  of  German 
motor  industries.  Obermeyer  & 
Gre«ne      •SSI 

— Cylinder   grinding    in    auto    repair    shops. 
Hudson        »53e 

— Cylinder  inspection   gages.     Hudson    ....*769 
— Cylinder  wear  in  the  Far  West.  Crawford.  743 
— Does  factory  engineering  organization 

give  full  consideration  to  service  and 
service-station   problems?     Lord      •238 

— Drilling  a   front  axle.      Rich      •269 
— Engineering    features    of    fleet    operation. 

La    Schum      617 
— Enlarging  automobile  pistons.  Notting- 

ham         947 
—Expanding    laps    for    automobile    engine 

cylinders.      Hicks  ■   •SoO 
— Foster-Johnson      hone      for      automotive 

cylinders       t*564 
— Gage  for  setting  boring  bar  cutters.    Rich.^635 
— Grinding,    boring    or    reaming    cylinders. 

Seddon         918 
— Inspecting    and    straightening    connecting 

rods.       Crawford       •83t 
— Inspection  gages  for  crankcases.  Craw- 

ford      •529 
— -Machining  a  diff"rential  carrier.  Brainerd.^343 
— Machining      duralumin      connecting-rods. 

Colvin       •321 
— Making    crankshafts     in     a    commercial 

shop         •33 

AUTOMOTIVES — Continued
  """ 

— Making    parts  of    a   nine-cylinder   motor. 
Colvin       'Tl? 

— Method    of    holding    cylinder    bloekn    for 
grinding.      Brainard      •808 

— Methods   of    making   babbitted    bearings. 
Colvin     .  •   •Vas 

— Molding    Franklin    cylinders.      Colvin ...  •485 
— Motor     stand     for     the     small     garages. 

Luers      »04li 
— Need  of  straightening  in  automobile  re- 

pair  work.     Hampson         780 
— Next    phase    of    automotive    engineering. 

Ford         396 
— Piston   clearances  in  automobile  engines. 

Hudaon      885 

— Piston    inspection   gages.      Hudson   'SBH 
— Reconditioning  airplane  motors  at  Fair- 

field.      Colvin       •010 
— Reflnishing  automobile  cylinders.     Bode .    874 
— Relieving  Pierce-Arrow  pistons.     HudB'>n.*lU5 
— Repairing   London's    omnibusefl.      Chubb. •761,  ̂ 797,   '857 

— Running — in  bearings — discussion,  Craw- 
ford   •383    Hudson         451) 

— Service    station    equipment       , ,  ,    510 
— 75-ton  casting  from  the  Ford   foundry.  .    •66 
— Special    automotive   machining    methods.  •226 
— Substitutes   for  welding  in   auto   repairs. 

Hampson         ^44 
— Two      interesting      cylinder      operations. 

Crawford      •420 
— Two  Pierce-Arrow  connecting  rod  gaffes. 

Hudson       'SOW 
— Typical     German     automobile     contracts. 

Obermeyer   &   Greene         406 
— Using  old  pistons  to  lap  cylinders.     Nus- 

baum          431 
— Why  country  garages  are  poor  customers. 

Malone          733 
Automotive  service  methods  and  equipment, 

Campbell   ^411,    'OSO,    •731 

B 

Bacharach     radiation     pyrometer    for    high 

temperatures      t  *780 
Ba.gwing.  device  for  cutting.      Rich      •743 
Baker    hy-lift    electric    platforn^    truck.  .  .  .t*93 
Balancing-     crankahafts     in     the     Chalmers 

plant — discussion.     Hudson   ♦268.   Taylor  807 

Ball  ended  connecting-  rods   •273 Balls.  Steel  for  Brinell         901 

Balls,    tool    for    finishing.      Wheeler       *34."> 
Band  sawing-  machine.  "Little  Giant.".  .  .  .t*f*<*8 
Bar  for  the  slotting  machine  tool.     Perber.*596 
Barnes    grang-    drilling-    machine    with    two- 

spindle  heads   j  '204 
Barrett    1-ton    portable    derrick   t*748 
Bars  and  drills  in  lathe.  Device  for  holding- 

boringr.      Barrett      •775 
Bars   in    a   chuck — discussion — Hold    small . 

A'Hearn    •107.      Towlson       "SOU 
Bars  in  automatics.  Using"  cast-iron.     Colvin   •O? 
Bar-stock  feeder.  Pearson.     Scott   t*6(»l 
Bath  improved  internal  thread  micrometeri*16l» 
Bearing-,    Finishing    a    thrust.      Crawford.  . '488 
Bearing-.    Spherical-type  roller      t*260 
Bearings,    Chadwick      ,   i*314 
Bearings    for    airplane    motors,     machining- 

half.       Adams       •335 
Bearings.   Kink  in  pressing  in.      Pescorse.  .  "glO 
Bearings,     Methods    of     making    babbitted. 

Colvin        -736 
Bearings.   Power  lost   in   shaft.      Brayton.  .  •8H1 
Bearings.   Repairing  electric  ear  wheels   and 

French      -"fl?! 
Bearings — discussion.     Running    in.      Craw- 

ford   •383.    Hudson         450 
Beaudry  rocking-face   hammer  die   X*B^ 
Beginning    Volume     58     of     the    American 

Machinist             48 
Belt  drives  in  the  machine  shop.      Terry.  .    583 

Belt  shifter.   Reeve      t»781 
Belt    tightener    for   Heald    internal    grinding 

machin€^8       t*275 
Belt     transmits     power.     How     a     leather. 

Rhoads    &    Tatnall   •629 
Bench.    All-metal    machine.       Luers          "47 
Bending  machine.  Wallace   t*495 
Bethel-Player  lapping  machine      ^•926 
Bethel-Player  ring  lapping  machine      i^9fl3 
Beware    of    generaltios         4fi0 
Bic.vcle  eliminations         478 
Blacker  general  utility  power  smithtng  ham- 

mer       .  .t*91 
T*la"k.hnard  drawing  instrument.  Gol<ieti    .t^78l 

Blade  for  Uiemaker's  square.      Useful  Nii^s- 
baum       •528 

Bl  ades      for      steam      turbines.      Machining. 

Colvin      •547 
Blanchard     No.     16-A     automatic     surface 

grinding   machine      t  •■'$49 
Block    for  grinding   die   cha*»ers.      French..  ^743 
Block.       Machining     the    Wright     aviation- 

engine  cylinder.      Colvin       •903 
Blocks     for    grinding.     Method    of    holding 

c.vlind**r.      Brainard       ^808 

Bolt  and  rivet  heading  machine.  "Natioiiar* 1-inch  semi-hot  automatic-feed      ^^354 
Bolt    heads.    Fixture    for    squaring.      Craw- 

ford      •840 
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Page 
Bolts.  Device  lor  milling  seats  on  locking. 

Bdgar          305 
Bolts  at  one  operation,  Pointing  and  thread- 

ing.    Francis        '4'> 
Bookings  ol  steel  castings  107  per  cent  of 

capacity          434 

BOOK  REVIEWS: 

— Abstract   census    of   manufactures      940 
— Accurate   tool   work      608g 
— American  Machinist  gear  book      172d 
— Automobile  laboratory  manual         940 
— Business  cycles  and  unemployment   833h 
— Capital's   duly    to    the    wage-earner    .  . .  .464g 
— Cost    accounting   procedure      344g 
— Design   of   machine   elements      438g 
— Descriptive    geometry      428e 
— Drawing    and    design    of    jigs,    tools    and 

fixtures       244g 
— Elementary  machine  shop    practice   783k 
— Elements    of    machine    design      940 
— Engineering    economics       330c 
— Engineering   workshop  handbook      173d 
— Essentials    ol    drafting          913 
— Five    thousand   plain    answers    to    direct 

questions   on   steam,    hot   water,   vapor 
and   vacuum  heating      608g 

— Fundamental    principles   ol    purchasing.  .244g 
— <Jrinding:    wheels,  machines,   methods    ..173d 
— Handbook  ol   automobiles      330c 
— Hendricks     commercial    register     of     the 

United    States      173d 
— Index    to    proceedings    ol    the    American 

Society    lor    testing    materials      464g 
— Machine  tools  and  their  operations,  part 

1    and    3      428g.    533k 
— Machinery   loundations   and   erections .  .  .  393g 
— Mechanical    world   year  book      S44g 
— "Mechanical     World"     electrical     pocket 

book,  1923   330e 
— Mechanism   ol   machine  tools         940 
— Metals   and    their   alloys      e08g 
— Modern     industrialism       438e 
— Oxy-acetylene   welding   and    cutting    ....  380g 
— Practical    lactory   administration      532k 
— ^Practical    perspective         913  . 
— Principles  and  practice  of  tooth?d   gear- 

wheel   cutting      438e 
— Problems  of  machine  design   438e 
— ^Pulling    together       832h 
— Rapid     arithmetic       464g 
— Report    ol    the   committee    ol    the    privy 

council    lor    scientific    and    industrial 
research,    lor  the  year   1931-23   428g 

— Report  ol  the  lathe  tools  research  com- 
mittee      330c 

— Sampling  and  analysis  ol  coal,  coke  and 
by-products       393g 

— Tales    from    the    gangway       173d 
— Tool     engineering-fixtures     lor     turning. 

boring    and    grinding      568g 
— Twelve-hour  shilt   in   industry   356g 
— Welding    encyclopedia       172d 
— Working  ol  steel      172d 
— Year   book     (1933)    ol    American    Engi- 

neering Standards  Committee   533k 
— Year  book    (1932)    of  National  Associa- 

tion of  Cost  Accountants      438g 

BORING: 

— Bullard     "Maxi-MiU"     with     hand     feed 
levers      $*641 

— Davis    &   Thompson    vertical   boring   and 
turning  machine      }  'SIS 

— Device  lor  holding  boring  bars  and  drills 
in  lathe.     Barrett      •775 

— Gage  lor  setting  boring  bar  cutters.     Rich*635 
— Grinding,    boring    or    reaming    cylinders. 

Seddon         918 
— Keeping  the  floor  clean  around  the  bor- 

ing   mill.      Clark       •594 
— Large  work  in  a  small  machine.     Allen.  •SSI 
— Niles-Bement-Pond     48-inch     car     wheel 

boring  machine   ^•830 
— ^grinding,  reboring  or  reaming  cylinders 

— discussion.        Seller     743.      Francis. 
811,    Hastings         881 

— Tailstoek    boring   tool.      Brainard      -918 
— Underwood    portable    boring    bar    equip- 

ment          J •SOI 

Box.   Clarke  lilt-truck  tote      ....'.'.    {•eOl Boxes,  Improved  hook  lor  drag.     Follensby 

•  559 

Brains  versus   hands.   Terry         448 
Brake  wheel  on  a  speed  lathe.     Hudson.  .  .•848 
Brake.   Whiting  type  C   solenoid   crane.  ...  {•95 
Bringing    the    demonstration    home    to    the 

foundry    man         450 

BRITISH:  See  also  "Great  Britain."  "Eng- land,     etc. 

British    India — imports    ol    metal    working machinery       Igg 
Broaches — discussion.      Checking' '  inverted spline.      Hodges       •4q 

Broaching    machine,    J.    N.    Lapoiiite '  hy- draulic      t*887 
Broaching  machine.  Lapointe  improved'  No. 3   duplex       {•SOO 

Broken    piston    rings    lor    parallel  'strips. Nusbaum       300 

Bronze.  Ampco      "  '.   1674 
Brown    &   Sharpe   attachment   No'. '  739'  lor dial  test  indicator    ±•''03 
BrowTie  &  Sharpe  automatic  manufacturing  " milling  machine       t*603 
Brown    &    Sharpe   milling   machine  'spindle. Some  grinding  operations  on  the.    Wright •174.    370 

Brown  &  Sharpe  6-inch  stainless  steel  rule  t^315 Brown  &  Sharpe  12-inch  stainless  steel  rule.  678 Brubaker  Rplral-fli.ted  staybolt   tap         t«675 Brusnwi   lor  the  Hoover  sweeper.   Making '''""■>       'SSS 

Page 
Building    up   gear    teeth    with    the    welding^ 

process.       Romig          1"JJ 
Building  up   tire   flanges      •.  •  -j,"  ; '  '  '  '  ;.aiV 

Bullard  "Maxi-Mill"  with  hand  feed  lever8t'641 
Bultman    "Farmer    Type"    latigue    testing 

txi&cliinc    ...,,,.....■•■•••■■•••■■"'* 

Bultman  izod  impact  testing  machine   1*677 
Bundling    macliine    No.    3.    Tempus    rotary^ scrap-metal       ♦   f  ̂̂  

Bureau  of  Standards  report  on  copper   4 JO 

Bupke  No.  2  heavy-duty  bench  drillmg  ma- 
chine      t  *499 

Burners  for  thermit  preheaters  .  ...  •  ■  ■  •  •  -§52 

Burnishing-  the  teeth  of  geara.  Sheldon,  .'d^o Buahingrs     and     liners,     Kenosha     standard 
jig        }891 

BuBhin&s,  Casting  brass.     Thanton   '^SS Bushings,      Expanding      chuck     for      large. 
Priebe         -  '270 

Bushings.     Expanding     chuck     for     second- operation  work  on.     Priebe      ■  .    3o« 
Bushings  on  end— discussion.   Cheap  holder for    grinding.      Limming      * Jl= 

Bushings.    Standard   jig      ^Q^o 

BUSINESS:   See  also   "Trade." 
Butt    welding.      De   Leeuw         '^l 

CALIPER:    See    also    "Gage." 
Caliper.    Inside.      Thanton      *883 
Calipering  the  tenth  part  of  one  thousandth 

of   an    inch.      Rowell      •707 
Calculations    in    the   machine   shop — discus- 

sion. Value  of.     Whitney      165 
Campbell   connecting  rod  holding  device.  .  t*644 
Cams    for    B.    &    S.    automatic    screw    ma- 

chines.   Table  for  use  in  milling.    Allen. 'S?! 
Cams.  Indexing  fixture  for  grinding  master. 

Delrue       'QQ^ 
Canada — imports    of    "Machine    drills    and 

power    lathes.'*       .-  •  ■  •    ̂ ^^ 
Can     taper    pin    practice    be    standardized? 

•255,   Wallace         436 
Carbon  formation  in  engine  cylinders ....  303 
Carbonizing  with  acetylene  torch.   Marks..      64 
Carburization  ol   steel         631 
Cards  assign  work  to  employees.  Faulhaber  84 
Careless    addressing    may    be    an    expensive 

luxury          348 
Care  of  the  small  tools      886 
Care  of  tracings.      Howard         479 
Carlson   pliers      J  •820 
Carrier.  Machining  a  differential.  Brainerd.  •342 
Carroll  12'-ineh  quick-change  gap  lathe.  .  .$•125 
Carroll    16-inch   motor   driven   quick-change 

gap  lathe   ^•124 
Carrying    industrial    safety    into    the    com- 

munity.      Adair          916 

CASEHARDEN:    See   also    "Heat-treatment." 

CASTING:   See  also  "Foundry."    "Pattern," etc. 

Casting  brass  bushings.     Thanton   •488 
Castings.    Aluminum   bronze.      Decker    ....    796 
Castings.   Grinding  manganese-steel.      Camp- 
bell     •783 

Castings,   Placing  pattern   numbers   on   pat- 
terns   and.      Franz      •708 

Catalog    and    magazine    sizes.    Standardiza- 
tion of.     Parsons         278 

Catalogs,  Distributing  machine  tool.     Terry  287 
Catalogs   for  Brazil.      Havens      664 
Catalogs.    Standard    sizes    for         519 
Catching      the      thread      by      the      "jump" 

method — discussion.       Butler          '45 
Celluloid   templets.      Maker      580 
Census  figures   on   babbitt  metal         450 
Census.  Seeing  ourselves  through  the.  .  .  .  585 
Center    indicator    attachment.      Nusbaum.  .  ̂ 774 
Chadwick   bearings      $•314 
Chapman    "AUatonce."    commutator    solder- 

ing  machine      t*128 
Chasers.  H.  &  G.  regrinder  for  diehead.  . $•425 
Chasing    a    nut    without    an    engine    lathe. 

Ware       •527 
Cheap  holder  for  grinding  bushings  on  end. 

Limming     •119 
Cheap  inserted-tooth  milling  cutter.     Lang.  •560 
Checking   inverted    spline   brooches- — discus- 

sion.     Hodges      '46 
Chicago     pneumatic    small    direct-connected 

air   compressor      J '462 
China — imports    of   machine  tools         153 
Chipping     and     filing     the     teeth     of     gear 

wheels.     Towlson         141 
Chisels.  Choosing  and  grinding.  Sioussa.  .  370 
Choosing  and  grindintr  chisels.  Sioussa.  .  370 
Chuck,   Adapter  for  magnetic.     Olsen    ....•335 
Chuck   adapters.    Spring.      Sisson      •SSS 
Chuck,    Air   driven.      Allen      *269 
Chuck — discussion.    Hold    small    bars    in    a. 

A'Heam   •IQl.  Towlson      *809 
Chuck,    Expanding.      Allen      •527 
Chuck      for     large     bushings.      Expanding. 

Priebe       ^270 
Chuck   for  second-operation  work   on  bush- 

ings.   Expanding.      Priebe      •233 
Chuck  for  turning  feed  valves.  Young.  .  .  .^233 
Chuck,   Foster-Barker  improved   wrenchless. t^677 
Chuck  operated  by  a  push  rod.  Drawback. 

Crawford       •772 
Churchill     internal     cylinder    grinding     ma- 

chine      t^637 
Cincinnati     Acme    No .     1     universal    turret 

lathe       J  •136 
Cincinnati  Acme  universal   flat  turret  lathe 

No.   2   t*50 
Cincinnati  30  x  30-inch  open-side  planer..  }*51 
Cincinnati    48-inch    worm-driven    automatic 

milling   machine   •645 

Pape 
Cincmnati  73-inch  open-side  planer   J^957 
Cincinnati  simplified  gear  bobbing  machinet^712 
Civic  duties  of  the  engineer.      Waddell.  .  .  .    158 
Clamp  for  use   on   planer.      Luers   ^383 
Clamp,    Bfcargrave    C   i^l25 
Clamp  plate    for  drilling.      Maker   ♦560 
Clamps  for  die  makers.      Rich   'Sll 
Clark  lift-truck  tote  box      t*601 Cleanliness   in    machine   tools    and    accurate 

inspection.       Andrews          165 
"Cle-Forge"    twist    drill      t^816 
Cleveland     Armature     works     roller-bearing 

grinder      tl70 
Cleveland      group      mounting      for      punch 

presses      $•777 
Cleveland    hand    spacing    table    for    punch 

press      $•782 
Cleveland  No.  2  pyramid-type  bending  roil. 

t*821 
"Cleveland"  universal  drill  jig   i*821 
Clough     machine     for     lapping    automotive 

cylinders       t^462 
Clough  vertical  milling  machine   with  high- 

speed  attachment      J  •56 
Clutch,  Assembling  the  Locomobile.  Wnght.-262 
Clutch.  Conway  expansion  friction   t*814 
Clutch   data.    Friction.      Drake         729 
Coats  universal    angle   plate      i*639 
Cold    working   of   copper         917 
Collars   and   clamp   studs.   Illustrated  tables 

of   clamp.      Hall      •343 
Collars.    Fixture    for    drilling    and    tapping. 

Thanton       •381 
College  graduate  on  the  grill  again.  Entropy  296 
Collets,  Fixfure  for  slitting  spring.  Sisson.  •671 
Combination     dies     for     sheet-metal     parts. 

Stevens       •533 
Combination   shearing   and   forming  die    for 

high    production.      Hill      •559 Combinations  in   protection   of  trade      loO 
Combustion  Control  Co.  automatic  temi>era- 

ture  control   for  oil   furnace   t^3.50 
Commerce    department    swamped    with    for- 

eign  trade   inquiries           11 

COMMERCIAL:    See   also    "Trade." 
Commutator  truing  tool.      Rich      'SSS 
Comparator    for     gaging     gears     and     large 

threads.    Hartness      t^353 

COMPRESSED    AIR:    See    also    "Air"    and "Pneumatic." 

Compressing      bearing      metal      in      shells. 
Henry      •744 

Compressor,      American     Tool      Co.      valTe 
spring   t*91 Compressor.       Chicago       pneumatic       small 
direct-connected    air      J*463 

Compressors,    Dunning  air      t*389 
Concrete   welding   table.      Rich      ^668 Conditions   in   Denmark.      Larsen         191 
Conservation,  the  keynote  of  German  motor 

industries.      Obermeyer    &    Greene   •581 
Conserving  the  worker's  vision.  Dehart.  .^537 Consumption    of    electricity  by   industries.  .    288 
Continuous  milling  fixture.     Clary   ^165 Contraction     and     shrinkage    of     aluminum 

alloys         154 
Control    board    in    an    English    locomotive 

shop.      Chubb      *941 
Control  of  tool  design.     Dorer   *261 
Control  systems  for  d.-c.  motors  applied  to 

machine   tool    drive.      Pero      ^515 
Controlling    costs   in   building   experimental   j 

machines.      Colvin      •439.    •SOS.    'oSP 
Conveyor.    One    way    of    making    a    screw. 

Hudson        'Sll Convincing   proof   that   it   pays   to    put   the 
cards    on    the   table         563 

Conway   expansion    friction    clutch. t*813.    *814 

COOLANT:     See    also     "Cutting."     "Lubri- cant,"  "Oil."   etc. 

Co-ordinating    the    bill    of    materials    with 
shop  requirements.     Thompson      451 

Copper.    Cold   working   of         917 
Core.  Two  ways  of  making  a.  Edwards.  .  •SOS 
Cork    floats.    Grinding  grooves   in.      McCul- 

lough       ^195 Correction            64 

Corrections   for   part   two   of    "factors    gov- 
erning the  strength   of  gear  teeth"   •900 Cost    accounting   for   executives.    Industrial. 

Atkins  39.  •257.  •SS?,  '407,  •481.  •541. 
697,    •765.    •897. 

Cost     accounting.     Measuring    manasc^nent. 
Basset            37 

Cost  accounting  system.   Testing  the         443 
Cost    of    mistakes       -^      932 
-Costs  and   increasing  production.   Reducing. 

Cochran       "418 
Costs   by   substituting   brass    for   steel.    Re- 

ducing    screw     machine     product.       Bur- 
hngame       •823 Costs    in    building    experimental    machines, 
ControUing.      Colvin      •429.    •503.   'SSa Costs    in    the    press    department.    Lowering 

oj>erating.      Stevens      '143 
Coulter  duplds  thread-hobbing  machine.  .  $•953 
Counterbore.  Interchangeable.  Brooks.  .  .  .  'SSS 
Countershaft.    Warner    &    Swasey    friction-- 

disk       t*89 
Countersink,    Wagner    inserted -blade    center- 

drill,    reamer   and      t^830 
Countersinks     made    from    old    core-drills. 

Scrom      •947 
Couplings  for  upright  shafts.  Safety.  Yijng- 

wirth    •596 
Court,esy  and  advertising.     Merrideth      846 
Craciting.  Preventing  cylinder  jackets  from. 

Crawford      •709 Crane      loads.      Device      for      determining. 
Burrell       •346 

Crane   without    cable    or    chain,    Hydranlic. 
Luers      •234 

i 
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Crankshafts      by      filing.      Finishing:      large. 

Franldin        '745 
Creed   of  the  shop   foreman.     Wheeler.  .  .  .    78ti 
Crescent    tool    kit      t  •665 
Crosshead  and  guide.  Refitting  a.  Ervin..*490 
Crystallization  or  poor  heat  treatment ....  870 
Cupola,    Tilting.      Copoland   '305 

CURVE:    Sec   also   "Chart." 
Cushions     for     punch     pres.ses.     Marquette 

pneumatic  die      t*778 
Cutter.  Cheap   inserted- tooth   milling.  Lang.  •560 
Cutter.    Hargrave    circle    metal   t^l2U 
Cutter.  Improvised  milling.      Clary   •SOS 
Cutter,   Jiily   adjustable   tly      t*167 
Cutters,    Expanding    arbor    to    hold    small. 

Brooks      •381 
Cutters.  Gage  for  setting  boring  bar.  Rich.  •635 
Cutters,    Gorham    standard    high-speed   mil- 

ling      {•375 
Cutters,    Milling          "M 
Cutters   on   power    requirements    and    capac- 

ity.    Effect    of    variations     in    design     of 
milling.      Graves   &    Hall         379 

Cutters.   Big  for  grinding  milling.      Brittain     80 
Cutting  machines,   Artos   K.   N.   No  3   auto- 

matic      t'74~ 
Cutting  oils  vs.  soap  water.  Hodges  ....  140 
Cutting      spiral      flutes      with      a      planer. 

Hampson      '384 
"Cutwell"    taper-pin    reamer      t^780 
"Cyl-Grind"       portable       internal       grinder. 

Allan       t»855 
Cylinder    grinding    in     auto     repair    shops. 

Hudson        '536 
Cylinder  head.  Profiling  a.     Httdson   *194 
Cylinder   inspection    gages.      Hudson   •769 
Cylinder.  M.   E.  C.   style-h   air   t^715 
Cylinder  testing  gage.  Murphy      •ISO 
Cylinder  wear  in  the  far   west.      Crawford.    743 
Cylinders.    Clough    machine    for    lapping.  ..  t46;j 
Cylinders — discussion.    Regrinding,    reboring 

or    reaming.       Seller    744,     Francis    8H, 
Hastings         881 

Cylinders,    Expanding    laps    for    automobile 
engine.      Hicks      •860 

Cylinders.    Foster -Johnson     hone    for    auto- 
motive      t*664 

Cylinders.     Grinding,     boring     or     reaming. 
Seddon        918 

Cylinders,  Molding  Franklin.     Colvin   •lOS 
Cylinders,   Using  old  pistons  to  lap.     Nus- 

baum         421 
Cylindrical  nuts.     Grimshaw         410 

D 

Danly  gage  and  stop  for  die  sets   t*496 
Danly  type-z  die  set  for  punch  press   t*603 
Danly  standard  die-sets  for  pxuich  presses.  .J •OS 
Data  on  pure  iron  alloys      546 
Davis  expansion  chucking  reamer      t^Oeo 
Davis  helical  expansion   reamer   1^969 
Davis    &    Thompson     b'frh-production     hori- 

zontal   drilling   machines      t*8S 
Davis    &     Thompson    vertical    boring    and 

turning  machine     {•SIS 
Debt  of  the   small   shop   to   the   large   one.  .    348 
Denmark.    Conditions    in    Larsen      191 

Dependable    vise    stand.     A'Hearn   *4r>H 
Depreciation    of    a   lathe — discussion.      Mor- 

rison    570.     Thwing     007.     Thwing     694, 
Forbes   740.    Du    Brul          806 

Depreciation.    Problem    in.      Forbes     468 
Derrick.    Barrett   1-ton   portable   t^748 
DESIGN:      See     also     "Drawing"'     an:l     par- ticular  items. 

DESIGN: 

— Automobile     designing          7ti() 
— Combination    dies    for    sheet-metal    parts. 

Stevens       •53:! 
— Control  of  tool  design.      Dorer      •251 
— How    the    blanking    nroress    is    used     to 

make  a  sheet  metal  sleeve.     Dorer.  .  .  . 'OOO 

— Methods    of    machine   tool   dcs'gn — discus- 
sion.     De    Leeuw    *297,    Clegg   '540 

. — -Modern  electric  motor  construction.     Barr 
&    Campljell      •573 

— Placing   pattern   numbers  on   patterns  and 
castings.       Franz       •70S 

— Simplicity   in    machine    design.      Entropy.    408 
— Tool      engincring,      Dowd      and      Curtis. 

•217,    'ZSg,    •361,    •437,    •463.    •Sll. 
•551.    •089.    •755.    •SOI   •809 

Design    and    construction   of    large   machine 
tools.       Benzon       ^41.5 

Design    of    expanding    arbors.       Hall   ^385 
Desire  to  create — discussion.     Needham ....    558 
Destructive   action    of  doned   fuel      395 
Detroit     No.     4B     centerless     grinding     ma- 

chine      fSW 
Developing    a   column    clamp    for    the    right 

line    radial   drilling   machine.     Se.irs   •725 
Device.   Campbell   connecting  rod  holding.  {•644 
Device    for   cutting  bagging.      Rich      ^743 
Device    for   demonstrating    the    screw.      Atz- 

rott        •536 
Device    for   determining   crane    loads.      Bur- 

rell       •346 
Device  for  holding  boring  bars  and  drills  in 

lathe       Barrett       •775 
Device  for  milling  seats  on  locking  bolts. 

Edgar       '305 
Device,    Hand    tapping.      Allen      'SOe 
Device,   Jarvis   sensitive   high-speed    tappinsr. 

t^5.32a 
Device,    Smith    crankpin    truing      t*93 

DIAGRAM:  See  also  "Chart." 

Dial  comparator.  Federal      J*7S2 
Dial  feed  for  punch  press.  S.  &  S   {•SO 

Page 

DIAL.  INDICATOR:    See  also    "Gage." 

Diamond  6d4ncb  focO'^lnding  machine.  .{*664 

DIE.  PRESS:    See  also  "Press."   "Fencing," "Screw."   etc. 

Die.   Beaudry  rockinr-face  hammer      1*811 
Die  casting  process  and  equipment.     Harrl- 

man       '137 
Die    for   exrierimental    work.    Piercing.      Ba- 
con      '118 

Die      for      high      produc  tlon.      Combination 

shearing    and    forming.      Hill   •569 
Die-heads.      "Namco"      hardened      self-open- 

ing     {•608 
Die-holder.    Tubular.      Brooks   •271 
Die,  Old  time  threading.     Darling   'QSl Die    on      a    tapping     chuck.      Holding     a. 

Aiiis      •ass 
Dies    and    die-holder.    "Threadwell"    adjust- 

able      {^778 
Die-set  lor  punch  press,   Dauly  type-z.  .  .  .{•OOS 
Die-sets.  Danly  stop  and  gage  for   {'496 
Die-sets    lor    punch     pres.-tes.    Danly    stand- 
ard     t'93 

Dies  for  rotor  stamping,  Making      •SO 
Dies     for     sheet-metal     pans.     Combination. 

Stevens       •6.33 
Die-sinking     under     a     drop-hammer.       Col- 
vin      ^449 

Dies.    Utilizing    obsolete.      McDonald   ^885 
Dies    with    templet    and    protractor.    Laying 

out.      Alhquist       •920 
Die.   Two   station   bridge.      McDonald      '86 
Die  workers.   Clamps  for.     Rich   •811 Discussing  the  millwright.    Walter         720 
Disease    called    drafting — discussion.      Nus- 

baum          702 
Distributing   machine   tool   catalogs.     Terry.    287 
Distribution  problem  and  its  application  to 

machinery          198 

DIVIDING:   See  also   "Index"   and   "Gradu- 

ating." 

Dividing  the  financial  burden  in  engineering 
standardization        950 

■D.  &  M.  Junior"  guard  for  punch  press. t*495 
Does       factory       engineering       organization 

give    full    consideration    to    service    and 
service  station  problems?     Lord      228 

Doing  good  work  under  difficulties.  Hudson  620 
Don't   fool.      Hampson         117 
Dorman  multiple-spindle  drilling  head.  .  .  .{^957 
Double-equalizing    rotating    drilling    fixture 

for  meter  cases.     Sandmann      •63'.- 
Double   spindle    work   on    differential    gears. 

Crawford      '369 
Dowels.  Standard  sizes  of  core-box.  Arthur.  ̂ 491 

DRAFTING:    See  also   "Drawing." 
Drafting   room  kink.      Bowman           45 
Draftsmen  and  their  chances  for  promotion. 

Eaton         363 
Drawback  chuck   operated  by  a  push   rod. 

Freeman      *772 

DRAWING-DRAFTING:    See    also    "Design." 
— Care    of    tracings.      Howard          479 
— Disease  called  drafting.     Nusbaum         703 
— Golden   combination  black-board   drawing 

instrument      •  ̂781 
— Golden  combination   drawing  instrument. 

{•56;» 
— ^Marking  hole  diameters.     Francis   •849 
— Placing    limits    on    drawings — chscussion. 

Dowel    177.       Heller          420 
— Repairing    torn    tracings.       Bradstreet .  .  .    487 
— Requirements  of  a  good  draftsman.  John- 

son        ^^6 
— Ruling  wide   lines.      Grimshaw         947 

— Tool  for  drawing  screw  threads.   Brooks.  •23'- 
— Trigonometry    problems    from    the    draft- 

ing room-— -discussion.  Thompson  ^052. 
Browne      "30 

— Value    of    calculations    in    the    machine 
shop — discussion.      Whitney      165 

— What   should  be   expected    of    the  draw- 
ing   room.      Bode         840 

Drawing  office  versus  machine  shop.    Terry  867 
"Dreadnaught"  33-inch  crank  shaper.  Ohio.^_^ 

Dresser.   M.    &   S.   grinding   wheel      {•889 
Dressing  and  truing  of   abrasive  wheels  for 

surface  grinding  machines.     Wyse   •SOI 
DRILLING:  For  Drilling  Jigs  generally.  See 

"Jigs  and  Fixtures." 
— "American"    2    and   2'A    foot   high-speed     _ 

radial   drilling   machine      {•goO 
— Anderson    tapping    machine    arranged   for 

drilling        {•SSS 
— Barnes   gang  drilling   machine   with   two 

spindle   heads      {•204 — Burke   No.    2    heavy-duty   bench    drilling 
machine      *!*S^ 

— Clamping  plate  for  drilling.    Maker   '5IS0 
— "Cle-Forge"    twist    drill      {•SIO 
— "Cleveland"   universal   drill   jig   {^821 
— Countersinks    made    from    old    core-drills. 

Serom       '947 
— Davis  &  Thompson  high-production  hori- 

zontal   drilling   machines      {•SS 
— Developing  a  column  clamp  for  the  right 

line    radial    drilling   machine.      Sears..  •73.T 
—Device  for  holding  boring  bars  and  drills 

in    lathe.      Barrett      •77i> 
—Dorman    multiple-spindle    drilling    head.{«967 
— Double  equalizing     rotating     drilling     fix- 

ture for  meter  cases.     Sandmann   ....  •632 
— Dunmore  electric  sensitive  bench  drilling 

machine      {•SSS 
— "Dunmore"  type  A  electric  bench  drillmg 

machine      {•643 
— ^Fixture  for  drilling  and  tapping  collars. 

Thanton      .-,-.•  -  *381 
— Foote-Burt  two  spindle  high-duty  <J''ilhng 

machine   ♦  96- 

Pare DRILLING — Continued 

— Fox  No.  12-A  multiple  drilling  machine. 
{•964 

— Grand  Bapids  bench  twist  drill  grinding 

machine      {•676 
— Hawes   gang   drilling   machine      t*9e6 
— Holdliw  a  drill  on  the  tall  center.  Senior  VtO 
— Horizontal,    highspeed    and    slotting    at- 

tachments  for  Knight  vertical   milling 

and  drilling   machines      {•OSH — Jig   for   drilling  spanner   holes   In    gland 

nuts.      Avey      "SO? — Kingsbury     automatic     drilling     machine 

with   indexing    fixture      {•sei — ^Langelier   drilling  and   tapping   machines 

for  terminal  boxes      {•eoe 
— Long  range  drilling  job  and  how  it  was 

done.      Ktlpie      ^489 
— Making  a  drill  cut  oversize.  Thirkettle.'384 — "Modern"  combination  table  and  rise  lor 

drilling  machine      {'eOS — Portable    electric    post    drilling    machine 

stand       {•747 
— Reamer  and  drill  holder.  Nusbaum.  ...  •601 
— Reed    horizontal    opposed-spindles    s"nsi- 

tive  drilling  machine     {•206 
— Re-forging  a  large  oil  drill.     Francis ...  •668 
— Sellew    adjustable    multiple-spindle    drill- 

ing  head      {•51 
— Selfclamp  universal   drill   jig      {•891 
— Shouldering   rods   in   a  drilling  machine. 

Boimafi       •423 
— Spotting  for  drilling.     Allen      •883 
— Superior  Machine  Tool  Co.  20-inch  drill- 

ing  machine      { '638 
— Using   an  offset   drill-arm.     Becker   •SSS 
— Wagner  inserted-blade  center  drill,  reamer 

and   countersink      X'SZO 
Drill   steel  investigations        369 

Drilling  a  front  axle.     Rich     •ZStf 
Drilling  and   threading  meter  cases.      Hud- 
son     •231 

Drilling  at  an  angle  of  45  degrees.     Camp- 
bell     •808 Drilling     centers     by     hand     in     a     lathe. 

Henry        •870 
Drilling  jig  lor  round  stock.     Shawn   •SOe 
Drilling  round   stock.      Bannon      "195 
Driver  for  a  mechanic.  Stud.  Butcher.  ... '741 
Drivers.  Two  quick-acting  stud.  Irvine  .  .  ̂491 
Dunmore    electric    sensitive    bench    drilling 

machine      { •SSS 
"Dunmore"      geared     flexible-shaft      utility 

tool       {•666 
"Dunmore"    type   A  electric   bench   drilling 

machine      { •643 
Dunning    air    compressors       {•SSO 
"Duplex"    milling    machine.     Van     Norman 

high-speed   attachment   for      {•356 
Duralumin,     Practical    heat    treatment    of. 

Binnie       •221 
Dutch     East     Indies — imports    of    machine 

tools        225 
Dutch    machine   manufacturer.      Obermeyer 

&  Greene      'Sai 

Early  application  of  multiple  stops  for  turn- 
ing shoulder  work.     Perrigo      •877 

Economic  hindranc^es  to  standardization. 
Matherly          937 

Economical  method  of  castellating  nuts. 

Weston      'iSl 
Economy  in  the  use  of  high-speed  steel. 

Wheeler      '234 
EDITORIALS : 

— About  the  names  ol  things        132 
— Advance  payments  on  special   machinery  92i5 
— Alien  deserves  help  in  becoming  a  citizen   274 
— Another    convert    to    decentralization.  .  .  .    852 

— Applying    a    recommendation    of    the    un- 
employment   conference         493 

— Are    you    making   use    of    Department    ol 
Commerce    facilities?          888 

— Beginning    volume    68    of    the    American 
Machinist      ^48 

— Beware  of   generalties         460 
— Bookings  of   steel  castings  107  per  cent 

of    capacity         424 
— Building  up  tire  flanges         710 
— Careless  addressing  may  be  an  expensive 

luxury         348 
— Care  of  the  small  tools      886 
— Combinations  in  protection  of  trade. .  .  .  460 
— Convincing  proof  that  it  pays  to  put  the 

c.irds  on   the  table         563 
— Cost    of    mistakes         923 
— Debt  of  the  small  shop  to  the  large  one  348 
— Distribution   problem   and  its  application 

to  machinery      198 
— Dividing    the    flnancial    burden    in    engi- 

neering  standardization      960 
— Effect  of  the  Ruhr  occupation  on  Amer- 

ican   exports         199 
— Encouraging  commerciial  aviation      886 
— Enforced   use  of  goggles   and  safety  de- 

vices         663 
— Engineer  in  civic  life         166 
— Even  the  worm  will  turn  at  last      166 

— Example   of   railroad    "economy"     636 
— Experience    or    adaptability         951 

— Field    for  engineering  graduates      92'.J — Frightened  by  the  threat  jf  prosperity.  .  711 
— German    comment    on    the    work    of    the 

A.S.M.E.   plain   gage   committee      563 
— Getting    acquainted     with     western     cus- 

tomers         598 
— Getting  men  for  the  machinery  industry.  424 
— Give  the  customer  what  he  wants  .  .  .  .  386 
— Give  the  shop  man  a  visit  through   the 

shop          776 
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EDITORIALS — Continued 

— Good  records  of  shop  methods  are  valu- 
able  possessions      ■  •  ■    ̂'■^ 

— Gun    and    the    armor    plate    in    another 
guise       •  •    ̂°" 

— Gypsum  case  decision   and  trade  associa- 

tions  activities      •  •  •      °" — How  soon  should  John  Doe  replace  that 
old  maehine?    ■   ,•  •    },",i 

— How  the  weather  affects  machinery  sales  OdH 
— Illegal  activities  of  trade  associations.  .  i40 
— ^Individual    motor    drive    is    increasing    in        ̂  

favor       •  •  •  •    °},x 
— Industrial  research  and  what  it  mvolves.  530 
— Is    our    present    civilization     actually     a 

failure*          j.)ZS 

— Just  suppose ".  .'.   87,  199.  i'Zi — Knowing-    the    problems    of    your    selling 
force       ■    •'"•^ 

— Lack    of    standard    practice    in    railroad 
shops         5o3 

— ^Let's     help     ourselves     by     helping     the 
patent    ofBce         ~J* 

— Licensing  the  mechanical  engineer         711 
— Linseed  oil   decision   further   clarifies   the 

Sherman    act         850 
— Machinery  markets  of   the  future           49 

— Making  machinery   fool    proof         85'i 
— More    and    more    engineei-s    ar:?    chiowing 

commercial    occupation          198 
— More  use  should  be  made  of  the  manu- 

facturers'  knowledge         710 
— Need    for    standard    names    of    machine 

parts          770 
— Need  of  apprentices           o7 
— Overhead    and   burden         562 

' — Pacific   coast    trade    should    be   eai-efully 
studied         530 

— Physical    achievements    of    the    railroads 
during  the  last  year        598 

— Position    of    the    press    in    the    machine 
shop         236 

— ^Providing    source    data   on    foreign    ques- 
tions        598 

— Putting    on    more    than    the    traffic    will 
bear         386 

— Putting  the  calendar  on  a  sensible  basis.     48 
— Rapid   growth   of   transportation    needs.  .    812 
— Report   of  the   joint   committee   on    reor- 

ganization of  government  departments.  386 
— Safety    of    air    travel         199 
— -Self-expression    or    sentinientalism      166 
— Selling  machinery  on  credit         236 
— Selling    machines    in    unusual    places.  .  .  .    672 
— Setting  aside  the  will   of  the  people.  .  .  .    348 
— Shoi)  man's  ignoran<*e  of   shop  overhead.   198 
— Some    figures    on    watere<l    stock    in    rail- 

road   capitalization          310 
— Standard  sizes  of  cil'culars  and  catalogs.  310 
— ^Standardized    equipment    for    automobile 

service    stations          852 
— ^Teach   cleanliness    in   the   machine   shop.    123 
— Tendencies  in  se<'Uring  production         710 
— Tools  should  be  shai-pened  when  they  are 

still  sharp         122 
— Trail  of  the  motor  vehicle         636 
— Transportation  problems  at  the  Chamber 

of   Commerce  meeting         492 
— Using  the  proper   machine   in    the   right 

place          776 
— We  have  helped  ourselves  by  helping  the 

patent    office         530 
— What     are    the    factors     responsible    for 

high    selling   cost?         672 
— -What  can  we  learn  from  the  scrap  pile?  274 
— What's   wrong   with    the   railroad   shops?     48 
— When    is    trouble    really    trouble?      492 
— ^Why  small  shops   "roll  their  own"    ....    812 

EDUCATION:    See   also    "Apprentice." 
— Apprenticeship,    old-fashioned    and    mod- 

ern— discussion.       Chalmers          830 
— Are     your     employees     educating     them- 

selves?     Botsford    732.    Forbes      834 
— ^Few      suggestions      for     the     apprentice. 

Wheeler         328 
— Getting    men    for    the    machine    tool    in- 

dustry— discussion    424.    Harper    540. 
Forbes          685 

— How    labor  can    be   made    more    produc- 
tive.     Smith         793 

— Opportunity  school  in  Denver         696 
— Solving  the  college  man  complex.     Bots- 

ford         685 
— Teach  your  boy  a  trade.     Myers      872 
Effect   of   manganese   on    steel         332 
Effect   of    the   Ruhr    occupation    on    Ameri- 

can exports         199 

Effect    of    variations    in    desie-n    of    milling 
cutters      on      power      renuirements      and 
capacity.      Graves  &  Hall         379 

"Efficiency"  electric  tool    grinder      t*748 
Efficient  maintenance.     Walter           19 

ELECTRIC    LIGHTING:    See    also    "Light- 

ing." Electric     locomotive     repairs     at     Tacoma. 
Hudson          588 

ELECTRIC  •WELDING:    See   also    "Welding 
and  Cutting." 

Elevating     attachments     for     power-driven 
trucks.       Plimpton             t*965 

Eleveyor      electrical      industrial      el-^vating 
truck        «4(5j 

Employee   suggestion  plans        4o4 
Bmnlovment    management:     a    new    oppor- tunlty  for  service.     Rectanus       723 
Encouraging   commercial    aviation     .     .  886 Enforced  use  of  goggles  and  safety  devices.  563 
ENGINE:     See     also     "Automotives."     a-d 

such  details  as  "Cylinder,"  "Piston,"  etc. 
Engineer  as  an  economist,      Waddell  256 
Eninneer   in    civil    life       '  '  '    iqq Engineering     features     of     fleet     operation. La  Schum         gl7 

Page 

ENGLAND:   See   also    "Great  Britain,"   and "British." 

English  fitter's  method  of  fixing   the  shaft 
of   a  hammer.      Towlson      '422 

Enlarging  automobile  pistons.   Nottingham.  947 
Erie  board  drop  hammer    t*855 
Etching  reagents  for  alloy  steels      300 
"Ettco."    special    self-gripping    mandrels,  ,  t*l'26 Even  the  worm  will  turn  at  last      166 

Example   of   railroad    "economy"         636 
Expanding     arbor    to    hold     small     cutters. 

Brooks      *384 
Expanding   chuck,      Allen      '527 
Expanding      chuck      for      large      bushings. 

Priebe       '270 
Expanding      chuck      for      second-operation 

work   on  bushings,      Priebe      *232 
Expanding     laps     for     automobile     engine 

cylinders,      Hickff         *8.'>0 Experience   or   adaptability         951 
Experimental    blast    furnace    for    University 

of  Minnesota         459 
Exported  machinery,  Terms  of  payment  for. 

Rastall         192 
Exporter    of    electrical    machinery    is    meet- 

ing his  match.  Where  the  German,     Ober- 
nieyer   &   Greene      *147 

Exporting      small      tools      an<l      machinery, 
Parker         101 

Exports    of    labor-saving    e^iuipment   6it6 

Fabricating  large  steel  pipe.  Custer  ,  .  .  ,  '687 
Factors  affecting  contraction  of  alloys,,,,  419 
Factors    governing    the    strength    of    gear 

teeth.      Hamilton      •681,    '787,    "907 
"Farmer     type"     fatigue     testing     machine, 

Bultman        t«fi75 
Federal  cylinder  test  gages   i*642 
Federal    dial   comparator      t*782 
Federal  dial  gages.  Hood  for   t*780 
Federal   dial   indicators  models   D   and   D-D. t'889 

Federal  dial  thickness  gage   i*678 
Federal  micrometer  dial   gage   J*643 
Federal    micrometer   indicator      t*777 
Federal  reserve  banks  and  business  fluctua- 

tions.      Forbes       '943 
Federal    thread   lead   test    gage      t*678 
Fellows  thread  generator     t*95.'} 
Ferracute  deep-throated  punching  press,, t •167 
Fewer     accidents     and     greater     production. 

Hook          648 
Pew       suggestions       for       the       apprentice, 

Wheeler         326 
Field    for    engineering    graduates         922 
Filing   machine,    Anderson   bench      J^237 
Filing     machine.      Magnifying     glass      for, 

Allen       '420 
Filing  the  American  Machinist,  Hodges,  ,  400 
Finishing  a  thrust  bearing.  Crawford  .  .  .  '488 
Finishing      large      crankshafts      by      filing. 

Franklin        ,  .  "745 
Finishing  work  in  the  foundry.  Hudson. '709 
Pits       at       Watertown       Arsenal,       Shrink. 

Brauer       '845 
Pitting  hammer  handles,     A'Hearn      ^212 
Fitting  locomotive  crosshead  keys.  A'Hearn,  •456 
Fitting    of     guide    screws     and     half-nuts, 

Towlson      •272 
Five   interesting  grinding   operations         •12 

FIXTURE:    See    also    "Jigs    and    Fixtures" 
also   respective   varieties    of    work. 

Fixture    for    drilling    and    tapping    collars, 

Thanton      ' 
Fixture  for  slitting  spring  collets.  Sisson." 
Fixture  for  slotting  brass  plugs.  Barr.  .  .  .' 
Fixture  for  squaring  bolt  heads.  Crawford.' 
Flash  welding — discussion.    De  Leeuw  •433, 

McBerty    576,    Hughes      
Floating  holder  for  reamers.  Williams...* 
Floating    reamer    and    holder.      Murphy...' 
Floating   tap-holder.      Hervig      ' 
Flutes     with      a     planer.     Cutting     spiral, 

Hampson        ' 
Flywheels,  Moving  gas-engine.  Allen  .  .  .  . ' 
Foote-Burt    two-spindle    high-duty    drilling 

machine       J ' 
Forbes  &  Myers  model  102  bench  grinder,  t" 

381 
671 

340 

849 

867 
457 

457 
773 384 

559 963 
678 

FOREIGN  TRADE:   See   "Trade." 
Foreman    and    the    suggestion    box — discus- 

sion.     Pope   572.    Homewood    737,    Rich- 
mond      

FORGING:  See  also  "Press." 
— Niagara  No.  513  straight-sided  press  for 

hot   forging      j  • 
— Re-forging  a  large  oil  drill.     Francis.  .  .  .  • 
Formula  for  finding  root  width  of  spline- 

ways.      Scrom      • 
Formulas  for  cutting  and  measuring 

threads — discussion.      Williams       • 
Foster  all-geared-head  screw  machines  Nos. 

3,    5    and    7      i* 

Foster-Barker  improved  wrenchless  chuck '.  i  • Foster^ohnson  hone  for  automotive  cyl- 
indTs      J 

Frightened  by  the  threat  of  prosperity .  .  .  . 

FOUNDRY:   See  also  "Pattern." 
— Bringing  the  demonstration  home   to   the foundryman      

— Finishing  work  in  the  foundry.  Hud- son     

— Glimpses  of  a  modem  aluminum  foundry. Colvin      

— NichoUs    car-wheel    moldi"?    mRchine      t 
— 75  ton  casting  from   the  Ford  foundrv.  , 
— Two  ways  of  making  a  core       Edwards   • Foundry  and  machine  shop  products    1931 
Foundry   uniform    trade   customs ,  ,  , 

493 

668 

775 

944 387 

677 

564 
711 

Tn        Ai.  Page fourth  progress  report  of  gage  steel  investi- 
gation          520 

Fox  No,  12-A  multiple  drilling  machine!  !  (•964 Fox   three-way   semi-automatic  tapping  lun- 
chine        t^853 

Franklin  cyhnders.  Molding', '   ColViii,'  '.'.'..,  '465 
Franklin      piston      turning      and      grinding 

machine         t*''03 

Eraser     Nos.     l."J2-A     and     143'    iutomatie  " grinding    machines      J  ̂927 

Fraser  vertical  lapping  machine   .,.....' .t '888 French  industrial  reconstruction  and  how  it 
has  been   accomplished.     Greene  &  Ober- 

myer      .jj,- Friction  clutch  data.      Drake       729 

Fuel,    Destructive   action    of    doped         29,'i "Fulflo"   ball   bearing   motor-driven   centrif- 
ugal   pump               t«388 

Furnace   for    University    of    Minnesota     Ex- 

perimental    blast          4.-,9 Furnace,     Interior    department    successfully 
operates  experimental  blast           945 

Furnace,      Midget      universal      beat-treating 
gas             t  •54 Furnaces,  1921  census  of  iron  blast        459 

Further   operations   in   steam    shovel    work 
Colvin        .485 

G 

GAGE:      IIiK-luding     calipers,     micrometers 
test    indicators,    other    measuring    instru- ments, inspection,   etc) 

— Adjustable     gage     to     go     in     the     lathe 
spindles       *-l71 — Allowing    for    gage    wear,      Wiekman    & 
Peck       *739 

— Ames  No.   55   simplified  dial  gage!  !  !  !  .  i'35!) 
— Cylinder  insix-ction  gages.     Hudson   '769 
— CyUtider  testing  gage.      Murphy      •48!» 
— Danly   gage   and    stop    for  die-sets   t*49(! 
— Federal  cylinder  test   gages   t'HVZ 
— Federal    dial     thickness    gage   ^•U78 
— Federal  micrometer  dial  gage   t^64:i 
— Federal   thread    lead    test    gage   t  •678 
— Fourth  progress  report  of  gage  steel  in- 

vestigation          520 

— Hood  for  Federal  dial  gages   !  !  !  !i«7K0 
— Inspection    gages    for    crankcase.      Craw- 

ford      •539 
— Limitation   of   piston-aligning  gages— dis- 

cussion.     Muirhead         23:t 
— Piston  inspection  gages.  Hudson  .  ,  !  !  !  •596 
— Proposed  wire  and  sheet  metal  gages.  .  .  .  265 
— Set-up  and  checking  gage.  Stevens.  ... '130 
— Two   Pierce-Arrow  connecting   rod    gages. 

Hudson        •.309 
— Use  of  graduations  on  center  gages.  Towl- 

son        231 

— Van      Keuren      0.0001 -inch      micro-gage 
set       ♦•781 

Gage  for  setting  boring  bar  cutters.  Rich.'eao 
Gages   for  checking   the  distance  of   a  hole 

from    a   surface.      Dorer         ^85 
Gaging   under-shoulder    length.s.    Schustek .  .  •919 
Galling  of  pipe  threads.      Speller         330 
Gardner    No.    3    automatic    double    grinding 

machine      ^•673 

GASOLINE        ENGINE:        See       "Engine," 

Gasoline  spray  for  washing  off  oil, 
ton      

Than- 

450 

709 

•6". 
814 

66 
308 
737 
341 

GEARING: 

— American  Gear  Grinder  Co.  spur-gear 
grinding   machine      t 

— Building  up  gear  teeth  with  the  welding process.      Romig      

— Burnishing  the  teeth  of  gears.     Sheldon. 
— Chipping  and  filing  the  teeth  of  gear 

_  wheels.      Towlson      
— Cincinnati  simplified  gear  bobbing  ma- chine      J 

— Corrections  for  part  two  of  'factors  gov- 
erning the  strength   of  gear   teeth"... 

— Double  spindle  work  on  differential  gears. Crawford       

— Factors  governing  the  strength  of  gear 

teeth.      Hamilton         '681.    ̂ 787, 
— Grinding  bevel  gears  true  with  pitch 

circle.      Wright      ' — Improvised  method  of  making  small 

gears.      Janney      ' — Lees-Bradner  gear-tooth  testing  ma- 
chine      X 

— Normal  pit«-h  a,s  a  basic  factor  in  com- 
puting  involute   gears.      Sheldon    .... 

— Problem  in  epicylic  gearing.  De  Leeuw 
•383.       Owen       

— Progress    in    gear    standardization   
— ^Proposed  standards  for  herringbone  gears. 
— Tooth-forms  of  green,  burnished,  hard- 

ened   and    ground   gears.      Herrmann .  . 
— Transmission  of  power  through  ball  fric- 

tion   gearing.      Nordstrom      
— Westinghouse  No.  338  micarta  for  small 

gears       
General  Manufacturing  Co.  20-ton  flexible 

power    press       J 
Generator.    Fellows    thread       t 
Generator,  Milburn  portable  acetylene 

welding       J 

Generator  set,  Ohio  low-voltage-batlery 

charging    motor       J' Gei-man  comment  on  the  work  of  the 
A.S.M.E.   plain    gage  committee      

German  competition — the  world's  "bogey 
man,"      Obermeyer   U    Greene      ' German  locomotive  industry.  Obermeyer  & 
(Jreene      

German  railroads  to  try  turbine  locomotives. 
German  shipyards  are  getting  through  the 

peace.   How  two.     Obermeyer  Sc  Greene.  . 

59!) 

196 

'33.) 

141 

'713 

900 

•:69 

907 

•399 

•347 

•640 

385 

83!> 

917 

183 

'9:$:f 
'593 

J67S 

•r,:n 

933 

463 

463 

56.'t 

345 

S3-. 

9:16 
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Getting-  acquainted  with  western  customers.  598 Getting:     inspiration     from     other     machine 
shops.      Faulhaber         633 

Getting  men  for  the  machine  industry — dis- 
cussion.   424.    Harper    540.    Forbes    t>85, 

Harper         860 
GiJbreth,      Inc..      Prank      B..      Management 

methods    and    principles    of.      Condit    33. 
•293,    '443       •865 Give   the  customer  what   he   wants         386 

Give  the  shop  man  a  visit  through  the  shop.  776 
Glimpses    of    a    modern   aluminum    foundry. 

Colvin           •65 
Golden     combination     black-board     drawing- 

instrument      t*781 
Golden  combination  drawing  instrument.  .  t*565 
Good    records    of    shop    methods    are    valu- 

able   possessions         310 
Gordon   automatic  adjustable   wrenches    ..J •388 
Gorham    standard    high-speed    milling    cut 

ters        J*375 
Grand    Rapidn    bench    twist    drill     grinding 

machine      t*676 
Grant   No.  4  rotary  vibrating   riveting   ma- 

chine      t*638 
Gray  60-   and  72-inch    "maximum    service" 

planer        t*964 

GREAT     BRITAIN:      See     also      "British," 
"England." 

Greater  use  of   machinery   recommended   to 
Europe.      Barnes         662 

Greenerd    cam-operated    motor-driven    arbor 
press   t  *494 

Gridley  automatic  set-up.     Thomas      •940 

GRINDING: 
— Additions   to    the    Heald    No.    72    internal 

grinding   machine      t»779 
— ^Allan       "Cyl-Grind"       portable       internal 

grinder      {•855 
— American    Gear    Grinder    Co.     spur    gear 

grinding   machine      t*599 
— Automatic      grinding      machines.        Viall. 

•577.    •613 
— Belt  tightener  for  Heald  internal  grind- 

ing   machines       t*275 
— Blanchard    No.     16- A    automatic    surface 

grinding   machine      t*349 
— Block  for  grinding  die  chasers.     French. '743 
— Cheap    holder    for    grinding    bushings    on 

end — discussion.       Limming       •110 
— Choosing    and    grinding   chisels.  Sioussa. .    270 
— Churchill  internal  cylinder  grinding  ma- 

chine      t^637 
— Cleveland  Armature  works  roller  bearing 

gi-inder       t*170 
— Cylinder    grinding    in    auto-repair    shops. 

Hudson   ^536 
— E>etroit  No.  4B  centorless  grinding  ma- 

chine      t*8Ui 
— Diamond  66-inch  face-grinding  machine.  ^^564 
— Dressing   and    truing   of    abrasive    wheels 

for   surface   grinding   machines.    Wyse.  ̂ 501 
^"Efficiency"    electrio    tool    firindei*   X*748 
— 'Five  interesting  grinding  operations      '12 
— Forbes      &      Myers      model      102      bench 

grinder      $•678 
— Franklin     piston     turning     and     grinding 

machine        J  ̂202 
— Fraser    Nos.    132-A    and    142    automatic 

grinding    machines       J  •937 
— Gardner  No.  2  automatic  double  grinding 

machine      t*673 
— Grand   Rapids   bench   twist   drill   grinding 

machine      t*676 
— Harris     No.     415     fully     aiitomatic     hob 

grinding   machine      $*674 
— Harris  No.  5  semi-automatic  hob  grind- 

ing   machine      t*531 
— Hawes   grinding   attachment    for   planer. t  •963 
— Heald      double-head       internal       grinding 

machine      t  *352 
— Heald     hydraulically     operated      internal 

grinding   machine   t*311 
— H.  &  G.  regrinder  for  die-head  chasers.  $^425 
— -Home-made    machine    for   grinding    links. 

Harris    ̂ 84,   Thanton      *536 
— Indexing     fixture     lor     grinding     master 

cams.       Delrue       •eeO 
— Internal     grinding     and     its     advantages. 

Curtis        ^653 
— Landis    multi-purpose    lathe   and   cylinder 

grinding  machine      t^642 
— Making  small  wheels  for  internal  grind- 

ing.     Bradley  &   Beaudford      307 
— Method    of    holding    cylinder    blocks    for 

grinding.      Brainard      •808 
— M.   &   S.   grinding  wheel   dresser   1*889 
— Osterholm      automatic     surface     grinding 

machine      t*925 
— "Precision"  improved  grinding  attach- 

ment     t*387 
— Production    of    small    parts    by  centerless 

girnding.      Campbell   •357 
— Reed-Prentice    engraver's    cutter    grinding 

machine      t*955 
— Reed-Prentice  planer-type  grinding  ma- 

chine      t*200 
— Rfgrinding,  reboring  or  reaming  cylinders 

— discussion.  Seller  743.  Francis  811. 
Hastings         881 

— Rig  for  grinding  milling  cutters,  Brittain.     86 
■ — Salvaging  grinding  wheels.     French    ....•847 
—Simple    grinding   attachment.      Luers.  .  .  .  *921 
— Some  grinding  operations  on  the  Brown 

&  Shari)e  milling  machine  spindle. 
Wright       •173.    370 

— -Some  vertical   grinding  jobs.      Crawford..  ♦164 
— Syracuse     motor -driven     belt     sand     and 

grinder      t^355 
— "Teromatic"  automatic  internal  grind- 

ing   machine      t*928 
—Valve  grinding:  continuous  or  reciprocat- 

ing— discvission.  Copeland  272.  Kiddle 
*.-28.    Scddon    774.    Gibson         848 

Fafe — Wood.s  internal  grinding  head      t*314 
Grinding  a  clutch  spider.     Wright   •847 
Grinding     attachment     tor    the    lathe.     Oii- 

dricek      •948 
Grinding  bevel  geare  true  with  pitch  circle. 

Wright    -sgg 
Grinding,      boring     or     reaming     cylinders. 

Seddon         918 
Grinding  data  on  cream-separator  work...  •468 
Grinding    grooves    in    cork    floats.      McCul- 

lough       •195 Grinding    key  ways    in    multisplined    shafts. 
Munson       •670 

Grinding     manganese-steel     castings.    Camp- 
bell     •783 

Grinding  printers'  rollers.     Lewis   ♦896 Ground  &  sharp  screw  machines.  Keinkow.     81 
Growing     need     for     machinery     in     British 

India          616 
Guard      for      punch      press,      "D.      &      M. 

Junior"       t  *495 
Gun  and  the  armor  plate  in  another  guise.  460 
Gypsum    case    decision    and    trade    associa- 

tion   activities            87 

H 

HACKSAW:  See  also  "Saw." 
Hacksaw   frame,   Morgan      $^644 
Half  nuts  and  high  leads.     Towlsou         807 
Hammer,     Blacker     general     utility     power 

smithing       t^91 
Hammer,    English   fitter's   method   of   fixing 

the  shaft  of  a.     Towlson      ^423 
Hammer.  Erie  board  drop      {•SSo 
Hammer   handles.    Fitting.  A'Hearn      ♦312 Hammer    head    on    its    handle — discussion. 

Holding    a.      Sylvester         165 
Hammer.  Hot  swaging  under  a  drop.  Craw- 

ford      •741 
Hammer,    Improvised    soft.      Aures      ^920 
Hammer,    Kron    portable   electric      t^55 
Hampden  floor  marking  machine   1^749 
Hand   tapping   device.      Allen      ^306 Handling    driving   boxes    and    fitting   crown 

brasses.      Hudson      ^948 
Handling  heavy  fixtures  in  the  shop.     Tung 

wirth          308 
Handy       men^-discussion.         Walter       514. 

Fisher          913 
Handy  shop  truck.     Allen      *421 
Hanger.    American   Pulley   Co.    pressed-steel 

shafting      t»961 
Hanlon       &       Wilson       helical       expansion 

reamer      t*170 
Hanna  150-ton  portable  pneumatic  riveting 

machine      }*676 

HARDENING:    See    "Heat-Treatment." 
Hardening   tool    steel    parts         738 
Hargrave    C-clamp       t*125 
Hargrave  circle  metal  cutter      j^l29 
Hargrave    pistol-grip    ratchet    screwdriver.  1^129 
Harris  No.  415  fully  automatic  hob  grind- 

ing  machine       t*674 
Harris  No.  815  motor-driven  full  automatic 

hob  sharpening   machine      t*831 
Harris   No.   5    semi-automatic   hob  grinding 

machine      t^531 
Hartness  comparator   for  gaging  gears    and 

large    threads       t*353 
Hawes   gang  drilling  machines      i^965 
Hawes    grinding    attachment    for    planer.  .  t*963 
Head,  Woods  internal  grinding   t^314 
Heald  double-head  internal  grinding  ma- 

chine     t ♦352 
Heald  hydraulically  operated  internal  grind- 

ing   machine      t^311 Heald     internal     grinding     machines.     Belt 
tightener  for      t^375 

Heald    No.    73    internal    grinding    machine. 
Additions  to  the      ^^779 

Heating   and   brazing   torches         868 
Heating  tires  electrically  for  shrinkag'e. 

Mann       ^879 

HEAT-TREATMENT:  See  also  "Harden- 
ing."  etc. 

—  Crystallization    or    poor    heat    treatment.  876 
— Midget  universal  heat-treating  gas  fur- 

nace      t*0'i 
— Practical    heat    treatment    of    duralumin. 

Binnie       •321 
— ^Retapping    holes    in    casehardened    work. 

Davenport          230 

HEIGHT  GAGE:  See  "Gage." 
Hele-Shaw  high-pressure   hydraulic  pump.t*853 
Helping    men     become    familiar    with    ma- 

chines.    Rich     ^774 
Hendey  motor  drive   for  cone-head  lathe..  t^404 
Herbert   pendulum  hardness  tester   ^♦817 
Hergi  bench  power  screwdrivers   t^425 
H.  &  G.  regrinders  for  diehead  chasers.  ..  t^425 
"High-speed"  hand  screw  press.   Weaver.  .  ̂ •124 
"Hi-Speed"    garage    jack,    Manley   {^339 Historical  accuracy.     Cornell      151 
Hobbing      machine.      Cincinnati      simplified 

gear        t^713 
Hobbing  machine.  Coulter  duplex  thread-.  i^963 
Hoist.    "Lo-Hed"    mono-rail      t*854 
Hold    small    bars    in    a    chuck — discussion. 

A'Hearn   •197,  Towlson      •HOO 
Holder.  Floating  reamer  and.     Murphy.  .  .  .•4.57 
Holder.  Floating  tap-.     Hervig      •773 
Holder  for  reamers,  Floating.     Williams.  ..  ̂ 457 
Holder     for     grindi  ng    bushi  ngs    on     end — 

discussion.  Cheap.     Limming   •IIO 
Holder.   One-piece   tool.     McHenry      ^344 
Holder.    Reamer  and  drill.      Nusbaum    ....♦561 
Holding  a  die  on  a  tapping  chuck.     Allis.  .^333 
Hol<ling  a  drill  on  the  tail  center.     Senior.  .    120 
Holding    a    hammer    head    on    its    handle. 

Sylvester          105 

Pac« 

Holding  up  the  inspector's  hands.  Bich- 
ard«  263.   Ha«tlngfl         398 

Hole  by  heat.  Reducing  the  diameter  of  a. 
A'Hearn         307 

Hole   diameters.    Marking.      Francis      *S4» 
Holes  accurately.    Spacing.      Nusbaum   •771 
Homo-made    hydraulic    press.      Crawford.  .  .  •SO? 
Hom(>-ma<le  machine  for  grinding  links. 

Haroa    •84.   Thanton      •626 
Hone.  Ammco  contrimutic  cylinder   t*9'Z4 
Hone  for  automotive  cylinders.  Foster- 

Johnson       t*564 
Hood  for  Federal  dial  gages      t»780 
Hood  for  sandblast  operator.  Pangbom 

"shotpruf"   apron    and      {•OJ 
Hook  for  drag  boxes.  Improved.  Follensby.  *559 
Hoover  sweeper.  Making  bruMhes  for  the. 

Colvin        •333 
Horizontal,  highspeed  and  slotting  attach- 

ments for  Knight  vertical  milling  and 
drilling   ma<hinefl       j "sns 

Hot  swaging  under  a  drop  hammer.  Craw- 
ford      •741 

How  a  leather  belt  transmits  power.  Rhoads 
&    Tatnall       ,  .  .  .  •029 

How  labor  can  be  made  more  productive. 
Smith.      793 

How  locomotives  are  repaired  on  Ford's 
railway.      Colvin      •ISS 

How  management  can  be  made  more  pro- 
ductive.     Smith         831 

How  soon  should  John  Doe  replace  that  old 
machine         133 

How  the  blanking  process  is  used  to  make  a 
sheet  metal    sleeve.      Dorer      •609 

How  the  planning  department  functions.  .  .    911 
How  the  weather  affects  machinery  sales.  .    636 
How  the  work  of  the  American  Engineering 

Standards    Committee    is    carried    on....    634 
How  two  German  shipyards  are  gettting 

through  the  peace.  Obermeyer  &  Greene.  •337 
How  were  that  screw  and  nut  fitted?  Cope- 

land          143 
Hydraulic  crane  without  cable  or  chain. 

Luers      •334 
Hydraulic  Press  Mfg.  Co.  class  SS  vertical 

pump      X  •9(j8 

I 

Illegal   activities  of  trade  associations      746 
I II  uslrated     tables     of     clamp     collars     a  nd 

clamp    studs.      Hall      •343 
Immigration — or   machinery?      Condit   •393 
Importance  of  Asiatic  market.s      361 
Imports    of    lathes — Argentine    Republic...    188 
Imports     of     machine     drills     and     power 

lathes — Canada         152 
Imports  of  machine  tools.  Australia      266 
Imports     of     machine     tools — Dutch     East 
^  Indies         235 Imports    of    machinery    for    working    wood 

and    metal — Italy           43 
Imports   of    machinery   for    working    metal. 

wood   or   stone — Spain           83 
Imports  of  machine  tools^— China      153 
Imports     of     "machine     tools" — Union     ol South    Africa          153 
Import  of  metal  and  woodworking  machin- 

ery— Japan          113 
Imports  of  metal  working  machinery — Brit- 

ish India         I88 
Imports  of  metal  working  machinerj- — Phil- 

ippine Islands         366 
Improved  hook  for  drag  boxes.     Follensby.  ^559 
Improvised  methods  of  making  small  gears. 

Janney      ^347 
Improvised  milling  cutter.     Clary   ../,...    •SOB 
Improvised    soft    hammer.      Aures      •OSO 
Indexing  a   shaft   without   a  dividing  head. 

Lattner         706 
Indexing  fixture  for  grinding  "master  cams. 

Delrue   •669 
Indicator   attachment.    Center.      Nusbaum.  .  ̂ 774 
Indicator.   Brown  &  Sharpe  attachment  No. 

729    for    dial    test       t*303 
Indicators,     models     D     and     D-D.     Federal 

dial      t^SSO 
Individual    motor    drive    is    increasing    in 

favor          813 
Industrial    cost    accountine-    for    executives. 

Atkins     39.      ̂ 357.      •337.      •407.      •481. 
♦541.    697.    •765.    ♦897. 

Industrial   research   and   what  it   involves.  .    530 
Industrial  unemployment.  A  statistical  study 

of    its    causes         360 
Inexpensive    stock    rack    for    small    shops. 

Borkenhagen       •273 
iHside   caliper.      Thanton   ♦883 
Inspecting     and     straightenihg     connecting 

rods.      Crawford      •634 

INSPECTION:  See  "Gage." 
Inspection    gages   for   orankcase.     Crawford.*o29 
Insurance.   Automobile           27 
Insurance,    Interest   essential    in           35 
Insurance  reserves  and  national   proffreas.  .    184 
Insuring    the    mortgagee's    interest      392 
Interchangeable    counterbores.      Brooks.  .  .  .  ♦235 
Interest  essential   in  insurance           35 
Interesting  shop   problem — discussion.   Stin- 

son      •347 
Interesting  vacation  plan.     Fisher         686 
Interior     department     successfully     o|)erates 

experimental   blast   fuma-^         945 
Internal      grinding      and      its      advantages. 

Curtis      •653 
Internal  thread  milling  tricks.     Romig.  .  .  .  ̂ 163 
Invention,   Adventure  in.      Botsford         431 
Inverted  enginf         688 
Investigation    of    the    fatigue    of    metals.  .  .    859 
Iron,     "American    Beauty"    electric    solder- 
ing      $♦926 
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Is  our  present  civilization  actually  a  fail- ure?      ,  . 
Italy — ^imports  ol  machinery  for  working 

wood  and  metal      i.aii 
Iiod  impact  testing:  machine.  Bultman.  .  .  -i  o'v 

Jackets  from  cracking.  Preventing  cylin- 
der.     Crawford      ;709 

Jack.   Manley   "Hi-Speed"   garage      J'2d» 
Jack.  Weaver  "New  Way"  model  B  gar- 
age   •*  I'*" 

Japan — imports  of  metal  and  wood  work- 
ing machinery        1^3 

Jarvis   sensitive  high-speed  tapping  device. 
t'532a 

Jet  propulsion  for  airplanes      :  .?§i! 

Jiffy    adjustable   fly-cutter   t«167 
Jig  for  drilling  spanner  holes  in  gland 

nuts.     Avey     •307 

JIGS  AND  FIXTURES:  See  also  specific 
kinds  of  work  such  as:  "Press,"  "Mill- 

ing." etc. 
— "Cleveland"  universal  drill  jig   1*821 
— Double-equalizing  rotating  drilling  fixture 

for  meter  cases.     Sandmann     *632 
— Drilling  jig  for  round  stock.      Shawn... '305 
— Handling    heavy     fixtures    in    the    shop. 

Yungwirth      308 
— Indexing     fixture     for     grinding     master 

cams.     Delrue     '669 
— Kingsbury     automatic     drilling     machine 

with  indexing  fixture     t*361 
— Oilstone  fixture  for  flat  scrapers.  Moore.  *196 
— Selfclamp   universal    drill    jig      t*891 
— Simple   babbitting    flxture.      Hudson    ...♦848 
— Very   simple   milling    fixture.      Allen.  ...  *382 
Job  that  was  too  big  for  the  planer— dis- 

cussion.    A'Hearn  190,  Towlson         693 
Johnson   loses   a   flapper  clerk.      Godfrey.  .    875 
Johnson  slips  Tom  a  joker  to  help  out  his 

hand         364 
Just  suppose   ■.   87.  190.   424 

K 

Keeping  the   floor  clean   around   the  boring: 
mill.      Clark      *594 

Keeping'     wheels     in     line     while     pressing. 
Crawford      •946 

Keep  out  of  the  rut,  use  your  eyes.     Cava- 
naugh           39^: 

Kenosha  standard  jig  bushings  and  liners.  J891 
Key      for      two      slot      widths — discussion, 

Single.      Butters    '491 
Key.   Screw  operated  drift.     Bennett      *74!; 
Keys.       Pitting       locomotive       cross-head. 

A'Hearn      •456 
Kimkin  rack  and  screw  hand  press.  ...  t*532b 
Kingsbury  automatic  drilUng  machine  with 

indexing  fixture   t*351 
Kink  in  pressing  in  bearings.  Prescorse.  .  •810 
Kinks     for     obtaining     odd     measurements. 

Maker       *63'S Kink  to  prevent  chatter  when  milling  thin 
work.      McHenry       *384 

Kit.    Crescent    tool      t*565 
Know     why     you     do      things — discussion. 

Hunter        *73ii 
Knowing  the  problems  of  your  selling  force.  563 
Kron  portable  electric  hammer      t*65 
Kwik-Kut    metal    sawing    machine    No.    18. 

Atkins    improved       t*959 
Kwik-Kut  power  hacksaw  No.  7-A,  Atkins. i  •205 

Lack  of  standard  practice  in  railroad  shops .    56:J 
Landis    multi-purpose    lathe     and    cylinder 

grinding   machine      {•643 
Landis   pipe   and   nipple    threading   machine 

with  internally  tripped  die-head   t*958 
Langelier  drilling  and  tapping  machines  for 

terminal    boxes      t*606 
Lapointe  hydraulic  broaching  machine.  ..  t*887 
Lapointe  improved  No.  3  duplex  broaching 

machine      J  •890 
Lap.  One-part  expanding  cylinder.    Luers..^721 
Lapping  machine,   Bethel-Player      t^93ti 
Lapping   machine.    Bethel-Player    ring.  .  .  .  t*963 
Lapping  machine.   Fraser  vertical      J*888 
Laps   for   automobile   engine   cylinders.    Ex- 

panding.     Hicks      •SSO 
Large   increase  in  commodity   production.  .    410 
Large  work  in   a  small  machine.     Allen..  ̂ 381 

LATHE — Turret   lathe:   See  also   *'Screw   
Screw  Machine." 

— Adjustable    gage    to    go    in    the    lathe 
spindle.      Elzinga           'S?! 

— "American"     twelve-speed     automaticallv oiled   geared-head  lathe      +  *815 
— Another     machinist     has     reminiscraices. Hunter              •100 
— ^Brake  on  wheel  on  a  speed  latlie.     Hud- son      ^    ^848 

II??™n  12-in*  quick-change  gap'l'athe:  in25 —Carroll  16-lnch  motor-driven  quick- change  gap  lathe       t»124 

""^wire    *  ""'   without   an  engine'  lithe 
—Cincinnati'  ■A<^e'  No.'  l'  'u'n'ivCTs'a'l'  turret*^'"^^ latne       ,....,.  t*i9R 

— Cincinnati    Acme    universal '  'fiat' '  tiimt lame  rJo.  2      t*F^n 
—Depreciation  of  a  lathe— diMu'ssion' Morriapn  576.  Thwlng  667  T^wine 

694,  Forbes  740,  Dn  feral     ..  ""^  806 

Page 
LATHE — Continued 
— Device  for  holding  boring  bars  and  drills 

in    lathe.      Barrett      ''XS 
— Drilling  centers  by  hand  in   a  lathe.  ...  •670 — Grinding      attachment      for      the      lathe. 

Ondricek       *9*8 
— Hendey  motor  drive   for  cone-head  lathe. t*494 
. — Landis    multi-purpose  lathe   and   cylinder 

grinding   machine      J*d4>J — LeBlond     13-     and     15-inch     heavy-duty 
lathes      t«497 

— LeBlond  15-inch  tool  room  lathe   t*966 
— ^LeBlond    semi-automatic    multi-cut    lathe 

No.   12   t*52 — LeBlond     25-and     27-ineh     heavy     duty 
geared-head   lathes      I  •90 

— "Little    Giant"    combination    metal    and 
wood    lathe      t«607 

— "Little  Giant"  headstock  motor  lathe.  ̂ •715 
— Making     punches    on     an     engine    lathe. 

North      •422 
— Modification      of      automatic      threading 

lathe        t*960 
— ^Mueller  18-inch  geared-head  engine  lathe. t*967 
— -Myers   10-inch   engine  lathe      j*604 
— Niles-Bement-Pond   14-foot    heavy   engine 

lathe      t»499 
— Oliver    No.    51    a.-c.    motor    head    speed 

lathe   »"204 
— ^Porter-Cable   center   drive   lathe      J '961 
— -Power  feed  for  an  old  lathe.     Allen  ....  •306 
— Problem    in    depreciation      468 
— Replaning  a  lathe  bed  without  a  planer. 

Pope       •268 
— Setting  the  lathe  tool  for  turning.  Senior.  119 
— Small  working  model  of  Sebastian  lathe.  ̂ 216 
— Steptoe  motor  drive   for  cone  headstock 

lathes      {•749 
— Sundstrand    double-end   turning    lathe.  .^•498 
— Thin  work  driver  for  the  lathe.     Moore.  ^595 
— Threading    staybolts    in    a    lathe.      Syl- 

vester      •SlU 
— Turning    ovals.      Nelson      ^919 
— Turning  tapers  on   mold   lathes.     Hamp- 

son      •809 
— Two    ways   of    straightening  shafts   in    a 

lathe.     Hudson      ^920 
— ^Wood  self-contained  motor  driven  turret 

lathe       f56 
— Zimmerman    vertical    piston    lathe   t^316 
Lathe    breakdown    tests    of    some    modern 

high-speed    tool   steels         796 
Lawrance  airplane  engine.  Making  the.    Col- 

vin      '849 
Laying    out    dies    with    templet    and    pro- 

tractor.     Alhquist       *920 
Laying  out   work  by  machine.      Brainard.  .  ̂ 194 
Lead.  Half  nuts  and  high.     Towlson         807 
"Leader"   shop  trucks.  Tucker  and  Dorsey. 

^•604 
Leather  belting.   New   federal   specifications 

for           38 
Le  Blond   15-inoh   tool  room   lathe   t*9titi 
Le    Blond    semi-automatic    multi-cut    lathe 

No.  3      t^52 
Le     Blond     13-     and     15-inch     heavy-duty 

lathes      t^497 
Le  Blond  25-and  27-lnch  heavy-duty  geared- 

head  lathes      J 'go 
Lees-Bradner  gear-tooth  testing  machine.  .} •640 
I*t's  help  ourselves  by  helping  the  patent office          274 
Level.  Pratt   &  Whitney  15-inch  pr^dsion .  t  ̂94 
Licensing  the  mechanical  engineer      711 
Life   insurance  in  business           80 
Light  and  accurate  facing-cuts.     Dietz  ....    946 
Light.     Manley  garage  floor     ^•238 
Limitation  of  piston-aligning  gages— dis- 

cussion.     Muirhead         230 
Liners.  Kenosha  standard  jig  bushings  and..t891 
Linseed    oil    decision    further    clarifies    the 

Sherman    act         950 
"Little    Giant"    arbor    press   $•748 
"Little  Giant"   band   sawing  machine. ...  ̂ •608 
"Little  Giant"  combination  metal  and  wood 

lathe       1^607 
"Little  Giant"  headstock  motor  lathe.  ...  $•715 
Lockout,  Rose-Albin  safety   t*128 

LOCOMOTIVE:    See   also   "Railroad." 
Locomotive     frame     Blotter,     Niles-Bement- 

Pond       t«818 
"Lo-Hed"   mono-rail   electric  hoist   (^854 
Long-distance   planing.      Clary      *306 
Long    range    drilling    job    and    how    it    was 

done.      Kelpie      •489 
Louis  AUis  heavy-duty  a.-c.  motor   t*205 
Lowe  electric-driven  sifting  machine    ....t^SlS 
Lowering  operating  costs   in    the   press   de- 

partment.     Stevens      ^143 

LUBRICANT.  CUTTING:  See  also  "Cool- 
ant."   "Oil."  etc. 

Lubricants  in  the  shop.     Bequet        47 
Lubricants.  Testing  bearing  metals  and. 

Johnstone- Taylor   •700 
Lugs.   Standard  sizes  for  U.      Strom      "883 

M 

Machine  repairman.     Walter         694 
Machine  shop  bulls — discussion.      Whitney.      31 
Machine   shop   foreman's   salary.      Terry.  .  .    264 
Machine  shop   nomenclature.      Davis         626 
Machine   shops  on   the  Pacific  coast.      Col- 

■'in      •825 
MACHINERY  TRADE:  See  also   "Trade." 
Machinery  export  markets   for   the  coming 

year.     Rastall      •IBS 
Machinery    markets   of    the    future           49 
Machines   that    are   human         3.32 
Machining   a    differential    carrier.    Brainerd. '342 

Page 

Maehinmg     blades     for      steam      turbines. 
Colvin       ^547 

Machining  crosshead   shoes.     Henry      "850 
Machining  duralumin   connecting-rods.    Col- 
vin     •S'.Il Machining   half   bearings    for   airplane   mo- 

tors.     Adams      '335 
Machining    hard    rubber    parts    for    water 

meters.     Colvin      ^621 
Machining  soft  rubber.     Lytton — Brooks.. '865 
Machining    the    Wright    aviation-engine    cyl- 

inder  block.      Colvin      ^903 
Magnifying  glass  for  filing  machine.  Allen.  ̂ 420 Maintenance.    Efficient.      Walter            19 
Making     and     hardening     small      reamers. 

Ferber       •TTa 
Making  anvils  from  old  rails.     Hudson. .  .  .^742 
Making  a  radius  end-mill.      Maker      '528 
Making   an    accurate  square.      Dieck      'lis 
Making  a  drill  cut  oversize.     Thirkettle.  .  . '384 
Making     a     socket     wrench     to     meet     an 

emergency.      Luers      •771 
Making    brushes    for    the    Hoover    sweeper. 

Colvin       •333 
Making  crankshafts  in  a  commercial  shop.    '32 
Making  dies  for  rotor   stampings         •36 
Making  machinery   fool   proof         852 
Making    parts    of     a    nine-cylinder    motor. 

Colvin       •717 
Making  piston  rings  round.     Allen      ^527 
Making  punches  on  an  engine  lathe.  North.  ^422 
Making     shafts     for     hydraulic     turbines. 

Campbell       •557 
Making     small     punehings     in     a     shaper. 

Franklin        ^849 
Making  small  wheels  for  internal  grinding. 

Bradley  &  Beaudford         307 
Making  the  Lawrance  airplane  engine.    Col- 
vin     •649 

Man     who     knows     why — discussion.       En- 
tropy  734,    Harper         864 

MANAGEMENT: 

— Adapting     orders     to     your     employee's temperament.      Faulhaber         667 
— Brains   versus   hands.      Terry         448 
— College  graduate  on  the  grill  again.     En- 

tropy         296 
— Co-ordinating  the  bill   of  materials   with 

shop   requirements.      Thompson        451 
— Creed  of  the  shop  foreman.     Wheeler.  .    786 
— Desire  to  create — discussion.     Needham..    558 
— Discussing  the  millwright.     Walter      720 
— Draftsmen    and    their    chances    for    pro- 

motion.      Eaton          263 
— Efficient  maintenance.     Walter           19 
— Employee    suggestion    plans          454 
— Employment   management:    a   new   oppor- 

tunity for  service.      Reclanus         723 
— Foreman    and    the    suggestion    box — dis- 

cussion.     Pope    572.    Homewood    737. 
Richmond      874 

— Getting   inspiration    from    other   machine 
shops.      Faulhaber        623 

— Getting   men    for    the    machine    industry. 
Harper  540.  Forbes  685.  Harper   860 

— Handy     men — discussion.       Walter     514. 
Fisher     .  .  .  ̂      912 

— How  management  can  be  made  more  pro- 
ductive.     Smith         831 

— How     the     planning     department     func- 
tions         911 

— Johnson  loses  a  flapper  clerk.     Godfrey.    87.^ 
— Machine  shop  foreman's  salary.     T&rry.   264 
— Man   who   knows   why— discussion.      En- 

tropy 734.   Harper         864 
— Measuring  management  by  ccist  account- 

ing.    Basset        37 
— Meeting  the  race   problem  in   industry. .    702 
— Merit  system  for  establishing  wage  rates. 

Crumrine          301 
— Millwright.      Walter         414 
— Old  man  without  a  trade.     Richards.  .  .  .    267 
— Opportunities    for    saving    material    and 

labor.     Bacon         250 
— Organization  and  management  of  a  medi- 

um sized  plant.     Brown   •S.    •Tl — Organization   gone  mad,    discussion.      En- 
tropy 225.      Markland         624 

— Personal    element    in    the    machine    shop. 
Terry          628 

— Place  of   management  in   industry'.      Ver- 
ity         525 

— ^Poor  business  policy.     Hampson      791 
— Safe     guarding    industry    by    stabilizing 

employment.      King          913 
— Sending  the  expert  along.     Terry        800 
—Six    ways    of    securing    cooperation    .uiu 

interest     from    your     men-^-discussion. 
Thomas      323 

— Superintendent    who    bought    experience. 
Faulhaber          267 

— Thinking    should    be    encouraged    in    em- 
ployees.    Morrison         554 

— Tomorrow's  profits  from   today's  wastes. 
Holden      •401 

— Uncle    Bill    explains    about    "overhead." Godfrey     .  .^      477 
— What   is  profit?      Senior         193 
— What   is    the  best   method  of   increasing 

salaries?      May         142 
— What  is  the  foreman's  job?     Forbes  ....    487 
■ — What  kind  of  training  for  the  foreman? 

Nussbaum            29 
— When  poor  work  can  be  excused — discus- 

sion.    Jones  267.  Terry         843 
— Where   the    "overhead"    comes    in.   Lund- 

quist           189 
— Which  management  engineer  shall  we  con- 

sult?         21 
— Who    was    to    blame    for    this    injustice. 

De    Palante         555 
— Why  men  apply  for  boys'  jobs.    Hodges.    520 
— "W^iy    our    letters    produce    more    profit. 

Perry         902 
— ^Why  too  many  Arms  fail.     Godfrey.  .  . .    303 
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Management     methods     and     principles     of 
Frank  B.  Gilbreth.  Inc.     Condit  33.  "aOS. 
•443.    •665. 

Management  of  the  machine  jobbing  shop. 
Wheeler         *13 

MANDREL:    See    also    "Arbor." 
Mandrels.    "Ettco"    special    self -grippingr.  .  t  •126 
Manley  garage  floor  light   t*288 
Manley  "Hi-Speed"   garage   jack   t»23JJ Mantle  vise  with  multiple  adjustable  jaws. 

t*644 
Manufacture    of     cutlery     and     edge     tools. 

1921        584 
Manufacture   of   hardware,    1921         691 
Manufacture  of  lubricating  greases,  1921 .  .  519 
Manufacture  of  machinery  during  1921..  584 
Manufacture  of  models  and  patterns.  Lit'4l.  480 
Manufacture    of    professional    and    scientific 

instruments,    1931          658 
Manufacture  of   saws.    1921         572 
Manufacture  of  scales  and  balances.  1921.  53U 
Manufacture    of    screw    machine    products, 

1921           658 
Manufacture     of     sewing    machines,     cases, 

and   attachments,    1921         524 
Manufacturing    small     electric    motors     for 

suction    sweepers.       Colvin       *159 
Manufacturing    the    Miehle    printing    press. 

Campbell       *751,    •827 

MARKETS:  See  also  "Trade." 
Marking   hole    diameters.      Francis       •849 
Marking   machine,   Hampden   floor   t*749 
Marquette      pneumatic     die     cushions      for 

punch   presses      t^778 
"Master"    gasoline  blow   torch.   Turner,  .t •532b 
Master   small    electric   motors   {•ISS 
Mathematical    equations    for    heat    conduc- 

tion in  the  fins  of  air-cooled  engines ....    759 
"Maxi-Mill"  with  hand  feed  levers.  Bullard. $•641 

"Maximum   Service"    planer.    Gray    60-    and 
72-inch      t*964 

M.   E.  C.  style-H  air  cylinder      t*715 
Measurement  of  short-time  intervals      834 
Measurements.     Kinks     for     obtaining     odd. 

Maker   •  -  *633 
Measuring     diameters,     Schaap     "out     slide 

mikes"        1*462 
Measuring  management  by  cost  accounting. 

Basset            37 

MEASURING  DEVICES:  See   "Gage." 

MECHANICAL     ENGINEERS :     See     "Engi- 
neers," also  "News  Section." 

Medart  safety  cupola  tapper  and  stopper.  t*314 
Medicine    and    surgery    as    practiced    in    in- 

dustrial plants.      Murat         932 
Meeting   the   race   in    industry.      Lewis.  .  .  .    702 
Melting  of  sponge  iron         410 
Men  apply  for  boys'  jobs.     Forbes      417 Merit    system    for   establishing    wage    rates. 

Crumrine          301 
Metal  cutting  tools.      Splain         663 
Metal      in      shells.      Compressing      bearing. 

Heniy        •744 
Metals,'  Investigation  of  the  fatigue  of .  .  .  .  859 Metal  workers  hidebound? — discussion.  Are. 

Curtis      '162 
Meter  oases.  Double-equalizing  rotating  drill- 

ing fixture  for.     Sandmann   •632 
Meter  cases,    Drilling  and  threading.      Hud- 
son     •231 

M  eter     manufacture,     Special     methods     in 
water.      Colvin      *569 

Meters.    Mafhining   hard    rubber    parts    for 
water.      Colvin       ^621 

Method  of  holding  cylinder  blocks  for  grind- 
ing.    Brainard   •808 

Methods    for    chemical    analysis    of    babbitt 
metal   approved  by   A.E.S.C        35 

Methods    of    machine    tool    design — discus- 
sion.    De  Leeuw  •297.  Clegg   *546 

Methods  of  making  babbitted  bearings.  Col- 
vin        •735 

Methods  used  in  assembling  sweepers.     Col- 
vin     •281 

Meylan  time  study  watches   t*202 
Mirarta     for     small     gears,      Westinghouse 

No.    238       t678 
Microgage   t*856 
Micrometer,   Bath  improved  internal  thread. 

t*168 
Micrometer  indicator,  Federal      {•777 
Micrometer.  Slocomb  inside      t*532b 
Midget     universal     heat-treating     gas     fur- 

nace     t*54 
Miehle    printing   press.    Manufacturing    the. 

Campbell      ^751,    •827 
Milbum    portable    acetylene    welding    gene- 

rator       t*463 
Mill,  Making  a  radius  end-.     Maker   •528 

MILLING:    See    also    "Jigs    and    Fixtures." 
■ — Brown   &   Sharpe   automatic   manufactur- 

ing   milling    machine       t^602 
— Cheap  inserted-tooth  milling  cutter.  Lang.^560 
— Cincinnati     48-inch      worm-driven      auto- 

matic milling  machine      ^645 
— Clouffh     vertical     milling     machine     with 

high-speed  attachment      t^56 
— Continuous  milling  fixture.  Clary  ....•165 
— Device  for  milling  seats  on  locking  bolts- 

Edgar      'SOS 
— Effect   of  variations  in  design   of  milling 

cutters     on     power    requirements     and 
capacity.      Graves   &  Hall         379 

— Gorham  standard  high  speed  milling  cut 
ters   ^•275 

— Horizontal .    hi  gh -speed    and    slotting    at- 
tachments   for   Knight   vertical   milling 

and    drilling  machines      t*958 
— Improvised  milling  cutter.      Clary      *SOR 
— Internal  thread  milling  tricks.     Romig..*163 

Page 

MILLING — Continued 
— Kink    to    prevent    chatter    when    milling 

thin  work.     McHenry   •384 
— Newton  heavy-duty  planer  type  multi- 

miller       t*964 
— Self-clamping  vise  for  the  hand   millinff 

machine.      Wright       ^918 
— Some  grinding  operations  on  the  Brown 

&  Sharpe  milling  machine  spindle. 
Wright      •174.    370 

— Table  for  use  in  milling  cams  for  B.  S'  S. 
automatic  screw  machines.     Allen.  .  .  .•371 

— Troublesome      milling       job — discussion. 
Chester       *345 

— U.  S.  double-spindle  hand  milling  ma- 
chine      t*389 

— Van    Norman    high-speed    attachment    for 
"duplex"  milling  machine   t^356 

— Very  simple  milling  fixture.     Al'en    ....•382 
— Waltham  relieving  thread  milling  ma- 

chines  ^•94 
Milling   cutters         '28 
Millwright.    Discussing   the.     Walter         720 
Millwright.      Walter   414,    Senior      556 
"Modern"  combination  table  and  vise  for 

drilling  machine   $^203 Modern  electric  motor  construction.  Barr 
&  Campbell      •573 Modern  methods  of  making  shovels  of 
molybdenum   steel.      Colvin      ^365 Modification  of   automatic  threading  latue. 

t»960 

MOLDING:  See  also  "Foundry."  "Pattern." 
etc. 

Molding    Franklin    cylinders.      Colvin   *465 
Monarch    pulley    covering      t312 
More  and  more  engineers  are  choosing  com- 

mercial   occupation       198 
More  use  should  be  made  of  the  manufac- 

turers  knowledge         710 
Morgan    hacksaw    frame      t^044 

MOTOR:  See  "Electric,"  "Engine."  "Auto- 
motive,"   "Airplane." 

Motor   construction.   Modern   electric.      Barr 
&  Campbell      •573 

Motor.  Louis  Allis  heavy-duty  a.-c   t*205 
Motor,      Novel     method     of     mounting     a. 

Forbes       ^197 
Motors  for  suction  siKgppers,  Manufactur- 

ing small   electric.      Colvin      ^159 
Motors,  Master  small  electric      ^•128 
Motor  stand  for  the  small   garage.  Luers..*948 
Moving    gas-engine    flywheels.      Allen    ....•559 
M.  &  S.  grinding  wheel  dresser      t*889 
Mueller  18-inch  geared-head  engine  lathe.  i*967 
Mueller    oil-grooving    attachment   t*714 
Myers    10-inch   engine   lathe   t^604 

N 

"Namco"  hardened  Belf-openinff  die-heads. t* 608 
"National"       1-inch      semi-hot      automatic 

feed   bolt   and   rivet   heading    machine.  ,  t*354: 
Neat  wiper  system  for  oiling'  loose  pulleys. 

Hudson       '775 
Need  of  apprentices           87 
Need  for  standard  names  of  machine  parts.  776 
Need  ol  straightening  in  automobile  repair 

work.     Hampson      760 
New  constituent  found  in  hi&h-speed  steels.  320 
New  federal  spedflcations  for  leather  belt- 

ing          38 
New  standard  steel   sample         791 
Newton  heavy-duty  planer  type  multi-miller. t*954 

"New  .Way"  model  B  garage  ja<>k.    Weaver. 
t«129 

Next  phase  of  automotive  engineering. 
Ford           386 

Niagara  No.  .^1"  straight-sided  press  for 
hot    forging      J»493 

Nieholls    car-wheel    molding    machine.  ...  t*814 
Niles-Bement-Pond  14-foot  heavy  engine 

lathe   t«500 
Niles-Bement-Pond  48-inch  car  wheel  bor- 

ing  machine      t'SZO 
Niles-Bement-Pond  locomotive  frame  Blot- 
ter      t*818 

1931   census  of  iron  blast    furnaces      469 
Normal  pitch  as  a  basic  factor  in  comput- 

ing   involute    gears.      SheliioTi    .    285 
Noteworthy  eicperiment  in  standardizing 

railroad  motive  power.  Colvin  &  Con- 
dit        105 

Novel  method  of  mounting  a  motor. 
Forbes       '197 

Nut  fitted?,  How  were  that  screw  and. 
Copeland          143 

Nuts  and  high  lead.  Half.     Towlson         807 
Nuts.    Cylindrical.      Grimshaw          410 
Nuts.  Economical  method  of  castellating. 

Weston        'iBl 

o 
OBITUARIES : 
— Andrews.   William  N   782i 
— Annis,   Hugh      750h 
— Ayer.    F.    Wayland      428e 
— ^Barry,   John  L   244© 
— Bates.    Alton    N   393b 
— Bauman.    A.    H   280c 
— Blanchard.   Winslow      568e 
— Carpenter.    J.    M   380c 
— Chalmers.  Thomas  S   B33f 
— Colby,    Charles    Henry      133f 
— Cole,    Francis   J   173d 
— Cramp,  William  M   132f 
— Dambacker,    Charles    W   928f 
— Dean,   Edward  H   500f 

Pare OBITUARIES — Continued 
— De   Rosactt,   Thomas  C   fl08d 
— Dolaney,    William    T   244e  » — Doyle.  James  J      96» 
— Draper,    George  A   32Qc 
— Eldridge,    Ernest   G   9281 
— Bnbody,  A.  B   244e 
— Femholtz,  F.  W   532f 
— Fox,  Delevan  M   392b 
— Furlow,    Floyd   Charles      680c 
— Gaines,    Albert   H   1821 
— Gamble,    WilUam    J   760h 
— Geary,    John   F   208d 
— Gerwig.    George  I4   132f 
— G«yer,  Charles  A   750h 
— Goldschmidt,   Prof.  Hang      822c 
— Goodell.  Henry  B   392b 
— Gould,    Seabury    8   368e 
— Grotemath.   Frederick      500f 
— Hartley.    William    A   1821 
— Hering,    Dr.    Rudolph      856h 
— Hogan,   Matthew     244e 
— Hulett.    George   H   208d 
— Jennings,   Walter  H   9281 
— Johnson.   Abbott  L   172d 
— Kaeser,  Otto  P   9281 
— Kidd,  James     568e 
— Koven,    L.    0   822c 
-—Lee,   Homer      244e 
— Ludington,  Frederick  W   428e 
— ^Lust,    Alfred      568e 
— MacFarlane,    William    W   172d 
— Maher,    Charles  A   H08d 
— Martin,    Frederick    8   008d 
— Mathis,   August      5321 
— McClain,    Wm.   J   892b 
— Metcall,   WilUam  J   244e 
— Mills.    Ernest       808d 
— O'Leary,  Arthur  J   823c 
— Patterson,   C.  C   970e 
— Perrigo,  Oscar  E   3H0b 
— Peterson,    Herman       464e 
— Plunkett,    Clarence  E   568e 
— Pratt,    Richard   A   308d 
— Pryor,    A.   L   500/ 
— Ransom,    R.    S   320e 
— -Reeves,    Daniel       280e 
— Bentschler,    George    A   SSSh 
— -Reynolds.    Joseph      366d 
— Ritchey,    Oscar      970e 
— Ruppe,    Maxwell   H   1331 
— Sears.   Willard   T   856h 
— Shanahan,   James   M   i>68e 
— Shaw,    Henry   Southworth      9381 
— Shook,   Alfred  M   8001 
— Sigwalt,    John      568e 
— Smith,   Watson    R   608d 
— Sowers,   Col,  Percy      464e 
— Spencer,    Henry    N   9281 
— Sucese,    Jay    B   856h 
— T.-iylor.    Charles    Tracy       970e 
— Thomas,   Charles  E   9281 
— Thompson,  Alexis  W   356d 
— Townley.  M.  e   880c 
— Ward.    John    Gilbert       680c 
— Weber,  Peter      822c 
— Wheeler,  James  L      96g 
— Wheeler,    Dr.    Schuyler  Skaats      644g 
— Wilcox.    Elisha    H   244e 
— -Williamson,   Charles  Sumner      568e 
— -Wilson.    Howard  M   464e 
— Wing,    Frank    E   783i 
— ^Woodland,    Henry       782i 
— Woodside.    William    J   070e 
— Worth,    William   Penn      320c 
— Yates.  Porter  B   750h 

Obtaining  the  radius  ol   an   arc.     Maker.. '636 
Of  which  class  are  you?     Riddle      661 
Ohio   "Dreadnaught**   32-inch   crank  shaper. t«237 

Ohio     low-voltage    battery-charging    motor- 
generator    set      t*463 

Oil  bit  with  two  disks.     Marks   '745 Oil    cans    to    distinguish    them.    Painting. 
Freeman      851 

Oilgear    gooseneck    vertical    broaching    and 
assembling    press       t*532a Oiling    loose    pulleys.    Neat    wiper    system. 
Hudson       '775 

Oilstone  fixture  for  flat  scrapers.     Moore.  •196 
Old     hay     press     with     hand-cut     wooden 

screw.     Crawford      •706 Old  man  without  a  trade.     Richards      267 
Old    time    Portuguese    machine    in    Brazil. 

Mooney       ^336 
Old  time  threading  die.     Darling      ^921 
Oliver  direct  motor  driven  wood  surf acers.t  •816 
Oliver    18-inch    portable    band    sawing    ma- 

chine No.  192   t»35.'> Oliver    No.     16    direct-drive    band    sawing 
machine      t«639 

Oliver  No.  51  a.-c.  motor  speed  lathe.  . .  .t^234 
Oliver  No.  96  high-speed  underswing  cut-off 

saw   t*968 
Oliver  7-inch  motor-driven  saw  bench  No. 

193     »^53 
Omnibuses.     Repairing    London's.       Chubb. •761.   ̂ 797 

One   part   expanding  cylinder-lap.     Luers..^l31 
One  piece   tool   holder.      McHenry   ^344 
One   way   ol   getting   new   machines.     Hud- son        484 
One     wav     of    making    a    screw    conT*'yor. 

Hudson        "Sll 
Operations  in  making  steam  shovels.    Colvin. •396 Opportunities  for  saving  material  and  labor. 

Bacon         250 
Opportunity  school  in  Denver         696 
Organization  and  management  ol  a  medium 

sized  plant.      Brown   •S.    '71 
Organization     gone    mad — discussion.       En- 

tropy   32,5.    Markland          634 
Oscillations  and  fatigue  of  springs.     Wood 

•67,  'lis,  •165.  •IBS 
Osterholm   automatic  surface   grinding   ma- 
chine  »'925 



10 AMERICAN     MACHINIST 
Volume  58 

Paife 
Outlook.      Ingham          693 
Overhead  and  burden      i ., «2 
O-Z  hand  tachograph      J"lb» 

P.    A. — diacuMion.      Whitney    -      70 
Pacific    coast    trade    should    be    carefully 

studied        ■•••':   i,*  '  '    °^" 
Painting-  oil  cans  to  distinguish  them.     Free- 

man       ,   ^°?}, 
Pair  of  old  machine  tools.  Samuels  ....  ̂ 4oV 
Pangbom    complete    barrel-type    sand   t)la8t- ing   unit.   •.  ■  ■   v  V  * 
Pangbom    "Shotpruf"   apron   and   hood   *or        _ 

sand    blast    operator       ♦  »» 
Patterns  and  castings.  Placing  pattern  num- 

bers   on.      Franz       /  •  :  •  '  I  *Zn? 
Pearson-Scott  continuous  bar-stock  feeder.!  "ooi 
Pedal    for  Shore   scleroscope.    "Sico"    pneu- maUc      •  •  -f^Od 
Pedestals    Jor    holding    locomotive     wheels 

while  shrinking  tires.     Rich   "TOe 
Personal    element    in    the    machine    shop. 

Terry   :  •  •    "'*** 
Personality        and        pessimism — discussion . 

Spence       ■  ■      2o4 
Pessimist — rationalist— optimist.  Norton.  507 
Philippine  Islands — imports  of  metal  worK- 

ing    machinery          2oo 
Phone  case  for  radio  apparatus,   Threading 

an    aluminum.      Crawford      •774 
Physical  achievements  of  the  railroads  dur- 

ing the  last  year      598 
Piercing  die  for  experimental  work.  Bacon. *118 
Pipe,  Fabricating  large  steel.  Custer.  ..  •687 
Piston  clearance.  Automobile.  Muirhead.  .  ♦344 
Piston    clearances    in    automobile    engines. 

Hudson       *?«iJ 
Piston   inspection    gages.      Hudson      •o9o 
Pistons,    Preventing    distortion    in.       Craw- 

ford      *595 
Piston-rings   round.    Making.      Allen       *o27 
Pistons,  Relieving  Pierce  Arrow.  Hudson.  •195 
Pistons   to  lap   cylinders.    Using  old.      Nua- 

baum'         421 
Place  of  management  in  industry.  Verity.  o-Ja 
Placing     limits      on      drawings — Kiiscussion. 

Dowel    177.    Heller         430 
Placing    pattern    numbers    on    patterns    and 

castings.       Franz       •708 
Planer,  Cincinnati  30  x  30-inch  open  side,  t •SI 
Planer.    Cincinnati    72-inch   open-side   {•957 
Planer,  Clamp  for  use  on.     Luers      "SSS 
Planer — discussion — Job    that    was    too    big 

for  the.     A'Hearn  190.  Towlaon         693 
Planer,    Gray    60-    and    72-inch    "Maximum 

Service"      ^•964 

Planer.    Whipp    26-inch    open-eide  crank..  t*496 
Planing    a    radius.      Towlson       ^742 
Planing   a   96-ft.    radius.      Clary      •230 
Planing,    Long    distance.      Clary       •306 
Plate.   Coats  universal  angle      t*639 
Plate  for  drilling.    Clamping.      Maker    ....  "560 
Pliers.  Carlson     t^820 
Plimpton   elevating    attachment    for    power- 

driven  trucks   t*965 
Plugs.    Fixture    for    slotting    brass.    Barr..^346 
Pointing  and  threading  bolts  at  one  opera- 

tion.      Francis       •745 
Poland,   America's   opportunity   in.     Morse.  ^209 
Poor  business  policy.     Hampson      791 
Pool    car    shipments          737 
Portable     electric     post     drilling     machine 

stand       t*747 
Portable   welding  outfit  in  Los   Angeles   oil 

district.      Hudson       •595 
Porter-cable  center  drive  lathe      t*961 
Position  of  the  press  in  the  machine  shop.  336 
Pot    castings    for    piston    rings.      Blair.  .  .  .  *309 
"Potter"   or   to    "Scog."      Meikle         304 
"Pottering" — what    does    it    mean?.      Towl- 

son         117 
Power  feed  for  an  old  lathe.      Allen      •306 
Power  lost  in  shaft  bearings.  Brayton .  .  .  .  •861 Practical     heat     treatment     of    duralumin. 

Binnie       •331 
Pra*^tical   points   In   railroad   shop   welding. 

Eldridge      "844 
Pratt  &  Whitney  15-inch  precision  level.  .  t^94 
"Precision"  improved  grinding  attachment.  t*387 

PRESS:    See    also    "Blanking,"    "Die,"    "Screw." etc. 

— Adriance  horning  and  wiring  press  with 
two   beds      ^•315 

— Cleveland    group    mounting    for       punch 
presses      t^777 

— Cleveland   hand   spacing   table   for   punch 
press       •783 

— Danly  standard  die-sets  for  punch  presses. t "93 
— Danlv  Type-Z  die-set  for  punch  press.  .t*603 
— '"D  &  M  Junior"  guard  for  punch  press. 1^495 
— Ferracute  deep-throated  punching  press.  t»167 
— General  Manufacturing  Co.  30-ton  flex- 

ible power  press     t*531 
— Greenerd  cam-operated  motor-driven  arbor 

press       t^494 
— Home-made  hydraulic  press.  Crawford.  *807 
— ^Rimkin  rack  and  screw  hand  press.  .  .J •533b 
— "Little  Giant"   arbor  press      t*748 
— ^Lowering    operating    costs    in    the    press 

department        ^143 
— Ma'«ufactiiring  the  Miehle  printing  press. 

Campbell   •751.,  ̂ 837 
— Marquette    pneumatic    die    cushions    for 

punch     nresaofl        ^•778 
— Niagara  No.  513  straight-sided  press  for 

hot    forging      t  "493 
— Oilgear  gooseneck  vertical  broaching  and 

assembling    press       ^•533a 
— Old     hay    press    with    hand-cut     wooden 

screw.      Crawford      ^706 

— RobinHon   gap  forming  press      '.  .  i^641 
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PRESS — Continued 

— Robinson    toggle    drawing    press       t*637 
— S  St  S  dial  feed  for  punch  press   t*oO 
— Set  of  progressive  operations  press  tools. 

Johnson      'SOO 
— Spring   safety-device   for    a    punch    press. 

McLoud       '819 — Toledo  double-crank   toggle   drawing  and 

deep-stamping   press      t*54 
— .Weaver  "High  Speed"  hand  screw  press. t*134 
Preventing   cylinder   jackets   from   cracking. 

Crawford      *709 
Preventing  distortion  in  pistons.     Crawford. '505 
Prints  discussion.  System  for  locating  refer- 

ence.     Cyphers         873 

Problem  in  accurate  machining.     Beck....*810 
Problem    in    depreciation.       Forbes      468 
Problem    in    epicylic    gearing.      De    Leeuw 

•383.    Owen       ^      839 
Problem   in    shop    trigonometry — discussion, 

Ranlsch   104.    Tolliver         345 
Problem,    Interesting   shop.      Stinson   ^347 
Procunier  bench  tapping  machine   {•855 Production  in  Bethlehem  district         834 
-Production  of  automobile  bodies  and  parts 

during  1931      400 
Production    of     small    parts    by    ecnterless 

grinding.       Campbell       •357 
Production  of  steam,  gas  and  water  engines 

1931     census          507 
Production,   Reducing  costs  and  increasing. 

Cochran      •418 
Profiling   a  cylinder  head.      Hudson         i>»4 
Progress   in   gear  standardization         917 
Promoting  trade  with  southern  Spain....  648 
Proposed  standards  for  herringbone  gears.  183 
Proposed  wire  and  sheet  metal  gages.  .  .  .  365 
Providing  service  data  on  foreign  questions.  598 
Psychology  of  noise.     Lee        11 
Puller   for   small   motor   pulleys.      Fisher.  .  '433 
Pulley  covering.   Monarch      t313 
Pulleys,     Neat     wiper     system     for     oiling 

loose.       Hudson       '775 
Pulleys,  Puller  for  small  motor.  Fisher..  ^433 
Pump.      Arrow      motor-driven      centrifugal 

coolant      t^856 
Pump.    "Fulflo"    ball    bearing    motor-driven 

centrifugal      t*388 
Pump,   Hele-Shaw  high-pressure  hydraulic. j^853 
Pump.    Hydraulic   Press   Mfg.   Co..   class   SSf 

vertical        »   t*968 

PUNCH:   See  also   "Press." 
Punches     on     an     engine     lathe.      Making. 

North        •423 
Punchings     in     a     shaper.     Making     small. 

Franklin        ^849 
Putting  on  more  than  the  traffic  will  bear  386 
Putting  the  calendar  on  a  sensible  basis..  48 
Pyrometer    for    high    temperatures.    Bacha- 

rach  radiation   t*7K0 

Q 

Quick    acting    stud    driver.      Yunsrwirtli .  .  .  •4.")ti 

R 

Rack  for  small  shops.  Inexpensive  stock. 

Borkenhag'en       *^73 
RADIAL    DRILLING    MACHINE:    See 

"Drilling'." 
Radio    apparatus,    Threading    an    aluminum 

phone  case  for.      Crawford      ."7" 
Radius,    Planing:    a.      Towlson       .74 'i 

RAILROADS:   See   also   "Locomotive." 
— Annealinjr    locomotive    parts.       Hudson .  .  .88:* 
— Automobiles   on   railroad   tracks.      Hewes..l4'- 
— Control  board  in  an  English  locomotive 

shop.      Chubb      .941 
— Doinir  good  work  under  difficulties.  Hud- 

son         ri"20 
— Electric    locomotive    repairs    at    Tacoma. 

Hudson         588 
— Pitting       locomotive       cross-head       kevs. 

A'Hearn    .  .450 
— German   locomotive  industry,     Obermeyer 

and     Greene       .83.") — ^German  railroads  to  try  turbine  locomo- 
tives        031) 

— Handling  driving  boxes  and  fitting  crown 
brasses.       Hudson        .t»48 

— Heating    tires    electrically    for    shrinking. 
Mann   .87i* 

— Home-made  machine  for  grinding  links. 
Harris    "84.    Thanton       ».">28 

— How  locomotives  are  repaired  on  Ford's 
railway.       Colvin       .133 

— Keeping    wheels    in    line    while    pressing. 
Qrawford        .94(i 

— Machining  crosshead  shoes.      Henry    ....  .850 
— Noteworthy  experiment  in  standardizing 

railroad  motive  power.  Colvin  &  Con- 

^it          105 
— One  way  of  getting  new  machines.  Hud- 

son          484 
— ^Pedestals    tor   holding    locomotive   wheels 

while    shrinking    tires.      Rich       .70H 
— Practical  points  in  railroad  shop  welding. 

Eldridge      *84 1 
— Repairing  electric  car  wheels  and  bear- 

ings.     French       .671 
— Repairing  locomotives  in  a  machine-tool 

„  *9P      •,■   '893 — Repairing  locomotives  on  Ford's  railway. 
Colvin       *179 

— Renairing     railway     motors     in     Den-ver. 
Colvin             .873 

— Repair  jobs  in  a  railroad  shop.     Hand!  !  .213 

RAILROADS — Continued 
— Repair  work  in  a  Georgia  railroad  shop. 

Hand       .403 
— Steel-car  construction  at  the  Angus  shops 

of      the      Canadian      Pacific      Railway. 
Naylor          ^41 

— Thermal  stresse^  in  steel  car  wheels ....  7tJ8 
— Two    ways    of    straightening   shafts    in    a 

lathe.     Hudson      .9*J0 — ^Welding   in    railroad   shops — white   wash- 
ing   with    carbide.      Crawford           7(1 

— What    is    happening    to     the    locomotive 
industry    of    Prance.       Obermeyer    and 
Greene         •77 

— What   is  wrong  with  the  railroad  shops? Voorhees        550 
— What's    wrong    with    the    railroad    shop' 

1.   48.   May         inr, 
Railroad     salvage     and     other    shop     work. 

Hand        .401/ 

Railroad    shop    work.      Morrison  '  .  [      580 Rails.  Making  anvils  from  old.  Hudson  .74" 
Rapid  growth  of  transportation  needs.  .  .  81'; 
Reamer    and    countersink,    Wagner   inserted- 

blade   center-drill    t.8**0 

Reamer  and  drill   holder.      Nusbauni      .581 Reamer  and  holder.  Floating.     Murphy.  .       .457 
Reamer,   •  Cutwell"  taper-pin         J. 780 Reamer,   Davis   expansion   chucking  t.9Hll 
Reamer,    Davis  hehcal   expansion                    t.HHd 
Reamer.    Hanlon    &    Wilson    helical    expan- 

sion       J. 170 
Reamers.  Floating  holder  for.  Williams  .457 
Reamers.      Making     and     hardening     small. 

Ferber        '773 Recommendations  of  special  cominittee  of 
the   President's    conferencp   on    unemnloy- 

meot        '     '     gQ(( 
Reconditioning  airplane  motors  at  Fairiield" 

Colvin        .'.929 Reducing   costs   and   increasing   production 
Cochran       .4I8 

Reducing  eye  accidents  in  tlie  shop.  Powrer.884 Reducing   screw    machine    puiduct    costs   by 
substituting  brass   for  steel.      Burlingame.823 Beducing  the   diameter  of  a   hole  by   heat. 
A'Hearn       307 Reed     horizontal     opposed-spindle     sensitive 
drilling  machine       J.^Otl Reed-Prentice     engraver's     cutter     grinding machine    J. 955 Reed-Prentiee  planer-type  grinding  ma- 

chine       .  ••^00 

Reeve  belt  shifter     .'  '  '  '  '  J.7si 
Reflnishing  automobile  cyUndera!  Bode!  874 
Reflnishing  machines.  Storm  cyhnder.  .  .  .  i.l27 
Refitting  a  crosshead  and  guide.  Ervin  .4i5o 
Re-forging   a    large   oil    drill.      Francis.         "OOS Regrinding.  reboring  or  reaming  cylinders   

discussion.        Sailer     744,     Francis     811 

Hastings        '  ggj Reliable  Machine  Works  cutting-off  tool 
holder      {.313 

Relieving  Pierce  Arrow  piston's.  "Hudson  !.  .195 Removing     broken      studs      —     discussion. 
Brooks    .273.    Davey            529 Repair  equipment  of  ain>lane  and  seaplane 

stations.       Black          .373 Repairing  electric  ear  wheels  aiid  bearings. 
French      .671 

Repairing    locomotives    in     a    machine-tool 

„  sh?!?      ■•,   .893 Repairing  locomotives  on  Ford's  railway. 
Colvin        .17i> 

Repairing      London's      omnibuses.        Chlibb .761.     .797.     .857 
Repairing  railway  motors  in  Denver 

Colvin         .873 

Repairing  torn   tracings.  '  Bra'dstreet '!!!!!    487 Repair  jobs  in   a  railroad  shop.     Hand..... 213 
Repair  work  in  a  Georgia  railroad  shop. 

Hand       .403 
Replaning    a    lathe    bed    without    a    plaiier 

Pope        .ogji 
Report  of  the  joint  committee  on  re- 

organization  of  government   departments    38tf 
Requirements  of  a  good  draftsman.  John- 

son           Q5Q 
Rctapping     holes     in     caseijardeiied     work. 

Davenport          ^30 
Review     of    industrial     standardization     for 

the  year   1922.      Whitney           81 
Rewarding    suggestions.      Forbes               863 
Rig  for  grinding  milling  cutters.  Brittain .  86 
Rings.  Pot  castings  for  piston.  Blair.  .309 
Rivet    heading    machine.    "National"    1-inch semi-hot   automatic-feed  bolt   and    ....    1.354 Riveting     machine.     Grant     No.     4     rotary 

vibrating               {'638 Riveting   machine     Hanna   150-ton   portable 
pneumatic   riveting  machine      J. 676 

Robinson  gap  forming  press      !  !  !  !  !  t.641 
Robinson  toggle  drawing  press              J. 637 
Rockwell  automatic  rotary  quenching  tank.t. 313 
Rods,  Ball  ended  connecting.  Hudson .  .  .273 
Rods    in    a    drilling    machine.    Shouldering 

Boimafi          .423 
Rods.  Inspecting  and  straightening  con- 

necting.      Crawford        .634 
Rods.      Machining      duralumin      connecting 

Colvin           .321 
Roll.    Cleveland    No.    2    pyramiil-type    bend- 

'ns-       t.821 
Rollers     Grinding   printers'.      Lewis         •896 
Rose-Albin    safety    locknut        t'l'^S Rubber,  machining  soft.  Lytton-Broolls!  . '865 
Kule.  Brown  &  Sharoe  stainless  steel    .  678 
Rule.     Brown     &     Sharpe     6-inch     stainless 

steel         1*315 

Rule     tor     machine     work,"  '  Special     slide Solain    3^3 
Ruling  wide  lines.      Grinishaw    !!!!!!!!!!    947 
Running-in      bearings — discussion.         Craw- 

ford ■•382.  Hudson       459 
Rust   preventatives.    Test   of.      Fowler    .  ,  . ",    271 
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Safeguarding    industry    by    stabilizing-    em- 
ployment.      King"          913 

SAFETY; 

— Carrying-  industrial   safety    into   the   com- 
munity.     Adair         *»l(i 

— ConKerving  the  workrr*s   vision.     Dehart.*5;i7 
— "D.     &     M.     Junior"     guard     for     punch 

press        t  •49') 
— Don't   fool.      Hampson         11*7 — Fewer   accidents    and   greater   production. 

Hook          648 
— Medarl  safety  cupola  tapper  and  stoppert*;U4 
— Reducing     eye     accidents     in     the     shop. 

Fowler        '884 
— Rose-Albin   safety  locknut      t*l'i8 
— ^Spring    safety-device    for    a    punch   press. 

McLoud       •919 
— Unsafe  safety  device.      Fenaux         131 
Safety  couplings  for  upright  shafts.     Yung- 

wirth       •596 
"Safety  first"   failures.      Thwing         tllti 
Safety  of   air  travel         199 
Safety    of    flying.      Hardeeker         7«4 
Safety    week    in    New    York    plants           43 
Salvaeing   grinding   wheels.      French      •847 
Sandblasting   unit.    Pangborn    complete  bar- 

rel-type      t*889 
Sander   and   grinder.    Syracuse   motor-driven 

belt      1*355 
Saving   at  the  spigot — discussion.   Thomas.    310 
Saw   bench    No.    193,    Oliver   7-inch   motor- 

driven        t*53 
Saw  No.  7  A.  Atkins  kwik-kut  power  haekt*30r» 
Saw.   Oliver  No.    9(i   high-speed   underswing 

cut-off       t*908 
Sawing   machine   No.    18.    Atkins    improved 

kwik-kut  metal      t»95n 
Sawing    machine    No.    193,    Oliver    18-inch 

portable    band       t  '355 
Sawing  machine.  Oliver  No.   10  direct-drive 

band      t*039 
Schaap    '"out    slide    mikes"    for    measuring 

diameters        J  •403 
Scleroseope,  Shore  Model  D  dial  recording. i:*109 
Scleroscope,     "Sico"     pneumatic     pedal     for 

Shore      $*303 
Scrap-metal  bundling  machine  No.  3.   Tem- 

pus      f301 
Scratch   hardness   of    copper         704 
SCREW : 

— Screw    machine:    See    also    "Lathe — Tur- 
ret."  Including  taps.    Threads   and   like 

subjects    involving    screws    and    threads. 
— Another     machinist     that     reminiscences. 

Hunter        '100 
— Device     for     demonstrating     the     screw. 

Atzrott        •530 
— Fitting    of    guide    screws    and    half-nuts. 

Towlson        '373 
— Foster      all-geared      headscrew      machines 

Nos.   3.   5.   and  7   t»387 
— Ground  &  sharp  screw  machines.    Klinkow.     81 
— How  were  that  screw  and  nut  fitted.  Cope- 

land          143 
— Kimkin  rack  and  screw  hand  press   .  .  .  .t^533 
— Old     hay    press     with     hand-cut     wooden 

screw.      Crawford      ^700 
— One    way    of    making    a   screw    conveyor. 

Hudson        •ail 
— Reducing    screw    machine    product    costs 

by   substituting  brass    for   stesl.      Bur- 
lingame       ^833 

— ■Specification    for    wood   screws         738 
— Standardization  of  wood  screws         900 
— Table  for  use  in  milling  cams  for  B.  &  S. 

automatic    screw    machines.      Allen    .  .  ̂371 
— Thor   screwdriver   attachment      t^890 
— Tool  for  drawing  screw  threads.     Brooks. ^333 
Screwdriver.    Hargrave  pistol-grip  ratchet .  t^l39 
Screwdrivers.   Henri  bench  power   t*43."» Screw    operated    drift   key.      Bennett      ^743 
Seats  on  locking  bolts.  Device  for.     Edgar.  •30.'> 
Sebastian   lathe.   Small   working  model   of.  .•310 
Seeing  ourselves  through  the  census         585 
Selfclamp  universal  drill    jig      $^891 
Self -clamping    vise    for    the    hand    milling- 

machine.        Wright        '918 
Sflf-cxpression   or  sentimentalism         100 
Scllew     adjustable    multiple-spindle    drilling 

head   t*51 
Sellinsr     machine     tools — discussion.       Blair 

l.'>8.    Thomas   341.    Allen         443 
Selling  machinery  in  South  America.     Colo- 

rado         731 
Selling   machinery   on   credit         330 
Selling  machines  in  unusual  places      073 
Selling    quality    in    competition    with    price. 

Ahlbrandt          870 
Send     complete     specifications     with     order, 

Steele         843 
Sending   the  expert    along.      Terry         800 
Service  station   equipment         510 
Set    of    progressive    operation     press    tools. 

Johnson       •509 
Setting  aside  the  will   of  the  people      348 
Setting  the  lathe  tool   for  turning.      Senior.  119 
Set-up  nnd  checking  gage.     Stevens      '130 

■■•y.^ton  <-asting  from  the  Ford  foundry   ....    •OO Shaft   without  a  dividing  head.   Indexing  a. 
Lattner           700 

Shafts    and     attachments.     Sioux     No.     803 
flexible        t*714 

Shafts     for     hydratflio     turbines.     Making. 
Campbell       •557 

Shafiw.    Grinding   key  ways   In   multl-splined. 
Mnnson   •070 

Shafts  in  a  lathe.  Two  ways  of  straighten- 
ing.     Hudson       ^930 

Shafts    Safety  coupling  for  upright.     Yung- 
wirth       •590 
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"Shal^eproof*'  lock  washers      t*505 
Shaper.     Making     small     punching^     in     a. 

Franklin        •849 
Shaper.   Ohio     'Dreadnaught"   33-inch  crank 

shaper       1^337 
Sharpening  machine,  Harris  No.  816  motor- 

driven    full    automatic    hob      t*833 
Shearing   machine.    Tube    Shear   Co.    power 

driven    tube      t^963 
Shear.   Whitney  No.   4   angle-iron      t*38H 
Shipyards    are    getting    through    the    peace. 

How  two  German.  Obermeyer  &  Greene.  "337 
Shoes,  Machining  crosshead.  Henry  .  .  .  .  •SSO 
Shoi)man's  ignorance  of  shop  overhead.  .  .  .    198 
Shop    training         178 
Shop    transport              ^4 
Shore  Model  D  dial  recording  scleroscope.  J •  109 
Shore    scleroscope.    "Sico"    pneumatic   pedal 

for       ^•303 
"Shotpruf"    apron    and   hood    for    sandblast 

operator.  Pangborn      t*iKy 
Shouldering    rods    in     a    drilUng     machine. 

Boimafi       •423 
Shovel  work.  Further  operations  on  steam. 

Colvin        ^485 
Shovels  of  molybdenum  steel.  Modern  meth- 

ods of  making.      Colvin      ^305 
Shovels  Operations  in  making  steam.     Colvin^.3»0 
Shrink  fits  at  Watertown  Ars^al.     Brauer.^845 
"Sico"    pneumatic    pedal    for    Shore    sclero- 

scope     t • 303 
Side   jobs   help    small   shops.      Faulhaber.  .    414 
Sifting  machine,   Lowe   electric-driven.  ...  t^818 
Signals  by  crane  followers         •SO 
Simple    babbitting    fixture.      Crawford.  ...  ̂ 848 
Simple   grinding   attachment.      Luers      •931 
Simplification    in    the    clock    industry      419 
Simplification    of    wire   goods         398 
Simplicity    in    machine    design.      Entropy.  .    408 
Single  key  for  two  slot  widths — discussion. 

Butters        ^491 
Sioux    No.    803    flexible    shaft    and    attach- 

ments     $•714 
Six   ways   of   securing   co-operation   and   in- 

t  rest      from      your      men  —  discussion. 
Thomas          323 

Six  ways  to  use  portable  tools         895 
Sleeve.  How  t!ie  blanking  process  is  used  to 

make    a    sheet    metal.       Dorer      •609 
Slocomb    Inside    micrometer       J  •633b 
Slotter.  Niles-Bement-Pond  locomotive  frame $•818 

Slotter,  Steptoe  die   t»713 
Slotting    attachments    for    Knight    vertical 

milling  and  drilling  machines,  Horizontal. 
high-speed    and      $•958 

Small   working  model   of   Sebastian   lathe.. 'SIO 
Smith   crankpin  truing  device      t*93 
Soldering     machine.     Chapman     "allotance" 

commutator      $^138 Solders   for   aluminum         038 
Solving  the  college  man  complex.     Botsford  085 
Some   figures   on    watered   stock  in   railroad 

capitalization           310 
Some   grinding  operations  on   the   Brown   & 

Sharpe  milling  machine  spindle.     Wright •173.   370 

Some  recent  developments   and  uses  for  re- 
sistaiice    welding.      Woofter          037 

Some   special    welding  jobs         384 
Some  vertical   grinding  jobs.      Crawford    ..•104 
Sound   advice   on    foreign    selling         750 
Spacing  small    holes   accurately.      Nusbaum^771 
Spain — Imports   of    machinery    for   working 

metal,    wood    or    stone            83 
Spanner  holes  in  gland  nuts.  Jig  for  drilling. 

A%-ey       ^307 
Snecia!    automotive   machining   methods    ..•330 
Special    methods    in    water    meter   manufac- 

turer.      Colvin       *509 
Special  shde  rule  for  machine  work.     Splain  343 
Specification   for   wood   screws         738 
Spherical-type  rolling  bearing      }*300 
Spindle.    Some    grinding    operations    on    the 

Brown       &       Sharpe      milling      machine. 
Wright      ^173 

Splineways,  Formula  for  finding  root  width 
of.       Scrom       ^775 

Spotting    for    drilling.       Allen       ^883 
Spray  for  washing  off  oil,  Gasoline.     Than- 

ton       *809 
Spring    chuck    adapters.      Sisson       •885 
Spring     safety-device    for     a     punch     press. 

McLoud       ^919 
Springs,  Oscillations  and  fatigue  of.     Wood 

•07,    •lis.    ̂ 155.    '185 
Spring     winding    bv     hantl     —     discussion. 

A'Hearn    •197.    Kiddle       ^433 
Square.    Making    an    accurate.      Dick      •IIS 
Square,   Useful   blade  for  diemaker's.      Nus- 

baum       ^638 
Squaring    bolt    heads.    Fixture    for.      Craw- 

ford      ^849 
S.   &   S.   dial    feed  for  punch  press      t*50 
Stamping  angle  of  top  rake  on  form  tools. 

Klinkow,    Jr      307 
Stand.    Dependable  vise.      A'Hearn      ^458 
Stand  for  the  small  garage.  Motor.     Luers.  ̂ 948 
Standard   jig  bushings      •635 
Stand.    Portable    electric    post    drilling    ma- 

chine       $•747 
Standard  sizes   for  catalogs         519 
Standard  size  for  U-lugs.     Scrom      ^883 Standard  sizes  of  circulars  and  catalogs.  .  .    310 
Standard  sizps  of  corebox  dowels.     Arthur. ^491 
Standard  thickness  of  sheet  metal      303 
Standardization.     Economic     hindrances    to. 

Mather'v         937 
Standardization    for  the  year   1933.   Review 

of    industrials           81 
Standardization    in    Austria.      Pennington..    388 
Standardization    of    catalog    and    magazine 

sizes.       Parsons          378 
Standardization    of  machine   tools.      Smith.    680 
Standardization    of    purchase    specifications. 

Asmew          770 
Sta?Klardization  of  wood  screws         900 

Pa  are 

Standardization.   Progreas  In         917 
Standardized?      Can    taper  pin   practice   be.*355 

Wallace          438 
Standardized  equipment  for  automobile  serv- 

ice stations         853 
Standardizing  railroad  motive  power.   Note- 

worthy experiment.     Colvin   it  Cendit    .  .    105 
Starter.   Westinghouse  automatic  auto    ...t*605 
Stations,   Repair  equipment  of  airplane  and 

seaplane.      Blaek      'ins 
Staybolls  in   a  lathe.   Threading.      Sylve8ter*810 
STEEl,:    See    also    "Tool"    and    "Heat- 

Treatment." Steel-car   construction    at    the    Angus   shops 
of  the  Canadian  Pacific  Railway.     Naylor  841 

Steel.    Economy    in    the   use   of    high-speed. 
Wheeler       •334 

Steel,  Effect  of  manganese  on  steel      333 
Steel   for  Brinell  balls         901 
Steel  works   and   rolling  mills.    1931         020 
Steels,   Etching   reagents   for  alloy         300 
Steels.     Lathe     breakdown     testa     of     some 

modern    high-speed       790 
Steels.    New    conatituenta    found    in    high- 

speed         "20 

Steptoe   die   slotter      '..'.'.'..  j  ̂713 Steptoe    motor    drive    lor    cone    headatock 
lathes      t*749 

Stop  for  die-sets,  Danly  gage  and   .  .  .  .  .  .' .  t*40H Stopper,  Medart  safety  cupola  tapper  and.t*3l4 
Stops     for    turning    shoulder    work.     Early 

application    of    multiple.      Perrigo      •877 
Storm    cylinder    refinishing    machine    ....  t*127 
Strength  of  wire  rope  over  sheaves      703 
Stud  driver  for  a  mechanic.  Butcher.  ..  •741 
Stud  driver.  Quick  acting.  Yungwirth.  .  .  •450 
Studs.    Illustrated    tables    of    clamp    collars 

and    clamp.       Hall       '343 
Studs.     Removing    broken.       Brooks     •273. 

Davey      539 

Study  of  quenching  mediums      '.  .  .    754 
SUB-PRESS:    See    "Press." 
Substitutes    for    welding    in     auto    repairs. 

Hampson          •44 Sundstrand  double-end  turning  lathe.  .  ]  .{^498 
Superintendent      who      bought      experience. 

Faulhaber        037 

Superior  Machine  Tool  Co.  20-inch '  drilling machine         ]:*638 
Support  for  overliead  tool.     Phelps    ......  ̂ 949 
SURFACE    GRINDING   MACHINE:    See "Grinding." 

Sweeper.    Making  brushes   for  the   Hoover 
Colvin        ■    ^333 Sweepers,      Manufacturing      small      electric 
motors   for  suction.      Colvin    .  .  .  •159 

Sweepers.     Methods     used     in     assembling. 
Colvin         •^Sl 

Sympathy  running  riot.  De  Leeuw.  .  .'  '  .  334 Syracuse      motor-driven     belt      sander     and 
grinder      j  •365 

System    for    locating    reference    prints — uis- 
cussion.     Cyphers         872 

Table  and  vise  for  drilling  machine.  "Mod- 
ern     combination       {•**03 Table  for  punch  press.  Cleveland  hand  spac- 
ing       {•783 Table  for  use  in   milling  cams  for  B.  &  S. 

automatic    screw    machines.      Allen    ....  ̂ 371 
Tachograph.   O-Z  hand       t^l68 
Tailstock   boring  tool.      Brainard      *    -giS Tank.  Rockwell  automatic  rotary  quenching 

Tapera  on  old  lathes.  Turning.  Hampson.  •809 
Tap.  Brubaker  spiral-fluted  staybolt  ....t^675 
Tapper   and   stoper.    Medart   safety  cupola.  ̂ ^314 
Tappmg  device.     Crouse    «iti3 
Tapping  kink  for  the  small  shop.  Brainard. •940 
Tapping     machinrt     arranged     for     drilling 

Anderson       1^888 
Tapping  machine.  Fox  three-way  semi-auto- 

matic     .  .  .^,  .  .         j.8.53 
Lappuig  machine.  Procunier  bench      t^856 
Tapping     machines      for      terminal      boxes. 

Langelier  drilling   and           {•OOO 
Teach  cleanlines.s  in  the  machine  shop...  133 Teach  your  boy  a  trade.     Myers    .       .  873 
Teeth    of   gear   wheels.    Chipping   and    filing 

the.      Towlson       141 
Temperature   control    for  oil   furnace    Com- 

bustion  Control  Co.   automatic      ±^350 
Templets.   Celluloid.      Maker         580 
Tempus    rotary    scrap-metal    bundling    ma- 

chine No.  3       t*301 

Tendencies  in  securing  production'!!!'.!!.  710 Terms  of  payment  for  exported  machinery. Rastall                192 
"Teromatic"     automatic     internal     grinding machine      t*938 
Tester,  Herbert  pendulum  hardness  !  !  !  !  !  !  1*817 
Testing     bearing     metals      and     lubricanta. 

Johnstonne-Taylor         •700 
Testing   machine,    Bultman    "Farmer    Type" fatigue       ^•675 
Testing  machine,  Bultman  izod  impact.  .t*fi77 Testing  machine.  Lees  Bradner  gear-tooth  $•640 Testing  metals  with  p.  microphone  ....!.  880 
Testing  the  cost  accounting  svstem  .  .  .  443 
Tfst  of  rust  preventatives.     Fowler  •''71 
Tfsts  of  welded  rail   joints      !  !    !  *  '    010 Thermal    stresses   in    steel    car    wheels  708 
Thinking     should     be     encouraged     in     em- 

ployees.     Morrison       5-,4 Thin  work  driver  for  the  lathe.  Moore  .  ̂ 595 
Thomson    No.    75    power  automatic   electric 

spot    welding   machine      1^533 
Thor   s<^'rewdriver   attachment    ....!!!!!!  J  •890 Threading    an     aluminum     phone    caae    for 

radio    apparatus.       Crawford       •773 
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Threadini:  machine  with   internally  'nPPed 
die-head,  Landis  pipe  and  nipple   •  •  •  •  •  •  *  "^° 

Threading  meter  cases.  Drilling  and.     Hua-^^^^ 

TJuSadi'nk'  staybo'lts  in'  a'  lathe.     Sylvester.  '810 Threads — discussion.    Formulas   for   <:u"">K^ 
and    measuring.      Williams      .  .  ■  ■ ;  •  •  ,23.7 

Threads.  Tool  lor  drawing  screw.     Brooks. '<Wv 
•Threadwell"  adjustable  dies  and  die-holder  ^^^ 

Tightener   for  Heald  internal   grinding  "»-„_. chines   „■••;•  \;      •qn? 
Tilting    cupola.      Copeland     •■•■■•.   AA 
Toledo    double-crank    toggle    drawing    ana..,., 

deep-stamping  press  •••■•■•;••;;,•■,••  J,?,? 
Tolerances,  Advantages  of  umlateral.  Peck,  tva 

Tomorrow's    profits    from    today's    wastes.  ̂ ^^^ 

Tool'bl?  lirthe  sioUinV  m^liine^.   Ferber*59(5 Tool  engineering.     Dowd  and  Curtis   ̂ Jv- 
•^89      "Sei      '437.     *473.     •5U,     'oSl, 

Tool  for  cutting  felt  washers.  Wheeler ..  .  ;38J 
Tool  for  cutting  thm  washers  Nusbaum.  80I 

Tool  for  drawing  screw  threads  Brooks.  ̂ J^ 
Tool  for  finishing  balls  Wheeler  .■■•••  J*" 

Toolholder,  Reliable  Machine  Works  cutting- nfr    *  •'■'■'> 
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TOOLS: 

  ^"Auto-hone"    cylinder   finishing   tool. .  .  t*35'.J 
— Cleanliness  in  machine  tools  and  accurate 

inspection.     Andrews    .    •  ■  •  •   .J™ 
— Commutator  truing  tool.     Rich    ......  .'JB-s 
— Control   systems   lor  d.c.   motors   applied 

to   machine  tool  drive.      Pero      i.Si? 
—Crescent  tool  kit     •  •  •   fSOj 

— Design    and    construction    of    large    ma- 
chine tools.     Benzon     i  ••■;■;■•. ' 

— "Dunmore"    geared    flexible   shaft    utility 
jool          ♦  •5Bt5 

— "Efficiency"  electric  tool  grinder  ..  ..t*748 
— Exporting    small    tools    and    machmery. 

Parker         lUl 
— Hardening   tool   steel   parts    .  .  ■    728 
— Lathe  breakdown   tests   of   some  modern 

high-speed    tool    steels      ™<; 
— Metal  cutting  tools.     Splain.  ...   .  •  •    »0f 
  Pair    of    old    machine    tools.      Samuels    'Sou 
— SelUng  machino  tools — discussion.     Blair 

158,  Thomas  341,  Allen    •  •  •    41/J 
— Set  of   progressive  operation   press  to<"s. 

Johnson   'BOJ 
  Six   ways   to   use   portable   tools         d»o 
— Stamping    angle    on    top    rake    on    form 

tools.     Klinkow.  Jr   •,••;-■  •.;•:  nu^ 
— Standardization  of  machine  tools.  Smitn  OBi; 
—Support  lor  overhead  tool.  Phelps  •.••849 
— Tailstock  boring  tool.     Brainard    ••.••• 'S"!? 
  Trepanning  tool  for  flue  sheets.      DelruCH/Ji 
— Triplex    floor-type   improved  combination 

machine  tool      t*489 
Tool    for    centering     small     rotund    parts.   

Moore       ^-  ■  ■  -.V   ^** Tools  should  be   sharpened  when   they  are 
still   sharp      :  ■  !,  •  V  'j' '  '  J 

Tooth-lorms   of  green,  bumished,   hardened 
and  ground  gears.  Herrmann  ...■••  •  :;'»S'.! 

Torch,  Turner  "master"  gasoline  blow  .J'SJ^O 
Torch.  Uses  lor  the  cutting.  Fisher.  Jr.  7^8 
Torches,  Heating  and  brazing         868 

TRADE:   See  also   "Foreign  Trade." 
— Asiatic  markets  for  industrial  machinery.  370 
— Commerce     department      swamped      with 

foreign    trade   inquiries           11 
— Foundry   uniform    trade   customs      041 
— Greater   use   of    machinery   recommended 

to  Europe.     Barnes         06*^ 
— Growing   need    for  machinery    in    British 

India          Bl" 
— Machinery  export  markets  for  the  coming 

year.      Bastall      *i5^ — Promoting  trade  with  Southern  Spam .  .  648 
, — Selling     machinery     in     South     America. 

Colorado          724 
— Sound  advice  on  foreign  selling      769 
— World     economic     situation     for     1923. 

Hoover         104 
Trade   associations  need  not   fear   to   study 

costs           18 
Trail   of   the   motor  vehicle         636 
Transmission    of    power    through   ball    fric- 

tion gearing.     Nordstrom     ^592 
Transportation  problems  at  the  Chamber  of 

Commerce  meeting         492 
Trepanning  tool  for  flue  sheets.  Delrue..*921 
Trigonometry.    Problem    in    shop.      Rantsch 

194.  ToUiver        345 
Trigonometry   problems   from    the    drafting 

room  —  discussion.         Thompson       652, 
Browne          938 

Triplex     floor-type     improved     combination 
machine  tool      t  *499 

Trolley,  Tale  steel-plate  roller-bearing.  .  .t*566 
Troublesome      milling       job  —  discussion. 

Chester      •345 
Truck.  Baker  hy-lift  electric  platform    . .  .  .t*93 

Page 

Truck.  Eleveyor  electrical  Industrial  elevate     _ 

Truck.   Handy  '  shop.  "  Alien      ■  •  •  r<^ '  ilan} 

Truck  tote  box.  Clark  lilt-    .........  ■■1'°"^ Trucks.  Plimpton  elevating  attachments  1°^ power-driven       v  ■^'    .•'  "  *.«(ii 

Trucks.  Tucker  and  Dorsey  'Leader  ....i  ou-t 
Tube    Shear   Co.    power    driven    tube-shear-^ ing    machine   * ,g:2. 
Tubular  die-holder.  Brooks  •■••■•••;••;,  sXi 

Tucker  and  Dorsey  "Leader"  shop  trucks. t'604 Turbines.      Machining     steam     blades     lor^^ 
steam.      Colvin      a'  V  ' 

Turbines.     Making     shafts     lor     hydraulic.^ Campbell       •  •  •  ■ii.,„i 
Turner  "Master"  gasoline  blow  torch  ,.J  od^o 

Turning  machine,  Davis  &  Thompson  verti-^ cal  boring  and      ♦  ,|i° Turning  ovals.     Nelson      •  •   .5,,S 

Turning  tapers  on  old  lathes.  Hampson.  .  8U» Two    home-made    machines    in    an    Arizona 

shop.      Rich      ,   '°0i 
Two  interesting  cylinder  operations.     <^'''''*-.,„„ 

ford       ■  ■      *20 
Two    Pierce-Arrow    connecting    rod    sages. 

Hudson       ■  •  ■.   rjJJ? 

Two  quick-acting  stud  drivers.     Irvine. .  .  .    4yi 
Two-station  bridge  die.     McDonald        80 

Two  ways  of  making  a  core.  Edwards.  .  .  .'308 Two    ways    of    straightening    shalts    in    a 
lathe.     Hudson      •  •  •  •  *920 

Typical  German  automobile  contracts.  Ober- meyer  &   Greene         400 

u 

Uncle  Bill  explains  about  "overhead."     God-   Irey       .- ■    477 
Underwood     portable     boring     bar     equip- 

ment      .- 1*891 
Unemployment.  Recommendations  ol  special 

committee   ol    the   President's   conlerence on         0O8 
Union   ol    South   Alrica — imports    ol    "ma- chine    tools"      ■ .-  ■  ■  :  .jg" 
U.  S.  double-spindle  hand  milling  machine.t*389 
Unnecessary   interruptions.      Fisher         287 
Unsafe  salety  devices.     Penaux         l-Jl 
Useful      blade      for      diemaker's      square. 

Nusbaum      'bZS 
Use     of      graduations     on      center      gages. 

Towlson         231 
Uses  for  the  cutting  torch.     Fisher,  Jr....    iZa 
Using  an  offset  drill-arm.     Becker      *883 
Using  cast-iron  bars  in  automatics.     Colvin.   '97 
Using    old  pistons    to    lap   cylinders.      Nus- baum      421 
Using    the    proper    machine    in    the    right 

place         "B 
Utilizing  obsolete   dies.      McDonald   '885 

Vacation    plan.    Interesting.      Fisher         680 
Value  ol  calculations  in  the  machine  shop. 

Whitney         Ifi"; Valve.  Chuck  lor  turning  loed.     Young.  .    •233 
Valve  grinding;  eontimious  or  reciprocating 
— discussion.  Copeland  27'3,  Kiddle   •528. 
Seddon  774.   Gibson         848 

Van  Keuren  O.OOOl-inch  micro-gage  set..  1*781 
Van     Norman    high-speed    attachment    for 

"duplex"    milling    machine      t'356 
Vertical-leed  knoek-olf.     Marshall         *83 
Very   simple  milling   fixture.      Allen      ^382 
Vise   for   drilling   machine.    "Modern"   com- 

bination table  and      t^203 
Vise   for   the   hand    milling    machine,    Self- 

clamping.     Wright      '918 
Vise  stand.  Dependable.     A'Hearn      ^458 Vise       with      multiple       adjustable      jaws. 

Mantle       t«644 

w 

Wagner    inserted-blade    center    drill,    reamer 
and    countersink       J '820 

Wallace  No.  15  bending:  machine   J*495 
Waltham  relieving  thread  milling  machines.t*94 
Warming  lubricating-   oil         57ti 
Warner    &    Swasey    multiple    Iriction    disk 

countershaft       t*89 
Washers.     "Shakeproof"    lock   t*56r> 
Washers.  Tool  for  cutting  felt.  Wheeler.  .•383 
Washers.  Tool  for  cutting  thin.  Nusbaum.  *851 
Washing      machine,      "Autosan"      improved 

metal    parts      J*605 
Wastes.    Tomorrow's    profits    from    today's. 

Holden      '401 
Watches,   Meylan   time-study      t*202 
Watertown  Arsenal,  Shrink  fits  at.  Brauer.*845 
Weaver  ''High-Speed'*  hand  screw  press..  t*134 
Weaver  "New-Way"  model  B  garage  iack.t*129 
We   have   helped   ourselves   by   helping   the 

patent    office         530 

Page 
WELDING  AND  CUTTING: 

— Autogenous    welding    in    the    x»etroleum 
industry.     King      472 

— Building  up  gear  teeth  with  the  welding 

process.      Bomig      'lye 
— Butt  welding.     De  Leeuw      •01 
— Concrete  welding  table.     Rich    .........  ♦668 
— Plash    welding — discussion.       De    Leeuw 

•433,   McBerty  576,   Hughes      867. 
— Milburn   portable   acetylene    welding   gen- 

erator     : J •463 — Portable    welding    outfit    in   Los    Angeles 
oil  district.     Hudson   •SOS 

— Practical    points    in    railroad    shop    weld- 
ing.     Eldridge      •844 — Some   recent    developments    and    uses   for 

resistance  welding.     Woofter      627 
— Some  special  welding  jobs      284 
— Substitutes    for    welding   in    auto   repairs. 

Hampson          ^44 — -Tests  of  welded  rail  joints         616 
— Thompson  No.   75  power  automatic  elec- 

tric spot  welding  machine   J  •532 
Welding  broken  foundation  bolts         324 
Welding  in   railroad   shops — white    washing 

with   carbide.      Crawford           76 
Westinghouse  automatic  auto-starter.  .  .  .{•605 Westinghouse    No.    238    micarta    for    small 

gears       t  ̂678 What  are  the  factors  responsible  for   high 
selling    cost?          672 

What    are    the    worker's    prospects    in    the 
machinery  building  industry.     Thompson.     66 

What  can  we  learn  from  the  scrap  pile?.  .    274 
What    is    happening   to    the    locomotive    in- 

dustry of  Prance.     Obermyer  &  Greene.  .    ̂ 77 
What    is    profit? — discussion.       Senior    193. 

Entropy          507 
What    is    the    best    method    of    increasing 

salaries?      May      142 
What  is  the  foreman's  job?     Forbes         487 
What    is    wrong   with    the    railroad    shops? 

Voorhees          550 
What   kind    of    training    for    the    foreman? 

Nussbaum            29 
What    should   be   expected    of    the    drawing 

room.      Bode         840 
What's    wrong    with    the    railroad    shops? 

1.    48.    May          265 
Wheel  on  a  speed  lathe.  Brake.  Hudson.  *848 
Wheels     and     bearings.     Repairing     electric 

car.      French      •671 Wheels,    Chipping    and    filing   the    teeth    of 
gear.      Towlson         141 

Wheels  for  internal  grinding.  Making  small. 
Bradley  &  Beaudford         307 

Wheels     for     surface     grinding     machines. 

Dressing  and  truing  of  abrasive,     Wyse.^501 
Wheels.    Salvaging   grinding.      French    ....  •847 When  is  trouble  really  trouble?      492 
When    poor    work    can    be   excused.      Jones 

267.    Terry          843 
Where  the  German  exporter  of  electrical 

machinery  is  meeting  his  mat«h.  Ober- 
myer and  Greene   '147 Where    the    "overhead"    comes    in.      Lund- 

quist           189 
Which  management  engineer  shall  we  con- sult?            21 

Whipp   26-in.    open-side    crank   planer.  ...  t*496 
Whiting  type-C  solenoid  crane  brake   $•95 
Whitney   No.    4    angle-iron    shear   $*388 Who  was  to  blame  for  this  injustice?     De 

Palante          555 
Why   country   garages    are  poor   customers. 

Malone         733 

Why  men  apply  for  boys'  jobs.  Hodges  .  .  o20 Why     our     letters     produce     more     profits. 
Perry          902 

Why  small  shops  "roll  their  own"      812 
Why  too  many  firms  fail.     Godfrey      303 
Winning  confidence  abroad  by  demonstrat- 

ing        754 
Wire  goods.   Simplification  of         398 
Wood     self-contained    motor    driven    turret 

lathe      t*56 
Woods    internal    grinding   head   t*314 
Wood  surfaces.  Oliver  direct  motor  driven.  $*816 
World  economic  situation  for  1923.  Hoover.  104 
Wrench    to   meet   an    emergency.    Making   a. 

Luers       •771 
Wrench   with  air  adjustable  handle.  Luers.  •884 
Wrenches.    Gordon   automatic   adjustable.  .  t •288 Wriarht     aviation     engine     cylinder     block. 

Mar'hining.      Colvin       •903 

Yale  steel-plate  roller  bearing  trolley   t^566 

Zimmerman  vertical  piston  lathe   t*316 
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Active  locomotives  are  increased      750 
Activity  of   machine   tool   industry  as  com- 

pared with   pig:  iron   208c 
Ad  men  visit  plant  of  MeGraw  Hill      892 
Advertising  clubs  meet  in  Atlantic  City.  .  .  .856a 
A.  E.  S.  C.  committee  on  preferred  numbers. 

Recommendations    of          427 
A.  E.  S.  C.  will  appoint  special  committee .  608b 
Agricultural  fair  in  Moscow      427 
A.  I.  E.  E.  holds  mid-winter  meetings      317 
Alabama  pig  iron  output  reaches  peak.... 028b 
All  St.  Louis  shops  are  kept  busy   644f 
American  automobiles  in  South  America.  .608e 
American  Brake  Shoe  to  build  two  plants.  .500c 
American    catalogs   wanted   in   Brazil   71Uc 
American      Electric      Fusion      Corporation 

expands       356e 
American    engineering    council    to    meet    in 

Cincinnati       464b 
American  engineers  get  Brazilian  Army  con- 

tract        207 
American  Locomotive  Company  statement .  .  356e 
American  machine  tools  in  Swiss  market .  .  892a 
American    machinery    important    says   bank 

survey          3.">H American  piston  rings  in  England      892b 
American  smelting  report  shows  large  gain.  436 
A.  S.  M.  E.  discussion  on  turbine  and  Diesel 

locomotives         464 
A.   S.   M.   E.    seeks  postponement    of    N.   Y. 

registration    law   500b 
A.  S.  T.  M.  plans  annual  meeting   318a 
American   tools  to  have  place  in  permanent 

exhibit  at  Prague         317  - 
Amount  lost  in  wages  by  strikes      317 
Announce  speakers  for  spring  meeting.  ..  .680b 
Annual  report  of  United  Alloy  Steel  Corp.. 533c 
Arbitration  successful  in  Penn.   R.R   532d 
Argentina  and  the  motor  car  industry....  608 
Arguments  for  railroad  merger  heard.  ..  .856a 
Armstrong,    John,    dies    on    way    to    winter 

home          341 
A.  S.  M.  E.  spring  meeting  in  Montreal.  .  856c 
Association   is   formed   to   perfect  industrial 

I)ersonnel     work   500a 
Atchison  road  to  sell  employees  stock ....  668 
Austrian  iron  and  steel  output  increased.  .  .892c 
Austrians    busy    making   locomotives   750a 
Auto  frame  companies  may  consolidate.  .  .  .  340 
Automobile  output  still  at  record  rate  ....  783] 
Automotive    engineers    discuss    features    of 

fleet   corporation      644e 
Automotive    engineers   discuss    problems    of 

transportation    at   meeting      679 
Automotive  engineers  hold  annual  meeting.  .    131 
Automotive  exportation      130 
Automotive  production  big  in  February .  .438a 
Automotive  production   records  broken ....  568b 
Auto   parts  companies   in  new   merger   716b 
Auto   production   shows  healthy   increase.  .      96 

Baldwin    works    receives   large    order        90 
Baldwin  works  show  gain  in   profits      318 
Bement.  Charles  S..  dies  in  New  York.... 280a 
B^net.  Lawrence  V.,  honored  at  engineering 

luncheon          341 
Better  rail  conditions  in  Kew  England   608e 
Big    dumping    machine    ordered      240 
Big  gains  made  in  April  by  railroads   85Uf 
Big      improvements      planned      by      Illinois 

central       380a 
Big  meeting  planned  by  export  managers.  .208a 
Billings  &  Spencer  Co.  directors  are  elected. 392a 
Blanchard.    Winslow   608b 
Bliss   Co.   moves   office      716d 
Body     building     plant    bought     by     General 

Motors       380a 
Bookings  of  steel  castings  show  decline.  .  .938b 
Boston  gets  next  foreign  trade  convention .  .  823c 
British    business    slow    in    improvement.  .  .  .  533j 
British  engineers  get  large  gift      567 
British    industry   improving   slightly.  .....  .•380f 
British  iron  and   steel  improves   380a 
British  iron  exports  are  increased   750m 
British  machine  tool  exports   783h 
British  machinery  market  improves      96e 
British  pig  iron  shows  good  gain      750 
Brown  Portable   Conveyor   Company   sold.  .    207 
Buffalo  business  better  than  last  year   680a 
Buffalo  dealers  selling  to  railroad  stiops.  .  .  716b 
Buffalo  factories  report  capacity  business .  .  533c 
Buffalo   markets   show   slight   decline   783i 
Building  activity  aids   St.   Louis  trade   716c 
BuIIard    enters    accessory    business   173c 
Burgess,  George  K,.  promoted  to  Director  of 

Bureau    of    Standards      680 
Business   briefs   from    Mexico      343 
Business  in   Chicasro    is  unchanged   782a 
Business  in  Milwaukee  is  satisfactory   782c 
Business  paper  editors  hold  spring  meeting 

in    Middletown.    Ohio       533e 
Business  paper  editors  meet  in  Washington.    171 
Business  poor  at  European  fairs      856e 
Business  reported   good   in   Pittsburgh   782h 
Business  stability  is  country's  need      749 
Busy  summer  expected  in  Philadelphia.  .  .  .938c 
Buys   much    machinery   in    1933   318a 
Buys  six    frog   planers      96g 

Calls  simplification  a  waste  elimination.  .  .  832 
Canadian  distributors  for  Webster  company.  207 
Canadian  Pacific  to  improve  at  many  points  390 
Canadian   railways  plan   shop   activity      207 
Canadian   railways   will    order   many   cars.. 533c 
Capacity   output  is   reported   from  Philadel- 

phia     680b 
Car  loadings  continues  at  record  pace      568 
Car  loadings  pass  the  million  mark   893a 
Carolina   metal    trades   holds   meetlnr      680 
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Carpenter.  James  Mortimer,  dies  in  Florida  318 
Carr.  C.  M..  Death  ends  career  of   892b 
Carr  retires  as  president  of  Jos.  T.  Ryerson 

&   Son.   Inc..    of  Chicago      379 
Car  shortage  being  cut  by  railroads      893 
Car    shortage    decreases       53i5l 
Car  shortage  lessens  in  face  of  big  demand  832b 
Case   Threshing  Machine   Co.   shows   better- 

ment      464c 
Central  topics  for  foreign  trade  conventions  464 
Chamber  of  Commerce   in   Haiti      750m 
Changes  in  General  Electric  manufacturing 

departments             57 
Chicago    dealers    express    optimism   OOSc 
Chicago  June  business  unusually  heavy.  .  .  .970b 
Chicago  Machinery  Club  elects  officers.  .  .750J 
Chicago       Machinery       Club       has       many 

members       '.   464a Chicago  not  alarmed  by  slight  slump   750a 
Chicago   Pneumatic  Tool   profits    increase.  .500a 
Chicago   prosperous  but   cautious   644f 
Chicago  settling  down  to  normal  prosperity .  H80b 
Cincinnati   business    is    reported    steady ....  833b 
Cincinnati  buying  shows  less  activity      750 
Cincinnati  selling  to  auto  makers   893d 
Citroen,    Andre,    addresses   Society   of    Auto- 

motive Engineers   508b 
Clarke  new  secretary  of  Iron  and  Steel  Insti- 

tute          96e 

Classifying  engineers  at  Nation's  request.  .  96 Commercial  air  traffic  company  formed ....  970b 
Committee  aims  to  simplify  range  boilers.  .428a 
Committee    of    F.    A.    E.    S.    to    study   coal 

storage       7161 
Completing  work  on  the  Pitcairn  yards.  .  .  .938b 
Condition  of  cars  shown  in  report   833b 
Connecticut   machinery    makers  busy   568e 
Consolidated  Machine  Tool  reports  capacity  379 
Comstock.  William  B..  dead      242 
Conditions  improved  in  Massachusetts      207 
Conserve   nation's   eyesight   is  aim   344a 
Control    of    C.   &   O.   gained    by   Van    Smer- 

ingens      132e 
Copeland.  A.  W.,  on  executive  committee,.    208 
Cost  of  living  takes  upward  trend   970a 
Credit  situation  sound  says  Tregoe   856a 
Czecho-Slovakia    adopts   American    methods 

of  scientific  management      130 

December  exports  show  big  increases      279 
Decrease   in   buying   says    Dun's   report.  .  .  .  644;i Decrease   in  freight   car  shortage   608b 
Decrease  in  railroads  earnings      507 
Demand    for    machinery        96 
Detroit  reports  indicate  good  conditions.  .  .  .532d 
Detroit    "suffering"    from    prosperity      280 D.   &   H.    holds   centennial   celebration   080a 
Dictaphone       Company       now        separately 

operated         318 
Discuss   electric   steel   casting  problems ....  644a 
Discuss     pyrometer    problems   644h 
Discuss  the  problems  of  steel  treating.  ..  .928a 
Discussion    on    fiat   rate   service  feature   of 

service    manager's    meeting   783a 
Dispute  board  proved  valuable  adjunct. ..  .938a 
Dissolution  of  Walcott  Lathe  Company.  ...    317 
Dodge  Corporation   makes  changes      173 
Drake.  J.  Walter,  named  Hoover's  aid.... 783a Dreses,  Henry,  is  given  farewell  dinner.  .  .  .  507 
Dreses.  Henry,  retires  from  active  business. 393c 
Drop   Forge   Institute,    officers  of      340 
Duty  refund  on  imported  manganese  ore..    339 

Eastern  railroads  in  the  machinery  market. 716b 
Economic  problems  to  be  discussed   608g 
Editors  to  aid  Hoover  on  Domestic  bureau .  .  833c 
Editors  visit  plant  of  Westinghouse  Co      679 
Eight-hour  day  cheaper  experts  claim   893d 
Eight-hour  day  favored  by  engineers   850a 
Electric    locomotives  in    big    demand   438a 
Electric  steel   founders  hold  meeting   833a 
Electrification    of    railways   in    France    pro- 

ceeding'           60 
Electric    Power    Club    meeting   7.  .  .  .280d 
Engineering  council  in  annual  session      13:t 
Engineers  discuss  plans  for  exhibit   680a 
Engineers    discuss   service    problems      370 
Engineers    enjoy   meeting    at    Cornell   970a 
Engineers  museum,  committee  is  appointed  171 
Engineers  preparing  for  Montreal  meeting.  .  750 
English  authority  on  metnls  speaking  here  317 
Erie  sets  good  example  by  storing  coal...716d 
Evans,      Howard,    is     honored     by     foundry 

men       ■   938g 
Excellent     conditions     of     iron     and     steel 

industry         318 

Excellent      logic      characterizes      Kearney's address   to   machine  tool  builders   750e 
Excellent  discussions  mark  welding  society's second    annual    meeting   680a 
Executive  board  meeting  of  the  F.  A.  E.  S. 

533e 

Export  Manager's  Club  holds  annual  meet- 
ing      600a 

Export  of  machine  tools  in  January      560 
Export  prospects  bright  says  Rastall.  .  .  .133c 
Exports   in   November  heaviest   of  the  year     57 
Expositions     of     inventions   393a 
Extend   time   of  tax  return    fllinff   280a 

F.  A.  E.  S.  names  committee  for  coal  probe. 833a 
Farm  machinery  exports  in  1933   393c 
Parrell     urges    co-operation    with     shipping 

board  at  Foreign  Trade  Council   716b 
Fate  of  Federal  employees  in  doubt        57 
Fatigue  of  metals  causes  large  losses   750 
Feiker,  F.  M.,  to  oi^anize  world  surveys.  .  568 
Fellowships  are  offered  for  recent  graduates  750 
Fewer  freight   cars   need  repairing   428a 

Pace 

Fewer  men  unemployed  during  May   028b 
Fire    damages    Mark    Mfff.    Co.    Zane«vlUe 

plant      06e 
Ford     Company     wlU     develop     MiBSiaaippi 

dam          800 
Ford  Motor  Co.  plant  for  St.  Paul   132c 
Ford   production   will   be  maintained   850d 
Ford's   R.R.   shows  deficit      Otfd 
Forty  French  furnaces  shut  down   644a 
Foundry  fire  causes  hig  damage   750 
Foundry  iron  market  Increasingly  active.  .  .464a 
Foundrymen    hold    big    convention    and    ex- 

hibition          716 
Foundrymen   tell   plans  for  entertainment.  .633c 
Foundrymen'a  exhibit   Is   well  attended.  .  .  .    670 
Four-Vheel     brake    and     "Doughnut"     tires 

claim  attention  of  automotive  engineers.  •970 
Freight  car  mileage  is  increased   038a 
Freight  loading  near  record  figure   8561 
Freight  loadings  show  marked  gain      341 
French   may  seize   alt   Ruhr  industries ....  970b 

Gain    in    imfilled    steel   orders   608e 
Gear  manufacturers  have  three  busy  days  at 

Cleveland    convention   044d 
General    Electric    Co.,     Fatigue     of    metals 

research           57 
General  Electric  profits  pn>ve  record   533e 
General  Electric  shows  substantial  gains.. 568c 
General  Motors  absorbs  brown-Lii>e-Chap.n  90 
German    conditions    remain    problematical.  .    90c 

German    exports   and    imports      3.">rt Crerman    industry    becoming    Inactive   464d 
Germany  may  abolish  eight-hour  work  day.  133b 
Germany's  financial  and  labor  troubles....    344 
Germany's    labor    problem   132c 
Germany's    unemployment    increasing   833g 
Gilbert    &    Barker    sales    force    changed.  .  .  .132c 
Gives  insurance  policies  to  employees        67 
Government  reports  on  the  wire  industry.  .42«a 
Great  Britain  fourth  in  pig  iron  production  OU 
Great    Britain's    trade   and    conditions    show slow    improvement       644e 
Great    Northern     railway     starts     insurance 

plan          438 
Group   meetings   planned   for  convention .  .  .  668c 

Harley  Company  Is  again  reported  sold.  .  . .  427 
Hayford,     John,     resigns     from     aeronautic 

board     .  .  .  .*   928a 
Hendeo  Co.  reacquires  Harley  Co        96 
Higher  costs  in   industry  jointed  out   n.Tih 
Hold  group  meeting  in  Detroit   3506 
Holding  on  to  prosperity      728e 
Holiday  greetings  re<-eived        06 
Hoover.    Herbert,    talks    to    business    paper 

editors      356a 
Hoover  predicts  loss  in  dry  ship  ruling.  .  .  .928a 
Hoover  refuses  interior   portfolio   i33d 

Illinois  Central  plans  enlarged  shops   428a 
Important     accomplishments     mark     annual 

meeting    of    United    States    Chamber    of 
Commerce       750b 

Important     improvements     for      Southwest 
planned        392c 

Important    patent  case  decided   366a 
Important    sessions    held   by   Federated   En- 

gineering   Societies      173c 
Important  work  done  by  Standards  bureau.  133e 
Imports    show   big  gain   568g 
Improved    railroad  conditions      279 
Improvement  for  May  In  Chicago  markets.  .893d 
Increase  in  locomotive  repairing  shown ....  567 
Increased    demand  for    American    machinery 

in  all  parts  of  Europe   356f 
Increases  capital  stock      279 
Increased  wages  cause  Increased  buying.  . .  .893a 
India  reports  activity      31  Sa 
Indiana  business  shows  slight  decline   750i 
Indiana  preparing  for  big  fall  business.  .  .  .970b 
Indiana   seeks  to  prevent   strikes  by  law..l32e 
Indianapolis    business    shows    gain   608a 
Indianapolis    busy    but    cautious   893a 
Industrial   improvement    in   France   344c 
Industrial  preparations  for  sesqui -centennial 893a 

Industrial    progress   in   Argentina        60 
Industrial  results  of  the  Ruhr  occupancy ..  08Oe 
Industries  in  midwest  in  excellent  shape.  .  .''OfSa Industry  remains  active  report  shows   850b 
Infiuence    of    war  department    on   improve- 

ment of  motorized  vehicle      428 
Ingersoll-Rand    report    shows    increase   833e 
Inland    Steel    plans   big   expansion   356b 
Inspection  of  steel  is  discussed   783h 
Inspection    trips    and   interesting    papers  are 

enjoyed    by    Taylor    Society          892 
Interesting  employment  figures  Issued   644a 
Interesting  sessions  at  metal  trades  conven- tion   arouse   enthusiasm   644b 
Inteniational  Nickel  Company.  Reports  of. 318a 
Invite  flyers  to  Gothenburg  aero  exposition  391 
Iron   and  steel  exports  show   gain.  .          680 
Iron   and  steel  imports  break  record      567 

January  machine  exports  same  as  year  ago. 464a 
Japan  proves  good  buyer  of  machinery ....  568 
Japanese  industrialist  inspects  big  plant..  OOSb 
Jones  &  Laughlin  Inc..  deny  purchase  report 

380f 
Jones  &  Laughlin  Inc.    elects  officers   133c 
June  business  suprises  New  York  dealers.  .  .970a 

Kansas   industrial    Court   may   be   abolished     00 
Kearney     &     Trecker    Corporation     receives 

congratulations      on      twenty-fifth      anni- 
versary      7601 

Keen   rivalry  in  mining  says  Merritt   938b 
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Kinrsland  shop  foreman   talks  on  practical 

vrpldiDff     .••••■■•■•■'••■•*'*•••■•*'*    «i'^ 

Krupp  work's*  reduced  production      3*^ 
Labor  scarcity  feared  in  Chicago    .   &"ua 

Labor  shortage  reports  investigated.  ....  ..o"»d 

Labor    well    employed     in     the     Pittsburgh 

district       "**^ 

Lamme  honored  by  Ohio  University      307 

Landis.   A.    B..   Death  c  a.ms      ivi 

Large   locomotive  order   .^J>« 
Large  sum  lor  Soulheni  work   .  .  -  •     ■  •  •    -^^^ 
Lassiter.     Columbus    K..    dies    suddenly     ol 

heart   disease   «•;;■■■ 
Latin  America  a  profitable  export  field  sayH 

Dr.   Julius   Klein   V  •  \-  U^'oun^ 
Lee  condemns  government  owned  railroads .  «80a 

Less  machinery  made  m  1921  than  in  1919.  -iOT 

Liberty    motors   offered    by    government   JoOi 
Locomotive    and    freight    car    activity   e44c 

Locomotive   business  is   excellent...   ;iiea 

Locomotive  repair  record  established   -uea 

Locomotive  repairing  gains,  in  February  ...  4- * 

Locomotive    shipments    decline,     orders    in- 
crease        :•'  w:   u\fit 

Locomotives  are  in  good  condition   hoop 

London    machinery    exhibition    ..........  oOOb 

Los  Angeles  company  is  medal  recipient .  .  89^a 

Los    Angeles    regional    meeting    held   viua 

Machine   shop   section    A.S.M.E     holds   well 
attended    meeting    in    Philadelphia      Jy- 

Machine    tool    builders    hold    annual    meel- 

jjjg        YoUe 
Machine  tool  business  good  in  St.  Louis.  .  .  .500b 

Machine  tool  business  in  San  Francisco  dis- 
trict   ^"""^ 

Machine  tool  exhibit  in  September.  .  .••■•.  X2V,^ 

Machine  tool  makers  at  "informashow  .  .  . /8^a 
Machine    tools   in    the    Los   Angeles   district 

total    $2,500,000   a   year      o9.la 

Machinery  and  machine  tools  form  interest- 
ing   exhibit   at    Gothenburg   fair   H.thty 

Machinery  exhibit  at  the  Leipsic  fair      6441 
Machinery    exports    for    April    gam       Sppi 

Machinery    exports    show   increase      04-ia 
Machinery  exporters   seek  peaceful   markets 

says  Walter  H.   Rastall      gOSa 

Machinery  in  the  extensive  northwest ....  .^>0»a 
Machinery  men  hold  big  triple  convention  m 

Cincinnati       J«ow 
Machinery  sales  good  in  Chicago   50HD 
Machines  replacing  hand  labor  in  Germany. 9 /Ob 

Maintenance  of  way  workers  want  increase. *.44a 
Manufacturers  discuss  important  questions.  7S'-b 
Manufacturing     continues     brisk     in    Cinci- 

nati            970e 
Many  machine  tools  shown  at  auto  show.  .  130 
Many  machinery  exhibits  at  Swedish  fair.  428a 
Many  Milwaukee  machine  factories  busy.  .oOOb 
Many  new  cars  installed  by  railroads   SotU 
Many  new  locomotives  have  been  ordered.  280 
Many    unfilled    orders    for    locomotives.  ...  928d 
March  auto  output  breaks  all  records      679 
March  steel  production  highest  recorded .  .  008e 
Markham  optimistic  as  to  railroad  future.  .  850h 
Martin  Parry  Corp.  reports  big  gains   633d 
May   business   in   Chicago   equals  April ....  85(if 
May  transfer  export  data        9fi 
Meeting  in  Montreal      208a 
Meeting  of  American  engineering  council..  4(i4 
Merger  of  Bethlehem  and  Midvale  companies 

ratified  by   stockholders      404  a 
Merger    of    bolt    and   nut    companies  is    an- 

nounced           57 
Metal  exchange  has  new  trading  hour...fi08f 
Metal    prices    will    cause    rise    in    machine 

tools      5:J2d 
Metal    trades    hold    meeting    at    Springfield. 

Mas-?   532e 
Metal  trades  to  meet  in  April      317 
Metal-working    machinery    exports   750a 
Midvale  reports  smaller  deficit      318a 

Midwest  coal  production  nears  record   8.")(ih Miller.  R.  P..  reappointed  to  awards  board.  71(id 
Miller   speaks  at   welding  society  meeting.  .51)0a 

Milwaukee   business   is    still    strong      "lOc Milwaukee  busy  filling  old  orders   928c 
Milwaukee  still  busy  with  back  orders.  ...  85(ti 
Milwaukee   trade    shows   more    activity ....  5H8c 
Mining    drills    discussed      .356a 
Missourians  on  guard  for  inflation  evil.  .  .  .782c 
More  freight  cars  in  need  of  repair.  .  .  .  ,  .  .928b 
More  pay  for  workers  in  metal  trades.  ..  .716d 
More    safe    makers   reported         426 
Most  Indiana  industries  reported  busy ....  680 
Much  work  planned  for  F.A.E.S   n70d 

National  Can  Corporation  is  formed      171 
National     Screw     Thread    Commission     dis- 

cusses   "American   standards"         240 
New  capital  in  Zeigler  company      750 
New   corporation  will  repair  cars  and  loco- 

motives  in   midwest      608c 
New  England  machine  tool  makers  busy    .  .428a 
New  England  S.  A.  E.  elects  officers   782a 
New  Haven  heat-treaters  visit  Bellis  plant.  .    391 
New    record    for   car    loadings         428 
New  record  in  pig-iron  production      568 
News   of    Washington    activities   208c. 

244a.  318,  356e.  464b.  500e.  533h,  608e 
716d.   750i.    832f,    856f,    928d.    970d 

Newton  Steel  Company.  Report  of      379 
New  York  Central  report      341 
New  York  dealers  expect  improved  business. 822f 
New  York  dealers  report  active  market .  .  .  568b 
New  York  dealers  report  better  business.  .  892a 
New  York  dealers  report  railroads  buying.  .750a 
New    York    licensing   is  postponed      750a 
New  York  markets  are  fairly  active   928b 
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New  York  to  give  industrial  scholarships. 500a 
No  complaint  on  business  in  Pittsburgh.  .  .  .856a 
No    change    in    railroad    wages    for   another year   i^zt 

Norton  employees  to  get  paid  vacations.  .  .  •  568D 
Notes  from  foreign  countries   ■..•.•„:•  'X^„^ 

Notes   from   Washington      a-^^?^-  ̂ °^° 
No    unemployment    problem    says    Secretary Hoover         ? «f 

November    exports    show    gain         171 

Office  managers  plan  annual  conference.  .  .  -^^Sa 
Office  managing  is  new  college  course   308d 
Officers  elected  by  metal  trades  in  Chicago.  -5681 
Officers    of    Hungarian    engineers      464 
Orders  for  locomotives  recently  placed .  .  .  •>68a 
Outlook    better   in    the    Southwest   356a 

Pan   American   conference         464 
Pan   American   conference   invites    Secretary 

Hughes      308a 
Pennsylvania   orders   engines         ol7 
Pension   fund    report       '^S^? 
Petroleum  testing  to  be  standardized   608f 
Philadelphia  commences  busy  summer.  ..  .970b 
Philadelphia    district    has   steady    trade ....  856d 
Philadelphia  factories  are  all  busy   783h 
Philadelphia  foundry  men  discuss  pneumatic 

tools    ■  -  •      46o 
Philadelphia  industries  well  employed.  ..  .716c 
Philadelphia     machine    tool    plants    busy.  .  532e 
Piez.    Interesting    talk   by      208a 
Pig    iron    production   at   new    high    record..  710f 
Pittsburgh     confident     of     improved     condi- 

tions     938d 
Pittsburgh  machine  tool  trade  improves.  .532d 
Plan   permanent    exhibit    of    machinery ...  .508g 
Plans  for  Foreign  Trade  Convention      568 
Plans   twelve  branches      172e 
Plan  world  congress  of  engineers      132e 
Precision  grinding  wheel  men  address  Phila- 

delphia founders      750a 
Predict  big   auto  year  in  South  Africa....    893 
Predict    big   motor  year   in    South    Africa.  .680f 
Price  and    wages   increase   in    Alabama    dis- 

trict      464c 
Problems    of     the    German     machine    tool 

maker   892c 
Purchasing    for   Panama         307 

Questionnaires   sent    to    Eastern   roads      98d 

Rail    earnings    in    February      532c 
Railroad  earnings   are  increased      7.50d 
Railroad  earnings  nearing  I.C.C.  allowance.  .    426 
Railroad  equipment  is  in  better  condition.  .  132c 
Railroad     improvement     plans     receive     ap- 

proval     280a 
Railroad  securities  reach  new  high  prices.  .  426 
Railroad  taxes  too  heavy,  says  Holden.  .  .  .  427 
Railroads  argue  cause  before  coal  probe.  .  .  .856b 
Railroads    ask   for    liberal   policies      171 
Railroads  buying  machine  tools  and  cars.. 500b 
Railroads   good  buyers  in   Chicago   822o 
Railroads   place   orders  in    Chicago   928c 
Railroads  plan  billion  dollar  program.  ...  568b 
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What's  Wrong 
With  the  Railroad  Shops? 

Underlying  causes  of  present  railroad  shop 

troubles — What  may  be  done  to  remedy  short- 
comings of  methods,  equipment  and  personnel 

WHY  ARE  THERE  such  wide  differences  between 
the  railroad  shop  and  the  average  machine  shop 
and  so  many  of  them?  What  is  the  underlying 

cause?  As  a  rule  it  is  difficult  to  say  with  any  degree 
of  certainty  what  the  underlying  cause  of  any  condition 
is  but  in  this  particular  case  it  seems  that  a  fairly  good 
guess  can  be  made. 

In  the  first  place  railroads  as  a  whole  and  the  shops 
in  particular  suffer  from  what  might  be  called  inbreed- 

ing, the  lack  of  new  blood.  The  average  master  mechanic 
or  superintendent  of  a  shop  has  grown  up  in  that  par- 

ticular   shop    or    else    in       
this  railroad  or  at  the 

very  best  with  some  rail- 
road. The  cases  where 

one  may  find  a  superin- 
tendent who  has  come 

from  some  other  industry 
are  exceedingly  rare.  We 
realize  that  many  years 
with  one  industry  produce 
a  certain  amount  of  de- 

tailed knowledge  which  is 
of  advantage  but  at  the 
same  time  a  young  man 
starting  in  an  industry 
•and  staying  with  this  in- 

dustry until  his  hair  has 
grayed  is  no  longer  capable 
of  seeing  things  in  their 
true  perspective  unless  he 
has  been  a  wide  reader  and 
a  careful  student.  He  will 
measure  everything  on  the 
scale  of  his  industry.  He 
will  come  to  believe  that 
everything  must  be  as  it  is 
because  its   present   state 

IN  THIS  article  which  concludes  the  series 
based  on  our  investigation  of  railroad  re- 

pair shops  we  have  attempted  to  point  out 
underlying  causes  for  the  difficulties  observed 
and  to  suggest  remedies.  We  have  tried  to 
avoid  blaming  anybody  as  that  is  not  our 
function.  Here  are  the  constructive  sugges- 

tions we  have  to  offer: 

Make  it  possible  for  mechanical  executives 
to  visit  periodically  machine  shops  other  than 
railroad  shops. 

Pay  salaries  high  enough  to  stimulate  the 
shop  executives  to  greater  efforts  and  to 
attract  good  men  from  other  kinds  of  shops. 

Eliminate  the  priority  promotion  system 
for  the  men  in  the  shop  and  substitute  the 
merit  system. 

Standardize  rolling  stock,  parts  and  shop 

equipment. 
Separate  repair  and  production  work  and 

employ  production  engineers. 
Overhaul  machinery  and  tool  equipment 

and  get  rid  of  the  obsolete  and  inadequate. 

ence  does  not  come  to  a  man  who  spends  the  greater 
part  of  his  life  in  one  place,  uses  only  one  method  and 
system  and  applies  it  to  one  product  only. 

Not  only  do  the  superintendents,  master  mechanics 
and  foremen  suffer  from  this  lack  of  broadening  experi- 

ence and  make  the  shop  suffer  in  its  turn  but  the  men 
themselves  are  restricted  by  what  is  called  the  priority 
system  of  promotion.  The  priority  system  has  other 
disadvantages  besides  its  tendency  toward  inbreeding. 
It  causes  a  large  portion  of  the  shop  to  be  somewhat 
disorganized  every  time  a  man  leaves,  dies  or  is  pro- 

  .     moted  to  a  different  kind 
of  position. 

Under  the  rules,  as  soon 
as  a  job  becomes  vacant 
every  man  in  the  shop  has 
the  right  to  bid  for  it  and 
the  oldest  man  in  service 
of  those  who  bid  will  get 
it.  To  illustrate  this  let 
us  carry  the  system  to 
a  ridiculously  improbable 

but  logically  possible  ex- 
treme. Let  us  imagine 

a  shop  with  100  men  of 
which  No.  1,  the  man 
with  the  largest  number 
of  years  of  service,  has 
been  promoted  or  leaves 
the  shop  for  some  other 
reason.  The  99  remain- 

ing men  now  bid  for  his 
job  and  No.  2  gets  it.  The 
remaining  men  now  bid 
for  the  job  of  No.  2  and 
No.  3  will  get  this  job  and 
so  on.  There  will  be  99 

shifts   and   one    new   em- 

represents  his  own  devel- 
opment and   it  is   very   difficult   for   a  man   to   believe 

that  he  has  developed  in  the  wrong  direction. 
The  more  sincere  and  earnest  a  man  is  in  his  work 

the  more  strongly  he  will  believe  that  what  he  is  doing 

is  right  unless  his  experience  has  broadened  him  suffi- 
ciently to  see  that  though  his  intentions  may  be  right 

his  methods  may  be  wrong.    Such  broadness  of  expen- 

ployee.  If  these  99  men 
have  been  fairly  efficient  at  the  tasks  at  which  they 
worked  they  will  all  be  suddenly  less  efficient.  Quite  often 
it  will  be  found  that  No.  3  or  No.  4  is  not  fitted  for  his 
new  job  but  only  after  the  disturbance  has  been  settled. 
It  will  then  be  necessary  to  replace  him  causing  the 

possibility  of  96  more  changes. 
Even  a  small  fraction  of  the  disturbance  which  might 
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be  caused  in  this  extreme  case  will  be  sufficient  to  pre- 
vent continuity  of  conditions  and  will  keep  the  men 

from  becoming  highly  efficient  in  their  work.  Where 
such  rules  do  not  prevail  the  manager  or  foreman  selects 
the  man  who  in  his  opinion  is  be.st  fitted  for  the  vacant 
job  and  replaces  him  with  a  new  man  or  with  one  of 
the  older  men  particularly  fitted  for  the  position.  Tl\ire 
will  then  be  promotion  along  logical  lines  in  that  the 
best  man  for  the  job  is  selected.  At  the  same  time  it 
will  be  possible  to  get  new  men  of  ability  because  it  is 
not  necessary  to  put  them  at  the  bottom  of  the  list  as 
must  be  done  in  the  railroad  shop  when  the  priority 
rule  is  followed. 

It  may  be  said  that  the  railroad  managements  are 
not  to  blame  for  this  condition ;  that  the  rule  is  made 
for  but  not  by  them.  However,  as  we  pointed  out  be- 

fore, we  have  no  desire  to  place  the  blame  on  any  person 
or  persons;  we  merely  wish  to  point  out  bad  conditions 
as  we  see  them  regardless  of  who  is  to  blame. 

How  TO  Remedy  Inbreeding  Trouble 

The  remedy  for  the  first  item  mentioned  in  this 
article,  the  inbreeding  of  foremen  and  executives  would 
seem  to  be  obvious.  The  fact  that  the  men  have  been 
for  a  long  time  in  one  place  and  are  familiar  with  its 
conditions  causes  no  trouble.  It  is  the  fact  that  they 
have  not  been  in  any  other  place  which  makes  them  less 
efficient.  It  should,  therefore,  be  made  a  rule  that  every 
foreman  and  every  executive  shall  see  some  of  the  indus- 

try outside  of  the  railroad  shop  at  stated  intervals. 
And  it  should  be  kept  in  mind  that  what  these  men 
ought  to  see  is  not  some  other  railroad  shop  but  some 
industry  which  is  in  most  respects  different  from  the 
one  in  which  they  are  engaged. 

The  foreman  who  sees  how  a  piece  of  work  is  done 
in  some  other  railroad  shop  may  profit  by  this  experi- 

ence but  he  is  more  likely  to  try  to  find  reasons  and 
arguments  to  prove  to  himself  if  not  to  others  that 
his  own  method  is  the  better.  If  on  the  other  hand 
he  visits  shops  where  things  are  done  with  which  he  is 
not  competing  he  will  be  in  the  proper  frame  of  mind  to 
appreciate  what  he  sees  and  apply  new  principles  to  his 
own  work.  Besides,  it  will  be  a  refreshing  thing  to  him 
to  see  shops  and  operations  which  are  completely  dif- 

ferent from  the  ones  with  which  he  is  familiar. 

In  addition  an  attempt  should  be  made  to  attract  able 
men  from  other  industries  and  put  them  in  charge  of 
some  of  the  work  in  the  railroad  shops.  Here  we  come 
in  contact  with  a  new  difficulty.  The  salaries  paid  by 
railroads  to  their  shop  executives  are  as  a  rule  much 
below  those  paid  to  men  in  corresponding  positions  in 
other  industries.  Consequently,  it  is  not  possible  to 
attract  such  men  and  inbreeding  becomes  a  necessity. 
Low  salaries  are  merely  one  phase  of  a  condition  which 
has  long  been  recognized  by  everyone  familiar  with  rail- 

road shops;  namely,  that  the  railroad  managements 
grudgingly  provide  the  necessary  means  for  the  conduct 
of  their  shops.  The  fact  that  at  the  present  time  the 
railroads  themselves  are  on  starvation  diet  does  not 
explain  this  matter  because  the  condition  was  exactly 
the  same  in  former  years  when  railroads  were  wealthy 
and  prosperous.  It  would  seem  to  us  that  the  railroad 
managements  must  show  a  change  of  heart,  must  turn 
over  a  new  leaf  and  mu.st  realize  that  their  shops  are  as 
much  an  essential  part  of  the  productive  equipment  of 
a  railroad  as  locomotives,  cars  and  tracks. 

It  is  not  so  easy  to  point  out  how  the  priority  system 
may  be  abolished.     We  can  only  say  that  we  consider 

this  system  to  be  the  worst  one  which  could  be  devised 
to  get  efficient  men.  Whether  it  can  be  abolished  by  the 
railroads  themselves  or  whether  they  will  have  to  depend 
on  governmental  action  makes  no  difference.  The  first 
step  to  take  is  to  bring  out  the  facts  and  the  reason  why 
this  system  is  to  be  condemned.  It  may  be  taken  for 
granted  that  our  Government  is  not  entirely  deaf  to 
clean  cut  arguments  supported  by  a  sufficient  array  of 
facts.  The  railroads  should  collect  such  facts  and  have 
the  arguments  drawn  up  and  published  from  time  to 
time,  making  the  entire  affair  a  matter  of  education  or, 
if  one  wishes,  of  propaganda.  The  facts  should  be  true 
and  the  arguments  sincere  so  that  no  one  can  say  that 
this  propaganda  is  based  on  lies.  We  believe  that  such 
a  campaign  will  go  far  toward  producing  the  desired 
results. 
Any  factory  is  confronted  with  two  problems:  to 

make  things  economically  and  to  get  them  out  on  time. 
In  most  factories  the  getting  out  on  time  though  of 
great  importance  is  not  such  an  absolute  necessity  that 
it  does  not  permit  of  compromise.  There  is  generally 
the  possibility  of  shifting  dates  somewhat.  To  drop 
economy  for  the  sake  of  gaining  an  extra  day  would  be 
suicidal  in  most  cases.  Economy  must  be  maintained 
or  profits  will  dwindle  and  the  industry  will  break  up. 
In  the  railroad  shop  the  date  when  an  engine  or  a  car 
must  go  into  service  again  does  not  permit  of  com- 

promise. It  is  all  important  and  economy  becomes  a 
secondary  consideration. 

This  fact  seems  to  have  blinded  the  eyes  of  railroad 
shop  managers  to  the  importance  of  economy  even 
though  it  is  not  the  first  consideration,  and  as  a  result 
economical  methods  in  the  railroad  shops  are  rather  few 
and  far  between.  Perhaps  it  would  be  too  much  to 
■axpect  that  one  man  can  put  his  full  energy  to  the  tasks 
of  getting  production  out  on  a  given  date  and  doing  it 
economically  as  well.  We  recommend,  therefore,  that 
these  two  functions  be  separated  in  the  railroad  shotr 
and  that  there  b6  a  man  responsible  for  economy  of 
production  only,  with  the  understanding,  however,  that 
the  head  of  the  shop  .shall  have  the  right  to  over-ride 
such  a  man  in  case  economy  interferes  with  expedience. 
Such  cases  would  necessarily  be  rare  and  when  they  did 
occur  the  head  of  the  shop  would  be  entirely  responsible 
for  the  lack  of  economical  results. 

Need  for  Production  Engineers 

Putting  the  foregoing  in  a  few  words,  we  would  say 
that  there  should  be  a  production  engineer  in  every  rail- 

road shop,  or  at  least  on  every  system.  This  man  should 
be  one  thoroughly  versed  in  mechanical  methods  of  pro- 

duction, in  standardization  methods,  etc.  In  other 
words,  a  first-class  industrial  engineer.  To  be  perfectly 
clear,  let  us  say  at  once  that  we  have  reference  not  so 
much  to  a  man  who  can  introduce  a  system  of  control 
as  to  the  man  who  can  introduce  machining  and  han- 

dling methods  which  will  produce  the  best  and  most 
economical  results. 

It  will  probably  be  difficult  to  find  many  such  men 
among  the  forces  now  employed  by  the  railroads. 
There  has  been  so  little  opportunity  for  railroad  men  to 
develop  along  such  lines  that  it  can  hardly  be  expected 
that  they  may  be  found  at  the  present  time.  It  may, 

therefore,  be  necessary  to  seek  such  men  on  the  out- 
side, to  call  in  men  who  are  well  known  and  equipped 

to  improve  the  physical  cofiditions  of  the   shops    and 
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who  are  familiar  with  the  best  methods  now  in  use  in 
other  industries. 

Though  such  men  would  be  capable  of  introducing 
standard  methods,  standard  equipment  and  standard 
operations  yet  they  would  not  be  in  a  position  to  stand- 

ardize also  the  parts  that  go  into  locomotives  or  cars. 
Such  standardization  should  be  brought  about  by  the 
executives  of  the  railroads  themselves  and  preferably  in 
co-operation  with  those  of  other  systems. 

Standardization  of  Equipment 

In  some  respects  standardization  of  equipment  is  an 
easy  task  because  the  fir.st  thing  that  should  be  done  is 
to  cut  out  all  arbitrary  specifications  and  requirements 
unless  he  who  specifies  can  show  that  nothing  else  will 
do  except  the  thing  he  has  asked  for.  To  have  an 
infinite  variety  of  constructions  of  freight  cars  of  the 
same  capacity  and  the  same  track  gage  is  absurd.  We 
find  that  the  makers  of  freight  cars  are  constantly  con- 

fronted with  new  designs  differing  only  in  unimportant 
details  but  requiring  an  enormous  outlay  of  money  and 
time  for  the  production  of  new  tools,  patterns,  gages, 
expensive  dies,  etc. 

All  these  fancy  requirements  should  be  done  away 
with  at  once.  Then  an  attempt  should  be  made  at 
standardizing  parts  and  dimensions  of  parts,  so  that 
it  would  be  possible  to  keep  some  parts  in  stock  and  be 

assui-ed  that  other  parts,  if  properly  made,  would  fit 

them.  ^>  ' That  such  standardization  of  parts  is  entirely  possible 
and  economically  justified  is  shown  by  the  locomotive 
repair  work  now  being  done  in  the  shops  of  Henry 

Ford's  D.  T.  &  I.  R.R.  In  several  articles  soon  to  be 
published  we  shall  describe  in  detail  the  work  of  the 
Ford  engineers  in  standardizing  locomotive  cabs,  run- 
ing  boards,  pilots,  etc.  Spring  breakage  has  been 
eliminated  through  the  use  of  automotive  specification 
steel  and  greatly  increased  life  of  side  rods,  main  rods 
and  crankpins  has  resulted  from  the  use  of  vanadium 
alloy  steel  in  their  construction. 

Mechanical  achievements  which  have  been  but  rosy 
dreams  to  railroad  shop  executives  are  actual  accom- 

plishments on  the  D.  T.  &  I. 

Reconciling  Differences  Between  Purchasing 
AND  Mechanical  Departments 

The  question  as  to  how  far  the  authority  of  the  pur- 
chasing department  should  go  has  been  discussed  many 

times  and  is  always  an  important  one  in  the  conduct  of 
any  kind  of  business.  The  shop  has  certain  require- 

ments which  should  be  met  but  on  the  other  hand  it 
often  makes  demands  which  are  not  based  on  anything 
substantial.  A  careful  survey  should  be  made  of  all  the 
shop  requisitions  and  the  purchasing  agent  is  the  man 
who  is  supposed  to  do  this.  In  our  opinion  it  is  not  a 
question  as  to  whether  a  shop  requisition  should  be 
carefully  scanned  and  perhaps  curtailed  but  whether  the 
purchasing  agent  is  the  proper  party  to  do  so. 

In  well  organized  manufacturing  shops  there  is  a 
department  which  stands  between  these  two,  the  engi- 

neering department.  This  department  should  have  the 
power  to  pass  on  the  requisitions  of  the  shop  so  far  as 
new  equipment,  tools,  nature  of  material  and  various 
other  things  are  concerned  and  should  pass  the  requisi- 

tions, with  its  0.  K.,  on  to  the  purchasing  agent  who, 
in  his  turn,  should  be  charged  merely  with  the  procure- 

ment of  whatever  is  required  and  at  the  best  possible 
terms. 

In  most  railroad  shops  this  arrangement  is  wanting 
and  where  it  exists  it  will  often  be  found  that  the  pur- 

chasing agent  has  the  power  to  over-ride  the  decision 
of  the  engineering  department.  This  is  entirely  wrong 
because  the  purchasing  department  has  no  means  of 
finding  out  whether  requisitions  are  based  on  the  proper 
consideration  or  not. 

Another  thing  which  should  be  done,  and  we  are  glad 
to  say  IS  being  done  on  some  of  the  railroad  systems, 
ia  to  divorce  repairs  from  manufacture.  By  this  we 
do  not  mean  exactly  that  no  manufacturing  should  take 
place  in  the  same  shop  in  which  repairs  are  being 
handled  but  that  it  should  be  done  under  separate  super- 

vision so  that  repairs  shall  not  be  delayed  for  the  sake 
of  economizing  on  manufacture'nor  shall  the  manufac- 

ture of  standard  parts  suffer  because  there  is  a  hurry 
job  at  the  repair  end.  It  is  preferable  to  have  these 
two  departments  completely  separate  as  to  buildings, 
equipment  and  organization,  but  it  is  not  always  possible 
or  even  advisable  to  have  a  complete  plant  for  a  rather 
limited  amount  of  manufacturing.  It  may  be  gooa 
policy  in  many  cases  to  have  the  manufacturing  depart- 

ment located  in  the  same  building  used  for  the  repair 
shop  but  with  its  own  equipment  and  its  own 
organization. 

Better  Machinery  and  Tools  Essential 

Finally,  and  this  is  perhaps  the  most  important  point 
at  the  present  time,  an  attempt  should  be  made  at  once 
to  improve  the  equipment  of  machinery  and  tools.  SucFi 
a  large  portion  of  the  present  equipment  is  out  of  date, 
unfit,  battered,  ill-adjusted  and  generally  speaking  more 
or  less  useless  for  its  purpose  that  a  comprehensive 
survey  should  be  made  in  each  shop  as  to  the  condition 
and  productivity  of  the  machines  now  in  use.  Though 
it  may  not  be  possible  under  the  present  financial  con- 

dition of  the  railroads  to  throw  out  all  this  old  equip- 
ment, yet  it  is  of  prime  importance  that  the  manage- 

ment of  the  reilroad  should  know  in  what  condition  the 
shop  is  so  that  whatever  improvement  may  be  made 
now  or  in  the  near  future  shall  be  based  on  exact  knowl- 

edge of  existing  conditions. 
The  attempts  at  improving  equipment  in  former  years 

have  been  made  in  spots  only.  The  latest  and  most 
up-to-date  machine  may  be  found  standing  side  by  side 
with  another  machine,  the  equal  of  which  cannot  be 
found  anywhere  in  the  United  States  of  America  simply 
because  such  machines  have  not  been  built  for  genera- 

tions past.  It  is  this  uneven,  spotty  condition  of  the 
machine  tool  equipment  which  holds  down  the  produc- 

tion of  the  few  good  machines  that  may  be  found. 
There  should  be  an  attempt  at  making  the  tooling  pro- 

portional to  the  machines  on  which  the  tools  are  used. 
There  is  little  merit  in  spending  a  great  deal  of  money 
for  an  up-to-date  machine  unless  the  tools  used  on  it 
permit  that  machine  to  work  to  its  full  capacity.  Neither 
is  there  any  sense  in  buying  the  highest  grades  of  tools 
for  machines  which  cannot  use  them  to  more  than  a 
fraction  of  their  total  capacity.  Above  all,  instructions 
should  be  furnished  for  the  proper  maintenance  of  tools 
and  machinery.  An  ill-sharpened  tool  of  high  quality  is 
no  better  than  a  well-sharpened  too!  of  lesser  quality. 

Most  of  the  things  stated  here  must  sound  like  truisms 
and  would  be  such  for  the  average  manufacturing  plant. 
The  fact  that  the  railroad  shops  seem  to  be  so  com- 

pletely out  of  touch  with  the  progress  made  in  other 
machine  shops  makes  our  remarks  to  the  point. 
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The  Organization  and  Management 
of  a  Medium  Sized  Plant 

By  PERCY  S.  BROWN 
Works  Manager,  The  Corona  Typewriter  Co.,  Inc.,  Groton,  N.  Y. 

General  organization — Manufacturing — Tools  and  machines — 
Operation  control — Research  to  secure  standards — Planning 
control  of  materials — Records  used  for  comparison  and  costs 

THE  CORONA  Typewriter  Co.  manufactures  only 
a  portable  typewriter,  the  case  in  which  it  is 
carried,  and  a  few  accessories  such  as  folding 

stands  and  label  holders.  Since  only  one  model  is  manu- 
factured this  paper  deals  with  a  specific  type  of  manu- 

facture: the  continuous  producing  of  Coronas  and  their 
cases.  Our  system  of  organization  and  methods  of 
manufacturing  control  would  in  all  probability  be  only 
slightly  applicable  in  plants  where  there  is  a  great 
variety  of  products  manufactured. 

We  divide  our  manufacturing  into  two  parts.  First, 

we  manufacture  parts  to  finished  parts  stock,  and  sec- 
ond, we  assemble  machines  from  this  stock.  Our  parts 

manufacturing  departments  are  composed  of  machine 
departments,  finishing  departments,  and  a  bench 
assembly  department  where  parts  are  adjusted  before 

Abstract   of   paper   presented   before   the   Taylor   Society,    New 
York,  Nov.    23,   1922. 

being  stocked,  and  other  operations  are  performed 
which  cannot  be  readily  assigned  to  other  departments. 
In  addition  we  classify  under  parts  manufacturing  all 
inspection  work  performed  on  parts,  as  well  as  the  tool 
room  and  wood  shop. 

Owing  to  the  nature  of  our  manufacturing  problem 
we  have  been  able  to  so  route  the  flow  of  parts  that 
it  is  with  few  exceptions  continuous  from  the  first  to 
the  fourth  floor  of  our  Groton  plant,  from  there  to  our 
Cortland  plant  and  back  to  the  fourth  floor  of  the  Groton 

plant. The  entire  organization  from  president  down  has 

been  highly  functionalized  and  the  result  has  been  in- 
creased Individual  and  group  efficiency.  In  this  con- 

nection the  following  explanation  of  the  functionalizing 
of  factory  departments  may  prove  of  interest.  The 
organization  chart.  Fig.  1,  corresponds  with  this  outline: 

The  factory  has  to  be  properly  heated,  equipped  with  line 

FIG.  1— MANUFACTURING  ORGANIZATION  CHART 
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shafts  and  pulleys,  motors,  power,  etc.  It  must  be  properly 

inspected,  watchmen  provided,  millwrights  and  electricians 

must  be  available,  cleanliness  maintained  and  adequate  safe- 
guards provided  against  accident  to  employees.  The 

responsibility  for  this  work  is  placed  on  the  works  engineer. 
We  must  next  provide  the  machinery  and  tools  to  perform 

manufacturing  operations.  These  details  are  under  the 

supervision  of  the  production  equipment  engineer. 
The  material  must  be  available  in  order  to  manufacture 

parts.     It  is  secured  by  the  purchasing  department. 

We  must  provide  the  men  and  women  to  operate  the  ma- 
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ing,  dispatching  and  time  keeping  on  all  operations.  These 
are  major  functions  of  the  planning  engineer  and  his  divi- 

sion heads. 
Next  we  must  provide  skilled  supervisors  for  each  de- 

partment and  such  supervisors  must  not  only  be  thoroughly 
familiar  with  all  manufacturing  operations  under  their  con- 

trol but  must  also  be  competent  instructors  on  all  opera- 
tions and  close  observers  of  quality.  Each  supervisor  re- 
ports directly  to  the  works  manager,  although  his  functions 

are  dictated  largely  by  the  planning  department. 
Although  we  place  primary  responsibility  for  quality  with 

the  supervisor  and  secondary  responsibility  on  the  operator, 
we  provide  for  both  walking  and  detail  inspection  of  parts 
as  well  as  inspection  of  raw  materials.  We  therefore  have 
a  head  parts  inspector. 

Because  of  the  great  difference  between  parts  inspection 
and  assemblies  inspection  we  have  found  jt  advisable  to  have 
a  head  assemblies  inspector  who  is  responsible  for  all  as- 

sembling operations  and  the  quality  of  the  finished  product 
He  also  handles  the  inspection  of  such  merchandise  as  we 
handle,  as  for  example,  special  luggage  of  all  kinds  made 
for  the  Corona. 

The  works  manager  has  as  his  consultants  on  factory 
matters  two  groups.  The  first  is  known  as  the  factory 
advisory  committee  which  consists  of  all  heads  of 

departments  described  above,  except  supervisor.s,  to- 
gether with  the  head  of  the  service  department,  and 

the  head  of  the  experimental  and  designing  depart- 
ment, both  of  which  are  under  the  general  manager 

and  only  indirectly  connected  with  the  factory  organ- 
ization. The  head  of  the  methods  division  of  the  plan- 

ning department  is  also  a  member  of  the  committee. 
The  committee  considers  and  passes  on  all  major  factory 
problems  and  meets  bimonthly  and  at  any  time  on  call 
of  the  works  manager.  At  times  there  will  be  one 
meeting  every  two  weeks  and  at  other  times  there  may 
be  three  or  four. 

The  other  advisory  body  is  composed  of  all  super- 
visors and  all   members   of  the  factory   advisory  com- 
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chines.    This  is  a  function  of  the  employment  department. 
Now  being  ready  for  production  we  must  utilize  a  plan- 

ning and   control   division,  which   studies   operators,   sets 
.   rates,   determines    methods    of    manufacturing,    establishes 
^  adequate  control  of  stores,  and  a  system  of  scheduling,  rout- 

mittee.  These  conferences  are  bimonthly  and  are  open 

forums  for  the  discussion  of  any  topics  of  general  in- 
terest. They  also  enable  the  management  to  present 

information  on  sales,  costs,  items  of  expense,  publicity 
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methods  and  other  matters  which  ordinarily  are  not 
brought  to  the  attention  of  foremen,  but  which  are  of 
vital  interest  to  them  and  tend  to  stimulate  enthusiasm 

and  inspire  confidence.  Our  supervisors'  conferences  are 
addressed  periodically  by  the  president,  general  man- 

ager, sales  manager  and  other  officials  of  the  company 
and,  like  the  conferences  which  are  purely  for  considera- 

tion of  factory  problems,  they  are  always  open  forums 
for  general  discussion  after  the  informal  talk. 

In  many  industries  the  organization  is  built  around 
certain  manufacturing  units  where  a  specific  product 
may  be  manufactured  completely.  In  such  industries 
it  is  not  uncommon  to  find  numerous  manufacturing 
units    which    are    practically    complete    in    themselves 
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although  possibly  in  the  same  building,  and  where  there 
may  be  two  or  three  machine  shops,  a  number  of  plating 
or  japanning  rooms,  etc.  In  our  factory  we  have 
attempted  to  thoroughly  departmentalize  all  processes 
so  that  all  similar  operations  shall  be  performed  in  the 
same  department.  For  example,  we  concentrate  all 
milling  operations  in  the  milling  department  and  all 
punch  press  operations  in  the  punch  press  department. 

INSTRUCTION  CARD  FOR  METHOD  OF  OPERATION 

.1      8  -  »  ■ _i,a!.- _aj- 
_2_ Umj^COHHfR  QROnvFS. 
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?,     RUN  TABLE  BACK  WITH  .LEFT  HAND. 

6,  LOOSEN  LOCK  NUT  WITH  SOCKET  WREHCH   IN  RIGHT  HAND. 

7,  Remove  pieces  with  both  hands  and  place  ih  pah  OFKEROSdie  ON  table 

8,  CLEAN  FIXTURE  THnRmiCH  Y  WITH  AIR, 

Rest  allowance  9  5t 
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FIG,   6— INSTRUCTION  CARD  FOR  OPERATORS,   FRONT 

There  are  only  a  few  instances  where  this  plan  is  not 
strictly  followed. 

There  are  671  parts  on  the  typewriter,  139  on  the 
case,  110  on  the  folding  stand,  a  total  of  920  parts. 
There  are  355  different  parts  on  the  typewriter,  61  on 
the  case  and  37  on  the  stand,  a  total  of  453  different 
parts.  There  are  1,999  manufacturing  operations  on 
the  typewriter,  210  on  the  case,  and  205  on  the  stand, 
a  total  of  2,414  operations,  exclusive  of  inspection.  To 
these  must  be  added  38  subassembly  operations  and 
15  assembly  operations,  a  total  of  53  assembly  opera- 

tions, and  a  grand  total  of  2,467  operations  of  all  kinds, 
exclusive  of  inspection.     If  inspections  are  added,  the 
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FIG,   7— INSTRUCTION  CARD  FOR  OPERATORS,  BACK 

information  gathered  the  data  are  written  up  on  oper- 
ation routine  cards,  Fig.  2,  which  contain  the  routine 

of  all  parts  and  give  the  various  operations  performed 
on  the  parts,  including  all  inspection  necessary. 

In  so  far  as  possible  all  production  tools  are  manu- 
factured in  our  own  plant.  Machinery  on  the  other 

hand  is  never  specially  made  if  we  can  secure  results 
with  a  standard  product.  We  would  prefer  to  buy  a 
standard  machine  and  adapt  it  to  special  needs  rather 
than  to  make  it  or  have  it  made  specially  to  our  design. 
With  machines  we  endeavor  to  hold  to  close  standard- 

ization so  that  we  may  have  as  many  machines  of  like 
design  and  capacity  as  possible,  but  with  tools  we 
endeavor  to  highly  specialize  in  order  to  secure  max- 

imum production  of  the  highest  quality  at  the  lowest 
cost.  Machines  are  grouped  so  that  routing  is  facil- 

itated through  our  being  able  to  route  work  to  any 
machine  in  a  group. 

Whenever  a  new  part  or  design  is  released  by  the 
experimental  department  a  sample  part  and  blueprint 
of  the  part  are  issued  by  them,  giving  tolerances  and 
size,  and  grade  of  stock  to  be  used.     These  are  sent 
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total  number  of  operations  performed   amount  to   ap- 
proximately 4,600. 

All  mechanical  methods  are  carefully  studied  by  the 
methods  division  of  the  planning  department  before 
manufacturing  routines  are  written  and  these  studies 
are  supposed  to  be  sufficiently  exhaustive  so  that  few 
changes,  if  any,  will  have  to  be  made  once  they  have 
been  established  as  standard  practice.     Based  on  the 

to  the  production  equipment  engineering  department 
so  that  the  necessary  tools  for  manufacturing  may  be 
designed.  After  the  tools  are  designed,  the  prints  are 
issued  to  the  toolroom  and  the  tools  are  built.  Upon 
completion  and  inspection  of  each  tool,  sample  parts 
are  submitted  to  the  experimental  and  designing  depart- 

ment for  approval,  and  ̂ hen  they  are  approved  the 
tool  is  turned  over  to  the  methods  division  of  the  plan- 
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ning  department  which  sets  up  and  operates  the  tool 
and  issues  the  proper  routine  instruction  card  covering 
its  use.  The  sample  parts  made  by  the  tool  must  be 
approved  by  the  parts  inspection  department  before  the 
tool  may  be  placed  in  the  toolcrib  for  production. 

All  tools  and  gages  are  numbered,  and  stored  in  the 
toolcrib  by  operations  so  that  in  ordering  out  tools  it 
it  necessary  only  to  specify  those  needed  for  a  certain 

facture  from  raw  material,  parts  which  we  purchase 
ready  for  immediate  use,  and  purchased  parts  on  which 
we  have  to  perform  some  manufacturing  operations. 
Our  routine  cards  show  exactly  what  classification  the 
parts  belong  in  and  what  manufacturing  operations,, 
if  any,  are  performed. 

Parts  which  we  buy  and  on  which  no  operations  are 
performed  are  ordered  from  a  balance  of  stores  ledger, 
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operation  and  part  number.  Upon  the  completion  of  an 
operation  all  tools,  together  with  from  15  to  25  of  the 
last  parts  made  by  each  tool  and  a  tool  service  Slip  giving 
the  number,  of  parts  made  and  commenting  on  the  con- 

dition of  the  tool,  are  sent  to  the  tool  inspection  section. 
A  careful  inspection  is  made  and  if  any  defects  are 
found  the  tool  is  immediately  sent  to  the  toolroom  to 
be  conditioned.  Upon  completion  of  the  conditioning 
of  the  tool  it  is  returned  to  the  tool  inspection  section, 
is  again  inspected  and  if  found  0.  K.  is  placed  in  its 
proper  location  in  the  toolcrib  with  the  last  parts  made. 

Our  machine  is  made  up  of  parts  which  we  manu- 

Fig.  3,  the  same  as  raw  material  and  are  sent  directly 
into  finished  parts  stock.  Parts  which  we  purchase 
and  on  which  we  do  perform  manufacturing  operations 
are  treated  as  raw  material  and  are  carried  on  the 
balance  of  stores  ledger.  All  parts,  no  matter  what 
their  classification,  are  carried  in  a  parts  control  ledger. 
Fig.  4,  with  a  sheet  assigned  to  each  part  number. 

All  operations  for  each  part  with  information  as  to 
the  department  in  which  each  process  is  performed, 
are  contained  in  a  routine  card  made  up  by  the  methods 
division.  The  routine  of  handling  work  in  planning 
centers  is  given  in  a  planning  center  clerk  instruction 
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sheet  which  shows  the  standard  time  keeping  methods 
that  have  been  found  best  in  facilitating  the  work  of 

costing  and  pay  roll  keeping,  and  the  methods  of  prop- 
erly handling,  counting,  and  moving  the  work  through 

the  various  manufacturing  operations.  Major  planning 
is  handled  by  the  control  board  section  of  the  route 
division  of  the  planning  department.  This  section  posts 
on  its  control  board  the  various  manufacturing  orders 
with  lot  sizes,  time  for  completing  the  work  and  group 
of  machines  on  which  the  work  is  to  be  performed. 
Instruction  cards  are  issued  to  the  operators  for  all 
operations. 

Materials 

Under  the  classification  "Materials"  we  have  two 
important  records,  part  list  and  material  specifications. 

The  part  list,  as  its  name  implies,  gives  the  part  num- 
ber and  name  of  all  parts  and  subassemblies.  The 

material  specifications  are  cards  made  out  in  the  record 
section  of  the  methods  division  from  information 

received  from  the  experimental  and  designing  depart- 
ment and  from  the  production  equipment  engineering 

department,  the  former"  furnishing  data  as  to  size, 
kind  and  grade  of  material,  and  the  latter  the  number 
of  pounds  required  to  make  one  thousand  parts,  the 
nature  of  the  material  (whether  strip,  coil,  rod,  etc.), 
and  the  lengths  that  shall  be  bought  for  strip,  rod  or 
bar  stock.  These  specifications  are  used  by  the  methods 
division  and  stores  division  of  the  planning  department 
and  by  the  purchasing  department. 

In  a  record  known  as  "Machine  Burden  Record,"  we 
list  all  production  machinery  by  department  and  by 
machine  number,  grouping  machines  in  classes  accord- 

ing to  the  work  which  they  perform.  Each  group  of 
machines  is  given  a  code  number  by  the  production 
equipment  engineering  department  and  this  code  num- 

ber readily  identifies  each  machine  by  department  and 
classification.  The  record  also  gives  the  average  time  re- 

quired for  performing  each  manufacturing  operation  on 
one  hundred  parts  and  this  figure  is  corrected  quarterly, 
using  the  efficiency  record  for  the  last  quarter.  Where 
methods  are  changed  the  record  is  immediately  changed 
without  vi^aiting  for  the  quarterly  period. 

The  record  is  kept  up-to-date  by  the  record  section 
of  the  methods  division,  although  used  primarily  by  the 
control  board  section  in  planning  its  work  on  the  control 
board.  The  information  is  essential  to  the  control  board 
section,  both  because  it  gives  operation  time  and  because 
it  enables  the  allocation  of  work  to  machine  groups  and 
thus  equalization  of  the  production  demand  on  all 
machines  in  the  group. 

Time  Study,  Instruction  Cards  and 
Performance  Records 

Before  any  work  can  be  done  by  the  instruction  card 
section  of^  the  methods  division  a  routine  instruction 
card  must  be  made  out  for  the  part  that  is  to  be  studied 
and  standardized.  This  is  done  from  information 
received  from  the  experimental  and  designing  depart- 

ment and  the  production  equipment  engineering  depart- 
ment. The  card  has  been  described  elsewhere.  The 

methods  section  then  furnishes  the  instruction  card  sec- 
tion with  all  of  the  necessary  data  as  to  the  proper 

methods  of  manufacture  to  be  followed,  and  with  this 
information  available  the  time  study  observation  is 
made.  For  this  purpose  a  time  study  observation  sheet 
shown  in  Fig.  5,  is  used.  After  the  time  study  man 
has  determined  on  the  rate  which  he  feels  is  satisfactory 

and  up  to  standard,  he  present?  his  conclusion  and  sup- 
porting data  on  a  proposal  sheet.  This  sheet  gives  all 

of  the  information  necessary  to  enable  the  head  of  the 
planning  department  and  the  works  manager  to  pass  on 
the  proposed  rate,  and  upon  their  approval  the  instruc- 

tion card.  Figs.  6  and  7,  showing  the  method  of  oper- 
ation, is  issued.  The  standard  having  been  set  and 

the  operator  having  been  instructed  to  perform  the  work 
according  to  the  instruction  card  and  the  piece  rate 
being  established  by  the  issuing  of  the  card  with  the 
work,  the  operator  is  run  in  on  an  operation  cost  ticket 
and  completes  the  lot  assigned  to  him.  Upon  completion 
of  the  work  the  operation  cost  ticket  accompanies  the 
work  to  the  planning  center,  the  time  is  recorded,  in.spec- 
tion  made  and  rejections  recorded  and  the  planning 
center  clerk  posts  the  accomplishment  on  the  record, 

shown  in  Fig.  8,  of  the  employee's  efficiency  on  work 
completed.  This  record  is  made  out  in  duplicate,  one 
copy  being  sent  to  the  department  supervisor  to  be 
posted  in  the  department  if  desired,  and  the  other  i.s 
sent  to  the  record  section  of  the  methods  division. 

From  the  record  of  employee's  efficiency,  the  record  sec- 
tion posts  operation  efficiency,  and  operator's  efficiency 

records.  Figs.  9  and  10,  which  are  always  available  for 
the  purpose  of  comparing  earnings  of  individuals,  rela- 

tive efficiency  of  operators  on  the  same  operation,  and 
other  information  of  similar  nature.  Probably  the 
greatest  value  of  the  two  records  is  in  furnishing  infor- 

mation to  the  methods  division  as  to  the  relation  of 
accomplishment  to  theoretical  standards. 

Special  Compensation 

It  sometimes  happens  that  piece  work  operations  have 
to  be  run  day  work  because,  although  the  operation 

ticket  is  stamped  "Piece  Work,"  the  supervisor  finds 
that  he  cannot,  in  fairness  to  the  operator,  run  on  piece 
work.  This  may  be  occasioned  by  the  fact  that  an 
operator  is  a  learner;  that  the  wrong  class  of  labor  is 

emploj'ed,  as  for  example,  a  man  on  a  woman's  job; 
that  piece  work  has  been  temporarily  suspended  because 
of  changes  in  previous  operations  or  part  design ;  or 
some  other  cause  of  a  like  nature.  In  such  cases,  change 
to  day  work  is  made  on  approval  of  the  works  manager. 
Occasionally  in  order  to  secure  balance  of  production,  we 
are  obliged  to  transfer  a  man  from  one  operation  or 
job  to  another.  In  such  cases,  where  there  is  sufficient 
work  ahead  of  the  man  on  his  regular  job  and  he  is 
transferred  because  of  his  special  knowledge  of  another 
job,  but  may  not  be  a  high  efficiency  man  on  that  job 
because  of  lack  of  recent  practice,  we  provide  a  special 
method  of  compensation  so  that  he  will  not  be  penalized 
for  his  greater  value  to  the  company.  It  may  also 

happen  that  changes  in  design  cause  the  temporary  sus- 
pension of  piece  rates  through  no  fault  of  the  operator 

and  we  feel  that  he  or  she  should  be  compensated  fairly 

during  the  time  that  the  job  is  under  time  study  obser- 
vation for  change.  In  all  of  these  cases  the  supervisor 

requests  a  special  hourly  rate  for  the  operator  and,  if 
granted  by  the  works  manager,  a  special  hourly  rate 
card  is  made  out  on  which  a  rate  is  given  based  on  the 

last  four  weeks'  average  piece  work  earnings  of  the 
operator.  This  card  is  in  two  parts,  is  sent  to  the  works 
manager  for  approval,  then  the  upper  part  is  sent  to 
the  cost  department  and  the  lower  part  to  the  depart- 

ment supervisor  who  turns  it  over  to  the  planning 
center  clerk.  It  then  becomes  the  duty  of  the  planning 

center  clerk  to  see  that  all- time  tickets  of  the  operator, 
for  the  work  and  during  the  time  authorized  on  th? 
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special  hourly  rate  card,  are  stamped  "Special  Hourly 
Rate  No   ,"  giving  the  number  of  the  card. 

The  company  has  an  established  policy  that  no  piece 
rates  may  be  changed  unless  they  are  set  too  low,  in 
which  case  they  will  be  adjusted  upward  to  what  is  con- 

sidered standai'd,  or  in  cases  where  radical  changes 
have  been  made  in  the  method  of  performing  an  oper- 

ation and  the  operations  are  directly  affected  or  where 

previous  operations  have  been  changed  or  parts  re- 
designed. This  is  a  precaution  against  the  lowering  of 

rates  because  they  may  have  been  loosely  set.  In  order 
that  operators  may  be  fully  cognizant  of  this  rule  we 
have  placed  on  every  instruction  card  holder  a  slip  stat- 

ing our  piece  work  policy. 
(To  be  concluded  next  week) 

Commerce  Department  Swamped  with 

Foreign  Trade  Inquiries 

Remarkable,  nation-wide  interest  in  foreign  markets, 
reflected  by  a  400  per  cent  increase  in  inquiries  directed 
to  the  Department  of  Commerce  by  American  business 
establishments  of  all  kinds,  during  1922  over  1921,  is 
disclosed  in  the  annual  report  of  Director  Julius  Klein 
of  the  Bureau  of  Foreign  and  Domestic  Commerce, 
made  public  today. 

The  report,  covering  the  fiscal  year  ended  June  30, 
1922,  indicates  that  nearly  600,000  letters,  each  one 
dealing  with  a  specific  foreign  trade  problem,  and  thou- 

sands of  routine  inquiries,  were  received  and  answered 
by  the  Bureau  during  the  period  mentioned.  The  num- 

ber per  day  increased  from  1,000  in  July,  1921,  to 
nearly  3,000  at  the  close  of  the  year  on  June  30,  1922. 
More  than  50,000  manufacturers  and  merchants 

called  in  person  during  the  year  at  the  Bureau's  branch 
offices  in  the  leading  cities  to  discuss  export  matters. 
Over  350,000  confidential  circulars  (each  on  a  given 
trade  prospect),  and  nearly  1,000,000  lists  of  prospec- 

tive foreign  buyers  were  prepared  for  the  use  of  busi- 
ness men. 

The  largest  Italian  contract  awarded  in  years 
amounting  to  $13,000,000,  was  secured  for  an  American 

firm  through  the  help  of  the  Bureau's  office  in  Rome.  The 
rights  of  American  shippers  of  goods  valued  at  $68,- 
000,000  to  $80,000,000,  caught  in  the  port  congestion 
in  Cuba,  were  successfully  safeguarded  through  the  aid 

of  the  Bureau's  Havana  representative.  The  Vienna 
office  enabled  an  American  concern  to  obtain  an  order 
for  $1,500,000,  and  the  Madrid  office  saved  for  American 
exporters  contracts  in  Spain  covering  100,000  tons  of 
wheat.    All  were  worth-while  contracts. 

Reports  Available  to  Many 
Readers  Regularly 

Through  an  effective  arrangement  with  several  hun- 
dred newspapers  and  trade  journals  reports  of  the 

Bureau  are  now  made  immediately  available  to  between 
5,000,000  and  10,000,000  readers  regularly,  compared 
with  a  few  thousand  the  previous  years.  As  a  result  of 

a  new  system  of  press  releases,  one  of  the  Bureau's 
most  important  services  involving  specific  market  open- 

ings in  all  parts  of  the  world  has  been  made  simulta- 
neously available  in  every  section  of  the  United  States, 

for  the  first  time  in  the  history  of  American  official 
trade  promotion. 

Describing  the  fiscal  year  1921-22  as  "one  of  the  most 
crucial  periods   in  the  history  of  the  nation's  foreign 

trade"  Director  Klein  point.-*  to  the  complete  reorgani- 
zation of  his  Bureau  under  Secretary  Hoover's  direc- 

tion as  the  prime  factor  enabling  it  to  help  American 

export  interests  withstand  the  "inroads  of  recovering 
European  competition  in  the  world's  markets." 

Following  out  the  policy  of  "better  service  with  leas 
meddling,"  Director  Klein  says  that  the  Bureau  of  For- 

eign and  Domestic  Commerce  now  serves  business  on 
a  commodity  basis,  through  seventeen  new  divisions 

which  specialize  on  America's  great  export  products  of 
the  factories  and  farms.  These  divisions  are  headed  by 
sales  experts  selected  by  the  trades  themselves  and 
guided  in  their  work  by  about  70  committees  composed 
of  business  men  representing  over  150,000  manufactur- 

ers and  merchants  in  the  leading  export  industries  of 
the  country.  This  arrangement  insures  a  maximum 
service  to  each  industry  at  a  minimum  outlay  of  time, 
labor  and  money. 

In  addition  to  the  commodity  divisions,  the  reorgani- 
zation program  included  the  creation  of  a.  Division  of 

Commercial  Laws  and  a  Transportation  Division  so 
that  business  men  could  be  supplied  with  expert  and 
technical  advice  in  those  complicated  fields  of  export 
effort.  In  addition,  the  Bureau's  regional  divisions 
were  enlarged  and  expanded  generally  as  were  its  other services. 

In  concluding  his  report,  Dr.  Klein  states  that  if  the 
Bureau  is  to  carry  on  and  enlarge  its  work  in  the  man- 

ner dictated  by  the  economic  situation  of  the  country, 
its  activities  should  be  extended  to  cover  the  study  and 
promotion  of  domestic  commerce.  Its  foreign  service 
should  be  strengthened  by  the  establishment  of  offices 
in  new  markets.  Experts  in  commodities  not  yet  spe- 

cifically provided  for,  such  as  tobacco,  grain,  and  many 
manufactured  specialties,  should  be  added  to  its  present 
staff  to  meet  the  increasing  demands  of  the  trades. 
The  salaries  of  many  statutory  positions  should  be  con- 

siderably increased,  otherwise  the  Bureau  will  continue 
to  lose  some  of  its  more  valuable  help. 

The  Psychology  of  Noise 
By  Charles  W.  Lee 

I  once  worked,  or  at  least  was  employed,  in  a  drafting 
room  which  was  partitioned  off  from  the  main  shop  in 
such  a  way  that  about  a  foot  of  the  shafting  projected 
through  the  partition. 

Whenever  the  shop  was  idle  from  a  temporary  shut- 
down there  wasn't  much  work  done  in  that  drafting room  until  work  was  resumed  in  the  shop.  Or  if  the 

shop  was  shut  down  for  a  day  or  more,  but  the  drafting 
room  supposed  to  be  working,  one  by  one  the  draftsmen 
(including  me)  would  pull  the  covers  down  over  the 
drawings  and  "silently  steal  away."  This  caused  "the 
old  man"  to  remark  that  the  shaft  furnished  power  for 
the  drafting  room  as  well  as  for  the  shop. 

One  of  the  "funny  papers"  once  told  of  a  New  Yorker 
who  went  away  up  into  the  country  for  quietness  and 

rest.  He  got  the  quietness  all  right  but  didn't  get  the 
rest  because  he  couldn't  sleep,  until  he  conceived  the 
idea  of  hiring  a  man  to  cart  railroad  iron  back  and  forth 
in  front  of  the  house.    Then  he  slept  very  well. 

And  this,  as  I  see  it,  shows  why  we  couldn't  work 
when  the  shaft  did  not  turn.  The  unusual  in  the  shop 
quietness  Avas  so  distracting  that  we  could  not  think 
straight.  As  thought  is  necessary  to  proper  drafting, 
the  shaft  really  did  furnish  the  power  for  the  drafting 
room,  and  the  old  man  was  right,  as  he  often  was. 
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Five  Interesting  Grinding  Operations 
Including  surface,  cylindrical  and  internal  grinding  on  a  variety 
of  work,  with  five  entirely  different  types  of  grinding  machines 

^^^^^^Mi 

Fisr.  1 — Turbine  bridges  6  x  6  x  8  In.  3S  per  cent  nickel  steel. 
Norton  grinding  machine,  16  x  15  in.  x  12  ft.  Trolley  wire  for 
magnetic  cliuck  under  table.  Table  speed  71  ft.  ■j>er  minute.  Wheel 
36-24  i,  6  in.  wide. — General  Klectrio  Co.,  Schenectady,  J(.  Y. 

Fig.  2 — Aluminum  airplane  motor  eylinder-oover  5J  x 
31  in.  Kemove  tV  in.  Gardner  No.  8  grinding  machine. 
40  in.  disk  K-ITE.  24  grit.  40  pieces  in  !»S  hours. — Wright 
Aeronautical   Co.,   I'aterson,   N.  i. 

Fig.  3 — Piston  rings  4i  in.  diam.  50  rings  on  mandrel.  RemOTe 
0.030  in.  in  four  operations — average  0.007  In.  per  grind,  Carlwrun- 
dum  wheel  14  x  li  in.  Grit  303.  Grade  M.  Bond  B-3.  Speed  2,200 
r.p.m.  2,700  rings  In  9  hours.— United  States  Piston  Ring  Co., 
Irvington,    N.   J. 

Fig.  4 — Liberty  engine  .  onnccfing  rods.  Pratt  &  Whitney  snr- 
face  grinding  machine.  Norton  ring  wheel,  14  x  4  in.  No.  38-30  J. 
Fixture  holds  8  rods.  Wheel  speed  5,000  ft.  One  o,ierator  on  two 
machines  ground  300  rods,  both  sides,  in  9  hours. — Lincoln  Motor  Co. 

Fig. 

-Liberty  engine  connecting  rods.  Heald  internal 
grinding  machine.  Norton  wlieel  2J  x  3  in.  Grain  38-60. 
Grade  K.  Ground  Wet.  Cutting  speed  4.000  ft.  per  minut«. 
90  rods  in  9  hours.    One  operator. — Lincoln  Motor  Co. 
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Management  of  the  Machine  Jobbing  Shop 
By  H.  L.  wheeler 

Distinction  between  manufacturing  and  jobbing — Systems, 
operations  and  methods — How  orders  are  received  and 
handled — What  the  jobbing  shop  management  should  avoid 

JOBBING  SHOPS
,  like 

manufacturing  enter- 
prises, vary  widely  in 

size  as  well  as  in  the 
nature  of  product  turned 
out,  but  the  problems  of 
the  management  are  quite 
different.  The  art  of  cut- 

ting metals  is  equally 
known  to  each,  many  of 
the  same  machines  and  tools  are  used,  much  of  the 
equipment  is  common  to  both  and  the  same  materials 

are  as  familiar  to  one  as  to  the  ocher,  but  in  so  far  as 
the  application  of  system.s  and  methods  is  concerned 

there  can  be  but  little  or  no  comparison. 

Generally  speaking,  the  production  activities  of  a 
manufacturing  plant  may  be  anticipated.  The  market 
for  its  product  is  in  some  degree  known  and  the  volume 
of  production  may,  therefore,  be  calculated  within 
reasonably  close  limits.  In  dull  times  it  may  continue 
to  run  in  expectation  of  a  revival  of  trade  and  thus  be 
enabled  to  avoid  a  complete  shut-down  and  consequent 
disintegration  of  its  organization.  Owing  to  the  spe- 

cialization of  its  operations  it  is  comparatively  easy  to 
recruit  a  production  force  at  any  time  and  to  train 
new  hands  as  necessary. 

The  best  and  most  up-to-date  equipment  is  none  too 
good  for  the  manufacturing  plant.  Material  may  be 
purchased  in  quantities  based  upon  a  prearranged  pro- 

duction schedule  and  regulated  to  some  extent  by  the 
demand  for  the  product.  Therefore,  such  an  establish- 

ment may  run  more  nearly  like  a  machine  for  the  reason 
that  its  operations  and  its  men  can  be  timed  to  any 
practical  rate  of  speed  desired.  Every  operation  can 
be  reduced  to  such  simple  forms  that  the  average  man 
on  the  street  may  be  turned  into  a  good  automaton  in 
a  few  hours.  Even  the  management  may  often  be 
automatic  in  thought,  word  or  action  as  it  executes  its 
various  functions  of  the  system. 

Conditions  Differ  Widely 

The  jobbing  shop  may  be  anything  from  a  hole  in 
the  wall  with  but  two  or  three  men,  to  a  large  and 

pretentious  establishment  employing  two  or  three  hun- 
dred. The  class  of  work  turned  out  may  run  all  the 

way  from  mending  a  baby  carriage  to  the  rebuilding  of 
a  triple-expansion  engine.  Each  and  every  job  is  djf- 
ferent  and  seldom  is  the  same  job  repeated  or  produced 
in  quantities.  Many  jobs  call  for  makeshift  devices  and 
methods  that  sometimes  appear  to  be  a  waste  of  time 
and  money.  A  large  part  of  the  work  of  the  average 
jobbing  shop  is  emergency  repair  work  and  it  would 
be  the  height  of  folly,  even  if  the  time  could  be  spared, 
to  purchase  a  new  and  expensive  tool  to  do  some  special 
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JOBBING  SHOP  ORGANIZATION  CHART 

job  that  might  never 
recur,  and  it  is  for  that 
reason  that  makeshifts 
must  be  resorted  to  upon 
occasion.  There  are  few 
details  that  can  be  antic- 

ipated from  day  to  day. 
The  management  and  men 

are  called  upon  to  per- 
form every  conceivable 

kind  of  a  job,  in  all  kinds  of  weather,  day  or  night,  de- 
pending upon  the  size  of  the  shop  and  the  particular 

kind  of  business  catered  to.  The  whole  organization 
must,  therefore,  be  prepared  at  all  times  to  make 
quick  decisions  and  act  without  hesitation  or  much 
forethought.  It  must  also  be  borne  in  mind  that  these 
decisions  must  be  right  and  the  work  right  or  the  busi- 

ness will  suffer.  There  is  no  time  to  wait  upon  systems 
or  ceremony,  especially  in  shops  where  emergency  repair 
work  is  handled. 

Systems,  such  as  those  in  daily  use  in  the  large  manu- 
facturing plants,  would  be  hopelessly  tangled  up  in  half 

an  hour  and  all  the  efficiency  engineers  and  cost 
accountants  in  this  and  the  other  world  could  not 
straighten  them  out  again.  The  superintendents  and 
foremen  must  carry  most  of  their  system  right  under 
their  hats.  The  big  boss  or  owner  usually  can  tell 
by  a  glance  at  the  bank  balance  which  way  the  wind 
blows  and  there  is  little  or  no  need  for  hairsplitting 
cost  systems  or  efficiency  engineers,  as  they  would 
almost  invariably  double  or  triple  the  office  force  and 
introduce  a  great  deal  of  red  tape  that  is  more  of 
a  hindrance  than  a  help  to  the  shop  or  its  customers. 

Overhead  Must  Be  Kept  Down 

The  secret  of  success  in  the  jobbing  business  is  to 
keep  the  overhead  down  to  a  minimum.  The  office 
force  should  be  picked  with  great  care  and  trained  to  do 
double  duty  when  necessary.  Small  shops  employing  up 
to  twenty-five  men  do  not  require  much  system  or  a 
large  office  force.  Usually  one  bookkeeper  and  a 
stenographer  can  handle  all  office  details  and  any 
clerical  work  to  be  done  for  the  shop  foreman.  Shops 
employing  from  fifty  to  one  hundred  men  can  be  run 
successfully  with  but  three  people  in  the  office,  includ- 

ing the  manager.  Needless  to  remark  that  all  should 
have  extraordinary  ability  and  that  the  manager  will 
have  to  be  all  over  the  place  and  on  his  mettle  every 
minute,  as  every  task,  no  matter  how  trivial,  in  a  shop 
of  this  size  calls  for  initiative  and  resourcefulness. 
A  good  combination  for  such  an  office  force  would  be 
a  draftsman,  a  stenographer  and  a  bookkeeper,  in  addi- 

tion to  the  manager.  The  manager  should  be  a  me- 
chanical  engineer  and  preferably   one   who   has  been 
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through  the  shop.  There  should  be  a  superintendent 
and  a  foreman  for  each  department. 

For  illustration  it  may  be  assumed  that  a  shop  em- 
ploying one  hundred  men,  including  machine  shop, 

forge  shop,  pattern  shop  and  foundry,  will  do  a 
business  amounting  to  three  hundred  thousand  dollars 

a  year.  For  this  size  of  shop  the  non-productive  con- 
tingent should  not  be  more  than  twenty-five  per  cent 

of  the  whole  force.  Under  this  classification  there  will 
be  the  manager,  superintendent,  machine  shop  foreman 
(who  will  in  most  cases  also  supervise  the  forge  shop), 

the  pattern  shop  foreman,  foundry  foreman,  one  drafts- 
man, one  stenographer,  one  bookkeeper,  a  timekeeper, 

a  shipper,  and  about  twelve  helpers  or  laborers.  The 
line-up  of  the  organization  will  appear  something  like 

t'he  chart  shown  herewith. 
Non-productive  labor  should  be  employed,  whenever 

possible,  on  productive  work.  This  class  of  labor  may 
be  used  on  such  operation.s  as  drilling,  bolt  cutting, 
riveting,  erecting  or  any  kind  of  work  that  each  indi- 

vidual may  show  ability  to  handle  and  in  this  way  the 

ovei'head  may  be  appreciably  cut  down.  Men  who  show 
unusual  proficiency  in  doing  regular  machinist's  work 
may  be  advanced  by  degrees  until  they  will  no  longer 
be  required  to  do  ordinary  laboring  work.  The  fore- 

man can  in  this  way  help  to  train  men  who  will  be  more 
likely  to  stick  by  the  shop  for  a  term  of  years  than 

could  be  expected  of  the  "floater."  Many  good  machin- 
ists have  started  in  as  helpers  and  often  have  become 

the  best  men  in  the  shop. 

Mental  Attitude  Toward  Apprenticeship 

Some  minds  are  prone  to  reverence  that  which  is  old 
or  antique,  others  are  readily  attracted  by  what  is  new. 
It  is  an  error  to  judge  the  past  by  the  present  or  the 
present  by  the  past.  Machinists  and  tradesmen  gen- 

erally have  in  the  past  shown  a  disposition  to  think 
that  the  only  way  to  learn  a  trade  was  by  the  slow  and 

arduous  method  of  "serving  time."  And  this  method 
was  for  many  years  looked  upon  as  the  only  legitimate 
way  for  any  one  to  become  master  of  a  trade  and  work 

for  master's  wages.  Labor  unions  have  in  many  in- 
stances dictated  to  the  shop  management  to  the  extent 

of  saying  who  should  be  employed  to  do  machinist's 
work ;  and  thus  many  men  of  fine  ability  who  may  never 
have  had  the  opportunity  to  become  machinists  through 
the  apprentice  system  could  not  be  so  employed.  How- 

ever, in  recent  years  many  shops  have  become  inde- 
pendent of  these  organizations  and  can  now  feel  more 

free  to  give  any  man  opportunity  to  advance  himself. 
.  As  long  as  a  man  can  do  a  given  piece  of  work  in  a 
satisfactory  manner  and  assume  responsibility  for  the 
job  it  should  be  of  no  consequence  where  or  how  he 
learned  to  do  it.  The  main  point  is  to  get  the  work 
done,  and  the  question  of  whether  a  man  has  served 
time  or  not  deserves  little  consideration. 

It  is  not  my  intention  to  disparage  the  time-honored 
apprentice  or  to  discourage  him  in  his  ambition  to  be- 

come a  good  machinist.  Many  boys  become  discouraged 
and  quit  when  they  see  boys  who  are  not  apprentices 
getting  along  faster  than  themselves,  but  it  is  a  test  of 
character  not  to  become  discouraged  under  adverse  con- 

ditions and  the  boy  who  can  go  "through  the  mill" 
without  protest  is  the  one  who  comes  out  on  top.  Gen- 

erally those  who  become  disheartened  and  quit  will  be 
floaters  all  the  days  of  their  lives.  The  foreman  can  do 
much  to  encourage  a  boy  and  get  him  to  see  the  other 
fellow's  point  of  view. 

The  foremen  in  the  jobbing  shops  constitute  the 
foundation  upon  which  successful  management  must 
build,  for  no  shop  can  be  highly  efficient  unless  its 
foreman  is  of  the  proper  caliber.  Unlike  the  foreman 
in  the  manufacturing  plant  the  jobbing  shop  foreman 
must  not  be  limited  in  authority  in  handling  help,  and 
when  it  comes  to  hiring  and  firing  he  should  not  be 
subservient  to  any  one.  This  is  a  point  that  may  be 
open  to  criticism,  for  it  has  often  been  claimed  that 
many  foremen  are  not  capable  of  using  such  authority 
with  discretion  and  that  much  dissatisfaction  and  diffi- 

culty may  be  caused  by  an  overbearing  and  unjust 
foreman;  also  that  many  foremen  are  in  the  habit  of 
venting  their  petty  spite  upon  employees  who  for  any 
reason  may  incur  their  displeasure.  Such  men  should 
not  be  employed  as  foremen  in  the  first  place,  no  mat- 

ter what  their  practical  knowledge  may  be,  and  if  any 
trouble  occurs  from  this  source  a  change  should  be 
made. 

It  has  been  my  experience  that  men  prefer  to  hire 
out  to  the  man  under  whom  they  are  to  work,  and  unless 

they  do  this  they  ai-e  not  always  sure  just  who  is  the 
boss  and  are  more  apt  to  shirk  or  do  poor  work.  Of 
course  it  is  necessary  in  large  shops  to  make  records 
and  direct  applicants  to  the  proper  foreman,  but  all 
matters  pertaining  to  discipline  and  hiring  should  be 
under  the  direct  supervision  of  the  foreman. 

It  must  be  admitted  that  a  foreman  makes  mistakes, 
but  the  above  arrangement  gives  him  the  advantage  of 
knowing  each  situation  at  first  hand  and  he  does  not 
have  to  act  upon  the  representations  of  others,  as  is 
the  case  when  such  matters  are  handled  by  an  employ- 

ment manager — who  might  make  as  bad  a  mistake  as 
the  foreman.  The  foreman  should  be  made  to  feel  that 
he  is  responsible  for  his  department  and  it  should  be 
made  plain  by  the  management  that  he  is  considered 
worthy  of  this  responsibility.  He  should  be  fair,  firm, 

and  fearless.  Men  have  little  respect  for  the  "easy 
mark"  or  for  the  foreman  who  is  afraid  to  enforce 
reasonable  and  just  discipline  in  a  frank  and  open 
manner. 

Another  important  point  to  be  observed  by  the  job- 
bing shop  foreman,  and  one  that  should  be  encouraged 

by  the  manager,  is  the  pointing  out  of  objections  or 
errors  that  he  may  see  in  orders  received  from  his 
superiors.  By  this  practice  many  costly  blunders  may 
be  avoided.  A  manager  or  superintendent  often  may  be 

mistaken  in  regard  to  a  foreman's  ability,  but  the  men 
rarely  are,  and  they  stand  ready  to  boost  or  knock 
him  accordingly.  The  majority  of  men  will  always  re- 

quire leaders  and  these  leaders  in  addition  to  other 
qualifications  should  be  able  to  exercise  a  proper  re- 

straining influence.  The  foreman  should  be  a  leader  of 
men  as  well  as  a  practical  tradesman  and  he  who  hopes 
to  attain  proficiency  in  his  career  should  devote  some 
of  his  time  to  the  study  of  human  nature.  This  is  the 
secret  of  the  art  of  controlling  men. 

The  Office  Staff 

Everybody  is  busy  around  a  jobbing  shop — or  should 
be.  The  stenographer  never  gets  a  chance  to  powder 
her  nose,  for  she  may  occasionally  have  to  venture  into 
the  shop  or  foundry  and  return  with  a  speck  of  grease 
or  black  lead  right  where  the  powder  ought  to  be.  And 
most  certainly  a  jobbing  shop  office  is  not  at  all  suited 
for  the  outfitting  of  a  hope  chest.  Her  duties  are  so 
many  and  varied  as  to  preclude  such  unwarrantable  dis- 

position of  her  employer's  time.     She  takes  dictation. 
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types  letters,  bills  and  orders,  and  helps  the  over- 
burdened bookkeeper  on  pay  day!  She  answers  the 

telephone,  receives  and  interviews  callers,  gives  first  aid 

to  the  injured,  changes  the  watchman's  clock  and  in- 
vestigates and  smooths  out  complaints  of  customei's. 

These  are  a  few  of  the  duties  of  the  girl  in  the  office  and 
the  successful  aspirant  to  this  position  should  possess 

not  only  tact  and  orginality,  but  some  technical  knowl- 
edge of  the  business. 

In  the  same  manner  other  office  employees  become 
accustomed  to  doing  things  ordinarily  out  of  the  usual 
routine  of  most  offices.  The  bookkeeper  is  frequently 

pay  master,  timekeeper  an  all-around  office  man.  The 
draftsman  in  addition  to  doing  the  regular  drafting 
work  may  be  called  upon  to  fill  in,  in  the  absence  of  any 

of  the  others.  The  manager  may  occasionally  be  re- 
quired to  type  his  own  letters  and  the  superintendent 

may  often  have  to  take  the  place  of  a  foreman  who  may 
be  absent  and  carry  on  his  regular  work  at  the  same 
time.  Every  one  in  shop  and  office  must  have  a  genuine 
interest  in  his  or  her  work,  and  this  interest  should 

be  kept  up  with  enthusiasm  and  zest  or  the  whole 
organization  will  lag  and  occasionally  fall  down  on  a 
job.  Each  individual  must  be  prepared  at  all  times  to 
take  up  a  task  for  which  he  or  she  was  not  specifically 
employed. 

Good  manners  are  not  out  of  place  in  a  machine  shop. 

They  include  a  proper  respect  for  persons,  places  and 
things.  Respect  for  persons  should  be  apportioned  with 
regard  for  age,  seniority  of  service  and  skill.  Respect 
for  places  may  be  shown  by  assisting  to  keep  the  shop 
clean  and  in  order.  Any  shop  may  be  made  clean  and 
attractive  and  should  be  kept  so.  Some  men  have 

respect  for  such  things  as  tools  and  other  people's  prop- 
erty, but  quite  a  few  have  not.  It  is  well  to  observe 

the  new  man  and  make  sure  that  he  knows  how  properly 
to  handle  everything  he  has  to  use.  The  habits  of 
mechanics  are,  perhaps,  no  better  or  no  worse  than 
those  of  any  other  class.  The  habits  and  manners  of 
men,  however,  indicate  in  some  degree  their  character 
and  ability  to  appreciate  good  surroundings. 

How  Orders  Are  Received  and  Handled 

The  volume  of  orders  varies  from  day  to  day  and 
there  may  be  days  when  no  orders  at  all  are  received. 
They  come  in  by  phone,  telegraph,  mail,  personal  calls 
of  customers,  and  soliciting.  The  most  difficult  orders 
to  handle  are  those  received  by  phone.  Many  orders 
are  received  in  this  way  and  a  great  deal  of  caution  is 

necessai'y  to  have  them  recorded  correctly  as  they  are 
not  always  accompanied  by  confirmation  in  writing. 

Where  orders  are  received  in  large  volume,  some  sys- 
tem of  numbering  should  be  followed,  as  this  makes  it 

much  easier  to  account  for  them  in  their  progress 
through  the  shop  and  in  billing  them  when  completed. 

All  systems  should  be  as  simple  and  as  flexible  as 

possible  and  designed  to  eliminate  all  unnecessary  woi"k. 
Small  blank  pads  with  sheets  numbered  consecutively 
are  useful  for  recording  first  drafts  of  orders  and 
establishing  the  permanent  order  number.  The  first 

rough  draft  for  an  order  should  be  put  down  imme- 

diately, with  careful  attention  to  customer's  name  and 
address,  important  dimensions,  references  to  drawings 

and  any  other  information  that  may  be  deemed  essen- 
tial. If  more  elaborate  details  are  needed  they  may  be 

incorporated  in  the  shop  order,  which  will  bear  the 
same  number.  When  orders  are  taken  over  the  phone 

they   should   be    read   back   with   special   care  to   have 

all  important  details  correctly  understood.  It  is  also 
good  practice  to  have  all  such  orders  confirmed  in 
writing  and  thus  relieve  the  shop  of  responsibility  for 
errors.  It  is  well  also  to  obtain  the  name  of  the  person 
telephoning  the  order,  for  it  is  not  uncommon  to  have 
these  orders  sent  in  by  some  irresponsible  person  who 
does  not  appreciate  the  value  of  accuracy  in  such 
matters. 

As  an  illustration,  suppose  the  Blank  Paper  Mill 

calls  up  and  says:  "We  are  sending  you  today,  by 
express,  a  60-in.  pulley  to  be  bored  and  key-seated. 

Bore,  4h.  in.,  key  seat,  Ixu:  in."  That  is  precisely  the 
information  that  will  appear  in  the  order  and  it  is 
very  important  to  write  the  dimensions  correctly  and 
read  them  back  for  confirmation.  Quite  frequently 
a  job  that  may  appear  very  simple  and  unimportant, 
as  in  this  case,  involves  considerable  risk.  Suppose  the 
pulley  should  have  been  4nf  in.  instead  of  4ui  in.? 
Well,  if  a  million  dollars  worth  of  paper  mill  is  .shut 
down  waiting  for  that  pulley  and  it  does  not  fit  when 
they  get  it  there  is  likely  to  be  some  fireworks  and  the 
shop  is  apt  to  lose  one  of  its  good  customers  and  its 
reputation  in  the  bargain. 

Time  Keeping  and  Costs 

There  are  about  as  many  methods  and  systems  of 
time  and  cost  keeping  as  there  are  shops,  and  probably 
no  fixed  standard  for  this  work  is  practical.  For  the 
jobbing  business  the  system  should  not  be  cumbersome 
or  involve  much  red  tape.  It  should  be  sufficiently 

■flexible  to  allow  any  job  to  be  done  without  it  when 
necessary,  particularly  where  a  large  volume  of  emer- 

gency repair  work  is  done.  A  very  simple  system  and 
one  that  can  be  used  in  the  average  shop  was  described 
by  the  writer  on  page  190,  Vol.  53,  of  the  American 
Machinist.  By  the  use  of  such  a  system  each  man  is 
his  own  timekeeper  and  the  process  of  taking  off  time 
and  billing  jobs  is  materially  simplified.  It  is  desirable 
to  have  the  system  as  uniform  as  possible  and  the  same 
system  can  be  modified  for  use  in  forge  shop,  pattern 

shop  and  foundry.  In  matters  of  time  and  cost  keep- 
ing it  is  impossible  to  be  accurate  to  the  wth  degree  and 

it  is  a  waste  of  time  and  money  to  attempt  to  do  so. 

Take  this  example  as  a  case  in  point:  A  large  job- 
bing shop  in  the  paper  mill  region  received  from  one  of 

its  customers,  without  previous  notice,  an  old  worn-out 

couch  roll  bearing  a  big  tag  marked  "rush  this."  That 
was  about  three  o'clock  in  the  afternoon  and  the  finished 
job  must  go  on  the  first  train  out  in  the  morning  at 
5  a.m.  Castings  had  to  be  made  and  the  foundry  would 
pour  off  inside  of  an  hour.  The  pattern  for  the  heads 
was  found  and  sent  into  the  foundry  and  the  last  pound 
of  iron  from  the  cupola  was  poured  into  the  mold. 
Meanwhile  a  machinist  was  centering  a  new  shaft  and 

getting  ready  the  wood  covering.  As  the  proper  wood 
was  not  on  hand  the  foreman  had  to  send  out  to  the 
local  lumber  dealer  for  it.  The  bill  for  the  wood  was 

received  a  month  later;  the  machinist  worked  over- 
time and  finished  the  job  about  10  p.m.  The  foreman 

who  received  the  job  remained  until  it  wa.'^  finished  and 
took  it  to  the  railroad  station  across  the  back  doors  of 
his  Ford  car.  With  the  assistance  of  the  machinist 

the  roll  was  placed  on  the  express  truck  and  the  early 
morning  train  took  it  to  its  destination  fifty  miles  down 
the  line. 

Now  this  job  had  to  be  done  without  thought  of  any 
system  and  regardless  of  cost.  If  the  paper  mill  had 
been  double  charged  they  would  still  have  been  ahead 
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of  the  game,  because  every  hour  shut  down  would  buy 
a  dozen  new  couch  rolls.  The  shop  lost  nothing  by 

ignoring  the  system.  This  was  a  case  where  the  fore- 
man knew  just  what  was  wanted  and  he  went  ahead 

without  the  usual  shop  order;  leaving  the  latter  to  be 

made  out  the  next  day,  at  which  time  the  machinist  who 

did  the  job  turned  in  his  time-card  and  material  requisi- 
tion. This  is  a  sample  of  conditions  that  many  jobbing 

shops  have  to  meet. 
Some  shops  make  a  practice  of  taking  in  any  kind 

of  work  that  is  offered  and  others  will  accept  only  cer- 
tain classes  of  work  and  do  business  with  a  special  class 

of  trade — generally  the  class  that  pays  the  best.  A 
shop  that  does  a  business  of  three  hundred  thousand 
dollars  a  year  cannot  very  well  make  a  profit  on  a  fifty- 
cent  job  and  should  not  bother  with  it.  There  are 

many  small  shops  of  the  "hole  in  the  wall"  type  that 
are  glad  to  get  such  jobs  and  the  wise  shop  manager 
will  refer  such  jobs  to  them.  The  fellow  who  is  just 
starting  in  needs  a  boost  and  it  always  pays  to  be  on 
friendly  terms  with  competitors,  large  or  small.  You 
may  occasionally  want  to  borrow  some  tool  or  shop 
facility  that  the  other  fellow  has  and  he  in  turn  may 
want  to  borrow  from  you.  It  is  well  therefore  to  ex- 

tend every  courtesy  possible,  always  with  these  con- 
tingencies in  mind. 

As  the  average  shop  is  not  in  a  position  to  pick  and 
choose  what  work  it  will  do,  it  is  rarely  possible  to 
synchronize  its  various  activities  with  the  demands  of 
its  customers.  It  is  the  service  feature  which  counts 
most  and  that  which  brings  and  holds  good  paying 
customers  year  after  year.  Very  often  these  customers 
are  exacting  and  unreasonable  in  their  demands  and 
look  to  the  shop  to  take  care  of  their  every  mechanical 
need.  They  often  send  in  work  without  any,  or  with  at 
least  very  meager,  instructions  and  the  foreman  is 
expected  to  know  what  is  to  be  done. 

The  shop  manager  may  sometimes  be  tempted  to  try 
the  impossible  job — that  is,  one  that  is  outside  the 
capacity  of  the  shop — and  may  be  willing  to  lose  money 
on  it  rather  than  turn  it  down  or  have  it  said  that  it 
could  not  be  done.  When  the  job  is  accomplished  the 
shop  gets  the  reputation  for  doing  the  most  difficult 
work  and  many  jobs  that  stick  the  other  fellow  are 
referred  to  it.  The  class  of  work  that  does  not  pay  or 
obliges  the  shop  to  lose  money  should  not  be  undertaken 
unless  the  shop  is  in  a  position  financially  to  handle  it 
properly. 

Breaking  Into  a  Job 

It  may  be  necessary  at  times  to  stop  work  on  a  half- 
completed  job  to  favor  a  special  customer.  The  job  may 
have  to  be  taken  out  of  a  large  machine  or  it  may  be 
necessary  to  completely  break  up  a  set-up  that  has  taken 
much  time  to  rig.  In  such  cases  the  question  may  arise 
as  to  who  should  pay  for  this  extra  work.  Certainly 
it  would  be  unfair  to  charge  that  time  against  the  job 
so  disturbed.  Then  it  remains  for  the  shop  to  stand 
the  loss  or  for  the  favored  customer  to  pay  for  it. 
Such  extra  time  may  amount  to  anywhere  from  half  an 
hour  to  four  or  five  hours  and  is  often  the  cause  of 
dispute,  especially  when  the  customer  does  not  under- 

stand what  had  to  be  done  to  push  his  job  ahead  of 
another  one. 

It  is  generally  considered  fair  to  charge  such  extra 
time  to  the  favored  customer.  It  is  well,  however,  to 
have  it  understood  beforehand  and  set  it  out  as  a 
separate  item  in  the  bill.  It  is  wise  to  avoid  clashes 

•with  customers  in  such  cases  and  thereby  lose  their 

good  will,  and  an  endeavor  should  be  made  to  favor  the 
best  customers  and  at  the  same  time  not  offend  the 
lesser  trade.  The  really  big  customers,  like  paper  mills 
who  have  a  great  deal  of  emergency  repair  work,  are 
generally  willing  to  pay  a  good  price  for  service,  but 
they  want  their  work  when  they  want  it  and  are  some- 

times ready  to  move  a  mountain  to  get  it.  They  rarely 
complain  about  the  cost  if  the  job  is  right. 

We  cannot  well  discriminate  in  accepting  or  rejecting 
work  from  regular  trade;  even  a  job  that  is  out  of  the 
range  of  the  shop  may  be  taken  care  of  by  farming 
out  all  or  a  portion  of  it.  Jobs  which  require  special 
rigging  that  is  to  be  built  in  the  shop  at  great  expense 
and  possibly  never  used  a  second  time  are  not  always 

profitable. 
By  way  of  illustration  a  case  which  came  under  my 

observation  was  the  overhauling  of  a  triple  expansion 
engine.  A  price  had  been  set  on  the  job  and  when  it 
came  to  the  point  of  reboring  the  low-pressure  cylinder 
it  was  found  that  the  largest  lathe  in  the  shop  was  not 
quite  big  enough.  It  could  have  been  done  by  rigging 
up  a  vertical  boring  bar  with  suitable  drive,  but  that 
would  have  required  considerable  extra  work  for  which 
the  customer  was  not  willing  to  pay.  It  was  finally 
decided  to  send  this  part  of  the  job  out  to  another  shop 
that  could  handle  it  and  the  first  shop  just  barely 
squeezed  through  with  a  small  profit.  Had  the  vertical 
boring  bar  been  rigged  up  the  job  would  have  been  a 
loss. 

Purchase  and  Use  of  Material 

In  any  kind  of  business  it  is  good  practice  to  keep 
the  inventory  as  low  as  possible  consistent  with  the 
requirements  of  the  business.  Especially  is  this  so  in 
the  jobbing  business  and  particularly  toward  the  end 
of  the  year  or  whatever  time  the  annual  inventory  is 
taken.  The  advantage  of  a  low  inventory  is  to  be  appre- 

ciated from  the  fact  that  the  jobbing  shop  is  obliged 
by  the  nature  of  its  work  to  purchase  a  great  variety 
of  supplies  of  special  character  in  small  quantities. 
Staple  articles  that  are  used  the  year  round  may  be 
purchased  in  larger  quantities  and  by  contract.  Iron, 
coal,  coke,  steel,  shafting,  bolts,  nuts  and  other  stand- 

ard articles  in  daily  use  are  purchased  in  the  usual  way. 
Those  articles  which  have  to  be  purchased  over  the 
counter  and  in  small  quantities  should  be  purchased 
only  in  the  exact  quantity  required.  If  they  should  be 
purchased  loosely  and  without  much  attention  to  the 
amount  actually  needed  there  will  soon  accumulate  a 
large  stock  of  odds  and  ends  that  are  seldom  available 
for  any  purpose.  These  small  items  in  themselves  are 
insignificant,  but  in  the  aggregate  m.ay  amount  to  a 
considerable  sum  of  money  which  can  never  be 
recovered. 

Many  small  items  of  special  supplies  have  to  be 
purchased  regardless  of  price  as  it  is  impossible  to 
anticipate  the  needs  of  the  shop  for  such  material. 
Purchases  are  often  made  over  the  phone,  or  by  an 
errand  boy  who  may  bring  back  the  wrong  articles.  In 
either  case  they  may  have  to  be  sent  back  and,  if  there 
were  no  purchase  order  system  in  use,  it  would  result 
in  much  confusion.  Therefore  some  form  of  purchase 
order  should  be  adopted  and  followed.  All  verbal 
orders  should  be  confirmed  in  writing.  There  are  so 

many  occasions  to  order  material  in  a  huri-y  and  with- 
out waiting  for  an  order  that  if  no  purchase  orders  are 

issued  much  time  will  be  lost  in  tracing  bills  and  charg- 
ing material  to  the  proper  accounts. 

Old  and  salvaged  material  can  be  used  to  advantage 
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on  many  jobs;  such  material  as  odd  pieces  of  shafting, 
bronze  bushings,  steel  rails,  structural  iron,  old  pulleys 
and  many  other  items  that  come  to  the  shop  and  accu- 

mulate. An  acquaintance  with  the  local  junk  dealer  is 
often  a  life  saver  for  the  manager  and  an  occasional 
visit  to  the  junk  yards  in  the  vicinity  is  of  much  value, 
for  we  can  often  find  there  serviceable  material  that  can 
be  worked  into  a  new  job.  It  happens  occasionally  that 
some  material  is  hard  to  obtain  or  cannot  be  obtained 
quickly.  In  such  cases  the  last  resort  is  the  junk 
dealer,  who  may  have  just  what  is  wanted  and  at  a 
low  price. 

It  has  long  been  the  custom  of  jobbing  shops  to 
employ  rather  old  and  antiquated  tools  and  machines. 
The  casual  visitor  from  the  more  modern  shops  is  often 
amazed  to  find  machines  and  tools  that  were  in  use  in 

his  grandfather's  time  and  are  now  in  a  somewhat 
rickety  condition.  The  old-timer  is  amused  at  the 
attitude  of  the  "floating"  toolmaker  who  blows  in  on 
occasion  and  stays  just  long  enough  to  make  a  "stake" 
to  get  to  the  next  town. 

The  "floater"  is  a  well-known  character  in  most  job- 
bing shops,  and  does  not  stay  long.  Many  "floaters" 

have  worked  in  well-equipped  manufacturing  plants  and 
like  to  boast  of  what  they  can  do.  They  are  all-around 
machinists  in  their  own  minds  until  they  hit  the  old- 
time  jobbing  shop.  They  usually  start  in  by  knocking 

the  "junk"  and  finding  fault  with  everything  in  sight. 
Because  they  have  not  been  trained  to  make  the  best 
use  of  adverse  conditions  they  are  useless  timber 
around  the  average  jobbing  shop.  The  real  jobbing 
shop  man  is  of  the  type  who  whistles  at  his  work  and 

knows  how  to  "baby"  an  old  lathe  to  get  something  out 
of  it.  He  can  generally  get  by  in  any  kind  of  a  shop, 
while  his  brother  from  the  automobile  factory  tool  room 
finds  it  rather  rough  sledding  outside  of  his  element. 

The  "Old  Time"  Machinist 

The  question  has  been  asked,  "what  has  become  of 
the  old-time  all-round  machinest?'  though  I  am  not 
one  of  the  real  old  school  I  have  been  associated  for  a 
number  of  years  with  jobbing  shops  and  have  a  wide 
acquaintance  among  men  who  have  spent  their  lives  in 

the  business.  The  "old-timers"  are  dying  fast  and  it 
reminds  one  of  the  Grand  Army  of  the  Republic  when 
it  turns  out  on  Memorial  Day,  as  each  year  sees  fewer 
faces.  Still,  others  come  to  take  the  places  and  a  goodly 
number  learn  the  secrets  of  the  old  masters  and  work 
on  the  same  old  machines  year  after  year.  There  are 
thousands  of  small  jobbing  shops  scattered  over  this 
broad  land  and  nearly  every  community  has  from  one 
to  a  dozen  i,uch  men,  while  the  large  cities  have  more 
in  proportion. 

I  remember  an  old  shop  I  found  in  New  York  City 
only  a  few  years  ago.  It  was  located  in  a  basement 
and  lighted  with  gas.  There  was  an  old  lathe  with  a 
chain  feed,  and  one  of  the  men  was  finishing  a  piston 
ring  for  a  marine  engine.  The  lathe  would  surely  have 
been  a  curiosity  to  any  museum.  The  rest  of  the  equip- 

ment was  of  about  the  same  character.  The  proprietor 
said  he  was  making  money  in  spite  of  the  high  rent  he 
was  paying  at  that  time. 

The  old-time  apprentice  system  seems  to  have  died 
out  except  in  the  manufacturing  plants,  in  which  me- 

chanics are  turned  out  much  the  same  as  they  turn  out 
sewing  machines  or  typewriters — factory  made.  The 
jobbing  shop  has  lost  patience  with  the  boy  and  the 
main  reason  is  that  boys  now-adays  are  unwilling  to 

work  for  the  small  wage  that  prevailed  in  the  old  days 
of  the  apprenticeship  system. 

In  the  time  of  my  apprenticeship  I  received  the 
munificent  sum  of  8c.  an  hour  the  first  year  and  12,  16 
and  20c.  an  hour  respectively  for  the  three  succeeding 
years.  In  these  times  it  is  difficult  to  find  a  boy  of  any 
ability  who  is  willing  to  start  for  less  than  20c.  an 
hour,  and  under  this  condition  it  is  often  more  profit- 

able for  the  shop  to  give  any  man  who  is  employed  as  a 

helper  the  opportunity  to  do  machinist's  work.  Many 
helpers  show  good  mechanical  ability  and  are  anxious 
to  take  advantage  of  opportunities.  They,  being  more 
mature  in  years,  will  make  more  rapid  progress  in  the 
work  than  a  boy,  and  will  show  a  greater  capacity  for 
responsibility. 

I  have  known  many  helpers  to  become  excellent  me- 
chanics, with  proper  guidance,  and  think  that  any  man 

who  shows  mechanical  ability  and  a  genuine  interest  in 
the  work  should  be  given  every  encouragement  to  make 

a  success.  Some  may  call  this  "stealing"  the  trade, 
but  it  is  not  exactly  stealing  in  the  ordinary  sense  of 
the  term.  The  man  who  is  smart  enough  to  steal  a 
trade  will  make  just  as  good  a  mechanic  as  the  boy 

who,  just  out  of  school,  expects  to  receive  a  man's  wages on  the  start. 

Still,  there  are  quite  a  few  boys  working  faithfully 
and  in  earnest  in  jobbing  shops  and  who  appreciate  the 
opportunity  to  be  there.  What  the  jobbing  shop  will 
do  for  a  boy  is  to  make  him  resourceful  and  train 
him  to  become  accustomed  to  meeting  adverse  condi- 

tions, an  accomplishment  which  too  few  of  us  have 
these  days.  Unconsciously  a  certain  resourcefulness 
and  originality  is  developed  that  the  big  manufacturing 
plants  cannot  give,  for  the  reason  that  when  the  boy 
in  the  jobbing  shop  is  handed  a  job  that  is  unusual  he 

generally  has  to  "dope"  out  his  own  way  to  do  it, 
while,  the  boy  in  the  manufacturing  plant  has  about 
everything  handed  to  him  with  a  spoon  and  has  to  do 
his  job  according  to  a  system  laid  out  by  someone  he 
perhaps  does  not  even  know.  And  so  it  is  that  the  boy 
who  learns  his  trade  in  the  jobbing  shop  has  the  advan- 

tage over  the  boy  who  graduates  from  the  factory 
system.  Jobbing  shops  now  seem  to  be  fast  getting 
away  from  the  apprenticeship  system  and  the  boy  who 
is  fortunate  enough  to  get  into  one  should  early  appre- 

ciate it  and  stick  it  out  to  the  end. 

Why  the  Jobbing  Shop  Is  Not  Easily  Sold 

It  is  not  easy  to  sell  new  tools  or  machines  to  job- 
bing shops.  Salesmen  come  and  salesmen  go,  but  few 

leave  their  wares.  As  a  rule  they  fail  to  get  the  point 
of  view  of  the  owner  or  manager  and  probably  get  the 

impression  that  he  is  behind  the  times  or  an  "old  fogy." 
A  salesman  may  be  selling  a  good  lathe,  for  instance, 
a  lathe  that  will  pull  a  heavier  cut  than  any  lafhe  in 
the  shop  and  at  double  the  speed.  Undoubtedly  it  is 
a  good  lathe,  but  in  consideration  of  the  price  the  boss 
decides  that  it  will  not  show  as  good  a  profit  as  any  one 
of  his  old  lathes. 

This  is,  in  most  cases,  the  reason  why  such  shops 
still  cling  to  their  old  machines  and  patch  and  repair 
them  as  long  as  they  will  hang  together.  A  lathe  that 
cost  two  thousand  dollars  cannot  be  allowed  to  lie  idle 
for  a  week  or  a  month,  while  one  that  has  paid  for  itself 
years  ago  could  remain  idle  indefinitely  without  eating 
its  head  off.  Before  the  shop  can  realize  a  profit  on  a 
new  machine  it  must  pay  for  itself,  and  as  the  jobbing 
business  is  so  intermittent  in  character  the  process  of 
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making  a  high-priced  machine  pay  for  itself  is  slow  and 
uncertain.  It  is  not  because  the  more  modern  machines 
are  not  better  or  will  not  do  more  work,  but  rather  that 

they  will  not  always  earn  their  salt  in  the  jobbing  busi- 
ness, that  they  are  not  readily  sold. 

Some  managers  and  superintendents  get  discouraged 
and  quit  because  of  the  equipment  which  they  think 

should  be  entirely'  replaced.  They,  like  the  toolmaker, are  not  in  the  habit  of  making  the  best  use  of  what 
they  have.  The  owners  of  jobbing  shops  are  usually  a 

pretty  hard-headed  class  of  men,  the  "I'm  from  Mis- 
souri" type,  and  some  of  them  even  refuse  to  interview 

a  salesman  in  any  line.  One  man  of  my  acquaintance, 
now  in  his  eighty-sixth  year,  is  the  owner  of  a  large 
and  prosperous  business  and  is  rated  at  a  million  dol- 

lars. Most  of  the  tools  and  machinery  in  his  shop 
would  be  classed  as  junk  if  they  were  to  be  sold.  There 
is  one  particularly  old  lathe  in  the  shop  to  which  the 

proprietor  points  with  pride  as  one  he  woi-ked  upon 
himself  when  a  boy  more  than  sixty  years  ago.  This 
lathe  is  still  doing  service,  but  it  takes  a  real  mechanic 
to  do  a  good  job  on  it. 

Hours  Constituting  a  Day's  Work  and  Wages 

Eight,  nine,  ten  and  twelve  hours  make  a  day's  work, 
depending  on  the  location  and  the  nature  of  the  busi- 

ness. In  city  shops  eight  hours  seem  to  be  the  rule 
while  in  small  towns,  nine  and  ten  hours  still  prevail 
and  in  out-of-the-way  places  like  paper  mill  districts 
and  lumber  camps,  twelve  hours  are  not  uncommon. 
The  eight-hour  day  has  grown  so  much  in  favor  that 
it  is  difficult  to  get  men  in  shops  that  work  ten  to 
twelve  hours.  It  may  be  said,  however,  that  these  shops 
are  few  and  far  between.  In  the  jobbing  business  nine 
hours,  I  would  say,  is  about  the  average. 

The  number  of  hours  constituting  a  day's  work  ap- 
pears to  be  more  a  matter  of  opinion  than  fact.  The 

authenticity  of  this  statement  is  evidenced  by  the  fact 
that  men  rarely  refuse  to  work  over-time,  Sundays  or 
holidays,  when  there  is  prospect  of  time  and  a  half  or 
double  time.  I  have  known  a  gang  of  men  to  work 

over-time  until  ten  o'clock  every  night  for  six  months 
in  a  shop  where  the  eight-hour  day  was  the  rule.  It 
is  possible  to  pick  a  group  of  men  for  any  arrange- 

ment of  hours,  providing  thei-e  is  an  atmosphere  of 
independence  and  the  men  are  not  bound  by  rules. 

The  hours  in  most  shops  are  regulated  by  particular 
circumstances  and  the  nature  of  the  business.  Conse- 

quently those  shops  that  work  ten  or  twelve  hours  will 
be  able  to  do  work  cheaper  than  the  eight-  or  nine-hour 
shop,  other  things  being  equal.  In  some  localities 

where  there  are  several  shops,  it  may  be  found  to' mutual  advantage  to  agree  on  hours  and  wages  and  also 

agi'ee  not  to  hire  a  man  from  one  shop  to  another. 
This  tends  to  stabilize  conditions  and  surely  will  hurt 
none  of  them  if  they  all  abide  by  the  agreement. 

Future  of  thk  Jobbing  Business 

The  jobbing  business  is  destined  to  increase  along 
with  other  lines  and  it  is  highly  improbable  that  it 
will  ever  pass  out  of  exi.stence.  Each  year  sees  more 

and  still  more  machinery  added  to  the  world's  indus- 
trial wheels  and  this  machinery  will  sometimes  be  in 

need  of  repairs.  When  business  in  other  lines  is  brisk 

the  jobbing  business  also  .should  prosper,  for  it  is  doubt- 
ful that  man  can  ever  produce  a  machine  that  will  not 

wear  out  or  break  down.  Therefore  the  field  for  the 

wide-awake  jobbing  shop  is  practically  unliijiited.  It  is 

an  interesting  and  absorbing  branch  of  the  machinist's 
trade  and  worthv  of  anv  man's  best  attention  and  study. 

Trade  Associations  Need  Not  Fear 

to  Study  Costs 
Trade  associations  or  groups  interested  in  cost  ac- 

counting may  meet  solely  for  the  purpose  of  the  study 
of  costs,  the  detection  of  errors  and  the  improvements 
of  their  methods  without  contravention  of  law  in  the 
opinion  of  Commissioner  Nelson  B.  Gaskill,  of  the 
Federal  Trade  Commission.  Mr.  Gaskill  further  be- 

lieves that  it  is  perfectly  legal  to  make  reports  of  such 
conferences  available  to  absent  members,  government 
agencies  and  other  interested  parties. 

This  opinion  was  expressed  unofficially  recently  by 
Mr.  Gaskill  in  response  to  an  inquiry  from  E.  W.  McCul- 
lough,  manager  of  the  Fabricated  Production  Depart- 

ment of  the  U.  S.  Chamber  of  Commerce. 

"I  have  previously  expressed  my  firm  belief,"  writes 
Commissioner  Gaskill,  "that  cost  accounting  is  a  legiti- 

mate trade  association  activitj%  and  subsequent  con- 
sideration has  merely  strengthened  this  conviction. 

Collective  analytical  study  of  the  results  of  cost  ac- 
counting furnishes  an  invaluable  supplement  to  the 

individual  cost  accounting  work.  Comparison  of  re- 
sults, analysis  of  results  and  the  study  and  discussion 

of  these  results  lead  to  the  improvement  of  methods 
and  the  increase  of  efficiency.  To  prohibit  collective 
study  of  costs  for  the  purpose  of  their  analysis,  the  de- 

tection of  errors,  and  the  improvement  of  methods,  is 
to  shackle  educative  progress. 

"Of  course  the  legal  situation  is  confused  by  reason of  the  decisions  in  the  Hardwood  Lumber  case  and  the 

Linseed  Oil  case,  and  it  v/ill  be  some  time  probably  be- 
fore this  confusion  will  be  cleared  by  any  additional 

authoritative  decisions.  Trade  associations  must  there- 
fore determine  as  accurately  as  they  can  the  legitimate 

field  of  proper  endeavor  and  having  so  taken  counsel, 

should,  without  hesitation,  resting  upon  their  legal  ad- 
vice and  the  clear  consciousness  of  the  propriety  of 

their  efforts,  proceed  without  fear,  willingly  inviting 
the  test  of  the  courts'  consideration  of  their  conduct. 

"I  cannot  find  any  reason  for  believing  that  the  ac- 
tivities as  defined  by  your  questions  are  per  se  illegal. 

They  may  become  so  of  course,  if  coupled  with  the  use 
of  other  practices  directed  toward  an  unlawful  end. 
But  it  is  to  be  observed  that  a  course  of  conduct  lawful 

in  itself,  does  not  become  unlawful  mei-ely  because  it 
may  be  used  to  accomplish  an  unlawful  object.  A  course 
of  conduct  lawful  in  itself  is  judged  by  its  results  or 

by  the  intent  with  which  it  is  used.  Prior  to  the  ap- 
pearance of  an  unlawful  result  the  unlawful  intent  must 

be  so  clearly  manifested  that  the  unlawful  result  is 
forecast  as  a  natural  and  proximate  consequence  before 
the  conduct  can  be  condemned.  A  law-ful  course  of  con- 

duct therefore  may  not  be  condemned  by  presumption 
of  an  unlawful  intent  when  an  unla\vful  result  must 

first  be  presumed  in  order  to  deduce  from  it  the  un- 
lawful quality  of  the  intent  which  guides  conduct. 

"A  trade  association  activity  conducted  strictly  in 
accordance  with  the  terms  of  your  questions  seems  to 
me  to  stand  clearly  revealed  as  a  legitimate  activity 
directed  to  a  lawful  result.  My  answer  to  both  your 

questions  would  therefore  be  in  the  affirmative." 
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Efficient  Maintenance 
By  George  Walter 

In  charge  of  Maintenance  Dtpartment,  MlUhoUand  Machine  Co. 

During  some  few  years  of  experience  in  maintenance 
work  in  shops  and  factories  almost  from  coast  to  coast, 
I  have  found  many  and  varied  forma  of  cornering  the 
repair  bill  on  the  monthly  expense  account  sheet. 
During  the  period  of  depression  which  manufacturers 
have  experienced  of  late,  overhead  expense  has  assumed 
greater  importance  than  ever  before.  This  expense 
account  has  detennined  in  many  plants  whether  the 

woi'kers  should  report  one  or  six  days  a  week  or  at  all. 
The  repair  bill  has  been  declared  the  hardest  of  all  to 
corner  and  the  most  important.  Slack  time  is  the  right 
time  for  repair  work  if  it  can  be  afforded.  When  busi- 

ness is  in  full  swing  it  invariably  interferes  with 
production. 

It  seems  to  be  the  custom  in  most  shops  to  place 
maintenance  work  in  from  three  to  four  departments, 
electrical,  machine  repair,  millwright  and  carpentering, 
each  with  its  individual  department  head.  Usually 
these  department  heads  are  responsible  only  to  the 
factory  superintendent  or  manager  and  often  work  in 
discord  with  one  another.  A  big  repair  job  may  come 
up  including  work  in  all  departments.  Work  drags  and 
inquiry  brings  unsatisfactory  answers.  A  mechanic 

when  questioned  is  apt  to  reply  that  he  "was  waiting 
for  the  electricians  to  get  out  of  the  way,"  or  "the 
carpenters  haven't  got  the  scaffold  built  yet."  When 
such  departments  are  separated  it  is  always  easy  to 
pass  the  buck  and  the  expense  account  may  show  a 
bill  of  repairs  in  labor  alone  amounting  to  as  much  as 
the  original  cost  of  the  machine  itself. 

Another  leakage  in  this  department  is  in  keeping 
tab  on  the  time  of  the  men  in  their  work.  A  foreman 
in  charge  of  a  job  may  find  he  has  more  men  than  he 
needs  and  another  foreman  is  .short.  He  sends  one  of 
his  men  to  help  the  other  out  and  dismisses  it  from  his 
mind.  Unless  the  man  checks  out  at  the  clock  and  goes 
home  no  one  seems  to  know  just  how  to  account  for  his 
time.  Foreman  Jones  says  he  turns  his  time  in  to 
Foreman  Smith.  Foreman  Smith  says  he  was  helping 
Foreman  Jones  and  the  office  knows  no  more  about  it 
than  it  did  in  the  first  place. 

A  Practical  System  Free  From  a  Mass  of  Detail 

A  system  which  I  have  seen  tried  out  and  which  I 
believe  to  be  entirely  practical  in  any  shop  however 
large  or  small  provides  for  the  combining  of  all  depart- 

ments which  have  in  any  way  to  do  with  maintenance 
under  one  head.  Unlike  many  of  the  modern  efficiency 
systems  it  does  not  involve  a  mass  of  detail  and  does 
not  require  a  college  education  to  keep  the  records 
which,  although  exceedingly  simple,  place  the  office  in  a 
position  to  know  at  any  time  just  what  it  is  co.sting 
for  repair.s,  upkeep,  etc.  For  instance,  the  co.st  of  re- 

pairs on  any  given  machine  for  a  certain  period  of 
time  may  be  ascertained  within  a  very  few  minutes  or 
the  actual  time  spent  by  any  one  man  on  such  work 
may  be  found  recorded. 

For  larger  shops  two  card  index  files  are  required 
for  the  keeping  of  these  records  but  in  the  .small  shop 
one  card  index  and  an  ordinary  cash  book  will  be  found 
sufficient.  The  first  step,  however,  is  that  the  new 
department  head  become  thoroughly  acquainted  with 
his  shop,  it  also  being  understood  that  he  be  a  man  with 

at  least  some  experience  in  each  of  the  various  lines 
of  work  over  which  he  is  to  have  charge.  He  should 
be  able  at  all  times  to  decide  which  may  be  the  right 
or  the  wrong  way  to  do  a  piece  of  work  if  a  question 
arises. 

The  matter  of  records  is  simple.  The  cash  book  is 
double  numbered,  giving  ample  space  for  the  recording 
of  all  repairs.  The  shop  having  been  divided  off  into 
.sections  and  each  machine  having  been  given  an  indi- 

NO.  4  MILLHOLLAND  TURRET  LATHE 
Time      Rate     Cost H.    M. 

Dec.  2     Repaired    clutch   on    countershaft 
By  Millwright    30     0.60     0.30 

Dec.   3      Repaired    pump   on    machine 
By  machine  repairman          2     30     0.60      1    .iO 

FIG.  1— PAGE  OK  REPAIR  RECORD  BOOK 

vidual  number,  these  numbers  should  be  recorded  on  the 
corresponding  pages  of  the  cash  book.  For  example, 

the  first  two  pages  numbered  1,  may  be  headed,  "B  &  S. 
High-Speed  Tool  Grinder,"  the  third  and  fourth  pages, 
numbered  2,  "16-in.  Bradford  Engine  Lathe,"  etc.  The 
record  may  be  kept  as  in  Fig.  1. 

Keeping  check  on  the  men's  time  requires  only  that 
each  man  report  to  the  head  of  the  maintenance  .depart- 

ment immediately  before  going  to  a  job  and  after  com- 
pleting it.  His  time  may  then  be  filed  in  the  card 

index  for  future  reference  and  in  case  the  job  should 
be  repeated  an  estimate  can  be  made  in  advance.  These 
cards  may  be  made  out  as  shown  in  Fig.  2. 

Dec.  2,  1922 
A.  R.  Jones,  Millwright  Rate 
Repairing  countershaft  No.  30  machine    2  hrs.  30  min 
Repairing  lineshaft  sec.  No.  S    5  hrs. 
Rebabbitting  bearings    2  hrs. 
Belting  up  No.  102  machine    30  min. 

Total        10  hrs. 

FIG.    2— INDEX    RECORD    C.VRD 

Detail  of  the  work  can  of  course  be  found  in  the  ma- 
chine repair  record.  This  record  should  also  make  note 

of  machine  work  done  in  the  shop,  giving  shop  number, 
etc.,  and  amount  of  material  used  so  costs  can  be  figured 
to  the  cent. 

Another  feature  is  that  each  time  a  new  repair  is 
made  the  past  record  of  the  machine  is  before  the  chief. 
Should  he  notice  that  excessive  repairs  are  being  made 
on  one  part  of  some  machine  he  will  know  at  once  that 
something  is  radically  wrong  and  will  be  in  a  position 
to  know  what  trouble  to  look  for.  If  a  belt  broke  .sev- 

eral days  in  succession,  might  it  not  denote  a  binding 
bearing?  How  long  might  this  belt  break  unnoticed  if 
a  record  were  not  kept? 

And,  last  but  not  lea.st,  there  is  someone  to  over.see 
the  work.  When  it  is  time  for  the  electrician  to  do 
his  work  the  electrician  is  called  and  when  his  work 

is  finished  he  is  taken  out  of  the  way  of  the  next  work- 
man. When  the  oilers  have  finished  their  rounds,  in- 

stead of  idling  around  the  shop  the  remainder  of  the 
day  they  may  be  put  to  work  where  most  needed. 
Maybe  they  will  kick  but  it  is  the  business  of  the  head 
of  this  new  department  to  secure  men  who  will  not 
kick.  It  is  essential  that  he  know  how  to  handle  men, 
the  hardest  kind  of  men  to  handle  in  the  shop. 

The  job  is  no  sinecure  and  is  not  one  to  be  entrusted 
to  a  cheap  man.  A  good  man  can  save  his  salary  many 
times. 
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Signals  by  Crane  Followers 
GENERAL.  ELECTRIC  CO.,  Schenectady.  N.  Y. 

Fig.  1— Across  Shop  to  Left.     Fig.  2— To  Right.     Fig.  3— 
Raise  Load.     Fig.  4 — Lower  Load.     Fig.  5 — Raise  Short  Dis- 

tance Slowly   (Note  Both  Hands).      Fig.  6 — Lengthwise  of 
Shop.     Fig.  7 — Lower  Short  Distance  Slowly.     Fig.  8 — Stop. 
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Which  Management  Engineer 
Shall  We  Consuh? 

A  composite  article  in  which  twelve  leading 
consulting  management  engineers  tell  what  they 
can  do  to   solve  your  management  problems 

AN  INVESTIGATION  of  the  business  possibilities  in 
Zjk  1923  indicates  the  existence  of  several  cold,  hard 

X  jL.  facts  which  loom  up  before  the  manager  as  immov- 
able obstacles.  The  cost  of  materials  is  climbing  slowly 

but  steadily.  The  cost  of  labor  will  hardly  diminish 
so  long  as  unemployment  is  as  scarce  as  it  is  today. 
Transportation  charges  are  not  likely  to  drop  much  and 
neither  are  taxes.  An  increase  in  the  selling  price  of 

the  product  may  easily  bring  on  another  buyer's  strike. 
The  consumer  hasn!t  forgotten  so  soon  how  to  bring 
that  about. 

What,  then,  is  the  hard-pressed  manager  to  do? 
From  our  point  of  view  his  only  hope  of  showing  a 
profit  lies  in  improving  his  methods.  To  realize  his 
hope  may  necessitate  the  calling  in  of  management 
advisers  who  are  not  so  close  to  the  job  as  he  is. 

The  professional  management  engineer  is  still  suffer- 
ing from  the  discredit  brought  upon  his  profession  by 

the  flock  of  quack  "efficiency  engineers"  whose  principal 
efficiency  seemed  to  lie  in  their  ability  to  separate 
money  from  their  clients.  Most  of  these  fakers  failed 
to  weather  the  business  depression.  The  firms  that 

remain  are  made  up  of  reputable  engineers  with  honor- 
able traditions  to  maintain  who  can  ill  afford  to  make 

mistakes. 
With  the  idea  that  the  progressive  manager  will  be 

glad  of  the  chance  to  compare  the  claims  and  methods 
of  the  better  firms  without  going  to  the  trouble  of  cor- 

responding with  all  of  them,  we  have  asked  twelve  of 
the  best-known  to  state  for  the  American  Machinist 
the  fundamental  principles  on  which  they  base  their 
work  and  the  factors  which  have  contributed  most 
largely  to  their  success.  Their  copy  has  been  edited  only 
where  the  number  of  words  ran  over  our  limit.  Here 
is  what  they  have  to  say: 

Thompson  &  Worley 

THROUGH  the  fog  of  misunderstanding  and  derision 
accumulated  about  the  consultant  in  the  days  of  the 

self-styled  "efficiency  experts,"  the  sunlight  of  apprecia- 
tion is  beginning  to  penetrate,  showing  promise  of  a 

brighter  day  for  the  management  engineer.  Self- 
interest  or  sordid  motives  in  merely  "selling  a  job"  to 
a  client,  as  practiced  by  some  consulting  firms  in  the 
pa.st,  has  unfortunately  cast  some  discredit  on  the  pro- 

fession as  a  whole,  but  time  has  proved  to  these  oppor- 
tunists their  own  worthlessness  and  they  have  been 

forced  to  recognize  the  first  cardinal  principle  of 

professional  and  personal  ethics,  "integrity  of  purpose." 
The  experienced  consulting  engineer  unless  a  meg- 

alomaniac, can  quickly  determine  whether  or  not  he  can 
be  of  real  service  to  a  prospective  client,  and  once  he 

has  convinced  the  client  of  his  ability  to  render  service 
he  should  enter  into  the  performance  of  his  promise 
with  his  whole  heart  and  soul,  and  at  the  lowest  cost  to 
the  client  commensurate  with  the  services  rendered.  He 

must  be  able  to  contemplate  his  client's  problems 
through  eyes  which  are  not  blinded  by  self-esteem,  and 
with  a  mind  unprejudiced  by  preconceived  notions  or 
former  experiences.  He  should  be  able  to  analyze  and 
interpolate  between  the  mechanical  problems  of  the 

shop  and  the  financial  problems  confronting  the  in.sti- 
tution  as  a  whole,  otherwise  he  is  unable  to  criticize 
shop  methods  intelligently,  or  to  suggest  an  amplifica- 

tion or  curtailment  of  the  accounting  machinery  or  the 
administrative  organization.  The  consultant  with  the 
ability  to  visualize  problems  in  two  or  more  dimensions, 
is  the  only  one  properly  equipped  to  fulfill  the  second 

cardinal  requisite,  "knowledge  of  his  job." 
Co-operation  Better  Than  Antagonism 

It  stands  to  reason  that  a  manufacturer  even  in  a 

plant  with  mediocre  equipment  and  with  indifferent 
management,  will  have  learned  at  least  some  of  the 
fundamental  truths  regarding  his  business.  His  opin- 

ions, therefore,  should  never  be  dogmatically  overruled, 
nor  his  methods  upset  without  mature  deliberation  and, 
wherever  possible,  sympathetic  co-operation  with  the 
operating  force.  Likewise,  the  engineer  engaged  in 
building  a  new  operating  organization  should  utilize 
all  the  good  human  material  at  hand,  and  once  having 
built  it,  withdraw  gradually  so  that  his  final  departure 
will  never  be  noticed.  And  when  engaged  in  the  in- 

stallation of  a  production  control  system,  or  a  cost  sys- 
tem, or  a  general  accounting  system,  it  is  a  wise  con- 

sultant indeed  who  will  depart  from  a  rigid  installation 
based  upon  his  experience  in  other  plants,  to  conform 
with  local  prejudices  or  preferences. 

Any  system  without  flexibility,  or  without  the  ardent 
support  of  the  operating  organization,  is  doomed  to 
failure,  as  is  also  the  system  which  is  too  elaborate  for 
the  plant  in  which  it  is  installed.  The  consultant  who 
can  show  a  sympathetic  understanding  of  the  problems 

which  confront  h-'m,  and  particularly  of  his  fellow  men, 
is  most  effectively  equipped  for  his  work.  This,  the 
hardest  attribute  of  all  to  define,  is  the  most  important 
that  the  consultant  can  possess.  It  can  only  be  labeled 
by  a  very  common  word  of  very  rare  possession, 

"judgment." To  summarize — the  consultant  to  be  a  success  in 
his  profession,  must  be  a  man  of  integrity,  a  man  of 
experience,  and  a  man  of  judgment.  He  must  also 
be  many  other  things,  but  above  all,  he  must  be  a 
regular  human  being. 
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Scovell,  Wellington  &  Company 

SINCE  1910  thi".  organization  has  fostered  and  de- 
veloped the  ideal  of  constructive  service  in  Industrial 

Engineering  and  Accounting.  This  service,  conducted 
from  five  conveniently  located  offices,  embraces: 

Industrial  engineering,  which  develops  organization 
plans,  improves  factory  layout,  methods  and  operations, 
organizes  production  planning  and  control,  and  betters 
labor  relations — all  resulting  in  greater  efficiency,  re- 

duced costs  and  increased  profits. 
Constructive  accounting,  including  the  design,  in- 

stallation and  revision  of  cost  systems,  and  the  reor- 
ganization of  accounting  and  office  methods. 

Tax  service  and  general  accounting.  Federal,  state 
and  local  taxation  is  so  heavy  that  business  decisions 
cannot  be  made  to  the  best  interest  of  all  concerned 
without  considering  their  effect  on  taxes.  We  have, 
therefore,  in  each  of  our  offices,  men  who  are  devoting 
all  their  attention  to  tax  problems  of  clients. 

Three  special  aspects  of  our  constructive  service  are 
worthy  of  more  detailed  description  at  present.  The 
first  of  these  is  our  cost  accounting  service,  which  has 
been  conspicuously  successful.  It  is  thorough;  prov- 

able with  the  general  accounting  of  our  clients;  in- 
tensely practical  in  operating  details,  such  as  labor  and 

material  reports;  and  distinguished  by  logical  and 
original  methods  of  analyzing  an-r^  applying  overhead 
or  burden. 

Besides  this  service  for  all  kinds  of  business  enter- 
prises, we  have  devised  and  installed  uniform  co.st 

methods  in  the  plants  of  members  of  eighteen  promi- 
nent trade  associations.  In  the  majority  we  have  used 

a  pre-determined  or  Standard  cost  basis,  .showing  each 
month  the  differences  between  standard  and  actual  cost; 
and,  by  establishing  the  reasons  for  variances,  we  have 
eliminated  or  minimized  production  losses. 

So  Islv  as  we  know  we  were  the  first  to  formulate 
and  ̂ jut  into  actual  practice  the  theory  of  a  normal 
burden  charged  to  cost  or  product,  and,  in  periods  of 
curtriled  production,  unearned  burden  charged  off  en- 

tirely outside  of  current  costs. 
Combined  financial  and  industrial  audits  constitute 

the  second  feature.  The  combination,  in  one  organ- 
ization, of  industrial  engineers  and  certified  public 

accountants,  is  of  greater  importance  today  than  ever, 

for  manufac^^'.i.rers  are  confronted  not  only  with  cur- 
rent financing  but  also,  because  of  the  difficulty  of  such 

financing,  with  the  engineering  problem  of  reducing  the 
need  for  it  by  increasing  the  earning  power  of  the 
assets.     This  can  be  done: 

1.  By  reducing  the  cost  per  operation  and  per  unit  of 
production,  through  proper  control  of  production  and 
purchases. 

2.  By  reducing  the  inventory  to  the  lowest  practical 
basis,  through  having  it  well  balanced. 

3.  By  improving  the  executive  control  of  the  busi- 
ness, and 

4.  By  increasing  the  efficiency  per  hour  of  every 
man,  machine  and  facility. 

The  financial  audit  is  needed  today,  but  even  more 
so  is  the  industrial  audit.  With  our  joint  organization 
we  often  make  a  combined  financial  and  industrial 
audit,  to  place  before  the  manufacturer  a  critical  an- 

alysis covering  financing,  manufacturing,  sales  and  costs. 
The  third  important  service  consists  of  the  reports 

for  executives  which  result  from  our  constructive  serv- 
ice.   They  are: 

Prompt — news,  not  history. 

Accurate — giving  a  true  picture  of  the  conditions  of 
the  business. 

Clear — easily  understood  and  readily  explainable  to 
factory  men  whose  work  is  being  judged. 

Sufficient — inclusive  of  all  details  essential  to  success- 
ful operation. 

The  appreciation  of  the  industrial  helpfulness  of  con- 
structive service  has  attracted  to  our  professional  staff 

accountants  and  engineers  qualified  by  training  and 
experience  to  deal  with  industrial  problems.  Further- 

more, our  policy  of  maintaining  a  staff  permanently 
enables  us  to  give  maximum  service. 

G.  Charter  Harrison  Associates 

THIS  organization,  which  is  an  association  of  ac- 
countants and  engineers,  specializes  in  the  design  of 

scientific  .systems  of  cost  predetermination.  Under  the 
methods  developed  by  G.  Charter  Harrison,  founder  and 
head,  all  data  relative  to  cost  variations  are  brought 
to  a  focus  on  a  Summarized  Operation  Efficiency  State- 

ment which  gives  a  comparison  of  the  total  actual  and 
predetermined  or  standard  costs  for  the  period,  and 
then  analyzes  the  variation  from  standard  according  to 
the  causes  underlying  these  variations  as  for  instance: 

Idle  time  due  to  lack  of  orders. 
Idle  time  due  to  other  causes. 
Variations  in  the  price  of  supplies. 
Variations  in  the  quantity  of  supplies  used. 
Variations  in  the  salaried  staff. 
Variations  in  the  rates  of  salaries  paid,  etc..  etc. 
This  Summarized  Operating  Efficiency  Statement, 

which  is  supported  by  detailed  subsidiary  statements, 
shows  increases  in  costs  in  red,  and  decreases  in  green, 
and  thus  instantly  draws  the  attention  of  the  executive 
to  unfavorable  conditions.  It  is  analogous,  in  fact,  to 

the  raili-oad  semaphore,  which  symbol  has  therefore 
been  adopted  as  the  trade  mark  of  this  organization. 

The  cost  engineering  methods  developed  by  G.  Char- 
ter Harrison  have  been  somewhat  fully  described  in  his 

book  "Cost  Accounting  to  Aid  Production,"  published 
by  the  Engineering  Magazine  Company.  The  analysis 
of  co.st  variations  by  causes  is  accomplished  by  the  use 
of  a  series  of  cost  formulas  which  render  the  analysis 
of  cost  variations  a  matter  of  simple  routine  so  that 
the  most  complex  cost  situations  can  be  analyzed  by 

the  ordinary  grade 'of  office  help. 
A  special  feature  of  the  service  of  this  organization 

is  that  of  presenting  all  plans  in  complete  diagram 
form,  these  diagrams  illustrating  the  routine  involved 
in  the  introduction  and  operation  of  the  system,  com- 

mencing with  the  figuring  of  the  standard  or  predeter- 
mined costs  and  working  step  by  step  to  the  use  of 

these  standard  costs  in  obtaining  daily,  weekly  and 
monthly  efficiency  data,  current  costs,  and  monthly 
profit  and  loss  statements.  These  diagrams  are  drawn 
up  in  such  complete  form  as  to  enable  the  work  of 

installing  the  system  to  be  accomplished  by  the  client's 
organization  with  little  if  any  further  supervision, 
and  it  was  by  the  u.se  of  such  diagrams  that  Mr.  Har- 

rison was  enabled  to  inti'oduce  his  methods  in  England 
in  the  factory  of  Rolls  Royce,  Ltd.,  with  a  total  expendi- 

ture of  his  personal  time  of  only  six  weeks. 
The  methods  which  are  introduced  by  this  organiza- 

tion are  based  on  the  principle  of  exceptions — con- 
sidei'ed  from  the  standpoint  of  enabling  the  executive 
to  use  his  time  to  the  best  advantage.  They  follow  the 

idea  expressed  by  George  Horace  Lorimer  in  "More 
Letters  from  a  Self-made  Merchant  to  His  Son": 
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in  the  first  place,  you  don't  need  to  bother  very  much 
about  the  things  that  are  g'oing  all  right,  except  to  try  and 
make  them  go  a  little  better;  but  you  want  to  spend  your 
time  smelling  out  the  things  which  are  going  all  wrong  and 

laboring  with  them  till  you've  persuaded  them  to  lead  a 
better  life.  For  this  reason  one  of  the  most  important 

duties  of  your  job  is  to  keep  track  of  everything  that's  out of  the  usual. 
These  methods  in  effect  represent  the  application  of 

the  scientific  management  idea  in  the  field  of  account- 
ing— ^they  result  in  closing  the  breach  between  the 

engineer  with  his  daily  need  of  standards,  and  the  old 
time  cost  accountant  who  viewed  costs  in  the  retro- 

spective solely  and  who  was  interested  only  in  records 

of  past  performance  expi'essed  without  relation  to  stan- 
dards. 

Ernst  &  Ernst 

OUR  service  has  to  do  with  the  management  and  con- 
trol of  business,  with  finances,  accounts  and  costs 

and  the  organization  and  method  incidental  thereto.  It 
covers  the  field  of  planning,  production,  inventory  con- 

trol, cost  accounting,  financial  accounting,  budgeting, 
market  analysis,  business  graphics  and  the  mechanics 
of  accounting  and   record  keeping. 

It  has  for  its  object  the  development  of  method  to 
obtain  accurate  knowledge  of  facts  and  figures,  for  the 
control  of  business  in  all  of  its  elements;  and  to  place 
in  the  hands  of  management  the  essential  information 
for  making  competent  plans  and  the  necessary  tools  for 
making  the  plans  effective.  Any  undertaking,  whether 
it  involves  the  installation  of  a  cost  accounting  system 
or  the  establishment  of  a  plan  for  making  a  market 
analysis,  is  approached  with  the  purpose  of  making 
effective  a  method  devoid  of  red  tape,  that  will  function 
readily,  and  develop  accurate  results. 
We  recognize  the  following  fundamental  essentials 

that  must  be  present  in  our  own  and  the  client's  organi- 
zation : 

1 — That  the  essential  machinery  of  business  is  com- 
petent organization.  This  means  the  selection  of  men 

and  women,  endowed  with  intelligence,  suited  to  their 
work  and  equipped  with  a  system  functioning  at  all 
times  along  straight  lines. 

2 — That  facts  ai-e  the  basis  of  all  science,  figures  the 
basis  of  all  business  and,  therefore,  that  facts  and  fig- 

ures are  the  bases  of  the  science  of  business. 

3 — That  the  expansion  of  our  activities  and  the  qual- 
ity of  our  services  can  only  be  as  rapid  as  the  finding  of 

men  of  character  and  ability  available  and  trained  to 
do  the  work. 

4 — That  this  service  must  be  constructive,  that  it 
must  build  up  rather  than  tear  down,  it  must  retain  if 
possible  all  old  employees  instead  of  introducing  new 
ones  to  the  organization,  thus  putting  to  the  best  use 
all  the  man-power  and  material  available  within  the 
client's  organization. 

5 — There  are  no  two  people  in  our  own  organization 
related  to  each  other,  and  no  place  in  it  for  the  man 
who  nags ;  nor  is  there  any  room  for  the  egotist. 

6 — Training  and  encouragement  of  younger  men  is 
an  essential;  overlooking  their  minor  shortcomings  and 
developing  their  latent  talent  to  the  utmost. 

7 — Development  of  real  team  work  while  encouraging 
and  I'ecognizing  individual  effort. 

8 — Possession  of  a  library  in  which  is  contained,  and 
readily  available,  the  accumulated  experience  gained  to 
date  in  a  practice  covering  twenty  years;  also  the  best 
literature  on  the  subjects  in  which  we  are  interested. 

9 — Close  adherence  to  standard  practice  developed  by 
competent  staff  members  whose  activities  have  extended 
into  many  different  lines  of  business  in  the  principal 
business  centers  of  the  United  States.  This  is  accom- 

plished through  a  clearing-house  functioning  in  our 
New  York  office  that  keeps  in  constant  touch  with  all 
members  of  our  system  staffs  wherever  located. 

10 — We  adhere  strictly  to  the  principle  that  all  ac- 
counting should  be  controlled — particularly  cost  ac- 

counting— and  that  the  general  financial  books  should 
reflect  at  all  times  the  results  developed  in  cost  ac- counting. 

A.  L.  DeLeeuw 

CONSIDERING  that  every  industrial  enterprise  con- 
tains the  elements  of  men,  equipment  and  system, 

I  divide  my  attention  equally  among  these  three. 
As  to  men,  I  consider  that  foremen,  superintendents, 

and  other  executives  who  have  been  with  an  establish- 
ment for  some  time  and  who  have  absorbed  a  great 

deal  of  knowledge  essential  to  the  running  of  the  plant 
should  not  be  displaced  except  in  extreme  cases  and 
that,  if  they  should  prove  to  be  deficient  in  some  re- 

spects, it  is  better  to  instruct  them  and  if  necessary 
to  give  them  assistance  than  to  lose  their  accumulated 
knowledge  and  at  the  same  time  their  loyalty.  In 
short,  whatever  new  features  there  are  in  a  system  I  in- 

troduce must  preferably  be  carried  out  by  the  existing 
organization  and  with  a  minimum  of  changes  in  duties. 

In  introducing  a  system  of  wage  payment,  I  consider 
these  three  things  essential:  that  there  must  be  mutual 
justice  between  employers  and  employees  to  the  fulle.st 
possible  extent,  that  the  men  should  be  placed  in  a 
position  where  they  can  give  their  full  effort  to  their 
employer,  and  that  no  man  should  work  so  long  or  so 
hard  that  he  is  not  equally  fit  the  next  morning.  I 
further  consider  it  of  great  importance  to  study  the 

men's  capabilities  and  to  allow  them  to  work  at  tasks 
to  which  they  are  specially  adapted. 

It  is  my  experience  that,  as  a  rule,  equipment  is  not 
used  to  the  fullest  possible  extent  or  to  the  best  advan- 

tage. This  does  not  refer  to  machinery  standing  idle  for 
avoidable  or  unavoidable  reasons,  but  to  the  fact  that 
the  capacity  of  machinery  and  equipment  is  generally 
underestimated  and  that  even  thoroughly  practical  men 
hesitate  to  change  the  existing  practice  and  try  new 
methods.  For  these  reasons  my  first  attempts  at  bet- 

terment are  usually  directed  toward  the  more  complete 
use  of  existing  equipment,  supplementing  it,  perhaps, 
here  and  there  with  some  inexpensive  accessory.  I 
have  found  that  the  attempt  at  obtaining  better  me- 

chanical methods  awakens  the  interest  of  men  and  ex- 
ecutives and  gains  their  co-operation,  so  that  many 

later  improvements  can  be  credited  directly  to  the  same 
men  who  heretofore  were  adverse  to  any  change. 

As  a  system,  I  make  a  sharp  distinction  between 

system  of  control  and  what  might  be  called  "paper 
system."  Though  orders,  instructions,  time-records, 
etc.,  require  a  certain  number  of  forms  and  a  certain 
amount  of  clerical  labor,  I  aim  to  reduce  the  paper 
system  to  the  lowest  possible  limit.  First,  because  it 
is  a  burden ;  and  second,  because  it  always  arouses  the 
antagonism  of  men  and  often  of  executives.  However, 
I  insist  on  keeping  the  fullest  possible  records  of  im- 

provements made  and  of  methods  established,  and 
wherever  possible  I  give  clean-cut  instructions  as  to  the 
work  to  be  done,  but  without  insisting  that  the  men 
shall  follow  these  instructions  if  they  find  a  wav  which 
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is  better  in  general  or  perhaps  better  adapted  to  their 
personality. 

Finally,  in  introducing  new  methods  and  betterments, 
I  insist  that  the  work  introduced  shall  be  self-sustain- 

ing at  the  earliest  possible  moment  and  that  the  exten- 
sion of  this  betterment  work  shall  be  carried  by  the 

profits  made  by  that  part  of  the  system  already  intro- 
duced.   

Miller,  Franklin,  Basset  &  Company 

OUR  JOB  is  to  reduce  the  cost  of  making  and  selling 
a  product.  To  do  this,  it  may  be  necessary  for  us  to 

do  some  or  all  of  the  following  things: 
1 — Reduce  the  material  cost  by  reducing  waste  and 

spoilage  or  by  finding  less  expensive  materials. 
2 — Find  better  and  faster  ways  to  do  work. 
3 — Set  standards  of  production  and  devise  wage  in- 

centive plans. 
4 — Arrange  machines  and  departments  in  order  to 

expedite  work,  reduce  the  number  of  employes  needed 
and  cut  down  the  movement  of  materials. 

5 — Devise  a  cost  system  which  will  indicate  where 
costs  are  too  high,  and  why. 

6 — Devise  a  method  of  planning  production  which 
will  reduce  idle  time  of  men  and  machines,  cut  down 
the  investment  in  goods  in  process  and  speed  up  the  flow 
of  work  through  the  shops. 

7 — Reduce  clerical  work  in  offices. 
8— Recommend  better  methods  of  selling. 
The  policies  and  principles  that  guide  us  in  our  work 

are  as  follows: 

1 — Any  method  must  be  devised  to  fit  the  exact  needs 
of  any  given  shop.  No  two  shops,  even  in  the  same 
industry,  are  exactly  alike;  therefore  no  two  can  safely 
use  exactly  the  same  methods  of  planning,  of  cost  ac- 

counting or  of  anything  else.  There  is  no  method  that 
is  universal.  We  have  no  pet  methods — no  fads — that 
we  try  to  force  on  any  concern.  Every  problem  is,  we 
feel,  a  new  one,  which  must  be  solved  on  its  own  merits, 
but  which  experience  will  help  to  solve. 

2 — Changes  in  methods  and  installations  of  systems 
should  be  done  by  those  members  of  the  manufacturer's 
staff  who  are  best  acquainted  with  the  conditions 
and  who  will  have  to  operate  the  new  methods.  If  out- 

siders do  all  the  work  of  installation,  the  client's  people 
will  not  be  fully  acquainted  with  the  routine  and  the 
system  is  too  apt  to  fail  when  the  outside  engineers 
leave. 

3 — Our  ability  to  devise  new  methods  is  due  to  wide 
experience— gained  in  more  than  1,600  factories — which 
have  taught  us  what  methods  are  best  adapted  to  pecu- 

liar conditions;  and  to  the  fact  that  we  can  give  our 
entire  time  to  studying  out  the  best  new  methods,  as 

we  have  no  routine  duties  as  do  the  client's  regular 
employes. 

4 — We  save  time  for  the  client  by  guiding  his  staff, 
so  that  false  starts  and  mistakes  in  method  and  in 
installing  the  methods  will  be  avoided.  We  know  the 
short  cuts.  We  act  as  advisers,  consultants,  guides  and teachers. 

5 — The  object  of  a  business  is  to  make  profits;  not 
to  operate  an  ingenious  system.  Therefore,  we  believe 
that  a  system,  or  any  bit  of  routine  in  a  system,  is  not 
justified  unless  it  saves  money  ultimately.  For  in- 

stance, it  is  foolish  to  pay  a  clerk  $1,500  a  year  unless 
his  work  will  save  more  than  it  costs. 

6 — Our  men  are  chosen  for  four  principal  qualities: 
Technical  ability;  experience  in  the  operating  end  of 

factories ;  an  open  mind ;  a  tactful  and  pleasing  person- 
ality. Our  men  go  through  a  long  apprenticeship  under 

able  supervision  before  they  are  allowed  any  discretion- 

ary powers. 
7 — All  of  our  work  is  done  under  the  supervision  of 

a  partner  who  is,  of  course,  as  anxious  that  a  job  be 
done  well  as  is  the  client  for  whom  we  do  it. 

Dwight  V,  Merrick 

1FEEL  THAT  "the  factors  which  have  coctributed 
most  largely  to  my  success"  are: 

1 — That  I  prepare  the  way  by  assuring  each  one 
who  is  to  be  affected  that  he  is  party  to  the  plan  and 
will  be  benefited  by  it. 

2 — That  before  establishing  a  standard  condition  or 
method  of  work  I  prepare  the  ground  carefully,  in 
order  that  changes  shall  not  have  to  be  made  later  in 
the  standard   condition  or  method. 

3 — That  in  working  out  standards  of  conditions  or 
method  on  the  basis  of  carefully  prepared  conditions, 
I  make  an  exhaustive  analysis  of  all  pertinent  factors. 

With  respect  to  "the  fundamental  principles  on  which 
I  base  my  work,"  these  are  in  part  stated  or  implied  in 
the  paragraph  above;  but  the  following  additional 
statement  may  be  of  value: 

1 — Confidence  and  co-operation  of  executives,  fore- 
men and  workers  must  be  secured  by  an  explanation  of 

the  purpose  and  methods  of  work. 
2 — ^There  must  be  a  standardization  of  equipment  and 

methods  and  the  development  of  a  smooth  flow  of  work 
through  a  department  before  betterment  work  can  be 
done  which  will  be  substantial  and  permanent. 

3 — Every  machine  and  process  must  be  studied  with 
great  detail  before  a  correct  method  of  co-operation  and 
manipulation  can  be  determined. 

4 — Persons  must  be  promptly  and  accurately  sized 
up  with  respect  to  their  individual  abilities  and  skill, 
and  selected  for  various  kinds  of  work  accordingly. 

5 — Time  study  as  a  method  of  investigation  must  be 
conducted  with  great  precision  and  care  and  the  largest 
professional  experience  must  be  brought  to  bear  upon 
the  computation  of  usable  standard  times  and  rates. 

6 — Only  the  standard  times  and  rates  based  on  most 
pain.staking  time  study  are  dependable  and  likely  to  be enduring. 

C.  E.  Knoeppel  &  Co.,  Inc. 

MORE  AND  more  clearly,  as  the  years  pass,  my  be- 
lief is  strengthened  in  the  virtue  of  simple  ways  of 

doing  things,  as  compared  to  complicated  methods  which 
are  hard  to  understand. 

In  thf  matter  of  organization,  for  example,  we  work 

dowTi  to  the  under-causes.  To  us,  "organization"  means 
something  quite  beyond  a  chart  on  the  wall,  or  a  book 
of  rules.  It  means  studying  individuals  in  relation  to 
the  duties  to  be  performed.  It  means  assurance  that 
authority  will  go  hand-in-hand  with  responsibility.  It 
means  preventing  the  sort  of  blame  that  shifts  from 
one  person  to  another  when  duties  overlap,  or  when  a 

gap  is  left  between  one  department's  activities  and 

another's. Late  last  autumn,  one  of  our  clients  took  me  to  task, 

good-naturedly.  Said  he,  "There  is  one  feature  of  your 
service  which  you  do  not  emphasize  enough — and  that 
is  your  ability  to  handle  organization  work  so  that  you 

'tie  up  the  loose  ends'  effectively."  It  seems  to  me 
that  I  never  appreciated  dny  compliment  more  than that  one. 
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So,  also,  in  developing  closer  executive  control  with- 
out demanding  too  much  attention  to  details,  executive 

control  means  to  me  something  very  real  and  very  defi- 
nite. It  means  reducing  the  number  of  persons  with 

whom  a  high  executive  must  confer  in  order  to  keep  in 
touch  with  present  and  near-future  problems — but  with 
provision  that  any  exception  happening  shall  be  brought 

to  the  executive's  attention  promptly. 
Just  as  a  general  is  no  less  in  control  at  headquar- 

ters because  he  does  not  need  to  know  the  identity  of 

every- captain  and  lieutenant  in  each  of  the  brigades 
along  the  battle  line;  so  the  business  commander  should 
not  be  burdened  with  non-essential  facts. 

I  believe  that  once  the  administrative  practices  of  a 
business  have  been  set  forth  clearly  and  fairly,  the 
executive  control  of  that  business  can  best  be  effected 

through  "management  by  exception."  By  that,  I  mean, 
to  provide  for  smooth-running  routine,  and  leave  high- 
executive  attention  free  to  consider  and  decide  as  to 
exceptions  and  emergencies  whose  treatment  must  vary 

from  the  "regular  way." 
I  believe  in  simplifying  business  records  to  the  limit 

consistent  with  accuracy,  clarity  and  promptness.  So, 
in  administrative  use  of  production  figures  and  cost 
figures,  and  in  relation  to  sales  development.  One  set 
of  records  can  be  made  to  accord  ample  information  for 
all   concerned. 

Contrary  to  some  other  men  who  have  spent  many 
years  in  active  business  management,  I  believe  that  the 

so-called  "industrial"  enterprise  is  not  necessarily  differ- 
ent from  the  enterprise  called  "commercial."  In  a  com- 

mercial business  the  buying  function  is  raised  to  in- 
creased importance,  as  compared  with  the  industrial 

business  where  it  is  naturally  subordinate  to  produc- 
tion. But  so  far  as  the  finance  and  sales  divisions  of 

any  business  are  concerned,  the  delivery  of  finished 
stock  by  the  manufacturing  division  is  scarcely  differ- 

ent from  the  delivery  to  stock-rooms  of  finished  goods 
bought  from  another  source. 

In  America,  where  the  functions  of  production  and 
sales  are  customarily  handled  by  a  single  firm  or  cor- 

poration, it  is  possible  to  simplify,  while  yet  strengthen- 
ing the  executive  control. 

As  to  factors  contributing  to  our  success:  I  would 
name,  as  all-important,  our  policy  of  concentrating  upon 
essentials  in  order  of  their  importance,  and  steering 
clear  of  everji;hing  that  even  remotely  smacks  of  red- 
tape. 

Wallace  Clark — Fred  J.  Miller 
THE  TASK  of  the  management  engineer,  as  we 

understand  it,  might  be  divided  into  two  parts: 
First :  to  create  or  stimulate  in  the  members  of  a 

client's  organization  a  desire  for  better  management 
and  to  help  them  to  a  clear  understanding  of  the  prin- 

ciples on  which  good  management  is  based. 
Second :  to  put  into  their  hands  the  methods  by  which 

the  desired  condition  can  be  attained. 

Our  experience  has  taught  us  that  in  beginning  any 
installation  it  is  better  to  build  up  from  the  shop  rather 
than  down  from  the  top.  Accordingly  we  find  out  what 
part  of  the  shop  is  most  in  need  of  help  and  work  with 
that  foreman,  helping  him  first  of  all  to  get  a  clearer 
understanding  of  his  job  and  his  responsibilities,  to 
plan  the  work  ahead  of  him,  to  report  his  plans  to  his 
immediate  superior  and  the  delays  which  prevent  him 
from  following  them.    We  show  the  foreman  how  to  use 

a  simple  method  of  recording  the  running  of  his  ma- 
chines together  with  the  reasons  for  their  idleness,  and 

how  to  compare  the  performance  of  his  workmen  with 
the  best  standard  he  knows,  at  the  same  time  finding 
out  the  reasons  why  a  man  has  fallen  behind. 

In  this  way  the  foreman  learns  how  to  plan  his  own 
work  and  to  make  the  best  use  of  his  equipment  and knowledge. 

When  the  training  of  several  foremen  in  these  meth- 
ods is  well  under  way,  it  is  time  to  begin  to  co-ordinate 

the  work  of  the  various  departments  and  plan  the  oper- 
ation of  the  plant  as  a  whole.  This  is  done  by  intro- 

ducing simpler  and  more  effective  methods  where  those 
in  use  do  not  serve  the  purpose  for  which  they  were 
intended.  The  methods  of  keeping  stores  are  revised  if 
necessary.  The  work  to  be  done  is  covered  by  adequate 
instructions,  and  it  is  carefully  planned,  that  is,  mate- 

rials, special  tools  and  fixtures  are  ordered,  and  the 
necessary  time  of  machines  and  operators  set  aside. 
The  progress  of  work  is  watched  and  obstacles  are  re- 

moved. Cost-keeping  methods  are  installed  which  give 
accurate  information  as  to  the  cost  of  work  done  as  well 
as  the  cost  of  idleness.  Load  charts  are  drawn  which 
give  executives  a  comprehensive  picture  of  the  work 
ahead  of  the  plant,  so  that  they  can  make  their  plans accordingly. 

All  these  changes  in  methods  are  made  in  consultation 
with  the  members  of  the  organization,  and,  because  they 
have  helped  to  develop  methods  to  meet  conditions,  they 
understand  that  they  are  not  bound  by  hard  and  fast 
rules  but  that,  as  conditions  change  in  future,  the  details 
of  their  methods  will  have  to  be  changed. 

We  have  been  able  to  secure  results  because  we  have 

secured  the  co-operation  of  the  individual  members  of 
our  clients'  organizations.  We  have  assumed  that  men 
want  tp  make  good  on  their  jobs  and  that  the  plant  can- 

not be  well  managed  until  we  remove  the  obstacles  which 
prevent  men  from  making  good. 

Dwight  T.  Farnham — Irving  A.  Berndt 
AN  INDUSTRY  to  survive  and  play  a  constructive 

l\.  part  in  modern  civilization — which  is  itself  indus- 
trial— must  be  successful.  That  means  that  it  must  earn 

reasonable  returns  on  the  capital  invested.  Earning 
power  depends  first  upon  the  wisdom  of  the  entrepreneur 
who  founded  the  business,  because  a  business  cannot 
succeed  when  there  is  no  economic  reason  for  its 
existence. 

If  the  strategic  position  of  a  business  is  sufficiently 
sound  to  permit  it  to  exist,  the  amount  and  continuity 

of  its  earnings  depend  upon  its  management.  Manage- 
ment divides  into  three  classes:  I. — Financial  manage- 

ment; II. — Sales  management;  III. — Production  man- 

agement. In  each  of  these  classes  two  functions  are  exercised: 
I. — The  administrative — which  has  to  do  with  the  deter- 

mination of  business  policy.  Successful  business  policy 
is  based  upon  the  collection  and  interpretation  of  facts. 
II. — The  executive — which  has  to  do  with  the  effective 
motivation  of  the  organization  in  the  direction  which 
the  determined  business  policy  demands.  Executive  con- 

trol depends  upon  personality. 
The  success  of  the  consulting  engineer  depends  upon 

his  realization  of  these  facts  and  upon  his  ability  to 
assist  in  increasing  the  effectiveness  of  all  three  classes 

of  management.  Personally  I  consider  one  of  my  prin- 
cipal assets  my  actual  experience  as  an  accountant,  a 
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laborer,  a  foreman,  a  superintendent,  a  general  superin- 
tendent of  six  plants,  a  salesman,  a  general  manager,  a 

director  and  a  stockholder.  This  has  made  it  possible 
to  understand  the  viewpoint  of  all  parties  to  industry 
and  to  recommend  to  clients  only  such  methods  of  man- 

agement as  actually  assist  in  increased  earnings  from 
the  business. 

The  successful  consulting  industrial  engineer  must  be 
able  to  analyze  the  whole  business,  to  determine  what  is 
wrong  and  to  effect  the  necessary  changes. 

In  financial  management  the  successful  consulting 
industrial  engineer  must  be  able  to  analyze  a  balance 
sheet,  to  detect  dangerous  tendencies  and  to  assist  in 
their  correction.  He  must  be  able  to  advise  as  to  divi- 

dend policie.s,  as  to  the  investment  of  funds  and  must  be 
familiar  with  economic  and  market  tendencies.  He  must 
be  able  to  assist  in  refinancing.  Altogether  he  must  so 
advise  his  clients  that  the  maximum  returns  will  be 
secured  from  the  financial  policy  adopted. 

In  sales  management  he  must  be  able  to  work  out  a 
competitive  analysis  of  the  product  which  will  show  just 
what  must  be  done  to  increase  the  volume  of  sales  and 
to  increase  the  margin  between  costs  and  sales  price. 
He  must  understand  market  analysis,  the  various 
methods  of  sales  organization  and  must  have  sufficient 
knowledge  of  advertising  to  realize  exactly  what  sort 
of  technical  assistance  is  required.  He  must  under- 

stand the  problems  of  sales  management  and  of  sales- 
men and  must  be  familiar  with  the  various  quota  setting 

and  sales  follow-up  systems. 
In  production  management  he  must  be  familiar  with 

the  various  production  control  systems,  with  rate  setting, 
with  standardization,  storage  and  purchase  methods, 
personnel  direction,  committee  organization,  profit  shar- 

ing organization,  costs,  in  fact  with  every  phase  of 
plant  management  which  bears  directly  or  indirectly 
upon  the  reduction  of  manufacturing  costs. 

If  the  consulting  engineer  really  knows  the  funda- 
mentals of  successful  financial,  sales  and  production 

management;  if  he  is  capable  of  analyzing  each  situa- 
tion and  of  correcting  it  tactfully;  if  he  will  use  common 

sense  instead  of  systems  and  panaceas;  if  he  will  sub- 
stitute personal  service,  character  and  integrity  for  slo- 

gans and  aphorisms  he  will  be  successful.  If  he  neglects 
these  essentials  I^e  will  only  injure  himself,  his  clients 
and  his  profession. 

Arisen,  Goodwin  and  Associates 

THE  OBJECTIVE  of  modern  production  engineering 
is  the  development  of  methods  and  movements 

whereby  the  physical  man  may  co-operate  to  the  fullest 
extent  possible  with  the  mental  man.  The  capacity  of 
the  physical  man  can  be  definitely  determined,  and  is 
very  limited.  The  capacity  of  the  mental  man  has  never 
been  determined;  his  ultimate  ability  has  no  limit, 
provided  it  is  encouraged  to  function. 

The  great  pity  of  our  age  is  that  while  the  mental 
man  has  been  greatly  developed,  the  physical  man  has 
deteriorated  in  his  mutual  co-operative  method.  The 
physical  man,  relieved  by  the  mental  man  of  the  neces- 

sity of  putting  forth  the  same  exertion  for  the  accom- 
plishment of  his  aim,  goes  on  expending  the  same  effort 

as  formerly,  but  inefficiently,  because  he  has  learned  to 
call  upon  his  mental  brother  only  in  cases  of  extreme 
urgency.  What  is  needed  imperatively  today  is  to  teach 
the  physical  man  to  enlist  the  service  and  help  of  his 
mental  brother,  so  that  effort   and   strength   may  be 

conserved  to  further  nourish  and  co-operate  in  the accomplishment  of  greater  achievem.ent. 
For  centuries  study  has  been  intensively  directed  at 

the  phenomena  of  nature,  at  the  composition  of  the 
animate  and  inanimate  elements  which  go  to  m.ake  up 
the  earth  and  the  world,  at  the  chemical  energy  and forces  of  nature,  and  at  the  physical  energy  and  forces 
of  nature.  Stupendous  progress  has  been  made  in  these directions. 

The  capability  and  development  of  the  human  element 
were  overlooked,  until  within  the  last  decade  the  effort 
has  been  made  to  determine  whether  the  same  results 
which  have  been  attained  in  the  physical  sciences  could 
not  be  reached  out  for  in  the  study  of  the  human  ele- 

ment. The  result  has  been  that  there  is  now  a  definite 
conception  of  the  conservation  of  the  physical  energy 
of  the  human  element  through  appropriate  direction  or 
supervision  rather  than  by  its  masterful  and  wasteful expenditure. 

Elimination  of  Waste  by  Co-ordination 
OF  Human  Effort 

The  first  principles  have  been  established.  The  next 
step  must  be  the  education  of  the  mass  of  humanity 
to  an  appreciation  of  the  utility  of  the  human  element, 
and  the  co-ordinating  of  all  human  effort  into  masterful instead  of  wasteful  purposes. 

Our  forebears,  in  the  face  of  natural  resources  that 
appeared  boundless,  and  with  the  main  ideal  of  a  bare 
existence  uppermost  in  mind  made  tremendous  sacri- 

fices of  material  and  effort.  We  have  inherited  their 
wastefulness  and  neglected  their  thrift.  Our  natural 
resources  have  become  depleted  to  a  point  where,  while 
the  pinch  does  not  exist,  the  shortage  is  apparently  in sight. 

Our  development  of  the  factory  system  of  production, 
wholesale  methods  of  distribution  and  tremendously 
competitive  ideas  of  advertising  and  selling  have  brought 
about  a  tremendous  burden  of  cost,  so  far  as  the  ulti- 

mate consumer  is  concerned.  The  problems  of  adver- 
tising and  selling  and  of  distribution  being  the  newest 

of  all,  we  will  undoubtedly  hold  on  to  them  and  find 
their  solution  more  reluctantly  than  with  the  others. 
Efficiency  having  bean  for  some  time  applied  to  matters 
of  production,  these  will  continue,  undoubtedly,  to 
receive  the  greatest  amount  of  attention  and  probably 
it  is  in  this  direction  that  the  greatest  and  the  immedi- 

ate gains  may  be  made. 
However,  whether  our  methods  for  greater  efficiency 

be  applied  to  production,  selling  or  distribution,  we 
must,  if  we  accomplish  anything  at  all.  keep  in  mind  a 
clear  conception  of  what  efficiency  is.  To  some  it  means 
the  merciless  speeding  up  and  driving  of  men  in  direct 
violation  of  one  of  the  fundamentals — the  fair  deal.  To 
others  it  means  absolute  routine,  which  is  never  efficient 
and  violates  another  fundamental — common  sense.  To 
still  others  it  means  loading  pig  iron  on  cars  in  time 
to  a  stop  watch.  These  are  all  misconceptions  of  effi- ciency. 

Efficiency  results  from  the  consistent  practice  of  all 
of  a  few  simple  but  fundamental  principles.  Like  the 
laws  of  health  and  all  other  of  nature's  laws,  while 
universally  applicable,  they  work  out  into  an  infinite 
variety  of  detail  in  practice.  In  the  long  run,  however, 
they  all  fall  under  one  separate  and  indivisible  classi- 

fication, those  laws  and  rules  which  in  their  application 
shape  themselves  along  ihe  lines  dictated  by  common sense. 
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Harrington  Emerson 

FIRST  find  out  what  the  actual  conditions  are,  then 
find  out  what  ought  to  be.  What  methods  will  enable 

us  to  attain  the  ideal  and  have  we  the  character,  com- 
petence and  courage  to  use  them? 

Principles  concern  me  very  much,  details  much  less 
although  they  have  their  value.  Principles  are  happily 
few;  details  are  without  number.  Therefore,  recognize 
and  apply  principles,  going  to  the  very  bottom.  Do  not 
build  on  sand!  An  important  principle  is  that  of  pro- 

portion. Nature  observes  this  principle  and  it  holds 
good  as  to  business  as  well. 

It  would  not  be  possible  for  all  of  us  to  be  producers 
or  all  to  be  manufacturers  or  all  to  be  carriers  or  all 
to  be  sellers.  There  is  a  very  definite  and  fixed  best 
relation  between  the  different  industrial  groups  from 
producers  to   sellers. 

There  are  only  three  elements  in  production:  the 
equipment;  the  materials;  the  supervising  human  per- 
.sonnel.  For  these  thi-ee  the  most  economical  propor- 

tions are  fixed  in  each  separate  kind  of  business.  There 
is  also  in  each  business  an  economically  definite  amount 
of  justifiable  investment  for  each  $1,000  of  average 
revenues. 

There  are  more  minute,  longer  gathered  and  classi- 
fied statistics  as  to  railroad  operation  than  as  to  any 

other  widely  extended  business.  The  various  industrial 
principles  can  be  illustrated  by  a  study  of  general  rail- 

road conditions. 
Transportation  as  a  standard  whole  is  entitled  to 

about  seven  per  cent  of  our  national  capital  and  to  about 

the  .same  proportion  of  our  workers.  Railroads  are 
entitled  to  about  two-thirds  of  the  seven  percent. 

Railroad  investment  should  not  exceed  two  and  a 
half  times  the  average  railroad  operating  revenues. 
If  it  does  dividends  fall  off  and  receiverships  begin. 

Investment  requires  for  its  perpetuation  a  yearly 
allowance  of  between  one-seventh  and  one-sixth  of  its 
amount.  Even  on  an  investment  ratio  of  two  and  a  half 
this  requires  for  perpetuation  at  least  forty  per  cent  of 
the  revenues.  This  leaves  for  operation  sixty  per  cent, 
operating  consisting  exclusively  of  materials  and  of 
compensation  expenses.  The  railroads  as  a  whole  are 
actually  operating  at  about  seventy-eight  per  cent  and 
the  ratio  of  investment  to  revenues  is  between  three 
and   four. 

The  relative  standard  proportions  of  railroad  per- 
petuation expenses,  of  compensation  and  of  material 

costs  are  40,  40,  20,  and  these  cannot  be  side-stepped 
without  ultimate  disaster.  The  actual  relations  are 
about  16,  56,  28.  The.se  out  of  balance  relations  could 

at  once  be  I'ectified.  There  is  no  insuperable  industrial 
difficulty.  After  the  large  principles  are  recognized  and 
defined  it  is  easy  to  correct  details  if  courage  and  com- 

petence are  there. 
Owing  to  the  completeness  of  the  records  railroads 

have  been  used  to  illustrate  fundamentals  which  apply 
to  all  industry. 

There  are  few  businesses  in  which  total  producing 
costs  could  not  be  reduced  twenty  per  cent. 

I  have  always  sought  for  fundamentals  and  then  en- 
trusted details  to  our  specialists.  The  results  have 

been  satisfactory. 

Automobile  Insurance 

In  a  report  recently  issued  by  the  Chamber  of  Com- 
merce, it  is  estimated  that  12,000  people  are  killed  and 

325,000  injured  annually  as  a  result  of  automobile 
accidents.  Naturally,  the  liabilities  attendant  upon  the 
use  and  operation  of  automobiles  have  created  a  de- 

mand for  insurance  protection.  The  first  insurance 
policy  on  an  automobile  was  issued  in  the  United  States 
twenty  years  ago,  but  since  then,  particularly  during 
the  past  fifteen  years,  there  has  been  vapid  growth  in 
this  branch  of  insurance.  There  are  five  general  types 

of  automobile  insurance,  namely,  public  liability,  pi'op- 
erty  damage,  fire,  theft  and  collision. 

Public  liability  insurance,  in  brief,  covers  the  legal 
liability  imposed  upon  the  insured  for  injury  or  death 
which  may  result  to  any  person  or  persons  through 
the  ownership,  maintenance  or  use  of  the  automobile. 

Property  damage  is  a  type  of  insurance  never  writ- 
ten separately.  It  covers  damage  to  the  property  of 

others,  except  when  such  property  is  in  the  car  itself  or 
in  charge  of  the  owner  of  the  car  or  his  representative. 
It  also  covers  loss  of  use  of  the  damaged  car. 

Fire  and  theft  insurance  provide  indemnity  for  these 
respective  losses. 

Collision  insurance  covers  damage  to  the  car  insured, 
occasioned  by  its  collision  with  some  other  object. 

It  is  thus  evident  that  the  first  two  types  of  insur- 
ance named  cover  the  owner's  liability  for  loss  which 

may  result  to  some  other  party,  while  the  other  three 
indemnify  him  for  damage  or  loss  of  his  own  car.  As 
it  is  the  object  of  this  article  to  consider  automobile 
insurance  only  as  it  protects  against  loss  caused  to 
others,  the  discussion  at  this  time  will  be  limited  to 
the  public  liability  and  property  damage  policies. 

Public  liability  is  generally  considered  to  be  the  most 

important  type  of  insui-ance  to  the  automobile  owner. 
The  amount  of  damage  which  his  automobile  may  cause 
to  the  property  of  others  is  practically  limited,  and 
fire,  theft,  or  collision  can  entail  no  greater  loss  than 
the  value  of  the  car  itself.  On  the  contrary,  an  acci- 

dent involving  serious  injury  or  death  to  others  may 
result  in  suits  against  him  which  will  wipe  out  his 
entire  estate. 

The  standard  limits  for  public  liability  coverage  are 
$5,000  in  case  only  one  person  is  injured,  and  $10,000 
in  case  more  than  one  are  injured  in  a  single  accident. 
Even  in  the  latter  case  the  maximum  liability  to  any 
one  individual  is  $5,000.  These  limits  may  be  increased 
by  the  payment  of  a  relatively  small  additional 

premium. 
The  general  provisions  of  property  damage  insur- 

ance are  similar  to  those  of-  public  liability.  The 
following  qualifications,  however,  are  peculiar  to  this 
type  alone.  Property  belonging  to,  or  in  charge  of  the 
insured  or  his  employees  is  not  covered;  nor  is  loss  by 
fire.  The  standard  limit  is  $1,000  but  may  be  increased 

by  the  payment  of  an  additional  premium.  The  in- 
demnity, however,  is  always  limited  to  the  actual  cash 

value  of  the  property  destroyed  at  the  time  of  the  loss. 
Both  public  liability  and  property  damage  rates  are 

dependent  on  the  type  of  car,  its  motive  power,  use  to 
which  applied,  and  limits  of  liability.  The  population 
density,  traffic  conditions  and  past  accident  experience 
of  the  territory  in  which  it  is  usually  operated  also 
influence  these  rates.  It  is  of  interest  to  note  that  an 
8  per  cent  reduction  is  granted  in  the  rate  of  a  private 
passenger  car  used  only  for  pleasure  purposes,  and  a  20 
per  cent  reduction,  if  in  addition,  it  is  operated  only 

by  the  owner. 
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Milling  Cutters 
From    General   Electric    Co., 

Schenectady,  N.  Y. 

Fig.  1-— Cutters  and  adapters. 
Fig.  2 — Solid  cutter  removed  218 
cu.in.,  the  other  ^41  cu.in.  nickel 
alloy  steel.  Fib:.  3 — Adjustable 
milling'  head,  cutter  and  grinding 
block.  Fig.  4 — Back  of  same  cut- 

ter. Fig.  ̂  — Driving  side  of  10  x 
1  in.  heavy  duty  cutter.  Fig.  6— 
Slotting  cutter,  Zo  x  1.065  in. 
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What  Kind  of  Training  for  the  Foreman? 
By  B.  M.  NUSSBAUM 

Vice-President,   Business  Training  Corporation  of  New  York 

Two  plans  that  didn't  work — What  the  foreman 
needs — Making  a  study  course  interesting — Some 

of  the  results  accomplished 

r^|-^W0  YEARS  AGO  the  management  of  an  impor- I  tant  New  England  factory  decided  to  give  special 
M.  attention  to  the  improvement  of  its  foremanship. 

The  services  of  a  learned  specialist  were  called  upon, 
and  he  was  intrusted  with  the  task  of  developing  a 
training  course  that  would  accomplish  what  the  man- 

agement desired — namely,  educate  the  foremen  in  the 
principles  and  methods  of  modern  production,  give 
them  a  grasp  of  industrial  economics,  and  make  them 
capable  lieutenants  of  the 
management. 

The  specialist  was  a  man 
who  had  considerable  ex- 

perience in  college  teach- 
ing, and  he  resolved  to 

build  up  an  educational 
work  in  that  plant  that 
should  conform  to  the 

highest  standards  of  col- 
legiate training.  He  went 

about  his  task  with  char- 
acteristic thoroughness. 

He  spent  many  months 
developing  the  course,  con- 

sulting authorities  in  uni- 
versities and  technical 

schools,  carefully  selecting  the  formidable  list  of  text- 
books to  be  used,  drawing  up  a  schedule  of  lectures,  and 

producing  on  the  whole  a  truly  remarkable  course.  It 
embraced  mathematics,  blueprint  reading,  physics, 
chemistry,  and  machine  design,  with  a  sprinkling  of 
economics,  sociology,  civics,  and  psychology. 

But  the  course  was  never  given.  When  the  first 
announcement  of  it  appeared  in  the  plant  magazine,  a 
committee  of  foremen  called  on  the  educational  director 

and  respectfully  but  bluntly  informed  him  that,  although 
they  might  be  benefitted  by  the  study  schedule  which  he 
had  arranged,  they  were  really  too  busy  to  go  back  to 
school  at  their  time  of  life.  This  ultimatum  was  a  very 
humiliating  one,  but  there  was  nothing  to  do  but  abide 
by  it,  for  without  the  hearty  co-operation  of  the  fore- 

men it  was  obvious  that  no  plan  could  succeed.  The 
educational  director  resigned  shortly  afterward,  very 
much  chagrined  at  his  failure,  but  he  had  only  himself 
to  blame  for  it.  He  may  have  been  a  master  of  the 
science  of  pedagogy,  but  he  was  pathetically  ignorant 
of  the  character  of  foremen. 

In  another  factory,  this  one  in  the  West,  the  same 
decision  as  to  the  need  of  foremen  training  was  arrived 

at  by  the  management.  But  in  this  case  the  manage- 
ment itself  was  doubtful  of  the  willingness  or  ability  of 

the  foremen  to  study,  and  so  it  decided  to  organize  a 

foremen's  club  and  give  the  instruction  in  an  informal 

THE  DAY  of  the  driving  foreman  is  passing. 
The  foremen  of  today  must  be  real  leaders 

of  men,  capable  lieutenants  of  the  management. 
They  must  be  trained  not  only  in  production 
methods  but  in  industrial  economics.  The 
training,  however,  presents  a  real  problem  as 
they  cannot  be  treated  as  school  boys  but  must 
be  handled  in  an  entirely  different  manner 
Little  can  be  accomplished  with  the  usual  text 
books — the  real  problem  is  to  secure  and  hold 
interest  in  the  subject.  This  article  tells  of 
plans  that  have  worked  well  in  many  plants. 

way  at  club  meetings  through  the  conference  plan  of 
training.  The  theory  was  that  by  bringing  the  fore- 

men together  informally,  and  having  a  leader  propose 
plant  problems  for  discussion  and  stimulate  the  foremen 
to  ask  questions  and  express  their  own  ideas,  the 
principles  and  methods  to  be  taught  would  get  across. 

But  the  club  meetings  didn't  work  out  that  way. 
There  were  two  or  three  natural-born  talkers  who 
plunged   into   discussions^    but   for   the   most   part   the 

foremen  sat  around  and 
just  listened  or  pretended 
to  listen,  but  their  co- 

operation stopped  there. 

Occasionally  a  warm  dis- 
cussion would  develop,  but 

usually  it  was  about  some 
trivial  detail  or  some  point 
of  grievance.  Soon  the 
meetings  settled  down  into 
bickering  matches  between 
the  two  or  three  who  had 

a  gift  of  gab,  while  the 
others  idly  listened, 

yawned,  and  watched  the 
clock.  As  a  method  of 

training,  the  experiment 
rated  close  to  zero,  and  was  finally  given  up. 

These  two  experiences  illustrate  two  extreme  views 
of  the  subject  of  foremen  training.  There  are  those, 
like  the  educational  expert  in  the  New  England  factory, 
who  think  of  no  training  as  worth  while  unless  it 
comprises  a  curriculum  as  comprehensive,  well-rounded, 
thorough,  and  authoritative  as  that  of  a  technological 
course  in  some  university  or  engineering  school.  And 

there  are  others  who  believe  that  foremen  won't  study, 
that  any  program  calling  for  study  will  scare  them  off, 
and  that  therefore  the  training  must  be  imparted 
indirectly,  or  homeopathically  in  small  doses  informally 
given  under  the  guise  of  a  sociable  round-table  chat. 
The  two  experiences  cited  illustrate  also,  I  think,  the 
usual  result  when  these  views  are  tried  out  on  an 
ordinary  group  of  foremen. 

The  truth  of  the  matter  is  that  study  is  necessary. 
Where  it  is  desired  to  impart  sound  principles  and 
instruct  the  foremen  in  the  modern  methods  of  han- 

dling men  and  getting  out  production  in  step  with  the 
plans  of  the  management,  some  systematic  study  is 
necessary.  The  average  foreman  is  not  imaginative, 
and  does  not  reason  principles  from  cases.  He  needs 
his  facts  organized,  laid  out  for  him,  and  illustrated 
and  explained  in  detail.  To  get  the  new  ideas,  he  needs 
come  systematic  presentation  of  them  that  he  can  study 
and  master. 
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It  is  also  true  that  foremen  will  study  if  the  right 

kind  of  study  material  is  provided  and  if  it  is  presented 

to  them  in  the  right  way.  This  statement  is  proved 

by  an  experience  of  foremen  training  in  more  than  six 
hundred  industrial  plants  in  the  United  States  and 

Canada,  where  more  than  30,000  foremen  enrolled  for 

the  training.  The  records  show  that  80  per  cent  of 

these  foremen  continued  through  the  thi-ee  months  of 
the  course,  studied  the  six  textbooks  required,  com- 

pleted the  problems  and  exercise  work  called  for  and 
met  all  the  requirements  of  the  instructors. 

Eighty  per  cent  of  30,000  department  heads  is  an 

impressive  showing,  especially  when  you  consider  that 
these  men  are  not  university  students,  accustomed  to 
regular  study,  but  are  frequently  of  extremely  limited 
education,  most  of  them  never  having  gone  to  high 
school,  few  of  them  even  finishing  grammar  school, 

And  yet,  nearly  25,000  of  these  men,  employed  in  indus- 
trial plants  during  working  hours,  buckled  down  to  the 

job  of  studying  in  their  spare  time,  followed  through 
the  educational  program  prescribed  for  them,  finished 
the  work  satisfactorily,  and  in  numerous  cases  the 
results  of  their  training  have  been  such  improvement 
in  the  foremanship  of  their  departments  as  to  call 
forth  the  appreciative  remark  of  their  managers. 

Among  the  companies  in  which  these  results  were 
accomplished  are  such  representative  concerns  as  the 

American  Steel  Foundries,  Cambria  Steel  Cc^  Car- 
penter Steel  Co.,  Delco  Light  Co.,  Hoover  Suction 

Sweeper  Company,  Hyatt  Roller  Bearing  Co.,  Ingalls 
Shepard  Forging  Co.,  Landis  Tool  Co.,  John  Lauson 
Manufacturing  Co.,  Mansfield  Sheet  &  Tin  Plate  Co., 

Midwest  Engine  Co.,  Miller  Lock  Co.,  National  Enam- 
eling &  Stamping  Co.,  Niles-Bement-Pond  Co.,  Oxweld 

Acetylene  Co.,  Penberthy  Injector  Co.,  Rhode  Island 
Tool  Co.,  Simplex  Wire  &  Cable  Co.,  Standard  Plunger 
Elevator  Co.,  Staten  Island  Shipbuilding  Co.,  B.  F. 

Sturtevant  Co.,  Taylor- Wharton  Ii-on  &  Steel  Co.,  Union 
Twist  Drill  Co.,  Warner  Gear  Co.,  Wier  Frog  Co., 
S.  A.  Woods  Machine  Co.,  Bridgeport  Brass  Co.  In 
spite  of  the  fact  that  these  companies  represent  many 
varied  industries  and  the  manufacturing  processes 
differ  in  numerous  details  from  plant  to  plant,  one 
standard  plan  of  training  has  been  used  for  all  and 
for  many  more  that  might  be  named  if  space  permitted. 

Analyzing  the  Foreman's  Job 

The  plan  represents  a  careful  analysis  of  the  foreman 

type  of  man  and  of  the  foreman's  job,  with  a  view 
to  balancing  the  training  so  that  it  will  not  only  pro- 

vide the  fundamental  information  which  it  is  necessary 

for  a  good  foreman  to  know,-  but  will  also  stimulate 
his  interest  and  enthusiasm.  The  training  plan  is  based 
on  a  recognition  of  the  peculiar  position  which  the 
foreman  occupies.  For  to  be  successful  he  must  be 
more  than  a  mere  technician;  he  must  be  a  leader, 
the  executive  head  of  his  department,  and  that  requires 
the  development  of  a  personality  and  the  providing  of 
eflfective  motives  for  leadership. 

Most  foremen  are  promoted  workmen.  They  are 
usually  raised  to  foremanship  in  recognition  of  their 
special  ability  in  the  work  of  the  department.  The 
result  is  that  the  average  foreman  is  a  skilled  man 
in  the  work  of  his  department,  he  knows  the  machines 
and  the  processes,  and  how  to  operate  them.  But  his 

biggest  job  in  the  average  industrial  plant  is  to  super- 
vise and  handle  his  men  so  as  to  get  maximum  results 

from  their  labor.     That  requires  an  understanding  of 

human  nature,  the  exercise  of  tact,  control  and  leader- 
ship. How  rare  a  thing  it  is  to  find  a  foreman  who  is 

also  a  successful  manager  of  men.  Every  factory  man- 
ager knows  that  such  foremen  are  exceedingly  scarce. 

They  are  so  scarce  that  when  such  a  man  does  develop 

in  a  department,  he  is  speedily  picked  for  a  superin- 
tendency  or  some  higher  position  where  his  executive 
gifts  and  leadership  ability  will  be  given  larger  play. 
And  yet  there  is  no  position  in  the  factory  where  these 
gifts  and  abilities  are  more  needed  than  in  the  foreman 
for  no  man  comes  in  clo.ser  contact  with  the  workmen 

and  no  man  is  more  responsible  for  favorable  relations 
among  the  personnel  of  a  factory  force. 

The  average  foreman  is  one-sided  in  his  development 
and  his  m.ental  attitude  and  tendencies  are  also  one- 

sided. The  fact  that  he  is  a  promoted  mechanic  or 

operative,  with  no  training  or  experience  in  manage- 
ment, means  that  he  thinks  of  factory  problems  and 

policies  mainly  from  the  point  of  view  of  the  worker, 
and  not  from  the  point  of  view  of  the  management. 
Without  his  support  new  policies,  improved  methods, 

changes  in  regulations,  and  other  ideas  of  the  manage- 
ment cannot  get  across  fully  to  the  rank  and  file.  And 

yet  all  too  often  the  foreman  has  no  real  understanding 
of,  or  sympathy  with,  the  management  in  its  innova- 

tions and  stupidly  blocks  progress. 

Some  Foremen  Block  Improvements 

"Many  of  the  improvements,  policies,  and  ideas  of  a 
company  stop  at  its  foremen,"  said  H.  L.  Willson,  vice- 
president  and  general  manager  of  the  Columbia  Graph- 

ophone  Manufacturing  Co.  "They  are  not  transmitted 
to  the  rank  and  file  of  employees.  The  most  patient 
study  of  operations  and  most  scientific  reorganization 
of  working  methods  may  be  entirely  wasted  by  the 

foreman  who  tells  his  men  to  'fergit  it'  when  the  reor- 
ganizers  are  on  the  other  side  of  the  door.  The 

smoothest  and  most  successful  production  routines  may 
be  disorganized  or  smashed  by  the  whim  of  a  foreman 
who  is  ignorant  of  the  working  of  the  whole  plant.  The 
friendliest  kind  of  relations  between  executives  and 

employees,  the  most  careful  employment  methods,  may 
be  wiped  out  and  a  high  labor  turnover  piled  up  by  a 
tyrant  foreman.  In  every  phase,  at  every  point,  the 
work  of  the  executives  may  be  made  or  marred  by  the 

foreman." The  foreman  in  the  average  factory  department  has 
three  responsibilities : 

1.  To  supervise  the  technical  processes  of  his  department 
with  sureness  and  skill. 

2.  To  handle  the  human  factors  in  his  department  with 
the  minimum  of  friction. 

3.  To  co-operate  with  the  other  departments  and  with  the 
general  management  in  co-ordinaton  of  activities,  improve- 

ment of  process,  elimination  of  waste,  and  all  other  efforts 
looking  toward  more  efficient  production. 

Most  foremen  are  already  well  qualified  in  the  first 

of  these  duties.  They  ai-e  usually  good  technicians 
and  at  least  know  the  routine  of  their  departments  aiil 
the  accustomed  methods  of  operation. 

It  is  in  the  second  and  third  functions  that  the  aver- 
age foreman  is  lacking;  and  of  course  one  effect  of  this 

deficiency  is  to  make  his  supervisory  work  narrow, 
mechanical  and,  to  a  large  extent,  rule  of  thumb.  Weak- 

ness in  the  managerial  function  and  the  failure  to 

appreciate  his  co-operative  relation  with  the  other 
departments  of  the  plant,  makes  the  average  foremen 
a  narrow  routineer,  deef)  in  his  own  rut,  with  little 
understanding  of  his  place   in   industry  or  realization 



January  4,  1923 Build  Bigger  Profits  with  Better  Equipment 

31 

of    the    full    responsibilitie5?    and    importance    of    his 

position. 
The  right  kind  of  training  for  foremen,  therefore, 

concentrates  on  the  second  and  third  of  the  foremen's 
duties  and  treats  only  incidentally  his  work  as  a  tech- 

nical supervisor.  As  worked  out  in  the  indu.strial 
companies  named,  it  requires  four  essential  elements: 

1.  Text  material  giving  the  basic  information  of  the 
course.  This  is  necessary  in  order  to  fix  the  principles 
and  methods  taught,  for  the  foremen  must  study,  and 
in  order  to  study  effectively  they  must  have  properly 
organized  material.  To  refer  the  average  foreman  to 

standard  school  texts  is  futile,  however,'  for  he  is  not 
trained  to  follow  academic  treatises.  Specially  prepared 
texts  are  necessary,  and  they  must  be  written  from  the 

angle  of  the  foreman's  interest  and  in  a  style  that  will 
claim  and  hold  his  attention.  This  matter  of  properly 
organized  and  prepared  texts  is  the  first  essential,  and 
in  fact  the  very  groundwork  of  the  training. 

Personality  of  Lectures  Vital 

2.  Lectures  amplifying  the  text  matei-ial  and  giving 
it  close  application  to  the  problems  of  the  individual 
plant.  The  lecturers  also  bring  important  personal 

qualities  into  the  ti-aining  and  reinforce  in  a  very 
helpful  way  the  teaching  of  the  texts.  In  some  cases, 
where  plants  were  remote  from  training  headquarters, 
it  has  been  necessary  to  dispense  with  this  feature  and 
to  substitute  group  leaders  chosen  from  the  factory 
organization.  But  the  best  results  have  been  obtained 
where  lecturers  were  used  to  bring  a  personal  message 
on  each  division  of  the  course,  to  afford  the  foremen- 
students  the  opportunity  of  a.sking  questions,  and  to 

dii'ect  and  lead  their  discussion  in  conference  meetings. 
3.  Problems  calling  for  practice  in  the  use  of  the 

principles  and  methods  taught  in  the  texts.  The  prob- 
lems each  present  some  typical  plant  or  department 

difficulty,  set  forth  all  the  relevant  details  involved  and 
ask  the  foreman-student  to  draw  up  a  plan  of  solution. 

For  example;  following  up  the  study  of  "Handling 
Men"  there  will  be  sketched  a  departmental  situation 
in  which  different  types  of  men  are  employed,  the  out- 

standing characteristics  of  each  man  will  be  described, 
the  dilemma  outlined  and  then  the  .student  will  be  asked 
how  he  would  go  about  handling  each  of  these  men  in 

order  to  get  the  difficulties  ironed  out  and  the  produc- 
tion back  on  an  efficient  basis.  Each  of  these  problems 

is  based  on  a  textbook  of  the  course,  and  to  .solve  it  the 
student  must  apply  the  principles  and  methods  taught 
in  the  text.  The  problems  therefore  not  only  provide 
valuable  practice  work  for  the  foremen-students,  but 
also  give  a  means  of  checking  up  their  .study  and  know- 

ing whether  or  not  they  are  mastering  the  texts. 
4.  Group  conferences  in  which  opportunity  is  given 

for  questions  and  discussions.  Where  lectures  are  a 
part  of  the  training  system,  the  group  conference  usu- 

ally follows  the  lecture.  Whei-e  it  is  neces.sary  to  omit 
the  lecture  feature,-  group  conferences  are  held  weekly 
or  forthnightly,  led  by  some  executive  of  the  plant  or 
other  member  of  the  study  group.  Usually  these  group 
conferences  develop  considerable  discussion.  The  men 
are  full  of  questions  and  ideas  stimulated  in  their  read- 

ing and  by  the  lecture,  and  the  result  is  that  the  group 
conference  assumes  a  reality  that  would  surprise  those 
who  are  accu.stomed  to  the  usual  attitude  of  silence  and 
awkwardness  that  characterizes  the  ordinary  meeting 
of  a  group  of  foremen. 

These  then  are  the   essentia]  features  of  a  plan   of 

training  for  foremen  that  ha.s  been  tried  in  a  great 
many  plants.  Of  how  successfully  it  has  worked,  we 
can  judge  best  by  the  results  as  reported  by  plant 
executives  and  by  the  foremen  themselves. 

An  executive  of  the  Granite  City,  111.,  rolling  mill  of 
the  National  Enameling  and  Stamping  Co.,  .stated  in  a 
public  meeting  that  production  in  all  departments  of 
that  mill  increased  34  per  cent  over  the  corresponding 
figures  of  the  previous  year,  and  the  result  he  attributed 
largely  to  the  better  teamwork  and  improved  individual 
ability  among  the  foremen  developed  by  their  training. 

An  ofl[icial  of  the  Staten  Island  Shipbuilding  Corpora- 
tion .said,  in  reporting  the  results  of  foremen  ti-aining 

in  his  plant,  "Our  labor  turnover  has  been  reduced  fully 
one-half  during  these  six  months,  and  we  are  constantly 
increasing  our  force  with  men  who  stick.  We  have 
worked  up  and  installed  many  new  wage  incentive 

plans." 

"An  executive  of  the  Biddle  &  Smart  Co.,  makers  of 
bodies  for  automobiles,  reported  training  results  in  his 

plant  as  follows:  "In  our  production  records  we  know 
we  have  had  closer  co-operation  from  the  foreman  dur- 

ing the  past  year  than  at  any  other  time  during  the 
three  years  previous.  There  has  been  the  will  and  the 
spirit  to  come  across  and  this,  as  you  know,  counts  for 

increased  production." 
In  another  factory  the  president  stated  that  foremen 

training  had  had  a  very  marked  effect  on  the  suggestion 
system  which  theretofore  had  been  of  little  value.  He 
estimated  that  the  suggestions  received  through  this 
department  last  year  meant  more  than  $100,000  to  the 
factory  in  wastes  eliminated  and  production  increased; 

Many  definite  records  of  i-esults  have  been  made,  but 
necessarily  a  lai-ge  part  of  the  fruits  of  training  are 
intangible.  They  cannot  be  measured  in  the  cost-sheet, 
but  they  affect  the  costs  as  well  as  profit  and  loss  in 
innumerable  ways,  none  the  less  significant  because 
indirect  and  invisible.  Nor  do  the  benefits  of  such  a 

system  of  training  cease  with  the  ending  of  the  train- 
ing program.  They  continue  a  permanent  factor  in  the 

life  and  operation  of  the  plant  and,  in  fact,  generally 
lead  to  some  form  of  continuation  work  which  carries 
on  in  an  organized  way  the  spirit  of  improvement,  of 
cc  operation  with  the  management,  and  of  increased 
efficiency  of  operation  and  control  begun  in  the  training 
classes. 

Machine-Shop  Bulls — Discussion 
By  Elam  Whitney 

The  writer  was  much  interested  in  the  article  under 
the  above  title  by  Joe  V.  Romig  on  page  694,  Vol.  57 
of  the  American  Machinist. 

The  little  old  man  proved  himself  to  be  a  first  class 
mechanic  and  a  resourceful  one  as  well,  but  why,  after 
making  good  with  Reds,  the  foreman,  did  he  pass  on? 
Why  do  our  best  mechanics,  tool  and  die  makers 

work  just  long  enough  to  show  their  .skill  and  then  al- 
most without  notice  check  out?  It  is  not  always 

a  desii'e  to  gain  experience  which  causes  sueh  action 
since  their  work  indicates  that  they  have  had  a  con- 

siderable amount,  but  there  seems  to  be  a  restlessness 
which  causes  them  to  wander  from  one  job  to  another. 
This  condition  is  not  shiftlessness  as  evidenced  by  the 
quality  of  work  performed,  as  well  as  a  good  attendance 
record.  It  can  be  remedied  to  a  considerable  extent  by 
causing  the  new  employee  to  feel  at  home  and  that  he 

"belongs"  just  as  much  as  the  other  employees. 
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Making  Crankshafts  in  a  Commercial  Shop 

THE  COMMERCIAL  making  of  crankshafts 
 necessi- 

tates the  most  efficient  methods  possible.  Some 

idea  of  this  variety  is  given  in  Fig.  7,  at  the  bottom 
of  the  page. 

The  first  operation  is  usually  to  spot  the  main  bear- 

ings, after  which  the  crankpins  are  rough  turned  as  in 

Fig.  1.  In  some  cases  the  pins  are  ground  from  the 

rough  as  in  Fig.  2.  A  finish  grinding  operation  on  a 
6-throw  shaft  is  shovs^n  in  Fig.  3. 

One  of  the  methods  of  drilling  crankpins  for  light- 
ness is  illustrated  in  Fig.  4.  The  crankshaft  is  held  on 

the  plate  shown.  A  special  head  drives  the  three  drills. 

The  boss  A  is  left  on  the  forging  to  afford  an  easy  start- 

ing place  for  the  drill.  The  shaft  is  reversed  for  drill- 
ing all  but  the  center  pins. 

Drilling  for  the  oil  holes  necessary  in  forced  feed  is 

done  with  very  simple  jigs,  one  being  shown  in  Fig.  5. 

The  arm  A  locates  the  position  around  the  shaft.  The 

block  is  removed  after  the  drill  is  well  started. 

Inspection  by  means  of  dial  gages  is  shown  in  Fig.  6. 

Some  of  the  crankshafts  handled  by  the  Auto  Crankshaft 

Co.,  Detroit,  in  whose  shop  these  views  were  secured, 

are  to  be  seen  in  Fig.  7.  Bearings  are  rough  turned 

to  within  0.065  in.  of  size  allowing  0.001  in.  for  the  final 

grinding.  A  24  combination  wheel  gives  very  satisfac- 
tory results  for  both  roughing  and  finishing. 
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Management  Methods  and  Principles 
of  Frank  B.  Gilbreth,  Inc. 

By  K.  H.  CONDIT 
Bditor,  Americom  Machinist 

Application  of  psychology  to  management  not  as  formidable 

as  it  sounds — Success  depends  on  securing  co-operation  of 
men — First  article  outlines  principles 

So  FAR  AS  I  can  find  out  Frank  B.  Gilbreth  and 
Lillian  M.  Gilbreth  are  responsible  for  the  first 
successful  intentional  application  of  psychology  to 

management.  I  say  "intentional"  because  psychology 
has  been  applied  unintentionally  and  successfully  for 
generations  by  managers  who  were  unaware  that  such 
a  science  existed. 

You  probably  cannot  name  a  single  old-time  machinist 
of  your  acquaintance  who  has  not  a  recollection  of  some 
old  foreman  or  employer  whom  he  ranks  far  above  his 
modern  successor  in  knowledge  of  his  craft  and  ability 
to  handle  men.  There  is  little  question  that  these  be- 

loved old  task  masters  understood  many  of  the  prin- 
ciples of  psychology  and  applied  their  knowledge  with 

skill.  They  must  have  done  so  to  keep  green  their 
memories  in  the  minds  of 
men  who  worked  under 
them  in  days  when  twelve 
hours  of  plugging  consti- 

tuted a  day's  work.  Time, 
of  course,  has  dimmed  the 
recollection  of  their  faults, 
but  nevertheless  they  are 
the  ones  responsible  for 
what  men  look  back  upon 
as  the  good  old  days. 

Science  in  the  form  of 
physics  and  chemistry  has 
been  widely  employed  in 
dealing  with  the  materials 
of  industry,  and  with  emi- 

nently satisfactory  results. 
Unfortunately  men  have 
been  slow  to  employ  the 
sciences  of  economics  and 

psychology,  perhaps  be- 
cause they  have  been  hin- 
dered by  the  doubts  and 

suspicions  of  ignorance. 
If    there    should    be    any 

doubt  as  to  the  need  for  their  immediate  and  intelligent 

use  one  has  only  to  run  through  the  report  of  the  Com- 
mittee on  the  Elimination  of  Waste  in  Industry  appointed 

by  Herbert  Hoover.  In  every  industry  mentioned  in  the 

published  report  by  far  the  largest  percentage  of  waste 

is  laid  to  the  shortcomings  of  management.  Further 

examination  of  the  report  shows  that  these  shortcomings 

are  due  to  ignorance  or  neglect  of  the  elementary  prin- 

ciples of  economics  and  psychology.     Over-production, 

BEFORE  WE  began  the  investigation 
which  led  to  this  article  and  the  ones  that 

follow  it  we  had  the  idea  that  Frank  B. 
Gilbreth  based  his  work  on  motion  study. 
Certainly  he  is  generally  recognized  as  the 
leading  authority  on  this  phase  of  manage- 

ment. It  was  soon  discovered,  however,  that 
motion  study  is  but  one  of  many  useful  tools 
at  the  disposal  of  this  firm.  The  thing  about 
the  Gilbreth  methods  that  made  the  greatest 
impression  upon  us  was  the  ingenious  and 
carefully  thought  out  application  of  psychol- 

ogy at  every  turn.  Our  thought  in  publishing 
these  articles  is  to  show  shop  managers  what 
can  be  done  by  an  intelligent  use  of  industrial 

psychology.  At  the  same  time  we  shall 
describe  mechanical  devices  that  may  be 
employed  to  advantage  by  any  manager  with 
normal  brain  power  and  breadth  of  vision. 

under-production,  speculation,  strikes,  lockouts,  ca-canny 
tactics  and  other  evils  can  be  traced  back  to  this  one 
source. 

There  are  a  few  notable  exceptions,  however,  and  one 
of  them  is  the  work  of  the  Gilbreths,  described  in  the 
following  pages. 

To  members  of  the  Taylor  Society  and  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  Mr.  and  Mrs. 

Gilbreth  need  no  introduction,  but  in  the  industrial 
world  generally  their  work  is  better  known  abroad  than 
in  this  country.  Mr.  Gilbreth  has  ranked  for  years  as 
the  leading  authority  on  motion  study,  and  his  books 
have  been  translated  into  French,  German,  Russian 
and  Japanese.  As  a  matter  of  fact,  motion  study  is  but 
one  of  the  many  tools  used  by  the  Gilbreths  in  their 

management  work.  Their 
creed  is  to  find  the  one  best 

way  to  do  any  particular 
job  and  then  to  apply  the 
standard  so  set  to  the  aver- 

age worker  as  far  as  the 
circumstances  permit. 

This  is  their  interpreta- 
tion of  the  late  Frederick 

W.  Taylor's  definition  of 
management,  "To  find  out 
how  to  do  a  piece  of  work 
and  then  to  see  that  it  is 

done  in  the  best  and  cheap- 

est way." 
Mrs.  Gilbreth  has  spent 

years  of  study  in  psychol- 
ogy and  holds  the  degree  of 

Doctor  of  Philosophy  from 
Brown  University.  She  is 
an  honorary  member  of  the 

Society  of  Industrial  En- 
gineers, is  the  author  of 

books  on  Psychology  and 

Management  and  has  con- 
tributed much  to  our  knowledge  of  industrial  psychology. 

Her  influence  on  all  of  her  husband's  work  is  very  appar- 
ent and  is  probably  the  principal  reason  why  he  has  been 

successful  where  Taylor  failed,  in  securing  co-operation 
of  the  workmen  in  carrying  out  his  plans. 

In  the  early  days  of  scientific  management  Mr.  Taylor 
was  doing  valuable  pioneer  work  with  the  unit  of  time 
as  his  standard  of  value.  To  him  the  amount  of  work 
done  or  the  number  of  pieces  produced  in  a  given  time 
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was  the  sole  measure  of  accomplishment  and  he  made 

little  effort  to  analyze  the  motions  made  by  the  work- 

man in  performing  his  task.  Secret  time  studies,  de- 
liberate soldiering  and  constant  friction  between  man- 

agement and  men  was  an  inevitable  accompaniment. 
Working  on  perfectly  sound  principles  he  failed  to 
make  the  success  he  should  have  because  he  ignored 

psychology. 
At  about  the  same  time  Mr.  Gilbreth  was  doing 

equally  valuable  pioneer  work  but  from  an  entirely 
different  angle.  He  was  interested  in  the  motions  made 

in  performing  an  operation  with  the  idea  of  eliminating 

unnecessary  ones.  He  studied  the  motion  itself.  Tay- 
lor studied  the  time  consumed  in  making  subdivisions 

of  operations.  The  Gilbreths'  interest  in  motion  study 
naturally  led  them  on  to  fatigue  study  and  the  psy- 

chological element  became  inextricably  tied  up  in  their 
work.  Mr.  Gilbreth's  method  of  taking  the  best  man 
available,  studying  his  motions,  coaching  him  where 

improvement  is  possible  and  then  setting  his  perform- 
ance up  as  the  standard  to  be  reached  for  implies  that 

the  man  studied  must  be  thoroughly  in  sympathy  with 
what  is  being  done  and  anxious  to  do  his  best  to  get 
the  desired  results.  Mr.  Gilbreth  has  been  remarkably 
successful  in  enlisting  the  enthusiasm  of  the  employee 
and  I  am  confident  that  this  is  one  of  the  strongest 
factors  in  his  management  work. 

The  Taylor- Gilbreth  Controversy 

When  he  and  Mr.  Taylor  first  met  and  each  discovered 

what  the  other  was  doing,  they  formed  a  mutual  ad- 

miration society  which  lasted  until  Mr.  Taylor's  pas- 
sion for  recognition  as  the  originator  of  most  of  the 

discoveries  of  scientific  management  started  a  con- 
troversy which  lasted  until  his  death,  and  still  continues 

to  break  out  periodically  between  Mr.  Gilbreth  and  some 

of  the  more  fanatical  of  Taylor's  disciples. 
The  controversy  does  not  concern  this  story.  Much 

of  its  history  may  be  found  in  the  proceedings  of  the 
Taylor  Society.  Mr.  Taylor  is  dead  and  few  of  us 
realize  the  value  of  his  remarkable  work.  Mr.  and  Mrs. 
Gilbreth  are  very  much  alive  and  the  parents  of  a  family 
which  insures  that  their  work  will  be  carried  on  from 
where  they  leave  it. 

This  is  a  very  cursory  sort  of  an  introduction  for  one 
of  the  most  successful  firms  of  consulting  engineers  in 
this  country,  but  I  hope  it  will  suffice  to  give  some  sort 
of  a  background  of  acquaintance  for  the  sections  which 
follow. 

The  Taylor  definition  of  management  may  be  expanded 

somewhat  to  read  this  way — "Find  out  what  is  being 
done  now,  find  out  how  it  should  be  done,  see  that  it  is 

done  as  it  should  be." 
The  first  requirement  sounds  easy,  but  it  often  turns 

out  to  be  the  hardest  of  the  three.  In  the  average  shop 
or  oflfce  it  is  usually  exceedingly  difficult  to  get  a  man 
to  tell  exactly  how  a  given  process  is  performed  because 
he  always  has  in  mind  several  places  where  it  could  be 
improved  and  he  tries  to  include  the  improvement  when 
he  describes  it. 

A  careful  survey  of  the  existing  method  is  important 
for  three  reasons.  It  places  on  record  all  the  steps  in 
use  at  the  time  the  survey  is  being  made  and  thus  makes 
it  easy  to  retain  the  valuable  ones.  It  is  useful  to  the 
consulting  engineer  in  selling  his  services  to  the  man- 

agement, for  when  placed  before  them  it  indicates  a 
grasp  of  the  situation  on  the  part  of  the  engineer  which 
encourages  confidence  in  his  ability  to  make  improve- 

ments. It  is  also  useful  for  comparative  purposes  when 
the  job  is  done,  for  considerable  time  is  sometimes 
required  to  institute  new  methods,  and  progress  may  be 
so  gradual  that  the  management  is  inclined  to  lose 
sight  of  the  accomplishments  and  minimize  the  value 

of  the  engineer's  services.  The  psychological  influence is  evident. 

The  survey  having  been  made  it  is  necessary  next 
to  put  it  in  such  form  that  the  whole  industrial  process 
may  readily  be  visualized  by  every  one  who  has  any- 

thing to  do  with  the  management.  For  this  purpose 
a  chart  has  been  devised  which  is  a  sort  of  shorthand 
symbolic  sketch  of  the  process  in  question.  It  is  known 
as  a  process  chart  and  may  include  anything  from  a 
single  operation  to  the  complete  functioning  of  a  large 
organization.     It  will  be  taken  up  in  detail  later. 

With  the  present  operation  of  the  process  or  plant 
clearly  in  mind  plans  may  be  made  for  improvements 
all  along  the  line  as  indicated  by  experience  in  treating 
similar  situations  and  as  suggested  by  the  engineer  or 
the  men  actually  doing  the  work.  Part  of  the  visualiza- 

tion scheme  is  to  put  the  work  in  such  a  light  that  the 
men  become  interested  in  improvements  in  spite  of 
themselves  and  offer  practical  suggestions  from  their 
inti'nate  expert  knowledge  of  their  particular  jobs. 
Psychology  again. 

The  ultimate  result  is  an  ideal  process  chart  which 
permits  the  super-functionalization  and  super-standard- 

ization inseparable  from  high  efficiency.  To  accomplish 
the  ultimate  result  it  is  of  course  necessary  to  have 
some  sort  of  a  planning  department  even  though  it  be 

extremely  elementary  in  the  small  shop.  'Existing 
standards  are  retained  wherever  possible  and  new 
standards  are  established  to  agree  as  nearly  as  may 
be  with  those  existing  elsewhere  in  the  industry. 

To  get  the  existing  standards  and  to  facilitate  the 
establishment  of  new  ones  it  is  necessary  to  reduce 
current  practices  to  writing  and  to  institute  changes 
through  standardized  written  standing  orders  and 
change  orders. 

Securing  Functionalization 

Much  the  same  procedure  is  utilized  to  secure  the 
super-functionalization  desired.  Each  executive  is  re- 

quired to  put  in  writing  a  detaileJ  statement  of  his 

duties.  The  200  or  more  possible  functions  of  manage- 
ment are  then  divided  among  the  available  personnel 

according  to  the  dictates  of  experience  and  local  con- 
ditions. In  a  large  plant  an  executive  may  have  but  one 

or  a  few  functions  while  in  a  small  one  he  may  have 
many.    The  principle  is  the  same  in  either  case. 

The  aim  here  is  to  have  every  man's  job  in  such  shape 
that  he  knows  exactly  what  it  is,  what  he  has  to  do  and 
where  his  responsibility  begins  and  ends.  It  is  of 
equal  importance  to  have  everybody  know  what  the 

other  fellow's  job  is  and  its  relation  to  his  own.  As  one 
step  in  the  accomplishment  of  this  purpose  a  definite 
personnel  policy  is  put  into  effect,  a  feature  of  which 

is  a  so-called  "three-position  promotion  plan"  which 
has  the  effect  of  permanently  placing  at  the  highest 
job  that  they  can  hold,  the  weak  sisters  who  are  too 
stupid  or  too  ambitionless  to  grow  and  be  advanced. 
Incidentally  labor  turnover  is  reduced  and  the  shop 

gets  "a  good  name." Further  refinements  are  introduced  through  the  use 
of  route  models  or  path  charts  (which  should  not  be 
confused  with  process,  charts  as  their  functions  are 
different),  time-study,  a  suggestion  system  and  motion 
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study.  The  motion  picture  camera  has  proved  an  in- 
valuable tool  in  the  hands  of  Mr.  Gilbreth  and  his  staff. 

At  the  present  time  they  are  prepared  to  make  stereo- 
.'^copic  motion  pictures  at  the  rate  of  2,500  exposures 
a  second  if  the  nature  of  the  work  and  the  probable 
value  of  the  results  warrant  the  expense  involved.  Many 
other  devices  for  recording  the  methods  and  the  skill 
of  super-experts,  have  been  devised  and  perfected  and 
are  ready  when  commercial  needs  require  them. 

Contrary  to  what  one  would  expect,  the  stereoscopic 
motion  pictures  taken  of  a  piece  of  work  are  very  sel- 

dom studied  as  motion  pictures.  Consecutive  prints  are 
mounted  on  rolls  which  are  arranged  to  be  viewed 
through  a  stereoscope  or  are  mounted  on  separate  cards 
for  purposes  that  will  be  discussed  later. 

In  what  has  been  said  so  far  an  attempt  has  been 
made  to  give  a  general  outline  of  the  principles  involved 
in  scientific  management  as  practiced  by  the  Gilbreths. 
The  principles  are  certainly  simple  enough  and  can  be 
adopted  and  applied  by  any  one.  The  advice  that  ap- 

pears on  the  label  of  the  can  of  ready-mixed  paint  fits 

equally  here,  however,  '  ̂'or  best  results  employ  a  good 
painter."  To  get  the  full  measure  of  value  from  these 
principles  employ  an  engineer  who  is  experienced  in 
their  application  and  has  achieved  success  through  their 
use. 

In  what  follows  in  later  sections  it  will  be  the  aim 
to  take  up  the  steps  just  outlined  in  logical  order  and 
to  explain  the  details  as  completely  as  is  possible. 

Interest  Essential  in  Insurance 

Some  valuable  information  in  regard  to  the  carrying 
of  fire  insurance  is  given  in  a  report  recently  received 
from  the  Chamber  of  Commerce.  Every  business  man 
knows  that  he  cannot  carry  fire  insurance  on  property 
in  which  he  has  absolutely  no  interest.  He  recognizes 
that  this  would  be  contrary  to  public  policy,  but  he  is 
not  always  certain  as  to  just  where  the  line  should  be 

drawn.  This  "insurable  interest,"  as  it  is  technically 
termed,  is  not  always  easy  to  define  accurately,  but  as 
relating  to  fire  insurance,  we  may  consider  it  as  any 
relation  to,  or  interest  in  property,  or  liability  arising 
therefrom,  of  such  a  nature  that  a  possible  loss  might 
directly  cause  financial  injury  to  the  insured.  Such  a 
requirement  is  particularly  essential  in  fire  insurance 
because  the  insured  is  usually  in  a  position  where  he 
can  cause  the  loss  himself.  As  the  purpose  of  fire 
insurance  is  to  indemnify  the  insured  for  a  loss  actually 
sustained,  it  necessarily  follows  that  insurance  should 
be  granted  only  to  those  who  might  lose  by  a  fire,  and 
then  only  to  the  extent  of  the  possible  loss. 

It  will  be  noted  that  the  definition  given  does  not 
confine  the  possession  of  an  insurable  interest  merely 
to  the  sole  and  unconditional  owner  of  the  property. 
An  agent  has  an  insurable  interest  in  the  property 
entrusted  to  him  by  his  principal  because  he  is  liable 
for  failure  to  exercise  due  care  in  preserving  it.  A 
mortgagee  has  an  insurable  interest  in  the  property 
which  is  mortgaged  to  him  since  its  destruction  may 
injure  him  financially.  A  tenant  has  an  insurable  in- 

terest in  the  building  which  he  occupies,  as  he  will 
sustain  a  direct  loss  if  deprived  of  the  premises  by  fire. 
The  buyer  of  a  property  who  has  obtained  possession, 
but  has  not  paid  off  all  he  owes,  has  an  insurable  inter- 

est, although  he  does  not  yet  hold  legal  title  to  the 
property.  This  is  due  to  the  fact  that  he  is  liable  for 
any  loss  which  may  occur  after  he  has  taken  possession. 

The  test,  therefore,  of  an  insurable  interest  is  whether 
an  injury  to  the  property  will  cause  an  actual  loss  to 
the  insured.     If  it  will,  an  insurable  interest  exists. 

An  insured  may  have  an  interest  contingent  upon 
something  to  occur  in  the  future.  He  may,  for  instance, 
have  made  a  shipment  of  goods  to  a  foreign  port  upon 
which  he  expects  to  realize  a  profit.  In  case  the  goods 
are  destroyed  in  transit,  this  anticipated  profit  will  be 
lost.  Since  the  owner  is  thus  directly  injured  finan- 

cially, he  possesses  an  insurable  interest  and  is  per- 
mitted to  protect  the  contingent  profit  by  insurance. 

To  recover  for  loss  of  profit,  this  interest  must  be 
.somehing  more  than  a  mere  expectancy,  and  title  to 
the  property  on  which  the  loss  is  experienced  must 
reside  in  the  insured  at  the  time  of  the  loss. 

Effect  of  Third  Party 

Where  a  third  party  is  liable  for  injury  occasioned 
by  himself  or  agent  to  property  not  belonging  to  him, 
an  insurable  interest  exists.  For  instance,  when  a 
locomotive  sets  fire  to  fields  along  its  road  bed,  the 
railroad  company  is  liable  for  the  resulting  damage. 
This  gives  the  railroad  company  an  insurable  interest, 
which  is  the  basis  for  a  contract  protecting  against 
such  liability. 

In  accordance  with  general  practice,  the  policy  is 
valid  if  an  insurable  interest  exists  at  the  time  of  the 
loss,  whether  or  not  it  has  existed  prior  thereto.  Thus, 
where  insurance  is  written  on  crops  not  yet  sown,  but 
which  are  destroyed  by  fire  after  they  have  been 
harvested,  the  insured  is  permitted  to  recover. 

Another  situation  is  possible  where  an  insurable 
interest  existed  at  the  time  the  policy  was  issued  and 
at  the  time  of  the  loss,  but  between  which  a  break  in 
its  continuity  had  occurred.  For  example,  where  a 
person  whose  property  is  mortgaged  parts  with  the 
interest  which  he  still  has  in  it  upon  the  agreement  of 
the  buyer  to  pay  off  the  mortgage,  but  the  buyer  fails 
to  fulfill  his  obligations,  and  the  title  is  then  reconveyed 
to  the  mortgagor,  action  can  be  niaintained  on  the  policy 
if  a  fire  subsequently  occurs. 

Regardless  of  other  circumstances,  it  is  absolutely 
essential  that  an  insurable  interest  exist  at  the  time 
of  the  loss.  This  may  only  be  partial  but  there  must 
be  some  vestige  of  existing  interest  for  the  insuring 

company  to  be  held  liable. 

Methods  for  Chemical  Analysis  of  Babbitt 

Metal  Approved  by  A.  E.  S.  C. 
The  American  Engineering  Standards  Committee  has 

approved  as  "Tentative  American  Standard"  the 
methods  for  the  chemical  analysis  of  alloys  of  lead,  tin, 

antimony,  and  copper — otherwise  known  as  babbitt 
metal — submitted  by  the  American  Society  for  Testing 
Materials. 

Two  methods  of  analysis  are  included  in  the  docu- 
ment approved  by  the  A.  E.  S.  C.  The  first  is  a  quick 

and  fairly  accurate  method  intended  for  practical  or 
shop  use;  the  second  is  a  slower,  more  elaborate  and 

moi'e  expensive,  and  more  exact  method  intended  for 
reference  purposes  or  for  the  settlement  of  disputed 

questions. 
The  approval  of  the  A.  E.  S.  C.  was  voted  on  the 

recommendation  of  a  special  committee  representative 
of  all  the  interests  concerned  with  the  subjects,  of 
which  George  C.  Stone  was  chairman. 
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Making  Dies  for  Rotor 
Stampings 

'  I  ■'HE,  illustration  shows  a  number  of -■■  stages  in  making  dies  for  rotor  stamp- 
ings as  practiced  by  the  General  Electric 

Co.,  Schenectady,  N.  Y.  The  die  sections 
are  shaped  as  in  Fig.  1,  which  shows  the 
method  of  holding  them.  In  Fig.  2,  the 
second  side  of  the  section  is  being  milled, 
while  in  Fig.  3  the  lower  edge  is  being 
ground  on  a  magnetic  chuck.  Fig.  4 
shows  the  holder  for  grinding  the  ends, 
and  Fig.  5  a  rotating  magnetic  chuck 
which  holds  the  section  for  grinding  the 
sides.  A  device  for  shaping  the  grind- 

ing wheel  is  shown  at  A.  When  all  the 
sections  are  completed,  they  are  grouped 
together  in  the  holder  shown  at  A,  in 
Fig.  6,  and  the  outside  diameter  ground 
as  shown.  Fig.  7  shows  some  of  the 
inspection  fixtures  used  on  another  type 
of  die  section.  It  also  shows  some  of 
the  sections  in  different  stages,  and  the 
assembling  and  inspection  fixtures  used. 
The  method  of  assembling  is  shown  in 
Fig.  8,  together  with  one  of  the  inspec- 

tion instruments  for  testing  the  sides. 
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Measuring  Management  by  Cost  Accounting 
By  WILLIAM  R.  BASSET 
Of  Miller,  Franklin,  Basset  &  Co. 

Accurate  measurement  requires  much  detail  work — Effect 
of  the  human  factor — Lack  of  unit  of  measurement — Cost 
finding  methods  considered  most  effective  present  measure 

WHEN  A  SCIENTIST  is  asked  to  report  upon 
the  qualities  of  so  simple  and  concrete  a  sub- 

stance as  a  piece  of  steel  he  must  make  a  num- 
ber of  measurements  and  express  them  in  terms  of 

definite  and  universally  understood  units.  He  will  use 
the  inch  in  reporting  upon  its  dimensions,  the  pound 
to  tell  its  weight.  He  can  measure  its  chemical  com- 

position, its  specific  gravity,  its  hardness  and  its 
strength  under  tension,  compression,  shear  and  torsion. 
He  must  use  a  number  of  units  all  of  which  are  scien- 

tific and  exact  for  comparison  purposes. 
The  management  of  a  business  is  an  infinitely  more 

complex  thing  to  measure  than  any  material  can  be, 
and  it  is  taken  up  largely  with  that  most  intangible 
thing — the  human  factor.  Instead  of  a  dozen  things  to 
measure,  there  are  thousands;  and  to  complicate  mat- 

ters further  is  the  fact  that  no  two  businesses  are  at 
all  alike. 

Take  the  single  item  of  management  involved  in  the 
ability  of  an  owner  to  deal  with  his  principal  execu- 

tives. He  may  be  100  per  cent  effective  in  dealing  with 
Jones,  his  salesmanager,  because  he  and  Jones  are  so 

much  alike  that  Jones'  mental  processes  and  peculiarities 
are  an  open  book  to  him.  Brown,  the  treasurer,  how- 

ever, may  be  an  able  man,  but  of  a  different  mental 
cast,  so  that  the  owner  may  be  only  10  per  cent  efficient 
in  handling  him.  To  get  an  accurate  picture  of  the 

owner's  ability  to  manage  executives,  it  is  necessary  to 
measure  his  relations  with  each  man.  The  same  thing 
is  true  clear  down  the  line  to  the  relations  of  dozens 
of  foremen  with  thousands  of  workers.  And  this  is 
only  one  out  of  hundreds  of  phases  of  management  that 
must  be  measured  before  we  can  truly  say  that  we  have 
the  measure  of  any  manager. 

DiPFicuLi'Y  OF  Devising  Units 

To  measure  management  accurately  would  require 
that  each  minute  phase  of  management  be  measured, 
and  that  would  involve  such  a  mass  of  detail  work  as 
to  cost  more  than  it  is  likely  to  be  worth.  Then  a 
multitude  of  units  must  be  devised,  and  unless  these 
units  are  absolute  they  are  next  to  worthless.  Dealing 
as  they  must  with  intangibles,  it  is  doubtful  if  absolute 
units  can  be  devised.  If  units  cannot  be  devised,  we  are 
thrown  back  upon  the  necessity  of  expressing  the  effi- 

ciency of  any  phase  of  management  in  terms  of  the 
percentage  of  perfection. 

There  are  two  big  disadvantage"  in  such  a  method. 
In  the  first  place  the  measureme  ..'t  then  becomes  the 
judgment  of  one  or  more  men  as  to  the  excellence  of 
any  performance.  Experience  has  shown  that  when 
an  attempt  is  made  to  do  this,  the  judgments  of  no  two 
coincide.    The  next  trouble  is  that  we  are  immediately 

called  upon  to  determine  what  is  perfect  performance. 
It  might  be  possible  to  set  up  a  standard  of  perfection 
for  any  phase  of  management  in  the  light  of  present 
knowledge,  but  since  improvements  are  constantly  being 
made,  we  would  soon  be  in  the  ridiculous  position  of 
stating  that  a  certain  concern  was  250  per  cent  perfect 
in  some  of  its  management  activities.  It  hardly  seems 
necessary  to  point  out  how  this  would  come  about  for 
we  all  know  how  rapidly  all  methods  of  management 
and  manufacturing  have  improved  within  the  last  few 
years.  Every  time  that  any  improved  tool  takes  the 
place  of  an  old  one,  standards  must  be  changed. 

It  is  because  of  all  these  difficulties  but  principally 
because  of  the  exceeding  complexity  of  the  measurements 

that  would  be  required  that  we  still  take  the  profitable- 
ness of  an  enterprise  as  the  measurement  of  the  skill  of 

the  management.  The  weaknesses  of  this  method  are, 
however,  apparent  enough,  although  it  must  be  admitted 
that  its  advantages  are  so  great  that  the  method  persists 
in  spite  of  its  weaknesses. 

How  One  Concern  Measured  Its  Management 
With  Profitable  Results 

Take,  for  example,  the  case  of  a  concern  that  on  a 
comparatively  small  investment  was  earning  about 

$100,000  a  year  net,  a  sum  which  was  entirely  satisfac- 
tory to  the  stockholders  and  seemed  to  indicate  that  the 

concern  was  managed  in  a  highly  skillful  manner. 
It  was  manufacturing  seven  lines  of  product.  The  in- 

stallation of  a  modern  cost  accounting  system  enabled 
it  to  know  for  the  first  time  its  profit  and  loss  by  lines 
of  product.  The  system  showed  that  of  the  seven  lines 
three  were  earning  a  very  large  profit,  one  was  being 
sold  at  about  cost  and  the  other  three  at  considerably 
less  than  cost.  Fortunately  this  concern  was  not  in  a 

position  where  it  had  to  sell  its  losers  in  order  to  at- 
tract business  to  the  profitable  lines.  When  it  really 

knew  the  conditions,  it  forthwith  dropped  the  unprofit- 
able lines  and  concentrated  its  selling  efforts  upon  the 

profitable  ones  with  the  result  that  in  less  than  two 
years  the  net  profits  of  the  business  became  $400,000 

a  year. 
That  is  not  an  unusual  case.  It  is  frequently  found 

that  losses  in  one  department  are  made  up  by  exceed- 
ingly attractive  profits  in  another.  In  this  case  the 

cost  system  was  an  admirable  method  of  measuring 
management  while  the  net  profits  of  the  business  as 
a  whole  were  not  an  accurate  measure.  In  the  same 
way  I  have  seen  successful  concerns,  that  is  to  say, 
profitable  ones,  which  made  their  profits  largely 
through  shrewd  buying  in  spite  of  the  fact  that  their 
manufacturing  and  selling  were  far  from  skillful. 

In  other  concerns,  and  you  probably  know  of  many 
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such,  the  entire  skill  of  the  management  seems  to  be 
concentrated  on  the  selling  effort.  The  factory  methods 
ai"e  inadequate  and  inefficient  and  the  purchasing  a 
hand  to  mouth  affair  done  by  comparatively  uninformed 
executives.  Many  a  concern  which  is  admirably  man- 

aged in  its  manufacturing,  selling  and  purchasing  is 
wrecked  through  unskilled  financing. 

Perhaps  the  discussion  so  far  has  indicated  what  I 
believe  to  be  the  most  effective  measure  of  manage- 

ment, that  is,  a  cost  finding  system.  The  modern  cost 
finding  methods  are  only  secondarily  concerned  with 
showing  the  management  what  the  selling  price  should 
be.  Their  principal  purpose  is  to  show  how  each  ac- 

tivity of  the  business  compares  with  a  standard  per- 
formance. To  do  this  we  build  up  an  analysis  for  each 

department  of  the  plant  on  which  are  listed  all  of  the 
items  of  expense  incurred  by  that  department.  From 
past  experience  we  set  down  for  each  of  these  items 
a  normal  or  standard  figure  which  is  the  (at  present) 
figure  of  perfect  management.  Whenever  new  methods 
show  that  this  figure  can  be  lowered,  it  is  changed. 
Against  each  of  them  is  shown  the  actual  performance 
for  the  month.  Thus  we  have  a  current  comparison 
which  shows  the  excellence  or  poorness  of  the  manage- 

ment. In  the  same  way  we  can  have  normal  or  stand- 
ard figures  for  material  usage  and  for  production  of 

labor  and  machines  against  which  are  compared  the  cur- 
rent performance.  Subdivided  in  this  way,  and  kept 

up  to  date,  we  have  definite  measures  which  show,  not 
only  how  successful  the  management  is,  but  whether 
its  skill  is  improving  or  going  back. 

The  same  methods  may  be  applied  to  selling.  Th» 
selling  figures  may  be  subdivided  to  any  extent  desired. 
In  most  concerns  it  is  well  to  set  up  a  standard  cost 
per  call  by  the  salesmen.  Against  this  figure  each 
month  is  shown  the  actual  cost  per  call.  If  the  actual 
is  above  the  normal  it  is  due  either  to  an  increase  in 
expense  or  a  decrease  in  the  number  of  calls  made  by 
the  salesmen.  In  either  event,  the  reason  is  shown  and 
steps  can  be  taken  to  rectify  the  conditions. 

It  is  not  within  the  scope  of  this  article  to  show  how 
manufacturing  or  selling  cost  figures  of  this  sort  are 
built  up.  They  would  be  different  for  nearly  every 
business.  The  point  I  do  want  to  make  is  that  a  sys- 

tem developed  along  the  most  modern  methods  gives 
a  practical  and  inexpensive  way  of  measuring  every 
phase  of  management.  It  can  be  made  flexible  and  the 
standards  can  be  changed  from  time  to  time  as  methods 
improve.  It  does  away  with  the  need  of  wasting  a 
great  deal  of  the  time  of  valuable  engineers  in  a  search 
for  a  probably  unfindable  standard,  or  rather,  series  of 
standards. 

The  best  minds  in  the  engineering  profession  would 
be  required  for  a  long  period  to  determine  what  the  unit 
should  be.  These  minds  could  much  better  be  put  to 

woi-k  finding  better  methods  of  doing  things  than  in 
developing  a  probably  inaccurate  method  of  measuring 
things. 

In  short,  while  I  recognize  that  a  prerequisite  to  im- 
provement is  that  some  way  be  found  to  measure  man- 

agement, I  believe  that  such  a  method  now  exists  in 
properly  devised  cost  accounting  systems. 

The  New  Federal  Specifications  for 
Leather  Belting 

The  new  Federal  Specifications  for  Leather  Belting, 
which  recently  have  been  adopted  by  the  U.  S.  Govern- 

ment to  cover  its  leather  belting  purchases,  and  which 
is  the  product  of  a  joint  committee  of  the  U.  S.  Bureau 
of  Standards,  and  of  the  Leather  Belting  Exchange, 
have  been  published.  They  may  be  obtained  from  the 
Leather  Belting  Exchange,  Philadelphia. 

The  specifications  provide  for  tests  which  may  be 
applied  in  any  physical  laboratory.  First,  the  average 
tensile  strength  of  five  samples  of  single  belting  must 
be  3,750  lb.  per  square  inch,  or  more,  and  the  minimum 
strength  of  any  one  of  these  five  samples  must  be  not 
less  than  3,000  lb.  per  square  inch  of  cross  section. 
Second,  the  average  elongation  of  the  five  samples  at 
a  tensile  stress  of  2,500  lb.  per  square  inch  shall  not 
exceed  15  per  cent.  The  belt  itself  shall  be  suspended 

iBj.'a  vertical  position  and  sufficient  weight,  including 
tiie  weight  of  the  clamp,  shall  be  attached  to  the  lower 

£iamp''ip  produce  a  tensile  stress  of  750  lb.  per  square 
inch  or  the  average  cross  section.  After  fifteen  min- 
(Utes-.suspension  this  section  of  ten  feet  shall  show  a 
length  Between  gage  marks  not  to  exceed  10  ft.,  7?2  in. 
Xq  per  cent  stretch).  Third,  the  clamps  shall  then  be 
^removed  and  the  sections  allowed  to  lie  loosely  on  the 

.'floor  for  seventeen  hpurs,  after  which  time  the  length 
^between  the  gage  marks'  shall  not  exceed  10  ft.,  1.6  in. 
(1?,  per  cent  stretch).  i?'ourth,  the  leather  shall  not 
show  wrinkles  on  the  grain  side  (commonly  called 
piping)  when  bent  through  an  angle  of  180  deg.,  grain 
side  in,  over  forms  specified  for  different  grades  and 

.thicknesses.  ,,    '      • 
'    The  application  "dilfliese  four  teSfe''  will  expose  any 

inferior  stock  which  may  be  tested.  An  unusually  high 
tensile  strength,  coupled  with  an  excessive  stretch  and 
low  elasticity,  would  indicate  lower  edge  stock,  which 
the  piping  test  would  confirm,  while  a  moderate  tensile 
strength  slightly  above  the  specifications  provision, 
with  stretch  within  the  limitations  and  elasticity  as 
provided,   will  indicate  superior  material. 

Abuoriual  Wear  of  Automobile  Valve  Seats 

Caused  by  High  Teniperatu-es 
Unless  gasoline  engines  are  so  designed  that  the 

heat  generated  by  slow  burning  mixtures  or  preignition 
is  rapidly  dissipated,  the  exhaust  valve  seats  may  reach 
such  temperatures  as  to  cause  excessive  wear. 

The  Bureau  of  Standards  of  the  Department  of  Com- 
merce has  recently  conducted  an  investigation  to  de- 

termine the  cause  of  excessive  wear  of  exhaust  valve 
seats  of  certain  engines.  This  condition  occurred  only 
in  engines  of  a  certain  type  and  not  all  engines  of  this 
type  were  affected  nor  was  the  wear  of  all  the  exhaust 
valves  of  a  single  engine  the  same. 

After  numerous  experiments  to  find  a  cause  for  this 

trouble,  including  an  inspection  of  the  metal  from  which 
the  cylinders  were  made  and  a  study  of  the  design  of 
cam  and  valve  spring,  it  was  found  that  the  difficulty 

was  due  to  the  high  temperature  attained  by  the  metal. 

When  the  valve  and  seat  were  heated  to  a  high  tem- 
perature by  a  reducing  flame,  the  wear  of  the  seats 

was  sufficiently  rapid  to  amply  explain  the  difficulty. 
After  this  probable  cause  of  the  trouble  was  determined, 
it  was  found  that  the  cooling  of  the  valve  seats  which 

showed  the  greatest  wear  was  somewhat  defective,  thus 

permitting  them  to  'attain  an  excessive  temperature under  conditions  which  often  occur  in  practice. 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

Sixth  article  deals  with  the  organization  manual — 
Section  on  cost  department  in  full — Contacts  and 

duties  of  the  cost  department 

IN  THE  LAST  article  it  was  pointed  out  that  one  of 
the  first  steps  to  take  after  the  various  functions  of 
a  business  have  been  divided  up  into  units  which  are 

commonly  called  departments,  is  to  record  the  functions 
in  the  form  of  an  organization  manual.  The  manual 

is  so  called  because  it  is  essentially  a  description  of  the 
different  parts  of  the  organization.  When  combined 
with  an  organization  chart,  it  forms  a  permanent  record 
of  the  structure  of  the  business. 

So  little  has  been  published  about  organization 
manuals,  whether  under  that  name  or  some  other, 
that  it  has  been  felt  desirable  to  describe  such  a  manual 

rather  fully  here.  The 
organization  manual  is  a 
matter  of  vital  interest  to 

any  executive,  but  espe- 
cially so  to  the  cost 

accountant  who  obtains 

from  it  much  useful  in- 
formation of  aid  to  him 

in  dealing  with  the  ex- 
penses. A  point  which 

needs  constant  emphasis 
because  it  is  so  often  over- 

looked is  that  it  is  very 

difficult  and  often  impos- 
sible to  set  up  and  oper- 

ate records  for  transac- 
tions about  which  one 

knows   nothing.     Hence  the   necessity    of   the    manual. 

Expense  accounts  are  no  exception.  They  are  often 
many  and  diverse,  and  even  though  they  are  recorded 
in  an  expense  manual,  gaps  are  often  found  as  well  as 
new  items  which  apparently  have  not  been  provided 
for.  In  discovering  what  activity  gave  rise  to  them,  the 
organization  manual  becomes  of  great  use  to  the  cost 
accountant  for  in  it  he  can  find  concise  descriptions  of 

the  tasks  to  be  performed  by  each  department.  Even 
if  the  information  which  he  seeks  is  not  contained 

therein,  it  is  seldom  that  he  will  not  obtain  from  it 
some  idea  of  where  to  look  further. 

To  be  satisfactory,  an  organization  manual  should 

meet  two  requirements,  it  should  be  detailed  and  com- 

plete enough  to  provide  the  reader  with  a  definite  con- 
ception of  the  work  of  the  several  departments.  At 

the  same  time  no  attempt  should  be  made  to  try  to  in- 
clude in  it  a  description  of  the  methods  employed  in 

their  operation,  for  to  do  so  would  make  it  so  long  as  to 
defeat  its  purpose  as  a  handy  book  of  reference.  It 

should  tell  "what"  is  to  be  done  by  the  several  depart- 
ments and  not  "how"  that  "what"  is  to  be  accomplished. 

The  "hov/'   is   unquestionably  very   important.     When 

THE  ORGANIZATION  manual  is  of 
vital  interest  to  any  executive  but  is 

especially  so  to  the  cost  accountant  who 
obtains  from  it  much  useful  information  to 
aid  him  in  dealing  with  expenses. 

The  manual  should  tell  "what"  is  to  be 
done  by  the  several  department  s>  but  not 
"how"  the  "what"  is  to  be  accomplished. 

In  addition  to  the  description  of  the 
activities  of  the  department,  the  manual 
should  include  a  summary  of  the  relation- 

ships of  the  several  departments  to  each  other. 

For  thp  .author's  forthooming-  book.     All  rights  reserved. 

satisfactory  methods  have  been  worked  out  they  should 
be  recorded  in  the  form  of  standard  practice  instruc- 

tions, a  subject  which  will  be  discussed  somewhat  in 
detail  in  a  later  article. 

In  addition  to  the  description  of  the  activities  of 
the  departments,  the  manual  should  include  also  a  sum- 

mary on  the  relationships  of  the  several  departments 
to  each  other.  The  organization  chart,  as  was  pointed 
out  in  the  preceding  article,  should  show  the  lines  of 
authority  and  responsibility,  and  should,  in  many  cases, 
be  supplemented  by  others  which  show  the  other  existing 
relationships.     As  in  all  charts,  however,  it  is  difficult 

to  obtain  a  good  idea  of 
details  even  though  one 

gets  an  excellent  perspec- 
tive of  the  whole.  Hence 

the  written  description 
of  the  various  connections 

between  the  departments 
given  in  the  organization 
manual  is  a  valuable  aid 

in  obtaining  a  correct  ap- 

preciation of  the  com- 
plex interlocking  of  tasks 

which  is  commonly  found 
even  in  small  concerns. 

It  is  usually  much  easier 
to  understand  a  subject 
when  an  illustration  is 

used  as  a  basis  of  the  discussion  than  when  such  an  aid 

is  lacking.  It  is  quite  natural  here  to  select  for  that 

purpose  an  example  of  the  section  of  a  typical  organiza- 
tion manual  which  is  devoted  to  the  cost  department 

of  the  concern.  Perhaps  much  of  the  description  will 
not  be  as  intelligible  now  as  it  will  be  after  the  reader 
has  perused  some  of  the  subsequent  articles,  but  if  the 
manual  is  to  be  considered  a  success,  he  should  obtain 

a  fairly  definite,  though  necessarily  general,  idea  of  the 
work  of  the  cost  department. 

AN  ORGANIZATION   MANUAL  OF   THE   AMERICAN 
METAL  WORKING  COMPANY 

The  Cost  Dctartment 

Object.  The  cost  department  has,  for  its  object,  the  ke<^p- 
ing  of  certain  records  of  the  transactions  which  take  place 
in  the  factory.  These  are  records  in  terms  of  dollars  and 
cents  of  what  goes  on  in  the  departments  engaged  directly 
or  indirectly  in  turning  out  the  finished  product.  The  de- 

partment serves  as  a  connecting  link  between  the  functions 
of  the  planning  department,  whose  records  are  in  terms 

of  physical  units,  and  the  accounting  department  which 
keeps  the  accounts  showing  the  receipts  and  disbursements 
of  cash  and  the  immediate  transactions  which  lead  up  bo 
and  grow  out  of  these  cash  transfers. 

The  work  of  the  cost  department  should  be  carried  on 
also  in  such  a  way  as  to  permit  the  preparation  of  various 
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reports  which  are  of  use  to  the  executives  in  the  control  of 
the  business.  Some  of  these  reports  are  a  part  of  the 
records  kept  by  the  departments  and  other  reports  are  sup- 

plementary in  their  nature.  The  cost  department  must  also 
be  prepared  to  assist  the  planning  department  by  checking 
the  accuracy  of  the  information  which  comes  therefrom 
whenever  it  is  possible.  It  should  be  ready  to  supply  data 
in  regard  to  the  costs  of  operations  or  units  of  worked 
material  or  other  elements  for  which  it  may  have  records 
when  those  data  are  needed  by  either  the  planning  depart- 

ment or  the  manufacturing  standards  department  in  their 
work  of  developing  and  utilizing  better  manufacturing 
methods.  At  all  times  it  should  be  remembered  that  the 
cost  department  is  a  service  department  and  that  the  only 
reason  for  its  existence  is  the  aid  which  it  can  give  to  the 
operation  of  the  business. 

Records  Required  from  Planning  Department 

Contacts  with  the  planning  departm£nt.  The  source  of 
the  largest  part  of  the  information  with  which  the  cost 
department  deals  comes  from  the  planning  department.  The 
basis  for  all  order  and  operation  costs  is  the  copy  of  the 
manufacturing  order  which  should  be  sent  by  the  planning 
department  to  the  cost  department  as  soon  as  the  order 
is  started  in  the  shop.  This  copy  of  the  order  should  show 
the  order  number,  the  number  of  the  lots  or  batches  into 
which  it  is  divided,  the  quantity  in  each  batch.  There  should 
also  be  noted  in  particular  any  variation  from  the  standard 
size  batch  and  the  number  of  such  batches,  the  sequence 
of  operations  and  any  permissible  deviation  from  that  se- 

quence, and  any  special  information  which  may  be  of  benefit 
to  the  cost  department,  such  as  the  order  numbers  of  special 
orders  for  tools  whose  cost  may  possibly  be  included  in  the 
cost  of  the  order,  or  the  order  number  of  special  orders  of 
worked  material  prepared  only  for  the  order.  The  cost 
department  should  refuse  to  accept  any  subsequent  papers 
for  a  manufacturing  order  until  it  has  received  its  copy 
thereof. 

All  time  tickets  used  by  the  planning  department  in  dis- 
patching the  orders  through  the  factory  and  also  all  in- 

spection tickets,  must  be  sent  at  once  to  the  cost  department. 
Other  tickets  such  as  set-up  tickets  and  move  orders  may  be 
requested  by  the  cost  department  and  should  be  supplied 
when  so  demanded.  All  these  tickets  should  be  returned  for 
correction  to  the  planning  department  if  any  error  is  found 
which  would  affect  the  accuracy  of  any  records  made  there- 

from. They  should  also  be  returned  if  there  is  any  reason- 
able doubt  concerning  them  either  because  of  illegibility  or 

because  of  apparent  discrepancies. 
All  material  issues,  credit  slips  and  worked  material  or 

merchandise  in  slips  must  also  be  sent  to  the  cost  depart- 
ment as  soon  as  the  planning  department  has  completed 

its  use  of  them.  As  in  the  case  of  the  tickets  described 
above,  they  must  be  returned  for  correction  if  inaccurate 
or  doubtful. 

Prompt  Dispatch  of  Reports  Necessary 

Of  equal  importance  with  accuracy  is  the  promptness 
with  which  all  these  papers  are  sent  from  the  planning 
department  to  the  cost  department.  It  is  a  duty  of  the  cost 
department  to  insist  on  promptness  and  any  conspicuous  or 
constant  failure  in  this  regard  should  be  taken  up  by  the 
cost  accountant  with  the  assistant  production  manager  (the 
head  of  the  planning  department)  at  once  and  the  cause 
of  the  delay  found  and  eliminated  immediately.  Belated 
reports  are  of  little  value  to  the  executives  and  reports 
cannot  be  prepared  on  time  if  the  information  from  which 
they  are  prepared  is  tardy. 

Contacts  with  the  maintenance  department.  The  cost 
department  should  also  maintain  close  and  intimate  contact 
with  the  maintenance  department  and  the  plant  engineer 
under  whose  general  supervision  the  work  of  the  latter 
department  comes.  The  maintenance  department  must  sup- 

ply the  cost  department  with  copies  of  all  repair,  work,  and 
improvement  orders.  The  cost  department  should  also  re- 

ceive copies  of  all  standing  orders  which  are  issued  for  the 
maintenance  of  any  portion  of  the  plant  and  all  change 
orders  modifying  the  original  orders. 

The  maintenance  department  must  send  to  the  cost  depart- 
ment all  time  tickets  for  work  done  by  the  members  of  the 

department.  On  these  should  be  recorded  the  expense  ac- 
count symbol  for  all  work  done  on  standing  orders,  order 

number  for  work  done  on  improvement  orders,  and  both 
for  work  done  on  repair  orders.  All  issues  and  credit  slips must  also  be  sent  to  the  cost  department  as  soon  as  the 
quantity  inventory  records  are  completed  from  them. 

Most  of  the  charges  to  the  maintenance  accounts  and 
many  of  those  to  the  fixed  asset  accounts  come  from  infor- 

mation which  is  supplied  by  the  maintenance  department. 
It  IS  essential,  therefore,  that  it  be  correct  and  the  cost 
department  should  return  for  correction  any  issues  and 
time  tickets,  which  are  incorrect  or  concerning  which  there is  reasonable  doubt. 

Contacts  with  the  accounting  department.  The  cost  de- 
partment has  many  contacts  with  the  accounting  depart- 

ment for  it  prepares  for  that  department  most  of  its  infor- 
mation concerning  the  disposition  of  the  cash  disbursements 

utilized  m  the  factory.  These  contacts  are  explained  in  the 
following  paragraphs  in  which  the  various  functions  of  the cost  department  are  more  fully  described. 

Detailed  tasks  of  the  cost  department.  The  detailed  tasks of  the  cost  department  are  as  follows: 
A.  The  material  journal.  It  is  the  duty  of  the  cost  depart- 

ment to  keep  the  material  journal.  This  journal  is  divided 
into  three  parts  m  which  are  recorded  the  issue  from  the storeroom  of  stores  material  and  of  worked  material  and 
the  receipt  therein  of  the  completed  worked  material.  The 
record  is  made  from  the  material  issues  and  credit  slips and  the  worked  material  slips.  The  first  step  is  to  extend 
the  price  by  the  quantity  to  obtain  the  value.  The  next 
task  is  to  sort  the  slips  according  to  the  account  to  be 
debited  or  credited  in  the  case  of  the  issues  and  credits,  and 
according  to  the  department  which  performed  the  last 
operation  in  the  case  of  worked  material  in  slips.  The 
credit  slips  should  be  sorted  separately  from  the  issues, 
then  entered  in  the  same  sections  as  the  issues.  These 
vouchers  must  then  be  totaled  and  entered  each  day  in  the 
appropriate  section  of  the  journal. 

Material  Journal  Gives  Totals  to  Date 
The  material  journal  should  be  operated  in  such  a  way 

as  to  make  possible  the  ready  calculation  of  the  totals  to 
date  for  any  period.  At  the  end  of  the  accounting  period, 
credit  entries  for  the  stores  account,  the  worked  material 
account,  worked  material  in  process  account,  merchandise  in 
process  account,  and  the  controlling  expense  accounts  must 
be  prepared  from  the  totals  of  the  material  journal  and 
given  by  the  cost  department  to  the  accounting  department. 
These  totals  are  also  used  to  check  the  distributions  of 
material  to  the  various  orders  and  detailed  expense accounts. 

B.  The  payroll.  It  is  the  duty  of  the  cost  department  to 
prepare  the  factory  payroll  and  the  department  is  respon- 

sible for  its  accuracy  and  promptness.  The  payroll  is 
divided  into  two  parts  in  one  of  which  is  recorded  the  bonus 
earnings  of  all  employees  who  work  upon  tasks  for  which 
bonuses  are  paid  and  in  the  second  part  all  other  earnings 
of  factory  employees. 

The  clock  card  record  of  each  employee  must  be  entered 
daily  and  all  time  tickets  issued  to  employees  must  be 
checked  daily  against  the  clock  card  record.  Errors  and 
discrepancies  must  be  corrected  that  same  day.  Each  pay 
period  the  cost  department  must  supply  the  paymaster  and 
cashier  with  a  list  of  the  net  earnings  of  each  employee, 
having  deducted  any  advances  which  may  have  been  made. 

The  payroll  shall  be  kept  in  such  a  way  that  the  entries 
to  the  controlling  accounts,  credit  to  the  payroll  account 
and  debit  to  the  worked  material  in  process,  merchandise 
in  process,  improvements  in  process  and  the  controlling 
expense  accounts,  can  be  obtained  therefrom  at  the  end  of 
each  pay  period  and  of  each  accounting  period.  The  totals 
shall  be  furnished  promptly  to  the  accounting  department 
at  these  times. 

As  a  part  of  the  work  of  operating  the  payroll,  the  time 
tickets  shall  be  extended.  In  the  case  of  bonus  jobs,  the 
bonus  must  not  be  calculated  until  the  inspection  for  the 
operation  is  sorted  with  the  time  ticket,  for  bonus  is  paid 
only  on  satisfactorily  completed  work. 

C.  The   burden.  The   time   tickets   shall   be   used   as   the 
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basis  for  allocating  the  earned  burden  to  the  product.  As 
soon  as  they  have  been  used  for  making  up  the  payroll,  they 
shall  have  entered  on  them  the  burden  rate  for  the  produc- 

tion center  at  which  the  work  was  done  and  the  extension  of 
the  rate  by  the  time  made.  The  tickets  shall  then  be  sorted 

by  departments  and  totaled,  the  grand  total  and  depart- 
mental totals  then  being  entered  in  the  burden  journal  which 

must  be  operated  in  the  same  general  manner  as  the  mate- 
rial journal.  At  the  end  of  the  accounting  period  the  total 

for  the  earned  burden  must  be  given  to  the  accounting 
department  to  be  credited  to  the  manufacturing  burden 
account. 

D.  Order  costs.  As  soon  as  the  material  issues  and  credits 

and  worked  material  in  slips  have  been  entered  in  the  mate- 
rial journal,  those  affecting  the  order  costs  shall  be  sorted  by 

order  number  and  batch  number  and  filed  in  the  live  file 

against  the  order  number.  They  shall  be  totaled  periodi- 
cally and  entered  on  the  order  cost  card.  At  the  close  of 

each  accounting  period  the  entries  on  the  order  cost  cards 

for  the  period  shall  be  totaled  and  compared  with  the  totals 
in  the  material  journal.  Any  discrepancies,  if  amounting 

to  one  per  cent  or  more  of  the  total  for  any  class  must  be 
found  and  rectified  before  the  order  costs  are  calculated. 

Finished  and  Unfinished  Orders  Separated  and 
Finished  Okdeb  Costs  Calculated 

The  same  thing  must  be  done  in  the  case  of  the  time 

tickets,  both  in  respect  to  the  labor  charge  and  the  burden 

charge.  The  time  tickets  must  be  reconciled  with  the  pay- 
roll book  and  the  burden  journal  before  anything  further  is 

done  to  the  order  costs. 
The  finished  and  unfinished  orders  must  then  be  separated, 

the  unfinished  orders  being  left  in  the  file  and  the  cost  of 
the  finished  order  calculated.  In  the  case  of  orders  for 

worked  material,  the  difference  between  the  actual  cost  and 

the  estimated  cost  at  which  the  worked  material  has  been 
taken  into  the  inventory  must  be  ascertained  and  given  to 

the  accounting  department  so  that  a  general  journal  entry 

may  be  prepared  therefrom.  In  the  case  of  merchandise 

and  improvement  orders,  a  summary  of  the  order  costs  shall 

be  prepared  and  given  to  the  accounting  department  so  that 

general  journal  entries  may  be  prepared  therefrom. 

E.  Expenses.  After  entry  in  the  material  journal,  all 
material  issues  chargeable  to  expense  accounts  shall  be 

sorted  according  to  the  expense  account  symbol,  filed,  period- 
ically totaled,  and  entered  on  expense  cost  cards.  The  same 

shall  be  done  for  the  time  tickets  after  entry  in  the  payroll. 
At  the  end  of  the  accounting  period  the  totals  for  these 
cards  shall  be  checked  against  the  corresponding  totals  in 
the  material  journal  and  payroll. 

The  cost  department  shall  obtain  from  the  accounting 
department  a  summary  of  all  expenses  whose  first  entry 
has  been  made  in  books  kept  by  that  department.  These 
expenses  shall  then  be  entered  on  the  expense  cost  cards 
and  the  cards  totaled.  The  cost  department  shall  next  post 
the  totals  of  the  expense  cost  cards  to  the  expense  ledger 
and  total  the  expense  accounts  for  each  department  to 
obtain  departmental  totals.  The  departmental  expenses 
shall  then  be  totaled  and  the  results  checked  with  the  con- 

trolling expense  account  balances.  Discrepancies  of  more 
than  one  per  cent  must  be  located  and  corrected  at  once. 

Departmental  Burdens  Checked  With 
Manufacturing  Burden  Account 

The  departmental  totals  shall  next  be  distributed  by  the 
direct  expense  distribution  method  to  the  direct  maniifac- 
turing  departments  and  the  departmental  burdens  then 
checked  with  the  manufacturing  burden  account.  The  de- 

partmental unearned  burden  shall  finally  be  ascertained  and 
checked  with  the  balance  of  the  manufacturing  burden 
account. 

F.  Cost  department  reports.  The  cost  department  shall 
prepare  each  month  reports  on: 
(1)  Stores  issued  to: 

(a)  Worked  materials  in  process. 
(b)  Merchandise  in  process. 
(c)  Improvements  in  process. 
(d)  Controlling  expense  accounts. 

(2)  Work  material  issued  to  (Classification  as  for  stores.)  : 

(3)  Work  material  received  (Classified  by  departments.) 
(4)  Payroll,  amounts  paid  for  (Classification  as  for  stores:) 

(e)  Bonus  earnings. 
(f)  Ratio  of  bonus  earnings  to  bonus  hours  worked. 

(5)  Burden: 
(a)  Earned  burden. 
(b)  Unearned  burden  by  departments. 

(6)  Expenses: 
(a)  Departmental  totals. 
(b)  Maintenance  (by  class  of  maintenance.) 
(c)  Retainer  (by  departments.) 
(d)  Reclamation  of  errors  (by  departments.) 
(e)  Analysis  of  any  of  these  if  called  for. 

(7)  Unit  costs  (as  called  for.) 
(8)  Operation  costs  (as  called  for.) 
(9)  Other  reports   (as  called  for.) 

G.  Expense  and  burden  schedules.  It  is  the  duty  of  the 
cost  department  to  prepare  each  year  a  schedule  of  the 
proposed  expenses  of  each  department  for  the  ensuing  year 
in  such  detail  as  may  be  appropriate  to  each  department. 
The  expense  schedule  must  be  prepared  on  the  basis  of  the 
records  of  the  previous  year  with  the  prospects  for  the 
coming  year  in  mind,  and  after  consultation  with  the  heads 
of  the  various  departments.  It  cannot  be  prepared  until 
after  a  tentative  master  schedule  balancing  production  and 
sales  has  been  made,  but  it  must  be  worked  out  thereafter 
in  conjunction  with  the  other  detailed  schedules  which  make 
up  the  master  schedule.  When  completed  it  must  be  ap- 

proved by  the  general  manager. 
On  the  basis  of  the  expense  schedule,  the  cost  depart- 

ment must  prepare  a  burden  schedule  for  each  department 
and  burden  rates  for  each  production  center  within  the 
departments.  The  burden  rates  must  be  so  calculated  that 
if  a  normal  amount  of  business  is  secured  during  the  year 
and  expenses  are  incurred  at  a  normal  rate  the  entire  burden 
for  the  year  will  be  absorbed  by  the  production  during  that 

period. H.  Standard  practice  instructions.  It  is  the  duty  of  the 
cost  accountant  to  prepare  standard  practice  instructions 
in  which  are  recorded  in  detail  the  methods  for  carrying  on 
all  the  various  activities  above  described  and  such  others 

as  may,  from  time  to  time  be  delegated  to  the  cost  depart- 
ment. These  instructions  must  be  sufficiently  explicit  so 

that  a  reasonably  intelligent  person  could  be  expected  to 
follow  them  without  aid,  and  they  must  at  all  times  be  kept 

up  to  date. 
Schedule  and  Other  Tasks  of  Department 

I.  Schedules  of  cost,  department  work.  Schedules  shall  be 
prepared  showing  definite  dates  for  the  accomplishment  of 
the  various  activities  of  the  cost  department.  On  the 
schedules  shall  be  shown  the  accomplishment  of  these 
activities  day  by  day  in  such  a  way  as  to  show  at  all  times 
clearly  in  what  condition  the  work  of  the  department  is. 

J.  Other  tasks  of  the  department.  The  cost  department 
shall  also  perform  such  other  duties  as  may  be  assigned  to 
it  by  those  in  authority  over  it,  and  the  cost  accountant 
shall  at  all  times  endeavor  to  develop  the  work  of  the  de- 

partment in  such  a  way  as  to  enable  it  to  render  the  greatest 
possible  service  to  the  business  as  a  whole. 

Operation  of  the  Department.  The  cost  department  shall 
be  in  the  charge  of  the  cost  accountant  who  shall  have  full 
and  complete  authority  over  it  and  shall  be  entirely  re- 

sponsible for  its  satisfactory  operation.  He  shall  be  under 
the  supervision  of  the  factory  manager  and  shall  ask  him 
for  instructions  in  regard  to  any  relation  with  other  depart- 

ments not  definitely  provided  for  or  concerning  which  ques- 
tions may  arise. 

He  shall  be  assisted  by  such  clerks  and  assistants  as 
may,  from  time  to  time,  be  deemed  necessary  and  he  may 
delegate  such  tasks  to  them  as  he  may  wish.  He  shall  have 
complete  authority  over  them,  subject  to  such  general  rules 
as  may  be  laid  down  respecting  all  employees  or  rules 
established  by  his  superior  which  affect  other  departments 
in  addition  to  his  own.  His  responsibility  for  them  shall 
be  co-extensive  with  his  authority  over  them.  He  shall  see 
to  it  that  the  work  of  the  department  is  performed  as 
described  in  the  standard  practice  instructions,  and  par- 

ticularly that  it  is  done  accurately  and  promptly. 
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A.S.M.E.  Adopts  Code  of  Ethics 
Adoption  of  a  code  of  ethics,  governing  its  member- 

ship of  approximately  20,000,  is  announced  by  the 

American  Society  of  Mechanical  Engineers.  Ulti- 
mately, it  is  expected,  this  code,  prepared  by  a  joint 

committee  of  the  national  engineering  societies,  will 
apply  to  the  entire  engineering  profession,  embracing 
more  than  200,000  professional  engineers. 

The  mechanical  engineers  are  the  first  to  adopt  the 
code,  according  to  the  chairman  of  the  joint  committee. 
Prof.  A.  G.  Christie  of  Johns  Hopkins  University.  This 
action,  Professor  Christie  stated,  marks  an  advance  in 
engineering  ideals,  and,  in  respect  to  the  government 
of  its  members  as  a  whole,  places  the  profession  in  a 
position  analogous  to  the  professions  of  law  and  medicine. 

The  code  commands  loyalty  to  country,  personal 

honor,  fairness  to  contractors  and  workers,  and  inter- 
est in  the  public  welfare.  Betrayal  of  professional  con- 

fidences, undignified  or  misleading  advertising,  and 
questionable  professional  associations  and  practices  are 
prohibited. 

The  text  of  the  code,  as  given  out  in  New  York  City 
by  John  L.  Harrington  of  Kansas  City,  new  president 
of  the  American  Society  of  Mechanical  Engineers, 
follows : 

"Engineering  work  has  become  an  increasingly  im- 
portant factor  in  the  progress  of  civilization  and  in  the 

welfare  of  the  community.  The  engineering  profession 
is  held  responsible  for  the  planning,  construction  and 
operation  of  such  work  and  is  entitled  to  the 

position  and  authority  which  will  enable  it  to  discharge 
this  responsibility  and  to  render  effective  service  to 
humanity. 

"That  the  dignity  of  their  chosen  profession  may  be 
maintained,  it  is  the  duty  of  all  engineers  to  conduct 
themselves  according  to  the  principles  of  the  following 
code  of  ethics: 

1.  The  engineer  will  carry  on  his  professional  work  in  a 
spirit  of  fairness  to  employees  and  contractors,  fidelity  to 
clients  and  employers,  loyalty  to  his  country  and  devotion 
to  high  ideals  of  courtesy  and  personal  honor. 

2.  He  will  refrain  from  associating  himself  with  or  allow- 
ing the  use  of  his  name  by  an  enterprise  of  questionable 

character. 

3.  He  will  advertise  only  in  a  dignified  manner,  being 
careful  to  avoid  misleading  statements. 

4.  He  will  regard  as  confidential  any  information  obtained 
by  him  as  to  the  business  affairs  and  technical  methods  or 
processes  of  a  client  or  employer. 

5.  He  will  inform  a  client  or  employer  of  any  business 
connections,  interest  or  affiliations  which  might  influence  his 
judgment  or  impair  the  disinterested  quality  of  his  services. 

6.  He  will  refrain  from  using  any  improper  or  question- 
able methods  of  soliciting  professional  work  and  will  decline 

to  pay  or  to  accept  commissions  for  securing  such  work. 
7.  He  will  accept  compensation,  financial  or  otherwse,  for 

a  particular  service,  from  one  source  only,  except  with  the 
full  knowledge  and  consent  of  all  interested  parties. 

8.  He  will  not  use  unfair  means  to  win  professional  ad- 
vancement or  to  injure  the  chances  of  another  engineer  to 

secure  and  hold  employment. 
9.  He  will  co-operate  in  upbuilding  the  engineering  pro- 

fession by  exchanging  general  information  and  experience 
with  his  fellow  engineers  and  students  of  engineering  and 
also  by  contributing  to  work  of  engineering  societies,  schools 
of  applied  science  and  the  technical  press. 

10.  He  will  interest  himself  in  the  public  welfare  in  behalf 
of  which  he  will  be  ready  to  apply  his  special  knowledge, 
skill  and  training  for  the  use  and  benefit  of  mankind. 
The  joint  committee  which  drew  up  the  code  was 

composed  as  follows: 

American  Society  of  Civil  Engineers — C.  C.  Elwell, 
New  Haven,  Conn.;  A.  M.  Hunt,  New  York. 
American  Institute  of  Mining  and  Metallurgical 

Engineers— J.  Parke  Channing  and  Philip  W.  Henry, New  York. 

American  Society  of  Mechanical  Engineers — Prof. 
A.  G.  Christie,  Johns  Hopkins  University',  Baltimore; 
H.  J.  Hinchey,  Chicago;  Charles  T.  Main,  Boston;  J.  V. 
Martenis,  Minneapolis;   Robert   Sibley,   San   Francisco. 

American  Institute  of  Electrical  Engineers— Prof. 
Comfort  A.  Adams,  Harvard  University;  C.  Paccioli, 
Pittsfield,  Mass.;  George  F.  Sever,  Toronto,  Ont.;  L.  B. 
Stillwell,   New  York. 

American  Society  of  Heating  and  Ventilating  Engi- 
neers—Frank T.  Chapman  and  Perrv  West,  New  York; 

S.  A.  Jellett,  Philadelphia. 

Safety  Week  in  New  York  Plants 
The  safety  movement  was  forwarded  in  the  plants 

in  New  York  City  by  a  Safety  Week,  that  was  in  reality 
a  drive  to  save  the  lives  of  the  seventy  people  ordinarily 
killed  by  accident  each  week.  The  co-operation  of  the 
State  Department  of  Labor  was  a  big  factor  in  the 
safety  work  undertaken  in  industrial  plants.  A  knowl- 

edge of  the  steps  taken  in  the  drive  may  be  of  help  to 
those  promoting  safety  movements.  The  plan  of  the 
campaign  follows,  the  words  being  tho.se  of  the  Hont 
Henry  D.  Sayer,  Industrial  Commissioner  of  the  State 
of  New  York,  as  printed  in  a  recent  issue  of  Safety: 

The  Industrial  Commissioner  and  the  New  York  State 
Department  of  Labor  hailed  with  enthusiasm  the  plan  of 
the  Safety  Institute  of  America  for  an  intensive  accident 
prevention  drive  beginning  with  Safety  Week.  Much  thought 
has  been  given  and  work  done  in  the  past  to  the  elimination 
of  preventable  accidents  in  industry,  and  with  splendid 
results,  but  the  Safety  Week  idea,  by  bringing  public  and 
industrial  safety  together  on  common  ground  added  an 
element  of  concerted  action  which  gave  promise  of  adding 
materially  to  each  branch  of  the  movement. 
A  letter  was  prepared  and  mailed  over  the  signature  of 

the  Industrial  Commissioner  to  more  than  two  thousand 
industrial  plants  of  the  city,  in  which  were  employed  one 
hundred  or  more  persons.  Managers  were  requested  to 
participate  in  the  campaign  by  conducting  a  special  safety 
drive  during  Safety  Week  among  their  employees,  by  hold- 

ing mass  meetings  and  by  displaying  posters  and  distribut- 
ing literature.  They  were  advised  that  speakers  for  the 

mass  meetings  would  be  furnished  on  application  to  the 
casualty  insurance  companies  or  to  the  Commissioner. 

Under  separate  cover  there  was  sent  to  each  plant  a  set 
of  posters  consisting  of  two  large  posters,  28  x  41  in., 
two  small  posters,  14  x  22  in.,  and  two  triangles  (for  use 
on  vehicles)  21  x  21  in.  Notice  was  given  that  additional 
copies  would  be  supplied  by  the  Industrial  Commissioner. 

Speakers  for  industrial  plants  were  furnished  by  the 
casualty  insurance  companies,  both  stock  and  mutual,  the 
State  Insurance  Fund  and  the  Bureau  of  Inspection  of  the 
Department  of  Labor.  To  the  best  of  my  knowledge  there 
were  held  over  450  meetings  in  industrial  plants,  which  were 
addressed  by  these  speakers. 

The  number  of  attendants  at  these  meetings  ranged  from 
50  to  over  1,400  persons.  From  some  of  the  speakers,  I  learn 
that  the  audiences  were  attentive  and  showed  a  willingrness 
to  enter  whole-heartedly  into  the  spirit  of  the  drive.  Em- 

ployers also  showed  marked  interest  by  arranging  the  meet- 
ings, many  of  them  being;  held  on  the  employers'  time, 

although  the  majority  of  the  meetings  were  held  during  the 
noon  period.  This  circumstance  made  it  difficult  at  times 
to  meet  the  demand  for  speakers. 

On  the  whole,  I  believe  the  drive  was  a  great  success  and 
will  be  productive  of  good  results,  which  will  be  reflected 
in  the  reduced  number  of  accidents  during  the  coming  year, 
especially  in  the  industrial  field. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchaDge  of  information  on 
useful  methods.  Its  scope  includes  all  divisions 
of  the  machine  building  industry,  from  draft- 
bi;  room  to  siUpping  platform.     The  articles 

are  made  np  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  valae  are  carefully 
considered,   and   these  pohlished  are  paid  for 

Substitutes  for  Welding 
in  Auto  Repairs 

By  Donald  A.  Hampson 

Widespread  use  of  automobiles  and  the  development 
of  a  welding  outfit  that  anyone  could  use  came  at  about 
the  same  time,  resulting  in  a  revival  of  business  for 
hundreds  of  small  machine  shops,  the  opening  of  thou- 

sands more  either  in  connection  with  garages  or  inde- 
pendently, and  the  installation  of  an  acetylene  welding 

outfit  in  most  of  these  shops. 
The  range  of  work  to  which  the  welding  torch  is 

applicable  and  the  ease  with  which  any  sort  of  a  laborer 
can  do  an  apparently  good  job  have  caused  it  to  become 
the  first  thought  in  repairs.  Then,  where  one  of  two 
shops  in  a  community  did  welding  while  the  other  did 
not,  the  welding  drew  so  much  more  automobile  work 
that  the  shop  stressed  this  particular  feature  and  welded 
everything  that  could  possibly  be  repaired  in  that  way. 

This  has  come  to  be  the  curse  of  the  welding  game. 
The  presence  of  two  tanks  and  a  torch  have  so  altered 
the  perspective  that,  out  of  three  jobs,  two  that  could 
be  repaired  better  by  other  methods  have  been  botched 
by  a  weld.  It  is  not  inferred  that  welding,  as  an  art, 
is  a  failure,  but  the  vast  majority  of  men  who  are 
welding  have  not  the  facilities  for  doing  a  good  job, 
they  do  not  understand  the  strengths  of  materials  nor 
realize  the  stresses  to  which  an  automobile  part  is 
subjected.     The  prospect  of  a  dollar  in  hand  attracts 

FIG.  1— DIFPERENTIAI.  CARRIER  WITH  BROKEN  HUB 

more  than  a  satisfied  customer  six  months  from  now. 
The  same  thing  would  be  true  of,  say,  lathe  work  if 

it  were  pushed  to  an  extreme,  to  the  exclusion  of  better 
adapted  methods.  If  every  Tom,  Dick,  and  Harry  were 
given  particular  lathe  jobs  to  do,  with  only  a  couple  of 

hours'  instruction  as  to  the  tool,  there  would  be  as 
much  dissatisfaction  with  lathe  work  as  with  welding. 

The  fact  that  lathe  work  is  not  as  simple  as  (appar- 
ently) a  little  heating  and  sticking  two  parts  together, 

has  tended  to  build  up  a  wall  of  respect  around  it  so 
that  the  average  over-night  mechanic  leaves  it  alone. 

The  following  example  will  illustrate  methods  other 
than  welding,  for  making  typical  automobile  repairs,  at 

no  greater  expense  than  welding  and  more  durable,  yet 
within  the  same  range  of  men  and  equipment  as  re- 

quired for  first  class  welding.  A  differential  carrier 
which  has  had  the  hub  broken  off  is  shown  in  Fig.  1. 
The  usual  procedure  is  to  bevel  the  corners  and  stick 
the  hub  back  in  its  original  position,  filling  up  the 
space  with  the  welding  rod  and  adding  as  much  more 
metal  as  interfering  parts  will  allow.    The  chances  that 

FIG.  2 — A  JOB  THAT  SHOULD  BE  BRAZED 

the  hub  will  be  as  true  as  when  new  are  slim  and  the 
chance  of  its  remaining  whole  for  more  than  a  thousand 
miles  run  is  even  more  so. 

As  contrasted  with  the  chemical  repair,  we  have  the 
mechanical  one  shown  in  the  sketch.  A  new  hub  H  is 
cut  from  a  piece  of  mild  steel  and  screwed  into  the 
center  of  the  carrier  casting  which  has  been  chucked 
and  threaded  true  with  the  ring  surface.  The  thread 
is  as  tight  as  can  be  assembled  and  the  hub  is  screwed 
until  a  fiange  on  it  seats  against  the  faced  off  back  of 
the  carrier.  Rivets  through  both  parts  complete  the 
job.  The  roller  bearing  sleeve  S  is  pressed  back  into 
its  original  position. 

Cylinder  scores  are  frequently  filled  up  by  welders 
and  the  owners  pay  their  $2  or  $5  and  take  the  cylinders 
away,  thankful  that  they  did  not  have  to  buy  a  new 
block.  But  when  they  themselves  start  to  file  out  the 
hump  that  the  welder  left,  or  spend  half  a  day  trying 
to  find  the  machine  shop  that  can  cut  it  out  in  a  little 

while  or,  perchance,  come  to  a  shop  that  has  a  cylin- 
der grinder  coupled  with  an  experienced  man  and  learn 

that  heat  has  so  warped  the  cylinder  that  the  hump  will 
have  to  be  ground  out  and  new  pistons  fitted,  then  that 
feeling  of  thankfulness  toward  the  welder  vanishes,  and 
quite  properly  so. 

Even  when  better-than-the-average  men  and  equip- 

ment are  available,  welding  is  the  poorest  form  of  re- 
pair for  cylinder  scores.  An  experienced  metal  pattern 

maker  or  tinsmith  can  solder  up  a  cylinder  score  and 
make  a  job  that  will  stay  as  long  as  the  car  lasts.  The 
amount  of  heat  applied  in  soldering  cannot  possibly 
distort  the  cylinder  and  a  machinist,  using  the  piston 
as  a  marking  plate,  can  scrape  in  a  splendid  surface. 
What  has  come  to  be  known  as  the  Lawrence  process  is 
the  best  cylinder  bore  repair,  and  the  cheapest,  if  one 
lives  within  shipping  radius  of  one  of  the  plants.  This 
process  deposits  silver-nickel  in  the  score  and  the  work 
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is  done  without  perceptible  heat.  The  silver-nickel, 
uniting  with  the  wall  makes  a  wearing  surface  as 
durable  as  the  cast  iron. 

A  case  that  is  often  met  with  in  old  cars  is  repre- 
sented by  Fig.  2.  The  rear  axle  housing  is  of  the 

built-up  type  and  due  to  loosening  of  the  rivets  or  lack 
of  original  fit,  a  space  exists  between  housing  and  tube. 
New  rivets  may  be  put  in  but  they  will  not  remain 
tight;  sometimes  a  piece  of  thin  metal  can  be  inter- 

posed but  it  seldom  can  be  worked  over  the  entire  area 
and  the  job  is  no  better  than  with  rivets  alone.  Fin- 

ally, someone  suggests  that  the  parts  be  welded,  oh  yes, 

why  hadn't  that  been  thought  of  before — it  will  close 
the  gap  up  tight. 

The  parts  are  riveted  once  more,  it's  a  shaky  job,  of 
course,  because  there  is  no  good  bearing  to  draw  up 
on,  and  then  the  torch  applied  to  the  end  of  the  hous- 

ing. Besides  closing  up  the  annular  opening,  the  welder 
is  apt  to  melt  away  a  section  of  the  tube,  but  at  last 
he  gets  the  thing  built  up  in  true  plastered-on-form  and 
the  owner  takes  the  axle  away.  A  few  months  later 
the  case  loosens  up  as  of  old — the  welding  could  not 
penetrate  any  distance  and  was  really  no  more  effectual 
than  a  piece  of  soft  wire  caulked  in  the  opening. 

Brazing  is  the  proper  job  for  a  loose  housing  or  case. 
With  a  couple  of  rivets  or  temporary  bolts  to  hold  the 
assembly,  the  spelter  can  be  made  to  flow  to  every  part 
of  the  joint  and,  if  the  members  have  been  rightly 
•cleaned,  will  unite  the  two  members  with  a  grip  equal 
to  rivets.  The  regular  rivets,  however,  must  be  re- 

placed. Brazing  and  soldering  are  old  fashioned  proc- 
esses that  have  been  more  or  less  overlooked  with  the 

universal  use  of  welding,  unfortunately  so  because  their 
field  has  widened  with  the  increase  in  automobiles. 

Regarding  the  major  parts  of  a  car,  the  best  repair 
■and  the  cheapest  in  fully  fifty  per  cent  of  breaks  is  a 
new  piece.  Owners  need  a  great  deal  of  educating  in 
this  respect- — educating  that  must  be  done  by  the 
machinist  or  mechanic.  The  latter  must  be  able  to  dif- 

ferentiate between  the  part  that  may  be  rationally  re- 
paired and  the  part  whose  repair  is  a  waste  of  time, 

entailing  a  re-break  in  the  near  future  and  requiring 
a  repetition  of  all  the  work  involved  in  detaching  a  hun- 

dred parts  to  get  at  one. 
In  justice  to  welders,  it  must  be  said  that  they  do 

weld  many  pieces  under  the  pleading  of  customers,  often 

"just  to  get  me  home."  The  worst  of  this  get-me-home 
proposition  is  that  the  Owners  forget  all  about  the  re- 

pair, once  they  are  rolling  along  and  do  not  remember 
it  until  a  more  serious  accident  happens.  Parts  such  as 
spring  leaves,  axle  shafts,  and  crank  shafts  should  never 
be  welded.  Even  though  the  filler  material  were  of  the 
same  grade  as  the  original,  the  part  could  not  attain 
its  former  strength  until  entirely  heat  treated — and  no 
one  along  the  road  has  facilities  for  doing  this. 

Catching  the  Thread  by  the  "Jump" 
Method— Discussion 

By  W.  E.  Butlee 
Camborne,  England  ^ 

The  articles  which  have  appeared  in  the  American 
Machinist  under  the  above  title  have  been  very  interest- 

ing, although  the  writer  fails  to  see  why  these  methods, 
which  are  slow  and  except  in  the  hands  of  experts  liable 
to  result  in  much  scrap,  should  continue  to  be  used  when 
almost  any  engine  lathe  can  be  equipped  in  less  than  an 
hour  with  an  indicator  which  makes  catching  the  thread a  certainty. 

Referring  to  the  article  by  B.  A.  Donley  on  page 
970,  Vol.  56,  his  method  is  simple  to  manipulate  when 
the  thread  of  the  lead  screw  and  work  are  comparatively 
coarse  but,  like  the  Editor,  I  should  hesitate  to  use  it 
on  fine  pitch  screws.  The  method  described  by  John 
Hansen  on  page  307,  Vol.  57  is  perhaps  the  oldest  and 
most  known  method,  but  this  again  is  slow,  and  when 
watching  the  chalk  marks  on  lead  screw  and  work  it 
is  by  no  means  impossible  to  think  you  have  got  it  when 
you  haven't,  unless  the  lathe  is  actually  stopped  to  bring the  marks  into  correct  relation. 

The  majority  of  the  foregoing  remarks  also  apply  to 
the  method  described  by  H.  0.  Turnbull  on  page  352, 
Vol.  57,  and  it  is  possible  by  this  method  to  close  the 
half  nut  half  a  dozen  times  or  more  only  to  find  that 
a  fresh  start  is  necessary. 

There  is  another  method,  used  by  some  of  the  older 
lathe  operators  with  whom  the  writer  has  come  in  con- 

tact, which  consists  of  counting  up  to  a  certain  number, 
or  repeating  a  rhyme.  Starting  as  the  tool  is  being 
withdrawn  from  the  cut,  the  carriage  is  run  back  to  a 
stop  at  a  uniform  speed  and  in  time  with  the  words, 
the  tool  is  re-set  and  the  half  nut  closed  on  reaching  a 
certain  number,  or  a  definite  word  in  the  rhyme.  By 
this  method  the  writer  has  seen  fine  threads  cut  at 
high  speed  without  a  miss. 

The  method  described  herewith  has  been  used  by  the 

Fiff.  1  Fig.  2 
FIG.    1 — INDICATOR  GEARS   FOR  CATCHING  THE   THREAD 

FIG.  2 — DIAL,  FOR  USE  WITH  48  TOOTH  WORM  WHEEL 

A  Drafting  Room  Kink 
By  Henry  R.  Bowman 

Recently  I  had  occasion  to  draw  some  ink  lines  that 
were  too  wide  to  be  made  by  an  ordinary  drawing  pen. 

I  have  tried  drawing  two  or  more  parallel  lines  so 
as  to  form  a  solid  line,  but  have  found  it  hard  to  keep 
the  width  of  such  a  line  uniform. 

I  tried  using  a  railroad  pen,  filling  the  two  pens  and 
also  the  space  between  them  with  ink  and  it  proved 
entirely  satisfactory. 

writer  for  many  years  and  was  found  especially  useful 
where  female  labor  was  employed  during  the  days  of 
dilution.  All  that  is  necessary  is  a  piece  of  flat  stock, 
approximately  2  in.  x  i  in.,  as  shown  at  A  in  Fig.  1, 
and  a  stud  B  similar  to  that  used  on  the  regular 
quadrant.  Part  A  is  slotted  to  carry  the  stud  and  is 
bolted  to  the  lathe  by  one  of  the  quadrant  bolts,  or, 
if  this  is  impossible,  a  longer  piece  can  be  fastened 
to  the  lathe  leg  or  floor  so  that  it  is  visible  from  the 
operating  position.  A  change  gear  can  now  be  mounted 
on  stud  B  and  driven  from  a  gear  on  the  lead  screw. 

With  a  lead  screw  of  i  in.  lead,  a  ratio  of  1  to  4 — 
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say  20  driving  80 — will  cover  most  threads.  This  gives 
us  one  revolution  of  the  indicator  gear  C  to  every  four 
revolutions  of  the  lead  screw.  Now,  bringing  the 
carriage  back  against  a  suitable  stop  and  turning  the 
lathe  until  the  half  nut  vdll  close,  mark  the  indicator 
gear  C  and  the  quadrant  A.  After  the  first  cut,  the 
carriage  is  brought  back  to  the  stop  and  the  half  nut 
can  be  closed  every  time  the  marks  coincide  without 
any  undue  manipulation  of  the  belt  shifter  or  half  nut; 
and  at  high  speeds. 

The  ratio  of  the  indicator  gears  for  all  whole  numbers 

of  threads  per  inch  is: 

  1   , 
Threads  per  in.  in  lead  screw. 

For  all  threads   per   inch  containing  a   fraction,   such 
as  2i,  2i,  etc.,  it  is  represented  by  the  numerator  of 

the  fraction  tj  reduced  to  its  lowest  terms ;  L  equalling 

the  number  of  threads  per  inch  in  the  lead  screw  and 
N  the  number  of  threads  per  inch  in  the  screw  to  be  cut. 
When  cutting  threads  containing  half  or  quarter 

threads  per  inch,  compound  gearing  has  to  be  used 
and  another  stud  becomes  necessary,  but  it  is  possible 
to  indicate  correctly  any  thread  by  this  method  as  the 
following  examples  will  readily  show: 

Example  1.  Required  31  threads  per  in.   Lead  screw  5. L  _  ± 

N        31 
Ratio  of  indicator  gears  1  to  5.     Gears  may  be  20  tooth 
driver  and  100  tooth  driven. 

Example  2.  Required  21  threads  per  in.  Lead  screw  6. 

^  =  A  =  8 N       9/4       3 

Ratio  of  indicator  geai-s  1  to  8.    Compound  gearing  will 
be  necessary,  and  may  be  20  and  30  drivers  with  80 
and  60  driven  gears  respectively. 

Example  3.  Required  IJ  threads  per  in.  Lead  screw  4. 

L__i__3 
N     4/3     i 

Ratio  of  indicator  gears  1  to  3.    Gears  may  be  20  driver 
and  60  driven. 

In  addition  to  being  a  positive  method  of  catching 
the  thread,  indicator  gears  as  described  above  and  also 
the  regular  type  of  indicator  may,  in  some  cases,  be 
used  to  facilitate  the  cutting  of  multiple  threads.     The 

numerator  of  the  fraction   resulting  from  jt^  gives  us 
the  number  of  revolutions  of  the  lead  screw  between 
each  position  at  which  it  synchronizes  with  the  thread 
being  cut. 

This  method,  although  it  is  not  always  applicable,  will 
in  many  instances  save  considerable  time,  as  by  its  use 
all  the  starts  of  a  multiple  thread  can  be  cut  without 
marking  the  change  gears  and  dropping  them  out  of 
mesh  to  obtain  the  necessary  division  of  the  work  as 
is  the  usual  practice.  Actually  the  lead  screw  and  nut 
become  the  dividing  mechanism,  and  these  are  usually 
as  correct,  if  not  more  so,  than  the  gears. 

The  following  examples  will  show  the  application  of 
this  kink: 

Example  4.  Required  2  J  threads  per  in.  Lead  screw  4. 

L  _   4        8 

N  ~  5/2  ""  5 

The  number  of  revolutions  of  the  lead  screw  between 
points  of  synchronization  will  be  8  and  the  factors  for 
compounding  will,  therefore,  be  2  and  4 ;  the  ratio  being 
1  to  8.  The  gears  may  be  25  and  20  drivers  with  50 
and  80  driven  gears,  respectively. 

We  can  then  cut  a  multiple  thread  of  21  threads  per 
in.  (0.4  in.  lead)  with  2,  4  or  8  starts  by  using  two, 
four  or  eight  equally  spaced  marks  on  the  indicator 
gear.  By  closing  the  half-nut  at  each  mark  in  turn  for 
every  advance  of  the  tool  all  ox  the  starts  will  be 
finished  together,  with  the  advantage  that  no  stopping 
to  index  the  work  will  be  necessary. 

Example  5.  Required  a  triple  thread  of  1  in.  lead. 
Lead  screw  6. 

L_  6 

N~  1 

Ratio  of  indicator  gears  1  to  6.     Factors  2  and  3.     The 
driving  gears  may  be  20  and  30  with  40  and  90  driven 
gears  respectively ;  every  thirtieth  tooth  on  the  90  gear 
being  marked. 

It  will  be  seen  that  multiple  threads,  the  lead  per 
inch  of  which  is  divisible  by  the  number  of  threads 
per  inch  in  the  lead  screw  without  remainder,  cannot 
be  cut  in  multiple  by  this  method,  but  all  other  leads 
can.  For  this  reason  it  is  sometimes  an  advantage  to 
take  into  consideration  the  pitch  of  the  lead  screw  of 
a  lathe  when  allocating  multiple  thread  jobs.  For  in- 

stance, a  thread  of  I  in.  lead  can  be  cut  as  a  double 
thread  with  a  lead  screw  of  4  and  as  a  triple  thread 
when  the  lead  screw  is  6. 

When  using  the  regular  type  indicator  for  cutting 
multiple  threads  it  is  only  necessary  to  note  the  num- 
bei-s  on  the  dial  at  which  the  half  nut  can  be  closed  to 
catch  the  same  threap  and  divide  this  by  the  number 
of  starts  required  to  find  the  other  positions.  For 
example,  to  catch  the  same  thread  each  time  we  may 
have  to  close  the  nut  on  every  other  numbered  division, 
then  by  closing  alternately  on  the  odd  and  even  num- 

bers we  can  cut  both  starts  of  a  double  thread. 
In  conclusion  I  should  like  to  point  out  that  it  is 

often  advantageous  to  increase  the  number  of  teeth  in 
the  wormwheels  of  indicators  so  as  to  obtain  a  greater 
number  of  factors.  Fig.  2  shows  the  dial  of  an  indi- 

cator for  use  with  a  lead  screw  of  4,  using  a  wormwheel 
with  48  teeth  in  place  of  one  with  32.  This  gives  the 
extra  factors  3,  6,  12  and  24;  and  odd  threads  which 
require  either  of  these  numbers  of  revolutions  of  the 
lead  screw  between  the  synchronizing  positions  can  be 
cut  more  readily  and  in  addition  to  those  which  can 
be  cut  with  a  32  tooth  wormwheel. 

Checking  Inverted  Spline  Broaches — 
Discussion 

By  George  E.  Hodges 

I  dislike  to  take  issue  with  H.  R.  Sleeper,  whose 
article  on  checking  inverted  spline  broaches  appears  on 
page  812,  Vol.  57,  of  American  Machinist.  I  have  known 
Mr.  Sleeper  for  several  years  and  hold  him  in  high 
esteem  as  a  tool  designer. 

The  diagram  used  in  the  article  is  not  correct  in 
its  dimensioning:  C  does  not  equal  the  square  root  of  the 
difference  of  the  squares  of  A  and  B,  in  the  diagram. 

[Editor's  Note:  B  was  shown  incorrectly  in  the  illus- 
tration accompanying  Mr.  Sleeper's  article.  It  should 

be  the  radius  of  the  shaft,  being  drawn  from  the  center 
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47 of  the  section  to  the  circumference  between  the  splines. 
The  fault  is  not  with  Mr.  Sleeper,  as  the  line  was  cor- 

rectly drawn  on  the  sketch  furnished  by  him.) 
Again,  the  method  described  is  inadequate.  There 

is  nothing  to  be  gained  in  measuring  the  chord  X. 

If  there  is  an  error  in  the  indexing,  Mr.  Sleeper's 
method  will  not  locate  it.  This  is  because  it  does  not 
disclose  which  side  of  the  spline  has  the  stock  if  the 
chord  is  oversize,  or  whether  the  inverted  spline  is  cen- 

tral even  if  the  chord  is  to  size. 

The  accompanying  sketch  shows  a  six-spline  section 
of  an  inverted  spline  broach.  The  dimension  A  is 
checked  with  a  gage  block  or  blocks  to  fit  the  inverted 
spline  as  it  is  machined.  A  gaging  fit  is  made,  the 
blocks  are  slipped 
into  place  and  the 
dividing  head  crank 
given  ten  turns  to 
bring  the  blocks  into 
a  horizontal  position. 
The  distance  X  is 
now  measured  with 

a  height  gage  and  re- 
corded. The  dividing 

head  crank  is  given 
twenty  turns  and  a 
reading  taken  of  the 
distance  X  on  the 

opposite  side.  This  reading  should  agree  with  the  first 
reading  if  the  base  of  the  height  gage  is  kept  on  the  same 
horizontal  plane.  If  the  two  readings  do  not  agree,  the 
spline  is  machined  off  center.  The  size  blocks  will  show 
whether  the  dimension  has  been  maintained  or  not. 

I  have  assumed  that  a  universal  dividing  head  would 
be  used  in  the  machining  of  the  broach,  requiring  forty 
turns  to  revolve  the  work  once.  A  dial  indicator  is 
usually  used  in  place  of  the  height  gage  and  mounted 
on  a  surface  gage  spindle.  The  height  gage  is  best, 
however,  as  there  is  some  play  in  all  dial  indicators 
where  the  spindle  works  in  the  bushing. 

I  have  seen  the  dimension  of  the  chord  vary  by  as 
much  as  0.006  to  0.008  in.  without  affecting  the  use  of 
the  broach.  Slightly  rounding  the  sharp  corners  on  the 
male  piece,  which  is  done  in  all  good  shops,  does  a  lot 
in  counteracting  the  inaccuracies  of  the  broach. 

If  it  is  desired  to  check  the  relation  of  the  splines  to 
each  other,  the  proper  gage  blocks  are  used  to  fit  the 
machined  spline  and  the  work  divided  as  shown  in  the 
American  Machinist  Handbook  under  title  of  plain  in- 

dexing. Allowance  should  be  made  for  any  changes  re- 
quired in  fitting  the  gage  blocks  to  the  machined 

.spline.  The  work  should  be  checked  before  removing 
from  the  machine  or  loosening  the  collars  of  the  steady- 
rests,  as  the  work  must  be  straight  when  checked. 

^'Horizonfal    PJane 

CHECKING    INVERTED    SPLINE 
BROACH 

Lubricants  in  the  Shop— Discussion 
By  Raymond  Bequet 

Upon  reading  the  article  under  the  above  heading 
by  Leslie  Tourtellotte  on  page  778,  Vol.  57  of  the 
American  Madhinist,  I  felt  as  though  I  had  met  a  friend. 
White  lead  and  threading  have  long  been  synonymous 

in  my  experience.  I  have  always  seen  a  "pure"'  lard  oil recommended  for  threading  both  by  manufacturers  of 
threading  tools  and  authors  of  technical  books.  Know- 

ing the  advantages  of  white  lead  I  had  come  to  a  point 

where  I  began  to  doubt  ever  having  seen  "pure"  lard 
oil.  White  lead  when  mixed  with  lard  oil  to  the  con- 

sistency of  thin  paint  can  be  used  on  both  taps  and  dies 
with  very  good  results.  It  also  works  equally  well  on 
both  cast  iron  and  steel.  On  threads  of  very  coarse 
pitch  the  lead  may  be  left  a  little  thicker. 

A  thread  when  cut  with  this  lubricant  always  has 
a  thin  film  of  the  lead  adhering  to  it  if  there  is  sufficient 
lead  in  the  mixture.  This  is  true  even  when  the  thread 

being  cut  would  ordinarily  deve'op  too  much  heat  for 
the  amount  of  lard  oil  that  could  be  supplied  to  it. 

An  All-Metal  Machine  Bench 
By  G.  a.  Luers 

The  machine  bench  shown  in  the  illustration  is  novel 
in  that  it  is  entirely  of  metal  and  formed  of  tray-like 
plates  secured  with  stay  rods  passing  through  short 
sections  of  pipe.  The  simplicity  of  construction  is 
advantageous  as  a  substantial  bench  is  made  up  with 
a  minimum  of  labor  and  machine  work.  In  fact,  where 
plates  of  the  desired  size  are  available  it  is  necessary 
only  to  turn  up  the  edges  of  the  sheets  and  drill  a  few holes. 

The  pipe  lengths  are  readily  cut  off.  leaving  only  the 
rods  to  be  threaded.  The  feet,  or  flanges,  are  made  up 
from  any  size  of  disk  that  is  convenient  and  the  upper 
ends  of  the  stay  rods  are  fitted  with  nuts.  Because  of 
the  construction  the  nuts  may  be  tightened  up  a  little 

PORTABLE  BENCH  MADE  FROM   SHEET  METAL  .\ND  PIPE 

if  the  bench  shows  a  disposition  from  I'ough  handling 
to  become  shaky.  The  turned  up  edges  of  the  trays 
prevent  work  or  tools  from  rolling  off. 

A  small  shop  may  need  only  one  bench  or  a  larger 
shop  may  require  many.  In  either  case  it  represents 
a  considerable  saving,  for  there  need  be  no  prelimi- 

nary considei-ation  nov  is  any  special  material  needed. 
Because  of  the  ease  with  which  they  can  be  trans- 

ported, these  benches  are  extremely  useful  around  the 
garage  or  repair  shop.  In  the  shop  where  this  one  was 
designed  it  is  even  moved  out  of  doors  when  occasion 

requires. 
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Beginning  Volume  58 
of  the  American  Machinist 

WITH  THIS  ISSUE  begins  Volume  58  of  the 
American  Machinist.  The  paper  was  established 

in  1877  and  has  continued  under  the  same  name  with- 
out additions,  mergers  or  offshoots  since  that  time. 

It  has  passed  through  the  hands  of  several  publishers 
and  many  editors  all  of  whom  did  their  part  in  making 
it  the  journal  it  is  today. 

The  present  editorial  staff  consists  of  Kenneth  H. 
Condit  and  Fred  H.  Colvin,  editors,  A.  L.  De  Leeuw, 
consulting  editor,  L.  C.  Morrow,  managing  editor  and 
S.  A.  Hand,  Ethan  Viall,  Ellsworth  Sheldon,  Howard 
Campbell  and  C.  J.  Priebe,  associate  editors. 

What's  Wrong  With 
the  Railroad  Shops? 

THE  FIRST  ARTICLE  in  this  issue  represents  both 
the  conclusion  and  the  climax  of  our  series  telling 

of  conditions  in  the  railroad  repair  shops  as  they  are 
today.  The  preceding  installments  were  devoted  prin- 

cipally to  discussion  of  shortcomings  of  equipment, 
methods  and  personnel.  This  one  gets  down  to  under- 

lying causes  and  suggests  remedies. 
Some  of  the  improvements  we  recommend  are  well 

within  the  power  of  the  present  railway  managements 
to  effect  and  without  great  expense.  Others  are  beyond 
their  ability  unless  co-operation  from  government  reg- 

ulating commissions  and  the  labor  unions  can  be 
secured.  Past  experience  does  not  lead  one  to  very 
optimistic  views  on  the  possibilities  of  such  co-opera- 

tion but  the  situation  of  our  transportation  system  is 
.so  serious  that  even  the  most  narrow-minded  commis- 

sion member,  railroad  official  or  unionist  must  see  the 
crying  need  of  drastic  action. 

Our  method  of  attack  in  these  articles  has  of  neces- 
.sity  led  to  a  certain  amount  of  generalization.  In 
articles  to  come  during  1923  we  propose  to  take  up 
specific  instances  of  money-losing  practices  in  promi- 

nent shops,  omitting  names  and  locations.  We  also 
propose  to  describe  in  detail  how  some  of  the  remedies 
we  have  suggested  are  actually  being  employed  in  cer- 

tain shops. 

In  answer  to  questions  that  have  been  asked  regard- 
ing the  series  we  might  add  that  it  is  the  result  of  a 

personal  investigation  made  by  our  consulting  editor. 
The  conclusions  represent  not  only  his  views  but  those 
of  the  rest  of  the  staff  as  the  articles  were  written  only 
after  each  point  had  been  discussed  by  the  staff  ariH 
agreed  upon. 

Probably  the  most  important  change  in  railroad  prac- 
tice we  are  advocating  is  the  standardization  of  rolling 

stock,  at  least  as  to  certain  parts.     An  immediate  and 

appreciable  saving  all  along  the  line  would  result  from 
such  standardization.  To  the  skeptic  let  us  say  right 
here  that  at  least  one  railroad  has  already  made  much 
progress  in  this  direction  as  will  be  shown  in  articles 
soon  to  be  published. 

As  our  last  word  we  want  to  say,  as  we  have  said 
several  times  before,  that  we  have  endeavored  to  avoid 
blaming  any  particular  group  for  the  troubles  we  have 
mentioned.  We  have  the  utmost  sympathy  with  the 
men  who  are  charged  with  the  direction  of  the  railroads 
and  the  various  subordinate  divisions  all  down  the  line 
in  the  difficult  situation  that  confronts  them.  They 
are  between  the  upper  and  nether  millstones  of  commis- 

sion regulation  and  restrictive  union  rules.  Our  feeling 
is  that  they  are  so  close  to  the  job  and  so  engrossed 
in  protecting  themselves  from  these  two  foes  that  they 
are  not  in  a  good  position  to  institute  reforms.  Hence 
our  suggestions. 

Putting  the  Calendar 
on  a  Sensible  Basis 

DURING  1923  a  strong  effort  is  to  be  made  to  as- 
semble an  international  conference  for  revision  of 

our  inefficient  calendar.  The  establishment  of  the  stand- 
ard time  zones  was  not  such  a  very  difficult  matter  and 

the  rearrangement  of  the  calendar  is  little  harder. 
To  most  of  us  the  calendar  has  been  such  a  venerable, 

almost  sacred  institution,  that  any  suggestion  of  change 
comes  with  something  of  a  shock.  Yet  when  we  come 
to  look  up  its  history  we  find  that  it  is  a  very  arbitrary 
sort  of  a  schedule  cheerfully  bungled  by  autocratic  and 
self-important  Roman  emperors. 

The  Julian  calendar  was  borrowed  from  the  conquered 
Egyptians  by  Julius  Caesar.  Until  the  Roman  got  his 
hands  on  it,  the  Egyptian  calendar  was  a  symmetrical 
affair  of  twelve  thirty-day  months,  the  extra  five  days 
being  segregated  at  the  end  of  the  year  as  a  festival. 
Odd  numbers  were  considered  lucky  by  the  Romans  so 
the  imperial  calendar  maker  arbitrarily  took  the  five 
feast  days  and  added  one  to  each  of  the  odd  months 
as  far  they  would  go.  Thus  January,  March,  May,  July 
and  September  had  each  thirty-one  days.  When  Augus- 

tus came  to  the  throne  he  promptly  remedied  the 
serious  defect  in  the  calendar  which  gave  his  month 

only  thirty  days  where  his  predecessor's  had  thirty-one. 
He  first  took  the  twenty-ninth  day  of  February  and 
added  it  onto  August,  then  as  a  result  of  complaints 
from  various  quarters  moved  the  last  day  of  September 
to  October  and  the  last  day  of  November  to  December. 

The  complications  caused  by  the  extra  day  in  each 
year  and  the  leap  day  every  fourth  year  have  caused 
trouble  for  all  of  us  by  making  the  days  advance  each 
year.  Statisticians  are  constantly  in  hot  water  in  their 
endeavors  to  compare  thirty  and  thirty-one  day  months, 
months  with  four  Saturdays  and  months  with  five,  quar- 

ters with  ninety  days  and  quarters  with  ninety-two. 
Their  problem  is  a  simple  one  compared  to  that  of  the 
housewife  who  has  to  pay  bills  on  five  Saturdays  with 

one  month's  pay  and  that  of  the  small  tradesman  who 
has  to  carry  his  customers  in  five-Saturday  months. 

The  solution  offered  by  the  International  Fixed  Cal- 
endar League  is  to  cut  off  the  days  over  twenty-eight 

in  our  present  months  and  gather  them  into  a  new 

^ 
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month,  Sol,  to  be  inserted  between  June  and  July.  The 
extra  day  would  be  an  international  holiday  without  a 
day  name  and  known  as  January  0,  because  of  its  posi- 

tion just  before  January  1.  Leap  day  would  be  moved 
to  midsummer  and  also  be  an  international  holiday 
without  name  and  designated  as  June  0  or  Sol  0. 

With  this  arrangement  there  would  be  no  change  in 
day  dates.  Sundays  would  fall  on  the  first,  eighth, 
fifteenth  and  twenty-second  of  every  month  and  holi- 

days would  stay  put.  The  League  has  thought  out 
answers  to  all  possible  objections  and  has  obtained  the 
sanction  of  various  religious  authorities  to  the  changes 
in  sacred  holidays  necessitated  by  the  new  calendar. 

Business  men  may  expect  to  hear  more  from  the 
League  during  this  year  as  the  purpose  is  to  call  the 
international  conference  in  time  to  make  the  proposed 
change  effective  in  1928.  The  proposal  should  be  given 
careful  consideration  and  whole-hearted  support  if  no 
flaws  can  be  discovered  in  its  provisions. 

Machinery  Markets 
of  the  Future 

IN  MOST  first-of-the-year  forecasts  the  prognosticator 
limits  himself  to  the  twelve  months  just  ahead. 

Such  has  been  our  own  practice  but  this  time  we  are 

extending  our  vision  to  cover  a  longer  period.  Imme- 
diate prospects  for  improving  machinery  markets  are  so 

good   that  we   feel   justified   in   looking  farther  afield. 
The  machinery  market  may  be  analyzed  from  two 

different  angles,,  by  geogi-aphical  divisions  and  by  in- 
dustries. Taking  the  first  of  these  let's  see  what  we 

have. 

England  has  long  been  a  leading  customer  for  most 
kinds  of  machinery,  particularly  machine  tools.  She 
has  passed  through  a  serious  depression  just  as  we  have 
and  seems  to  be  on  the  way  back.  If  we  take  foreign 
exchange  as  a  measure  of  relative  business  soundness 
we  have  but  to  look  at  the  recent  improvement  in 
sterling  exchange  to  see  the  rate  at  which  England  is 
coming  back. 

The  former  British  colonies,  Canada,  Australia,  New 
Zealand,  India  and  the  South  African  group,  now  big 
and  flourishing  countries,  have',  bought  American  ma- 

chinery in  the  past  and  will  continue  to  buy.  The  asso- 
ciation of  nations  which  we  are  told  is  to  replace  the 

old  empire  may  result  in  trade  policy  changes  of  far 
reaching  effect.  For  the  most  part  these  new  countries 
are  mines  of  undeveloped  re-sources  and  will  grow  in 
importance  as  machinery  buyers. 

Another  great  potential  market  for  machinery  exists 
in  South  America.  The  southern  continent  is  now  in 
about  the  condition  our  middle  western  grain  states 
were  in  a  generation  ago.  Railways,  highways  and 
power  plants  must  be  constructed  to  prepare  for  the 
indu.strial  development  that  is  coming. 

The  other  southern  continent,  the  "darkest  Africa" 
of  Stanley  and  Livingstone,  is  rapidly  becoming  less 
dark  and  disclosing  unexpected  treasures.  Here  the 
surface  has  hardly  been  scratched  and  the  market  will 
be  whatever  sound  pioneering  can  make  it. 

Not  many  of  us  realize  what  an  industrial  develop- 
ment has  taken  place  in  India.  Railways,  iron  works 

and  textile  mills  are  but  a  few  of  the  industrial  enter- 
prises that  will  be  found  well  advanced.     Most  of  the 

:: 

machinery  and  equipment  of  India  has  naturally  come 
from  England  but  America  has  obtained  a  foothold 
which  should  grow  firmer  as  time  goes  on. 

Japan  is  making  a  lot  of  her  own  machinery  but 
there  is  still,  and  probably  always  will  be,  a  market 
for  American  products  of  the  first  quality.  The 
Japanese  workman  does  not  take  kindly  to  the  effort 
necessary  to  produce  machinery  of  high  precision. 

In  China  there  is  a  real  opportunity.  With  a  large 
portion  of  the^  iron  deposits  of  the  world  within  her 
borders,  abundant  labor  and  a  tremendous  population 
to  feed,  machinery  must  come  as  the  solution  to  many 
problems.  Fortunately,  America  stands  high  in  Chinese 
esteem  and  will  get  the  benefit  of  the  doubt  if  the  choice 
is  a  close  one. 

We  learn  from  reliable  sources  that  Russia  has  passed 
the  crisis  and  is  on  the  way  back  to  production  and  a 

place  among  the  world's  markets.  Here  again  America, 
through  her  relief  work,  is  in  an  enviable  position  and 
should  reap  a  harvest  of  orders  when  the  Russians  be- 

gin replacing  the  ruined  equipment  of  their  farms  and 
factories,  and  resuming  the  development  of  their  tre- 

mendous resources. 
And  now,  what  of  the  industries?  Suppose  we  start 

with  transportation.  In  the  United  States,  where  the 
railroads  are  the  finest  in  the  world,  we  have  seen  them 
near  to  collapse  because  of  lack  of  equipment.  What 
must  be  the  need  for  locomotives  and  cars  elsewhere? 

Industry  depends  for  its  very  existence  upon  power. 
All  over  the  world  millions  of  horsepower  are  running 
to  waste  down  the  rivers  and  wait  to  be  harnessed  by 
hydro-electric  plants.  In  Scandinavia,  in  Italy  and  in 
Switzerland  a  start  has  been  made,  but  elsewhere  out- 

side of  the  United  States  little  has  been  done. 

The  automobile  market  in  this  country  has  ap- 
proached the  saturation  point  .so  many  times  that  we 

begin  to  doubt  the  existence  of  that  theoretical  trade 
damper.  Yet  we  have  many  more  automobiles  per 
thousand  population  than  any  other  country  in  the 
world.  Can  there  be  much  doubt  as  to  the  existence  of 
tremendous  future  markets  for  automotive  products? 

America  leads  the  world  in  communication  machin- 
ery. The  telephone,  the  telegraph,  radio,  all  have  their 

highest  development  here  but  still  it  seems  impossible 
to  satisfy  the  demand  for  equipment.  What  will  it  be 
when  the  world  demands  rapid  intercommunication? 

One  could  go  on  this  way  indefinitely  but  space  is 
limited.  We  have  not  touched  on  textile  machinery  or 

sewing  machines,  on  printing  presses  or  tj  pewi'iters, 
on  agricultural  machinery  or  household  mechanical  ap- 

pliances but  the  future  world  market  for  all  of  them 
stretches  out  in  an  ever-widening  circle.  Shall  we  go 
after  it  or  be  satisfied  to  sit  at  home? 

"WHAT  IS  A  living  wage?"  is  about 
as  simple  a  question  to  answer  as 
"How  long  is  a  string?"  Kindly  specify 
if  the  man  who  is  to  get  the  wage  is 
single  or  married,  whether  the  number 
of  his  children  is  one  or  none  or  legion; 

whether  he  lives  in  a  three-room  flat  in  New  York  at 
$75  a  month  or  in  Xville  in  a  G-mom  cottage  with 
plenty  of  ground  for  a  garden  at  $15  per.  When  we 
know  all  this  and  much  more  we  will  ask  somebody 
with  more  brains  than  we  have  what  a  living  wage  is. 

:; 
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■fi Shop  Equipment  News 
Cincinnati  Acme  Universal  Flat  Turret 

Lathe  No.  2 
The  features  of  the  No.  3  universal 

flat  turret  lathe  made  by  the  Acme 
Machine  Tool  Co.,  Cincinnati,  Ohio, 
and  described  on  page  203,  Vol.  48 
of  American  Machinist,  have  recently 
been  incorporated  in  the  No.  2 
machine  herewith  illustrated.  The 

cross-sliding  main  turret  and  cross- 
sliding  square-turret  side  head  pro- 

vide  a   simple  tooling   arrangement 

be  moved  out  of  the  way  to  permit 
the  use  of  short  tools  in  the  main 

turret.  Thei  cross-sliding  main  turret 
revolves  on  a  ground  tapered  stem  of 
large  diameter  and  is  automatically 
locked  in  its  various  positions  by 
means  of  a  hardened  and  ground 
taper  plunger  placed  directly  beneath 
the  cutting  tool. 

Power  feed  is  provided   in  either 

CINCINNATI  ACMK  IT.VI VKRSAL  PLAT  TrUKET  LATHE    NO. 

that  allows  the  use  of  as  many  tools 
as  needed  for  a  very  wide  range  of 
operations. 

The  machine  is  well  adapted  for 
either  bar  or  chucking  work.  It  will 

swing  chucked  work  up  to  20 ,'  in.  in 
diameter,  and  can  be  furnished  to 
take  bar  work  up  to  either  2i  or  31 
in.  in  diameter.  The  turret  has  a 
longitudinal  travel  of  30  in.  and  a 
cross  movement  of  71  in.  All  control 
levers  are  within  easy  reach  of  the 
operator.  The  all-geared-head,  single- 
pulley  drive  provides  twelve  spindle 
speed  changes  from  18  to  318  r.p.m. 
The  sliding  gears  are  of  heat-treated 
chrome-nickel  steel.  Changing  speed 
can  be  accomplished  by  one  continu- 

ous movement  of  one  of  the  speed 
changing  levers.  As  soon  as  gears 
are  out  of  mesh,  clutch  is  automatic- 

ally disengaged,  and  then  re-engaged 
^    after  the  gears  are  again  in  mesh. 

The  side  carriage  spans  the  ways 
of  the  bed,  eliminating  all  overhang 
to  the  side  turret  and  tools,  is  so 
made  as  to  clear  the  chuck,  and  can 

direction  for  both  side  and  main 

turrets,  and  longitudinal  rapid  trav- 
erse in  either  direction  for  the 

main  turret.  The  side  head  has  one 
adjustable  stop  and  the  main  turret 
twelve  longitudinal  stops  consisting 
of  one  independent  stop  for  each 
position  of  the  turret  and  six  auxil- 

iary stops.  The  latter  are  so  ar- 
ranged that,  if  desired,  seven  differ- 

ent shoulder  lengths  may  be  machined 
by  first  using  an  independent  stop 
and  then  the  six  auxiliary  ones. 
Cross-feeding  is  regulated  by  large 
diameter  micrometer  dials  with  ob- 

servation stops. 

A  thread-chasing  attachment  is 
regular  equipment,  and  a  taper  turn- 

ing attachment  for  the  side  head  can 
be  furnished  on  order.  Arrangement 
is  made  for  mounting  a  5-hp.  motor 
on  the  rear  of  the  head-end  leg, 
making  a  compact  self-contained 
drive,  or  the  machine  may  be  run 
otherwise  if  desired.  The  machine 
occupies  a  floor  space  of  3  ft.  9  in.  by 
10  ft.  8  in.  and  weighs  5,000  pounds. 

S  &  S  Dial  Feed  for 
Punch  Press 

A  line  of  dial  feeds  for  attachment 
to  punch  presses  has  recently  been 
placed  on  the  market  by  the  S  &  S 
Machine  Works,  4522  Lexington  St., 
Chicago,  111.  The  feeding  mechanism 
can  be  applied  to  any  makp  and  size . 
of  open-back  inclinable  punch  press. 
It  is  applicable  especially  in  the  man- 

ufacture of  electrical  goods,  radio 
equipment,  hardware  and  small  parts. 
The  blanks,  shells  or  parts  being 
worked  upon  are  carried  under  the 
punch  to  receive  second  or  third  oper- 

ations. When  desired,  two  or  three 

consecutive  operations  can  be  per- 
formed with  only  one  handling,  and 

the  operator's  hands  are  not  near 
the  dies. 

The  dial  feeds  are  built  in  seven 

sizes  to  suit  various  sizes  of  ma- 
chines from  small  bench  presses  up 

to  those  weighing  8,500  lbs.  The 
illustration  shows  the  No.  2  size, 
which  is  one  of  the  smallest;  the 
larger  sizes  are  similar  in  details  of 
construction.  The  devices  are  fur- 

nished with  crank  disks  bored  to 
suit  the  press  shaft,  and  they  are 
arranged  to  bolt  on  the  bed  of  the 
press,  using  the  standard  bolster 
bolts. 

The  radial  and  thrust  bearing  in 
the  center  of  the  dial  plate  has  a 
special  mounting  to  provide  accuracy 
of  feed  and  durability.  The  friction 
brake  is  adjustable  by  means  of  a 

hand    locknut,    which    provides    sen- 

S  &  .S  DIAL,  FEED  .MECHANIS,M  FOR 
PUNCH  PRESS 

sitive  adjustment.  The  brake  can  be 
set  to  give  the  minimum  amount  of 
friction  needed  to  bring  the  dial  to 
rest.  The  locking  dogs  are  thus  not 
called  upon  to  do  duty  as  bumpers 
of  stops  for  the  dial,  and  they  act 
merely  as  registering  and  locking 
members. 
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Cincinnati  30x30-Inch  Open-Side  Planer 
The  Cincinnati  Planer  Co.,  Cincin- 

nati, Ohio,  has  just  put  on  the 

market  a  30x30-in.  open-side  planer 

as  an  addition  to  the  line  originally- 
described  on  page  725,  Vol.  50  of 
American  Machinist.  The  accom- 

panying illustration  gives  a  good  idea 
of  the  rigidity  and  convenience  of 
the  entire  design.  The  table  is 
gibbed  on  the  right  side  and  is  so 

fitted  between  the  two  V's  that  re- 

under  the  tool  point,  and  from  here 
the  oil  is  distributed  over  the  entire 
length  of  the  ways.  This  feature  is 
especially  desirable  when  working 
with  extremely  short  strokes. 

The  table  is  of  very  heavy  box 
type  with  the  bottom  entirely  closed, 
and  heavy  ribs  at  short  intervals  tie 

the  top  and  bottom  .sections  together. 
The  T-slots  are  planed  from  the  .stolid 
and   the  center  tee-slot  extends   the 

closed,  no  dirt  can  fall  through  the 
holes  onto  the  ways. 

Herringbone  gears  are  used  for 
the  first  gear  reduction  on  the 

pulley  shaft  end.  All  large  gears  and 
racks  are  made  from  semi-steel  cast- 

ings and  the  pinions  from  steel 
forgings.  The  quick  reverse  pulleys 
are  of  aluminum,  the  lightness  of 
which  reduces  the  amount  of  inertia 

at  the  moment  of  reverse.  A  special 

"tu-!jpe^d"  countershaft  is  regularly 
fui'rfi^'h'ed,  and  a  variable-speed  d.c. 
motor  drive  is  recommended. 

Ci.vcix.v.vTi  snx.sn-Txrii  opk.n'-side  pl.\xi;u 

gardless-  of  how  much  overhang 
there  is  to  the  work,  the  table  will 
not  tip  nor  be  twisted  out  of  its 
ways.  However,  for  heavy  work  very 
much  wider  than  the  table  an  auxil- 

iary support  can  be  provided  as  an 
extra. 

The  bed  is  closed  between  the  V's 
and  made  very  heavy  on  the  right 
side,  particularly  on  the  housing 
cheek,  where  it  is  carried  up  several 
inches  higher  to  provide  ample  bear- 

ing for  the  column  which  is  tongued, 
doweled  and  bolted  to  it.  The  large 

box-type  column  is  made  with  con- 
siderable taper  to  better  resist  the 

bending  and  twisting  strains  set  v.p 
when  the  head  is  working  at  the  ex- 

treme position  on  the  crossrail  and 
the  stresses  are  at  a  maximum. 

Rapid  power  traverse  aids  in  plac- 
ing the  rail  heads  quickly  in  position 

without  fatigue  to  the  operator.  This 
arrangement  is  stated  to  be  fool- 

proof, and  it  is  ready  for  use  at  all 
times.  Forced  lubrication  delivers 

oil  into  the  V's  of  the  bed  directly 

lull  length  of  the  table.  Stop  holes 
are  drilled  and  reamed  throughout 

the  entire  sui-face  of  the  table.  By 
the  use  of  extra  holes  at  each  corner 
of  the  table  and  the  center  slot  run- 

ning the  entire  length,  work  from  6 

to  10  in.  longer  than  the  rated  capac- 
ity of  the  machine  may  be  planed. 

By  having  the  bottom   of  the  table 

Sellew  Adjustable  Multiple- 

Spindle  Drilling  Head 
A  simplified  form  of  adjustable- 

center  drilling  head  has  recently  been 
brought  out  by  the  Sellew  Machine 
Tool  Co.,  Pawtucket,  R.  I.  At  the  left 
of  the  accompanying  illustration  the 
machine  can  be  seen  in  its  normal 
vertical  position,  while  the  view  on 
the  right  shows  the  construction  of 
the  drill-holding  spindles  and  the 
means  of  changing  their  positions. 

Each  spindle  arm  is  held  in  posi- 
tion by  means  of  two  bolts,  one  being 

permanent  and  about  which  the  arm 

swings,  and  the  other  being  a  locat- 
ing and  clamping  bolt  that  is  remov- 

able. This  latter  holt  is  inserted  in 
the  hole  desired  to  give  the  correct 
set-up,  and  the  arm  with  its  spindle 
is  then  locked  in  place.  The  head 
illustrated  was  developed  for  drilling 
six  sets  of  four  holes  each  in  the 
corners  of  different  sized  rectangles, 
such  as  the  holes  in  the  feet  of  small 
electric  motor  frames. 

The  body  of  the  head  is  attached 
to  the  quill  of  the  drilling  machine, 
and  the  central  driving  gear  is  fitted 
on  the  outside  of  the  nose  of  the  drill- 

ing machine  spindle.  The  head  is 
made  in  several  sizes,  and  to  suit  the 
special  requirements  of  the  work. 

SELLEW    ADJUSTABLE    MULTIPLE-SPINDLE  DRILLING  HEAD 
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LeBlond  Semi-Automatic  Multi-Cut 
Lathe  No.  12 

A  "Multi  -  Cut"  semi  -  automatic 
manufacturing  lathe  for  work  up  to 
12  in.  in  diameter  has  recently  been 
added  to  its  line  by  the  R.  K.  LeBlond 
Machine  Tool  Co..  Cincinnati,  Ohio. 
In  its  essential  features,  the  No.  12 

turning  carriage,  it  is  claimed  that 
the  pressure  of  the  cut  keeps  the 
carriage  more  firmly  in  position  on 
the  bed  than  when  horizontal  shears 
are  employed.  The  turning  carriage 
can  be  traveled  past  both  the  head- 

FIG.  1— L,EBi.OXD  NO.  12  MULTI-CUT  SEMI-AUTOMATIC   LATHK 

machine  is  the  same  as  the  Multi- 
Cut  lathe  described  in  the  6  and  9  in. 

sizes  on  page  545,  Vol.  51  of  Amer- 
ican Machinist.  The  machine,  which 

is  shown  in  Fig.  1,  is  made  in  vari- 
ous bed  lengths  to  give  maximum 

center  distances  of  18,  26,  34  and 
42  inches. 

Besides  the  difference  in  size  be- 
tween this  machine  and  the  former 

models,  there  are  many  features  of 
construction  that  are  not  the  same 
as  those  formerly  employed.  Of 
chief  interest  are  the  power  rapid 
traverse  for  the  turning  carriage  and 
facing  slide,  an  arrangement  which 
automatically  stops  the  spindle  when 
the  feed  of  the  tool  is  stopped,  a 

submerged  rotary  pump  with  dis- 
tributor lines  that  is  automatically 

shut  off  when  the  spindle  stops  rotat- 
ing, and  the  construction  of  the 

shears  on  the  bed. 
Regarding  this  last  feature,  the 

front  shear,  on  which  the  turning 
carriage  is  mounted,  is  placed  at  an 
angle,  whereas  the  rear  shear,  on 
which  the  facing  slide  operates  and 

The  machine  is  ordinarily  em- 
ployed with  multiple  tools  for  simul- 

taneously turning  and  facing  such 
parts  as  gears,  shafts,  cone  pulleys 
and  automobile  wheel  hubs.  Although 
the  maximum  turning  capacity  is  for 
work  up  to  12  in.  in  diameter,  the 
maximum  facing  capacity  is  104  in. 
in  diameter.  The  machine  is  essen- 

tially a  lathe,  so  that  a  lathe  oper- 
ator can  care  for  it.  No  slides  are 

operated  by  the  use  of  cams,  and 
change  gears  are  employed  to  give 
the  desired  speeds  and  feeds.  It  is 
stated  that  the  machine  is  applicable 
to  lots  as  small  as  25  or  50  parts, 
as  it  can  be  set  up  in  approximately 
the  same  amount  of  time  that  is 

required  for  a  hand  screw  machine. 
A  single-pulley  drive  operating 

through  an  all-geared,  headstock  is 
employed.  The  machine  can  be 
driven  from  the  lineshaft,  or  from 

an  alternating  or  direct  current  mo- 
tor. The  clutch  is  incorporated  in 

the  driving  pulley.  When  an  indi- 
vidual motor  is  employed,  it  is 

mounted  on  a  hinged  plate  attached 
to  the  rear  of  the  headstock  cabinet 

leg.  The  short  driving  belt  is  tight- 
ened by  means  of  an  idler  pulley 

running  on  roller  bearings.  A  motor 
of  from  1\  to  15  hp.  running  at 

1,750  r.p.m.  is  recommended.  Al- 
though the  higher  power  is  not  ordf- 

FIG. -KEAK  VIEW  OF  NO.  VI  .\1UUT1-CUT  EATHE 

stock  and  the  tailstock.  The  bed  narily  required,  the  machine  when 
on  which  the  headstock  and  tailstock  itself  is  mounted  on  cast-iron  legs,  connected  to  a  large  motor  can  be  em- 
are  mounted,  is  in  a  horizontal  plane,  and  a  pan,  tank  and  pump  for  cut-  ployed  for  very  heavy  turning  oper- 
Due  to  the  angular  mounting  of  the    ting  compound  are  furnished.  atibns  with  a  large  number  of  tools. 
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Both  the  feed  and  the  rapid  trav- 
erse movements  of  the  carriage  and 

slide  are  controlled  by  means  of  the 
hand  lever  on  the  feed  box  at  the 
head  of  the  machine.  The  controls 
are  so  interlocked  that  the  feed  and 
the  rapid  traverse  cannot  be  engaged 
at  the  same  time.  The  speed  changes 
are  made  by  the  lever  on  top  of 
the  headstock  when  controlling  the 
higher  speeds,  and  by  the  lever  on 
the  front  of  the  headstock  for  the 

slower  speeds.  The  lever  for  start- 
ing the  spindle  can  be  seen  at  the 

right-hand  end  of  the  headstock. 
There  are  six  speed  changes  for  the 
lieadstock  spindle  made  by  means  of 
nickel-steel,  stub-tooth  sliding  gears. 
The  gears  are  mounted  on  short 
.shafts  having  four  keyways,  the 
corresponding  keys  being  broached 
from  the  solid   in  the  gears. 

Stops  are  so  arranged  that  the 
rotation  of  the  spindle  is  shopped 
as  soon  as  the  feed  of  the  turning 

carriage  and  facing  slide  is  disen- 
gaged. This  arrangement  prevents 

the  spindle  from  running  idly  after 
the  cut  is  actually  completed,  and 
relieves  the  operator  of  close  watch 
of  the  process.  The  spindle  is  pro- 

vided with  a  ball  thrust  bearing. 
The  entire  headstock  mechanism  is 

inclosed  in  an  oil-tight  casing,  and 
every  gear  and  bearing  is  .flooded 
with  oil.  It  should  be  noted  that 
all  important  points  of  the  machine 
are  provided  with  flood  lubrication. 

The  top  of  the  turning  carriage 
is  provided  with  a  broad  surface  on 
which  the  toolrests  for  turning  can 
be  mounted.  In  the  illustration  two 
toolrests  can  be  seen  in  position. 
Any  of  the  rests  may  be  equipped 
with  a  taper  turning  attachment,  so 
that  the  machine  can  turn  both 
straight  and  taper  surfaces  at  the 
same  time.  The  carriage  is  fed 
along  the  bed  by  means  of  a  steel 
bull  gear  and  a  rack  placed  in  the 
center  of  the  shears. 

The  slide  on  which  the  facing  tools 
are  mounted  is  carried  at  the  rear 

of  the  machine,  and  receives  its  mo- 
tion from  the  profile  plate  planed  on 

the  rear  of  the  bed,  as  shown  in 
Fig.  2.  The  contour  of  this  profile 
plate  may  be  such  that  the  facing 
tools  are  given  the  desired  rate  of 
feed  and  then  dwell  at  the  end  of 

the  cut  while  the  turning  tools  con- 
tinue, or  it  may  be  such  that  the 

speed  of  the  facing  tools  gradually 
slows  up  as  they  approach  the  end 
of  their  cut. 

The  feed  box  through  which  the 
turning  carriage  and  the  facing  slide 
derive  their  motion  is  equipped  with 

nine  basic  feed  changes  obtained  by 
the  manipulation  of  two  short  levers 
on  the  front  of  the  box.  The  changes 
are  made  by  means  of  chrome-nickel 
steel  sliding  gears.  The  relative 
feeds  of  the  turning  carriage  and  the 
facing  slide  can  be  varied  by  change 
gears  located  on  the  feed  box.  After 
this  ratio  has  been  fixed  by  the  use 
of  certain  gears,  the  feeds  of  both 
the  motions  can  be  varied  by  manip- 

ulating the  levers. 
A  special  mechanism  is  provided 

for  disengaging  the  feed  of  the  car- 
riage and  slide.  A  disk  that  makes 

one  revolution  for  the  complete 
travel  of  the  carriage  has  on  it  dogs 
whose  position  may  be  varied  to  suit 
the  length  of  stroke  required.  The 
action  of  a  dog  disengages  a  positive 
clutch,  as  well  as  actuates  the  auto- 

matic spindle  stopping  arrangement 
incorporated  in  the  headstock.  The 
rapid  traverse  motion  is  driven  by 
means  of  a  light  belt  from  the  main 
driving  pulley. 

The  maximum  travel  of  the  car- 
riage is  20  in.  That  of  the  facing 

slide  is  5i  in.,  and  of  the  turning 
toolrest  5^  in.  The  spindle  speeds 
vary  from  50  to  250  r.p.m.  The  feeds 
of  the  turning  carriage  and  facing 
slide  vary  from  0.002  to  0.203  in. 
per  revolution  of  the  spint^le. 

Oliver  7-Inch  Motor-Driven 
Saw  Bench  No.  193 

A  motor-driven  saw  bench  adapted 
to  a  wide  variety  of  work  and  in- 

tended for  bench  mounting,  has  re- 
cently been  placed  on  the  market  by 

the  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.  This  No.  193  machine 
is  intended  especially  to  be  placed  on 
the  work  bench  close  to  the  operator 
so  that  he  can  do  small  work  without 
the  necessity  of  going  any  distance  to 
a  large  machine. 

A  special  floor  base  can  be  pro- 
vided, with  knobs  on  the  bottom  to 

aid  in  moving  it  to  the  desired  posi- 
tion. The  machine  is  easily  portable 

in  either  the  bench  or  floor  style. 
It  has  a  capacity  to  cut  2  in.  deep 
with  a  saw  7  in.  in  diameter,  and  to 
dado  work  up  to  2  in.  wide  when 
supplied  with  a  6-in.  dado  head. 

The  table,  which  measures  21x24 

in.,  is  grooved  for  the  sliding  cut-off 
gage.  The  ripping  gage  is  of  sub- 

stantial design  and  can  be  quickly 
locked  in  position  by  means  of  a 
knob.  The  accompanying  illustration 
shows  in  the  top  view  the  table  tilted 
at  an  angle.  A  graduated  dial  serves 
to    indicate    the    angle    of    tilt,    an 

angularity  of  45  deg.  being  obtain- 
able. A  stop  is  provided  so  that  the 

table  can  be  easily  located  in  the 
horizontal   position. 

The  saw  arbor  runs  on  ball  bear- 
ings. It  is  regularly  driven  at  about 

5,000  r.p.m.  by  a  i-hp.  motor  running 
at  a  speed  of  1,800  r.p.m.  The  yoke 
carrying  the  saw  arbor  is  hinged  so 
that  the  saw  can  be  quickly  raised 

OLIVKR   7-INCH   MOTOR-DBIVE.N 
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and  lowered  by  means  of  a  hand  lever 
to  vary  its  height  above  the  table. 
The  view  at  the  lower  part  of  the  ac- 

companying illustration  shows  the 
mounting  of  the  motor,  which  is  so 
an-anged  as  to  make  the  unit  self- 
contained.  The  driving  motor  is 
mounted  on  a  swinging  bracket  and 
is  provided  with  a  turabuckle 
mechanism  for  raising  and  lowering 
the  motor  to  tighten  the  belt.  Both 
the  saw  and  the  driving  belt  are 
guarded.  A  snap  switch  is  employed, 
while  if  the  motor  is  to  be  operated 
from  a  lighting  circuit  sufficient  cord 
is  furnished  to  give  connection  to  a 
convenient  lamp  socket. 

The  cut-off  gage  may  be  used  on 
either  side  of  the  saw.  It  may  be 
set  at  any  angle  and  is  arranged  to 
receive  a  wooden  face  piece.  The 
saw  guard  is  adjustable  vertically  to 
allow  for  variation  in  the  thickness 
of  the  stock.  The  splitter  guard  is 
fastened  to  the  table  back  of  the  saw 
to  keep  the  stock  from  pinching  the 
saw  after  passing  over  it. 

The  machine  is  only  10  in.  high, 

with  the  table  in  the  horizontal  posi- 
tion. However,  when  mounted  on  the 

pedestal,  the  table  is  32  in.  above  the 
floor.  Crated,  the  bench  machine 
weighs  200  lb.,  and  300  lb.  equipped 
with  a  floor  base.  The  weights 
boxed  are,  respectively,  300  and  400 
lb.,  with  5  and  10  cu.ft.  of  contents. 
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Toledo  Double-Crank  Toggle  Drawing 

and  Deep-Stamping  Press 
A  toggle  drawing  and  deep-stamp- 

ing press  has  recently  been  placed  on 
the  market  by  the  Toledo  Machine 
&  Tool  Co.,  Toledo,  Ohio.  The  press 
is  made  in  a  variety  of  sizes,  a  large 
one  of  which  is  illustrated  herewith. 
It  is  intended  for  all  kinds  of  draw- 

ing, deep  stamping  and  forming 
operations  in  the  manufacture  of 
such     work    as    metal     automobile 

is  operated  by  cranks  with  universal 
connections  on  each  of  the  twin  gears 
on  the  crankshaft.  Each  crank  is 
connected  by  a  steel  link  to  a  lever 
mounted  on  each  end  of  the  crown, 

which  is  of  heavy  double-web  cross- 
section,  so  that  large  steel  shafts  can 
be  run  from  the  front  to  the  back  of 
the  crown.  On  the  shafts  are 
mounted  levers  which  connect  with 

T0LE110    nOUBLE-CRANK    TOGGLE    DRAWING  PRESS 

bodies,    cowls,  fenders     and     hoods. 
The  features  of  the  machine  to 

which  the  maker  calls  attention  are 
the  smoothness  of  action,  the  exact 
timing  that  can  be  obtained,  the 
dwell  on  the  movement  of  the  blank- 
holder  slide,  the  high-speed,  and  the 
small  floor  space  due  to  making  the 
machine  self-contained  with  the 
gearing  mounted  on  the  uprights 
with  no  outside  slide  nor  out-board 
bearings. 

Two  trains  of  machine-cut  gear- 
ing serve  to  drive  the  machine.  The 

large  twin  gears  at  each  end  of  the 

crankshaft  opei-ate  the  inner  slide  or 
drawing  plunger  in  the  usual  man- 

ner.   The  outer  or  blank-holder  slide 

links  conti-olling  the  toggle  mechan- 
ism that  operates  the  blank-holder slide. 

The  toggle  arms  and  levers  are 
made  of  steel  with  bronze  bushings 
at  each  shaft  bearing.  When  the 
toggle  is  straightened  out,  the  entire 
pressure  on  the  blank  holder  is  held 
directly  through  the  frame  of  the 
press,  so  that  power  is  not  required 
from  the  crankshaft. 

A  friction  clutch  enables  the  oper- 
ator to  start  or  stop  the  machine  at 

any  point  of  the  stroke.  A  power  ele- 
vator for  the  plunger  slide  is  fur- 

nished, as  is  also  a  force-feed  lubri- 
cating system  to  oil  all  the  main  bear- 

ings from  the  floor. 

Vol.  58,  No.  1 

Midget  Universal  Heat- 
Treating  Gas  Furnace 

The  Fitzgerald  Forging  and  Heat- 
Treating  Co.,  576  St.  James  Ave., 
Springfield,  Mass.,  has  recently 
placed  on  the  market  its  "Midget 
universal"  gas  furnace  for  general heat-treating  work.  The  furnace  is 
suitable  for  heat-treating  both  high- 

speed and  carbon  tool  steels,  and  a 
considerable  saving  in  time,  fuel  and 
labor  is  claimed  for  it  by  its  maker. 
No  separate  furnace  is  required  for 
preheating,  as  a  space  4  to  6  in.  wide 
and  4,'  in.  deep  is  provided  at  the 
front  of  the  furnace  where  tools  may 
be  preheated  to  approximately  1,500 
deg.  F.  before  passing  them  into  the 
heated  chamber. 

The  speed  with  which  the  proper 
heat  can  be  obtained  is  a  feature  of 
the  furnace.  It  is  stated  that  only 
20  min.  are  required  to  heat  the 
furnace  from  a  cold  start  to  a  tem- 

perature suitable  for  treating  high- 
speed steel.  This  speed  of  heating 

should  save  time  on  the  part  of  the 
operator  when  the  furnace  is  put  to 
emergency  use  and  in  departments 
whei-e  the  furnace  is  not  run  con- tinuously. 

The  fuel  consumption  is  stated  to 
be  low,  as  only  275  cu.ft.  of  gas  are 
required  per  hour  to  maintain  a  tem- 

perature of  2,400  deg  F.  Complete 
combustion  is  claimeo,  with  the  ab- 

sence of  scaling,  pitting  or  wasting 
away  of  the  work.  The  furnace  can 
be  employed  for  heat-treating  taps 
and  dies,  because  of  the  lack  of  in- 

jurious effects  on  the  work.  It  is 
fitted  with  four  burners  so  located 
as  to  make  a  very  compact  unit. 

The  roof  of  the  heating  chamber 
is  arched  to  prevent  the  formation  of 
cold  pockets.  The  chamber  is  about 
6i  in.  wide,  7  in.  high  and  9  in.  long, 
and  the  front  opening  to  it  is  4  in. 

wide  and  A'i  in.  high  over  the  floor 
tile.  Since  the  floor  tile  can  be  re- 

moved, an  opening  6.i  in.  high  may  be 
obtained.      It    is    stated    that    high- 

MIDGET    UXIVEK.SAL   U.VS    FURXACTE 
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speed  cutters  4  in.  in  diameter  and 
over  3  in.  long  have  been  success- 

fully heated. 
There  is  provision  made  at  the 

rear  of  the  furnace  for  inserting  a 

pyrometer  couple.  A  removable  plug 
at  the  rear  allows  for  heating  long 
tools.  The  furnace  is  incased  in  a 
steel  frame  and  is  approximately  14 
in.  wide,  15  in.  high  and  18  in.  long. 

Kron  Portable  Electric 

Hammer 

A  hand-portable  riveting  hammer 

operated  by  electric  current  has  re- 
cently been  developed  and  placed  on 

the  market  by  the  American  Kron 
Scale  Co.,  430  East  53d  St.,  New 

York,  N.  Y.  The  motor  of  the  -de- 
vice can  be  supplied  for  either  110  or 

220  volts,  to  suit  the  type  of  current 

available.  It  is  universal  and  adap- 
table to  either  direct  or  alternating 

current.  The  hammer  can  be  run 

from  a  lighting  circuit,  which  makes 
it  adaptable  to  use  in  practically  any 
location  where  electric  current  is 
available.  Its  convenience  for  work 

to  be  performed  where  compressed 
air  is  not  available,  is  particularly 

stressed  by  the  maker,  as  a  compres- 
sor is  not  necessary. 

The  hammer  is  intended  for  driv- 
ing rivets  up  to  i  in.  in  diameter, 

or  drilling  concrete  with  drills  up 
to  2  in.  in  diameter.  It  is  stated 

that  only  7  to  10  sec.  are  required 

for  hammering  a  ̂ -in.  rivet  head, 
and  that  a  :!-in  hole  can  be  drilled 

in  concrete  at  the  i"ite  of  6  in.  per 
minute,  and  in  granite  at  3  in.  per 

minute.  The  ability  to  drill  in  con- 
crete makes  the  tool  adaptable  to  use 

when  installing  electrical  wiring  and 
fixtures  in  new  buildings. 

On  the  left  of  the  accompanying 
illustration  the  as.sembled  hammer  is 
shown.  The  other  two  views  show  the 

driving  parts  of  the  hammer  as  dis- 
assembled, to  illustrate  the  method 

of  operation.  By  referring  to  the  view 
on  the  right  of  the  illustration,  it  can 
be  seen  that  the  hammer  itself  has 

at  its  upper  end  a  widened  portion 
in  which  is  cut  a  cam  groove  for  a 
roller  by  means  of  which  motion  is 

imparted  to  the  hammer.  The  recip- 
rocating mechanism  weighs  complete 

li  lbs.,  and  is  given  a  stroke  of  11 
in.  It  is  guided  by  ways  and  rollers 
at  the  upper  end,  and  the  lower  end 
runs  in  a  cylindrical  bearing  in  the 
nose  of  the  device.  The  rivet-set  or 
chi.sel  used  in  the  hammer  is  struck 

in  much  the  same  way  as  in  existing 
types  of  riveting  hammers.    Should 

the  tool  become  displaced,  the  recip- 
rocating hammer  strikes  a  positive 

stop  at  its  lower  position,  so  that  no 

injury  is  done  to  the  driving  mecha- nism. 

The  reciprocating  motion  of  the 
hammer  is  derived  from  the  rotation 

of  the  eccentric  pin  shown  on  the 
worm  wheel  in  the  view  at  the  center 
of  the  illustration.  The  roller  on 

this  pin  fits  in  the  cam  groove  in  the 

upper  end  of  the  hammer.  Rotation 
of  the  worm  gear  causes  the  small 

roller  when  moving  upward  to  con- 
tact with  the  large  roller  that  forms 

one  side  of  the  cam  groove,  and  to 
draw  back  the  hammer.  Due  to  the 

rolling  action,  there  is  but  little  fric- 

placed  on  the  hammer  to  hold  it 
again.st  the  working  tool.  The  motor 
continues  to  run  and  the  hammer  to 

reciprocate  at  the  same  speed  with- 
out regard  to  the  pressure  placed  on 

the  device.  The  normal  .speed  of  the 
motor  is  6,500  r.p.m.,  and  of  the 
hammer  1,600  strokes  per  minute. 
The  motor  drives  the  worm 

through  a  special  coupling.  At  its 

upper  end  the  worm  shaft  runs  in 
a  bronze  bearing,  and  at  its  lower 
end,  in  a  combination  radial  and 

thrust  ball  bearing.  The  shaft  car- 
rying the  worm  wheel  and  driving 

pin  runs  in  ball  bearings.  The  cast 
containing  this  driving  mechanism 

is  packed  with  heavy  oil.    The  con- 
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tion.  Further  rotation  causes  the 

eccentric  pin  when  moving  down- 
ward to  engage  with  the  bottom  of 

the  cam  groove  and  to  drive  t'le 
hammer  forward.  When  the  ham- 

mer is  at  the  bottom  of  its  stroke, 

the  pin  is  only  half-way  down  on  its 
travel  and  rests  in  the  position 
shown  at  the  right. 

It  can  be  seen  that  the  pin  at  this 

point  is  absolutely  disengaged  from 
the  reciprocating  hammer,  so  that  it 
does  not  receive  any  of  the  she  k. 

This  feature  is  of  particular  impor- 
tance, since  none  of  the  blow  is 

transmitted  through  the  mechanism 
to  the  motor.  It  should  be  noted 
that  the  motor  cannot  be  overloaded, 
no    matter   how   much    pressure    is 

struction  is  such  that  the  oil  cannot 

reach  the  motor,  the  bearings  of 
which  are  independently  oiled.  A 

pan  on  the  lower  end  of  the  armature 
causes  air  to  be  drawn  through  the 
motor  from  above  and  expelled  at 
the  bottom  of  it.  The  switch  is  of 

the  snap  type,  and  automatically  dis- 
engages when  the  lever  is  released 

by  the  operator. 
The  driving  mechanism  and  work- 

ing parts  are  made  of  chrome-vana- 
dium steel.  The  housing  and  handle 

are  made  of  either  aluminum  or 

some  light  and  strong  alloy.  The 
tool  is  assembled  in  units  and  can  be 

readily  disassembled.  The  overall 
length  of  the  hammer  is  20  in.  and 
the  weight  is  26  pounds. 
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Wood  Self -Contained  Motor 
Driven  Turret  Lathe 

In  order  to  provide  a  self-con- 
tained turret  lathe  adaptable  to  a 

wide  range  of  conditions  and  taking 

up  no  more  floor  space  than  the  or- 
dinary belt-driven  machine,  the 

Wood  Turret  Machine  Co.,  Brazil, 

Ind.,  has  recently  developed  the  ma- 
chine shown  in  the  accompanying 

illustration.  The  turret  lathe  or 
screw  machine  is  mounted  on  a  cabi- 

net base,  and  the  driving  motor  is 
mounted  on  the  rear  cover  plate  in- 

side the  cabinet.  Removal  of  this 
plate  removes  the  motor  with  it. 

A  silent  chain  connects  the  motor 

head  belt  drive  is  employed.  The 
machine  can  be  moved  to  the  most 
convenient  position  and  the  feed 
wires  connected  to  the  motor. 

All  the  controls  are  centralized  in 

the  operating  position  at  the  front 
of  the  machine.  The  knob  shown  at 
the  left  of  the  front  cover  controls  the 
belt  tightener.  The  two  shorter 
hand  levers  control  the  speed 
changes,  and  the  long  hand  lever 
controls  the  starting,  stopping  and 
reverse.  Removal  of  the  cover  plate 
which  extends  entirely  across  the 
front  of  the  cabinet,  exposes  to  full 
view  the  motor  and  the  drive  units. 
Air  holes  in  both  ends  of  the  cabinet 
provide  for  circulation  of  air. 

WOOD   SELF-CONTArNED   MOTOR-URIVEX   TITIIRET    I.ATHK 

with  the  main  drive  shaft  running 
through  the  center  of  the  cabinet.  A 
cone  friction  clutch  of  the  full-float- 

ing type  is  incorporated  in  the  drive, 
as  well  as  a  change  gear  box  with 
the  gears  running  in  oil  and  giving 
six  changes  of  spindle  speed  on  the 
plain  head  machine.  Where  a  fric- 

tion back-gear  is  used,  twelve 
changes  of  speed  are  obtainable.  In 
addition,  a  rever.se  is  provided  for 
every  forward  speed,  by  means  of  a 
reversing  gear  that  runs  in  oil. 

The  drive  from  the  gear  box  is  by 
means  of  a  12-in.  pulley  connected 
to  another  12-in.  pulley  on  the 
spindle,  with  a  belt  tightener  ar- 

ranged between  them.  The  machine 
thus  provides  the  features  of  belt 
drive,  as  well  as  those  of  an  all- 
geared-head,  single-pulley  drive.  No 
overhead  shafting,  hangers,  pulleys 
nor  belts  are  necessary.  It  should  be 
noted  that  the  pull  of  the  belt  is 
always  down  on  the  headstock  in- 

stead of  up  against  it  as  when  over- 

Either  a  d.c.  or  an  a.c.  motor  of 
constant  or  variable  speed  can  be 
employed.  All  revolving  parts  are 
guarded  to  prevent  injury  to  both 
themselves  and  the  operator.  The 
machine  may  be  driven  by  belt  as  a 
single-pulley  machine  by  mounting 
a  jack  shaft  on  the  rear  cover  plate, 
in  place  of  the  motor. 

Clough  Vertical  Milling  Ma- 
chine with  High-Speed 
Attachment 

A  vertical  milling  machine  adapted 
to  high-speed  milling  and  recently 
placed  on  the  market  by  R.  M. 
Clough,  Meriden,  Conn.,  is  shown  in 
Fig.  1.  The  machine  is  the  same  as 
the  regular  No.  1  milling  machine 
made  by  the  concern,  except  for  the 
attachments  that  have  been  applied 
to  it.  Handwheels  are  fitted  on  the 
table  screw  and  cross  screw,  instead 
of  ball  handles.     A  treadle  controls 

FIG.  1— CLOUGH  VERTICAL  MILLING 
MACHINE 

the  feed,  and  the  stop  gage  for  the 
spindle  is  placed  on  the  sleeve  above 
the  head  instead  of  on  the  spindle. 

The  high-speed  milling  attachment 
itself  is  bettei  shown  by  Fig.  2.  This 
attachment  is  clamped  on  the  lower 
end  of  the  spindle  sleeve  and  can  be 
put  on  or  taken  off  in  less  than  2 
min.,  so  the  maker  states.  It  is 
driven  by  a  round  belt  running  in 
a  V-groove  pulley  mounted  on  the 
spindle,  which  is  hardened  and  runs 
in  babbitt  bearings  that  are  adjust- 

able to  take  up  wear.  The  speed  is 
four  times  the  speed  of  the  spindle 
of  the  machine,  so  that  5,000  to 
10,000  r.p.m.  are  available.  Means 
are  provided  to  take  up  stretch  in  the 
belt.  The  spindle  has  a  draw-in  rod, 
and  a  small  watch  or  rivet  chuck 
is  used  to  hold  milling  cutters  A  in. 
or  smaller  in  diameter. 

FIG.   2— CLOUGH   HIGH-SPEED   MILL- 
ING  ATTACHME.NT 
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News  Section 
Westingliouse  Veterans  Hold 

Memorial  Service 

The  veteran  employees  of  the  West- 
inghouse  Electric  &  Manufacturing  Co. 
recently  held  their  annual  Memorial 
Service  in  commemoration  of  the  mem- 

bers of  their  association  who  have  died. 
For  the  convenience  of  a  great  num- 

ber of  men  and  women  who  are  mem- 
bers of  the  association  but  who  are 

employed  in  other  plants  than  that  at 
East  Pittsburgh,  the  entire  service  was 
broadcasted  by  radiophone  through  the 
Westinghouse  Station  KDKA.  The 
music  for  the  service  was  given  by  the 
Westinghouse  Community  Chorus  of 
seventy  voices,  which  is  made  up  of 
men  and  women  employed  at  the  East 
Pittsburgh  Works.  After  an  invoca- 

tion prayer  and  reading  from  the 
scripture,  E.  H.  Sniffen,  Manager  of  the 
Power  Sales  Department  of  the  Com- 

pany and  a  member  of  the  Veterans 
Association,  gave  the  memorial  address.   •   

Gives  Insurance  Policies 

to  Employees 
An  insurance  policy  with  premiums 

paid  was  a  Christmas  gift  which  was 
received  by  each  employee  of  the  Mas- 

ter Electric   Co.  of  Dayton,  Ohio. 

The'  insurance  policies  given  by  the company  range  from  $500  up  and  are 
with  an  old  line  insurance  company. 
A  feature  of  the  gift  is  that  the  policies 
will  be  increased  each  succeeding  year 
to  a  limit  of  $2,000  and  all  premiums 
will  be  paid  by  the  company  while  the 
employees  remain  with  the  organization. 

In  presenting  the  policies,  E.  P. 

Larsh,  president  of  the  company,  an- 
nounced the  initiation  of  a  nursing 

service  which  will  provide  nurses  free 

of  charge  to  employees  who  are  ill  dur- 
ing their  employ  with  the  Master  Elec- tric  Company.  . 

Mr.  Larsh  stated  in  discussing  the 

gift  to  each  employee,  "It  is  an  expres- 
sion from  this  company  of  our  appre- 

ciation for  the  faithful  service  which  all 
of  our  employees  have  rendered.  Our 
growth  has  been  unusually  rapid  and 
we  feel  that  much  of  what  we  have  been 
able  to  accomplish  we  owe  to  the  hearty 

co-operation  of  our  employees.  There- 
fore we  are  taking  this  Christmas  sea- 

son as  a  fitting  time  in  which  to  express 

our  appreciation  in  this  way."   •   

Merger  of  Bolt  and  Nut  Com- 
panies Is  Announced 

A  merger  of  four  large  bolt  manu- 
facturing concerns  was  consummated 

by  Justin  C.  Burns  and  a  syndicate  of 
Columbus  men  identified  with  the 
Standard  Bolt  and  Nut  Co.  of  Colum- 

bus. The  concerns  included  are  the 
Standard  Co.,  of  Columbus,  the  Michi- 

gan Bolt  and  Nut  Co.,  of  Detroit,  the 
Bayonne  Bolt  and  Nut  Co.,  Bayonne, 
N.  J.  and  the  Boss  Nut  Co.,  Chicago. 
The  Michigan  plant  is  one  of  the  oldest 
in  the  country. 

The  name  of  the  new  corporation  will 
be  the  Standard  Bolt  Corporation,  or- 

ganized under  the  laws  of  Delaware 
with  a  capital  of  $5,000,000  preferred 
stock  and  55,000  shares  of  no-par  com- 

mon stock.  J.  Rich  Steers,  formerly 
president  of  the  Bayonne  plant  is  presi- 

dent; Justin  C.  Burns  is  chairman  of 
the  board  and  Harley  E.  Burns  of 
Columbus  is  .secretary-treasurer.  The 
physical  value  of  the  four  plants  is  in 
excess   of   $6,500,000. 

»   
Exports  in  November  Heaviest 

of  the  Year 

American  exports  in  November 
reached  the  highest  point  of  the  year, 
according  to  official  overseas  trade  sta- 

tistics made  public  last  week  by  the 
Department  of  Commerce,  showing  an 
export  business  totaling  $383,000,000. 
The  November  total  is  $12,000,000 

greater  than  the  value  of  October  ex- 
ports and  $90,000,000  greater  than  the 

value  of  commodities  shipped  abroad  in 
November  last  year.  In  comparison 
with  November,  1913,  the  increase  was 
more  than  $138,000,000. 

A  brief  statement  by  the  department 
declared  that  the  November  returns 
showed  that  American  agriculture  and 
industry  generally  benefited  from  the 
increasing  export  business.  Detailed 
analysis  of  the  trade,  however,  has  not 
been  made  by  the  department. 

The  exports  of  the  United  States  for 
preceding  months  this  year  and  for  No- 

vember in  a  series  of  years  are  as 
follows : 

Nov.  .. .$383,000,000 
Nov., 

•21. 

$294,092,219 

Oct.   .. .    372,000,000 

Nov., 

■20. 

676,528,311 

Sept.    . 
.    313,093,286 

Nov., 

'19 

740,013,585 
AUR.     . .    301,779,541 

Nov., 

•18. 

522,236.594 
July    ... .    301,157,335 

.\qv.. 

•17. 

487,327,694 
June   .. .    335,116,750 

Nov., 

■16. 

516,167,324 

May    .  . .    307,568,.S28 
Nov.. 

■li). 

327,670,353 

April   .  . .    318,469,578 

Nov., 

■J4. 

205.878,333 

March. . .    329,979,817 
Nov., 

•13. 

245,539,042 
Feb.     .  . .    250,619,841 

.\'ov.. 

'12. 

277,898,681 
Jan.    . . .    278,848,469 

Nov., 

'11. 

201,608,429 

Fatigue  of  Metals  Research 

by  General  Electric  Co. 
E.  L.  Robinson,  steam  turbine  engi- 

neer of  the  General  Electric  Co., 
Schenectady,  N.  Y.,  has  returned  from 
a  visit  to  the  college  of  engineering 
of  the  University  of  Illinois,  Urbana, 
111.,  on  business  pertaining  to  the 
fatigue  of  metals  investigation  which 
has  been  carried  on  by  the  engineering 
experiment  station  of  the  University. 
The  General  Electric  Co.  is  particularly 
interested  in  the  fatigue  of  metals  in- 

vestigation on  account  of  its  need  of  a 
metal  which  will  be  of  sufficient 
strength  to  withstand  the  strain  of 
vibration  to  which  it  is  subjected  in 
parts  of  the  steam  turbine.  So  far  no 
metal  has  been  found  of  sufficient 
strength  to  prove  successful  in  the  large 
turbines. 

The  General  Electric  Co.  has  alloted 
$37,500  to  the  University  of  Illinois  to 
continue  the  investigation,  which  thus 
far  seems  successful,  the  research  being 
in  charge  of  Prof.  H.  F.  Moore. 

Changes  in  General  Electric 
Manufacturing    Departments 
In  .several  announcements  issued  to- 

day by  vice  president  G.  E.  Emmons,  a 
reorganization  of  the  general  manu- 

facturing department  of  the  General 
Electric  Co.  is  proclaimed.  This  reor- 

ganization, which  is  effective  January 
1,  1923,  includes  the  appointment  of 
H.  F.  T.  Erben,  heretofore  manager 
of  the  Schenectady  Works,  as  vice 
chairman  of  the  manufacturing  com- 

mittee and  ranking  a  member  of  the 
general  manufacturing  staff. 

The  vacancy  thus  created  in  the  posi- 
tion of  manager  of  the  Schenectady 

plant  is  to  be  filled  by  the  advance- 
ment of  Charles  E.  Eveleth,  who  ha.s 

been  serving  since  Sept.  1  as  assist- 
ant works  manager  under  Mr.  Erleen. 

Mr.  Eveleth  will  become  works  manager. 
Mr.  J.  A.  Smith  will  continue  as  gen- 

eral superintendent  and  in  the  absence 
of  Mr.  Eveleth  will  be  in  charge  of  the works. 

The  membership  of  the  manufactur- 
ing committee  and  the  appointment  of 

a  sub-committee  to  be  known  as  a 
committee  on  appropriations,  is  also 
announced.  The  general  manufacturing 
department  of  which  vice  president 
Emmons  is  in  charge  will  be  as  fol- 

lows: H.  F.  T.  Erben,  vice  chairman 
of  manufacturing  committee  and  rank- 

ing member  of  the  staff;  J.  T.  Brod- 
erick,  secretary  of  the  manufacturing 
committee;  L.  G.  Banker,  general  pur- 

chasing agent;  M.  C.  Fitzgerald,  man- 
ager of  transportation  department; 

W.  C.  Fish,  manufacturing  engineer; 
W.  B.  Curtiss,  supervisor  of  produc- 

tion; G.  S.  Maxwell,  supervisor  of 
costs;  E.  Z.  Steezer,  supervisor  of  in- 

dustrial relations. 

Fate  of  Federal  Employees 
in  Doubt 

Although  several  hearings  have  been 
held  by  a  subcommittee  of  the  Senate 
appropriations  committee,  the  final  re- 

port on  the  bill  to  re-classify  the  em- 
ployees of  the  federal  government  and 

readjust  salaries  has  not  been  formed 
and  in  view  of  the  heavy  work  devolving 
upon  the  appropriations  committee  be- 

cause of  the  annual  supply  bills  fears 
are  expressed  that  the  reclassification 
measure  will  not  be  brought  to  action 
on  the  floor  in  time  to  assure  passage 
at  the  present  session   of  congress. 

Senator  Smoot,  chairman  of  the  sub- 
committee in  charge  of  the  bill,  has 

stated  however  that  a  report  may  ba 
expected  shortly. 

Friends  of  the  reclassification  bill 
are  dubious  of  its  passage  in  the  pres- 

ent Congress  even  with  a  report  coming 
in  January  because  of  the  doubt  over 
the  shape  in  which  the  bill  will  appear 
when  it  does  come  from  the  appropria- 

tions committee. 
The  civil  service  committee  of  the 

Senate  considered  this  measure  some 

weeks  and  reported  it  with  a  recom- 
mendation that  it  be  passed  on  Feb.  8. 
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A  Review  and  the  Outlook  in  Commerce,  Finance,  Agriculture 

and  Industry  Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Director,  Commerce  and  Finance,  New  York 

(Copyright,   Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  yew  York) 

AS  THEY  face  the  complexities  and 

/A  problems  of  the  New  Year  there 
J.  jL  may  be  some  who  feel  that  wy 
have  hardly  more  than  held  our  owh 
during  the  twelve  months  just  ended, 
but  their  discouragement  is  unwar- 

ranted! Life  is  just  one  thing  after 
another,  but  the  record  of  1922  is  one  of 
recovery  and  reconstruction  both  hero 
and  abroad. 

A  year  ago  we  were  in  the  depths 
of  the  depression  caused  by  what  some 
regarded  and  still  regard  as  an  un- 

necessarily precipitate  deflation.  In  the 
interval  many  frozen  loans  have  been 
thawed  out  and  the  bankers  of  the  coun- 

try deserve  a  word  of  thanks  for  the 
good  judgment  and  consideration  they 
have  shown  in  nursing  back  to  com- 

mercial convalescence  many  concerns 
who  would  have  been  speedily  thrown 
into  bankruptcy  if  the  policy  which 
formerly  prevailed  had  been  followed. 
Considering  the  magnitude  of  the  losses 
incurred  the  number  of  failures  that 
have  been  reported  is  remarkably 
small. 

Encouraging  Recovery  in  Values 

The  recovery  in  values  recorded  is 
also  encouraging.  Comparing  present 
prices  with  those  of  December  31,  1922, 
wheat  is  up  about  2.5  cents,  corn  23 
cents  and  oats  about  10  cents  a  bushel. 
Cotton  has  advanced  nearly  8  cents, 
sugar  2  cents,  coffee  2  cents  and  beef 
and  hog  products  an  average  of  fully 
2  cents  a  pound.  Iron  and  steel  are  up 
an  average  of  almost  $10  a  ton.  Lead 
has  nearly  doubled  its  value,  and  cop- 

per, though  a  laggard  among  the 
metals,  is  nevertheless  one  cent  a  pound 
higher  than  a  year  ago. 
The  index  numbers,  which  are  an 

average  of  essential  commodity  prices 
weighted  with  relation  to  the  propor- 

tion in  which  they  are  factors  in  the 
cost  of  living,  compare  as  follows  for 
the  United  States  and  Great  Britain. 
It  will  be  noticed  that  the  average  in 
the  United  States  on  December  1,  1922, 
was  54  per  cent  above  the  prewar  level 
and  12.7  per  cent  higher  than  it  was  a 
year  ago,  while  the  English  figures 
were  3.93  per  cent  lower  on  December 
1,  1921,  but  68  per  cent  higher  than  on 
July  1,  1914. 

Here  is  the  comparison: 

Dec.  1.  '22  Dec.  1,  '21  July  1,  "14 
Dun's,  U.  S... 185.462         164,531  119.708 
Economist's, Britlsii          4.283              4.458  2.549 

The  decline  in  the  British  average 
during  the  twelve  months  is  in  part  due 
to  the  advance  in  sterling  exchange, 
but  even  making  allowance  for  this  it 
would  appear  that  the  price  level  is 
nearer  normal  here  than  in  the  only 
other  important  country  that  has  been 
able  to  maintain  the  integrity  of  its 
currency. 

And  in  another  respect  the  compari- 
son is  in  favor  of  the  United  States. 

[n  Great  Britain  as  here  there  was 
much  unemployment  at  the  beginning 
of  the  year,  but  there  is  none  here 
now,   whereas   in  England   the  govern- 

ment is  seriously  considering  a  plan 
that  will  accelerate  the  emigration  of 
the  many  for  whom  it  seems  impossible 
to  provide  work  and  for  whom  there  is 
work  aplenty  in  many  other  countries 
of  the  world. 

Four  Major  Domestic  Problems 

There  are  many  other  aspects  in 
which  our  record  shows  progress.  Our 
exports  have  been  amazingly  large 
when  the  impecuniosity  of  the  European 
world  is  considered.  Billions  of  new 
bonds,  including  some  large  foreign 
issues,  have  been  readily  placed  at 
rates  which  have  progressively  favored 
the  borrowers  and  have  been  reflected 
in  higher  prices  for  government  bonds 
and   all   good   investment  securities. 

There  remain,  it  is  true,  a  great  many 
maladjustments  to  be  corrected  and  it 
is  now  generally  agreed  that  some  of 
the  legislation  that  was  designed  for 
their  correction  will  fail  of  its  purpose, 
but  upon  the  whole  we  are  much  better 
off  than  we  were  a  year  ago  and  it 
seems  almost  certain  that  1923  will 
show  further  progress  unless  we  are 
entirely  blind  to  the  lessons  of  expe- 
rience. 

In  so  far  as  our  internal  affairs  are 

concerned  there  are  four  major  prob- 
lems upon  whose  solution  and  the 

promptitude  with  which  it  is  found 
the  continuance  of  our  recovery  is 
dependent. 

They  are: 
1.  The  disparity  between  agricultural 

profits  and  the  farmer's  cost  of living. 

2.  The  high  cost  and  inadequacy  of 
railroad  transportation  and  the 

apparent  inability  of  most  rail- 
roads to  earn  a  fair  return  upon 

the  capital   invested. 
3.  The  provision  of  a  sufficient  coal 

supply  at  a  pi-ice  that  is  reason- 
able from  the  consumer's  stand- 
point and  consistent  with  a  living 

wage  for  those  by  whose  labor  it 
.   is  produced. 

4.  A  reform  in  both  the  State  and 
Federal  tax  law.v  that  will  make 
them  less  inquisitorial  and  assur.j 
the  necessary  revenue  while  dis- 

tributing its  burden  more  equit- 
ably and  diminishing  the  induce- 
ment to  legalized  evasion. 

There  are  many  other  minor  domes- 
tic problems  but  these  four  are  su- 

premely important  and  as  they  are 
disposed  of  most  of  the  others  will 
disappear. 

Future  Pull  of  Promise 

To  despair  of  their  solution  is  to 
despair  of  the  intelligence  of  the  most 
intelligent  democracy  that  the  world 
has  known  and  to  such  a  counsel  of 
dejection  in  regard  to  the  future  of  his 
country  no  American  who  knows  any- 

thing of  history  will  give  heed  for  a 
moment. 
When  we  turn  from  internal  affairs 

to  our  external  or  international  rela- 
tionships there  is  equal  reason  for  a 

philosophic  confidence  in  the  future  and 

the  ultimate  wisdom  of  the  American 

people.  Since  the  armistice  we  have 
passed  from  the  heights  of  interna- tional altruism  to  which  we  were  exalted 
by  the  sacrifices  of  the  war  to  the 
depths  of  national  self  isolation  into: 
which  we  were  carried  by  the  deflation 
which  froze  not  only  our  credit  but  our 
sympathies   for   a   war  worn   world. 

But  as  our  prosperity  has  returned 
we  have  begun  again  to  realize  that 
neither  men  nor  nations  can  live  unto 
themselves  alone  and  that  in  an  age  in 
which  the  world  has  become  an  eco- 

nomic unit  it  is  folly  for  the  most  im- 
portant integer  in  that  unit  to  insist 

that  it  is  not  part  of  the  whole. 
There  is  therefore  developing  afresh 

a  half  reluctant  willingness  if  not  an 
affirmative  disposition  to  assume  the 
responsibilities  which  our  economic 
eminence  has  thrust  upon  us.  The  most 
hopeful  sign  of  the  times  is  the  aggres- 

siveness with  which  some  of  those  who 

opposed  the  League  of  Nations  are  now 
insisting  that  the  United  States  shall 
take  the  leadership  in  organizing  an 

economic  conference  to  consider  "How 

we  can  help." Bright  Outlook  for  1923 

That  this  insistence  is  based  upon 
considerations  of  self-interest;  that,  to 
quote  the  words  of  Senator  Borah,  it 
is  in  part  prompted  by  the  fact  that 
"Millions  are  dying  in  Europe  for  the 
products  which  are  rotting  on  our 
farms,"  makes  no  difference.  It  is  an 
admission  of  the  truth  that  there  is  a 
community  of  interest  between  all  the 
peoples  of  the  earth,  and  once  this 
truth  secures  the  recognition  which  in- 

spires action  we  shall  be  well  on  the 
way  to  that  cooperation  that  is  the 
antithesis  of  war  and  essential  to  con- 

structive progress  and  prosperity  and 
which  will  be  reflected  by  substantial 
business  expansion  in  our  own  foreign 
and   domestic   commerce. 

Therefore  the  auguries  of  the  New 
Year  seem  to  be  highly  favorable.  The 
one  thing  to  be  feared  is  that  we  may 
become  the  victims  of  our  own  en- 

thusiasm as  the  power  we  possess  is 
revealed  to  us.  If  we  use  it  wisely  and 
with  self  restraint  in  exacting  profit 
from  its  exercise  the  year  1923  may 
usher  in  a  period  in  which  the  growth 
of  wealth  will  exceed  that  of  the  cen- 

tury which  followed  the  invention  of  the 
steam  engine,  the  cotton  gin  and  other 

epoch-making  inventions  in  the  world's industrial  evolution. 
But  if  we  become  intoxicated  with 

our  own  success,  if  as  often  in  the  past 
we  forget  that  industry  and  increased 
production  at  a  reduced  cost  are  the 
essentials  of  prosperity,  if  we  surrender 
ourselves  to  the  delusion  that  we  shall 

grow  rich  rapidly  if  we  can  demand 
and  obtain  higher  wages  for  less  work 
and  higher  prices  for  a  smaller  output, 
then  the  brilliant  future  which  appears 
to  be  in  sight  will  prove  to  be  but  a 
dream  from  which  we  shall  awake  to 
find  ourselves  again  in  the  slough  of 

despond. 



January  4,   1923 Build  Bigger  Profits  ivith  Better  Equipment 

59 

Wei'kly    car   loadings    of    revenue    frelgrht    based    on    reports                           J'oal    .\(te    Index    of    Ititnmlnous    C  oal    I'riees,    f.o.ll.    mini's, 
from    tlie   railroads   of   tlle    I'.    S.   by   the    Car  Service   Division                     tlio    averaice    of    spot    prices    from    July.    191H.    to    June,    1914, 
of    tile    American    Kailwuys    Association.                                                                 being  taken  us  the   base. 

|->/)n   

1100 

^1000 

0  909 

g«00 

1  700 

60O 

500 Jc 

^  bw 

2.515 

S550 

i"5 

.?500 

r.  450 

|425 

i:  400 

S  J75 

^  350 

S,325 

e  300 

|275 

i=  250 

|225 
^  200 

1       1       1       1       1       1 
■ 

w 

COAL  AGE  INDEX  OR 

FREIGHT    CAR    LOADINGS 
BITUMINOUS  COAL  PRICES 

j 

»v 

^/^ 

/^
 

• — . 

j \ 
j \ 

^ V ^ 
/ 

^ / s 
j \ / s 

/ 
\ ̂  7 

-N 

/ , ' ■ 

_J 

^ 

~7 

^ 

n.  Feb.  Mar  Apr  May  June  July  Aug.  Sept  Oct.  Nov.  Dec.  Jan.  Feb.  Mar.  Apr  May  June         "     Jan.  Feb  Mar  Apr.  May  Junojuly  Aug  Sept. Oct   Nov  Dec  Jan.  Feb  Mar  Apr  Mov  Ju 
'9^2                                                       1923                                                                            1922'     ̂                                              1923            ' 

FREIGHT  car  loadings  dropped  oflf 
slightly  during  November  with 
an  average  weekly  loading  of 

968,429  cars  for  the  month  as  com- 
pared with  992,219  in  Oc- 
tober. Beginning  with  994,- 

827  cars  loaded  for  the  week 
ending  Nov.  4,  there  was  a 
gradual  decrease  each  week, 
the  loadings  reaching  955,495 
cars  for  the  seven-day  pe- 

riod ending  Nov.  25.  Load- 
ings of  coal,  grain  and  mer- 

chandise continue  heavy,  the 
decline  in  November  from 
the  high  October  average 
being  due  to  the  holidays. 

339  as  against  370  in  the  month  pre- 
vious, the  spot  prices  for  the  same 

periods  standing  at  $4.11  and  $4.48 
respectively.     Continued  mild  weather 

Automobile   production   for 
November  exceeded  expecta- 

tions, a  total  of  232,000  cars 
and  trucks  being  produced 
as  against  238,514  in  October. 
This  was  only  6,000  less  than 

that  month's  output  but  26,000 
more  than  the  total  for  Sep- 

tember. The  November  pro- 
duction brings  the  total  car 

output  for  the  eleven  months 
of  1922  up  to  approximately 
2,345,000,  and  prospects  are 
that  the  full  year  will  show 
a  production  of  2,550,000.  A 
general  shortage  of  closed 
models  is  reported  and  a 
somewhat  stronger  demand  for  open 
types  has  resulted  as  a  consequence. 

Bituminous  coal  prices,  as  indicated 
by  Coal  Age  index,  continued  their 
downward  movement  during  Novem- 

ber from  the  high  point  reached  in 
August.    The  index  for  November  was 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chiiago  and  Cleveland   Prices 

Four         One 
Current    Weeks       Year. 

Unit  Price         Ago  Ago 

per  lb     )(0.029S  ?0.0295  J50.027.S Soft  steel  bars  .  . 
Cold    finished 

shafting   
Brass  rods   
.Solder  (\  and  \) 
Cotton  waste..  . 
Washers,       cast 

iron  (.J  in.).  . . 
Fernery,     disks, 

cloth  No.  1,6 
in.  dia   

Lard  cutting  oil 
Machine  oil. .  . . 
Belting,  leather, 
medium   

per  lb  .  . 

per  lb .  . 
per  lb .  . 
per  lb.  . 

per  100  : 

per  100.. 
per  gal., 
per  gal.. 
off  list. . 

Machine      bolts 

up  to  1  X  .30  in.  off  list. 

0.0378 
0.171 0.24 
0.  II 

4.33 

3.11 

0..S9 0.36 30-10% 

@50% 

55% 

(ff.60% 

0.0378  0.037 
0.1700  O.lSi 
0.23  0.2^ 

0.11  0  Ii2 

continuance  of  the  downward  move- 
ment during  the  month,  the  average 

price  of  50  stocks,  25  rails  and  25 
mdustrials,  reaching  $84.84  as  against 

the  October  average  of  $89.88. 
The  high  point  during  the 
month  was  on  Nov.  4,  with 
an  average  of  $88.44  from 
which  mark  prices  declined 
to  an  average  of  $81.07  on 
Nov.  25.  The  entire  market 

has  shown  a  marked  weak- 
ness since  the  high  peak  aver- 
age of  $91.32  reached  by  the 

50  issues  on  Oct.  21,  due 

chiefly  to  the  absence  of  in- 
terest on  the  part  of  the 

public. 
4.33 

3.11 
0.575 0.36 40-5% 

(a>50% 

4.33 

50%@     50%@ 
65-10%    60-10% 

during  the  month,  a  shortage  of  cars 
and  a  lack  of  demand  for  steam  coal 
have  been  contributing  factors  in  the 

price  decline. 

Share  markets  in  New  York,  as  re- 
flected by  daily  compilations  made  by 

New    York    Times    Annalist,    show    a 

Skilled   metal  workers  are 
scarce  and  rates  are  high.  In 
the  New  York  district  tool 
makers  are  being  paid  75, 
bench  hands  and  lathe  hands 

60  cents  per  hour.  Philadel- 
phia reports  a  range  of  rates 

which  is  wider  and  somewhat 

higher,  toolmakers  receivinf 
from  75  to  90,  bench  hand 
65  to  85  and  lathe  operators 

75  to  85.  The  Detroit  dis- 
trict range  for  toolmakers  is 

between  75  and  80,  bench 

hands  50  to  55  and  lathe  oper- 
ators 70  to  75  cents  per  hour. 

Cleveland  reports  show  toolmakers' rates  ranging  between  50  and  75, 
bench  hands  between  40  and  60  and 

lathe  operators  between  55  and  65. 

Employment  in  the  metal  trades  dur- 
ing 1922  shows  a  gain  of  about  15  per 

cent  with  payroll  increases  aggregat- 
ing 20  per  cent. 

I'assenger  cars  and  trncks,  'iirofluction  hasert  on  figures 
comiiiled  by  tlie  Bureau  of  ForeiRn  and  lloniestie  Com- 

merce.    Average  for  l»lt>,  l»8.ia8  cafH;  86,S61  trucks. 

New  York  Times  Annalist  couibine<i  averaice  price  of  2.T 
railroad  and  25  industrial  stocks  based  on  weekly  averages 
of  last  sale  in  eacli  week. 
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Industrial  Progress  in  Argentina 
Latin-American  Industries  Developing  Rapidly — Opportunity 

for  Sale  of  American  Machinery  and  Tools 
By  GEORGE  S.  BRADY 

American  Trade  Commissioner  to  Argentina,  Uruguay  &  Paraguay 

is  increasing  rapidly.  It  offers  a  splen- 
did growing  market  for  the  sale  of 

American  machine  shop  equipment  and 
industrial  supplies,  and  the  constructive 
efforts  of  American  manufacturers  to 
aid  in  the  industrial  development  of 
Argentina  will  undoubtedly  do  much 
towards  bettering  the  relations  between 
the  two  countries. 

THE  steady  progress  being  mad
e  in 

the  development  of  manufacturing 
in  Argentina  is  opening  up  a  large 

field  for  the  sale  of  American  industrial 
machinery,  machine  tools,  and  machine 
shop  equipment.  The  present  industrial 
tendency  of  Argentina  greatly  re- 

sembles that  of  the  United  States 
twenty-five  years  ago  when  so  many  of 
the  old  one-man  controlled  shops  were 
gradually  giving  place  to  the  modern 
organized  factory  systems.  But  Argen- 

tina manufacturers  have  the  advantage 
of  being  able  to  learn  from  the  past 
experiences  of  American  and  European 
factories,  and  the  progress,  therefore, 
should  be  more  rapid. 

Almost  every  kind  of  manufacturing 
is  now  carried  on  in  Argentina.  Com- 

plicated mechanisms  such  as  type- 
writers have  not  been  attempted  by 

any  of  the  factories,  but  there  are  num- 
bers of  moderate-sized  well-equipped 

plants  making  scales,  valves  and 
fittings,  toys,  automobile  accessories, 
storage  batteries,  marine  motors,  and  a 
score  of  other  things.  Two  large  steel 
mills  in  Buenos  Aires  with  about  1,000 
employees  each,  devote  themselves  to 
the  rolling  of  bars,  wire  drawing,  and 
the  fabrication  of  structural  steel. 
Even  steel  shipbuilding  has  been  at- 

tempted on  the  River  Plate,  and  one 
shipyard  at  Buenos  Aires  constructed 
an  all  steel  ship  of  1,350  net  registered 
tons. 

New  Industrial  Development 

An  example  of  the  rapid  develop- 
ment of  an  industry  in  Argentina,  and 

the  manner  in  which  new  markets  can 
be  opened  for  American  industrial 
machinery  is  found  in  the  manufac- 

ture of  shoes.  A  few  years  before  the 
war  Argentines  were  wearing  imported 
shoes  or  those  made  by  hand  in  the  cob- 

bler shops  of  Buenos  Aires.  An  Amer- 
ican shoe  machinery  manufacturer 

started  propaganda  and  installed  mod- 
em machinery  in  the  first  factory. 

Today  there  are  forty  shoe  factories  of 
importance  in  the  Republic  with  pro- 

ductions ranging  from  200  to  3,000 
pairs  of  shoes  daily,  and  practically  all 
shoes  now  worn  in  the  country  are 
native  made.  A  similar  development 
is  now  taking  place  in  the  woolen  in- 

dustry, and  Buenos  Aires  will  one  day 
be  one  of  the  great  woolen  centers  of 
the  world. 

Other  industries  that  have  been  de- 
veloped on  a  large  scale  are  the  man- 

ufacture of  glassware,  hats,  paper, 
matches,  cigarettes,  furniture,  soap, 
flour  milling,  sugar  milling  and  refin- 

ing, and  fruit  canning.  The  large  brew- 
eries and  bottling  works  have  pur- 

chased considerable  quantities  of  for- 
eign machinery.  The  development  of 

the  creamery  business  and  the  vege- 
table oil  industries,  especially  cotton- 

seed, linseed,  castor,  and  olive,  has  also 
created  a  demand  for  machinery  and 
mechanical  equipment.  There  is  much 
competition  between  American  and 
European  machinery  manufacturers  in 
supplying  this  demand.  It  is  not  un- 

usual to  find  a  large  paper  mill  or  other 
industrial     plant     equipped    with     ma- 

chinery  from    the    United    States    and 
three  or  four  European  countries. 

In  the  manufacture  of  small  articles 
the  Argentines  are  showing  surprising 
alertness,  and  their  activity  reminds 
one  of  the  early  notion  shop  of  New 
England.  As  soon  as  an  imported 
article  of  simple  manufacture  becomes 
a  success  on  the  Argentine  market,  one 
or  more  small  shops  begins  to  manu- 

facture. In  this  way  there  are  hun- 
dreds of  small  factories  in  Buenos  Aires 

actively  engaged  in  the  manufacture 
of  buttons,  sheet  metal  wars,  cheap 
hardware,  pins,  school  slates,  chalk, 
perfumes,  paints,  and  dyes.  Most  of 
the  manufacturers  of  an  article  like 
shoe  polish  make  their  own  containers, 
but  there  are  factories  specializing  in 
the  manufacture  of  tin  containers  and 
paper  boxes  of  all  kinds. 

Machine  Tool  Market  Expanding 

One  of  the  best  markets  for  machine 
tools  and  for  such  supplies  as  files  is 
found  in  the  railway  shops.  Argentina 
has  23,000  miles  of  railroad,  besides  the 
hundreds  of  miles  of  narrow  gauge 
railway  used  for  feeder  and  develop- 

ment lines.  One  quebracho  company 
alone  has  200  miles  of  narrow  gauge 
railway  extending  through  its  forests. 
Nearly  4,000  miles  of  the  railroads  be- 

long to  the  Argentine  government,  and 
the  national  railway  administration 
operates  two  fine  modern  machine  shops 
and  foundries  for  the  repair  of  cars 
and  locomotives.  The  16,000  miles  of 
British  owned  railroads  also  have  no 
less  than  ten  large  shops,  and  the  elec- 

tric street  railways  of  Buenos  Aires 
and  other  cities  each  have  large  repair 
shops.  Several  of  the  railway  shops 
have  built  complete  cars,  and  are 
equipped  to  do  the  most  extensive  re- 

pairs to  locomotives.  Their  great  dis- 
tance from  the  car  and  locomotive 

builders  have  necessarily  made  them 
very  resourceful,  and  during  the  war 
they  were  called  upon  to  meet  difficult 
situations.  The  administrative  oflices 
of  the  British  owned  railways  are  in 
London,  and  the  natural  tendency  is  to 
purchase  British  made  supplies,  but 
they  are  constantly  buying  in  the 
American  market  whenever  price  and 
quality  are  attractive. 

Great  Oil  Field  Development 

The  development  of  the  Argentine 
oilfields  is  opening  another  market  for 
American  machinery.  On  the  govern- 

ment petroleum  reservation  at  Como- 
doro  Rivadavia  there  are  extensive 
shops  capable  of  repair  work  on  any- 

thing from  drills  to  locomotives.  In 
addition  there  are  now  eighteen  private 
oil  companies  operating  in  the  two 
largest  oilfields,  and  the  rapid  expan- 

sion of  operation  is  creating  a  big  field 
for  many  lines  of  mechanical  equip- ment. 

Argentina  can  no  longer  be  con- 
sidered as  a  purely  agricultural  coun- 

try. Nearly  a  quarter  of  its  9,000,000 
inhabitants  live  in  the  two  cities  of 
Buenos  Aires  and  Rosario,  and  the 
ratio  of  industrial  workers  to  farmers 

Great  Britain  Fourth  in 

Pig  Iron  Production 
On  the  basis  of  ten  months  already 

recorded.  Great  Britain's  output  of  pig 
iron  in  1922  stands  fourth,  as  compared 
with  other  iron  producing  countries, 
and  its  production  of  steel  ingots  third, 
says  Assistant  Trade  Commissioner 
H.  B.  A.  Smith,  in  a  report  to  the 
Department  of  Commerce.  Again,  as 
in  1921,  the  United  States,  France,  and 
Germany  have  exceeded  Great  Britain 
in  output  of  pig  iron;  and  the  United 
States  and  Germany  have  outdone  Great 
Britain  in  steel  ingots.  Average 
monthly  production  of  pig  iron  in  these 
countries  in  1922  has  been:  United 
States,  2,092,220  tons;  Germany,  510,- 
000  tons;  France,  393,660  tons;  Great 
Britain,  387,190  tons.  Monthly  steel 
ingot  averages  are:  United  States, 
2,702,100  tons;  Germany,  725,000  tons; 
Great  Britain,  467,700  tons;  France, 
351,000  tons.  Belgium  and  Luxemburg 
fall  well  below  Great  Britain  in  both. 

South  Africa  One  of  Our  Best 
Belting  Markets 

British  South  Africa  is  one  of  our 
largest  markets  for  rubber  belting  ac- 

cording to  a  report  to  the  Department 
of  Commerce  from  Trade  Commissioner 
P.  J.  Stevenson.  The  value  of  exports 
under   this   heading    being    $477,936    in 
1920,  $214,893  in  1921,  and  $184,412  in 
the  first  ten  months  of  1922,  when  the 
weight  of  shipments  was  426,780 
pounds.  The  United  States  and  Great 
Britain  supply  practically  all  the  im- 

ports of  "belting,  other  than  leather" into  the  Union  of  South  Africa.  In  1919 
the  share  of  the  United  States  was  4.5 
per  cent,  in   1920,  52  per  cent,  and   in 
1921,  55  per  cent,  showing  that  our 
decreased  exports  in  1921  were  due  to 
smaller  market  requirements  instead 
of  greater  competition. 

Electrification    of   Railways 
in   France  Proceeding 

The  Minister  of  Public  Works  has 
inaugurated  the  operation  of  electrical 
equipment  on  the  railway  from  Pau  to 
Tarbes.  The  actual  electrification  has 
been  installed  only  from  Pau  to 
Lourdes.  This  section  is  operated  from 
the  station  Coarraze-Nay. 

The  Minister  of  Public  Works  states, 
says  Commercial  Attache  C.  L.  Jones, 
in  a  report  to  the  Department  of  Com- 

merce, that  the  southern  railroad  was 
committed  to  electrification  of  3,000 
kilometers  of  track  at  an  early  date, 
and  that  the  Orleans  and  Paris-Lyons- 
Mediterranean  Lines  had  each  under- 

taken a  similar  promise.  The  director 
of  the  Midi  Railroad  states  that  the 
Line  Pau-Tardes  will  be  completely 
electrified  by  January  1,  1923;  that  the 
syst^em  will  be  extended  to  Montrejeau 
bv  March;  and  that  during  the  summer 
of  1923  the  Dax-Toulouse  Line  will  be 
electrified. 
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World  Popularity 
of  American  Machinery 

American  machinery  and  the  men 
who  make  it  hold  hifjh  rank  in  every 
part  of  the  world  says  the  National 
City  Bank  of  New  York.  We  have  sold 
to  the  outside  world  over  $4,000,000,000 
worth  of  machinery  in  the  last  decade 
against  fl,000,000,000  in  the  decade 
immediately  preceding,  and  $350,000,000 
in  the  ten  years  ending  with  1901,  and 
the  machinery  is  going  in  increasing 
quantities  to  every  country  and  colony 
of  the  world. 
The  list  of  articles  forming  this 

group  of  "machinery"  includes  quite 
properly  such  important  articles  as 
locomotives,  automobiles,  and  the  en- 

gines by  which  they  are  operated,  elec- 
trical machinery,  agricultural  machin- 

ery, sewing  machines,  typewriters,  cash 
registers,  adding  and  calculating  ma- 

chines, metal  working  machinery,  min- 
ing machinery,  textile  machinery, 

printing  presses,  and  the  thousand  and 
one  evidences  of  American  genius  which 
have  made  our  machinery  the  admira- 

tion of  the  mechanical  and  industrial 
world  in  every  part  of  the  globe,  and 
brought  into  the  United  States  over 
$5,000,000,000  from  every  part  of  the 
world  in  the  last  quarter  of  a  century 
in  payment  for  this  class  of  output  of 
our  shops  and  factories.  They  repre- 

sent the  highest  type  of  mechanical 
genius  in  the  United  States  which  leads 
the  world  in  this  particular,  and  their 
value  both  for  practical  service  and  as 
an  evidence  of  high  grade  workmanship 
in  American  factories  is  recognized  in 
every  part  of  the  world. 

Specific  Cases  of  Popularity 

An  evidence  of  the  wide  popularity 
of  this  product  of  the  American  factory 
is  illustrated  in  the  fact  that  the  loco- 

motives exported  from  the  United 
States  in  even  the  lean  trade  year  1921 
went  to  35  different  countries  of  the 
world  and  in  the  year  1920  to  45  coun- 

tries; cash  registers,  a  very  recent  fac- 
tor in  the  exports  of  machinery,  went 

in  1921  to  60  countries  and  colonies 
representing  every  grand  division  of 
the  globw.  while  adding  machines,  a 
still  more  recent  factor  in  the  export 
line,  went  to  approximately  50  coun- 

tries in  the  same  year.  Elevators  and 
elevator  machinery,  long  popular  in  the 
United  States,  but  more  i-ecently  a  re- 

quirement of  the  every  day  life  in  other 
parts  of  the  globe  went  to  28  countries 
in  1921;  gasoline  engines,  another  com- 

paratively recent  type  Of  machinery  to 
75  countries;  traction  engines,  a  still 
newer  factor  in  the  daily  life  of  the 
world,  to  over  50  countries;  laundry 
machinery  to  a  score  of  countries  and 
colonies;  metal  working  machinery,  of 
which  the  high  value  came  to  be  espe- 

cially recognized  during  the  war,  went 
to  approximately  40  countries;  oil  well 
machinery,  in  which  the  United  States 
quite  naturally  excels,  to  30  countries; 
air  compressing  machinery  to  a  score 
of  countries;  cream  separators  to  over 
30;  sewing  machines  and  typewriters 
to  over  50  countries,  while  agricultural 
machinery,  long  a  standby  in  the  world 
around  went  literally  to  every  part  of 
the  globe  as  did  also  the  more  recent 
requirement  for  transportation  pur- 

poses, the  passenger  and  now  the  com- 
mercial automobile  which  last  year  in- 

vaded over  75  countries  and  colonies 
scattered  the  world  over. 

The  growth  in  world  popularity  of 
the  American  machine  and  the  quality 

of  the  man  who  produces  it  is  largely 
the  result  of  the  closer  acquaintance 
which  the  world  made  with  it  during 
the  war,  as  is  evidenced  by  the  fact 
that  the  total  value  of  machinery  ex- 

ported in  the  last  decade  is  more  than 
four  times  as  much  as  in  the  ten  years 
preceding  and  twelve  times  as  much  as 
in  the  decade  ending  with  1901. 

Strong   Opposition   Against 
Tax-Exempt  Securities 

Amendment 

Such  opposition  was  developed  in  the 
House  of  Representatives  against  the 
proposed  constitutional  amendment 
aimed  at  tax-exempt  securities  that  the 
consideration  of  the  bill  has  been  put 
over  until  late  in  January.  Many  are 
of  the  opinion  that  no  further  effort 
will  be  made  to  call  it  up.  Even  if  it 
is  brought  t  a  vote  later  in  the  session, 
it  is  very  doubtful  if  the  proponents  of 
the  measure  can  muster  the  necessary 
two-thirds  majority  required  to  adopt 
a  constitutional  amendment. 
The  principal  arguments  advanced 

for  the  amendment  are  that  tax-free 
securities  shift  taxation  from  the  rich 
to  the  poor;  that  they  divert  capital 
from  productive  enterprise;  create  un- 

rest because  of  the  avenue  afforded  cer- 
tain citizens  to  escape  taxation,  and 

that  they  encourage  extravagance  in 
municipal  expenditures. 

It  was  contended  by  the  proponents 
of  the  amendment  that  no  less  than 

$1,000,000,000  of  tax-free  securities 
were  issued  in  1921  and  that  they  will 
be  issued  in  increasing  amounts  from 
this  time  forward.  It  was  contended 
that  as  much  as  $18,000,000,000  of 
these  securities  now  are  outstanding. 
It  was  contended  that  the  principal 
opposition  comes  from  those  who  object 
to  a  slight  increase  in  the  rates  on 
municipal  bond  issues.  Doubt  was  ex- 

pressed that  this  would  result,  due  to 
the  fact  that  savings  banks  and  trust 
funds  generally  must  be  invested  in 
that  type  of  paper.  Those  who  favor 
the  amendment,  however,  admit  that 
there  are  two  sides  to  the  question  and 
that   each    side    is    strongly    supported. 

Opponents  of  the  measure  contended 
that  the  national  government  should 
not  have  the  power  of  imposing  taxes 
upon  the  bond  issues  of  the  cities, 
towns  and  counties.  To  do  so,  they 

believe,  simply  would  transfer  the  bur- 
den to  the  people  who  issue  the  bonds 

and  who  in  the  course  of  time  must 
redeem  them.  It  was  contented  that 
it  would  paralyze  the  farm  loan  sys- 

tem and  the  great  program  of  in- 
ternal development,  including  high- 
ways, reclamation  projects  and  the 

building  of  schools.  Much  of  the  in- 
fluence behind  the  amendment,  it  was 

stated  on  the  floor  of  the  House,  comes 
from  those  who  already  own  large 
blocks  of  tax-exempt  bonds,  since  the 
ratification  of  the  amendment  would 
increase  enormously  the  market  value 
of  the  tax-exempt  securities  already 
issued. 

If  tax-exempt  securities  are  not  for- 
bidden, those  who  favor  that  action 

contend  that  the  only  alternative  is  to 
reduce  greatly  the  surtaxes  on  incomes. 
Treasury  figures  were  submitted  to 
show  that  a  man  with  a  large  income 
will  receive  more  from  a  five  and  three- 
quarters  tax-exempt  security  than  he 
will  from  an  investment  paying  24  per 
cent.  The  president  of  American 
Electric      Railway      Association      was 

quoted,  in  the  course  of  the  debate,  to 
the  effect  that  no  one  with  an  income  of 
more  than  $10,000  can  afford  to  buy  an 
eight  per  cent  taxable  security,  since 
he  will  net  more  from  a  five  per  cent 
tax-exempt  bond.  One  of  the  argu- 

ments used  most  effectively  for  the 
amendment,  however,  was  that  show- 

ing that  one  man  with  an  income  of 
$25,000  from  tax-free  securities  pays 
no  taxes,  whereas  a  man  doing  con- 

structive service  from  which  he  has  an 
income  of  $25,000  is  heavily  taxed. 
On  the  other  hr.nd  it  was  argued 

that  the  holders  of  tax-free  securities 
are  paying  taxes  ntvertheless.  They 
paid  it  at  the  source,  without  the  cost 
and  expense  of  collection  when  they 
made  their  contract  for  that  low  rate 
of  interest.  The  consuming  public 
pays  the  taxes,  it  was  said.  The  man 
who  takes  the  low  interest-bearing  se- 

curity and  allows  a  local  community  to 
have  the  benefit  of  that  low  interest 
rate  pays  an  equivalent  to  a  tax.  Then, 
too,  it  was  brought  out  that  every 
county  and  every  city  is  limited  in  the 
amount  of  bonds  that  they  may  issue. 
When  a  community  of  energetic  people 
is  willing  to  vote  to  put  a  mortgage  on 
their  homes  in  order  to  make  public 
improvements,  they  should  be  allowed 
to  do  so,  declared  the  opponents. 

Business  Items 
\ 

The  Byron-Jackson  Iron  Works,  Inc., 
of  San  Francisco  announces  a  change  in 
the  name  of  the  firm  to  the  Byron 
Jackson  Pump  Manufacturing  Co.,  Inc. 
The  change  is  effective  January  1,  1923. 

The  Curtis  Machine  Co.,  Worcester, 
Mass.,  has  been  formed  and  taken  over 
the  business  and  plant  of  the  estate  of 
Albert  B.  Curtis.  The  new  concern 

will  improve  and  continue  to  manufac- 
ture the  line  of  Curtis  oil  separators. 

George  M.  Duvall  is  general  manager. 
The  Kilbourne  &  Jacobs  Co.,  of 

Columbia,  Ohio,  manufacturer  of  mine 
cars,  wheelbarrows  and  similar  lines, 
has  been  reorganized  by  the  election  of 
Paul  T.  Norton,  formerly  with  the 
Case  Crane  and  Engineering  Co.,  of  Co- 

lumbus, as  president  to  succeed  J.  Rus- 
sel  Kilbourne.  Mr.  Norton  took  charge 
immediately  and  is  making  a  survey 
of  the  plant.  Mr.  Norton  will  also  be 
general  manager.  The  board  of  di- 

rectors is  about  the  same  as  last  year. 
The  Wayne  Tank  and  Pump  Co.  of 

Fort  Wayne,  Ind.,  celebrated  its  thir- 
tieth birthday  recently  b>  moving  the 

executive  offices  into  a  handsome  new 
office  building.  The  new  administra- 

tion building  is  separated  from  the  main 
plant  buildings  and  is  modern  in  every 
respect.  It  is  of  fire-proof  construc- 

tion, of  handsome  tapestry  brick,  and 
is  one  of  the  most  distinctive  industrial 
buildings   in   Indiana. 

The  Rhode  Island  Tool  Co.,  Provi- 
dence, R.  I.,  manufacturer  of  tools,  has 

increased  its  capital  stock  from 
$400,000  to   $450,000. 
The  Kelly  Springfield  Motor  Truck 

Co.,  Springfield,  Ohio,  has  been  placed 
in  the  hands  of  a  recfiver  upon  applica- 

tion of  the  Bankers  Trust  Co.,  New 
York.  The  petition  for  receivership 
carried  with  it  the  foreclosure  of  a 
mortgage  for  $1,500,000. 

Riley  &  Foster,  manufacturers' 
agents,  whose  headquarters  are  in  Bal- 

timore,   Md.   and    Richmond.   Va.,   have 
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been  appointed  Southern  representa- 
tives for  the  Dolman  Manufacturing- 

Co.,  Inc.,  Springfield,  Mass.,  manufac- turers of  the  Dolman  screw  driver. 

The  Superior  Piston  Co.  of  Elmira, 
Ont,  and  the  Lachine  Piston  Co.  of 
Lachine,  Quebec,  have  been  merged  and 
the  business  will  be  carried  on  at 
Elmira. 

The  Gibb  Instrument  Co.,  of  Bay 

City,  Mich.,  has  taken  over,  under  ex- 
clusive license,  the  manufacture  and 

sale  of  the  automatic  and  semi-auto- 
matic electric  arc  welding  machines  de- 

veloped, and  heretofore  manufactured 
by  the  Fred  Pabst  Co.,  of  Milwaukee, 
under  their  various  letters  patent,  and 
has  contracted  to  act  as  selling  agent 
for  the  Pabst  line  of  patented  covered 
electrodes.  The  Fred  Pabst  Co.  has 
spent  over  two  years  in  the  develop- 

ment of  this  line  of  equipment,  and  the 
field  of  application  is  said  to  be  very 
wide,  embracing  the  welding  of  tanks, 
range  boilers,  barrels  and  drums. 
The  Edwards  Railway  Motor  Co., 

Sanford,  N.  C,  has  disposed  of  its 
$200,000  stock  issue,  according  to  ofli- 
cials  of  the  company,  and  preparations 
are  going  forward  to  start  manufac- 

turing at  the  new  plant  early  in  the 
New  Year.  Orders  for  the  cars  have 
been  received  from  railroad  companies 
in  sufficient  quantity  to  keep  the  fac- 

tory in  operation  for  months. 

The  William  J.  Oliver  Manufactur- 
ing Co.  has  completed  its  re-financing 

and  the  factory  probably  will  resume 
operations  at  full  capacity  early  in  the 
New  Year,  according  to  an  announce- 

ment made  in  mid-December  by  George 
L.  Sexton,  head  of  the  Sexton-Oliver 
Co.,  of  Knoxville,  Tenn.  It  will  em- 

ploy about  1,000  men.  This  company 
is  a  large  manufacturer  of  iron  and 
steel  products,  and  has  been  closed  for 
some  time. 

Personals 

Blake  C.  Hooper,  formerly  with  the 
Minnesota  Supply  Co.,  Pioneer  Build- 

ing, St.  Paul,  Minn.,  has  been  ap- 
pointed special  railroad  agent  by  the 

Independent  Pneumatic  Tool  Co.,  for 
the  sale  of  Thor  tools  in  the  Northwest. 

William  Gilchrist,  superintendent 
of  the  Imperial  Oil  Co.,  refineries  at 
Sarnia,  Ont.,  is  retiring  Dec.  31,  after 
39  years  of  continuous  service.  He  will 
be  succeeded  by  Charles  B.  Leaver  who 
has  been  in  charge  of  the  company's 
plant  at  Montreal. 

W.  G.  Newton  has  been  appointed 
president  of  the  Marf  Machine  and  Die 
Casting  Co.  of  Brooklyn,  N.  Y. 

J.  Warren  Bate,  secretary-treasurer 
of  the  Canadian  branch  plant  of  the 
Andrews  Wire  Co.,  Watford,  Ontario, 
is  leaving  shortly  to  take  an  executive 
position  in  the  plant  at  Rockford,  Illi- 
nois. 

R.  A.  Griswold,  formerly  with  the 
Rivet  Lathe  and  Grinder  Co.,  has  been 
appointed  manager  of  the  Detroit  sales 
ofiice  of  the  Van  Norman  Machine  Tool 
Co.,   Springfield,   Mass. 

F.  Rodger  Imhoff,  formerly  sales 
manager  and  consulting  engineer  for 
the  Precision  &  Thread  Grinder  Mfg. 
Co.,  has  resigned  his  position  with  that 
company. 

The  Bureau  of  Foreign  and  Domestie 
Commerce,  Department  of  Commerce, 
Wasliington,  D.  C!.,  huH  imiiiiries  for  the 
HKencieH  of  machiner.v  and  machine  tools. 
Any  information  desired  regardiiiB  these 
olHiortunities  can  be  secured  from  the  aliove 
address  b.v  referring  to  the  number  follow- 

ing each  item. 
Machinery  for  manufacturing  articles 

from  henequen  (si-sal)  Rher — Mexico.  Ma- chines for  manufacturing  specialties  and 
for  winding  binder  twine  into  balls  are  most 
needed.  Catalogs  are  requested.  Reference 
No.  4760. 
Machine  l)elting  and  lubricating  oils — 

Sweden.  I'urchase  desired.  Quotations, 
c.i.f.  Goteborg.  Terms:  Payment  against 
documents.     Reference  Xo.  4762.. 

Lubricants,  oils  and  greases,  and  cotton 
waste — Cuba.  I'urchase  desired.  Refer- 

ence   No    4763. 

Leather  lielting,  1|  to  4  inches  in  width — 
Italy.  Purchase  and  agency  desired.  Quo- 

tations, c.i.f.  Italian  port.  Terms:  Cash 
against  documents.     Reference  No.   4765. 

Mineral-oil  products  and  rosin — Czecho- 
slovakia. Purchase  desired.  Quotations, 

c.i.f.  German  ports.     Reference  No.  4769. 
Pipes,  drawn  or  cast ;  fittings,  wrought 

and  cast;  and  iron  sheets, -black  or  galvan- 
ized ;  and  oleine — Denmark.  Agencies  de- sired.    Reference   No.    4771. 

Rails,  switches,  trolley  wire,  and  machin- 
ery for  electric-car  line  repair  shop — Spain. 

Purchase  desired.  Quotations,  c.i.f.  Span- 
ish port.  Terms :  Cash  against  delivery  of 

purchases.  Correspondence.  Spanish  or 
French.     Reference  No.  4821. 
Machinery  for  making  iron  and  brass 

beds  and  steel  springs,  machines  for  bend- 
ing pipe,  and  shears  for  cutting  angle  irons 

— Mexico.  Quotations,  f.o.b.  factory.  Ref- erence No.   4824. 
Electric  motors,  alternating  current,  for 

operating  sawing  and  planing  machinery  in 
a  sawmill  — •  Mexico.  Purchase  desired. 
Quotations,  f.o.b.  New  York  or  New  Or- 

leans. Terms:  Cash,  or  letter  of  credit. 
Reference    No.    4826. 

Machines  for  stamping  and  shaping  sheet 
nietal'for  enamel  ware,  also  sheet. steel  suit- 

able for  making  steel  forms  for  enamel  ware 
— China.  Quotations,  c.i.f.  Swatow  or 
Hongkong.  Terms :  Cash  or  letter  of  credit. 
Reference  No.  4835. 

Gas  and  water  pipe :  Black  pipe.  J  to  4 
inches  inside  diameter,  and  galvanized  p  pe. 
?6  to  IJ  inches  inside  diameter,  with  threads 
and  couplings — Italy.  Purchase  desired. 
Quotations,  c.i.f.  Italian  port.  Terms :  Ca.sh 
against  documents.  Correspondence.  Italian 
and  French.     Reference  No.  4776. 

"Two  or  tliree  machines  for  manufactur- 
ing double  paper  sacks,  having  square  or 

rectangular  bottom,  with  and  without  lat- 
eral folds,  from  two  kinds  of  paper,  in 

sheets  (cannot  use  paper  in  rolls) — Swit- 
zerland. Purchase  desired.  Quotations, 

c.i.f.  French  port.  Terms:  Cash.  Corre- 
spondence,  French.      Reference   No.   4789. 

Machinery  for  breweries,  mineral-water 
factories,  malting  huoses.  and  various  other 
purposes — Sweden.  Purchase  desired.  Quo- 

tations, c.i.f.  Goteborg.  Terms:  Payment 
against  documents.     Reference   No.   4801. 

Modern  machinery  for  refining  24  tons  of 
raw  sugar  each  24  hours,  including  cen- 

trifugals, filtering  presses,  and  cube-making machinery ;  machinery  for  roasting  and 
grinding  2J  tons  of  coffee  eacli  24  hours, 
using  existing  transmission ;  and  paper- 
bag  making  machinery  for  making  bags 
holding  7J  kilos,  1  kilo,  and  one-fourth  kilo, 
turning  out  2,000  bags  of  each  size  every 
24  hour.s — Brazil.  Purchase  desired.  Quo- 

tations, c.i.f.  Brazilian  port.  Terms:  Cash 
against  documents.     Reference  No.  4S02. 
Machinery  for  manufacturing  printing 

and  lithographing  inks — Spain.  Purchase 
desired.  Quotations,  c.i.f.  Santander.  Cor- 

respondence, Spanish.  Reference  No.  4808. 
Machinery  for  pressing  oil  from  coconuts 

— Panama.  Purchase  desired.  Quotations, 
f.o.b.  New  York.  Terms :  Cash.  Reference 
No.  4806. 
Band-saw  mill  machinery — Canada.  Pur- 

chase desired.  Quotations,  f.o.b.  Canadian 
destination.     Reference  No.  4807. 

Drilling  machines  (2)  for  use  in  connec- 
tion with  sulphur  mines — Sicily.  Purchase 

desired.  Quotations,  c.i.f.  Sicilian  port. 
Terms :  Cash  on  arrival  of  goods.  Refer- 

ence No.   4809. 

Veeder  Counters.  The  Veeder  Manu- 
facturing Co.,  Hartford,  Conn.  This  com- 

pany has  just  issued  a  new  general  catalog 
of  80  pages  in  which  are  described  in  detail 
and  with  numerous  illu.strations  its  com- 

plete line  of  cyclometers,  odometers,  count- ers, speed  counters,  tachmoeterB  and  fine die    castings.  , 

Grinding  .Mucliines.  The  Badger  Tool 
Co.,  Beloit.  Wis.  This  company  has  just 
issued  in  a  loo.se  leaf  binder  and  attractive 
set  of  bulletins  describing  its  various  grind- 

ing equipment.  Tlu-  bulletins  feature  en- 
tirely the  company's  lint-  of  grinders  of 

several  types  and  the  numerous  excellent 
illustrations  contained  in  tl»em  .show  tlie 
general  and  detailed  constructive  elements. 
There  is  al.so  contained  a  complete  list  of 
the  company's  offices  located  throughout  the 
United  States  and  in  various  foreign  coun- 
tries. 

Open  Side  Planers.  The  Cincinnati  Planer 
Co.,  Cincinnati.  Ohio.  This  company  has 
just  issued  a  new  bulletin  featuring  the  lat- 

est developments  in  its  construction  of  open 
side  planers.  The  bulletin  fully  describes 
the  machines  .showing  illustrations  both  as 
to  general  and  detailed  construction  and 
gives  the  complete  specifications  covering each  size. 

Flat  Turret  Lathes.  The  Acme  Machine 
Tool  Co..  Cincinnati.  Ohio.  A  new  bulletin 
featuring  the  No.  2  Universal  Cincinnati 
Acme  flat  turret  lathe  has  just  been  pub- 

lished by  this  company.  The  publication 
carries  numerous  illustrations  and  com- 

plete specifications  on  each  size  of  machine 
with  a  detailed  description  of  the  construc- 

tion details. 

Forthcomina  Meetings 

.\nverican  Engineering  Council.  Annual 
Meeting,  January  11  and  12,  at  the  head- 
(luarters  of  F.  A.  IS.  S.,  24  Jackson  Place. 
Washington,  D.  C.  L.  W.  Wallace, Secretary. 

National  .Vutomobile  Chamlwr  of  Com- 
merce. National  Automobile  Show,  January 

27  to  February  3.  1923.  Colistnm  and  First 
Regiment  Armory,  Chicago,   111. 

Society  of  Automotive  Engineers,  annual 
meeting,  Jan.  9  to  12.  1923.  Engineering 
Societies  Building.  29  West  39th  St.,  New- York  City.     C.   F.   Scott  is   chairman. 
American  Institute  ol  Electrical  Engi- 

neers, Mid-Winttr  Meeting.  Fel)ruary  14  to 

16.  Engineering  Societies  Bldg.,  New  Y'ork, F.   L.    Hutchinson,    Secretary. 
.American  Societ.v  for  Steel  Treating.  Win- 

ter Sectional  Meeting,  City  Club,  Chicago, 
111,  Feb.  15  and  16.  1923.  National  Secrt- 
tary,  W.  H.  Eisenman,  4600  Prospect  Ave., 
Cleveland.   Ohio. 

I'niversal  Patent  Exposition,  First  Annual 
Convention  and  exhibit  of  patents  and  in- 

ventions. Grand  Central  Palace,  New  York 
City,  February  17  to  22.  1923.  A.  B.  Cole, 
lin"  West  40th  St.,  New  York  City,  is 
chairman. 

.American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  Annual  Meeting,  Feb- 

ruary 19  to  21.  Engineering  Societies'  Bldg., 
New'  Y'ork.     F.   S.   Shartless,   Secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gib.son,  Cincinnati, 
Ohio.  -April  18  to  2n.  Secretary,  George  C. 
D,nt.   327    South   La   Salle   St..   Cliicago,    III. 

American  Foundrymen's  Association.  An- 
nual convention,  and  exhibition  at  Pul)lio 

Hall,  Cleveland,  Ohio.  .April  30  to  May  3, 
1923.  C.  B.  Hoyt,  140  South  Dearborn  St, 
Chicago,   is   secretary. 

American  Electro  Chemical  Society.  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  Citv.  May  3  to  5.  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111., 
is  secretary. 

National  Supply  and  Machiner.v  Dealers' .Association;  Southern  Supply  and  Alacliin- 
ery  Dealers'  .Association:  and  tlie  American 
Supply  and  Machiner.v  Manufacturers'  .As- sociation, triple  convention,  in  Cincinnati. 
Ohio.  May  17,  18.  19.  1923.  F.  D.  Mitchell. 
1819  Broadway,  Xew  York  City,  is  secretary. 

American  Societ.v  for  Testing  Materials. 
.\nnual  meetins:  at  .Atlantic  City.  June. 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,  is  secretary. 



January  4,  1923 Build  Bigger  Profits  with  Better  Equipment (iOc 

I  New  and  Enlarged  Shops 
Machine  I'ools  Wanted 

Fill.,  Fort  Pierce — C.  Wagenknecht — ma- 
chine shop  «iuii)men%  including  lathes, 

drills,  etc. 
111.,  Alton — S.  H.  Held,  63  Bway,  (car- 

penter)— lathe,   24   in.   x  10  ft.  bed   (used). 
MaHs.,  Hj-de  Park  (Boston  P.  O.) — B.  P. 

SturtC'vant  Co.,  (manufacturer  of  blowers, 
tans,  etc.) — gate  shear  equivalent  to  No.  3 
Hilles  &  Jones,  50  in.  Ijetween  housings : 
Xo.  16  Blanchard  high  power  vertical  sur- 

face grinder    (used). 
MuNK.,  Mertford  Hillside  (Medford  P.  O.) 

— General  Industries  Co.,  Box  1.  (machine 
shop) — power  imnch  press  (used). 

Mich..  Detroit — Cadillac  Mchy.  Co.,  I.,a- 
layette  and  Beaubien  Sts. — one  double  end 
drilling  machine  to  drive  4  in.  drill  in  solid 
steel,  length  of  work  56  in. ;  one  No.  23 
I'.rown  &  Sharpe  gear  cutter  grrinding  ma- chine. 

Jlich..  Detroit — Detroit  Pressed  Steel  Co., 
6660  Mt.  Elliott  St.— 1,600  ton  power  press. 

Mo.,  Kansas  City — R.  A.  Brink.  2818  East 
:ilst  St.,  (machine  .shop) — drill  pre.ss.  lathe 
and  hand  machinists'  tools. 

>f.  J.,  Newark — Katchen  Show  Iron  Wks.. 
48")  Lyons  Ave. — drill  press,  punch,  shear and  one  .'5  ton  overhead  crane  with  mono- 

rail and  trolley  system. 
X.  Y.,  North  TonawaiMla — Spillman  Eng. 

Co. — machine  shop  etiuipment. 
N.  C'.,  WilmlnKtoii — liingo  City  Machine 

.Shop — machine  shop  equipment,  to  replace 
that  which  was  destroyed  liy  fire. 

O.,  ColnmbUH — Banner  Die,  Tool  &  Stamp- 
ing Co..  525  North  Park  Ave.,  J.  E.  O'Brien, 

Mgr. — one  24  in.  turret  lathe;  one  pre.ss 
Mi)out  20  in.;  one  shearing  machine;  sev- 

eral breakers. 

O.,  Columbus — Columbus  Bed  Spring  Co,, 
4,16  Livingston  Ave.,  H.  Rrkis,  proprietor — 
one  punch  press. 

O.,  Columbus — Palmer-Donavin  Mfg.  Co., 
76  East  1st  Ave.,  (manufacturer  of  tinware 
and  metal  products),  G.  B.  Donavin,  Genl. 
Mgr. — one  stamping  press. 

O.,  Columbus — Reuppel  Bros..  755  East 
Livingstone  Ave..  .T.  W.  Keuppel.  partner — 
lathe,  press  and  other  automobile  repair 
equipment. 

Pa.,  Darby  —  Roberts  Filter  Mfg.  Co. 
(manufacturer  of  filters  and  machines  )- 
pipe  cutting  machine  up  to  3  in.,  two  2 
spindle  drill  presses,-  one  portable  air  com- 

pressor and  one  air  hammer  (used  pre- 
ferred). 

I*a.,  Kast  Pittsijurjfli — Westinghouse  Elec- 
tric &  Mfg.  Co. — list  of  machine  tools  to  be 

used  at  various  service  stations. 

I'll.,  Fleetwood — Down  Tool  Wks„  W.  R. 
Down,  owner — machinery  and  equipment  for tool  works. 

Pa.,  Phila. — Penn  .Screw  &  Machine  Wks., 
712  Cherry  St. — one  No.  6  Brown  &  Sharpe 
automatic  screw   machine    (used). 

Pa.,  Phila.  —  Woodelium  Mfg.  Co..  131 
Arch  -St..  (wood  products)  —  boring  ma- 

chines, drills,  planers,  etc..  for  new  factory. 
Pa..  Phoenixville— E.  A.  linger — automo- 

bile .service  and  repair  machinery,  tools  and 
equipment. 

Tex.,  McKiniiey — Texas  Cotton  Co. — ma- 
chine xhop  equipment. 

Vn.,  Richmond — Pelton  &  Barnes.  1643 
We.-it  Broad  St..  (automobile  repair  shop)  — 
ccnibination  milling,  boring  and  lathe  ma- chine. 

Va..  Richmond — Lloyd  &  Wiltshire.  1649 
West  Broad  St..  (automobile  repair  shop)  — 
lathe  and  drill  press. 

Va..  Richmond — Service  Auto  Repair  Co., 
806  West  Broad   St. — drill   press  and  lathe. 

Va..  RicIiT^ond — Universal  Service  Co., 
204  3  West  Broad  St..  (automobile  repair 
works) — lathe  (new  or  used)  and  drill press. 

Wis.,  Milwaukee — O.  F.  Jeske,  937  Cen- 
tral Ave.,  (sheet  metal  works) — scroll  cut- 

tmg  machine. 
Wis.,  Mnkwonaxo — Weinburg  Bros. — re- 

pair machinery  for  proposed  garage,  also 
gasoline  storage  tank  and  pump. 

Machinery  Wanted 

Ala.,  Bessemer — B.  J.  Jenkins — machinery 
for  the  manufacture  of  auto  piston  rings, 
etc. 

Ala.,  Florence  —  Alabama  Rock  Asphalt 
Co.,  c/o  C.  W.  Ashcroft — complete  machin 
ery  and  equipment  for  the  development  of 
a    700    acre    tract    of    asphalt    deposits    ai 
Margerum. 

Ala.,  Mobile — Benner  Lumber  Co. — equip- 
ment for  lumber  mill,  to  replace  that  which 

was  destroyed  by  fire. 
Ark.,  Blytheville — Courier — pony  printing 

press. 
.Vrk.,  KIdorado — North  Amer.  Oil  Co.- — 

machinery  and  equipment  for  refinery,  to 
replace  that  which  was  destroyed  by  fire. 

Ark.,  Fort  Sinitli — Ward  Furniture  Co.. 
200  North  1st  St. — woodworking  and  hard- 

wood polishing  machinery. 

Ark.,  Hot  Springs — Beasely  Lumber  Co., 
Winona  Ave. — machinery  and  equipment 
for  mill  work  plant,  to  replace  that  which 
was  destroyed   by  fire. 

Calif.,  Fresno — Sunshine  Bakery  Co.,  2020 
Fresno  St. — $20,000  worth  of  equipment  for 
liropo.sed    baking   plant. 

Calif.,  Sunnyvale — Rogers  Una  Drive  Mo- 
tor Co.,  (manufacturer  of  motor  trucks)  — 

machinery  and  equipment  for  plant  at Fresno. 

Del.,  Wilmington — J.  Bancroft  &  Sons  Co.. 
Rockford  St..  (manufacturer  of  woolens), 
J.  H.  Coady,  Purch.  Agt, — additional  looms, 
etc..  for  new  plant. 

Fla.,  Mount  Dora  —  Mount  Dora  Topic. 
W.  E.  McWhorter,  Business  Mgr.— news- 

paper equipment. 
Flu.,  Tampn — Tampa  Times,  D.  B.  Mc- 

Kay, Editor — newspaper  machinery  and 
equipment  for  new   plant. 

Fla..  West  Palm  Beach — J.  A.  Bogess— 
machinery  and  equipment  for  the  manufac- 

ture of  mop  wringers,  etc.,  for  plant  at  At- lanta,   Ga, 

Idalio,  Mountain  Home — Mountain  Home 
Republican — printing  equipment. 

III.,  Chicago — Chicago  Wire  Chair  Co.. 
619  North  La  Salle  St. — tinners'  and  sheet metal   tools. 

111.,  Rockford — F.  Pagel,  Rockton  Ave. — 
machinery  and  tools  for  the  manufacture  of 
a  |)atented  metal  drinking  fountain  for 
poultry. 

Ind.,  Fort  Wayne — Kunkle  Valve  Co.,  82,"i Barr  St. — machinery  and  equipment  for  ad- 
dition to  valve  factory, 

Ind.,  Oar.v — Tribune-Post — printing  and 
newspaper  machinery  and  equipment,  to  re- 

place that  which  was  destroyed  by  Are. 

Ind..  Hammond  —  W.  B.  Conkey,  (job 
printer) — monotype. 

Ind,,  Indianapolis  —  G.  Dillon,  150  Vir- 
ginia Ave. — machinery  and  equipment  for 

the  manufacture  of  wireless  equipment. 

Ind.,  Michigan  City — Triangle  Steel  Prod- 
ucts Co. — drop  forge  plant  equipment. 

la..  Center  Point — Independent — printing 
equipment. 

K.V.,  Ashland  —  Bd,  Educ.  —  vocational 
equipment  for  $100,000  school. 

Ky..  Louisville' — United  States  Foil  Co.. 
2034  Grand  St. — machinery  and  equipment 
for  $7"), 000  addition  to  tin  foil  manufac- turing plant. 

Mass..  Boston — Hunt  Spiller  Mfg.  Corp., 
383  Dorchester  Ave.,  (castings  and  iron 
works) — foundry  and  forging  machinery,  to 
enlarge  plant. 

Mass.,  Marlboro — Marlboro  Wire  Goods 
Co.,  High  St. — machinery  for  proposed  fac- tory. 

Mich.,  Detroit — Imperial  Ink  Compound 
Co..  138  West  High  St..  (printing  supplies) 
— equipment  for  small  printshop,  including 
paper  cutter, 

Mich.,  Detroit — F,  Stearns  &  Co.,  6533 
East  Jefferson  St.,  (manufacturing  phar- 

macists), C,  M,  McCIure,  Purch.  Agt. — Kel- 
ley  printing  press. 

„  '^'!,'  ̂ 'enoniinee — .\mer.  Rule  &  Block Co.,  1614  Ogden  Ave. — woodworking  ma- 
chinery, to  replace  that  which  was  de- stroyed by  fire. 

,..m""".-  '>«l»»h  — Patrick  Ouluth  Woolen Mills,  Inc.,  60fl  Garfield  Ave.,  Purch.  Dept. 
—one  Crompton  &  Knowles  heavy  type  loom (used), 

Minn.,  Oslo — R.  E.  Wilson  —  complete newspaper  equipment   (used  preferred). 
Miss.,  BelzonI — Barmer  Printing  Co, — printing  I'tiuipment. 
MlHs..  Brookharrn  —  Bd.  Educ. — voca- 

tional equipment   for  $150,000  school. 
Mo..     MartlnHvillc — L.     R.     Armentrout   complete  new.spaper  equipment,  including 

linotype,  paiier  cutter,  press,  belting,  han- gers, pulleys  and  motor. 
Mo.,  St,  I.ouiM— Andree  &  Son  Wall  Paper Co,,  1918-20  Franklin  St.— 22  to  36  in. paper  cutting  machine. 

„.*•?•.•  "♦•  Louis — Brown  Shoe  Co.,  1700 A\ashington  Ave,,  A.  McArkle,  Vice-Pres. — machinery  for  proposed  shoe  factorv  at Union  City,  Tenn. 

Mo„  St.  I.oHls — Diamond  Taxicab  Co.  704 North  Euclid  Ave.,  H.  Sonnen.schein.  Mgr.— 
''"".fi'J-^asoline  tank  and  pump  for  garage at  4460  Finney  Ave. 

Mo..  S*.  Louis- E.  Hilgert.  311  South  12th 
ri'.^'d-— ;?fiuipment  for  oil  filling  station  on Kings  Highway  and  Wabada  Ave. 

,r?J"-4  ■^*,-  .I-o"'*  —  Mebourne  Garage  Co.. 3508  Linden  Blvd.— 550  gal.  ga.soline  tank and  other  garage  equipment. 

Mo.,    St.   Louis — Puritan     Oil     Corp.,     28 
West    Ferry   St.,    D.    H.    Cohen,    Pres.    and 
■Vi^: — """  S^'-  easoline  tank  and  pumi)  for oil  filling  station,  etc.,  at  100  West  Ferry  St. 
SIo.,  St.  Louis — Stout  Sign  Co..  2533  Sul- 

livan Ave. — two  power  shears,  60  in.  cylin- der printing  press  and  other  equipment  for propo.sed  addition  to  embossed  metal  sign 

factory.  
° 

^  ̂'^  ,1K,-  ,?■■»«•'"«— Amer.  Box  &  Lumber Co.,  103  Main  St. — machinery  for  lumber 
plant,  to  replace  that  which  was  destroyed 
by  fire. 

N.  i.,  Irvington — R.  Saunders.  Supt.-^ 
equipment  for  vocational  school. 

N.  jr..  Trenton— Mercer  County  Freehold- 
ers. Court  House.  E.  E.  Margerum,  Dir. — crusher  for  county  workhouse  at  Glen Moore. 

N.  M.,  Bernalillo — White  Pine  Lnm'ier 
Co. — com|>lete  machinery  and  equipment 
for   proposed    lumber    mill. 

N.  Y.,  Brooklyn — Rubel  Coal  &  Ice  Corp., 
Glenmore  Ave.  and  Junius  St. — ice  making machinery  for  proposed  plant  on   ISth  .Vve. 

N.  Y..  BulTulo — Bd.  Supervisors  Erie 
(  ounty.  City  Hall.  E.  F.  Jaeckle.  ("Ik. — re- frigeration machinery  and  equipment  for plant  at  Alden. 

o.J"'  ̂ ■'  """''''" — Chemical  Charcoal  Co.. 246  Hertel  Ave. — machinery  and  equipment 
for  charcoal  manufacturing  plant,  to  re- 

place that  which  was  destroyed  by  fire. 

X.  Y.,  BufTalo— J.  Costello,  107  Northland 
Ave. — automobile  paint  shop   equipment. 

X.  Y.,  BulTalo — Flexlume  Sign  Co.,  74 
Kail  St..  R.  Wiley.  Pres. — machinerv  and 
equipment  for  1  story  sign  manufacturing 

plant. X.  Y.,  BulTalo — E.  K.  Harris  &  Co.  22 
Maurice  St. — equipment,  including  two  1,000 
gal.  gas  tanks  and  pumps  for  service  sta- 

tion on  Bailey  .\ve.  and  Seneca  St. 
X.  Y..  BufTalo — Huyler  Candy  Co..  350 

Main  St. — machinery  and  equipment  for 
proposed  large  candy  manufacturing  plant 
on  Delaware  Ave. 

X.  Y.,  BufTalo — International  Rv..  FTMi- 

cott  Sq. — car  shop  equipment,  to'replac- that   which   was  destroyed   by  fire. 

X.  Y.,  Flmirn — Jayne  Bros,  Co.,  c/o  W. 
S.  Jayne.  1359  Lake  Ave. — machinery  and 
equipment  for  the  manufacture  of  uphol- stered furniture. 

X.  y..  .lamestown — Acme  Worsted  Mills, 
Jones  and  (Jifford  Aves. — looms,  spinning 
and  drawing  machinery  for  proposed  addi- tion to  mill. 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — Tendency  higher  in  finished  steel  products,  fol- 
lowing advances  in  coke  and  iron  and  steel  scrap.  Plates, 

shapes  and  bars  firm  at  $2  per  100  lb.,  Pittsburgh,  with  few 
attempts  at  price  shading.  Heavy  bookings  of  orders  for 
ship  and  tank  plates  and  car  materials.  Wire  products  up 

$1@$2  per  ton  at  mill.  Avei-age  advance  of  Jc.  per  lb.  on 
fabricated  brass  and  copper  products  in  New  York  and 
Cleveland  warehouses.  Copper  market  firm  with  heavy 

demand;  prices  tending  upward.  Old  copper,  lead  and  brass 
up  lc.@|c.  per  lb.  in  Chicago.  White  and  red  lead,  dry  and 
in  oil,  Jc.  per  lb.  higher  in  New  York.  Linseed  oil  easier, 

generally;  advance  of  3c.  per  gal.,  however,  reported  in 
Chicago.     Lard  oil  market  steadier. 

Declines^Tin  quiet;  prices  tending  downward.  Chinese 

antimony  "down  Jc.  per  lb.  in  Chicago;  cheaper  in  New 
York.  Dealers  purchasing  prices  of  zinc  scrap  declined  ic 

per  lb.  in  Chicago. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations    compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    ?27. 55 
Northern  Basic    28.27 
Southern  Ohio  No.  2    29. 27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33 .  44 

BIRMINGHAM 
No.  2  Foundry    23.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2.2?@2.75)    28.76 
Virginia  No.  2    33.17 
Basic    27.50 
Grey  Forge    28. 14 

CHICAGO 

No.  2  Foundry  local      28.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    28.51 

PITTSBURGH,  including  freight  charge  from  Valley 

No.  2  Foundry.    25.00 
Basic    24.25 
Bessemer    27. 50 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  X  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Cleveland     5i@j6 
Cincinnati   4.5@6 
New  York         5.5 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Blue  Annealed 
No.  10   
No.  12   
No.  14   
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28   

Pittsburgh, 
Large 

Mill  Lots 
2  50 
2.60 
2.70 
2.90 

3.20 
3.25 
3.30 
3.35 

New  York   Cleveland 
4.19 
4.24 
4.29 
4.39 

4.30 
4.35 

4.40 
4.50 

3.70 
3.75 
3.80 
3.90 

4.20 
4.2S 
4.30 
4.40 

Chicago 

4.00 
4.05 

4.10 4.20 

4.70 
4.70 
4.75 

4.85 

Galvanized 
Nos.   10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   

No.  28   

Pittsburgh 

3.35 

3.45 
3.75 3.90 
4.05 
4.35 

New  York 4.50 

4.60 

4.90 

5.05 5.20 
5 .  50 

Cleveland 4.40 

4.50 
4.80 4.95 

5.10 
5.40 

Chicago 

4.85 

4.95 

s'.ib 

5.55 

5.90 
WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 

carload  lots  on  the  latest  Pittsburgh  basing  card: 
Steel  BUTT  WELD  Iron 

Inches  Black    Galv.  Inches  Black      Galv. 
lto3       66  54i  2  to  U       34  19 

LAP  WELD 
2       59  47i  2       29  15 
2^  to  6       63  5li  2i-to4       32J         19 
7  to  8       60  47J  4ito6       32J         19 
9  to  12       59  46|  7  to  12       30  17 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  U       64  S3i  ftoU       34  20 
2  to  3       65  54^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 2   

2^0  4.. 
4i  to  6.  . 7  to  8... 

      57 
      61 
      60 
      56 
      50 
ble  fittings, 
atnetlist.    C 

461 

50i 49i 
43i 

m 
Classes astiron. B 

st 

2   

2i  to  4. ih  to  6. 
7  to  8.. 

,   , 

30 
33 
32 
25 
20 

m  New off. 

17 
21 
20 

13 

9  to  12.. 
Mallea 

stock  sell 

9  to  12   

and  C,  Banded,  fro 
andard  sizes,  20-5% 

8 

York 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  57%   44%    55^%    43^%   62^%   48^% 
2Jto6in.  steel  lap  welded.  54%    417o    53i%    iOiVo    S9\%   45i% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 

stock  sell  at  list  less  6'^c-    Gast  iron,  standard  sizes,  32%  off. 

MISCELLANEOUS— Wareh 
100-lb.  lots: 

Open  lieaitli  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base) .... 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.60  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

53 

ouse  prices n  cents  per  pound 

New  York Clevelan 
d  Chicago 4.50 

6.00 4.50 6.00 6.00 6.00 

6.03 8,00 
6.10 4.39 3.71 3.90 6.75 

8.25 
7.25 

5.50 
5.16 5.50 

3.90 3.75 
3.70 4.40 

4.25 
4.20 

3.14 3.01 

3.02i 

3.04 
2.91 

2.92^ 

3.04 
2.91 

2.92J 

3.84 3.61 3.55 

3.14 
3.01 

3.02i 

3.04 2.91 

2. 92  J 

5S@uO% 

40% 50% 

8.00... ..12@13 6.50 

11@12 6.25... 
..lOg.U 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York       15  .375 
Tin,  5-ton  lots.  New  York.      39.00 
Lead  (up  to  carlots),  St.  Louis          7.05;        New  York.  7  bl\ 
Zinc  (up  to  carlots),  St.  Louis          7.05;         New  York.  7.50 

Aluminum,  98  to  99%  ingots,  MS  New  York 
 Cleveland  Chicago tonlots.....     25.20  23.00         23.00 

Antimony  (Chinese),  ton  spot        7.25  8.37j         7.25 
Copper  sheets,  base      23.50    22.50@22. 75  23.00 
Copper  wire  (carlots)      16.62j         18.75  16.25 
Copper  bars  (ton  lots)     20.50  22.75         19.50 
Copper  tubing  (100-lb.  lots)    25.25  25.75         23.00 
Brass  sheets  (100-lb.  lots)      19. CO  21.25         18.75 
Brass  tubing  (100-lb.  lots)   23.50  24.25         20.50 
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S/iop  Materials  and  Supplies         I 
METALS — Continued 

Brass  rods  (1,000-lb.  lots)    17.0(1 
Brass  wire  (carlots)    19.  50 
Zinc  sheets  (casks)    .10.2.1 
Solder  (i-  and  I),  (caseiots)    27.50 
Babbitt  metal   (83%  tin)    42.00 
Babbitt  metal   (35%  tin)    25.00 
Nickel  (ingot  and  shot),  Bavonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  39,00 

New  York  Cleveland  Chicago 
19.50 
20.75 
10.25 

24.75 48.50 
17.50 

15.75 

20.00 

36,00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots        45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods.  Grades  "A"'  and  "C"  (base)       50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  [•: 
Shot   32.00     Hot  rolled  machined  rods  (base),..     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)        50,00 
Sheet  bars,,      40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible    12.50  12.50 
Copper,  heavy,  and  wire    12.25  11.75 
Copper,  light,  and  bottoms    10.50  10.00 
Lead,  heavy    5.7S  5.50 
Lead,  tea    5. 25  4.50 
Brass,  heavy,  yellow    7.00  .... 
Brass,  heavy,  red    9,50  9.50 
Brass,light    6,00  5. .50 
No.  1  yellow  brass  turnings    7,00  6.50 
Zinc    4  SO  4.00 

12. 
11 

U. 6 
4, 

25 
75 

00 
00 

75 

9.50 
6  50 7.50 

4.25 

TIN  PLATES — American  Charcoal  Plates— Bright— Cents  per  lb. 

"AAA 
IC. 
IX, 

"A"  Grade: 
IC, 
IX, 

Grade: 
20x28, 
20x28, 

New 
York 

112  sheets       20.00 
112  sheets        23.00 

20x28.    112  sheets       17.00 
20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.00 
IC,  112sheets        12,30 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20          7.00 
IC,  14x20         7.25 

Cleve- 

land 

18.25 
21.00 

16.00 
18.75 

11.50 
11.90 

6.00 
6.25 

Chicago 

ia.50 
20.90 

17.00 
19.60 

14.50 
14,80 

7.25 
7.40 

MISCELLANEOUS 

Cotton  waste,  white,  per  lb.. 
Cotton  waste,  mixed,  per  b. 
Wiping  cloths,  131xl3i,perlb. 
Wiping  cloths, 13^x201, per  lb. 
Sal  soda,  100  lb.  lots   
Roll  sulphur,  per  1001b   
Linseed  oil,  per  gal.,  5  bbl.  lots. 
White  lead,  dry  or  in  oil     1001b.  ke„-. 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  i  n  oil      100  lb.  kegs. 
Fire  clay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville. 
Coke,  prompt  foundry,  Connellsville 

New  York 

J!0.09(S50.11.^ 
.065®.  10 

.16 

.20 2.80 

2.90 
.93 

Cleve- 
land      Chicago 

30.12         ?0.11i 
.09  .08 

32.00  per  M        ,10 
48.00  per  M       .13 

2.40  2. 65 
3.25  3.50 
1.01  .98 

New  York,  13.50 
NewYork,  13   50 
New  York,  15.00 .65 

per  net  ton     38.50@9.00 
per  net  ton       8,50@9.00 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Littt 

New        Oeve- York  land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in       40%  50-10-5% 

50% 

?3  50  net 

50% 
50% 

3.50  net  *4.00oflf 

3.90  net          

     65-5% 

60-5% 
70-10% 

45% 

80% 

70% 

40-10% 

liand  11x3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts        25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .     40% 
Square  and  hex.  head  cap  screws     .   .      70% 

Carriage  bolts,  up  to  1  in.  x  30  in..  30% 

Bolt  ends,  with  hot  pressed  nuts      40%                ^^^o 
Tap  bolts,  hex.  head,  list  plu»      20%           

Semi-finished  nuts  |  and  larger       60%  70% 
Case-hardened  nuts    50%          
Washers,caatiron, |in  ,  per  1001b.  \,iut) 

Washers.cast  iron,  fin. per  1001b.  (net) 

Washers,  round  plate,  per  100  lb.  OfFlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  OfFlist 

Nuts,  cold  punched,  sq.,  per  100  lb. OfFlist 

Nuts,cold  punched, hex.,pcr  1001b. OfFlist 
Rivets: 

Rivets,  ]%  in.  dia.  and  smaller      ... 
Rivets,  tinned   

Button  heads  :|-in.,  j-in.,  1x2  in.  to  5 
in.,  per  1001b   (net) 

Cone  heads,  ditto   (net) 

IJ   to    IJ-in.    long,    all    diameters, 
EXTRA  per  100  lb         0.25 

I  in.  diameter     EXTRA 
\  in.  diameter     EXTRA 

1  in.  long,  and  shorter     EXTRA 
Longer  than  5  in     EXTRA 
Less  than  200  lb     EXTRA 

Countersunk  heads     EXTRA       0.35        $3.70  base 

Copper  rivets    55-5%         50%  50% 
Copper  burs    35%  50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30. .'^O       ?0.50       ?0,67J 
Machine    lubricant,     medium-bodied 

(50  gal.  bbl.),  per  gal           0.33         035         0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (|   doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 
Heavy  grade   20-5-2i% 

Rubber  and  duck: 
First  grade   
Second  grade   

Abrasiv?  materi  als — In  sheets 9x1 1  in., 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper   
Emery   paper   
Emery  cloth          27.84 
Flint  cloth, regularweight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll. 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper   
Cloth      . 

36.00 
33.50 

33.50 
4.50 

4.00 
3.50 

3.00 

5.00 
3.50  net 

1.00 
3.00 4.00 1.00 

3.00 

4.00 

1.00 3.00 4.00 

1.00 
3.00 

4.00 

45% 

60% 
60% 

50% 60% 

4jc.  net 

35.00  33.90 
33.75 

5.10 

4.00 

3.85 0.25 
..       0.15 0,15 0.15 

0.50 
..       0.50 

0.50 .       0.50 
0.25 0.25 
0.50 .       0.50 

60% 
65% 

35.84 

8.80 

4.50 

1.32 
3.02 

40i%      50% 
jO-5%  40-5% 

50-10%  40-10% 
60-5%  60-5% 

35.84 

11.00 

31.12 
36.48 

8.80 
29.48 

4.28         4.95 

1.24 
2  67 

1.40 

3.20 
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N.  Y..  Marlon— Wayne  Food  Products  Co. 
— machinery  and  equipment  for  food  prod- 

ucts plant,  to  replace  that  which  was  de- stroyed by  fire. 

N.  Y..  Oiie'lda  —  Van  Wheel  Co.,  R.  T. 
Weirton,  Genl.  Mgr. — machinery  and  equip- ment for  2  story  wheel  factory. 

N.  Y.,  Bochester — Northwestern  Fdrys.. 
167  Villa  St. — equipment  for  foundry,  to 
replace  that  which  was  destroyed  by  fire. 

N.  C.  Statesville — H.  A.  Yount — machin- 
ery for  the  manufacture  of  leather  and  fiber 

suitcases,  handbags,  etc. 

0„  Cleveland— Atlas  Fdry.  Co.,  Shaw  Ave. 
alone  tracks  of  Cleveland.  Cincinnati.  Chi- 

cago &  St.  Louis  Ry..  J.  H.  Bruce,  Pres.— 3  ton  crane  for  new  foundry. 

C,  Columbus — Columbus  Paint  Mfg.  Co., 
272  Kimball  PI.,  (manufacturer  of  paints 
and  oils),  W.  B.  Peters.  Mgr, — 4  paint  mills 
with  motor. 

O..  ColnmbUB — Hupp  Products  Co.,  777 
Kiver  St.,  (linoleum),  P.  Bush,  Mgr. — rub- 

ber working  equipment,  including  mills,  re- 
fining machine  and  crackers. 

O.,  Oaklev  (Cincinnati  P.  O.) — William- 
son Heater  Co.,  335  West  5th  St. — machin- 
ery and  equipment  for  heater  factory,  to 

replace  that  which  was  destroyed  by  fire. 

O.,  Sebring — O.  H.  Sebring— machinery 
for  the  manufacture  of  electrical  supplies. 

C,  Shelby — Ohio  Seamless  Tube  Co. — ma- 
chinery and  equipment  for  $200,000  addi- 

tion to  cold  drawn  steel  plant. 

O.,  Warren — Amer.  Tank  Car  Corp. — one 15  ton  crane. 

C,  Warren — Walnut  Crest  Lumber  Co. — 
sawmill  equipment,  including  cdgers  and 
trimmers  equipment,  for  mill  at  Long  Lake 
Sta.  (Palestine  P.  O.),  Tex.,  (used  pre- ferred). 

C,  Voungstown  —  Baldwin's  Flour  Mill. 
Oak  Hill  Ave.,  B.  M.  Baldwin.  Mgr. — ^ma- 

chinery and  equipment,  to  replace  that 
which  was  destroyed  by  fire. 

C,  Zanesvllle — Mark  Mfg.  Co.,  Putnam 
Ave. — equipment  for  conduit  plant,  to  re- 

place that  which  was  destroyed   by  fire. 
Okla.,  Okmulgee — Producers  Gasoline 

Co.,  W.  Pine,  Pres. — machinery  and  equip- 
ment for  the  manufacture  of  g,asoline. 

Ore.,  Portland  —  Nicolai  Door  Co..  Co- 
lumbus Blvd.,  H.  T.  Nicolai,  Pres. — planing 

mill  and  sash  and  door  machinery. 

Ore.,  Salem— The  State  Bd.  of  Control' — 
woodworking  machinery,  broom  machines 
and  looms  for  proposed  State  Institute  for 
the  Blind  on  82nd  St.,  Portland,  Ore. 

Pa..  Allentown — S.  Mellner,  233  Xortlr 
8th  St. — machinery  .ind  equipment  for 
proposed  coal  loading  and  handling  station. 

Pa.,  Allentown — Swift  &  Co. — machinery 
and  equipment  for  proposed  meat  packini; 
and  cold  storage  plant. 

Pa.,  Annville  —  Bd.  Educ.  —  vocational 
equipment   for    $100,000    school. 

Pa.,  Apollo — C.  L.  Pollock — 7  cranes  for new  sheet  steel  mill. 

Pa.,  Carnegie — Englert  Bros.  Co. — forge 
shop  equipment. 

Pa.,  Uublin — Dublin  Feed  Mill — machin- 
ery and  equipment,  to  replace  that  which 

was  destroyed  by  fire.    
Pa.,  Krie — Jones  Print  Shop,  142  West 

17th  St. — printshop  machinery  and  equip- 
ment, to  replace  that  which  was  destroyed 

by  fire. 
Pa..  Florence — Elk  Run  Mining  Co. — addi- 

tional coal  mining  machinery  and  equip- ment. 

Pa.,  Ijancaster. — Bd.  Educ. — vocational 
equipment   for   $400,000   school. 
Pa.,  lancaBter  —  Keystone  Oil  &  Oas 

Corp. — pump  house  equipment  and  machin- 
ery  for  proposed  station   at  Williamsport, 

Pa.,  Mill  City  —  Falls-Overfield  Twp. 
School  District.  R.  H.  Stark.  Secy, — com- 

plete equipment  for  vocational  school. 

Pa,,  Phlla. — Parkway  Baking  Co.,  1226 
Ridge  Ave. — electric  ovens,  dough  mixers, 
conveyors,  etc,  for  new  bakery. 

Pa..  Phila.— Pennsylvania  R.R.  Co.,  17th 
and  Filbert  Sts„  M.  Smith,  Purch.  Agt. — a 
number  of  jib  cranes  and  one  10  ton  electric 
crane. 

Pa.,  Phlla.  —  Quaker  City  Japanning  & 
Enameling  Co.,  10th  and  Buttonwood  Sts. — 
vats,  condensers,  etc..  for  enameling  works. 

Pa.,  Pittsburgh— G.  H.  Soffel  Co..  127  4th 
Ave.,   (plumbing) — Curtis  air  compres.sor. 

Pa.,  Roaring  Branch  —  Carpenter  Shop, 
Box  22 — one  handsaw  with  frame. 

Pa..  Turnpike — B.  C.  Gugler — machinery 
and  equipment  for  plant  for  the  manufac- ture of  wire  cloth  and  products. 

Pa.,  Union  City — Shrove  Chair  Co.. — dust 
conveyor   and   sanding  machinery. 

S.  D.,  Bowdle — W.  Z.  Todd — newspaper 
equipment,  including/  press,  paper  cutter, 
belting,  hangers,  etc. 

S.  D.,  Claremont — A.  G.  Cox — complete 
job  printing  and  newspaper  equipment 
(used  preferred). 

Tenn.,  Trezevant — C.  R.  Williamson — 
machinery  for  the  manufacture  of  farm  im- 
plements. 

Tex.,  Amarillo — Daily  News — 16  page 
tubular  newspaper  pre.s.s,  belting,  hangers, 
pulleys,  stereotype  cutting  machine,  steam 
table  and  casting  box. 

Tex.,  Cooledge  —  J.  J,  Glover,  (cabinet 
maker) — band  saw,  planer,  rip  saw  and 
jointer  for   power   woodworking   equipment. 

Tex..  Dallas — J.  Martin,  2814  Shelby  St., 
(oil  producer) — Star  oil  driller. 

Tex.,  San  Saba— N.  L,  Schnabel — power 
bakery  equipment   (used  preferred). 

Va..  Rirhmond — Bair  Bros..  904  We.st 
Broad   St. — bench   tools,   vise  and  wrenches. 

Va.,  WilliamsburK — E.  M.  Hansom — com- 
plete machinery,  including  belting,  etc..  for 

soy  bean  and  extracting  plant. 
W.  Va.,  Grafton  —  United  States  Auto 

Twin  Hooks  &  Chain  Co.,  Inc.,  Box  465 — 
non-.skid  automobile  chain  machinery  and 
dies. 

W.  Va.,  Wayne — Bd.  Educ. — vocational 
equipment    for    $100,000    school. 
W.  Va.,  WellBburg — Hammond  Bag  & 

Paper  Co.,  Box  4  67 — cast  iron  beating  ma- 
chinery, hangers,  belting,  pulley.s,  shafting, 

rotary  steamers  and  cookers. 

Wis.,  Balsam  I.ake  —  C.  W.  Nystrom, 
(quarry) — rock  crushing  machinery. 

Wis..  Belolt  . —  S.  Maninoff.  East  Grand 
Ave,,  Dearborn  Rd. — oil  storage  tanks  and 
pumps. 

Wis.,  Heloit  —  F.  L.  Penney,  2nd  and 
Island   Sts.,    (iron    worker) — crane. 

Wis.,  Cazenovia — R.  Robertson — cream- 
ery machinery,  including  churns,  separa- 
tors, testers,  scales,  belting,  shafting,  hang- ers and  pulleys. 

Wis..  Darien — Bd.  Educ.  H.  J.  Heyer, 
Clk. — manual  training  equipment  for  new 
addition  to  high  school. 

Wis..  Green  Bay — Green  Bay  Newspaper 
Co.,  315  Cherry  St. — presses,  paper  cutters, 
etc.,  for  proposed  printing  plant. 

Wis..  Jefferson  —  Jefferson  County  Bd,. 
c/o  County  Clk. — refrigerating  machinery 
for   county  farm. 

Wis.,  Jefferson — W.  Voight — ^)wwer  re- 
frigeration machinery,  several  ton  capacity. 

Wis.,  Milwaukee — F.  C,  Bogk,  1206  Ry. 
Exch.  BIdg,,  (paints) — pigment  crushing machinery. 

Wis.,  Milwaukee — F.  Fischer,  40S  Austin 
St.,  (carpentry  and  woodwork) — woodwork- 

ing machinery. 
Wis.,  Milwaukee — J,  L,  Hahn,  2904  North 

Ave.,  (heating  and  plumbing) — ^power  pipe cutting  machine.    . 

Wis,,  Milwaukee — Salvo  Sales  Co..  413 
6th  St. — machinery  and  equipment  for  the 
manufacture  of  specialties. 

Wis.,  Shebo.vgan — E.  A.  Juul.  Engr,~and Archt.,  Imig  Bldg. — blue  printing  machin- 
ery and  equipment. 

Wis..  Sturgeon  Mn.v — Door  County  Fruit 
Growers  Union,  1'^  L.  Johnson.  Mgr. — ad- 

ditional canning  and   power  machinery. 

Wis..  Superior — Superior  Creamery  Co.. 
1113  Ogden  Ave.,  J.  W.  Patterson,  Purch. 
Agt, — additional  power  driven  creamery 
equipment,   including  belting. 

Ont..  Alliston — J.  Carr — equipment  for 
planing  mill. 

Ont.,  Brantford — Glen  Motors,  Ltd.,  J.  H. 
Minshall,  interested — equipment  for  plant 
for  the  manufacture  of  air  cooled  motors. 

Ont.,  Collingwood — Postal  Lock  Nut  Bolt 
Co..  F.  A.  Rassett,  Mgr. — additional  machin- 

ery and  equipment  for  factory. 
Que..  Montreal — W.  I.  Bishop.  Ltd..  10 

Cathcart  St..  (contractors) — one  traveling 
crane  for  dam  contract  in  Chicoutimi  Dis- trict. 

One.,  Montreal  —  Dominion  Tetxile  Co., 
Victoria  Sq. — machinery,  etc.,  for  plant  it Sherbrooke, 

Sash.,  OoII  l.ake — Revelstoke  Saw  Mill 
Co.,  Ltd. — additional  equipment  for  saw- mill. 

■lllllllltltllllUlllll 
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Metal  Working  Shops 

Calif.,  Pittsburg  —  The  Columbia  Steel 
Co.,  10th  and  Johnson  Sts.,  Portland,  Ore., 
and  the  Utah  Coal  &  Coke  Co.,  Portland, 
Ore.,  plan  to  build  a  steel  plant,  here.  \r.;hi- tect  not  announced. 

Calif.,  San  Francisco  —  A.  S.  Bugbee. 
Archt.,  26  Montgomery  St..  is  receiving  bids 
for  the  construction  of  a  2  story,  130  x  150 
ft.  garage  on  Stevenson  St.  between  Ecker 
and  Jessie  Sts.  for  the  Stevenson  Garage, 
Inc.,  c/o  Archt.  Cost  will  exceed  $40,000. 
Noted  Dec.   21. 

Calif.,  San  Franeiseo — L.  R.  Lurie,  Mills 
Bidg.,  is  having  plans  prepared  for  the 
construction  of  a  2  .story,  120  x  192  ft 
garage  on  Fell  and  Gough  Sts.  Estimated 
cost  $100,000.  O'Brien  Bros..  Inc.,  241/ 
Montgomery  St.,  Archts.  Pacific  Telephon. 
&  Telegraph  Co.,  333  Grant  Ave.,  lessee. 

Calif.,  San  Francisco — L.  R.  Lurie,  Mills 
Bldg.,  awarded  the  contract  for  the  con- 

struction of  a  2  story,  62  x  137  ft,  garage 
on  Sacramento  St.  near  Polk  St.  Noted Nov.    30. 

Calif.,  San  Francisco — The  Star  Garage, 
c/o  T.  McDougall,  150  Turk  St.,  is  receiv- 

ing bids  for  the  construction  of  a  2  story 
addition  to  its  garage.  Estimated  cost 
$60,000.  J.  L.  Stewart,  Claus  .Spreckels 
Bldg.,  Archt.    Noted  Nov.  30. 

Calif.,  Stockton — Sattui  Bros.  Motor  Co.. 
215  North  Sutter  St.,  plans  to  build  a  2 
story  garage  on  South  Hunter  and  Market 
.Sts.     Estimated  cost   $40,000. 

Conn.,  Bristol — H.  H.  Judd,  West  and 
Laurel  Sts.,  will  build  a  1  story,  80  x  100 
ft.  garage.     E.stimated  cost  $40,000. 

Conn.,  Waterbtiry — The  Connecticut  Cast- 
ings Co..  Watertown  Ave,,  plans  to  build  a 

1  .story  castings  shop.  Architect  not  an- nounced, 

111..  ChlcaKo — Nelson  Bros.,  c/o  O,  Van 
Gunten,  Archt..  26  East  Huron  St.,  is  re- 

ceiving bids  for  the  construction  of  a  3 
story,  50  x  125  ft.  automobile  sales  l>uild- 
ing  and  repair  shop  at  6310-14  Bway.  E.sti- 

mated   cost    $1110,000, 
III..  Mount  Vernon — The  Mount  Vernon 

Car  Mfg.  Co,  is  having  plans  prepared  for 
the  construction  of  1  stor.v,  150  x  500  ft. 
car  shops.  Estimated  cost  $50,000.  Pri- 

vate plans. 
Ind.,  Eabt  Chicago — The  Bates  Expanded 

Steel  Tru.ss  Co..  Forsythe  St.,  is  having 
plans  prepared  for  the  construction  of  a  1 
.story  80  X  120  ft.  fir.st  unit  of  fabricating 
plant.  Estimated  cost  $100,000.  Private 
p'ans. 

Ind.  Indianapolis — The  Capitol  &  St.  Clair 
Realty  Co.  Indiana  Tru.st  Bldg.  is  receivint; 
b'ds  for  the  construction  of  a  1  story  112 
X  122  ft.  automobile  service  station  in\ 
North  Capitol  Ave.  Estimated  cost  $27.- 
000,  D.  A.  Bohlen  &  .Son,  Jlajefstic  Bldg.. 
Archts.      Noted    Dec.    28. 

Ind..  Indianapolis  —  The  Meridian  & 
Thirteen  St.  Realty  Co..  c/o  Kopf  &  Wool- 
ling,  Archts.,  Pythian  Bldg..  awarded  the 
contract  for  the  construction  of  a  3  story, 
100  X  200  ft.  garage  and  .service  station  on 
North  Meridian  St.  Estimated  cost  $250,000 

Ind.,  Lebanon — Cline  &  Hicks  will  build 
a  1  story,  40  x  40  ft.  and  60  x  100  ft.  ma- 

chine and  service  shop.  Estimated  cost 
$40,000.      Noted    Oct.    26. 

Ind..  Marion  —  The  Marion  Machine  & 
Fdry.  Co.  is  Iiaving  plans  prepared  for  the 
construction  of  a  2  story.  45  x  1(!0  ft.  addi- 

tion to  foundrv  and  machine  shop.  Esti- 
mated cost   $100,000.     H.  Elder,  .\rcht. 

Ind..  Michigan  City — The  Triangle  Steel 
Products  Co,  is  having  plans  prepared  for 
the  construction  of  a  1  storv,  30  x  60  ft. 
steel  plant.  Estimated  cost  $25,000.  Pri- vate plans. 

Ind..  South  Bend — The  Studebaker  Con-. 
plan.s  to  build  a  4  story,  120  x  700  ft.  ad- 

dition to  its  factory.  Estimated  co.st  $450,- 
000.     Architect  not   selected, 

la..  Cedar  Rapids — The  Siec  Co,,  5th  and 
Iowa  Sts.,  Davenport,  is  having  plans  pre- 

pared for  the  construction  of  a  2  story,  60 
X  140  ft.  pump  manufacturing  plant  on 
'nd  Ave.,  between  6th  and  7tb  Sts,.  here. 
Estimated  cost  $70,000.  R.  Vorkoper,  Local 
Mgr.     ,\rchitect  not  announced. 

Me..  Houlton — The  Bangor  &  Aroostock 
R.R.,  Graham  Bldg.,  Bangor,  plans  to  re- 

build its  1  story  railroad  shop,  at  freight 
yards,  here,  which  was  recently  destroyed 
by  fire.  Estimated  cost  $60,000.  Private 

plans. Mass..  Marll>oro — The  Marlboro  Wire 
Goods  Co.,  High  St..  is  having  plans  pre- 

pared for  the  construction  of  a  1  story.  80  x 
150  ft.  factorv.  Estimated  cost  $50,000. 
J.  F.  Bigelow,   64    Highland   .Ave.,   Archt. 
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Mil  II.  St.  Pmil — The  Ilamm  Realty  Co., 
311  Hanim  lihlf.,  awarded  tlie  contracl  for 
llui  construction  of  a  2  and  3  story,  loO  x 
1.^0  ft.  garage  and  tire.siipply  station  on  Xth 
and  Sibley  Sts.  Estimat.-d  cost  $SS,00O. Noted  Dec.  7. 

Mu  St  LoulK— The  Stotit  SiRn  Co..  2333 
Sullivan  Ave.,  awarded  the  contract  for  the 

constVuction  of  a  1  story,  50  x  144  ft.  addi- 
tion to  its  .mbossed  metal  sign  taetory. 

Estimated  cost  J 15, 000. 

N  II.,  Coniord  —  The  Boston  &  Maine 

U  u"  X<irlli  Sta.,  Boston,  plans  to  huild  a 
1  slorv  car  shop  at  its  freight  yard,  here. 
Kstiraited  cost  $225,000.     Private  plans. 

N  V  Mufl-ulo— The  Anier.  lladiator  Co., 

fi'l'i  'jlain  St.,  plans  to  build  2  small  addi- 

tions to  il.s  pla'nt  on  Austin  St.  list  mated 
cost  $y,500.     Architect  not  announced. 

N  Y..  Kiiffalo— Eagles  &  l'^''"'-,^'  ̂ ?L1 
Main  St  plan  to  build  a  1  story.  hO  x  100 
ft  garage  and  .service  station.  Estimated 
cost  $40,000.     Architect  not  announced. 

N.  Y.  Ilufl-alo— Tile  Flexlumc  Sign  Co.. 
74  Kail  St.,  plans  to  build  a  tactorj  foi 

?he  ml^nufa'cture  of  K^l^'^kt^'^'^m devices  and  signs  on  Skillen  bt.  and  M  li- 

tary  Kd.  Kstimated  cost  $40,000.  Archi
- 

tect not  selected. 

V  Y  Buffalo — The  International  Ry., 

Eliieott  S(i.,  plana  to  rebuild  its  Cold 
Springs  car  barns  and  shops,  which  were 
Fecenllv  destroyed  by  fire.  Cost  between 

$250,000  and  $300,000.  Architect  not  an- nounced. 

X  Y  Dunkirk — The  Amer.  Locomotive 

Co  'so  "church  St.,  New  York  City,  plans 
to  build  an  addition  to  its  locomotive  work.s 
here  lOstimated  cost  $50,000.  Architect 
not  announced. 

V  Y  Koi-hester — The  Northwestern 

Fdrys.  167  Villa  St.,  plans  to  rebuild  the 

portion  ot  its  foundry,  which  was;  recently 
destroyed  by  fire.  Estimated  cost  $15,000. 
Architect  not  announced. 

X  Y  Rochester— Th.>  S  Snyder  Cijrii.. 

lo'  Mart  PI.,  plans  to  build  an  addition  to 
its  machinery  and  supplies  i>laiit.  Esti- 

mated cost  $7,000.  Architect  not  annouiic d. 

N  T..  Troy — The  Fuller  &  Warren  Co., 

foot*  of  Monroe  St.,  plans  to  rebuild  a  por- tion of  its  stove  factory  on  River  .M..  which 
was  recently  destroyed  liy  hie.  I'-stimated 
cost  $55,000.     Architect  not  announced. 

O..  Cleveiaiul — The  Atlas  Fdry.  Co..  c/.i 
J  H.  Bruce,  Pre.s.,  Shaw  Ave.,  along  tracks 
of  Cleveland,  Cincinnati.  Chicago  and  St. 
Louis  Ry.,  has  had  plans  prepared  for  the 
construction  of  a  1  story,  100  x  140  ft. 
foundry  on  West  G9th  St.,  along  tracks  of 
Wheeling  and  1-ake  Erie  Ry.  Estimated 
cost  $60,000.  J.  B.  A.  Moore,  1900  Euclid Ave.,  Archt. 

O  Clevela.iiil — The  Standard  E(|uipment 

Co.  'c/o  O.  .T.  Ashman.  .Mgr.,  West  lodtli 
St  and  l.,orain  Ave.,  manufacturer  of  au- 

tomobile .supidies,  has  had  plans  prepared 
for  thi.  construction  of  1  .story  additions 
to  its  factory.  Estimated  cost  $75,000.  Rri- vate  plans. 

O..  Onklev  (Cincinnati  P.  O.)— The  Wil- liamson Heater  Co..  335  West  5th  St..  plans 
to  rebuild  the  portion  of  its  heater  factory, 
which  was  destroyed  by  fire.  Estimated  cost 
$100,000.     Architect  not  announced. 

O.,  Zanesville — The  Mark  Mfg.  Co.,  d=ut- 
nani  Ave.,  plans  to  rel>uild  the  jmrtion  of  its 
conduit  plant,  which  was  <lestroyed  liy  tire. 
Estimated  cost  $100,000.  Architect  not  an- nounced. 

Ore..  PortlniKl — The  Columhia  Steel  Co.. 
loth  and  .Johnson  Sts..  and  the  Utah  Coal 
&  Coke  Co.  plan  to  build  :i  steel  plant. 
A.  il.  Clark,  Mgr.     Architect  not  announced. 
Ore  Portland  —  Tlie  .Southern  Pacific 

R.R..  Yeon  fMn..  will  build  additions  to  its 
Brooklyn  sliops,  consisting  of  a  40  't  60  ft. 
car  wlieel  repair  shop  and  a  44  x  62o  ft. 
.shelter  and  repair  shed.  Estimated  cost 
$35,00(1. 

Pa..  Berwvu  — ■  The  Suburban  Ice  Co. 
awarded  the  contract  for  the  construction 
of  a  2  stc.rv.  fiO  x  110  ft.  garage  and  repair 
.shop.     Estimated  cost  $50,000. 

Pa.,  Phila.  —  P.  H.  Tyre.  Archt..  1501) 
Arch  St..  is  receiving  bids  for  the  construc- tion of  a  4  storv,  122  x  220  ft.  garage  and 
servici^  Iniililing  on  Smh  and  Market  Sts. 
for  the  Guv  A.  Wileys  Motor  Co..  Broad  and 
Vine  Sts,      lOstimated   cost    $150,000. 

R.  T..  T.iist  Providence — The  United  Elec- 
tric Rys.  Co..  Providence,  awarded  the  con- 

tract for  the  construction  of  a  1  and  2 
story,  170  x  535  ft.  car  house  and  repair 
shop  on  North  P.way.,  here.  Estimated  cost 
$400,000.      Noted    Dec.    21. 

WukIi.,  Spokane — R.  M.  Sanderson,  Engr., 
will  receive  bids  in  the  spring  for  the  con- 

struction of  a  I  -story,  60  x  120  ft.  sheet 
metal  mill  on  East  Sprague  St.  for  T.  A. 
Farrington.     Estimated  cost   $15,000. 

Win..  Belolt  —  The  Reloit  Iron  Wk.s. 
:iwarded  the  contracl  for  the  con.struction 
of  a  1  storv,  50  x  80  ft.  machine  shop.  !•>- timated    cost    $40,000.      F.    L.    Penney,    Mgr. 

WU..  Milwaukee — C.  W.  Valencourt.  172 
12th  St..  is  having  plans  prepared  tor  the 
construction  of  a  1  story,  64  x  100  ft.  gar- 

age on  16tli  St.  and  Fond  du  Lac  Ave.  Esti- 
mated cost  $45,000.  R.  E.  Oherst,  317 

Grand  Ave.,  Archt. 

Wi»..  Mukwonnira  —  Weinhurg  Eros,  are 
having  iilans  prepared  for  the  construction 
of  a  2  storv,  4  0  x  60  ft.  garage.  Estimated 
<o.st  $40, (Mill.  C.  F.  Ringer  &  Son,  432 
Bway..    -Milwaukee,    Archts. 

WiK.,  WlKeoniiin  KapidK  —  Tb.-  Prentiss 
Wabers  Manufacturing  <'o.  is  having  plans prepared  for  the  construction  of  a  2  story. 
65  X  110  ft.  factory  for  the  manufacture 
of  automobile  camp  stoves.  T.  A.  Taylor, 
Mgr.     M.  C.  .Tacobson,  .Archt.     Noted  Dec.  7. 

i  General  Manufacturing 

.1. Ala.,  Mobile — The  Benner  Lumber  Co. plans  to  rebuild  the  portion  of  its  lumber 
mill,  which  was  destroyed  Ijy  fire.  lOsti- 

mated  cost    $1511,000. 
Ark.,  KIdorado — The  North  .\mer.  Oil  Co. 

plans  to  rebuild  its  refinery,  whieh  "iras  de- 
.stroyed  liy  tire.  Estimated  cost  $200.iioO. 
Architect  not   announced. 

Ark.,  Hot  SprinRM — The  Beasely  Lumlier 
Co.,  Winona  Ave,  plans  to  rebuild  its  mill- 
work  plant,  which  was  destroyed  by  fire. 
Estimated  co.st   $40,000. 

t'olif.,  Fresno — The  Sunshine  Bakery  Co., 
2020  Fresno  St..  plans  to  build  a  2  story 

baking  plant  on  Van  -N'ess  and  t:alifornia Sts.  Estimated  cost  including  eciuipment 

$80,000. 
C'Blif..  Modesto — J.  S.  West,  709  9th  St.. 

plans  to  build  an  ice  plant.  Estimated  cost 
$30,000. 

<Hlif..  Rirhniond  —  The  Healy-Tihhits 
Constr.  Co.,  64  Pine  St..  .San  Francisco,  is 
having  preliminary  plans  prepared  for  the 
construction  of  a  rock  crushing  plant,  here. 
Estimated   cost    $250,000.      I'rivate   plan.s. 

<'ulif..  Sacramento — Tin*  Cfnisumers  Ice 
&  Cold  Storage  Co.,  Sth  and  T)  Sts..  will 
build  an  addition  to  its  plant  on  Hickman 
Tract  near  Freeport  lid.  ICstimated  4V)st 
$41,000. 

Calif.,  Snn  Frunidseti — J.  S.  Malloch.  ixn 
.Jessie  St.,  will  build  a  1  story,  30  x  63  ft. 
candv  factory  on  Sth  St.  near  Heron  .St. 
Estirnated  cost  $5,000.  Albert  Sheetz  ilis- 
slon  Candy  Co..  6661  Hollywood  Blvd.,  T>os 
-Vngeles,  lessee. 

Conn..  Bridgeport  —  Fletcher-Thompson. 
Inc..  Engrs.  and  .\rchts..  542  F'airfield  -Vve.. receiving  bids  for  the  construction  of  a  3 
storv  corset  factory.  170  ft.  long,  on  Fed- 

eral" St.  for  .\.  V.  Langenegger.  2190  Park Ave.  Estimated  cost  $150,000.  Noted 
nee.   14. 

Conn..  BridKeport — The  New  Haven  Dairy 
Co..  201  Hazel  St..  New  Haven,  plans  to 
buiid  a  3  story  ice  cream  and  dairy  plant 
on  Railroad  St.  and  South  Ave.,  here.  Esti- 

mated cost  $150,000.  .Vrchitect  not  an- 
nounced. 

Conn..  Norwalk — The  Griffing  Mfg.  Co.. 
61  Wall  St.,  plans  to  build  a  knit  goods 
factory.  Estimated  cost  $50,000.  Architect 
not  announced. 

HI.,  Cliioago— The  .\-l  Cleaners  &  Dyers 
Co.,  5312  Bway,  awarded  the  contract  for 
the'  construction  of  a  1  story.  50  x  70  ft. addition  to  its  dyeing  and  cleaning  plant. 
Estimated   cost    $30,000. 

III.  Chienifo — Ludgins  &  Leviton,  .Vrchts.. 
53  West  Jackson  Blvd..  are  receiving  bids 
for  the  construction  of  a  2  story,  25  x  115 
ft  addition  to  factory  at  2234  North  Camp- bell .-\ve.,  for  .1.  A.  Dukow.  c/o  Archt.. 
manufacturer  of  gloves.  Estimated  cost 

$20,000. Ind..  KnBlish — The  Rice  Box  &  Basket 
Co.  plans  to  build  a  3  story  factory.  Esti- mated cost  $125,000.     Architect  not  selected. 

Ind.  Evansville — The  Evansville  Pack- 
ing Co..  Morgan  Ave.,  is  receiving  liids  for the  construction  of  a  3  story.  31  x  42  ft. 

refrigeration  plant.  Estimated  cost  $4i),000. 
H  E  Bovle  &  Co..  Furniture  Bldg.,  Archts. 
Noted  Dec.  2S. 

Ind.,  Kvnnsvlllp  —  B.  W.  Jenkins,  .>22 
Outer  4th  Ave.,  is  receiving  bids  for  the 
construction  of  a  1  story.  40  x  100  ft.  pack- 

ing plant.  Estimated  co.st  $26,000.  H.  h,. 
Boyle  &  Co.,  Furniture  Bldg.,  Archts.  Noted Dec.  28. 

Ind.,  Indiunapolls — The  Polar  Ice  &  Fuel 
Co.,  2000  North  Western  .\ve.,  awarded  the 
contract  for  the  construction  of  a  1  story. 
47  X  S3  ft.  addition  to  its  ice  plant  on 
South   East  St.     Estimated  cost  $27,000. 

Ind.,  IndiannpollH — The  Republic  Cresot- 
ing  Co..  Merchants  Bank  Bldg..  awarded 
the  contract  for  the  construction  of  a  1 
story.  85  x  102  ft.  condenser  and  still  build- 

ing.    Estimated   cost   $25,000. 
Ind.,  Lnwreneeliurn — The  Johnston  & 

Klare  Mfg.  Co.  is  having  plans  jirepared  for 
the  construction  of  a  3  story,  80  x  300  ft. 
furniture  factory.  Estimated  cost  $58,000. Private   plans. 

Ind..  >Iiidison — The  Pearl  Packing  Co. 
will  builil  a  1  storv.  56  x  129  ft.  packing 
plant.      Estliiiated    co.st   $26,000. 

Ind..  Seymour — J.  J.  Brlggs,  206  Pythian 
Bldg.,  Indianajiolis,  is  having  plans  pre- 

pared for  the  construction  of  a  1  story.  48  X 
96  ft.  stucco  factfir\',  here.  Estimated  cost 
$25,000.     Private  plans. 

Ind.,  South  Bend — W.  O.  Davies,  211  West 
Jefferson  Blvd.,  is  having  plans  prepared  for 
the  construction  of  a  2  stor.v,  45  x  72  ft. 
laundry  on  Sycamore  St.  Estimated  cost 
$25,000.     Private  plans. 

In.,  Clurlnda — Swift  &  Co..  76  West  Mon- 
roe St.,  Cliicago.  is  having  plans  prepared 

for  the  construction  of  a  2  story.  76  x  144 
ft.  cold  storage  plant,  here.  Estimated  cost 
$125,000.  H.  Gilmore.  -Mgr.  A.  S.  Van 
Sandt,  Clarinda.   Engr. 

K.V..  I'aduenli — The  Paducah  Ice  Co.,  Is 
having  plans  iirepared  for  the  construction 
of  a  2  stor.v.  75  x  220  ft.  ice  manufacturing 
plant  on  South  3rd  St.  Estimated  cost  $70,- 
OOO.  Pillsbry-Becker  Eng.  Co.,  119  South 
nth  St.,  St.  Louis,  Mo.,  Archts.  .Voted Dec.   7. 

I.a..  Vew  Orleans — The  Fulton  Bag  & 
Cotton  Mills,  South  Front  St.,  between  Gai- 
eiinie  and  Erato  Sts.,  awarded  the  contract 
for  the  construction  of  62  x  97  ft.  and  45  x 
85   ft.   buildings.     Estimated  cost  $25,000. 

^lass..  FitrlihurK — The  Star  Worsted  Co. 
.awarded  the  contract  for  the  construction 
of  a  5  story.  67  x  125  ft.  addition  to  its 
wtirsted  goods  plant.  Estimated  cost  $125,- 
000.     Noted  -Vov.   30. 

^lass..  New  Bedford — The  Acushnet  Mills 
Corp..  Delano  St.,  awarded  the  contract  for 
the  construction  of  a  1  story,  60  x  100  ft. 
addition  to  its  picker  hou.se  on  South  Front 
St.      Estimated  cost   $40,000. 

Mieli..  Jaekson — The  Michigan  State 
Prison  is  having  preliminary  plans  prepared 
for  the  construction  of  a  .state  prison,  in- 

cluding textile  plant,  etc..  on  North  Farm. 
Estimated  cost  $5,000,000.  Smith,  Hlnch- 
nian  &  C,ryll.«.  SOO  Maniuette  Bldg..  De- 

troit,  Archts. 
Midi..  Menominee — The  Amer.  Rule  & 

Block  Co..  1614  Ogdeh  -\ve.,  plans  to  re- 
build its  2  story  factory,  which  was  recently 

destroyed  by  tire.     -Vrchitect  not  selected. 

N.  II.,  Niishiia — The  .\mer.  Box  &  Lum- 
ber Co..  103  ilaiii  St..  plans  to  rebuild  Its 

lumber  plant  on  Edgevelte  St..  which  was 
receiitlv  destroyed  by  fire.  Cost  between 
$175,000  and  $200,000.  Architect  not  an- nounced. 

X.  .1..  Trenton — The  City  Comn.  will 
build  a  workshop  for  the  Trenion  School  of 
Industrial    .\rt.      Estimated    cost    $50,000. 

N.  J..  Wlldwood  —  The  O.  H.  Ice  Co. 
awarded  the  contract  for  t]}e  construction  of 
a  1  storv.  sii  X  120  ft.  ice  plant.  Estimated 
cost   $25,000. 

N.  ̂ I..  Bernalillo — The  White  Pine  Lum- 
ber Co.  plans  to  build  a  lumber  mill.  Esti- 

mated cost  $5011.000.  .\rchitect  not  an- nounced. 

Jf.  Y..  Brooklyn — The  Ruhel  Coal  &  Ice 
Corp..  Glenniore  .\ve.  and  Junius  St.,  will 
build  a  2  story.  120  x  151  ft.  ice  plant  on 
ISth  .\ve.  near  Cropsey  Ave.  ,,, Estimated 
cost  $500,000. 

N.  T.,  Buffalo — The  Chemical  Charcoal 
Co..  246  Hertel  Ave.,  plans  to  rebuild  the 
portion  of  its  charcoal  manufacturing  plant 
which  was  destroyed  by  fire.  Estimated 
cost  $8,000.     -\rcliitect  not  announced. 

N.  T..  Jamestown — The  Acme  Worsted 
Mills.  Jones  and  Gifford  Aves..  plans  to 
build  a  2  storv.  70  x  100  ft.  addition  to  Its 
mill.  Estimated  cost  $100,000.  Architect 
no^   announced. 
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N.  Y.,  I-ong:  Island  City — The  Latham 
Lithographing  &  Printing  Co.,  33  West 
42nd  St..  New  York  City,  awarded  the  con- 

tract for  the  construction  of  a  150  x  250 
ft.  printing  plant  on  Woodside  and  Barnett 
Aves..  here.     Estimated  cost  $450,000. 

N.  Y'.,  Marion — The  Wayne  Food  Product.s Co.  plans  to  rebuild  its  food  products  plant, 
which  was  destroyed  by  Are.  Estimated 
cost  $70,000.     Architect  not  announced. 

N.  v..  Tonawaiida — Tlie  Amer.  Karde.v 
Co.,  Main  St.,  is  receiving  bids  for  the  con- 

struction of  a  2  story,  50  x  160  ft.  addition 
to  its  kardex  filing  plant.  Estimated  cost 
$70,000.  L.  Eggert,  35  Elmwood  Ave., 
Archt. 

O..  Clerrland — E.  Huberty,  Archt.,  8017 
AX'liitethorn  Ave.,  is  receiving  new  bids  for the  construction  of  a  2,  3  and  4  story,  73  x 
140  ft.  addition  to  bakery  at  2701  Barl«r 
Ave.  for  the  J.  Spang  Baking  Co..  2711  Bar- 

ber Ave.  Estimated  cost  $125,000.  J.  Spans. 
Pres. 

O..  Marlon — The  Fairfield  Eng.  Co.,  Lan- 
caster, is  building- a  90  x  240  ft.  plant  for 

the  manufacture  of  gas  and  oil  well  equip- 
ment along  tracks  of  Erie  and  Cleveland, 

Cincinnati,  Chicago  and  St.  Louis  R.R.. 
here,  to  replace  one  which  was  destroyed 
by    Are. 

O..  Sanduxky — The  Ajax  Rubber  Co.,  220 
West  57th  St.,  New  York  City,  is  having 
plans  prepared  for  the  construction  of  a  6 
story  plant  for  the  manufacture  of  tires, 
here.  Estimated  cost  $1,000,000.  S.  M. 
Green  Co.,  293  Bridge  St.,  Springfield.  Mass., 
Engrs. 

O.,  Yaungstown — Baldwin's  Flour  Mill, 
Oak  Hill  Ave.,  plans  to  i-ebuild  its  plant, 
which  was  destroyed  by  flre.  Estimated 
cost  $50,000.  B.  M.  Baldwin,  Mgr.  Archi- 

tect not  announced. 
Ore.,  Awtoria — Tlie  Hammond  Lumber  Co. 

j)lans  to  rebuild  its  saw  and  planing  mill, 
and  sash,  door  and  box  factory,  which  was 
recently  destroyed  by  flre.  Estimated  cost 
$700,000.     Private   plans. 

Ore.,  Kenton  (Portland  P.  O.) — The  Nico- lai  Door  Co.,  Columbus  Blvd.,  Portland, 
will  build  a  70  x  200  ft.  dry  kiln,  here. 
Estimated  cost  $30,000.  H.  T.  Nicolai, 
Pres. 

Ore.,  Oak  Ridge — The  Davi&  &  Webber 
Lumber  Co.  will  enlarge  mill. 

Ore.,  Portland — The  Nicolai  Door  Co.. 
Columbus  Blvd.,  will  build  a  2  story.  50  -x 
100  ft.  addition  to  its  plant  on  Front  and 
Couch  Sts.  Estimated  cost  .$30,000.  H.  T. 
Nicholai,  Pres. 

Ore.,  Portland — The  Portland  Gas  &  Coke 
Co.,  Gasco  BIdg.,  plans  to  expend  $600,000 
for  extending  mains  and  new  gas  holders, 
$300,000  for  extending  and  renewing  gas 
plant  and  $100,000  on  buildings  and  mis- 

cellaneous improvements.  H.  Pabst,  Genl. 
Mgr. 

Pa.,  Allentown — The  Lehigh  Valley  Pos- 
ter Co.  awarded  the  contract  for  the  con- 

struction of  a  1  story,  60  x  125  ft.  poster 
advertising  plant  on  Jerome  St. 

Pa.,  Allentown — S.  Mellner.  233  North  8th 
St.,  plans  to  build  a  coal  loading  and  hand- 

ling station  on  Lehigh  St.  Estimated  cost 
$20,000.     Architect  not   announced.    

Pa..  Allentown — Swift  &  Co.  plan  to  build 
a  meat  packing  and  cold  storage  plant  on 
Lehigh  St.  Estimated  cost  $5,000.  Archi- 

tect not  announced. 
Pa.,  Bethlehem  —  Tlie  Kurtz  Bros.  Co. 

awarded  the  contract  for  the  construction 
of  a  1  story  furniture  factory,  consisting  of 
8  buildings.  Estimated  cost  $750,000. 
Noted  Nov.  30. 

Pa.,  Chester — The  Stauffer  Chemical  Co., 
Front  St.,  awarded  the  contract  for  tlie 
construction  of  a  1  and  2  stor.v  chemical 
factory.      Estimated   cost   $157,000. 

Pa..  Dublin — TlUe  Dublin  Feed  Mill  plans 
to  rebuild  its  mill,  which  was  destroyed  by 
flre.  Estimated  cost  $20,000.  Architect  not 
announced. 

Pa.,  Phila. — The  Breyer  Ice  Ccream  Co., 
8th  and  Cumberland  Sts.,  awarded  the  con- 

tract for  the  construction  of  a  2  story  ice 
cream  factory  on  43rd  and  Woodland  Sts. 
E.stimated  cost  $45,000. 

Pa.,  Phila.  —  The  Schlorer  Delicatessen 
Co.,  Water  and  Mifliin  Sts.,  awarded  the 
contract  for  the  construction  of  a  delica- 

tessen factory.      Estimated  cost   $200,000. 
P».,  Phlla. — Stanton  &  Stewart.  Archts., 

1524  Chestnut  St.,  are  receiving  bids  for 
the  con.struction  of  a  2  story,  87  x  97  ft. 
bakery  for  the  Parkway  Baking  Co.,  1226 
Ridge  Ave.     Estimated  cost  $30,000. 

Pa..  Scranton — Clark  &  Snover,  7th  Ave. 
and  Doackash  PI.,  manufacturers  of  to- 

bacco, plan  to  remodel  their  plant.  Esti- 
mated cost  $33,000.  Architect  not  an- 

nounced. 

Pa.,  Willianisport — The  Keystone  Oil  & 
Gas  Corp.,  Lancaster,  i)lans  to  build  a  bulk 
station  for  oil  and  gasoline,  including  20,000 
gal.  and  10,375  gal.  tanks,  etc.,  here.  Esti- 

mated cost  $20,000.  Architect  not  an- nounced. 

R.  I.,  Pawtuoket — The  Darlington  Textile 
Co.,  Hughes  Ave.,  awarded  the  contract  for 
the  construction  of  a    1   story,   90  x   140  ft. 
addition  to  its  mill.     Estimated  cost  $30,000. 

S.   ('.,   Great    Falln — The   Republic   Cotton Mills  will  receive  bids  until  Jan.  15  for  the 
construction    of    a    1    story,    400    x    4,000    ft. 
cotton  mill.    E^stimated  cost  $500,000.     J.  E. 
Sirrine,  South  Main  St.,  Greenville,  Archt. 

Tenn.,  ITnion  City — The  Brown  Shoe  Co., 
1700  Washington  Ave.,  St.  Louis,  awarded 
the  contract  for  the  construction  of  a  3 
story,  45  x  250  ft.  and  60  x  80  ft.  shoe  fac- 

tory, here.  Estimated  cost  $200,000.  A. 
McArkie,  Vice  Pres. 

Tex.,  Dallas — The  Ginner  &  Miller  Pub- 
lishing Co..  1802  Jackson  St.,  is  receiving 

bids  for  the  construction  of  a  2  story  book 
bindery  on  Commerce  and  Murray  Sts. 
Estimated  cost  $60,000.  Architect  not  an- nounced. 

Tex..  Dallas  —  The  Texas-Oklahoma 
Phonograph  Co.,  90S  Commerce  St.,  has  had 
preliminary  plans  prepared  for  the  con- 

struction of  a  3  story  factory  and  ware- 
house on  McKinney  Ave.  Estimated  cost 

$50,000.  A.  C.  Dennis,  Mgr.  Architect  not announced. 

Every  one  of  these  items  is  re- 
ported by  our  authorized  cor- 

respondents who  are  instruct- 
ed to  verify  every  item  sent  in. 

This  free  weekly  service  is 
published  in  the  interests  of 
the  buyer  and  the  seller,  to 
bring  them  together  and  get 
machinery  moving. 
Everything  possible  is  done 
to  insure  authenticity  and 
timeliness. 

Your  co-operation  is  invited 
in  helping  us  maintain  this 
service  at  the  highest  effi- ciency. 

BUSINESS  NEWS  DEPARTMENT 
Tenth  Ave.  at  36th  St.,  New  York 

Tex.,  Greenville — The  Greenville  Mill  & 
Elevator  Co.,  c/o  G.  M.  Richter,  plans  to 
Ijuild  additions  to  its  plant.  Estimated  cost 
$100,000.     Architect  not  selected. 

Tex.,  Port  .\rtliur — Bd.  Educ.  is  having 
plans  prepared  for  the  construction  of  a  2 
story,  80  x  232  ft.  grade  school,  including 
manual  training  sliops,  etc.,  on  De  Queen 
Blvd.  Estimated  cost  $150,000.  W.  B. 
Ittner,  911  Locust  St.,  St.  Louis,  Mo.,  Archt. 

Tex.,  Port  .Arthur — Bd.  Educ.  is  liaving 
preliminary  plans  prepared  for  the  con- 

struction of  a  2  story.  145  x  160  ft.  addi- 
tion to  Manual  Training  Higli  School,  in- 

cluding metal,  woodworking  and  machine 
shops,  print  shop.  etc.  Estimated  cost 
$200,000.  W.  B.  Ittner.  911  Locust  St., Archt. 

Va..  AltaVista — The  AltaVista  Cotton  Mill 
Co.  awarded  the  contract  for  the  construc- 

tion of  3  additions  to  its  plant.  Estimated 
cost  $100,000. 

W.  Va..  Burkliannon — The  Belgrade  Glass 
Co.  plans  to  build  a  1  story,  95  x  315  ft. 
glass  plant.      Architect    not    selected. 

W.  Va.,  Kenova — Morgan  Bros,  plan  to 
build  a  hardwood  lumber  mill.  Estimated 
cost  $60,000.     Architect  not  announced. 

W.  Va.,  Williamson — The  Williamson  Ice 
&  Storage  Co.  awarded  the  contract  for  the 
construction  of  a  5  story.  40  x  60  ft.  ice 
plant.      Estimated   cost    $60,000. 

Wis..  Cudahy — The  Milwaukee  Vinegar 
Co.,  79  Buffalo  St.,  Milwaukee,  is  having 
plans  prepared  for  the  construction  of  a  3' story.  100  x  110  ft.  yeast  liouse.  here.  E.  R. 
Liebert,    432    Bway.,    Milwaukee.    Archt. 

Wis.,  Green  Bay — The  Green  Bay  News- 
paper Co.,  315  Cherry  St.,  is  liaving  plans 

prepared  for  the  construction  of  a  2  story, 
60  X  150  ft.  printing  plant.     Estimated  cost 

$100,000.      Foeller,    Schober   &   Stephenson, 
Nicolet  Bldg,,  Archts. 

Wis..  Madison — The  Valvohne  Oil  Co.,  810 
East  Main  St.,  awarded  the  contract  for 
the  construction  of  two  40  x  50  ft.  filling 
stations  and  warehouse  on  Lakeside  St. 
Estimated  cost  $40,000.     Noted  Dec.  14, 

Wis.,  Marshfleld — L.  Kohl,  110  West  4tii 
St.,  plans  to  build  a  1  story,  30  x  60  ft. 
automobile  painting  works.  Estimated  cost 
$10,000.     Private  plans. 

Wis.,  Merrill  — The  Merrill  Handle  Co. awarded  the  contract  for  the  construction 
of  a  1  story,  100  x  lOS  ft.  factory  and warehouse.  Estimated  cost  $40,000.  J.  H. Heib,  Pres. 

Wis.,  Milwaukee — The  Birkholz  Eng.  Co., 
2911  3rd  St.,  is  receiving  bids  and  will  open 
same  aliout  Jan.  2,  for  the  construction  of 
a  2  and  3  story,  63  x  68  ft.  factory  on  Wil- 

cox St.,  for  the  Ricketson  Mineral  Paint 

S->?1iflo  ̂ °^*-^     ̂ ^^'     ̂ '-      Estimated     cost Wis.,  Nekoosa — The  Nekoosa  Creamery 
Com.,  c/o  W,  A.  Kadke,  Chn..  plans  to 
build  a  2  story  creamery  and  dairy.  Esti- 

mated cost  $40,000.     Architect  not  selected. 
Wis..  KhinelunUer — S.  -Miller  Cold  Storage 

Co..  c/o  S.  Miller,  Pres..  Marshfleld,  plans 
to  build  a  3  story,  44  x  120  ft.  cold  storage plant.  here.  Estimated  cost  $150,000 Architect   not   selected. 

Wis.,  Kusholt — M.  S.  Colrud  will  rebuiM 
tlie  1  story,  50  x  85  ft.  feed  and  grinding 
mill,  which  was  destroved  by  fire.  Eiiti- mated   cost    $25,000. 

Wis.,  SheboyKan— The  Badger  State  Tan- 
ning Co.,  South  \Yater  and  Maryland  Sts., 

plans  to  build  a  4  story,  50  x  95  ft.  addi- 
tion to  tannery,  including  warehouse.  Esti- 

mated cost  $50,000.  F.  Zschetzche  Mgr Architect  not  selected. 

Wis.,  iSlieboysan  —  The  Northern  Furni- 
ture Co.,  South  Water  and  New  Jersev  Sts 

IS  having  plans  prepared  for  the  construc- 
tion of  a  2  story,  185  x  200  ft.  factory. Estimated  cost  $75,000.  W.  C.  Weeks .\rcht. 

Wis.,  istetsonville  —  The  Ripou  Produce 
<  o.  c/o  A.  E.  Wells,  Secy.,  Ripon,  plans  to 
build  a  1  story,  50  x  93  ft.  dalrv,  here. 
Estimated  cost  $40,000.  Architect  "not  se- 
lected. 

Wis..  Stevens  Point  —  The  Consolidated 
\\  ater  Power  &  Paper  Co.,  c/o  G.  W.  Mead 
Secy.,  Wisconsin  Rapids,  is  having  plans 
prepared  for  the  construction  of  a  2  story 
Ijaper  mill,  etc.,  here.  Estimated  cost $.100,000.  L.  A.  De  Guere,  Wisconsin Rapids.    Engr. 

Wis..  Verona — Tlie  Dane  County  Bd.. 
Court  House.  Madison.  Plans  to  build  a  4 
story,  100  X  140  ft.  insane  asylum  build- 

ing, including  cold  storage  plant,  here. 
Estimated  cost  $150.1100.  M.  Sommers. 
Chn.     Architect  not  selected. 

Wis..  Watertown — The  Perfection  Table 
Slide  Mfg.  Co.,  603  Ciyman  St.,  plans  to 
build  a  2  story,  75  x  150  ft.  factory  for  the 
manufacture  of  table  slides.  Architect  not 
selected.     W.  C.  Schulz,  Mgr. 

Wis,.  Waunakee  —  The  Waunakee  Can- 
ning Co.,  c/o  A.  P.  Kenney,  Waunakee 

.State  Bank,  plans  to  build  a  2  story,  60  x 
95  ft.  canning  factory.  Estimated  cost 
$100,000.     Architect  not  selected. 

Wis.,  West  -Mlis — The  Gas  Tank  Recharg- 
ing Co.,  1245  23rd  Ave..  Milwaukee,  is  re- 

ceiving bids  for  the  construction  of  a  1 
story  manufacturing  plant,  consisting  of  a 
41  X  81  ft.  carbide  storage  building,  a  20  x 
29  ft.  boiler  house,  a  41  x  81  ft.  purifying, 
etc..  building  a  41  x  SI  ft.  shipping  and 
storage  building  and  a  41  x  100  ft.  recharg- 

ing building,  here.  O.  C.  Randolph.  53  West 
Jackson    Blvd.,   Chicago.   111.,    Engr. 

Ont.,  Brampton — The  Mcllroy  Belting  & 
Hose  Co..  Hammond,  Ind..  plans  to  build  a 
factory  for  the  manufacture  of  hose  and 
belting,    here.      Estimated   cost    $25,000. 

Ont..  Ottawa — The  Mc.\ulifte-Davis  Lum- 
ber Co..  57  Duke  St.,  plans  to  build  a 

lumber  mill.  Estimated  cost  $40,000. 
Architect   not  announced. 

Ont..  Toronto — The  Kellogg  Toasted  Corn 
Flakes  Co.,  40  Strachan  .\ve.,  has  purchased 
Rite  and  plans  to  build  a  breakfast  food 
factory  on  Victoria  Park  Ave.  Estimated 
cost   $150,000.      Architect  not   selected. 

Que..  Riviere  a  Pierre — Jobbin  &  Genois. 
-Abraham  Hill.  Quebec,  plan  to  build  a  mar- ble manufacturing  plant,  here.  Estimated 
cost  $25,000.     -Architect  not  announced. 

Que.,  Terrebonne — Limoge  &  Co.  plan  to 
build  a  40  X  80  ft.  sash  and  door  factory. 
Estimated  cost   $45,000.     Private  iilans. 
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FiG.   I— KOD  WITH  FLASH  AND  SLOW  BUTT  WELDS 

Butt  Welding 
By  a.  L.  De  LEEUW 

Consulting-  Editor,  American  Machhiist 

The  process  of  upset  welding — Hand  and  automatic 
machines  —  Welding  pieces  of  different  sizes  —  Tie 

welding  and  other  applications 

B UTT  WELDING  is  the  joining  of  two  pieces  of metal,  end  to  end,  by  means  of  the  welding  proc- 
ess. There  are  two  systems  in  use  which, 

though  depending  on  the  same  general  principles,  are 
quite  different  in  practice 
and  will  therefore  be 
treated  separately. 

In  the  process  known  as 
slow  butt  welding  or  up- 

set welding  the  two  pieces 
to  be  welded  are  pressed 
together  with  considerable 
force  while  the  current 
is  applied.  When  the 
pieces  have  reached  the 

proper  degree  of  plastic- 
ity, the  pressure  is  in- 

creased. As  a  result  the 
softer  metal,  that  is  the 
metal  at  the  joint,  is 
squeezed  out  and  forms  a 
flash  or  enlargement  around 
the  juncture. 

There  is  shown  in  Fig.  1 
a  rod  which  has  two  welded 
joints,  one  made  by  the  slow 
butt  welding  process  (the 
one  to  the  right),  the  other 
by  the  flash  welding  method. 

The  type  of  machine  used 
for  the  purpose  is  shown 

in  Fig.  2,  where  the  small- 
est size  made  by  the 

Thompson  Electric  Weld- 
ing Company  is  placed  on FIG.  2— THOMPSON  SLOW  BUTT  WELDING  MACHINE 

top   of   a    large   machine,    which   is   their   largest    size 
but  one. 

The  large  machine  shows  plainly  the  two  clamping 

devices  for  holding  the  work.  It  also  shows  the  hy- 
draulic cylinder  that  moves 

the  right  hand  clamp  which, 
as  plainly  visible,  is  built 
on  a  slide  bearing  on  the 
:main  frame  of  the  machine. 
The  left  hand  clamp  is 
stationary.  This  machine, 
being  of  the  heavier  type, 
uses  very  heavy  clamps. 
As  will  be  seen  the  upper 

part  of  the  clamp  can  be 
brought  down,  after  which 
a  clasp  can  be  brought 
around  a  projecting  part 

of  it  to  prevent  it  from 
going  back.  The  long  lever 
operates  an  eccentric  and 
brings  the  clasp  down  hard 
on  the  upper  clamp  thus 
securing  the  work  under 
considerable  pressure.  The 
dies  are  attached  to  upper 
and  lower  clamp.s. 

On  the  right  side  of  the 
main  frame,  one  sees  the 
pump  which  is  operated  by 
hand  and  furnishes  the 
pressure  in  the  hydraulic 

cylinder.  Sometimes  the  ma- 
chines are  arranged  so  as 

to  take  the  pressure  from 
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an  accumulator  but  quite  often  they  are  arranged  as 

shown  in  the  illustration.  The  turning  of  a  valve  handle 

causes  the  slide  to  move  either  toward  the  left  for  weld- 

ing or  toward  the  right  for  opening  up.  The  perforated 

plate  in  front  of  the  machine  is  merely  a  cover  for  the 
transformer,  the  perforation  being  for  the  purpose  of 
ventilation. 

In  the  smaller  machines  the  hydraulic  cylinder  is 

replaced  by  a  hand  lever  whereas  in  automatic  machines 
the  slide  may  be  moved  back  and  forth  by  means  of  some 

continuously  running  power  driven  mechanism. 
The  machines  are  at  times  so  arranged  that  the 

current  is  applied  by  the  operation  of  a  treadle  and  at 
other  times  by  the  operation  of  a  hand  switch.  On  the 
smaller  machines  the  switch  is  often  controlled  by  the 
hand  lever,  that  is,  the  same  lever  by  which  the  pressure 
is  applied.  Where  this  is  the  case  the  switch  can  be  set 
in  such  a  way  that  the  circuit  is  closed  when  the  operator 
grasps  a  spoon  handle  attached  to  the  pressure  lever 
whereas  the  circuit  is  opened  as  soon  as  the  lever  is 
moved  beyond  a  certain  point.  Means  are  provided  to 
set  this  mechanism  so  that  the  current  is  turned  off  the 
moment  the  lever  has  made  a  sufficient  amount  of  move- 

ment for  the  purpose  of  welding  or,  in  other  words,  im- 
mediately after  the  heavy  pressure  has  been  applied. 

Where  such  a  device  is  furnished  we  find  the  follow- 
ing cycle  of  operations : 

1 — The  operator  puts  the  two  pieces  in  the  dies  with 
the  proper  amount  of  projection. 

2 — He  closes  the  dies. 
3 — He  grasps  the  operating  lever  but  without  taking 

hold  of  the  spoon  handle  and  by  means  of  the  lever 
brings  the  two  pieces  to  be  joined  against  each  other. 

4 — He  takes  hold  of  the  spoon  handle  which  closes 
the  circuit. 

5 — When,  in  his  estimation,  the  pieces  have  been 
brought  to  the  proper  degree  of  heat  he  applies  addi- 

tional pressure  to  the  lever,  the  pieces  are  squeezed 
together  and  the  current  is  automatically  turned  off. 

6 — He  opens  the  clamps,  brings  the  lever  back  to  the 
starting  position  and  removes  the  finished  piece. 

AFthe  pressure  brought  to  bear  may  be  quite  consid- 

F16.3 

F16.4. 
FIG.  3— DIAGRAM  OF  FLASH  FORMED  IN  AVEL,DED  TUBING. 

FIG.  4 — METHOD  OF  CHAMFERING  TO  REDUCE  FLASH 

erable  there  would  be  danger  of  the  pieces  slipping 
through  the  dies  unless  some  positive  means  were  pro- 

vided to  hold  them  in  position.  This  is  accomplished  by 
providing  adjustable  stop  screws  against  which  the  ends 
of  the  pieces  may  butt.  The  stop  screws  may  have  to  be 
adjusted  for  every  piece  because  it  is  important  that  the 
projection  of  the  piece  beyond  the  die  shall  always  be 
the  same  provided,  of  course,  that  we  are  handling  work 
of  the  same  material  and  diameter. 

Such  butt  welding  machines  lend  themselves  very  well 
to  automatic  operation.  If  once  the  proper  amount  of 
pressure  and  the  correct  amount  of  voltage  has  been 
determined  for  a  certain  job  and  the  length  of  time 
during  which  the  current  should  be  applied,  then  these 

data  can  be  embodied  into  an  automatic  machine  with 
almost  absolute  assurance  that  every  weld  will  come  out 

perfect. There  are,  however,  various  disturbing  factors  against 
which  we  must  guard ;  such  factors  for  instance  as  the 
stock  not  being  square,  the  dies  being  dirty,  etc.  The 
same  disturbing  factors  are  met  in  non-automatic 
welding. 

We  will  first  take  the  matter  of  butt  welding  of  solid 
stock  of  ferrous  material.  The  following  points  should 
be  considered  when  making  a  slow  butt  weld  on  round 
stock: 

The  machine  should  be  of  ample  size.  The  stock 
should  project  beyond  the  dies  not  more  than  is  abso- 

FI6.5 

FIG.    5— DEVICE   TO   INSURE   CENTRAL   HEATING  FIRST. 
FIG.  «— SAME  DEVICE  ON  PIECE  OF  LARGE  DIAMETER 

lutely  necessary.  This  amount  may  vary  between  1  and 
1  h  diameters  of  stock.  The  amount  to  be  squeezed  out 
when  making  the  weld  should  be  equal  to  about  i  of  the 
diameter.  Taking  as  an  example  the  welding  of  two 
pieces  of  3-in.  round  stock,  we  would  let  each  end  project 
beyond  the  die  an  amount  between  S  and  IJ  in.  and  we 
would  figure  on  losing  is  in.  from  each  of  the  2  pieces 
so  that  if  each  of  the  two  pieces  were  6  in.  long  ori- 

ginally, we  would  get  a  welded  piece  of  12  in.  —  0  in  = 
lis  in. 

Round  stock  and  stock  of  which  the  cross  section  is  a 
regular  polygon  such  as  a  square  or  hexagon,  should 
have  at  least  two  lines  of  contact  with  each  die  so  as  to 
distribute  the  path  of  the  current  through  the  stock  as 
evenly  as  possible. 

Notwithstanding  all  one  can  do  the  path  of  the  current 
through  a  piece  of  stock  must  vary  somewhat  in  length. 
In  addition  the  center  of  the  stock  does  not  lose  its  heat 
as  rapidly  as  the  outside  so  that  as  a  rule  the  centers 
will  be  heated  first.  This  is  as  it  should  be.  However, 
it  frequently  happens  that  the  stock  is  not  cut  off  square 
or,  if  it  is,  that  the  dies  are  not  equally  square  or  in  line. 
As  a  rule  the  two  pieces  might  bear  against  each  other 
at  one  point  only  and  it  is  at  that  point  that  they  would 
heat  very  rapidly.  When  this  is  the  case  a  bad  weld 
might  be  made.  To  avoid  it  one  should  break  the  cur- 

rent as  soon  as  the  point  of  contact  has  heated  some- 
what and  then  pull  the  two  pieces  apart  to  give  the 

heat  a  chance  to  distribute  over  the  entire  cross  section, 
after  which  a  new  contact  is  made.  If  the  heating  is 
still  eccentric  the  pieces  are  pulled  apart  once  more  and 
this  is  repeated  as  often  as  may  be  necessary  to  cause 
the  two  pieces  to  heat  all  around  evenly.  The  action  of 
shutting  of  the  current  and  pulling  the  pieces  apart  is 

called  "nursing." When  two  tubes  are  welded  the  projection  beyond  the 
dies  should  be  somewhat  more  than  it  would  have  been 
if  the  same  amount  o€  metal,  but  in  the  form  of  a  solid 
rod,  had  been  welded.     To  illustrate  this,  suppose  we 
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have  a  tube  1*  in.  in  diameter  and  with  a  thickness  of 
wall  of  A  in.  Then  the  amount  of  metal  is  equivalent  to 
the  amount  of  metal  of  a  1-in.  bar.  If  we  actually  had 
to  weld  a  1-in.  bar  we  would  make  the  projection  from  1 
to  IJ  in.  beyond  the  die,  but  with  the  tubes  we  would 
make  this  projection  somewhat  more. 

The  peculiarity  of  tube  welding  by  the  slow  butt 
process  is  that  no  flash  or  burr  is  formed  on  the  inside 
of  the  tube,  it  all  appears  on  the  outside.  Where  tubes 
are  welded  in  large  quantities  it  is  customary  to  arrange 
the  machine  so  that  a  mandrel  can  be  inserted  while  the 
work  is  still  hot  and  a  roll  pressed  against  the  burr  so  as 
to  straighten  out  the  welded  portion  and  remove  the 
flash  entirely  or  practically  so. 

The  nature  of  the  flash  or  projection  formed  on  the 
tube  is  indicated  by  Fig.  3.  To  be  doubly  sure  that  no 
inside  flash  shall  be  formed  it  is  advisable  to  chamfer 
one  of  the  two  pieces  as  indicated  in  Fig.  4. 

The  voltage  used  in  this  process  of  welding  varies 
with  the  size  of  stock  to  be  welded.  It  is  sometimes  as 
low  as  li  volts  and  very  seldom  goes  above  3,  although 
there  are  cases  when  voltage  as  high  as  3i  is  used.  It 
is  very  important  that  the  cross  section  of  the  copper 
connection  and  the  dies  should  be  ample  so  as  to  have 
as  little  resistance  as  possible  outside  of  the  resistance 
at  the  joint  or  weld.  It  is  further  important  that  the  dies 
should  be  free  from  oxides  or  other  impurities.  Copper 
is  used  almost  exclusively  for  the  dies,  though  where 
non-ferrous  metals  are  welded,  steel  dies  are  sometimes 
used.  In  that  case  the  dies  should  have  much  larger 
cross  section  and  larger  contact  area,  and  the  work  and 
the  pieces  should  be  clamped  under  heavier  pressure. 

The  amount  of  current  required  with  this  system  of 
welding  is  from  20  to  25  kw.  per  sq.in.  cross  section. 
This  amount  may  be  somewhat  reduced  if  a  longer  time 
is  allowed  for  the  making  of  the  weld.  It  may  be  said 
as  a  rule  that  the  heating  should  progress  as  rapidly  as 
possible  provided  that  it  can  be  done  evenly  and  properly. 
It  might  seem  at  a  glance  that  there  would  be  some  ad- 
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HG.    7— COUNTERBORING    PIECES    TOO    LARGE    FOR    THE 
M.\CHINE.      FIG.   9 — SET  UP   FOR   TEE  WELDING 

vantage  in  the  slower  welding  because  less  current  is 
used.  However,  though  it  is  true  that  less  amperes  are 
used  up  in  any  one  moment,  the  total  amount  of  current 
used,  that  is  the  total  amount  of  kilowatt  hours,  is  more 
when  heating  slowly. 

One  of  the  things  to  be  considered  is  that  the  amount 
of  resistance  on  both  sides  of  the  joint  should  be  prac- 

tically the  same.  As  long  as  the  two  pieces  to  be  welded 
are  of  the  same  material  and  cross  section  all  that  is 
necessary  to  meet  this  requirement  is  to  have  the  same 
length  of  stock  project  beyond  the  dies.  However,  as 

soon  as  the  pieces  of  material  are  of  different  composi- 
tion or  of  different  cross  section  or  both,  this  rule  no 

longer  holds  good. 

If,  for  example,  we  should  have  to  weld  a  piece  of 

mild  steel  to  a  piece  of  tungsten  steel  we  would  have  dif- 
ferent resistances  on  the  two  sides  of  the  joint  not- 

withstanding that  the  cross  section  of  both  pieces  may 
be  the  same.  In  this  case  we  would  let  the  piece  of  mild 
steel  project  from  2  to  2J  times  ae  far  beyond  the  die  as 
the  high  speed  steel. 

It  should  be  remarked  here  that  the  ratio  of  the  pro- 
jections beyond  the  die  is  not  necessarily  the  same  as 

the  ratio  of  the  resistances  per  unit  of  length.  In  the 
first  place  the  resistance  of  the  projecting  part  does  not 
stand  alone.  There  is  also  resistance  in  the  dies,  in  the 
wiring,  etc.     In  the  second  place  the  fact  that  a  piece 

FIG.  8— A  TEE  WELD 

projects  farther  makes  it  retain  the  heat  much  better, 
for  it  should  be  remembered  that  most  of  the  heat  is 
carried  off  by  the  dies  though,  of  course,  a  small  part 
is  also  carried  off  by  radiation.  We  will  notice  when 
two  pieces  are  welded  together,  one  with  a  large  and  the 
other  with  a  small  projection  beyo»d  the  die,  that  the 
heated  portion  of  the  long  piece  is  longer  than  that 

of  the'  short  one.  Any  method  by  which  we  can  vary 
the  amount  of  resistance  or  rapidity  with  which  the 
heat  is  carried  off  will  have  this  effect  on  the  amount 
of  projection  which  we  should  allow  beyond  the  die. 
When  two  pieces  of  unequal  cross  sections  must  be 

welded  various  methods  can  be  employed.  In  the  first 
place  we  may  reduce  the  end  of  the  larger  piece  until 
it  corresponds  to  the  smaller.  The  length  of  the  reduced 
section  should  not  be  less  than  lA  times  the  diameter  of 
the  smaller  piece.  This  is  not  always  possible  and  even 
where  it  is  possible  it  may  not  be  desirable.  If,  for  in- 

stance, we  should  have  to  weld  a  shank  of  relatively 
small  diameter  to  a  piece  of  high  speed  steel  of  relatively 
large  diameter,  we  would,  for  the  sake  of  economy,  want 
the  piece  of  high  speed  steel  as  short  as  it  is  possible  to 
make  it,  and  consequently  would  not  want  the  long 
reduced  section. 

Keferring  to  Fig.  5  we  call  attention  to  a  little  artifice 
often  used  to  prevent  trouble  on  account  of  the  two 
pieces  not  being  perfectly  square.  The  two  pieces  A  and 
B  shown  in  the  illustration  are  of  the  same  diameter.  In 
order  to  be  sure  that  a  slight  deviation  from  perfect 
squareness  shall  not  cause  any  trouble  the  piece  A  is  cut 
off  in  the  lathe  so  that  the  end  is  a  flat  cone.  This 
insures  that  the  heating  begins  in  the  center  regardless 
of  whether  the  piece  B  is  perfectly  square  or  not.  The 
same  artifice  is  used  when  it  is  not  possible  to  make 
the  projecting  part  of  large  diameter  pieces  as  long  as 
it  should  be  made.  Fig.  6  shows  how  this  is  accom- 

plished. A  very  short  projection  is  left  on  the  large 
piece  but  this  projection  is  pointed.  The  double  length 
of  projection  in  such  a  case  does  not  need  to  be  longer 
than  that  required  for  the  proper  amount  of  flash. 
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It  happens  quite  often  that  a  job  of  welding  must 
be  done  requiring  a  larger  machine  than  the  one  on 
hand.  This  would  be  a  simple  matter  if  it  were  permis- 

sible to  cut  the  two  pieces  down  to  a  diameter  corre- 
sponding to  the  capacity  of  the  machines  but  as  a  rule 

this  is  not  the  case.  In  such  cases  one  should  counter 
bore  the  two  pieces  as  shown  in  Fig.  7  so  that  the 

FIG.  10— P'ORMING  A  BULB  TO  (JET  STOCK  FOR 
SUBSEQUENT  MACHINING 

amount  of  metal  left  on  the  rim  is  less  in  area  than  the 
capacity  of  the  machine  permits.  When  this  trick  is 
resorted  to  one  should  be  careful  to  make  provision  for 
the  escape  of  gases  formed  in  the  hole  between  two 
pieces.  The  best  way  to  accomplish  this  is  to  drill  holes 
through  the  centers  of  the  two  pieces  and  if  this  is 
not  possible  a  hole  may  be  drilled  leading  out  to  the 
side  of  one  piece  or  again  if  this  should  not  be  per- 

missible one  or  two  notches  can  be  cut  in  the  rim  of  one 
of  the  pieces.  Even  this  last  method  is  not  absolutely 
sure  because  the  notches  may  be  filled  with  metal  before 
all  gases  may  have  escaped  and  this  may  cause  a  blow- 

out when  the  final  pressure  is  applied. 
A  modification  of  slow  butt  welding  is  tee  welding. 

Such  a  weld  is  shown  in  Fig.  8  and  the  method  for  ac- 
complishing it  in  diagramatic  form  in  Fig.  9.  The 

two  pieces  of  work  are  held  in  their  own  set  of  dies  but 
are  not  brought  in  direct  contact  with  each  other,  at 

least  not  at  the  beginning.  The  piece  marked  "bridge" 
is  placed  between  the  die  holding  the  small  piece  and  the 
large  piece.  As  a  result  the  shaded  area  is  first  heated. 
When  this  area  has  been  brought  to  the  proper  heat  the 
bridge  is  removed  and  the  small  piece  is  pressed  directly 
against  the  large  one.  Of  course,  it  requires  a  certain 
amount  of  experimenting  to  determine  the  length  of 
time  required  to  obtain  the  proper  pre-heating  of  the 
large  piece.  It  should  be  remembered,  however,  that 
butt  welding  allows  a  large  amount  of  lee-way  in  almost 
every  requirement  so  that  absolute  time  or  distance  or 
section  is  never  essential. 

The  various  points  mentioned  here  have  been  brought 
up  to  indicate  the  importance  of  certain  elements  but 
were  not  intended  to  mean  that  no  variations  from  the 
ideal  are  permitted.    If  for  instance,  the  large  piece  of 

work  in  this  case  were  not  sufficiently  pre-heated  the 
only  result  would  be  that  the  smaller  piece  of  work  would 
heat  up  too  rapidly.  This  condition  becomes  easily 
visible  so  that  it  is  not  difficult  to  correct  any  error 
which  may  have  crept  in.  In  the  case  mentioned  we 
would  simply  pull  back  the  die  which  holds  the  small 
piece  of  work,  replace  the  bridge,  heat  the  large  piece  of 
work  a  little  more  and  try  again.  If  a  large  amount  of 
work  of  this  kind  has  to  be  welded  it  would  pay  to 
make  some  careful  experiments  in  order  to  determine 
the  best  amount  of  projection,  voltage,  time  for  pre- 

heating, etc.  In  fact,  in  all  cases  where  quantity  vrork 
is  done  such  experimentation  should  take  place,  and  the 
time  spent  for  it  will  be  saved  many  times  over.  To  ex- 

press this  in  a  few  words,  we  would  say  that  the  same 
care  should  be  exercised  in  the  collection  of  data  for 
each  job  as  if  these  data  were  to  be  used  later  on  for  the 
design  of  an  automatic  machine. 

A  peculiar  application  of  the  principle  of  heating  by 
electricity  and  a  very  valuable  one  is  shown  in  Fig.  10. 
The  finished  piece  to  be  made  is  shown  at  the  right  side. 
In  this  case  the  piece  is  brass,  though  what  follows 
would  apply  equally  well  if  not  better  to  other  materials. 

The  figure  on  the  left  side  shows  the  piece  before 
machining.  The  bulbous  enlargement  in  the  center  is 
obtained  by  holding  the  two  ends  in  the  dies  of  a  butt 
welding  machine,  heating  the  center  and  compressing 
the  piece  when  sufficiently  heated.  In  this  manner  we 
can  do  up-setting  for  various  kinds  of  work  such  as 
collars  or  eccentrics  for  small  cranks,  or  cams  which 
must  be  made  integral  with  a  shaft.  It  is  often  possible 
to  make  a  shaft  with  a  number  of  these  projections 
and  one  may  go  a  step  further  and  combine  such  a  butt 
welding  machine  with  a  press  and  forge  the  shape  re- 

quired from  the  bulb  generated  in  the  welding  machine. 
Such  a  double-purpose  machine  might  be  made  either 
automatic  or  hand  operated. 

Correction 

Attention  is  called  to  an  error  in  the  first  article  in 

this  series  which  appeared  under  the  title  "Resistance 
Welding"  in  Vol.  17,  No.  19.  On  page  721  near  the  end 
of  the  first  paragraph  the  word  "not"  was  erroneously 
inserted.  The  sentence  should  read,  "In  books,  30  to  40 
years  old,  one  may  find  the  statement  that  one  of  the 

qualities  of  iron  is  that  it  is  weldable." 

Carbonizing  with  Acetylene  Torch — Discussion 

By  R.  E.  Marks 

The  article  on  page  930,  Vol.  57  of  American 
Machinist  on  carbonizing  by  means  of  an  acetylene 
torch  is  of  interest,  especially  the  utilization  of  the 
fan  motor  to  turn  the  wheel  automatically  by  means 
of  the  long  pawl  shown. 

It  shows,  however,  that  really  new  things  are  hard 
to  find  as  this  same  method  has  been  used  by  the 
Pierce-Arrow  Co.  for  several  years.  This  was  designed 
by  Hans  Buerk  and  put  into  operation  in  March,  1916. 
It  was,  in  fact,  illustrated  on  page  116,  Vol.  53  of 
American  Machinist.  This  seems  to  indicate  that  in 

spite  of  splendid  journals  like  the  American  Machinist, 
new  shop  ideas  travel  more  slowly  than  we  think  and 

ai-e  sometimes  inadvertently  and  unfortunately  credited 
to  the  wrong  man. 



January  11,  1923 Build  Bigger  Profits  ivith  Better  Equipment 65 

'■'f!jm:. 
j^    ̂ ^^^m^^^gjm^^^^^^m 

■ 

— I 

'^^'^'^^jL^^^^H^t^ T^ H 
H*  JP^'JfMU                     J 

■

1

 

-i^*||Br>' 

/4 
HUB'-S^S^-^ li^ 

/ 

4^^^
 

m^ 

,-'
 

FIG.  1— MOLDING  SWKKfEK  BOUIKS.    FIG.  2— TESTING  METAL  TEMFERATUKK.    FIG.  3— PREHEATING  POURING  LADLE 

Glimpses  of  a  Modern  Aluminum  Foundry 
By  FRED  H.  COLVIN 
Editor,  Atmrirnn  Machinist 

Methods  of  molding — Controlling  temperature  of  metal 
by  pyrometer  and  by  pre-heating  ladles — Mechanical 
sand  separation  and  reconditioning — Band  sawing  gates 

FIVE  VIEWS  in  the  foundry  of  the  Hoover  Suction 
Sweeper  Company,  North  Canton,  Ohio,  give  a 
good  idea  of  the  completeness  of  its  equipment  and 

the  way  in  which  the  work  is  handled.  In  Fig.  1  the 
patterns  have  just  been  withdrawn  from  the  molds  and 
rolled  up  out  of  the  way.  A  molder  and  helper  turn  out 
17  molds  per  hour  with  this  machine. 

The  quality  of  aluminum  castings  depends  largely 
upon  the  temperature  at  which  the  metal  is  poured. 

To  keep  tabs  on  this  the  men  check  every  furnace  be- 
fore the  metal  is  poured  out  into  the  ladles.  In  Fig.  2 

the  temperature  is  checked  by  pyrometer  with  the 
thermo-couple  at  the  end  of  the  long  rod.  Before  run- 

ning the  aluminum  into  the  pouring  ladle  the  tempera- 
ture of  the  ladle  is  brought  up  to  the  proper  point  by 

means  of  a  gas  heater  inserted  in  the  ladle  before  using, 
as  shown  in  Fig.  3. 
Hand  work  is  eliminated  as  far  as  possible  in  this 

foundry.  The  molds  are  dumped  into  a  tilting  truck 
which  is  then  picked  up  by  motor  carrier  and  taken  to 
the  intake  hopper  of  the  sand  reclaiming  machine  as 
shown  in  Fig.  4.  Here  the  load  is  dumped  on  the  grating, 
the  sand  going  through  and  the  castings  being  placed  in 
the  truck  shown.  About  300  truck  loads  (45  tons)  of 
•sasiings  are  handled  per  day  at  this  point.  The  sand 
is  then  mixed  with  a  proper  proportion  of  new  sand  and 
reworked  and  is  then  ready  for  use  again.  Band 
saws  are  used  for  cutting  off  the  gates  as  shown  in 
Fig.  5,  this  method  leaving  a  clean  surface  without 
stressing  or  deforming  the  castings  in  any  way. 

FIG.  4— DTIIPTNG  MOLDS  OVER  SAND  GR.\TE.     FIG.  5— S.\WING  OFF  G.\TES 
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What  Are  the  Worker's  Prospects  in  the 
Machinery  Building  Industry? 

— Discussion 

By  Gaylord  G.  Thompson 

The  article  under  the  above  title  by  myself  appearing 
in  the  American  Machinist,  page  537,  Vol.  57,  in  answer 
to  A.  W.  Forbes'  article  of  same  title,  apparently  does 
not  harmonize  with  the  opinion  of  Mr.  Forbes  insofar 
as  it  concerns  the  starting  wage  of  the  14  year  old  boy, 
the  earning  abilities  of  the  exceptionally  bright  boy  and 
the  exceptionally  bright  college  graduate. 

Before  entering  further  into  this  discussion  let  us 
consider  this  question :  To  what  generation  of  workers 
are  these  curves  applicable?  If  we  start  these  curves 
on  the  present-day  earnings  of  a  14  year  old  boy  or 
other  worker  entering  into  manufacturing  activities  for 
the  first  time,  the  resultant  calculations  would  be 
merely  an  expression  of  future  possibilities  based  on 
the  present-day  economic  conditions.  We  have  no  as- 

surance that  the  monetary  valuation  for  labor  will  be 
the  same  twenty  years  from  now  as  it  is  today. 

Now  that  we  cannot  manipulate  these  curves  to  give 
absolutely  reliable  calculations  of  future  labor  value, 
is  it  possible  then  to  base  the  curves  on  available  statis- 

tics gleaned  from  the  past  earnings  of  the  workers 
who  today  are  55  years  of  age  or  more?  The  answer  is 
yes,  but,  we  would  again  be  confronted  with  the  fact 
that  the  worker's  earnings  were  considerably  smaller 
40  years  ago  when  a  ̂ killed  worker  in  a  shop  at  that 
time  was  earning  considerable  less  than  Mr.  Forbes 
pays  a  14  year  old  boy  today,  namely  25  cents  per  hour. 

Considering  that  we  cannot  therefore  use  the  earning 
ability  of  the  past  generation  or  the  earning  probabili- 

ties of  the  coming  generation  of  workers  we  must 
reconcile  ourselves  to  a  happy  medium  between  these 
two  extremes  to  develop  a  set  of  curves  to  harmonize 
with  the  present  generation,  whose  ages  would  average 
approximately  35  years. 

A  Hypothetical  Case 

Assuming  that  we  have  before  us  a  young  man  35 

years  of  age  who  is  considered  an  "exceptionally  bright 
boy"  and  regarded  as  the  average  representative  of  his 
class.  Twenty-one  years  ago,  when  this  young  man  was 
14  years  of  age,  were  there  any  manufacturers  paying 
25  cents  per  hour  to  boys  of  that  age  as  Mr.  Forbes  is 
doing  today?  Undoubtedly  not.  Those  were  the  times 
when  a  14  year  old  boy  would  receive  from  five  cents 
to  ten  cents  per  hour.  This  young  man  I  have  repre- 

sented in  my  curve  as  averaging  $45  per  week  at  the 
present  time  and  climbing  rapidly  as  he  develops  the 
matured  judgment  and  respect  consistent  with  age. 

The  curve  A,  which  Mr.  Forbes  compares  to  my 

curve  A,  shows  the  "exceptionally  bright  boy"  earning 
approximately  $75  per  week  at  28  years  of  age.  Is  Mr. 
Forbes  very  sure  that  he  was  paying  this  young  man 
25  cents  per  hour  when  he  was  14  years  old  fourteen 
years  ago?  If  so,  the  curve  as  it  stands  is  perhaps 
correct  as  to  his  standard  of  wage  payments.  If  not, 
then  a  false  impression  is  conveyed  because  of  using 
the  present-day  hourly  rate  of  a  14  year  old  boy  as  the 
hourly  rate  of  a  14  year  old  boy  14  years  ago. 

The  principle  underlying  my  arguments  affecting  the 

"exceptionally  bright  boy"  also  holds  true  with  the 
"exceptionally  bright  college  graduate."  I  cannot  agree 
however  with  Mr.  Forbes  that  the  "exceptionally  bright 

boy"  without  college  training  will  always  maintain  a 
lead  over  an  equally  capable  boy  with  a  college  training. 
I  give  the  former  an  advantage  over  the  latter  only 
insofar  as  it  concerns  practical  experience.  The  latter, 
once  having  attained  practical  experience  is  better 
fitted  by  mental  training  to  make  more  rapid  strides 
toward  the  goal  of  their  respective  achievements. 

The  wide  difference  between  Mr.  Forbes'  and  my  own 
opinion  concerning  the  earning  abilities  of  these  indi- 

viduals is  due  perhaps  to  the  higher  standard  which 
Mr.  Forbes  has  set.  Although  there  are  many  workers 
who  undoubtedly  measure  up  to  the  qualifications  and 

earning  abilities  as  exemplified  by  Mr.  Forbes'  article, 
I  have  been  conservative  and  very  careful  not  to  include 
such  workers  who  by  their  unusual  environments  or 
inheritance  are  bound  to  succeed  almost  in  spite  of 
themselves. 

The  compilation  of  my  set  of  curves  was  based  on 
data  which  I  have  accumulated  during  my  experiences 
as  a  factory  worker,  teacher,  manufacturing  executive, 
and  employer. 

♦   
A  75-Ton  Casting  from  the 

Ford  Foundry 

Just  to  show  the  capacity  of  the  new  Ford  steel  foun- 
dry and  its  electric  furnaces  we  illustrate  a  casting  re- 

cently turned  out.  This  casting  is  for  the  field  of  a  huge 
turbo-generator  set  being  built  for  the  new  power  house. 
The  height  of  this  casting  is  12  ft.  3  in. ;  the  extreme 
width  14  ft.;  the  outside  diameter  12  ft.  and  the  inside 
diameter  100  in.     The  heaviest  section  of  the  metal  is 

A  75-TON  GENERATOR  CASTING 

7  in.  and  the  lightest,  in  the  outside  wall,  2  in.  The  size 
can  be  better  appreciated  by  comparing  with  the  Lincoln 
touring  car  in  the  inside.  The  casting  is  of  semi-steel 
and  weighs  75  tons. 

An  interesting  feature  is  that  a  casting  of  such  size 
could  be  successfully  made  in  a  plant  where  the  average 
work  is  so  very^  much  smaller.  The  answer  is  that  in 
a  plant  of  this  size,  employing  thousands  of  men,  it 
is  comparativelj'  easy  to  find  enough  skilled  men  for 
any  special  job,  from  jnaking  a  75-ton  casting  to  doing 
watch  work.  The  resources  of  such  an  industrial  army 
are  almost  unlimited. 
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Oscillations  and  Fatigue  of  Springs 
By  JOSEPH  KAYE  WOOD 

Engineer,  Western  Electric  Co.,  Inc.  and  A.  T.  &  T.  Co. 

The  first  article — General  cases  of  vibration — 
Period  equation  derived  with  assumed  constant 

load  attached  to   spring — Damped  vibrations 

IN  TBE  AUTHOR'S  previous  articles  on  the  design of  springs,  published  in  Vol.  55  of  American 
Machinist,  the  important  matter  of  the  oscillations 

of  springs  was  not  covered.  This  subject,  which  brings 
in  the  additional  factor  of  time  or  period  of  oscillation 
can  be  advantageously  considered  from  a  general  point 
of  view  as  the  subjects  in  the  articles  previously  men- 

tioned were  treated. 
This  general  method  of  treating  the  subject  of  spring 

design  is  felt  by  the  writer  to  be  an  efficient  one.     It 

in  these  formulas,  the  values  of  which  depend  upon 
three  things,  namely,  the  spring  form,  (helical,  spiral 
or  flat,)  the  cross  sectional  form  of  material,  (round, 

square,  elliptical  or  rectangular,)  and  the  kind  of  elas- 
ticity involved,  (twisting,  bending  or  a  combination  of 

both).  Fig.  1  shows,  diagrammatically,  the  scope  of 
this  general  policy. 

A  body  is  said  to  oscillate  or  vibrate  when  it  moves 
forward  and  backward,  on  either  side  of  a  stationary 
point  of  reference,  alternately.     There  are  many  cases 
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FIG.   1— DESIGN  OF  SPRINGS 

is  certainly  better  economy  to  have  a  common  starting 

point  with  two  or  three  highways,  each  with  a  minimum 

number  of  branch  roadways,  which  insure  maximum 

convenience,  than  to  have  a  complex  system  of  road- 
ways, each  emanating  from  the  same  starting  point. 

Hence,  in  this  analogy,  the  common  highways  are 

the  general  formulas  given  in  the  article  "Spring 
Design  in  General"  on  page  757,  Vol.  55  of  American 
Machinist,  for  the  load  deflection  rate  (l.d.r.)  and  for 

the  spring  criterion  (s.c.)  of  safe  stressing.  The 

branch  roadways  are  the  constants  4'  and  e  contained 

of  oscillating  bodies  which  cannot  possibly  escape  the 
attention  of  even  the  most  casual  observer.  Our  very 
lives  depend  upon  the  accurate  oscillations  of  our  hearts. 
We  exchange  thoughts  through  the  agencies  of  a 
tympanic  membrane  or  ear  drum  and  of  a  pair  of  vocal 
chords  in  which  the  ear  drum  is  set  in  vibration  by 
the  sound  waves  (air  disturbances)  generated  by  the 
vibrating  vocal  chords  of  the  person  transmitting  the 
thought. 

The  distance   through   which   thoughts   can    be   ex- 
changed by  the  vibrating  organs  of  the  body,  is  limited 
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at  most,  to  only  a  few  hundred  feet.  However,  by  the 
additional  use  of  two  vibrating  metallic  disks  and  a 

certain  amount  of  electrical  energy  transmitted  in  the 

form  of  telephone  currents  or  radio  waves,  thoughts 
can  be  exchanged  through  thousands  of  miles. 

Cases  of  oscillations  which  are  visible  to  the  human 

eye,  are:  The  constant  swinging'  of  a  clock  pendulum, 
the  vibrating  hair  spring  of  a  watch,  and  those  that 

are  of  interest  to  the  vacationist,  the  pleasant  oscilla- 
tions of  a  good  set  of  automobile  springs  or  the  diving 

board  at  the  beach. 

In  a  great  many  cases,  as  for  example,  in  the  pen- 

FIG.  2— CIRCLE  OF  REFERENCE  FOR  SIMPLE 
HARMONIC    MOTION 

dulum,  the  forces  producing  displacements  of  the  mass 
are  proportional  to  (or  nearly  so),  and  in  opposition 
to  these  displacements.  The  result  of  this  condition  is 
that  each  forward  and  backward  movement,  or  oscilla- 

tion occurs  in  an  equal  period  of  time.  Various  text- 
books call  this  motion  either  simple  harmonic  motion 

or  isochroneous  motion.  The  oscillations  of  springs 
are  of  this  type  of  motion,  because  the  displacements, 
better  known  as  deflections,  also  are  proportional  and 
in  opposition  to  the  applied  loads,  provided  the  propor- 

tional limit  of  the  spring  is  not  exceeded. 

Period  for  Any  Simple  Harmonic  Motion 

An  instrument  that  is  useful  in  deriving  an  expres- 
sion for  the  period  of  oscillation  of  any  simple  harmonic 

or  isochroneous  motion  is  that  of  a  body  moving  with 
a  uniform  velocity  in  the  circumference  of  a  circle. 
Fig.  2  shows  such  a  body  A  of  which  the  rectangular 
co-ordinates  are  x  and  y.  The  deviating  force  Pd  which 
keeps  the  body  moving  in  a  circumference  acts  along 
the  radius  F.  Pr  and  P„  are  the  rectangular  compo- 

nents of  this  force.  We  are  interested  principally  in 
these  components,  because  they  produce  motions  of 
translation,  similar  to  those  produced  by  spring  loads. 
In  other  words,  they  are  the  equivalent  forces  which 
would  move  the  body  according  to  its  projected  posi- 

tions on  the  corresponding  x  or  y  axis.  As  the  motions 
on  these  axes  are  similar,  it  will  not  be  necessary  to 
analyze  both  of  them.  We  therefore  will  choose  the 
motion  on  the  x  axis  and  determine  the  time  T  it  takes 
for  the  projected  body  to  travel  from  0  to  +F  back 
to  0,  to  —F  and  back  to  O  again.  This  time  interval 
is  called  the  period  of  oscillation. 

By  geometry  X  =  F  sin  a. 
By  mechanics  a  :=  wt  where  ̂   is  the  angular  velocity 
which    substituted  in    the    preceding    equation    gives 
X  =  F  sin  wt.  (1) cix 

Differentiating  (1),  -jr  =  —  «F  cos  <■!(,  which  is  equal 

to  the  velocity  of  the  projected  body  at  the  end  of  t 
seconds.     By  differentiating  this  expression  again,  the 
linear  acceleration  is  obtained: 

d'x 
-gp  =  —  o^'F  sin  o,t=  —  u-'X  [from  (1) ].       (2) 

Now  the  component  force  Pj   is  equal  to  the  mass  M 
of  the  projected  body  multiplied  by  the  acceleration, 

go 

Hence  this  equation  shows  that  we  have  the  condi- 
tion in  which  the  displacements  ai-e  proportional  and 

are  in  opposition  to  the  forces  producing  them.  This 
is  a  condition  which  is  identical  with  the  isochroneous 
oscillations  of  a  spring  whose  effective  mass  has  the 

acceleration  <^'X.  Thus  the  geometric  constants  of  a 
circle  involved  in  the  angular  velocity  w  should  appear 
in  the  expression  for  the  period  of  oscillation  T.  To 
show  this,  the  angular  velocity  w  will  be  substituted 
in  equation  (3)  in  terms  of  the  time  T  of  one  revolution 
of  the  body  A.  In  mechanics,  we  know  that  the  angular 
velocity  is  equal  to  the  rate  of  increase  of  the  angle  a, 
that  is, 

2tr  (number  of  radians  in  one  revolution). 
T  (time  of  one  revolution) 

Substituting  in   (3), 

where  X  is  any  displacement.     For  maximum  displace- 
ment, X  =  F,  and 

W  /2 

period  of  oscillation.      (4) r  _  2^     JWF ~Vg\  P~ 
As  a  matter  of  fact,  and  as  will  be  shown  later,  the 

circle  constant  2w  appears  in  the  period  equation  for 
every  type  of  spring.  This  constant  also  appears  in 
the  period  equation  for  every  vibration  even  though  it 
is  complex;  for  Fourier  has  shown  that  every  complex 
vibi-ation  can  be  represented  by  a  group  of  simple 
harmonic  vibrations.  Thus  in  this  case,  the  circle 
is  a  useful  instrument  in  that  it  supplies  us  with  the 
constant  27r  in  the  period  equation. 

The  maximum  displacement  F  corresponding  to  the 
maximum  restoring  force  P  is  called  the  amplitude  of 
the  oscillation.  The  frequency  of  the  oscillation  is  equal 
to  the  number  of  oscillations  per  unit  of  time  and  is 
numerically  equal  to  the  reciprocal  of  the  period  of 
oscillation. 

So  far  all  parts  of  the  oscillating  mass  have  been 
considered  as  moving  together  with  an  equal  velocity, 

that  is,  as  having  equal  displacements  at  any  instantane- 
ous moment.  This  assumption  is  not  true  for  oscillating 

springs,  because  they  have  fixed  or  clamped  parts,  and 

at  any  instantaneous  moment,  the  deflections  or  dis- 
placements increase  from  zero  at  the  fixed  part  to  a 

maximum  at  the  free  end.  Thus  an  elastic  wave  motion 
is  set  up  in  the  spring,  which  is  then  said  to  vibrate 
in  a  wave  of  the  gravest  or  fundamental  mode.  When 
a  spring  oscillates  in  such  a  way  that  the  nodes,  that  is. 
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69 additional  parts  which  do  not  suffer  displacements, 
exist,  then  it  is  said  to  vibrate  in  its  second,  third  or 
fourth  mode  according  to  the  number  of  nodes. 

Springs  are  rated  statically  by  the  deflection  per 
given  load  at  the  free  end  where  it  is  a  maximum,  that 
is  by  the  load-deflection  rate  (l.d.r.)-  Therefore,  in 
order  to  maintain  the  terms  representing  the  l.d.r.  in 
the  period  equation  for  springs,  some  factor  less  than 
unity  must  be  introduced  into  the  numerator  of  formula 
(4)  which  will  depend  upon  either  an  equivalent 
velocity  for  the  mass  of  the  spring  or  an  equivalent 
mass  for  the  velocities  which  occur  at  the  end  of  the 

spring.  In  other  words,  the  true  kinetic  energy  trans- 
formed from,  and  equal  to  the  potential  energy  stored 

in  the  spring  each  time   deflected  will   be  something 

WW  w 
less  than  75   where  —  is   the   mass    and    V   is    the 2  —  g  9 
velocity  at  the  free  end  of  the  spring.  Another  factor, 
less  than  unity  must  also  be  introduced  into  formula 
(4)  for  the  case  in  which  a  spring  vibrates  in  a  mode 
other  than  its  gravest  or  fundamental.     Both  of  these 
factors  will  tend  to  decrease  the  period  of  oscillation. 

However,  to  simplify  the  treatment  of  the  subject  in 
hand,  the  assumption  will  be  made,  tentatively,  that  a 
vibrating  spring  has  a  rigid  mass,  large  in  comparison 
with  the  mass  of  the  spring,  secured  to  the  free  end. 
Thus  the  mass  of  the  spring  can  be  neglected  without 
causing  appreciable  error,  and  only  the  deviating  force 
will  be  considered  as  being  derived  from  the  latter  mass, 
in  other  words,  from  the  elasticity  of  the  material.    All 
parts  of  the  rigid  mass  will  then  move  together  with 
equal  velocities,  and  it  is  known  that  a  spring  loaded 
in  the  above  manner  will  vibrate  in  its  gravest  mode. 
Hence,  the  two  factors  previously  referred  to  need  not 
be  included  in  the  period  equation  which  now  will  be 

which  is  available  for  transformation  into  the  necessary 
kinetic  energy  to  keep  the  spring  oscillating. 

The  dotted  circle  is  drawn  merely  to  show  that  this 
motion  is  isochroneous  as  illustrated  in  Fig.  2.  The 
symbols  -\-F  and  — F  each  represent  the  amplitude  of 
oscillation  while  -\-P  and  — P  represent  the  correspond- 

ing restoring  forces.  When  the  con.stant  load  W  is 
removed,  the  datum  plane  of  equilibrium  Ae  —  Ae  is 
simply  moved  to  A  —  A  and  the  corresponding  load- 
amplitude  triangles  remain  the  same.  Of  course  in  the 
case  which  we  are  considering  now,  the  period  of  oscil- 

lation will  be  found  to  be  very  much  greater,  because 
of  the  larger  mass  involved. 

Suppose  while  the  spring  is  vibrating,  it  is  drawn 
along  the  plane  A  —  A.  The  sine  curve  shown  in  dotted 
lines  would  be  traced  by  the  point  A,  provided  no  other 
forces  resisted  the  motion ;  that  is,  the  spring  would 
keep  on  oscillating  forever.  But  as  in  all  cases  of 
motion,  frictional  forces  under  the  general  name  of 

"damping"  forces  oppose  the  motion  as  soon  as  it  is 
started,  and  the  actual  sine  curve  traced  would  be  the 
one  drawn  in  a  solid  line  in  Fig.  3.  This  curve  is 

called  a  "damped  sine  wave."  The  action  in  detail  is 
as  follows: 

PF 
The  potential  stress  energy  equal  to  -~- ,  shown  by 

the  shaded  triangle  in  Fig.  3,  is  stored  in  the  spring 
by  a  load  ~\-P  acting  at  the  amplitude  -\-F.  Upon  the 
load  being  removed  immediately,  the  potential  energy 

is  transformed  into  kinetic  energy  equal  to 
WW 

2g 

where 

V  is  the  maximum  velocity  which  exists  at  the  point  Ae. 
W 

The  inertia  due  to  the  velocity  of  the  constant  mass g 
deflects  the  spring  in  the  opposite  direction,  a  distance 

r''~~U-Conn-ntiona/ 
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FIG.  3— OSCILLATION  OF  SPRING  WITH  ATTACHED  WEIGHT 

derived  for  all  types  of  springs.  In  the  next  article 

the  mass  of  the  spring  will  be  taken  into  account,  and 
the  two  factors  determined  for  each  type  of  spring. 

In  Fig.  3  are  shown  a  flat  spring  as  it  would  vibrate 

under  a  large  load  and  its  relation  to  the  load-deflection 
curve.  Position  OAe  shows  the  spring  when  it  is  in 

static  equilibrium,  though  under  stress  due  fo  the 
constant  or  rigid  load  W,  while  OA,  and  OA,  show  the 

extreme  positions  to  which  it  makes  its  first  oscillation. 

The  corresponding  loads  are  shown  on  the  curve.  The 

shaded  triangles  represent  the  potential  stress  energy 

equal  to  F  minus  a  very  small  distance,  Fm,  due  to 
damping,  the  logarithm  of  the  fraction  m  being  called 
the  logarithmic  decrement. 

The  potential  stress  energy  due  to  the  deflection 
F  —  Fm  is  again  transformed  into  kinetic  energy  which 
carries  the  spring  past  the  position  of  equilibrium 
Ae  —  Ae,  and  carries  it  in  the  opposite  direction  a 
distance  equal  to  F^  —  Fm  —  F,m.  This  periodic  motion 
continues    until    the    accumulated    decrements,     (Fm), 

(F,m),  (Fjm)   (F„m)  equal  the  amplitude  F  which 
brings  the  spring  to  I'est  in  the  position  of  equilibrium. 
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The  natural  damping  of  springs,  vibrating  freely  as 
just  described,  is  small,  and  has  been  found  by  experi- 

ment to  be  nearly  proportional  to  the  velocity.  Calcula- 
tions based  upon  this  fact  show  that  the  period  of 

oscillation  remains  practically  constant  throughout  the 
naturally  damped  vibration.  Equating  the  energies  for 
the  first  oscillation,  we  have 

Potential  Stress  Energy  =  Kinetic  Energy 

2    ~     2g  ■  ^^> For  any  other  oscillation  this  equation,  would  hold, 
because  V  would  be  decreased  in  proportion  to  the 
decrease  in  P  due  to  damping.  Fj.  is  proportional  to 
Pj,  and  so  would  alsd  be  decreased  a  proportional 
amount.  Hence  the  percentage  decrease  is  squared  <  i 
both  sides  of  the  equation.  The  period  of  oscillation  T 
would  not  be  affected  because  Fx  is  proportional  to  V. 
We  therefore  can  use  expression  (5)  to  derive  the 
formula  for  the  period  of  oscillation. 

1  -  E  _L 
V        g  PF 

Now  referring  back  to  the  circle 

For  spiral  and  sometimes  coiled  springs,  all  the  par- 
ticles of  the  attached  weight  (called  a  balance  wheel 

in  this  case)  instead  of  oscillating  through  equal  dis- 
placements, oscillate  or  gyrate  through  equal  angles 

about  the  enter  of  gravity,  which  is  usually  the  axis 
of  the  spring.  The  period  of  oscillation  for  such  a 
gyrating  body  may  be  derived  as  follows :  In  the  equa- 

tion preceding  formula  (4),  we  have  the  formula  for 
force,  and  as  in  angular  units  torque  corresponds  to 
force,  mass  to  moment  of  inertia,  and  angles  to  length, 
we  may  write 

Torque  =  moment  of  inertia  X<^'  Xangular  displacement PI 

T  =  2v      I : 

PI 

Transposing  (5), 

m 
linear  velocity 

angular  velocity 

V  = 

Fig.  2,  we  have 

X^.  where  the 

equals  -™    radians.     Therefore, 

\2^F/ 

or  T 

1 
PF 2v     fwp 

(6) 

angular  velocity 

27r T 
W 
9 

Vg^  P 
This  is  the  period  of  oscillation  for  all  springs,  as 

well  as  for  the  particular  flat  spring  illustrated,  when 
a  large  constant  load  is  secured  to  the  free  end,  and  the 
inappreciable  mass  of  the  spring  is  neglected.  This 
formula  is  identical  with  formula  (4)  except  that  the 
restoring  force  P  is  derived  from  the  elasticity  of  the 
spring  material.     It  will  be  noted  that  the  load-deflec- 

l  =  length  of  spring. 

F  W 
As  e  =    .    approximately,  and  /  =  —  /?',  we  have 

where  R  equals  the  radius  of  gyration. 

R Calling  the  quantity 
/ the  gyration  factor  K,  we 

may  write  a  general  formula  for  the  period  of  oscilla 
tion  for  springs  having  large  attached  weights, 

2 

2^     JK^ 
W  F 

tion  rate 
p  appears 

in  this  formula. 

(7) 

When  the  weight  is  not  a  gyrating  mass,  /f  =  1.  The 
value  of  K  for  a  balance  wheel  would  have  to  be  substi- 

tuted, for  example,  in  the  case  of  the  hairspring  of  a 
watch.  Another  example  is  the  spiral  spring  which 
determines  the  period  of  oscillation  of  an  electrical 
vibrator. 

P.  A.— Discussion 
By  Elam  Whitney 

Under  the  above  title  on  page  337,  VoL  57,  of  the 
American  Machinist,  Charles  W.  Lee  gives  some  inter- 

esting side  lights. 

The  writer's  relations  to  the  purchasing  agent  are 
from  the  other  side  or  rather  from  the  inside,  namely 
the  engineering  department.  When  the  head  of  this 
department  sends  in  an  inquiry  for  information  about 
a  machine  tool  and  the  maker  wires  his  salesman  to 
call  because  he  happens  to  be  in  that  locality,  it  seems  an 
unnecessary  waste  of  time  if  the  salesman  is  required 
to  wait  an  hour  or  two  for  an  interview  with  the  P.  A. 
before  he  is  permitted  to  see  the  chief  engineer. 

In  an  industry  engaged  in  manufacturing  metal 
products  the  purchasing  agent  may  have  had  long 
training  in  buying  and  selling  but  he  is  certainly  not 
qualified  to  fill  the  position  without  such  knowledge  of 
small  tools  as  would  be  gained,  for  instance,  in  a  tool 
crib.  Very  few  purchasing  agents  can  choose  small 
tools  intellijenty  from  the  various  catalogs  and  they 
never  seem  to  learn  that  button  threading-dies  cannot 
be  used  in  holders  for  the  hollow-mill  type  of  threading 
dies,  or  that  center  drills  are  not  the  same  as  center 
reamers  or  that  form  tools  should  be  designated  as 

circular  forming  tools  and  form  cutters  as  formed 
milling  cutters.  What  a  wide  difference  there  is  be- 

tween a  forming  die  and  a  threading  die,  yet  lack  of 
shop  training  on  the  part  of  the  purchasing  agent  is 
often  the  cause  of  expensive  delays  due  to  confusion  of 
these  terms. 

When  the  purchasing  office  receives  information  from 
the  dealer  to  the  effect  that  articles  ordered  by  the  pro- 

duction or  engineering  department  are  not  in  stock,  sub- 
stitution should  not  be  made  without  consulting  the 

proper  person.  Unauthorized  substitution  may  result, 
for  instance,  in  delivery  of  a  milling  cutter  correct  as  to 
style  but  having  a  different  sized  hole  than  ordered,  or 
made  of  carbon  steel  where  high-speed  steel  is  necessary. 

The  following  is  an  example  in  which  the  purchasing 
agent  was  partly  to  blame  for  an  error  that  occurred 
when  some  standard  A  in.  roughing  hollow-mills  were 
ordered.  The  mills  were  selected  from  a  catalog  which 

neglected  to  state  that  the  roughing  hollow-mills  listed 
would  cut  0.007  to  0.011  in.  larger  than  the  size  given, 
to  allow  for  finishing  with  a  box  tool  or  adjustable 
finishing  hollow-mill.  The  work  was  to  be  finished  with 
one  cut  and  had  the  engineering  department  been  con- 

ferred .with,  the  error  would  not  have  occurred  as  the 
order  would  have  been  placed  with  a  firm  that  did  not 
make  its  standard  mills  over  size. 
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The  Organization  and  Management 
of  a  Medium  Sized  Plant 

By  PERCY  S.  BROWN 
Works  Manager,  The  Corona  Typewriter  Co.,  Inc.,  Groton.  N.  T. 

Conclusion  of  the  article — Tools  and  machines — Opera- 
tion control — Research  to  secure  standards — Planning 

control  of  materials — Records  for  comparison  and  cost 

ALL  FACTORY  experimental  work  is  under  the 
ZA  direction  and  control  of  the  methods  section  of 

2.  X.  the  methods  division  of  the  planning  department 
and  it  is  the  duty  of  that  department  to  devise  and 
maintain  the  best  methods  of  manufacture  and  procedure 
that  can  be  developed  or  found.  It  accomplishes  this 
through  research  work  on  parts,  processes,  materials, 
supplies,  equipment,  etc.;  careful  reading  of  technical 
papers  and  books ;  visits  to  other  factories ;  the  investi- 

gation of  complaints  of  difficulties  encountered;  the 
maintenance  of  written  standard  practice  instruments 
for  the  methods  adopted,  and  constant  contact  with  the 
results  obtained  from  these  adopted  methods;  through 
records  of  accomplishment;  and  then  more  detailed  in- 

vestigation to  secure  even  greater  benefits. 

Division  of  Methods  Work 

For  convenience  in  operation,  methods  work  is  divided 
into  three  groups,  each  group  being  under  an  engineer 
who  is  familiar  with  the  particular  requirements  of  the 
work  in  his  section,  and  with  the  general  policies  of  the 
company  in  relation  to  such  work. 

This  grouping  is  as  follows: 

1.  General  machining  of  parts  and  their  inspection. 
2.  General  metal  finishing,  hardening,  cleaning,  chemical 

investigation  and  analysis  and  the  inspection  necessary. 
3.  All  sub-assemblies  and  machine  assemblies  and  their 

inspection. 

The  engineer  at  the  head  of  a  group  is  responsible 
for  all  methods  adopted  as  standard  in  that  group.  He 
is  expected  to  keep  the  work  at  the  highest  possible  point 
of  efficiency  in  all  ways,  and  is  responsible  for  the 
technical  accuracy  and  completeness  of  the  methods  and 
processes  adopted.  Through  this  grouping  and  defined 

responsibility  are  found  the  best  machines  for  the  w*ork; 
the  shortest  and  most  economical  path  of  work;  the 
inspection  that  is  necessary  and  at  what  point  and  by 
whom  it  shall  be  given ;  the  easiest  and  most  economical 
method  of  performing  the  work;  the  operations  best 
adapted  to  the  work ;  the  location  of  machines  and  work 
for  the  best  results ;  the  effect  of  changes  in  design  and 

in  tools  on  standard  methods ;  the  value  of  recommenda- 
tions from  operators  and  supervisors  as  to  betterments ; 

the  proper  small  tools  to  use;  the  most  economical  use 
of  supplies ;  the  correction  of  troubles. 

In  the  methods  section  is  placed  the  responsibility 

for  initiating  improvements  and  general  betterments 

and  the  following  up  of  these  ideas  to  the  point  of 

acceptance  or  rejection;  and  the  responsibility  for  see- 

ing that  standard  practice  instructions  for  all  work  are 
issued,  and  that  the  results  obtained  from  these  standard 
methods  are  satisfactory  in  all  ways. 

If  the  methods  section  were  operating  at  full  theoret- 
ical efficiency  it  would  investigate  and  find  the  best 

obtainable  methods  for  securing  the  greatest  pros- 
perity for  both  company  and  employee;  would  see  that 

the  interests  of  both  employer  and  employee  are  iden- 
tical; demonstrate  that  by  economy  and  the  elimination 

of  waste  in  materials,  time  and  effort,  a  high  wage  can 
be  maintained  and  a  low  production  cost  secured ;  would 
see  that  there  are  no  wasted  motions  or  movements ;  not 
one  useless  or  unnecessary  job  performed ;  that  there  is 
absolutely  accurate  control  of  every  operation,  function 
and  department  in  accordance  with  the  best  knowledge 
obtainable  as  to  what  is  most  desirable ;  that  this  knowl- 

edge is  recorded  and  becomes  a  standard  until  some 
better  knowledge  supplants  it;  that  this  knowledge  and 
standard  is  constantly  utilized  and  applied;  that  proper 
use  and  application  of  this  knowledge  are  fitly  rewarded ; 
and  to  make  repeated  studies  and  investigations  of  any 
data  or  information  that  can  be  used  to  further  these 

objects. 

Scheduling,  Routing,  Controlling  and  Dispatching 

A  record  of  all  parts  is  kept  in  the  parts  ledger.  This 
ledger  records  all  parts  on  order,  in  process  and  in 
finished  parts.  Each  part  has  a  sheet  in  the  ledger  and 
in  the  upper  right-hand  corner  is  shown  the  number  of 
parts  per  set  and  the  lot  size  to  be  ordered.  In  the 

upper  left-hand  corner  we  show  the  lead."  This  lead  is determined  by  first  figuring  the  number  of  days  it  takes 
to  manufacture  an  order  of  parts.  The  number  of  days 
multiplied  by  the  production  per  day  (this  data  being 
furnished  by  the  works  manager  for  as  many  months 
in  advance  as  possible)  plus  the  minimum  amount  for 
finished  parts  stock  gives  the  lead,  or  the  minimum 
number  of  parts  that  should  be  available  and  on  order. 

When  the  quantity  shown  in  the  "Available  and  Ordered" 
column  is  within  ten  days  of  the  minimum,  the  stock 
ledger  clerk  immediately  issues  a  manufacturing  order 
for  the  quantity  of  parts  specified  in  the  upper  right- 
hand  corner. 

The  manufacturing  order.  Fig.  11,  is  filled  in  showing 
starting  date  and  finishing  date.  The  starting  date  is 
determined  from  the  parts  ledger  lead  and  the  finishing 

date  by  adding  the  number  of  days  required  to  manu- 
facture the  given  quantity  to  the  date  on  which  the  order 

is  to  start.     The  manufacturing  order  is  then  sent  to 
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the  balance  of  stores  ledger  clerk  who  apportions  the 

material  on  the  balance  of  stores  card  and  then  sends 

the  order  to  the  control  board  division  for  use  in  plan- 

ning on  the  control  boards.  If  for  any  reason  the  bal- 
ance of  stores  clerk  does  not  have  the  material  required, 

the  order  is  returned  to  the  parts  ledger  clerk  where  it 

is  filed  under  "Orders  Held  up  for  Material,"  and  the 
balance  of  stores  clerk  immediately  takes  the  matter  up 

with  the  purchasing  department  in  order  to  hasten 
delivery  of  material. 

The  control  board  clerk  upon  receiving  the  manufac- 

44.8673-5m.12  21 

Manufacturing  Order  No. 
Corona  Typewriter  G>mpany,  Inc 

Starting  Date 

To  Supervisor  Dept.  No. 

Make — Quantity 

Part  No. 

Part  Name 

Finishing  Date 

Material  Requited 
Lbs. 

Specifications 

Stock  on  Hand S.  L.  Clerk 

Remarks 

PARTS  ORIGINATED 

DATE QUANTITY DATE 

QUANTITY- 

When  complete  quantity  of  parts  are  originated 
return  this  card  to  Route  Division 

FIG.    11— MANUFACTURING    ORDER 

turing  order  immediately  checks  up  all  tools  and 
machines  required  for  the  manufacture  of  the  order  to 
prevent  hold-ups.  After  he  has  satisfied  himself  that 
tools  and  machines  are  available  for  the  routing  of  work 
on  the  control  boards,  he  takes  the  machine  burden 
record  and  proceeds  to  lay  out  his  work  on  the  control 
boards  so  that  it  will  be  completed  on  the  finishing  date 
specified  on  the  manufacturing  order. 

Each  control  board  consists  of  a  number  of  grooves, 
each  groove  representing  a  part.    When  necessary  sev- 

eral grooves  are  used  for  one  part.  At  the  top  of  the 
board  is  a  calendar  of  all  working  days,  each  day  repre- 

sented by  an  index  strip  1*  in.  long  for  each  day  from 
Monday  to  Friday,  inclusive,  and  1  in.  long  for  Satur- 

days. The  reason  for  this  is  that  I  of  an  inch  repre- 
sents one  hour  and  we  work  nine  hours  each  day  from 

Monday  to  Friday,  inclusive,  and  five  hours  on  Saturday. 
Long  white  card  board  strips  4  in.  high  are  printed  with 
markings  every  i  of  an  inch,  each  mark  representing 
an  hour.  Every  fifth  mark  is  a  heavy  line  for  quick 
reference.  If  the  first  operation  taken  from  the  routine 
card  for  the  given  order  of  parts  should  take  twelve 
hours,  one  of  these  strips  is  cut  2§  in.  long,  and  the 
following  information  is  placed  thereon:  part  number, 
order  number,  operation  number,  machine  number, 
quantity,  and  department  number.  This  slip  is  then 
placed  on  the  board  in  the  groove  representing  the  part 
and  under  the  date  which  the  machine  burden  record 
shows  that  the  machine  will  be  available.  While  it  is 

true  that  we  plan  to  a  certain  machine,  the  super- 
visor of  a  department  may  do  the  work  on  any  machine 

in  the  group,  but  he  must  complete  the  work  in  the 
specified  time.  The  control  board  clerk  proceeds  in  the 
same  manner  with  all  operations  on  the  order  until  all 
have  been  posted. 

Planned  Operation  Lists 

The  dispatch  clerk  copies  all  work  shown  on  the  con- 
trol board  on  what  is  known  as  the  planned  operations 

lists,  an  example  of  which  is  shown  by  Fig.  12.  This 
list  is  sent  to  the  department  supervisor  six  days  in 
advance  of  the  time  that  an  operation  is  to  be  started 
to  show  him  just  what  work  he  will  have  to  do  in  his 
department.  These  planned  operation  lists  are  made 
out  in  triplicate,  one  copy  being  sent  to  the  supervisor 
of  the  department,  one  to  the  planning  center  serving 
that  department,  and  one  being  filed  for  reference  of  the 
dispatch  clerk.  The  dispatch  clerk  also  makes  out  all 
operation  cost  tickets,  Fig.  13,  covering  planned  work 
shown  on  the  planned  operation  lists  and  sends  them 
with  the  planning  center  copy  of  the  planned  operation 
lists  to  the  proper  planning  center  clerk.  He  also  sends 
the  bills  of  materials,  Fig.  14,  for  all  materials  to  the 

raw  material  stores.  '  The  reason  for  sending  the  plan- 
ning center  clerk  a  copy  of  the  planned  operation  list 

is  to  inform  him  of  the  work  to  be  done  in  the  depart- 
ment which  he  serves  so  that  he  may  be  ready  to  deliver 

it  to  the  proper  machine  at  the  time  specified.  The 
supervisor  of  the  department  checks  the  planned  oper- 

ation lists  as  he  completes  the  work,  and  upon  completion 
of  all  work  shown  on  any  one  planned  operation  list  he 
returns  the  list  to  the  dispatch  clerk  in  the  control 
board  division  where  it  is  checked  with  the  control 
boards  to  catch  any  error  due  to  posting  the  control 

board  or  to  the  supervisor's  incorrectly  checking  his list. 

Operation  cost  tickets  are  made  out  in  duplicate  and 
are  used  to  record  time  and  other  data  for  pay  roll  and 
costing  purposes.  Upon  completion  of  an  operation,  all 
operation  cost  tickets  are  signed  by  the  inspector  and 
supervisor  of  the  department  doing  the  work.  The 
inspector  signs  all  tickets  because  nearly  all  of  our  work 
is  piece  work  and  we  do  not  pay  operators  for  work 
which  they  perform  that  is  not  up  to  standard  quality. 
Tickets  are  signed  by  the  supervisor  of  the  department 
because  he  may  find,  it  necessary  to  change  operations 
from  piece  work  to  day  work.  All  such  changes,  how- 

ever, must  be  approved  by  the  works  manager  or  his 
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PLANNED  OPERA  HON  LIST 
Corona  Typewriter  Company,  Inc 

FOLLOWING  PARTS  ARE  PLANNED  TO  START  TO-DAY 

Dept.  No                                                                                                                                                    D,tt 

P«tNo. Operation  No.  and  Name,  Quantity,  Order  No 
and  Machine  No.  or  Group 

Tool 
Req. 

No. 

Tool. 

OK. 

Stork JUq. 

Oper. 
Ticket 

O.K. 

Dan 

Sorted 

Super. 

Date  to  be 
Finiahed Data Finished           « 

Super. 

Routing:     Route  Dept. 

Chect«l  Bv 

FIG.  12— PLANNED  OPERATION  LIST 

assistant  before  day  work  will  be  paid  for  piece  work 
operations.  The  original  copy  of  the  operation  cost 
ticket  is  sent  to  the  pay  roll  division  of  the  cost  depart- 

ment, and  from  there  to  the  cost  clerk.  The  duplicate  is 
sent  to  the  dispatch  clerk  in  the  control  board  division 
and  all  work  shown  as  completed  is  posted  on  the  con- 

trol boards. 

Bill  of  Materials 

The  bill  of  materials  is  made  out  in  duplicate  and  is 
sent  to  the  raw  material  stores  by  the  dispatch  clerk. 
The  stores  keeper  issues  the  material  to  the  department 
indicated  and  at  the  time  specified,  and  then  sends  the 
bill  of  materials  to  the  balance  of  stores  clerk  where 
it  is  entered  on  the  balance  of  stores  ledger,  priced  and 
extended,   and   forwarded  to  the  cost  department. 

All  parts  are  forwarded  from  one  operation  to  another 
on  parts  forwarding  and  identification  tickets,  as  shown 
in  Fig.  15.  Every  pan  of  work  must  have  one  of  these 

tickets  and  they  must  be  O.K.'d  by  the  inspector  before 
the  parts  may  be  physically  moved  from  a  planning 
center.  A  copy  of  the  parts  forwarding  and  identifica- 

tion ticket  is  sent  to  the  scheduling  division  of  the 
planning  department  where  it  is  filed  for  reference. 
When  a  manufacturing  order  is  issued  an  entry  is  made 

in  the  parts  ledger  under  "On  Order"  column.    When  a 

parts  forwarding  and  identification  ticket  covers  parts 
being  forwarded  from  material  to  the  first  manufactui-- 
ing  operation,  an  entry  is  made  in  the  parts  ledger, 

transferring  parts  from  the  "On  Order"  to  "In  Process" 
column.  Where  parts  are  forwarded  from  the  last  oper- 

ation to  finished  parts  stock,  we  use  a  parts  forwarding 
and  identification  ticket  of  a  different  color  to  facilitate 
sorting.  All  parts  forwarding  and  identification  tickets 
that  accompany  parts  to  finished  parts  stock  are  posted 
in  the  parts  ledger  and  the  parts  are  transferred  from 
the  "In  Process"  to  the  "Finished  Parts"  column. 

All  requisitions  for  parts  from  finished  parts  stock 
are  sent  to  the  parts  ledger  clerk  and  are  posted  in  the 
parts  ledger,  deducting  the  quantity  from  the  finished 
parts  and  the  available  and  on  order  columns. 

Assembling  Operations 

As  previously  stated  assembling  operations  are  begun 
in  our  Cortland  plant.  The  first  step  in  assembling  is 
known  as  sub-assembling.  Here  we  have  parts  requisi- 

tioned to  jobs  from  the  finished  parts  stock  room  and 
delivered  to  the  jobs  in  standardized  trays  to  increase 
operator  efficiency.  All  operations  are  on  piece  work 
and  highly  standardized  tools  and  fixtures  are  used. 
When  the  sub-assemblies  are  completed  they  are  sent  to 
the    assembly    stock    service    division    where    they    are 

Dept.  No. COST  OPERATION  TICKET-DIRECT  LABOR 
CORONA  TYPEWRITER  COMPANY.  INC. 

Mfs 

Order  No. 

Week  Endins 

Date 

Part  No. Employee  No. Name  of  Employee 
Planned  For  mach.  No. 

Oper.  No Operation  Name Reason  For.D.W.  or  Extreme  Effic. 

0.  K.  SUPR 0.  K.  IHSP^ CHKD  P.  C.  C. Lot  QUANTITY 
PIECES  Returned- 

Pieces  Rejected Pieces  Paid  For P.W. 

D.  W. 
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Labor  Kht 
Mach.  No. 

, Routing:  To  Ccjt  Dept.  9.%55-S0m4M       .| 

fig.   13— operation  COST  TICKET 
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placed  in  trays  with  other  parts  and  are  issued  to  the 
various  jobs  on  which  they  are  used. 

Major  assembly  operations  begin  with  the  numbering 
of  the  frame,  all  frames  being  numbered  serially. 
Assembly  work  is  progressive,  there  being  a  certain 
number  of  girls  or  men  performing  the  same  work  on  a 
job.  When  a  frame  is  numbered  it  is  placed  on  a  rack 
on  the  front  of  the  work  bench  within  easy  reach  of 

card,  Figs.  16  and  17,  which  is  a  card  doubled  over  with 
perforated  strips  on  the  under  part,  bearing  the  num- 

ber and  name  of  each  job,  serial  number  of  the  machine, 
which  the  card  accompanies,  and  place  for  date  and 
clock  number  of  the  operator.  As  the  card  travels  for- 

ward with  the  machine,  the  stub  is  filled  in  by  the 
operator  for  the  job  which  he  performs  and  is  torn  off 
and  retained  until  the  end  of  the  day  when  all  stubs 

TO  BE  USED  ONLY  FOR  MATERIAL  DRAWN  DII     |        /^C"    lUIAXCTDIAI     C       CORONA  TYPEWRITER FROM  STORES  FOR  MANUFACTURING  ORDERS     DIL-L-    V_/P      IVIM  I    tlr<l/\l_0  COMPANY.  INC. 
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the  operator  and  upon  completion  of  the  next  operation 
it  is  placed  on  the  next  bench  and  so  travels  from  one 
end  of  the  room  to  the  other  so  that  there  is  a  con- 

tinuous flow  until  assembly  work  is  completed.  Up  to 
the  time  a  machine  reaches  what  is  known  as  the  key- 

board operation  all  machines  are  identical.  Starting 
with  the  keyboard  operation,  however,  the  identity  of 
machines  is  established  through  the  stamping  of  an 
assembly  card.  The  card  is  stamped  to  show  whether 
it  is  a  No.  20  keyboard,  which  would  be  a  regular  Ameri- 

can keyboard,  a  No.  28,  which  would  be  English  and 
so  on.  At  the  same  time  it  is  stamped  to  show  whether 
it  is  a  pica,  elite,  medium  roman,  or  other  type,  and 
whether  it  has  gothic  or  plain  figures.  When  this  infor- 

mation has  been  stamped  on  the  card,  the  corresponding 
keyboard  is  assembled  and  corresponding  type  are 
soldered  on  after  the  keyboard  assembly,  and  when  the 
machine  reaches  the  part  final  assembly,  a  carriage 
with  elite  spacing  or  pica  spacing,  as  the  case  may  be, 
is  assembled  to  the  machine. 

The  information  which  enables  the  keyboard  job  to 
stamp  the  assembly  cards  is  received  from  the  planning 
department  each  week,  which  in  turn  depends  on  the 
order  department  of  the  general  administrative  organ- 

ization for  the  figures  showing  the  kinds  and  quantities 
of  each  keyboard  that  are  to  be  manufactured.  The 
order  department,  of  course,  knows  the  production 
planned  for  the  month,  and  it  simply  apportions  orders 
on  that  basis. 

Upon  completion  of  the  machines  in  Cortland  they  are 
placed  in  cases  and  shipped  to  Groton,  removed  from  the 
cases  and  adjusted,  inspected,  aligned,  inspected  for 
alignment,  and  then  sent  to  the  final  inspection  and  from 
there  by  belt  conveyor  to  the  stock  and  shipping  room. 

Unlike  parts  manufacturing  the  operator's  time  is 
not  recorded  by  ringing  an  operator  in  and  out  on  a 
cost  ticket.     Instead  we  have  substituted  the  assembly 

are  turned  into  the  department  clerk  and  are  carefully 
checked.  The  clerk  then  makes  out  an  output  report 
for  each  job  and  also  makes  out  time  tickets  for  each 
operator,  entering  the  number  of  assemblies  on  the 
ticket  corresponding  with  the  stubs  turned  in.  All 
assembling  jobs  are  on  piece  work.  Job  inspectors, 
though  on  day  work,  tear  off  and  turn  in  the  stubs  in 
the  same  way. 

On  the  front  of  the  assembly  card  there  are  three 
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strips,  all  bearing  the  machine  number,  the  long  one 
giving  the  keyboard  information,  the  numbers  and 

names  of  all  jobs  and  providing  space  for  the  clock  num- 
ber of  the  operator,  and  the  date.  When  an  operator 

tears  off  and  fills  in  a  strip  he  also  fills  in  his  number 
and  the  date  on  the  front  of  the  card.  After  a  machine 
has  been  completed  on  final  inspection  there  are  no 
strips  left  to  be  torn  off  on  the  under  part  of  the  card 
and  all  information  has  been  filled  in  on  the  larger  card 
on  the  upper  section.  This  is  then  torn  off,  the  sample 

of  the  machine's  work  made  by  the  aligning  inspector  is 
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attached  and  the  card  is  finally  filed  in  the  works  man- 

ager's office.  Of  the  two  remaining  stubs  of  the  card, one  is  forwarded  to  the  order  department  when  the 
machine  reaches  stock  and  the  other  remains  with  the 
machine  until  it  has  been  shipped  and  is  then  sent  to 
the  order  department. 

All  the  stubs  turned  in  by  operators  are  sent  to  the 
planning  department  and  are  sorted  and  collected  by 
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machine  number  and  if  any  are  missing  a  prompt 
inquiry  is  made.  This  insures  the  clearing  of  all 
machines  and  prevents  the  holding  up  of  machines  with 
old  serial  numbers.  Special  machines  and  rush  orders 
are  handled  through  assembling  by  affixing  a  small  red 
rush  tag  to  the  assembly  card.  The  assembly  card  is 
of  a  special  size  so  that  it  will  slip  under  the  type  basket 
of  the  machine  without  folding,  thus  guarding  against 
the  separation  of  the  card  from  the  machine  and  pre- 

venting confusion. 
Daily  records  showing  the  individual  attainment  of 

all  operators  on  adjusting,  aligning  and  final  inspection 
and  of  all  assembly  jobs  are  sent  to  the  works  manager 
and  cost  department.  These  records  show  the  daily  pro 
duction,  production  for  the  week,  and  for  the  month, 
and  the  number  of  machines  available  aheafl  of  each  job. 
The  cost  department  prepares  a  department  output 
report,  showing  the  number  of  machines  ahead,  com- 

pleted for  the  day,  week,  and  month  for  each  assembling 
unit,  together  with  quantity  shipped  and  orders  received. 

Therefore  every  executive  of  the  company  knows  daily 
the  exact  status  of  orders,  shipments  and  production 
accomplishment.  From  this  data  the  string  board 

graphics  in  the  works  manager's  office  are  posted  daily, 
and  a  close  control  of  assembly  operations  can  thus  be maintained. 

Materials  are  requisitioned  only  by  the  stores  divi- 
sion of  the  planning  department.  Specifications  for 

materials  for  parts  designed  by  the  designing  and 
experimental  department  are  furnished  to  the  stores 
division  and  purchasing  department  by  the  methods  divi- 

sion of  the  planning  department.  The  balance  of  stores 
ledger  cards  used  for  all  materials  are  practically  iden- 

tical with  the  Taylor  balance  of  stores  card.  When  the 
balance  of  stores  card  shows  that  the  ordering  point 
has  been  reached  a  requisition  is  made  on  the  purchas- 

ing department  in  the  usual  way,  a  copy  being  retained 
for  follow  up  purposes.  However,  in  order  to  keep  raw 
material  inventories  down  it  is  the  custom  of  the  bal- 
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ance  of  stores  ledger  clerk  to  check  the  condition  of  the 
stock  on  the  finished  parts  and  parts  in  process  string 
boards  where  the  graphic  inventories  are  carried.  If  it 
appears  to  him  that  the  supply  of  parts  in  process  or  in 
finished  stock  is  such  as  to  warrant  it,  he  will  specify 
a  later  date  for  delivery  on  the  requisition  than  if  he 
were  merely  ordering  from  the  balance  of  stores  card. 
In  most  instances  the  clerk  consults  the  head  of  the 
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route  division  .before  making  his  decision  to  put  off  the 
delivery  date. 

Upon  receipt  of  the  requisition  the  purchasing  agent 
issues  the  purchase  order.  Copies  of  the  purchase 
order  are  sent  to  the  receiving  department  and  stores 
division  and  one  is  filed  by  the  purchasing  department. 
The  stores  division,  upon  receipt  of  the  purchase  order, 
makes  the  proper  entries  on  the  stores  ledger  card  and 
from  then  on  follows  up  the  order  on  its  copy  of  the 

original  requisition.  The  purchasing  department  fol- 
lows up  the  order  on  its  copy  of  the  purchase  order. 

Upon  receipt  of  the  material  the  receiving  department 
issues  a  material  received  report  which  is  stamped 

"Inspect"  if  the  material  is  to  be  inspected,  or  not 
stamped  if  inspection  is  not  required.  This  report 
accompanies  the  material  to  the  raw  material  inspection 
department  and  upon  completion  of  inspection  a  copy 
of  the  report  is  sent  to  the  stores  division  and  a  copy 
to  the  purchasing  department  and  one  accompanies  the 
material  to  the  store.  Upon  receipt  of  the  material  in 
the  store  room  the  quantity  accepted  is  entered  on 
a  bin  tag.  The  stores  division  makes  the  necessary 
entries  from  the  receiving  report  on  the  stores  ledger 
card  and  the  purchasing  department  makes  the  entries 
on  the  purchase  order,  placing  the  order  in  the  per- 

manent file  if  it  is  complete. 

Disposition  op  Invoices 

When  invoices  are  received  all  copies  are  sent  to  the 
purchasing  department  for  checking  the  price  and  one 
copy  is  then  sent  to  the  stores  division  for  recording  of 
unit  price,  the  other  is  sent  to  the  accounting  depart- 

ment for  payment.  In  keeping  our  balance  of  stores 
ledger  cards  we  use  the  average  system  of  pricing. 
When  a  manufacturing  order  showing  the  material 

required  is  originated  by  the  route  department  it  is 
sent  to  the  stores  division  which  apportions  the  neces- 

sary material  against  the  order  and  returns  the  order 

to  the  route  division  O.K.'d  to  show  that  material  is 
available. 

Raw  materials  are  issued  on  a  bill  of  materials  made 
out  in  the  route  division  of  the  planning  department  and 
sent  directly  to  the  raw  material  stores.  The  raw  mate- 

rial stores  deliver  the  material  to  the  proper  department 
on  the  date  specified  and  record  the  withdrawal  on  the 
bin  tag  and  the  bin  tag  balance  on  the  bill  of  materials 
and  then  forward  the  bill  of  materials  to  the  stores 
ledger  clerk  where  the  withdrawal  entries  are  posted 
on  the  balance  of  stores  ledger  card,  the  unit  price  of 
the  material  entered  on  the  bill  of  materials  and  exten- 

sion made,  the  bin  tag  balance  shown  on  the  bill  of 
materials  compared  with  the  ledger  balance,  and  inves- 

tigation and  correcting  entries  made  if  necessary,  and 
the  bill  of  materials  forwarded  to  the  cost  department. 
Perpetual  inventory  is  maintained  on  all  materials  by 
checking  the  bin  tag  against  an  actual  inventory  of  bin 
contents.  The  bin  tag  is  then  corrected  if  necessary  and 
is  sent  to  the  stores  ledger  clerk  to  be  checked  against 
the  stores  ledger  card.  A  correcting  entry  is  made  on 
the  card  if  necessary.  Bin  tags  are  checked  in  such 
quantities  as  to  insure  complete  inventory  of  all  mate- 

rials at  least  once  a  year. 
The  same  procedure  is  followed  on  supply  stores  as 

on  raw  materials  with  the  exception  that  no  string  board 
inventory  is  kept  of  regular  supply  stores  and  a  supply 
requisition  is  substituted  for  the  bill  of  materials. 

It  has  been  our  experience  that  the  thorough  func- 
tionalizing  of  the  factory  organization  and  the  resulting 

development  of  close  control  on  all  manufacturing  activ- 
ities has  brought  about  many  economies.  The  control 

of  manufacturing  operations  through  the  study  of 
proper  routing  and  the  elimination  of  all  unnecessary 
operations  has  resulted  in  lower  manufacturing  costs. 
This  has  been  very  appreciably  helped  by  the  establish- 

ment of  definite  and  precisely  understood  instructions 
for  all  operations,  whether  piece  work  or  day  work.  We 
are  not  content  with  securing  efficiency  through  piece 
work,  but  we  h^ve  also  established  control  of  production 
on  day  work  on  both  manufacturing  operations  and 
detail  inspection  operations.  By  maintaining  accurate 
records  we  are  able  to  compare  individual  efficiencies 
on  the  same  operation  or  on  similar  operations,  and 
gradually  we  are  establishing  dependable  standards  for 
operations  not  on  piece  work  as  well  as  for  those  on 
piece  work.  The  direct  saving  in  labor  cost  through  the 
establishment  of  standards  and  the  maintenance  of 
records  has  been  very  high,  resulting  in  lower  costs  for 
operations  and  higher  returns  to  the  operator. 

Control  of  manufacturing  operations  through  our 
planning  system,  and  especially  through  the  functioning 
of  the  route  division,  has  enabled  us  to  greatly  reduce 
process  and  finished  parts  inventories.  Our  stores  sys- 

tem has  had  the  same  effect  on  raw  material  inventories, 
and  a  close  control  of  assembling  operations  through 
the  daily  posting  of  string  boards  in  my  office  has 
enabled  us  to  materially  reduce  assembly  inventories  by 
permitting  us  to  operate  on  smaller  cushions  between 

jobs. 
Inasmuch  as  our  plant  operated  eight  years  under  the 

old  line  method  of  management  and  has  now  operated 
five  years  under  the  functional  method  of  management, 
we  have  been  able  to  definitely  prove  that  what  we  have 
accomplished  in  the  way  of  increased  production  and 
the  avoidance  of  increased  cost  in  the  face  of  greatly 
increased  wages,  material  costs  and  some  expense  items, 
could  not  have  been  accomplished  under  the  old  plan  of 

Welding  In  Railroad  Shops— White- 
washing with  Carbide 

By  Herbert  Crawford 

The  railroad  shops  may  be  slow  to  adopt  some  new 
methods  but  they  took  to  flame  and  electric  welding 
like  ducks  to  water.  Perhaps  the  comparatively  low 
first  cost  of  the  apparatus  had  something  to  do  with 
this.  The  practice,  however,  varies  vndely  in  different shops. 

Electric  arc  welding  is  the  favorite  in  some  shops 
for  welding  flues  into  fluesheets  and  the  reason  given 
is  that  its  heat  is  more  localized  than  that  of  oxy- 
acetylene.  I  saw  the  electric  arc  used  to  fill  in  a  worm 
flange  on  a  locomotive  driving  wheel  tire.  Boiler  sheets 
were  also  cut  to  shape  with  the  electric  arc  and  in  very 

good  time. 
When  it  comes  to  cutting  in  most  shops  the  oxy- 

hydrogen  holds  the  lead  although  oxy-acetylene  also  has 
many  friends.  For  frame  welding  the  oxy-acetylene  is 
probably  most  used. 
A  byproduct  of  the  oxy-acetylene  welding  outfit  is 

the  residue  or  sludge  from  the  carbide.  This  makes  a 
whitewash  wfcich  many  find  very  useful  around  the 
shop,  particularly  in  the  pits  where  regular  whitewash 
does  not  stick  very  well.  The  sludge  is  mixed  with 
water  and  usually  sprayed  on  with  air  pressure,  the 
same  as  whitewash.    It  is  said  to  stick  remarkably  well. 
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What  Is  Happening  to  the  Locomotive 

Industry  of  France? 
By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

Existing  on  old  orders,  government  patronage  and  hope 

— No  new  orders  in  sight — Repairing  locomotives  after 
war  service — Hope  in  electrification 

THE  HISTORY  of  France  has  been  a  history  of 

survival  in  the  face  of  apparently  insui-mountable 
difficulties.  Something  of  this  durable  quality,  it 

seems,  must  have  extended  itself  to  the  industrial  life 
of  the  country  as  well.  From  the  press,  from  secretaries 
general  of  syndicats,  and  from  directors  of  machine 
factories  come  daily  reports  of  industrial  crises  fast 
verging  on  a  condition  of  hopelessness.  Every  day 
there  are  more  men  out  of  work,  and  each  day  brings 
the  big  factories  nearer  the  completion  of  present 
orders — with  no  repeats  to  follow.  This,  at  least,  is 
what  one  reads 
and  hears.  If  one 
consents  to  believe 
even  half  of  it, 
one  immediately 
begins  to  wonder 
how  and  why,  in 
the  name  of  all 

that's  credible,  the 
factories  manage 
to  keep  open  at  all. 
As  this  seemed  to 
be  a  fair  question, 
we  put  it  to  the 
director  of  the  fa- 

mous Chantiers  de 
la  Loire  at  Nantes, 
one  of  the  three 
b  i  g  factories  of 
the  Societe  Anon- 
yme  des  Ateliers 
and  the  manufac- 

turer of  marine 
machinery  and 
locomotives.  The 
answer    resolved 

itself  finally  into  three  parts.  In  so  far  as  the  factory 

at  Nantes  is  concerned,  it  is  living  on  old  but  uncom- 
pleted orders,  government  patronage,  and  hope.  Of 

these  three  factors  only  the  last  one  has  any  prospect 
of  surviving.  But  at  present  hope  is  not  paying  any 
dividends  or  furnishing  work  for  the  already  greatly 
depleted  personnel. 

Let  us  take  the  three  principal  factors  here  in  order. 

First,  however,  it  will  be  necessary  to  examine  briefly 
the  general  situation.  Ordinarily  the  Chantiers  de  la 

Loire  manufactures  both  marine  machinery  and  loco- 

motives; but  only  the  factory  at  Nantes  makes  locomo- 

FlCr. 1— ASSEMBLING  PLANT  FOR  MARINE  ENGINES,  PKACTiCAbL,y 
DESERTED   TODAY 

tives  to  any  great  extent.  The  factory  at  Saint-Nazaire 
is  devoted  almost  entirely  to  work  on  ships.  That 
branch  of  the  industry  has  closed  down.  The  industrial 
situation  of  France  at  the  moment  is  admittedly  bad, 
but  no  part  of  it  is  quite  so  bad  as  the  marine  depart- 

ment. If  the  Chantiers  de  la  Loire  did  nothing  but 
manufacture  naval  machinery  it  would  have  shut  up 
shop  long  ago.  It  has,  in  fact,  to  all  practical 
purposes  so  far  as  this  particular  part  of  the  fac- 

tory is  concerned.  In  Fig.  1  is  shown  the  assembling 
plant    for    marine    engines,    virtually    deserted    today. 

The  Chantiers 
de  la  Loi  re  at 
Nantes,  therefore, 

may  be  considered 
for  the  moment 

purely  as  a  loco- motive works. 

Fig.  2  gives  a 
view  of  the  foun- 

dry for  the  manu- 
facture of  locomo- 

tives.  Under 
normal  conditions, 

the  locomotive 
works  of  the  plant 

employed  approxi- mately 3,000  men, 

part  of  whom  were 
engaged  in  the 
construction  of 
new  engines,  part 

on  repairing  and 
overhauling  the 

old  ones.  A  sched- 
ule of  output  was 

maintained  of 

three  new  and  six  reconditioned  80-ton  locomotives  per 
month.  Before  the  war,  the  cost  of  a  new  locomotive  to 
the  railroad  was  about  ore  franc  per  kilogram.  From 

this  rate  the  cost  has  risen  to  its  pi'esent  rate  of  four 
francs  and  twenty-five  centimes  per  kilogram.  Such  a 
comparison,  while  accurate,  is  hardly  just.  It  really 
shows  the  best  side  of  the  shield,  whereas  the  general 
consensus  of  opinion  is  that  the  worst  is  yet  to  come. 

Today  the  personnel  has  been  cut  down  to  about  1,900 
men,  and  it  is  even  now  a  question  how  long  this  num- 

ber will  be  retained.  In  some  ways  a  temporarj-  advan- 
tage is  gained  by  the  workers  who  are  left.     Working 
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on  piecework,  with  very  nearly  the  same  scale  of  wages 
they  received  three  years  ago,  and  with  the  same 
schedule  of  output,  many  of  the  employees  are  probably 
making  more  money  than  they  ever  did.  This  condition, 
however,  cannot  last  above  a  month  or  more,  as  the 
workers  well  know. 

Let  us  return  to  our  three  factors  of  subsistence. 
The  most  directly  profitable,  but  at  the  same  time  the 
most  impermanent,  is  that  of  unfinished  orders.     The 

FIG.    2 — FOUNDRY    FOR    MANUFACTURE  OF  LOCOMOTIVES  AT 
CHANTIERS    DE   LA   LOIRE 

Chantiers  de  la  Loire  is  just  completing  the  last  con- 
signment of  an  order  of  thirty-five  locomotives  begun 

as  far  back  as  1914.  Although  founded  in  1881,  the 
factory  was  not  extended  to  include  the  manufacture 
of  locomotives  until  1911.  This,  as  it  turned  out,  was 
a  bit  of  unconscious  prophecy.  During  the  three  years 
before  the  war,  the  company  established  a  reputation 
for  the  high  standard  of  its  railroad  equipment,  so 
that  by  1914  it  was  able  to  make  a  successful  bid  for 
the  rolling  stock  wanted  by  the  Paris,  Lyons  and 
Mediterranean  Railroad.  This  bidding,  it  will  be 
remembered,  occurred  when  locomotives  were  down  to 
a  franc  a  kilogram.  A  view  of  the  type  of  locomotive 
made  for  the  railroad  is  shown  in  Fig.  3.  Work  had 

scarcely  been  begun  on  the  first  of  the  thirty-five 
engines  when  the  war  suddenly  interfered  and  the 
factory  was  compelled  to  turn  from  the  pursuits  of 
peace. 

It  is  probably  not  too  much  to  say  that  this  order  has 
been  the  saving  of  the  company,  as  far  as  the  Nantes 
plant  is  concerned  at  any  rate.  Obviously,  the  delay 

caused  by  the- war  cost  the  railroad  company  dearly. 
On  the  other  hand,  the  railway's  immediate  need  for 
new  locomotives  was  just  so  much  the  more  imperative 
because  of  the  intervening  years.  Fortunately  for  the 
Chantiers  de  la  Loire,  the  railway  company  had  no 
choice  but  to  continue  the  order  at  the  new  increased 
rates.  The  importance  of  this  order  to  the  factory 
was  not  at  once  apparent.  The  short  lived  shipping 
boom  that  followed  the  war  put  the  manufacture  of 
locomotives  into  second  place  at  Nantes,  but  only  tem- 

porarily,   however.      The    bottom    dropped    out    of   the 

shipping  market  with  a  dismaying  rapidity,  and  the 
Chantiers  de  la  Loire  was  thrown  back  on  its  only 
remaining  resource. 

Although  the  completion  of  the  Paris,  Lyons  and 

Mediterranean  order  has  constituted  the  factory's 
principal  bank  of  credit  for  the  past  two  years,  the 
duration  of  its  efficacy  is  very  nearly  over.  By 
November,  according  to  the  present  rate  of  progress, 
the  last  locomotive  of  the  lot  will  have  been  delivered 

to  its  consignee.  Beyond  that  point 
stretches  little  but  a  vacuum.  There 
are  no  other  similar  orders  on  the 
books.  Unless  there  is  a  sudden, 

marked  change  i "  conditions  all  around, 
not  even  the  most  sanguine  expects  or 
considers  the  possibility  that  any  new 
bids  will  be  asked  for  within  the  very 
near  future.  The  railroads  are  holding 
off  as  long  as  they  reasonably  can, 

partly  for  signs  of  a  dawning  pros- 

perity, partly  because  of  the  prohib- 
itive prices  m  steel.  They  are  also 

waiting  for  certain  developments  which 
we  will  discuss  later. 

In  this  connection  it  is  interesting 
to  note  that  the  prices  of  iron  and  steel 

have  materially  risen  above  their  pre- 
war level  in  France,  despite  the  resto- 

ration of  Alsace-Lorraine.  One  might 
reasonably  have  assumed  that  the  ac- 

quisition of  rich  coal  and  iron  deposits 
in  these  provinces  would  have  tended 
rather  to  have  settled  the  market.  As 
far  as  the  Chantiers  de  la  Loire  is 
concerned,  at  any  rate,  it  has  been 

unable  to  profit  by  the  increased  output  of  steel  because 
of  the  high  freightage  costs  which  have  made  it  practi- 

cally impossible  for  the  factory  to  get  its  raw  materials 
from  that  source. 

It  is  obvious,  therefore,  that  if  the  Chantiers  de  la 
Loire  had  only  its  shipping  ar.d  uncompleted  railroad 
orders  to  subsist  on  they  would  be  in  a  pretty  bad  way. 
We  come,  however,  to  our  second  factor,  government 
patronage.  What  locomotive  factories  like  the  Chantiers 
de  la  Loire  lose  in  one  direction,  they  make  up  to  some 
extent  in  another.  Whether  or  not  the  railroads  are 
in  the  market  for  new  stock,  it  still  remains  that  they 
must  keep  going,  and  that  on  something  more  than 
papier-mache.  They  must  either  buy  new  equipment 
or  repair  what  they  still  have. 

It  happens  that  the  overhauling  of  used  locomotives 
has  become  quite  a  thriving  industry  in  itself  in  France 
since  the*  war.  The  war  was  hard  on  everything,  but 
particularly  so  on  the  railroads  because  it  exploited 
them  of  necessity  for  more  than  four  years  without 
rendering  anything  in  return.  All  railroad  stock  in 
France  was  very  seriously  depleted  and  run  down  by 
the  time  the  Armistice  was  signed,  and  it  became  one 
of  the  first  cares  of  the  government  to  restore  it  to 
something  like  normal  efficiency.  To  some  extent  the 
French  government  received  tardy  assistance  toward 
this  end  through  payments  in  kind  rendered  by  the 
Germans  as  one  of  the  terms  of  peace.  But,  to  exactly 
the  same  extent,  the  native  manufacturers  suffered 
from  what  amounted  practically  to  foreign  competition 
under  the  conditions  of  free  trade.  Moreover,  it  has 
been  generally  conceded  by  French  engineers,  that  the 
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Germans  have  always  been  able  to  construct  locomotives 
at  a  rate  cheaper  than  the  French  rate. 

This  German  assistance,  however,  amounted  to  little 
more  than  a  drop  in  the  bucket  in  comparison  to  the 
pressing  and  rather  generous  needs  of  the  French  rail- 

roads. Of  the  general  overhauling  that  was  required, 
there  was  enough  and  more  to  go  around.  The  Chantiers 
de  la  Loire,  therefore,  received  its  share  of  the  shop 
work,  enough  at  any  rate  to  employ  about  50  per  cent 
of  its  normal  staff  and  to  operate  on  a  schedule  of 
six  locomotives  a  month. 

Will  Repairs  Last  Until  Prosperity  Comes? 

This  repair  work,  farmed  out  on  an  unusually  large 
scale,  has  been  a  great  boon  to  the  locomotive  manu- 

facturers of  the  country.  Admitting  this  fact  does  not 
necessarily  show  partiality  for  the  particular  system 
of  government  ownership  which  has  made  it  possible. 
Neither  as  a  temporary  expedient  nor  as  a  permanent 
policy  does  government  ovwiership  enter  into  the  ques- 

tion. The  French,  however,  have  a  world-wide  reputa- 
tion, not  always  laudatory,  of  being  able  to  preserve 

their  machinery  of  all  kinds  in  working  order  for  a 
longer  period  than  almost  any  other  people. 

It  happens  that  the  farming  out  of  railroad  repair 
work  is  a  matter  of  government  patronage;  and  it  hap- 

pens also  that  the  government,  being  nominally  respon- 
sible for  the  prosperity  of  the  country  as  a  whole,  has 

placed  this  patronage  where  it  will  do  the  most  good. 
The  Chantiers  de  la  Loire,  therefore,  like  other  fac- 

tories, receives  its  quota  of  overhaulings  from  the 
government.  The  company  fixes  its  own  price,  within 
certain  limits.  On  the  other  hand,  the  work  is  done 
from  first  to  last  under  the  supervision  of  a  government 
engineer  or  inspector,  who  is  always  on  the  job. 

Were  it  not  for  this  repair  work,  coming  at  such  a 
time  and  in  such  volume,  it  is  difficult  to  conceive  how 
factories  like  the  Chantiers  de  la  Loire  could  have  con- 

tinued much  longer  without  a  government  subsidy.  But 
here  again  we  find  that  industry  is  fighting  for  time. 
No  figures  are  available,  but  it  is  readily  apparent  that 
the  French  railroads  are  in  a  far  better  con- 
dition  today,  so  far  as  equipment  is  concerned, 
than  they  were  immediately  following  the 
war.  Repairs  on  the  present  scale  will  con- 

tinue for  some  time  to  come  but  they  will 
stop,  except  in  the  normal  routine  course  of 
events,  as  soon  as  the  railroads  have  made  up 
for  lost  time.  The  time  is  near  when  the 

proportions  of  repair  work  will  begfiT  to  de- 
crease. The  question  for  the  Chantiers  de  la 

Loire  is,  which  will  come  first,  the  end  of  the 
overhauling  or  the  beginning  of  prosperity. 
Time  is  the  essential. 

Hope  alone  remains  as  a  permanent  invest- 
ment. There  are  many  hopes,  most  of  them 

visionary,  but  one  of  them  seems  in  the  way 
of  being  realized.  At  least  it  is  the  subject 

of  the  moment  among  locomotive  manufacturers.  Elec- 
trification is  the  word.  It  is  inevitable,  they  say, 

that  sooner  or  later,  the  railroads  of  the  world  will 
all  carry  only  the  power  unit  of  the  coal  they 
formerly  carried  in  bulk.  Whether  France  is  first  or 
last  in  this  matter  is  not  so  important.  When  it  comes, 
as  it  will,  it  will  mean  that  long  awaited  thing,  a  boom 
in  the  locomotive  industry. 

As  a  matter  of  fact,  however,  the  electrification  of 

railroads  in  France  may  not  be  so  far  off  after  all,  and 
it  is  on  that  hope  that  much  of  the  optimism  of  the 
Chantiers  de  la  Loire  is  feeding.  Indeed,  the  rumor  is 
abroad  that  the  Paris,  Lyons  and  Mediterranean  Rail- 

road is  proposing  to  extend  the  electrification  of  those 
sections  which  it  has  already  established  as  a  matter  of 
experiment.  At  any  rate,  the  Chantiers  de  la  Loire  is 
preparing  for  such  a  contingency.  The  company  is 
studying  the  best  means  of  construction  for  electric 
locomotives,  as  it  knows  that  entirely  new  types  will 
have  to  be  constructed,  and  is  determined  to  be  among 
the  first  in  its  share  of  the  ordera.  All  these  hopes, 
however,  are  still  in  the  future. 

It  remains  for  us  now  only  to  consider  the  workman. 
How  is  he  faring  under  the  present  conditions?  What, 
if  anything,  does  he  propose  to  do  about  it?  The 
Chantiers  de  la  Loire  does  not  answer  that,  for  Nantes 
has  not  been  so  badly  hit  in  the  matter  of  unemploy- 

ment, as  some  of  the  other  cities,  especially  the  seaport 
towns  of  France.  After  November,  however,  when 
work  begins  to  slacken,  it  may  be  necessary  to  discharge 
more  men  from  a  staff  now  operating  on  about  60  per 
cent  of  normal.  Signs  of  approaching  discontent  are 
not  lacking.  One  factory  in  Nantes,  proposing  a  further 
reduction  of  wages,  was  recently  accused  by  the  workers 
of  attempting  a  lockout,  which  nearly  precipitated  a 
sympathetic  strike  in  the  related  plants  of  the  district. 

An  Appeal  to  the  Government  for  Work 

As  an  example  of  what  may  happen,  not  only  in 
Nantes  but  in  other  cities  as  well,  we  must  turn  to  the 

seaport  city  of  Saint-Nazaire,  where  one  of  the  most 
unique  and  in  some  ways  the  most  remarkable  demon- 

strations of  recent  months  occurred.  The  manifesta- 
tion was  utterly  lacking  in  bolshevism,  revolution  or 

radicalism  of  any  sort.  It  was  held  in  Saint-Nazaire  on 
Wednesday  afternoon,  Sept.  6,  in  the  Place  de  la  Gare. 
For  several  weeks  preceding  that  date  various  reports 
had  issued  from  the  city  that,  with  trade  at  a  standstill, 
the  industrial  situation  in  Saint-Nazaire  was  rapidly 
becoming  unbearable.     It  was  not  merely  a  matter  of 

FIG.    3— locomotive   PRODUCED  BY  THE  CHANTIEKS  DE  LA  LOIRE 
FOR  THE  PARIS,  LYONS  AND  MEDITERRANEAN   RAILROAD 

unemployment.  The  stricture  was  felt  not  only  by  the 
laborers,  but  by  the  butcher,  the  baker  and  the  candle- 

stick maker  as  well.  All  the  ordinary  weapons  of 
defense  possible  to  the  worker  were  obviously  useless. 
The  city  needed  work  and  needed  it  badly.  It  was  in 
no  position  for  a  protracted  struggle.  It  turned  to 
the  government. 

More  than   10,000  persons,  no  small  proportion  of 

Saint-Nazaire's    total    population,    organized    by    the 
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Union  of  Syndicats  and  the  Union  of  Merchants  in  col- 
laboration, gathered  together,  in  orderly  and  quiet 

fashion  in  the  public  square,  to  address  a  respectful 

petition  to  the  government  for  certain  reforms  which 

would  bring  work  to  the  sorely  stricken  city.  Every 

store,  every  shop  in  the  town  was  closed  for  the  day. 

There  was  no  disorder.  Employers  and  employees  were 

united  for  once  in  a  common  cause.  After  a  few 

speeches  by  the  leaders,  the  crowd  formed  itself  into 

a  procession,  with  banners,  and  marched  first  to  the 
Chamber  of  Commerce  and  then  to  the  office  of  the 

mayor  where  the  petition  was  received  by  the  presi- 

dent and  the  mayor,  respectively.  It  was  there  ar- 
ranged to  send  an  official  delegation  from  the  town  to 

Paris  to  confer  with  members  of  the  government  on 

proper  methods  of  relief.  No  suggestion  of  a  threat 

was  made,  no  hint  of  violence  or  disorder  in  any  shape 

or  form.  Even  the  banners  carried  in  the  manifesta- 
tion lacked  the  usual  declamatory  aspect.  Merely  the 

words  "du  travail,"  a  demand  for  "work,"  were  suffi- 
cient to  express  the  sentiment  of  the  moment.  The 

terms  of  the  petition  were  almost  equally  simple,  re- 
calling to  the  government  certain  promises  which,  it 

was  alleged,  had  been  made  and  not  kept.  It  ended 
with  a  request  that  the  government  bear  half  of  the 
cost  of  unemployment  relief  now  being  rendered  by 
the  town.  The  entire  demonstration  broke  up  after 

two  hours  in  the  same  orderly  fashion  with  which  it 
had  come  together. 

These  things  are  worth  mentioning,  just  as  the  oc- 
casion itself  is  worth  celebrating,  because  of  the  con- 

trast they  furnish  to  the  methods  of  the  recent  demon- 

stations  at  Havre.  The  disorders  at  Havre,  also  a  sea- 
port town,  sprang  from  much  the  same  cause,  and  the 

strikers  there  were  almost  equally  well  supported  by 
their  townsmen.  The  difference  is  that  in  one  case  the 

demonstration  was  against  the  government,  with  re- 
sulting bloodshed;  in  the  other  it  was  to  the  govern- 
ment. These  two  methods  are  now  on  trial  before  the 

workers  of  France,  and  the  workingmen  of  factories 
such  as  the  Chantiers  de  la  Loire  may  be  expected  to 
watch  developments  with  a  serious  personal  interest. 

In  any  case,  Saint-Nazaire  is  likely  to  prove  an  excel- 
lent counterpoise  to  Le  Havre. 

Assistance  Rendered  Is  Artificial  and 

Only  Temporary 

It  is  just  possible,  of  course,  that  we  have  taken  too 
gloomy  a  view  of  the  entire  situation,  although  all  of 
our  conclusions  were  pretty  well  confirmed  by  those 
most  directly  concerned  before  they  were  set  down. 
After  all,  the  railroads  cannot  go  on  repairing  their 

stock  indefinitely  to  the  extent  they  are  now,  and  or- 
ders, not  apparently  imminent,  may  suddenly  appear 

out  of  a  clear  sky.  Again,  if  matters  grow  much  worse, 
there  is  always  the  government,  which,  distastefully 
enough  to  the  right  side  of  the  Chamber,  may  extend 
its  paternal  arm  a  little  further.  Lastly,  the  realization 
of  electrically  run  railroads  may  be  somewhat  closer 
than  it  appears.  The  thing  to  be  realized,  we  think, 
is  that  all  three  factors  are  more  or  less  artificial  and 

that  only  a  general  return  to  prosperity  can  do  the  loco- 
motive industry,  or  any  other  industry  in  France,  any 

lasting  good. 

Life  Insurance  in  Business 

According  to  a  report  issued  by  the  Chamber  of 
Commerce,  insurance  on  the  lives  of  men  engaged  in 
commerce  and  industry,  the  proceeds  of  which  are 
applied  to  business  uses,  has  come  to  be  known  as 

"Business  Insurance."  It  is  sometimes  referred  to  as 

"Corporation  Insurance"  or  "Partnership  Insurance," 
depending  on  the  form  of  organization  to  which  it  is 
issued. 

The  following  illustrations  indicate  a  few  of  the 
numerous  ways  in  which  business  insurance  may  be 
adapted  to  create  a  fund  for  a  specific  purpose. 

1.  A  small  corporation,  dependent  upon  one  individual, 
r.iay  desire  to  float  a  bond  issue.  In  order  that  investors 
may  not  be  injured  by  the  loss  of  this  man,  who  is  essential 
to  the  success  of  the  corporation,  endowment  insurance  may 
be  taken  on  his  life.  Let  us  assume,  for  purposes  of  illus- 

tration, that  a  company  needs  $100,000  to  enlarge  its  plant 
and  extend  operations.  It  expects  to  be  able  to  repay  this 
from  earnings  in  twenty  years.  Although  a  sound  and 
profitable  undertaking  when  guided  by  its  able  executive, 
there  is  a  possibility  of  failure  if  deprived  of  his  support. 
Investors  hesitate  because  of  this  uncertainty.  However, 
a  twenty-year  endowment  insurance  policy  for  $100,000 
promises  to  pay  that  sum  if  he  is  living  at  the  end  of 
twenty  years,  or  at  his  death,  in  case  he  dies  prior  thereto. 
By  assigning  this  policy  as  security  for  the  bond  issue, 
provision  has  been  made  for  the  retirement  of  the  bonds 
whether  he  survives  the  endowment  period,  or  dies  previ- 

ously. Naturally,  bonds,  mortgages,  loans  or  other  obliga- 
tions thus  secured  are  more  attractive  to  investors. 

2.  When  a  member  of  a  partnership  reaches  the  age  of 
sixty  or  sixty-five,  he  may  desire  to  discontinue  active  busi- 

ness. Not  wishing  to  be  troubled  with  the  uncertainties 
of  a  partnership  in  which  he  cannot  participate  actively, 

he  may  be  desirous  of  withdrawing  entirely.  Anticipating 
this,  the  other  partner  could  have  obtained  endowment  in- 

surance on  his  own  life  maturing  at  such  a  time.  This 
will  provide  the  funds  enabling  him  to  purchase  the  retiring 

partner's  interest  without  forcing  the  sale  of  the  business 
at  a  sacrifice.  It  also  permits  him  to  guide  the  business 
unhampered  by  an  aged  partner  who  may  become  ultra 
conservative. 

3.  Insurance  may  be  taken  on  the  life  of  each  partner, 
payable  to  the  others,  to  provide  a  fund  sufficient  to  pur- 

chase any  partner's  interest  in  the  case  of  his  decease. 
Even  if  the  survivors  are  willing  to  continue  the  partner- 

ship with  the  heirs,  the  heirs  may  not  possess  the  requisite 
ability.  If  too  progressive,  they  may  overstep  the  bounds 
of  good  management  with  a  consequent  loss  to  the  firm. 
If  too  conservative,  the  partnership  may  gradually  die.  It 
is  therefore  desirable  from  the  standpoint  of  the  heirs 
themselves,  as  well  as  from  that  of  the  surviving  partners, 
that  the  partnership  be  discontinued.  The  purchase  of 
insurance  which  provides  the  surviving  partner  or  partners 

with  funds  to  retire  the  deceased  partner's  interest  averts 
the  loss  from  a  sacrifice  sale,  or  a  dissolution. 

4.  In  time  of  financial  depression,  the  bank  may  be  unable 
to  extend  further  credit  to  business  men  who  they  know 
are  financially  solvent.  In  such  a  stringency,  the  sale  of 
securities  held  by  the  company  could  only  be  at  a  sacrifice, 
but  the  reserve  on  life  insurance  policies  affords  a  ready 
means  of  obtaining  cash  without  loss. 

5.  Another  purpose,  and  a  very  important  one,  for  which 
business  insurance  is  utilized,  is  to  compensate  an  organ- 

ization for  the  financial  loss  entailed  by  the  death  of  an 
official,  expert,  manager,  or  employee  who  cannot  be  imme- 

diately replaced.  Funds  may  be  provided  by  this  means  to 
offset  a  reduction  in  profits  due  to  his  death,  and  to  pay 
the  expenses  of  training  a  successor.  Thus,  the  period  of 
adjustment  may  be  bridged  over  with  no  .financial  loss  to 
the  organization. 
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81 Review  of  Industrial  Standard- 
ization for  the  Year  1922  ' 

By  Albert  W.  Whitney 
Chairman,  American  Engineering  StandarUs  Committee 

The  year  1922  has  seen  greater  activity  in  industrial 
standardization  than  any  other  year  in  the  history  of 
American  industry.  Notable  progress  was  made  during 
the  year  in  standardization  of  raw  materials,  of  manu- 

facturing processes,  and  of  finished  products  by  indi- 
vidual firms,  by  industrial  and  technical  associations 

and  by  bodies  that  are  working  on  national  and  inter- 
national lines. 

One  of  the  most  far-reaching  accomplishments  of  the 
year  was  the  organization,  on  a  working  basis,  of  the 
Federal  Specifications  Board  which  develops  and  ap- 

proves the  specifications  under  which  all  government 
purchases  are  made,  and  the  development  of  a  plan  of 
co-operation  between  this  board  and  the  American 
Engineering  Standards  Committee;  the  carrying  out 
of  this  plan  should  go  far  toward  eliminating  the  dif- 

ference between  specifications  for  government  purchases 
and  specifications  for  ordinary  commercial  supplies  and 
.should  thereby  result  in  the  saving  of  millions  of  dollars 
both  for  the  government  and  for  industry. 

Effect  of  Organization  of  Division 
OF  Simplified  Practice 

The  organization  of  Seci-etary  Hoover's  Division  of 
Simplified  Practice  and  its  entrance  into  industrial  field 
has  had  a  highly  stimulating  effect  on  the  industrial 
standardization  movement  and  has  helped  in  particular 
to  press  home  to  the  business  man  that  standardization 
is  one  of  the  main  approaches  to  efllciency  and  the 
elimination  of  waste.  The  Division  of  Simplified  Prac- 

tice has  already  brought  about  standardization  of  pav- 
ing brick,  of  beds,  mattresses  and  springs,  and  of  metal 

lath.  It  now  has  under  way  the  standardization  of 
lumber  and  other  products.  The  distinction  between 
the  basis  for  this  work  and  that  of  the  American  Engi- 

neering Standards  Committee  lies  in  the  fact  that  the 
Division  of  Simplified  Practice  devotes  itself  particularly 
to  that  part  of  the  field  in  which  the  decisions  must 
be  made  on  a  non-technical  basis. 

Great  advances  have  been  made  by  industry  itself 
on  the  more  technical  side.  More  than  120  standardiza- 

tion undertakings  now  have  an  oflficial  status  before  the 
American  Engineering  Standards  Committee,  43  of 
them  having  been  initiated  within  the  last  year;  this 
is  an  increase  of  more  than  50  per  cent.  Of  the  28 
industrial  standards  developed  and  approved  by  the 
American  Engineering  Standards  Committee  since  its 
organization  in  1918,  thirteen  were  approved  within  the 
past  year.  The  efforts  to  develop  national  safety  codes, 
which  have  been  under  way  for  a  number  of  years, 
began  for  the  first  time  to  bear  fruit.  The  following 
six  safety  codes,  pointing  the  way  to  the  elimination 
of  the  most  serious  classes  of  industrial  accidents,  were 
approved  during  the  year: 

„  Safety  Code  for  the  Use,  Care  and  Protection  of  Abrasive Wheels. 

Safety  Code  for  the  Protection  of  Industrial  Workers  in 
Foundries. 

Safety  Code  for  Power  Presses,  Foot  and  Hand  Presses. 
National  Electrical  Safety  Code. 
Safety  Code  for  the  Protection  of  Heads  and  Eyes  of 

Industrial  Workers. 

Specifications  for  the  Testing  and  Use  of  Permissible  Ex- 
plosives. 
Another  outstanding  accomplishment  in  the  industrial 

standardization  work  of  this  year  was  the  development 
of  the  "standardization-by-conference"  idea,  in  which all  of  the  interests  involved  in  the  subject,  including 
producers,  consumers,  and  representatives  of  the  public 
and  government,  participate  in  deciding:  first,  whether 
standardization  is  to  be  undertaken,  second,  what  shall 
be  its  scope,  and  third,  what  shall  be  its  relation  to 
other  standardization  work. 

The  year  1922  saw  also  the  development  of  an  in- 
creased interest  in  industrial  standardization  and  an 

increased  appreciation  of  its  effect  on  production  efl^- 
ciency,  distribution  of  costs,  and  consumer  demand,  on 
the  part  of  such  important  commercial  bodies  as  the 
International  Chamber  of  Commerce,  the  Chamber  of 
Commerce  of  the  United  States,  and  the  New  York 
State  Chamber  of  Commerce.  It  is  highly  desirable 
that  such  co-operation  should  be  maintained  if  American 
industry  is  to  be  given  the  commercial  advantages 
which  will  correspond  to  those  that  are  being  developed 
through  standardization  in  Germany  and  England  and other  foreign  countries. 

The  Year's  Progress  in  International Standardization 

The  last  year  saw  important  developments  in  inter- 
national standardization.  There  are  now  national  stand- 

ardization bodies  in  15  foreign  countries  and  a  report 
recently  received  by  the  American  Engineering  Stand- 

ards Committee  indicates  that  plans  are  under  way 
for  the  development  of  such  work  in  each  of  the  South 
American  republics.  The  most  recent  of  the  national 
bodies  is  the  Australian  Engineering  Standards  Asso- 

ciation, which  held  its  first  meeting  on  the  third  day of  November. 

One  of  the  most  encouraging  developments  of  the 
yeai^  has  been  the  growth  of  interest  in  standardization and  simplification  among  the  many  trade  associations 
of  America.  These  associations,  representing  large 
groups  of  producers  and  consumers,  have  extremely 
favorable  opportunities  both  for  developing  industrial 
standards  and  for  putting  them  inttf  effect. 

It  is  universally  recognized  that  standardization  is 
a  legitimate  and  constructive  activity  of  trade  associ- 

ations. The  clarification  of  the  legal  aspects  of  the 
question  by  the  publication  in  the  early  part  of  the 
year  of  the  correspondence  between  the  Attorney- 
General  and  Secretary  Hoover  has  done  much  to  foster 
and  extend  standardization  activity  among  trade  asso- ciations. 

Ground  &  Sharp  Screw  Machines 
By  Wm.  Klinkow 

Newspaper  want  ads  frequently  are  the  source  of 
much  amusement  and  I  recently  ran  across  one  that  is 
too  good  not  to  be  passed  along  to  readers  of  American Machinist.    Here  it  is: 

MACHiNIST— Ono  fiiiiilliar  with  grniiiu;  ' iind   !-hnr|i    automat Uj    screw    luarh'inra 

'^tSvJuuidu  ̂ ""'^  "•'"•■  "--  '''""'"■= 
Wonder  if  they're  kept  in  the  tool  crib  and  handed 

out  on  checks?     Bet  the  darn  things  are  dangerous. 
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Ideas  from  Practical  Men 
Devoted  to  the  cxclmnKe  of  information  on 
useful  nietliodH.  Its  Hcope  includeH  all  diviHionH 
of  the  maehine  building  imhiHtry,  from  draft- 

ing   room    to    Hhiopiiij:-    tilutform.       The    articleH 

are  made  up  from  leiterH  Hubmltted  from  all 
over  the  world.  DescriptionB  of  methodK  or  de- 
viees  that  have  proved  their  value  are  carefully 
cunNidered.    and    lliost*    publiHtied    art*    paid    for 

A  Vertical-Feed  Knock-Off 
By  0.  S.  Marshall 

The  bobbing  machines  of  a  well  known  make  formerly 
were  equipped  with  an  automatic  knock-off  for  stopping 
the  vertical  feed,  without  at  the  same  time  stopping 
the  rotation  of  the  work  and  cutter  spindles.  In  prac- 

tice it  was  found  that  on  spiral  gear  work  the  product 
was  often  spoiled,  owing  to  the  failure  of  the  operator 
to   bring   the   machine   to   a   stop.      To   avoid  this   the 

FIG.    1— JOB  REQUIRING    USJiI   OF  THE  DEVICE 

knock-off  was  arranged  to  stop  the  motion  of  the  work 
and  cutter  spindles  simultaneously  with  the  feed  knock- 
off. 

There  are  conditions  however  where  it  is  desirable 
to  allow  the  work  and  cutter  to  continue  for  at  least 
one  revolution  after  the  feed  knock-off  has  acted,  or 
when  the  proper  depth  of  cut  has  been  reached.  It  was 
a  case  of  this  kind  that  led  to  the  construction  of  the 
device   shown   and   described  herewith. 

A  particular  job  requiring  the  use  of  such  a  device 
is  a  tangent  gear,  shown  in  Fig.  1  in  cutting  position  on 
the  machine.  It  is  similar  to  a  crown  gear  in  that  the 
teeth  are  cut  on  the  plane  or  flat  side  of  the  blank,  but 
the  teeth  have  a  tangency  of  45  degrees.  There  are  50 
teeth,  of  16  pitch.  Stopping  the  work  and  cutter  by 
the  abrupt  knock-off  method  frequently  resulted  in  a 

broken  hob,  and  always  with  a  burred  or  "staked"  tooth 
at  the  stopping  point  of  the  cutter. 

Another  job  was  a  spiral  gear  with  teeth  cut  on  only 
a  portion  of  the  thickness  of  the  blank,  but  cut  the 
complete  circumference.  This  gear  could  have  been 
cut  with  a  very  coarse  feed  (J  in.  per  revolution  of 

blank)  with  perfectly  satisfactory  results  so  far  as 

the  gear  itself  was  concerned,  but  the  regular  method 

of  stopping  the  feed  left  an  unfinished  end,  such  as 

happens  in  screw-cutting  when  the  tool  is  withdrawn 

without  stopping  the  progress  of  the  lathe  carriage. 
One  full  revolution  of  the  gear-blank,  after  the  feed 

stops,  removes  this  defect  and  in  no  way  injures  the 
teeth.      The   rotation    of   work   and   cutter   must   not, 

however,  be  allowed  to  continue  longer  than  this,  since 
the  teeth  would  be  cut  thinner,  or  gradually  pared  off, 
with  every  revolution  of  the  blank. 

The  additional  parts  added  for  the  special  knock-off 
are  shown  in  Fig.  2.  The  feed  clutch  to  be  thrown  in 
and  out  is  marked  A  and  B.  The  clutch  jever  is  marked 
C,  and  the  long  round  rod  for  hand  use  marked  D. 
This  rod  may  either  be  weighted  as  at  E  or  spring 
operated  to  insure  disengagement  of  the  clutch  when 
the  latch  is  released.  The  hand-lever  which  is  regularly 
supplied  on  the  rod  H  is  removed  and  a  new  rod  fitted 
in  place  of  the  old  one,  as  is  also  a  new  latch,  J,  which 
is  nicely  held  in  swinging  position  by  the  screw  K,  and 

having  a  spring  tension  against  the  rod  H  by  the  coil- 
spring  L.  A  block  M  is  attached  to  the  vertical  slide, 
suited  to  carry  the  knock-off  rod  N.  An  adjustable 
collar  O  is  provided  on  this  rod  to  be  set  for  depth  of 
cut.  Above  the  block  M  is  another  collar  P,  and  a  coil 

spring  R,  to  return  the  knock-off  rod  N  when  the  ver- 
tical slide  is  raised  for 

a  renewal  of  cutting 

operations.  This  rod 

is  appropriately  bev- 
eled for  contact  with 

the  latch  J  so  that  it 
gradually  and  easily 
forces  the  latch  free 
from  its  engagement 
in  the  notch  provided 

in  the  clutch-control- 
ling rod  H. 

The  vertical  -  feed 
screw  is  indicated  by 

S  on  the  sketch.  The 

upper  member  of  the 
clutch  has  a  bevel  gear 
on  its  upper  side  and 
is  continuously  driven 
when  the  machine  is 
running.  Two  collars, 
T  and  T  are  added  in 
connection  with  the 
hand-wheel  for  deter- 

mining the  amount  of 

feed.  Collar  T'  is  sta- 
tionary on  the  housing 

and  has  a  zero  line 

scratched  in  a  conve- 
nient position.    Collar 

T  is  graduated  in  thousandths  and  is  adjustable  on  the 
hub  of  the  hand-wheel  for  setting  to  depth. 

The  vertical-feed  clutch  A-B  is  engaged  by  means  of 
the  hand-lever  D.  This  lever  carries  upward  the  rod 
H,  which  is  latched  by  J  acting  under  pressure  of 
spring  L.  The  feed  is  thus  locked  until  released  by 

the  downward-pressing  rod  A'',  which  is  carried  on  the 
descending  cutter-slide  by  block  M  As  previously 
stated,  there  is  a  relieved  place  on  the  lower  end  of 

FIG. 2— DETAII>S    OF    VBRTICAtf 

FEED   KNOCK-OFF 
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this  rod  N,  to  allow  latch  J  to  seat  itself  in  a  notch 

of  rod  H,  when  the  latter  is  lifted  to  cutting  position. 

The  collar  P,  with  a  spring  R,  is  so  placed  on  rod  A^  as 
to  keep  the  latter  lifted  upward,  until  block  M  pressing 
against  the  set-collar  O  overcomes  the  spring  and,  when 
the  downward  motion  has  continued  until  the  full 
diameter  of  rod  N  has  reached  latch  J,  H  is  released 
and  the  clutch  A-B  is  instantly  disengaged,  being  act- 

uated by  weight  E  which  is  attached  to  levers  C  and  D, 
these  two  parts  being  united  firmly  with  each  other. 

The  proper  depth  of  cut  must  of  course  be  determined 
by  trial  setting  of  collar  0,  and  when  determined,  the 
movable  collar  T  on  the  large  hand-wheel  may  be  set 
at  zero  on  collar  7".  Any  deviation  from  the  desired 
depth  may  thus  be  watched,  and  if  such  occurs,  collar 
O  may  be  adjusted  to  correct  the  error.  This  knock- 
off  has  given  perfect  satisfaction  in  every  way.  It  does 
not  interfere  in  the  least  with  the  knock-off  originally 
furnished  with  the  machine  and  which  is  available  at 
any  moment. 

arrangement  allowing  the  spindle  and  wheel  to  be 
traversed  back  and  forth  by  the  lever  E. 

The  column  G,  attached  to  the  wall  by  the  braces 
H  and  J,  carries  the  screw  K  and  the  sliding  block  L, 
the  latter  forming  the  pivot  from  which  the  link  is 
swung.  The  link  is  suspended  from  the  bar  N  by  the 
adjustable  rigging  shown.  It  will  readily  be  seen  that 
the  grinding  radius  is  controlled  by  the  position  of 
block  L  and  that  as  block  L  can  be  moved  up  or  down 
the  column  by  screw  K,  ample  adjustment  is  provided 
for  links  of  varying  radius.  Adjustment  for  position 

of  the  link  in  relation  to  the  grinding  wheel  is  accom- 
plished by  moving  bar  N  in  block  L  where  it  can  be 

clamped  in  any  position. 
The  link  is  fed  to  the  wheel  by  adjusting  the  block  L 

up  or  down  the  column,  while  the  grinding  is  done  by 
manually  swinging  the  link  and  its  suspending  rigging 
from  the  block  L  as  shown  by  the  dotted  lines  in  the 
view  at  the  right.  Provision  is  made  at  the  left-hand 
end  of  the  wheel  spindle  for  carrying  a  lap  for  lapping 
bushings. 

Home-Made  Machine  for  Grinding  Links 
By  Matthew  Harris 

In  small  railroad  repair  shops  link  grinding  is  such 
an  occasional  job  that  it  would  not  pay  to  install  a 
special  machine  for  the  purpose.  As  links  must  be 
repaired  at  one  time  or  another,  it  is  up  to  each  shop 
to  get  away  with  the  job  as  best  it  can. 

The  illustration  shows  a  link  grinding  machine  de- 
signed and  built  in  the  Augusta  shops  of  the  Georgia 

Railroad.  The  table  of  a  grinding  stand  A  was  extended 
by  a  casting  B  and  the  lever-operated  tailstock  C 
mounted  thereon.  The  auxiliary  wheel  spindle  was 

arranged"  to  telescope  in  the  sleeve  D,  by  which  it  is driven  through  a  feather.  The  outer  end  of  the  spindle 
has   a   collared   bearing   in   the   tailstock   spindle,   the 

MACHINE  FOR  GRINDING   LI.XKS 

Cards  Assign  Work  to  Employees 

By  Frank  V.  Faulhaber 

A  good  deal  of  the  foreman's  time  is  taken  up  each 
day  in  giving  the  men  orders,  particularly  in  the  small 
shop  where  the  employees  must  constantly  shift  around. 
Sometimes,  too,  the  foreman  is  caught  unawares  and  has 
no  work  ready  for  a  man  that  has  run  out  of  a  job. 
One  foreman  has  hit  upon  an  idea  that  is  proving  a 
time-saver,  provides  work  for  the  men  for  considerable 
time  ahead,  frees  his  mind  for  other  responsibilities 
and  enables  his  department  to  run  much  more  smoothly 
and  efficiently. 

He  has  in  charge  a  large  punching  and  blanking  de- 
partment in  which  the  nature  of  the  work  necessitates 

much  shifting  around.  Before  the  in- 
stallation of  his  system  the  employees 

would  come  up  to  his  desk  to  inquire 
what  to  do  next,  thus  interrupting 

him,  while  on  the  other  hand  certain 
employees  continued  on  the  job  longer 
than  was  needful,  since  the  work  had 
to  be  distributed  to  keep  everyone 
busy.  The  course  he  follows  now  is  to 
hand  out  cards  to  employees  stating 
what  work  to  perform,  the  length  of 
time  to  be  given  to  it  and  what  other 
operations  are  to  follow. 

Sometimes,  on  particularly  long  jobs. 
these  cards  of  instructions  are  good 
for  three  or  four  days.  The  cards 
guide  the  employees  from  hour  to  hour, 
at  the  same  time  serving  as  reminders 
to  produce  according  to  percentage. 
They  also  suggest  to  the  foreman  the 
importance  of  planning  ahead,  which 
is  another  good  feature.  Since  the 
cards  have  been  in  use  there  is  no 
more  cause  for  the  foreman  to  say 

"Why  didn't  I  take  George  away  from 
that  punch  press  before?  Now  Marty 

has  nothing  to  do."  The  cards,  inci- 
dentally, represent  data  of  what  each 

man  has  accomplished  during  a  day 

and  "are  useful  as  a  guide  when  esti- 
mating on  similar  work. 
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Gages  for  Checking  the  Distance 
of  a  Hole  from  a  Surface 

By  C.  J.  DoRER 

When  holes  are  being  drilled  and  bored  on  a  produc- 
tion basis,  it  is  often  desirable  to  know  whether  they 

are  parallel  to  certain  milled  surfaces  and  whether  they 
are   the   proper   distances    from   these   surfaces.    •  This 

FIG.    1— GAGE  WITH   CLAMP   FOR  CHECKIXG    OVERBALANCED    PIECE 

type  of  checking  is  sometimes  very  difficult,  especially 
if  the  surface  is  not  in  line  with  either  end  of  the  hole, 
as  was  the  case  with  the  parts  shown  in  the  two  ac- 

companying drawings. 
The  two  gages  detailed  are  built  on  the  same  principle 

but  are  adapted  to  two  distinctly  different  pieces  of 
work.  The  gage  in  Fig.  1  is  for 
checking  the  distance  from  the  upper 
shaft  hole  to  the  base  of  a  sewing  ma- 

chine arm.  The  distance  is  6.225  in. 
and  the  limits  are  =t  0.003  in.  The 

gage  in  Fig.  2  is  employed  for  check- 
ing the  distance  from  the  lower  shaft 

hole  in  the  bed  to  the  top  surface  of 
the  bed  of  a  sewing  machine.  The 
distance  in  this  case  is  1.072  in.  ±: 
0.005  in.  Both  gages  not  only  indicate 
any  error  in  the  location  of  the  holes, 
but  also  register  the  amount  of  the 
error  at  either  end  of  the  hole,  which 
determines  the  amount  each  hole  is 
out  of  parallel  with  the  measuring 
surface. 

The  gage  in  Fig.  1  consists  of  a 
cast-iron  base  A  on  which  is  mounted 
a  cast-iron  bracket  B.     This  bracket 
extends  over  the  top  of  the  part  to  be 
gaged  directly  above  the  surface  to 
be  checked  in  relation  to  the  hole.    A 
threaded  stud  C  with  a  floating  washer 
attached  holds  the  part.    It  gives  one 
point  of  pressure  on  top  and  causes 

the  part  to  rest  evenly  on  the  four  buttons  7?  under- 

neath.     This    clamping    construction    is    required    be- 
cau.se  the  casting,  when  standing  in  the  position  shown, 
is  overbalanced  and  will  not  stand  by  itself.    In  the  case 

of  the  gage  in  Fig.  2  this  condition  is  not  present,  and 
therefore  no  clamping  medium  is  necessary. 

In  Fig.  1,  the  buttons  D  are  hardened  .steel  studs  and 
their  top  surfaces  are  ground  parallel  and  of  equal 
height  with  the  two  similar  buttons  E.  After  clamping 
or  setting  the  part  in  place,  the  pin  H  and  the  bracket  J 
serve  as  locating  mediums  and  the  arbor  K  is  placed  in 
the  hole  in  the  part.  This  arbor  is  made  so  as  to  be  a 

snug  slip  fit  in  the  hole  and  to  have 
bearing  at  each  end  of  the  hole. 

The  checking  is  done  by  means  of  a 
hardened  steel  indicator.     This  indi- 

cator consists  of  a  thin  plate  L  which 
is  forced  over  a  hardened  steel  bush- 

ing M  and  pressed  square  against  a 
flange  on  the  bushing.    The  indirator 
is  prevented  from   coming   loose   by 
the  knurled  ring  N  which  is  pressed 
on  the  bushing  M  tight  up  against 
the  plate  L.    These  three  parts  must 
be  held  tightly  together,  and  the  plate 
must  be  reasonably  square  with  the 
hole  in  the  bushing.     This  unit  is  a 
snug  slip  fit  on  each  end  of  the  shaft. 
In  the  case  of  the  gage  in  Fig.  2  this 
indicator  construction   is  not  neces- 

sary because  the  distance  between  the 
hole  and  the  surface  to  be  checked  is 
short.     The  indicator  can  therefore 
be   conveniently   and,    in   fact,    more 
cheaply  made  in  one  piece. 
After  the  indicator  plate  L,  in  Fig.  1, 

is  assembled  with  the  other  two  parts,  the  steps  at  its 
outer  edge  a^e  ground  to  the  proper  size.     The  center 
step  is  ground  to  the  normal  length  from  the  center  of 
the  hole  to  the  surface  to  be  checked,  which  surface 
coincides  with  the  top  surfaces  of  the  buttons  E.     The 
steps  to  the  left  and  right  each  increase  and  decrease 

FIG.  2— GAGE  FOR  CHECKING  A  SHORT  DISTANCE 
BETWEEN  A  HOLE  AND  A  SURFACE 

in  length  0.001  in.  respectively.  It  is  therefore  possible 
to  tell  the  amount  and  direction  of  error,  if  any,  by 
swinging  the  indicator  until  it  bears  against  the  button 

£'  and  noting  which  step  is  resting  on  the  button.    The 
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indicator  can  then  be  placed  upon  the  opposite  end  of 
the  shaft  and  the  reading  again  taken.  By  comparing 
the  two  readings,  the  general  direction  of  the  hole 
can  be  determined  as  well  as  the  error  in  distance 
from  the  surface.  The  reading  of  the  gage  is  greatly 
facilitated  if  each  step  on  the  indicator  is  marked  with 

its  proper  dimension  from  the  center  of  the  hole.  Both 
gages  are  operated  in  the  same  manner. 

A  Two-Station  Bridge  Die 
By  S.  a.  McDonald 

One  of  the  first  questions  asked  by  the  designer  when 
called  upon  for  a  special  tool  for  a  given  purpose  is, 

"How  many  pieces  are  wanted?"  Upon  the  answer  to 
this  question  depends  the  degree  of  elaborateness  with 
which  the  details  are  wrought  out. 

In  a  sheet  metal  jobbing  shop  it  is  the  practice  to 

A  TWO-STATION  BLANKING   AND  FORMING  DIE 

include  the  cost  of  the  tools  in  the  first  order,  leaving 
the  usual  margin  of  profit.  Then  if  a  repeat  order 
comes  in  and  the  customer  does  not  kick,  the  same  price 
will  be  quoted  as  upon  the  first  order  and  the  jobber 
will  stand  to  make  a  greater  profit  because  he  already 
has  the  tools. 

It  is  the  writer's  experience  that  the  tools  made  by 
such  shops  to  be  used  by  themselves  are  pretty  crude 
as  compared  with  the  job  they  will  turn  out  when  the 
tools  are  to  go  to  the  customer  for  use  in  his  own  shop ; 
yet  the  product  of  both  sets  will  be  equally  good. 

The  water-color  box  shown  in  the  illustration  had 
been  made  in  such  a  jobbing  shop  in  two  single  dies 
and  two  operations,  as  the  orders  had  come  in  for  but 
a  few  thousands  at  a  time.  After  several  repeat  orders 
had  been  placed,  the  customer  decided  that  it  would 
be  to  his  advantage  to  make  the  box  himself,  so  an 
order  was  given  to  the  shop  for  a  set  of  tools.  The 
two-station  bridge  die  shown  herewith  was  the  result. 

To  the  cast-iron  punch  holder  A  the  machine  steel 
punch  plate  B  is  secured  by  screws  and  dowels.  In  this 
plate  are  located  the  blanking  punch  C  and  the  forming 
punch  D.  The  blanking  punch  has  two  spring-operated 
ejector  pins  which  push  the  blank  through  the  die  as 
soon  as  it  is  cut. 

The  cast-iron  die  shoe  E  is  dovetailed  to  take  the 
blanking  die  F,  which  is  further  secured  in  position  by 
screws  and  dowels.  The  forming  die  G  is  also  dove- 

tailed into  the  same  shoe  at  a  lower  level,  so  that  its 

upper  surface  is  on  the  same  plane  as  that  occupied 
by  the  blank  after  it  has  passed  through  the  blanking die. 

The  forming  die  is  fitted  with  a  flush  knockout  with 
spring  pins  and  backplate  as  shown,  and  there  is  a 
spring  operated  ejector  pin  in  the  forming  punch.  A 
cold  rolled  steel  piece  H  supports  the  stripper  plate  /, 
which  is  machined  with  a  shoulder  on  its  under  surface 
to  act  as  a  back  guide  for  the  stock.  The  two  pieces  J 
serve  to  guide  the  blank  to  position  over  the  form- 

ing die. 
The  tools  are  used  in  an  inclined  press  and  the  op- 

eration is  as  follows:  A  strip  of  painted  tin  is  fed 
into  the  die  in  the  direction  indicated  by  the  arrow, 
until  it  reaches  the  stop  pin.  The  press  is  then  tripped 
and  as  the  punch  comes  down  the  spring  ejector  pins 
recede  into  the  punch  until  the  blank  has  been  cut 
from  the  stock,  when  the  pressure  of  the  spring  pins 
immediately  forces  the  blank  completely  through  the 
die  and  out  upon  the  surface  of  the  die  shoe  in  position 
to  move  back  over  the  forming  die  by  gravity. 

The  second  stroke  of  the  press  forms  the  blank  over 
the  forming  die  and,  as  the  punch  recedes  from  the  die. 
the  formed  blank  is  made  to  follow  it  by  the  spring 
knockout.  As  soon  as  it  is  clear  of  the  die  the  spring 
pin  in  the  punch  forces  it  off  the  latter  and  it  is  free 
to  drop  out  at  the  back  of  the  press. 

The  press  is  run  at  90  r.p.m.  and  after  the  first 
stroke  may  be  run  continuously  until  the  end  of  the 
strip  of  stock  is  reached. 

Rig  for  Grinding  Milling  Cutters 
By  R.  C.  Brittain 

As  the  proprietor  of  a  machine  shop  in  a  small  coun- 
try town  I  am  obliged  to  accept  any  job  that  may  offer 

in  the  way  of  repair,  from  the  firing  pin  of  a  shot  gun 
to  the  boiler  of  a  steam  threshing  machine. 

Upon  adding  a  milling  machine  to  my  equipment  I 
soon  found  out  that  it  was  necessary  to  grind  the 
cutters  occasionally  and  the  only  thing  in  the  shop  that 
bore  any  resemblance  to  a  cutter  grinder  was  the  ma- 

chine upon  which  we  ground  lathe  and  planer  tools  and 
sometimes  dies  and  other  flat  work  that  had  to  be 
surfaced.  This  machine  had  a  double  end  wheel  arbor 
and  under  one  of  the  wheels  there  was  a  table  that 
could  be  adjusted  vertically  but  had  no  other  movement. 

To  convert  this  machine  into  a  cutter  grinder  I  took 
the  compound  rest  off  a  lathe  and  clamped  it  to  the 
table.  An  Armstrong  boring  tool  holder  in  the  regular 
tool  post  held  a  short  bar,  one  end  of  which  was  fitted 
to  the  hole  in  the  cutters. 

With  the  bar  set  parallel  to  the  wheel  arbor  and 
before  the  wheel,  I  had  movement  of  the  cutter  in  three 
planes,  parallel  to  the  arbor  by  sliding  it  upon  the 
bar,  to  and  from  the  wheel  (for  feeding)  by  the  move- 

ment of  the  slide  rest,  and  vertically  by  means  of  the 
table  adjustment. 

A  tooth  rest,  made  in  the  usual  way  by  splitting  the 
end  of  a  round  rod  and  sweating  in  a  piece  of  thin 
spring  steel,  was  mounted  on  a  small  angle  plate  that 
could  be  clamped  in  whatever  position  upon  the  table 
that  might  be  required,  thus  completing  the  rig. 

There  is  nothing  remarkable  about  the  device,  but  it 
saves  the  price  of  a  cutter  grinder  and  for  sharpening 
the  small  variety  of  cutters  that  I  use,  serves  the  pur- 

pose quite  as  well. 
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Gypsum  Case  Decision 
and  Trade  Association  Activities 

THE  DECISION  in  the  case  of  the  United  States 
against  the  Gypsum  Industries  Association  just 

signed  by  Judge  John  C.  Knox  is  unique  in  that  it  says 
not  only  what  this  particular  trade  association  may  not 
do  but  also  what  it  may  do  under  the  provisions  of  the 
Sherman  law.  As  we  understand  the  decree  it  is  ar- 

rived at  by  consent  and  is  consequently  binding  on  the 
defendants. 

According  to  United  States  Attorney  Haywood,  on 
whose  motion  the  decree  was  approved,  the  decision 

"practically  destroys  the  trade  association  and  its  regu- 
lar weekly  or  monthly  meetings"  which  provided  oppor- 

tunities for  the  abuses  complained  of.  Judge  Knox's 
decision  will  have  a  profound  effect  on  every  trade  asso- 

ciation and  business  man  in  the  country,  directly  or 
indirectly,  as  it  will  undoubtedly  serve  as  a  precedent 
in  other  cases  under  the  Sherman  law. 

While  we  have  no  criticism  of  any  kind  to  make  on 
the  decision  arrived  at  in  this  case  we  hope  that  in 
cases  which  may  be  brought  affecting  the  interests  of 
manufacturers  of  production  goods  such  as  machinery, 
cognizance  will  be  taken  of  the  fundamental  differences 
existing  between  the  manufacture  and  sale  of  produc- 

tion goods  and  consumer  goods.  The  market  for  pro- 
duction goods  is  far  more  closely  limited  than  that  for 

consumer  goods,  or,  as  the  economists  have  it,  the  de- 
mand is  inelastic.  As  a  consequence  the  prospect  of 

considerable  economic  waste  from  the  over-production 
of  such  goods  is  always  to  be  considered. 

The  Gypsum  decree  states  specifically  in  fourteen 

injunctive  provisions  what  this  particular  trade  associa- 
tion may  not  do.  Price  fixing,  limitation  of  production 

by  agreement,  allocation  of  territory,  control  of  freight 

rates,  discrimination  against  or  in  favor  of  any  pur- 
chaser by  agreement,  agreement  to  limit  certain  manu- 

facturers to  certain  forms  of  product  and  blacklisting 

by  means  of  credit  lists  are  the  more  important  pro- 
hibitions. 

Lawful  activities  include  promotion  of  the  use  of 

gypsum  by  research,  publicity,  advertising  and  educa- 
tional work,  maintenance  of  a  traffic  bureau  to  answer 

specific  inquiries,  maintenance  of  a  credit  bureau  for 
the  sole  purpose  of  furnishing,  credit  information,  ex- 

change of  information  looking  to  the  improvement  of 
methods  of  plant  and  mine  operation  including  welfare 
work  and  methods  of  accounting. 

So  far  as  we  can  determine  from  careful  reading  of 
the  decree  as  published  in  the  daily  papers  there  is  no 
authorization  for  the  collection  of  statistics  on  orders, 
stocks  or  relative  activity.  Comment  on  this  point  from 
the  Department  of  Commerce  will  be  looked  for  with 
interest. 

of  Apprentices 

THE  RETURN  of  business  in  the  machinery-building 
industries  has  brought  out  rather  strongly  the  diffi- 

culty of  securing  men  with  sufficient  training  to  be 
satisfactory.  There  is  also  a  tendency  to  wonder  where 
all  the  men  have  gone  who  manned  our  shops  during 
the  war. 

There  are  probably  two  answers  to  this  question. 
One,  that  many  who  qualified  on  the  single  operation, 
or  special  jobs,  of  huge  war  production,  are  unsatis- 

factory for  the  work  in  the  average  machine  shop.  The 
other,  that  the  war  wages  of  ten  to  twenty  dollars  per 
day  attracted  men  to  whom  the  average  machine-shop 
wage  has  no  appeal. 

This  increasing  lack  of  skilled  men  is  causing  more 
manufacturers  to  consider  the  establishment  of  train- 

ing schools  or  apprenticeship  courses,  while  those  who 
already  have  them  are  planning  to  increase  their  capac- 

ity and  scope.  In  no  other  way  can  the  country  hope  to 
maintain  its  supply  of  mechanics  which  has  helped  to 
make  its  mechanical  supremacy  possible. 

Those  who  go  into  apprenticeship  work  will  find  con- 
ditions very  different  from  those  existing  twenty  years 

ago.  Instead  of  a  waiting  list  of  boys  eager  for  a 
chance  to  learn  the  trade  with  little  or  no  pay,  one 
of  the  greatest  problems  is  to  find  enough  boys  of  the 
right  kind  who  want  to  learn  it  at  all.  Much  of  this 
is  due  to  a  false  pride  which  has  been  built  up  against 
the  dirt  and  grime  of  the  machine  shop.  But  a  greater 
obstacle  has  been  the  low  wage  paid  during  apprentice- 

ship. This  has  been  due  largely  to  the  inability  to 
realize  the  changes  which  have  taken  place  in  the  ma- 

chine industry.  It  is  not  "easy  to  get  accustomed  to 
starting  an  apprentice  at  the  rate  paid  a  journeyman 
ten  or  twelve  years  ago  and  yet  this  is  apparently 
necessary  to  secure  boys  of  the  right  caliber. 

Times  have  changed  and  we  must  change  with  them 
if  we  are  to  keep  pace  with  other  industries.  Skilled 
men  are  necessary  both  on  the  work  and  as  shop  exec- 

utives, and  we  must  all  do  our  share  in  training  boys 
for  this  work. 

Just  Suppose 

JUST  SUPPOSE  that  there  were  a  standard  catalog 
size.  Instead  of  present  hit-and-miss  methods  of 

filing  catalogs  and  never  being  able  to  find  what  is 
wanted,  there  would  be  no  more  trouble  than  in  filing 
letters. 

Catalogs  are  necessary  and  always  will  be.  Proper 
get-up  on  a  catalog  will  secure  more  business  than  poor 
get-up.  And  a  firm  must  always  have  the  privilege  of 
having  its  catalogs  distinctive.  But  it  would  seem  that 
there  is  room  enough  for  all  to  be  distinctive  on  a  page 
8i  X  11  or  9  X  12.  Stacked  up  alongside  catalogs  of  that 
size  what  chance  does  a2Jx4?oral3Jx22  have?  The 
first  is  so  small  that  it  will  get  lost  and  the  other  so 
big  that  there  is  no  place  to  put  it. 

Can't  be  standai-dized  ?  Well,  perhaps  not,  but  if 
twenty-five  of  the  big  concerns  agreed  among  them- 

selves on  a  size  and  went  so  far  as  to  specify  "standard 
size  catalog"  in  their  advertising,  what  would  happen? — Just  suppose. 

)fc 
^ 
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Davis  &  Thompson  High-Production 
Horizontal  Drilling  Machine 

To  meet  the  demand  for  a  ma- 
chine that  will  deliver  a  maximum 

of  production  on  the  machining  of 
small  parts,  the  Davis  &  Thompson 
Co.,  Milwaukee,  Wis.,  has  developed 
the   horizontal   multiple-spindle   ma- 

drilled  at  once  in  such  work  as  bear- 

ing caps,  connecting  rods,  and  sim- 
ilar pieces  within  the  capacity  of  the 

machine.  The  machine  is  standard 
except  for  the  jigs,  fixtures  or  other 
holding   devices,   which  can   be    de- 

FIG.    1— D.WIS   &  TilOMPSO.X   HlUH-l'KODUCTlO.X    DRILLING,   REAMING 
AND  TAPPING  MACHINE 

chine  shown  in  Fig.'  1.  The  machine 
will  drill,  tap,  ream,  thread  or  box- 
mill  the  opposite  ends  or  sides  of  a 
piece  of  work  simultaneously,  and 
multiple  heads  can  be  used  on  the 
spindles  so  that  several  holes  can  be 
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signed  to  suit  the  work.  The  cam- 
ming can  also  be  adjusted  to  the 

work. 

The  principal  working  part  of  the 
machine  is  the  cylindrical  turret, 

which  carries  the  twelve  work  spin- 
dles and  revolves  continuously.  The 

turret  does  not  index,  but  the  tools 
operate  while  the  turret  is  in  motion 
and  produce  twelve  finished  pieces 
with  each  complete  revolution  of  the 
turret. 

The  position  of  each  spindle  can 
be  easily  adjusted  by  loosening  the 
locknut  shown  on  each  collar  in  Fig. 

2,  and  turning  the  squared-end 
shaft.  A  gear  cut  in  the  center  of 
this  shaft  meshes  with  a  rack  on  the 

spindle  quill,  the  rack  serving  also  as 
a  key  to  hold  the  quill  from  revolv- 

ing. To  the  lower  end  of  each  collar 
is  attached  a  hardened  steel  roller 
which  is  actuated  by  a  cam  groove 
on  the  barrel  of  the  machine,  thus 
feeding  the  spindles  in  and  out  at 
the  proper  times  as  the  turret  and 
spindles  revolve.  The  entire  mech- 

anism is  gear-driven,   and  any   de- 

sired speed  of  spindles  or  turret  can 
be  obtained.  The  spindle  travel  is 
14  inches. 

The  barrel,  or  part  which  carries 
the  cam,  is  held  stationary  while  the 
turret,  spindles  and  end  plates  re- 

volve. The  action  is  accomplished 
by  means  of  the  bevel  gears  shown 
in  Fig.  3.  A  short  shaft  carries  a 
bevel  gear  on  each  end,  one  gear 
meshing  with  the  gear  on  the  end 
plate  and  the  other  with  the  gear  on 
the  barrel.  The  ratio  of  the  bevel 
gears  is  such  that  the  barrel  is  held 
stationary  when  the  machine  is  in 
operation  and  the  turret  revolving. 

The  tools  are  held  in  the  spindles 
of  the  machine  in  the  same  manner 
as  on  a  drill  press.  The  work  is 
secured  by  clamps  that  are  forced  in 

place  by  means  of  a  S-in.  steel  wire 
cable,  which  can  be  seen  best  in  the 
rear  view  of  the  machine.  Fig.  4. 
As  each  piece  of  work  passes  under 
the  cable,  it  is  locked  in  place  by  the 
action  of  the  cable  on  the  top  of  the 
clamp,  and  as  the  turret  brings  the 
work  to  the  front  of  the  machine 

after  the  operation  has  been  per- 
formed, the  work  is  released  and  can 

be  easily  removed  by  hand. 
All    bearings    except    sheave    and 

PIG. — P.\RT    OF    DRIVING 
MECHANISM 

minor  bearings  are  flooded  with  oil 

by  means  of  a  force  pump.  Lubri- 
cant is  carried  to  the  tools  through 

the  spindles  of  the  machine,  a  cop- 
per tube  projecting  in  such  a  man- 
ner that  it  revolves  with  the  spindle 

and  carries  the  lubricant  to  the  point 
of  the  tool.  When  lubricant  is 

used,,  it  starts  to  flow  as  the  too' 
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starts  to  operate,  and  ceases  to  flow 
when  the  operation  is  completed  and 
the  piece  nears  the  point  where  it  is 
to  be  removed. 

Each  drill  bushing  in  the  work- 
holding  fixture  turns  with  its  drill 
in  a  second  bushing  which  is  locked 
into  a  third  bushing,  the  third  one 
being  permanent  in  the  machine. 
All  the  bushings  are  of  steel,  hard- 

ened and  ground.     All  radial  bearing.-^ 

&    THOMI'SCIX    .MA.-llIM': 

of  the  machine  are  bronze-bushed, 
and  the  thrust  bearings  are  ball 
bearings.  All  operating  parts  are 
ground.  The  spindles  are  of*  high- 
carbon  steel. 

The  machine  is  ordinarily  supplied 
with  a  driving  pulley,  but  can  be 
furnished  complete  with  a  motor  if 
desired.  The  floor  space  required  is 
4x10  ft.  and  the  machine  weighs 
1,700  pounds. 

Warner  &  Swasey  Multiple 
Friction-Disk  Countershaft 
A  countershaft  equipped  with 

clutches  having  multiple  friction 
disks  and  similar  to  the  clutches  em- 

ployed in  automobile  construction, 
has  recently  been  placed  on  the 
market  by  the  Warner  &  Swasey  Co., 
Cleveland,  Ohio.  The  clutches  are 
adapted  to  high-speed  manufactur- 

ing work,  particularly  in  machines 
finishing  brass  and  bronze  parts 
where  starting,  stopping  and  re- 

versal occur  so  often  that  the  wear 
on  the  countershaft  is  important. 

The  accompanying  illustration 
shows  the  general  construction  of 
the  countershaft.  Hardened  steel 

plates  are  employed  to  '  make  the contact  in  the  clutch  members.  It 
is  stated  that  operation  of  the 
clutches  is  every  easy,  due  to  the 
fact  that  the  operating  fingers  can 
easily  be  operated  by  the  wedge, 
that  the  disk  cushions  the  shock  of 
engagement,  and  that  the  Hyatt 
roller  bearings  in  the  pulleys  reduce 
friction. 

Although  the  countershaft  was 
designed  particularly  for  use  with 
Warner   &    Swasey    machines,    it    is 

also  applicable  to  other  makes  of 
turret  lathes,  engine  lathes  and  ma- 

chine tools.  It  is  made  with  pulley 
diameters  of  10  and  12  in.,  the  width 
of  face  of  the  pulleys  being  3i  and 
4i  in.,  respectively.  The  shaft 
lengths  are  4  ft.  4  in.,  and  5  ft., 
respectively,  and  the  drops  of  the 
hangers  8  and  10  in.  The  weights 
with  the  countercone  are  approxi- 

mately 285  and  335  pounds. 

Beaudry  Rocking-Face 
Hammer  Die 

A  die  for  use  on  power  hammers 
for  drawing  any  desired  taper  has 
recently  been  placed  on  the  market 
by  Beaudry  &  Co.,  Inc.,  45  Bromfield 
St.,  Boston,  Mass.  The  accompany- 

ing illustration  shows  the  device, 
which  can  be  furnished  to  fit  any 
make  or  size  of  trip,  air  or  steam hammer. 

One  end  of  the  die  is  provided  with 
a  tilting  face  so  supported  that  it 
can  be  moved  freely  about  a  fixed 
axis.  The  operator  merely  shifts  the 
position  or  angle  of  the  work  and 
strikes  a  light  blow  to  adjust  the 
tilting  face  to  the  angular  position 
necessary.    Heavy  blows  can  then  be 

WARNER  &  SWASEV  MULTIPLE-DISK  COUNTERSHAFT 

BEAUDRY    ROCKING-FACE    DIE 

struck  to  form  the  taper.  Practi- 
cally any  tapered  form  can  be  com- 

pletely finished  and  smoothed  up, 
both  on  the  point  and  on  the  body, 

without  requiring  any  hand  finish- 
ing. Only  one  man  is  needed  to 

operate  the  hammer  and  the  work, 
and  the  piece  can  usually  be  formed 
in  one  heat. 

Any  scale  falling  between  the  tilt- 
ing face  and  the  die-holder  works 

into  a  pit  through  grooves  and  is 
forced  down  through  holes  in  each 
side  of  the  die-holder.  The  tilting 
face  thus  works  freely  at  all  times. 
The  fixed  horizontal  surface  of  the 
die  face  can  be  used  for  general 
forging,  so  that  the  die  is  applicable 
to  combinations  of  straight  and 
tapered  work.  The  die-holder  is  cast 
of  gun  iron,  while  the  tilting  face  is 

forged  from   60-point  cai'bon   steel. 



90 AMERICAN     MACHINIST Vol.  58,  No.  2 

LeBlond  25-  and  27-Inch  Heavy  Duty 
Geared-Head  Lathes 

An  improved  heavy-duty  lathe  of 
the  single-pulley-drive,  geared-head 
type,  has  recently  been  placed  on  the 

market  by  the  R.  K.  LeBlond  Ma- 
chine Tool  Co.,  Cincinnati,  Ohio.  The 

machine,  vs'hich  is  shown  in  Fig.  1, 
is  made  in  both  25-  and  27-in.  sizes 
and  with  lengths  of  bed  required  to 
suit  the  work. 

Considering  the  individual  units 
of  the  machine,  the  headstock  de- 

serves first  attention.  It  is  of  the 

selective-speed  type  and  provides  six- 
teen changes  of  spindle  speed  by  the 

ically  applied  to  bring  the  spindle 
to  rest  immediately.  The  spindle 
bearings  are  made  of  bronze,  babbitt 
lined,  and  are  replaceable.  The  entire 
headstock  mechanism  is  flooded  with 
oil  delivered  by  a  submerged  geared 

pump. 
The  bed  is  made  of  semi-steel,  is 

of  large  depth  and  heavily  braced  to 

prevent  deflection.  The  "compensat- 
ing V"  construction  is  employed  for 

the  ways.  In  this  construction  the 
back  of  the  carriage  travels  on  a  flat 
surface,  while  the  front  of  it  slides 

carriage  being  181  and  20i  in.,  re- 
spectively. 

The  tailstock  is  kept  in  alignment 
with  the  head  by  a  V  on  the  rear 
way,  and  it  has  a  large  flat  bearing 
on  the  front  way.  It  is  provided 
with  a  set-over  for  turning  tapers. 
A  rack  and  pinion  movement  aids 
in  moving  the  tailstock  along  the 
bed.  The  travel  of  the  tailstock 

spindle  is  12  in.  With  a  12-ft.  length 
of  bed,  work  5  ft.  9  in.  long  can  be 
held  on  the  25-in.  machine  and  5  ft. 
7  in.  long  on  the  27-in.  machine. 

The  carriage  has  a  large  bearing 
surface  on  the  ways  of  the  bed  and 

is  held  to  the  bed  by  broad  flat  ad- 
justable gibs.     The  apron  ii  a  rect- 

PIG.  1— LE  BIXJND  25-INCH  HEAVY-DUTY  SINGLE-PULiiEY-DRIVE  GEARED-HEAD  LATHE 

manipulation  of  two  levers.  All 
gears  are  made  of  steel,  and  the 
sliding  ones  of  a  hardened  nickel 
alloy  steel.  Stub  form  gear  teeth 
are  employed.  The  shafts  are  short 
and  run  in  bronze  bearings.  They 
are  multiple  splined,  and  the  key- 
ways  in  the  gears  are  broached  from 
the  solid  metal. 

A  20-in.  pulley  carrying  a  5-in. 
belt  is  employed  for  driving  the  ma- 

chine, thus  providing  large  driving 
power.  The  pulley  runs  on  a  bush- 

ing so  as  to  relieve  the  drive  shaft 
from  the  pull  of  the  belt.  The  clutch 
is  of  the  multiple-disk  type  and  runs 
in  oil.  It  is  operated  by  a  lever 
placed  on  the  front  of  the  headstock, 
and  also  by  a  lever  on  top  of  the 
carriage.  Upon  releasing  the  driving 
clutch,  a  friction  brake  is  automat- 

on a  guide,  one  side  of  which  is  ma- 
chined at  an  angle  of  15  deg.  and 

the  other  at  an  angle  of  70  deg.  The 
construction  provides  a  bearing  sur- 

face normal  to  the  direction  of  the 
forces  on  the  tool,  it  compensates  for 
the  wear  of  both  the  carriage  and 
the  bed,  and  prevents  the  tendency 
of  the  carriage  to  climb  on  the  ways 
under  heavy  cuts. 

The  speeds  furnished  range  from 
8  to  300  r.p.m.  with  the  driving 
pulley  running  at  515  r.p.m.  The 
spindle  nose  has  a  diameter  of  4  in. 
and  a  length  of  3  in.,  with  two  U.  S. 
form  threads  per  inch.  The  hole  in 
the  spindle  is  2}  in.  in  diameter  and 
a  No.  6  Morse  taper  is  employed. 
The  swing  over  the  ways  is  271  in. 
for  the  25-in.  lathe  and  29J  in.  for 
the  27-in.  lathe,  the  swings  over  the 

angular  box  consisting  of  a  single 
casting  and  containing  all  the  gears 
and  shafts  supported  at  each  end. 
Both  feeds  are  engaged  by  means  of 
a  single  positive  jaw  clutch  operated 
by  the  small  lever  at  the  center  of 
the  apron,  and  no  friction  clutch  is 

employed.  The  change  from  longi- 
tudinal to  cross  feed  is  accomplished 

by  means  of  a  sliding  gear  operated 
by  a  knob  immediately  above  the 
feed  clutch.  The  compound  rest  is 
of  the  usual  heavy-duty  type.  The 
cross  slide  is  a  semi-steel  casting 
and  the  swivel  is  large  in  diameter. 
Tools  1x1  J  in.  in  cross  section  are 

employed. 
A  feed  rod  separate  from  the  lead- 

screw  is  employed  in  connection  with 
a  quick-change-gear  mechanism.  The 
change-gear  unit  is  similar  to  those 
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formerly  employed  on  LeBlond  ma- 

chines and  is  mounted  on  the  front 
of  the  bed.  Forty-eight  feeds  are 
provided  having  a  range  from  0.003 
to  0.184  in.  per  revolution,  and  the 

forty-eight  threads  range  from  I  to 
46  per  inch.  The  leadscrew?  is  2A  in. 
in  diameter  and  provided  with  a 
U.  S.  form  thread  of  1  in.  pitch.  A 
chasing  dial  is  provided.  The  change 
gear  mechanism  can  be  furnished  to 
cut  millimeter  pitches  when  the 
metric  system  is  to  be  employed. 

The  machine  is  ordinarily  fur- 
nished with  large  and  small  face- 
plates, compound  rest,  steadyrest 

having  a  capacity  up  to  8J  in.,  and 
the  necessary  wrenches.  A  taper 
attachment,  plain  block  rest,  turret 
toolpost,  turret  on  carriage,  follow 
rest,  oil  pump,  pan  and  piping  can 
be  furnished.  The  taper  attachment 
is  mounted  on  a  bracket  carried  on 
ways  on  the  back  of  the  bed  so  that 
it  can  be  moved  to  any  position  de- 

FIG.  2 — MOTOR  DRIVK  ON  LB  BLOND 
GEARED-HEAD  LATHE 

sired.  The  attachment  is  intended 

for  heavy-duty  work  and  has  a  range 
up  to  a  taper  of  4  in.  per  foot.  A 
length  of  24  in.  can  be  turned  at 
one  setting  of  the  attachment. 

Motor  drives  can  be  furnished  in 
three  types,  a  belted  motor  drive 
such  as  shown  in  Fig.  2,  a  constant- 
speed  geared  motor  drive,  and  a 
variable-speed  geared  motor  drive. 
In  the  arrangement  illustrated, 
which  is  the  simplest,  the  motor  is 
mounted  on  a  hinged  motor  plate 
attached   to  the  base  of  the  lathe, 

and  the  drive  is  through  an  endless 
double  leather  belt  to  the  driving 
pulley.  An  idler  pulley  mounted  on 
Hyatt  roller  bearings  serves  to 
tighten  the  belt  and  increase  the 
arc  of  contact  on  the  pulleys. 
Either  direct  or  alternating  current 
constant-speed  motors  with  plain 
starting  controllers  are  employed. 
The  spindle  is  started  and  stopped 
mechanically  from  the  apron  or  the headstock. 

With  the  geared  motor  drive,  the 
motor  can  be  mounted  directly  on 
top  of  the  headstock  so  as  to  drive 
through  a  motor  pinion  and  an  in- 

termediate gear  to  a  broad-face  gear 
that  replaces  the  driving  pulley.  It 
is  possible  on  direct  current  motors, 
to  employ  a  dynamic  brake  and  start 
and  stop  the  motor  electrically  from 
the  apron.  Variable-speed  direct- 
current  motors  can  be  employed  with 
automatic  controllers  embodying  dy- 

namic braking.  In  this  case,  the 
first  series  of  gear  changes  in  the 
headstock  is  eliminated,  and  the 
changes  in  speed  obtained  electric- 

ally. Thus,  four  mechanical  changes 
with  approximately  twenty  electrical 
changes  provide  about  eighty  spindle 
speeds.  The  field  rheostat  controlling 
the  speeds  is  mounted  on  the  head- 
stock  and  the  motor  control  is  accom- 

plished from  the  apron.  Fifteen- 
horsepower  motors  running  at  1,750 
r.p.m.  are  recommended  for  constant- 
speed  drive,  and  at  500  to  1,500  r.p.m. 
for  variable  speed  drive. 

The  machine  complete  with  a  l2-ft. 
bed  weighs  10,000  lb.  in  the  25-in. 
size  and  10,520  lb.  in  the  27-in.  size. 
The  shipping  weights  for  the  two 
sizes  are,  respectively,  11,000  and 
11,600  lb.  The  weights  for  each 
additional  2  ft.  of  bed  length  are 
490  or  510  lb.,  respectively. 

American  Tool  Co.  Valve 

Spring  Compressor 
A  device  for  use  in  repairing 

automotive  engines  for  placing  the 

valve  spring  in  position  when  re- 
assembling the  motor,  has  recently 

been  placed  on  the  market  by  the 
American  Tool  Co.,  10  Pleasant  St., 
Pawtucket,  R.  I.  It  consists  of  a 
compressor  and  a  clip  for  holding 
the  compressed  spring. 

The  valve  spring  is  first  placed  in 
the  compressor,  and  the  long  handle 

is  pulled  until  the  spring  is  com- 
pressed, as  shown  in  the  view  at  the 

bottom  of  the  accompanying  illus- 
tration. The  spring  clip  or  holder 

is  then  placed  over  the  spring,  and 

the  cross  handle  of  the  conipressor 
turned  until  the  spring  is  relieved 
and  can  be  lifted  from  the  device,  as 
showm  at  the  top  of  the  illustration. 

After  the  key  has  been  placed  in 
the  valve  stem  of  the  motor,  the 
valve  spring  in  its  clip  is  brought 

AMERICAN  V.VLVE  SPRING 
COMPRESSOR 

to  bear  on  the  key  and  the  handle  is 
pressed  down.  The  clip  can  then  be 
easily  removed  from  the  spring,  leav- 

ing the  latter  in  its  proper  place. 
It  is  stated  that  very  rapid  operation 
is  possible  and  that  the  difficult 
manipulation  and  skinning  of  the 
knuckles  that  usually  occurs  when 
replacing  valve  springs  without  the 
use  of  the  clip,  is  eliminated. 

Blacker  General  Utility 
Power  Smithing  Hammer 
A  power-driven  hammer  intended 

particularly  for  use  on  forging  work 
ordinarily  performed  under  hand- 
swung  sledges  and  too  small  to  be 
done  under  steam  hammers,  is  shown 
in  the  accompanying  illustration. 
The  hammer  is  termed  a  "mechanical 
helper,"  since  it  replaces  the  one  or 
two  men  employed  as  strikers  at 
each  anvil.  The  same  hand  tools 
that  the  smith  ordinarily  employs 
are  used  with  the  hammer,  without 
the  need  of  special  tools  and  dies. 
The  hammer,  which  is  stated  to 
greatly  increase  the  capacity  an4 
the  output  per  anvil,  has  recently 
been  placed  on  the  American  market 
by  the  Blacker  Engineering  Co., 
Inc.,  Grand  Central  Terminal,  New 
York,  N.  Y. 

The  machine  is  rated  as  being  able 
to  handle  material  up  to  2J  in.  thick, 
although   even   larger   sizes   can  be 
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cared  for.  The  hammer  itself  is 
under  the  control  of  the  smith,  so 
that  either  a  light  or  heavy  blow 
can  be  struck.  The  force  of  the  blow 
varies  directly  with  the  depression 
of  the  treadle  extending  around  the 
anvil.  It  is  stated  that  the  maximum 
blow  is  about  four  times  as  heavy 
as  that  delivered  by  a  human  striker, 
and  that  the  machine  attains  a  rate 

of  140  blow  per  minute.  It  is  pos- 
sible to  turn  out  the  work  more 

rapidly  than  when  human  strikers 
are  employed,  as  the  limit  of  the 
capacity  is  set  by  the  speed  at  which 
the  smith  can  handle  his  tools.  Work 
can  thus  be  formed  at  one  heat  that 
with  hand  strikers  would  require 
two  or  more. 

An  important  feature  of  the  ham- 
mer is  the  lateral  traverse  motion 

that  can  be  given  to  the  hammer  it- 
self. This  motion  is  controlled  by  a 

winged  foot  lever  located  at  the 
right  of  the  anvil  and  enabling  the 
head  to  be  traveled  along  the  face 
of  the  anvil  to  the  desired  point. 
There  is  thus  no  delay  in  locating 
the  hammer  over  the  holes  in  the 

anvil  to  aid  in  doing  swaging,  punch- 
ing, heading  and  such  operations. 

The  work  is  always  struck  with 
the  hammer  perpendicular  to  the 
anvil,  due  to  the  way  in  which  it 
is  held  by  the  parallel  arms.  The 
usual  distance  between  the  head  and 
the  anvil  is  8i  in.,  but  the  stroke 
can  be  easily  adjusted  to  suit  the 

work.  The  movement  of  the  head 

is  vei'y  similar  to  that  of  the  hand- 
swung  sledge,  as  it  first  rises,  then 
strikes  its  blow  and  rebounds 

quickly  from  the  metal.  The  oper- 
ator has  complete  control  of  the 

hammer,  so  that  operations  requir- 
ing careful  work  can  be  performed. 

Heavy  welds,  as  well  as  the  dress- 
ing of  chisels,  picks  and  articles  with 

tapered  ends,  can  be  performed  with 
rapidity. 
An  anvil  and  a  block  of  special 

design  to  suit  the  hammer  are  fur- 
uished.  The  base  of  the  anvil  is 

planed  and  adjusting  screws  are  pro- 
vided on  the  stand,  to  enable  the 

anvil  to  be  moved  forward  or  back- 
ward to  get  the  proper  position  un- 

der the  hammer. 
The  hammer  requires  only  1  hp. 

to  drive  it.  It  can  be  run  by  means 
of  belt  from  a  lineshaft,  being  fur- 

nished with  tight  and  loose  pulleys 
15  in.  in  diameter  for  this  work.  A 
more  compact  unit  i.s  the  one  driven 
by  ah  individual  motor,  as  illus- 

trated. The  motor  is  mounted  on 
a  small  stand  on  the  base  and  geared 
to  a  large  driving  gear  placed  on 
the  main  shaft.  A  hammer  of  this 
type  does  away  with  the  necessity 
of  overhead  shafting  and  can  be  run 
even  though  the  lineshaft  of  a  shop 
is  not  in  operation.  The  hammer 
alone  weighs  1,300  lb.,  the  special 
anvil  560  lb.,  and  the  stand  336 

pounds. 

Smith  Crankpin  Truing 
Device 

The  chief  feature  of  a  truing 
device  intended  for  turning  the  pins 
of  crankshafts  of  automotive  en- 

gines, and  recently  placed  on  the 
market  by  the  R.  G.  Smith  Tool  & 
Manufacturing  Co.,  245  N.  J.  R.R. 
Ave.,  Newark,  N.  J.,  is  the  fact  that 
it  is  not  necessary  to  remove  the 
crankshaft    from    the    crankcase    in 

BLACKER  GENERAL  POWER  SMTTHIXG  HAMMER 

.S.MITH  CRANKPIN  TRUING  DEVICE 

order  to  employ  the  tool.  The  accom- 
panying illustration  shows  the  de- 

vice, which  consists  of  a  rigid  frame 
that  carries  the  cutter  and  is  turned 
about  the  pin  by  means  of  a  lever. 
The  cutters  can  be  reground  to 
sharpen  them  whenever  they  become 
dulled.  In  the  illustration  the 
crankshaft  is  shown  removed  from 
the  motor  and  held  in  a  vise. 
When  it  is  desired  to  true  the  pin 

of  a  crankshaft  that  is  in  place  in 
its  engine,  the  lower  half  of  the 
crankcase  is  removed  and  the  con- 

necting rod  disconnected.  The  con- 
necting rod  is  then  pushed  up  into 

the  cylinder,  and  the  crankpin 
brought  down  so  that  it  is  in  its 
most  accessible  position.  The  tool 
is  then  applied  by  loosening  the 
swing-bolt  and  opening  the  frame. 

After  the  tool  has  been  put  in 

place,  the  swing-bolt  is  tightened  and 
a  lever  inserted  in  the  holes  in  the 

periphery  of  the  frame  is  used  to 
rotate  the  tool  around  the  pin.  A 
number  of  holes  are  provided  in  the 
device,  so  that  the  lever  need  not  be 
swung  through  a  wide  arc.  It  is 
stated  that  a  pin  can  be  trued  up  in 
from  10  to  15  min.,  the  tool  being 
rotated  until  the  pin  is  true. 
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Baker  Hy-Lift  Electric 
Platform  Truck 

An  elevating-platform  electric  in- 
dustrial truck  that  can  perform  the 

functions  of  a  portable  elevator  or 
tiering  machine,  has  recently  been 
placed  on  the  market  by  the  Baker 
R  &  L  Co.,  2180  West  25th  St., 
Cleveland,  Ohio.  The  machine  is  for 
use  where  heavy  materials  are  to  be 
lifted,  carried  and  stacked.  The 
standard  truck  has  a  lift  of  72  in., 
although  it  can  also  be  furnished 
with   lifts   of   48   and  60   in.     The 

on  page  1142,  Vol.  54  of  Ameri- 
can Machinist.  Two  vertical  8-in. 

I-beams  form  the  track  on  which 
runs  the  carriage  supporting  the 
platform.  Cable  wound  on  drums  is 
employed  to  lift  the  platform.  No 
elevating  screws  or  levers  are  used. 

A  separate  series-wound  motor,  hav- 
ing a  rating  of  60  amperes  on  24-volt 

current  at  1,000  r.p.m.  is  furnished 
for  lifting  purposes.  A  40  to  1  worm 
reduction  is  used  in  the  drive.  The 
platform  is  hinged  at  the  point  of 
attachment  to  the  carriage  or  roller 
head,  so  that  the  platform  can  be 

EAKEE  HX-LIFT   ELECTRIC    PLATFORM  TRUCK 

maximum  capacity  is  4,000  lb.,  which 
load  can  be  lifted  at  a  speed  of  5  ft. 
per  minute.  When  lifting  without 
load  the  elevating  speed  of  the  plat- 

form is  11  ft.  per  minute. 
The  machine  is  of  use  not  only 

when  tiering  materials,  but  when 
loading  them  on  trucks  or  freight 
cars.  By  the  use  of  special  types 
of  racks,  heavy  materials  may  be 
stored  on  skids  in  tiers.  The  truck 
is  especially  useful  in  lifting  and 
placing  heavy  dies  in  punch  presses 
and  in  carrying  them  to  and  from 
the  storeroom.  The  accompanying 
illustration  shows  the  truck  handling 
a  large  die  for  a  punch  press.    - 

The  truck  can  be  used  with  the 
same  skids  or  platforms  employed 
for  the  standard  elevating  or  lift 
truck,  and  it  has  the  same  form  of 
units  for  driving,  such  as  the  motor, 
transmission,  wheels,  axles  and  con- 

trol mechanism,  that  are  employed 
on  the  Series  C  lift  truck  described 

tipped  up  if  its  outer  end  catches 
and  is  prevented  from  descending 
when  the  load  is  being  lowered. 

A  series-wound  motor  drawing  72 
amperes  on  24-volt  current  at  1,150 
r.p.m.  is  employed  for  the  motive 
power  of  the  truck.  The  speed  varies 
from  6  miles  per  hour  without  load 
to  4J  miles  per  hour  when  carrying 
the  rated  load.  The  controller  sup- 

plies three  speeds  forward  and 
reverse.  The  truck  is  equipped  to 
carry  12  cells  of  Ironclad  batteries 
or  21  cells  of  Edison  batteries.  All 

the  controls  are  grouped  to  be  han- 

dled from  the  operator's  position, 
the  steering  being  done  by  a  hori- 

zontal tiller  handle.  The  truck  is 
provided  with  solid  rubber  tires,  the 
power  driven  ones  being  20x3*  in.  in 
size  and  the  trailing  ones  104x5 
inches. 

One  of  the  chief  features  of  the 

machine  is  the  "duplex  compensat- 
ing suspension,"  by  which  the  axles 

are  able  to  adapt  themselves  to  the 
contour  of  the  road  while  still  main- 

taining the  proper  alignment  with 
the  frame.  The  machine  has  an 

overall  length  with  the  operator's 
platform  down,  of  121 J  in.  The 
overall  width  is  38  in.  and  the  height 
100  in.  The  box  for  export  shipment 
has  a  size  of  350  cu.ft.  and  adds 
1,050  lb.  to  the  weight  of  the  ma- 

chine, which  without  the  battery  is 
3,710  lb.  With  Edison  batteries  the 
truck  weighs  4,170  lb.,  and  with 
Ironclad  batteries,  4,320  pounds. 

Danly  Standard  Die-Sets 
for  Punch  Presses 

In  line  with  recent  developments 
along  the  line  of  standardization  of 
metal-working  tools  and  machinery, 
♦the  Danly  Machine  Specialties  Co., 
1613  N.  Lincoln  St.,  Chicago,  111.,  is 
producing  standard  die-sets,  made 
in  sizes  to  fit  all  standard  makes  of 
presses.  The  sets  are  ready  for  the 
die  layout,  and  are  suitable  for  hold- 

ing dies  of  practically  all  types. 
The  die-sets  are  made  in  four 

types,  covering  a  large  range  of 
sizes.  The  one  shown  in  the  accom- 

panying illustration  is  the  Type  B 
set.  All  die  sets  are  equipped  with 
leader  pins  to  insure  perfect  align- 

ment between  the  punch  and  die. 

This  feature  prevents  "shearing"  of 
the  die  and  therefore  adds  to  the  life 
of  the  die. 

Punch-holders  and  die-shoes  are 
semi-steel  castings,  and  free  from 
blow-holes  or  hard  spots.  Leader 
pins  and  bushings  are  of  special 
alloy  steel,  hardened  and  ground  to 
within  0.0002  in.  of  the  listed  sizes, 
and  the  bushings  are  lapped.     All 

DANLY  STANDARD  DIE  SET,   STYLE  B 

parts  are  tested  and  checked  for 
alignment  and  accuracy.  Replace- 

ments are  easily  made,  as  all  parts 
are  interchangeable  with  those  of 
sets  of  the  same  size  and  type. 
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Waltham  Relieving  Thread 
Milling  Machine 

The  thread  milling  machine  de- 
scribed on  page  367,  Vol.  55  of 

American  Machinist  as  a  product  of 
the  Waltham  Machine  Works,  Wal- 

tham, Mass.,  has  recently  been 
adapted   to    relieving   for    work    on 

of  straight  and  taper  milling.  The 
change  from  the  straight  to  the 
taper  is  made  automatically  at  any 
predetermined  point,  and  is  so  grad- 

ual that  no  mark  is  shown  on  the 
work  when  the  change  takes  place. 
This  feature  is  of  especial  use  on 
taps  having  tapered  ends.  Work 
having    either    straight    or    helical 

WALTHAM  RELIEVING  THREAD  MILLING  MACHINE 

taps,  hobs  and  milling  cutters.  The 
machine  is  shown  in  the  accompany- 

ing illustration  equipped  with  the  re- 
lieving mechanism,  which  replaces 

the  standard  type  of  taper  attach- 
ment furnished  with  the  regular 

machine. 
A  compound  taper  attachment  is 

employed;  the  whole  attachment  is 
arranged  to  travel  forward  and 
back,  being  actuated  by  a  cam 
through  levers  which  may  be  ad- 

justed to  give  the  desired  amount 
of  relief.  Since  the  cam  makes  one 
revolution  for  each  flute,  the  device 
can  be  set  to  mill  either  concentric- 

ally or  with  the  ordinary  relief,  or 
with  a  combination  of  both. 

A  special  driving  mechanism  is  at- 
tached to  the  top  of  the  work  head, 

and  provides  the  gearing  necessary 
for  operating  the  relieving  attach- 

ment on  different  numbers  of  flutes. 
Two  starting  levers  are  provided,  one 
being  used  when  the  machine  is  em- 

ployed for  relieving,  and  the  other 
for  ordinary  threading  work.  When 
one  is  in  use  the  other  is  locked  in 
position,  to  prevent  the  engagement 
of  both  at  the  same  time. 

The  compound  taper  attachment 
can  be  used  not  only  for  plain  tapers 
in  either  direction  and  for  straight 
milling,  but  also  for  a  combination 

flutes  can  be  relieved,  and  multiple 
as  well  as  single  threads  can  be 
machined.  The  machine  can  be  used 

for  a  considerable  variety  of  mul- 
tiple cutter  work  by  disengaging  the 

gear  connection  from  the  work 
spindle  to  the  screw  and  using  an 
indexing  device  for  spacing  the  cuts. 

The  machine  has  all  the  features 
of  the  regular  machine,  such  as  the 
constant-speed  single-pulley  drive, 
interchangeable  cone  pulleys  for 

feeds,  a  compensating  bar  for  vai-y- 
ing  the  lead,  and  individual  pump 
equipment  for  supplying  coolant  to 
the  cut.    The  movements  of  the  ma- 

Pratt  &  Whitney  IS-Inch 
Precision  Level 

A  precision  level  for  use  in  setting 
up  machines  has  recently  been  placed 
on  the  market  by  the  Pratt  & 
Whitney  Co.,  Ill  Broadway,  New 
York,  N.  Y.  The  instrument,  which 
is  shown  in  the  accompanying  illus- 

tration, is  15  in.  in  length  and  of 
trussed  frame  construction.  It  pro- 

vides rigidity,  lightness  and  com- 
parative insensitiveness  to  temper- ature changes. 

There  are  two  insulating  grips, 
one  at  each  end  of  the  upper  member 
of  the  frame,  so  that  it  is  not  neces- 

sary for  the  operator  to  touch  the 
frame  when  handling  and  thus  to 
introduce  errors  due  to  expansion 
from  the  heat  of  the  hands.  When 

applying  the  level  to  the  work,  the 
thumbs  of  each  hand  grasp  the  in- 

sulated portions,  the  finger  tips 
touch  the  work  first  and  then  the 
level  is  gently  brought  into  contact. 

The  instrument  can  be  furnished 

with  different  degrees  of  sensitive- 
ness, depending  upon  the  use  to 

which  it  is  to  be  put.  For  general 
shop  use  a  10-sec.  level  is  employed. 
With  this  level  each  division  of  0.1 
in.  indicates  a  variation  from  the 
horizontal  of  0.0005  in.  in  one  foot 
of  length.  This  level  has  a  radius 
of  curvature  of  170  ft.,  and  is  stated 
to  be  as  sensitive  as  is  practicable 
for  setting  up  fine  machine  tools  and 
doing  similar  work.  A  3-sec.  level 
having  a  proportionately  larger 
radius  of  curvature  can  be  furnished, 
although  being  very  sensitive,  it 
requires  considerable  time  for  the 
bubble  to  come  to  rest. 

The  inside  of  the  vial  is  ground 
with  a  high  degree  of  accuracy  to 
a  uniform  curvature.  The  vial  is  set 
in  metal  sleeves  and  held  in  place  by 
plaster   of   paris.      The   entire   vial 
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chine  are  automatically  operated,  and 
after  the  machine  has  been  started, 

they  are  carried  through  and  the  ma- 
chine stopped.  The  equipment  is 

thus  suited  for  production  work. 

mounting  may  be  removed  from  the 
frame  by  taking  out  the  four  corner 
screws.  In  order  to  check  and  cor- 

rect possible  error  in  the  instrument, 
an  adjusting  screw  is  provided   on 
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the  top  of  the  device.  A  reading  can 
be  taken  with  the  level  set  on  a 

smooth  surface,  then  the  position  re- 
versed end  for  end  and  another 

reading  taken.  If  the  readings 
should  differ,  the  adjusting  screw 
can  be  turned  until  they  agree. 

It  should  be  noted  that  due  to  the 
sensitiveness  of  the  level  the  work 
should  be  at  approximately  the  same 
temperature  as  the  room  and  should 
not  be  in  direct  sunshine  or  drafts  of 
air.  Also,  the  operator  should  avoid 
breathing  on  the  vial  or  bringing 
his  face  close  to  the  level,  because 
the  liquid  employed  in  the  tube 
is  very  sensitive  to  temperature 
changes.  A  case  is  provided  in  which 
to  keep  the  level  when  it  is  not  in 
use,  as  it  must  be  protected  from 
damaging  influences. 

Pangborn  "Shotpruf" 
Apron  and  Hood 

for  Sandblast  Operator 
A  heavy  hood  and  apron  for  the 

use  of  sandblast  operators  have  re- 
cently been  placed  on  the  market  by 

the  Pangborn  Corporation,  Hagers- 
town,  Md.  The  clothing  is  especially 
resistant  to  wear,  and  has  been  de- 

veloped particularly  on  account  of 
the  increasing  use  of  steel  shot  and 
grit  as  the  abrasive  for  sandblasting. 
Since  the  metallic  abrasive  has  a 
specific  gravity  2.5  times  that  of 
sand,    it   strikes   the    work   a   much 

PANGBORN  "SHOTPRUF"   APRON 
AND  HOOD 

harder  blow  without  disintegration 
than  does  the  sand.  The  rebound  of 
the  abrasive  is  correspondingly  more 

wearing  on  the  clothing  of  the  oper- 
ator; and  the  "Shotpruf"  apron  and 

hood  that  are  shown  in  the  accom- 

panying illustration  are  intended  to 
protect  the  operator  from  the  dam- 

aging action  of  the  abrasive. 
The  front  of  the  apron  is  made 

of  chrome  leather.  The  garment  is 

held  to  the  operator's  legs  by  means 
of  spring  clips,  does  not  bind  his 
position,  and  can  be  easily  and 
quickly  put  on  or  removed. 
The  hood  is  provided  with  a 

chrome-leather  front  and  a  crown 
that  resists  the  wear  of  the  abrasive. 
A  finely  woven  wire  screen  that  can 
be  easily  replaced  protects  the  oper- 

ator's eyes  and  given  clear  vision. 
The  hood  is  made  with  the  head  band 
adjustable  to  fit  the  head  of  the 

operator. 

Whiting  Type-C  Solenoid 
Crane  Brake 

An  electric  solenoid  brake  intended 

especially  for  crane  service,  and  suit- 
able  for   heavy-duty   work   in   steel 

is  given  to  the  shoes  so  that  they 
can  be  slipped  out  of  position  for 
removal.  The  quick  action  of  the 
brake  arm  is  a  feature  of  the  mech- 

anism. The  arms  are  so  pivoted 
that  the  shoes  both  bear  and  release 

equally  at  all  points  without  drag- 
ging action.  Uniform  wear  of  the 

parts  thus  results. 
On  direct-current  brakes  the  plun- 

ger is  made  of  soft  iron  of  large 
diameter  to  give  a  fast  operating 
solenoid  even  at  light  loads.  The 
solenoid  spool  is  made  of  brass  tub- 

ing with  a  vulcanized  fiber  sleeve 
over  it.  The  coils  are  wound  with 
asbestos-covered  wire,  and  are  so  de- 

signed as  to  cause  the  brake  to  oper- 
ate at  about  40  per  cent  of  the  full- 

load  current,  and  to  remain  open  at 
10  per  cent  or  less  of  the  full-load 
current.  It  is  stated  that  the  volt- 

age loss  in  the  coil  in  most  cases 
averages  less  than  4  per  cent  and  in 
no  case  more  than  7  per  cent. 

The   plunger   on   the   alternating- 

WHITING  TYPE-C  SOLENOID  CRANE  BRAKE 

mills,  foundries  and  installations  re- 
quiring an  automatic  braking  action, 

is  shown  in  the  accompanying  illus- 
tration. The  device  is  known  as  the 

Type-C  solenoid  brake  and  has  re- 
cently been  developed  and  placed 

on  the  market  by  the  Whiting  Cor- 
poration, Harvey,  111. 

The  brake  is  of  simple  design  and 
ruggedly  constructed.  The  parts 
subject  to  stress  are  steel  castings. 
All  parts  of  the  same  sized  brake  are 
interchangeable,  and  brake  wheels 
and  shoes  are  interchangeable  with 
similar  parts  on  the  standard  foot 
brake  made  by  the  concern.  The 
shoes  are  made  of  cast  iron  filled 
with  an  asbestos  composition.  By 
the  removal  of  four  capscrews,  access 

current  brake  is  of  laminated  iron. 
The  coils  are  wound  with  cotton- 
covered  enameled  magnet  wire  suffi- 

ciently large  to  carry  the  inrush  of 
current  at  the  time  that  the  coil  is 

energized. 
The  maker  states  that  the  brake 

has  been  thoroughly  tested,  the  re- 
sults of  the  test  showing  that  prac- 

tically no  wear  occurred  except  on 
the  brake  shoes.  The  durability  of 
the  shoes  and  their  ability  to  resist 
heat  are  shown  by  the  statements 
given  that  the  friction  material  was 
not  affected  when  operating  with  the 
brake  wheel  at  a  dull-red  heat,  and 
that  the  average  wear  was  0.0005  in. 

per  1,000  stops  with  the  motor  run- 
ning at  1,800  revolutions  per  minute. 
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News  Section 
Classifying  Engineers  at 

Nation's  Request 
As  a  part  of  the  program  of  the  War 

Department  to  work  out  plans  which 
will  enable  it  to  make  most  effective 
use  of  man-power  in  the  event  of  an 
emergency,  the  American  Association 
of  Engineers  is  compiling  information 
as  to  the  qualifications  of  individual 
engineers.  The  association  recently 
sent  out  what  it  terms  an  occupational 
study  sheet.  The  individual  engineer 
is  asked  to  furnish  specified  informa- 

tion as  to  his  skill,  education,  specialties 
and  personal  qualifications. 

During  the  war  with  Germany,  there 
was  great  waste  of  skill,  due  to  the  fact 
that  no  preliminary  work  had  been  done 
on  the  classification  of  personnel  prior 
to  the  declaration  of  war.  It  is  the 
intention  of  the  War  Department  to 
secure  as  much  data  as  is  possible  on 
the  individual  qualifications  of  men  ex- 

perienced in  the  most  needed  activities. 
The  American  Association  of  Engineers 
is  confining  itself  at  the  start  to  the 
gathering  of  information  from  highway 
engineers.  Later  it  expects  to  under- 

take similar  work  among  technical 
engineers  on  railroads;  and  among 
electrical,  mechanical  and  chemical  en- 

gineers, probably  in  the  order  named. 

Baldwin  Works  Receives 

Large  Order 
An  order  involving  approximately  a 

million  dollars  was  recently  received  by 
the  Baldwin  Locomotive  Works  from 
the  Union  Pacific  R.R.  that  has  re- 

quested eighteen  locomotives  of  the 
Santa  Fe  type.  The  order  was  received 
during  the  last  few  days  of  December 

and  brought  the  year's  total  business 
up  to  a  high  point  of  production  for  the 
corporation. 

During  the  past  year,  the  Baldwin 
Works  built  704  engines.  The  com- 

pany enters  the  new  year  with  16,000 
men  on  the  payroll  as  compared  with 
5,000  a  year  ago.  There  is  estimated 
to  be  more  than  $44,000,000  business  on 
the  books  at  the  present  time. 

Reserve  Board  Reports 
Production  Gains 

Contrary  to  the  usual  trend  of  this 
season  of  the  year  production  in  basic 
industries  is  still  increasing,  according 
to  the  Federal  Reserve  Board.  Since 
July,  1921,  states  a  recent  report,  when 
production  was  lower  than  at  any  time 
in  recent  years,  there  has  been  an  al- 

most uninterrupted  rise  month  by 
month.  The  index,  in  which  allowance 
has  been  made  for  seasonal  changes, 
shows  that  production  in  basic  indus- 

tries during  November  was  52  per  cent 
higher  than  in  July,  1921,  and  7  per 
cent  higher  than  in  October,  1922.  The 
chief  advances  from  October  to  Novem- 

ber were  in  mill  consumption  of  cotton 
which  reached  a  monthly  total  exceeded 
only  once  since  1917,  and  in  the  produc- 

tion of  pig  iron  which  was  larger  than 
at  any  time  in  the  past  two  years. 
Construction  operations  were  main- 

tained on  a  large  scale  despite  the  ap- 
proach of  winter,  due  to  a  substantial 

expansion   in  residential  building. 

Hendee  Co.  Re-Acquires 
Harley  Co. 

The  Harley  Co.,  drop  forgings  and 
castings,  Springfield,  Mass.,  has  been 
re-acquired  by  the  Hendee  Manufactur- 

ing Co.,  manufacturers  of  the  Indian 
motorcycle,  through  a  foreclosure  sale 
of  the  property  Dec.  23.  The  purchase 
price  was  $625,000,  the  amount  of  the 
mortgage  held  by  the  Hendee  concern. 
A  few  years  ago  the  plant  was  sold  to 
a  company  said  to  represent  the  Penn- 

sylvania R.R.  interests,  the  deal  in- 
volving more  than  $1,000,000,  including 

machinery,  materials,  etc.  There  are 
forty  acres  of  land  in  connection  with 
the  large  plant.  The  venture  failed 
to  command  the  support  that  was  ex- 

pected, and  the  plant  has  been  virtually 
idle  during  the  greater  part  of  the  year. 
The  mortgage,  originally  for  $725,000, 
was  reduced  to  $625,000,  but  no  interest 
was  paid.  Officers  of  the  Hendee  com- 

pany told  a  representative  of  the  Amer- 
ican Machinist  that  no  plans  had  been 

formed    for    operation    of    the    Harley 

plant. 
» 

General  Motors  Absorbs 

Brown-Lipe-Chapin 
According  to  the  announcement  of 

Pierre  S.  du  Pont,  General  Motors  has 
acquired  all  of  the  outstanding  stock 
of  the  Brown-Lipe-Chapin  Co.,  Syra- 

cuse, said  to  be  the  largest  manufac- 
turer of  automobile  differentials  and 

gears  in  the  country.  Since  the  com- 
pany was  formed  in  1910,  the  General 

Motors  has  owned  much  of  the  stock. 
H.  W.  Chapin,  who  has  been  the  gen- 

eral manager  of  the  company,  has  been 
elected  president,  succeeding  A.  T. 
Brown. 

  • 

Standard  Screw  Votes  70  Per 

Cent  Dividend 

Directors  of  the  Standard  Screw  Co., 
Hartford,  Conn.,  voted  last  week  to 
recommend  to  the  stockholders  the  de- 

claration of  a  70  per  cent  common  stock 
dividend.  The  company  has  $3,500,000 
authorized  common  stock,  all  outstand- 

ing. A  meeting  of  the  stockholders  has 
been  called  for  Dec.  22. 

May  Transfer  Export  Data 
The  Department  of  Commerce  is  in- 

vestigating the  advisability  of  trans- 
ferring to  Washington  the  voluminous 

work  being  done  on  import  and  export 
figures  at  the  port  of  New  York.  At 
present  all  import  and  export  statistics 
are  compiled  by  the  Treasury  Depart- 

ment at  New  York.  The  change  would 
eliminate  unnecessary  work. 

Auto  Production  Shows 

Healthy  Increase 
There  will  be  needed  during  1923  for 

rtplacement  1,800,000  motor  vehicles, 
according  to  the  annual  report  that  has 
been  tabulated  by  the  Automobile 
Chamber  of  Commerce.  During  the 
past  year,  there  were  produced  2,527,- 
000  cars  and  trucks  and  at  the  present 
time  there  is  a  registration  in  the 
United  States  of  11,500,000  motor  vehi- 

cles out  of  a  total  of  12,750,000  in  the 
entire  world.  The  per  cent  of  world 
registration  is  81  and  during  the  past 
year  the  registration  in  United  States 
increased  7  per  cent. 

It  is  estimated  that  there  are  40,000 
motor  buses  in  use  in  the  United  States, 
that  street  railways  are  using  56  motor 
buses  and  that  40  railroads  use  motor 
vehicles  on  short  lines.  The  bus  lines 
show  remarkable  growth  within  the 
past  few  years. 

Kansas  Industrial  Court 

May  Be  Abolished 
It  has  been  announced  by  the  newly 

elected  governor  of  Kansas,  according 
to  the  Industrial  Neivs  Survey,  that  it 

is  his  intention  to  "scrap"  the  Kansas Court  of  Industrial  Relations.  The 
Court  grew  out  of  a  strike  in  the  coal 
fields  of  Kansas  and  was  given  juris- 

diction to  settle  the  point  at  issue  and 
enforce  its  judgments.  The  law  was 
broadened  from  time  to  time  until  it 
covered  all  industries. 

The  Court  has  been  in  operation  since 
Jan.,  1920,  and  during  that  time  has 
returned  forty-five  decisions,  forty-three 
of  which  were  accepted  as  fair  and  two 
were  disputed.  However,  in  the  recent 
political  campaign  the  Industrial  Court 
was  a  major  issue  and  its  abolishment 
was  advocated  by  both  employers  and 
employees. 

Demand  for  Machinery 

From  all  indications,  the  demand  for 
American  machinery  is  increasing 
abroad,  according  to  the  recent  com- 

merce report  of  the  Department  ol 
Commerce.  For  several  weeks  ma- 

chinery has  maintained  the  lead  in  all 
products  that  are  wanted  in  foreigr 
countries.  Mexico  seems  to  be  first 
among  the  countries  listed  with  specific 
wants  for  certain  types  of  machinery. 

Holiday   Greetings   Received 
The  Aynerican  Machinist  gratefully 

acknowledges  the  receipt  of  the  sea^ 
son's  greetings  from  the  following: 

F.  X.  Hooper  Co.,  Inc.,  The  Norma 
Co.  of  America,  Barnes  Drill  Co.,  Pratt 

&  Whitney  Co.,  The  Kempsmith-  Manu- facturing Co.,  Rudolph  H.  Kasper, 

E._  C.  Atkins  and  Co.,  New  Jersey  Ma- chine Corp.,  Consolidated  Machine 
Tool  Corp.,  Auburn  Ball  Bearing  Co., 
Davenport  Machine  Tool  Co.,  Inc.,  and 
the  Black  &  Decker  Manufacturing  Co. 
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^MONG  the  many  reviews  and  fore- 
/-\  casts  sponsored  by  prominent 

J.  X.  business  men  and  published  in  the 

papers  at  New  Year's  I  found  only  one that  was  not  confidently  optimistic.  It 
was  written  by  Edward  E.  Poor,  who  is 
one  of  the  best  known  dry  goods  mer- 

chants in  New  York.    He  says: 

"The  year  1923  opens  with  prices  for 
cotton,  wool,  silk  and  other  raw  prod- 

ucts on  a  high  level,  and  this  fact  seems 
to  indicate  to  many  people  that  general 
and  continued  prosperity  is  again 
with  us. 

"Those  now  following  charts  of  past 
conditions  as  guides  or  aids  for  future 
actions  may  read  their  various  charts 
as  indicating  active  and  prosperous 
times.  The  Harvard  Committee  on  Eco- 

nomic Research  has  apparently  great 
faith  that  its  charts  indicate  prosperity 
through  the  first  half  of  the  year,  and 
leading  members  of  the  Administration 
are  reported  to  believe  that  conditions 
were  never  brighter  for  a  continuance 
of  improvement  in  all  lines  of  business. 

"Credit  will  apparently  be  obtainable 
in  volume  on  reasonable  terms,  but  the 
fact  has  been  noted  in  the  trade  that 
the  high  prices  of  raw  materials  and 
high  wages  are  forcing  many  mills  and 
merchants  to  seek  financial  help  outside 
of  their  regular  sources  of  supply. 

"Mills  are  again  running  to  capacity 
and  are  generally  sold  ahead  for  two  or 
three  months  at  prices  which  appear 
high,  and  yet  do  not  compensate  them 
for  the  present  25-cent  price  of  cotton. 

"Labor  is  fully  employed,  and  in 
many  manufacturing  centers  an  actual 
scarcity  exists,  partly  caused  by  the 
working  of  the  laws  restricting  immi- 

gration. Labor  is  again  preparing  to 
ask  for  a  return  of  the  22J  per  cent 
which  was  cut  from  the  wages  in  Jan- 

uary, 1921. 

"The  wholesalers  have  been  actively 
engaged  selling  to  the  retailers  at  prices 
below  present  levels,  and  are  now  re- 

plenishing their  stocks  at  current  prices, 
hoping  that  the  retailers  will  later  fol- 

low the  market  upward. 

"The  retailers  are  reported  to  have 
done  a  large  business,  their  holiday 
trade  having  been  greater  than  for  sev- 

eral years,  but  they  have  been  selling 
goods  below  the  present  level  of  prices, 
evidently  believing  that  they  could  only 
pass  their  goods  along  to  the  consumer 
at  low  and  attractive  prices. 

"The  foregoing  facts  would  seem  to 
indicate  prosperous  times,  but  the  test 
of  whether  or  not  we  are  actually  to 
have  them  will  come  during  the  spring 
months,  when  the  ultimate  consumer  is 
asked  to  pay  materially  higher  prices, 
and  judging  by  his  action  during  the 
past  two  years  he  may  again  go  on strike. 

"Are  we  so  soon  losing  sight  of  the costly  lessons  of  1920  and  1921,  which 
followed,  as  a  natural  sequence,  the 
wild  boom  days  of  1919?  With  dis- 

turbed conditions  throughout  the  world 
and  with  many  disturbing  questions  be- 

fore us  in  our  own  country,  why  would 
not  all,  manufacturers,  merchants,  job- 

bers and  retailers,  be  better  off  and  far 

happier  by  practicing  'caution'  at  least 
during  the  first  six  months  of  the  pres- 

ent year." Mr.  Poor's  views  are  quoted  because 
he  is  one  of  the  very  small  minority 
and  it  is  generally  wise  to  give  careful 
attention  to  those  who  have  the  courage 
to  differ  from  a  proponderant  majority. 

It  is  an  old  saying  that  the  expected 
rarely  happens,  the  reason  being  that  a 
thing  universally  expected  is  universally 
prepared  for  or  "discounted."  This 
probably  explains  why  the  New  Year 
did  not  open  with  the  rush  that  some 
anticipated  after  reading  the  glowing 
predictions  of  prosperity  that  were 
given  out  by  Secretary  Hoover  and 
many  others  who  seem  to  have  em- 

braced the  prevalent  philosophy  of  auto- 
suggestion and  believe  that  "day  by  day 

in  every  way"  things  will  improve  if 
we  but  keep  on  saying  that  they  are 
improving. 

At  a  time  of  acute  depression,  auto- 
suggestion has  its  place  and  its  uses 

in  business  as  well  as  in  pathology,  but 
when  every  one  has  become  optimistic 
we  may  be  misled  if  we  look  only  at 
the  high  lights  in  the  picture. 

The  fact  seems  to  be  that  we  have 
reached  a  point  at  which  any  further 
expansion  in  our  domestic  trade  is 
largely  dependent  upon  an  extension  in 
our  foreign  trade  and  that  the  latter  is 
in  turn  chiefly  a  question  of  when  and 
how  economic  order  can  be  brought  out 
of  the  economic  chaos  that  presently 
prevails  in  Europe. 

This  is  coming  to  be  clearly  under- 
stood on  both  sides  of  the  Atlantic,  and 

therefore  it  was  entirely  natural  that 
last  week's  markets  should  have  had 
a  good  undertone  as  long  as  it  appeared 
probable  that  an  agreement  with  regard 
to  reparations-  would  be  reached  in Paris. 

But  on  Thursday  afternoon,  when  it 
was  announced  that  the  Paris  confer- 

ence had  disbanded  because  an  agree- 
ment upon  the  reparation  question 

could  not  be  reached,  stocks,  foreign  ex- 
change and  most  speculative  commo- 

dities declined  quite  sharply. 
That  the  break-up  of  the  conference 

marks  only  a  stage  in  the  haggling  that 
seems  necessary  to  placate  political 
opinion  in  France  is  generally  believed 
in  the  United  States.  It  is  also  believed 
that  the  compulsion  of  events  will  ulti- 

mately bring  about  an  agreement  that 
will  be  followed  by  a  great  international 
loan  to  Germany. 

But  action  in  the  political  drama  is 
likely  to  be  slow  and  in  the  interim 
and  until  Europe  is  financially  recom- 
posed  the  markets  of  this  country  will 
probably  be  alternately  weak  and strong. 

Of  these  alternations,  those  whose 
judgment  is  unaffected  by  the  prepon- 

derant opinion  of  the  moment  may  take 

advantage  to  buy  and  sell,  but  in  their 
operations  they  should  always  allow  for 
the  outburst  of  enthusiasm  that  is  likely 
to  follow  when  it  is  finally  announced 
that  the  vexatious  question  of  repara- 

tions has  been  settled. 

To  review  the  markets  in  detail 
would  be  to  thrash  old  straw.  In  none 
of  them  have  there  been  any  striking 
developments.  A  distinct  revival  of 
activity  is  reported  in  the  steel  indus- 

try, and  copper  continues  firm  at  143 
cents.  The  Christmas  trade  seems  to 
have  been  good  and  the  dry  goods  job- 

bers say  that  there  is  fair  demand, 
though  the  orders  are  chiefly  for  small 
lots. 

The  cold  weather  has  emphasized  the 
shortage  of  coal  in  New  York  and  New 
England,  and  the  Government  is  again 
being  urged  to  take  over  the  coal  mines 
and  operate  them.  Some  very  large 
issues  of  new  securities  have  been 
offered  and  sold.  The  weekly  report  of 
the  Federal  Reserve  Banks  shows  a  re- 

serve ratio  of  71.3  per  cent  as  compared 
with  72.8  two  weeks  ago.  In  the  same 
two  weeks  gold  reserves  have  increased 
by  $3,500,000  and  the  circulation  has 
decreased  by  $45,000,000.  The  other 
changes  are  not  important. 

As  January  and  February  are  gen- 
erally quiet  months  on  the  Stock  Ex- 

change as  well  as  in  the  retail  and 
jobbing  trades,  no  unusual  activity  is 
to  be  expected  before  March,  unless  by 
an  unlooked  for  meeting  of  minds  im 
Europe,  American  co-operation  in  ar- 

ranging a  loan  to  Germany  shall  be 
made  possible. 

Such  a  contingency  seems  remote,  but 
as  it  must  occur  some  time  it  is  well  to 
be  on  the  lookout  for  it. 

Twelve  Hour  Day  Too  Long 

Engineers  Find 
The  twelve  hour  day  and  the  type 

of  worker  it  produces  have  outlived 
their  usefulness  in  American  life,  Presi- 

dent Harding  declared  recently  in  com- 
menting on  the  report  of  the  committee 

on  Work  Periods  in  Continuous  Industry 
of  the  Federated  American  Engineering 
Societies.  This  committee  after  two 
years  of  investigation  of  more  than 
forty  continuous  industries,  including 
steel  and  iron,  found  that  the  twelve 
hour  day  was  not  an  economic  necessity. 
These  findings,  President  Harding  says, 
represent  his  social  viewpoint. 

In  effect,  the  engineers  found:  that 
the  tendency  throughout  the  world  was 
in  favor  of  the  eight  hour  day;  that 
the  longer  work  day  was  socially  un- 

wise and  not  economically  necessary; 
that  more  leisure  for  the  nation's  work- 

ers does  not  diminish  their  spirit  of 
service  or  their  efficiency,  which  rather 
it  tends  to  promote;  that  the  weight  of 
evidence  in  industrial  plants  which  have 
changed  from  the  twelve  hour  shift  to 
the  eight  hour  shift  is  in  favor  of  the shorter  day. 
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Average  weekly  rat*f*  for  60  hjkI  90  day  commercial  paper 
based  on  dally  New  Vork  quotations  furnished  by  the 
Journal  of  Commerce. 
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COST  of  money  has  remai
ned 

steady  for  some  little  time  and 
time  funds  were  quoted  at  from 

43  to  5  per  cent  with  trades  in  the 
three,  four  and  five  months 

maturities  at  the  'tewer  fig- 
ure. Not  much  activity  was 

shown  in  the  market  during 
the  latter  part  of  December. 
Country  banks  were  the  prin- 

cipal purchasers  of  commer- 
cial paper  and  during  the 

month  a  fairly  good  business 
was  transacted.  Choice  six 
months  names  were  quoted 
generally  at  from  4J  to  5  per 
cent.  Names  not  so  well 
known  were  quoted  at  from 
43  to  5  per  cent.  Call  loans 
were  not  in  active  demand 
and  there  was  a  wide  spread 
in  the  quotations.  The  mar- 

ket, however,  was  considered 
to  be  in  a  healthy  state. 

Copper  and  zinc  prices  did 
not  show  any  radical  change 
during  the  month.  Copper 
producers  were  extremely  op- 

timistic as  the  year  closed  as 
fundamental  conditions  w.ere 
in  excellent  shape  and  con- 

sumption in  all  lines  con- 
tinued strong.  Provisions  for 

increased  production  were 
being  made  to  take  care  of  the  spring 
trade. 
Conditions  are  not  so  optimistic  in 

the  zinc  market.  It  has  not  been  diffi- 
cult to  obtain  metal  for  both  prompt 

and  forward  delivery  and  the  premium 
for  prompt  delivery  has  been  aban- 
doned. 

Textile  industrial  activity  showed 
a  marked  gain  over  that  of  the  same 
period  during  1921,  but  the  labor 
trouble    experienced    in    1921    may   be 

Comparative  Prices  of  Shop  Supplies 
.Average  of  New York,  Chicago  and Clevelan d   Prices 

Four 

One Current 
Weeks Year 

Unit Price Ago 
Ago 

Soft  steel  bars. . 
perl b   

?0.0296  go. 0295  ?0.061         || 
Cold    finished 

shafting   
per  lb   0.0378 0.0318 0.035 

Brass  rods   
per  lb   

0.1742 0.171 0.155 
Solder  (i  and  \) 

per  lb   
0.2425 

0.24 
0.2125 

Cotton    waste.  . 
per  lb   

0.1175 0.11 
0.103 

Washers,   cast 
iron  (j  in.) .  .  . 

per  100  lb. 
4.33 4.33 4.50 

Emerv,       disks. 
cloth,  No.  1,  6 
in.  dia   per  100...... 2.96 

3.11 

Lard  cutting  oil 
per  gal   

0.5583 
0.59 

0.55 
Machine  oil.  .  .  . 

per  gal   

0.36 
0.36 

Belting,  leather, 
medium   off  list   

49% 
37% 51% 

Machine      bolts 

up  to  1  X  30  in. 
off  list   

51i% 

il% 
60% 

held  largely  responsible  for  this  con- 
dition. The  woolen  manufacturing  in- 
dustry was  from  20  to  25  per  cent 

more  active  in  1922  than  in  1921  and 
the  receipts  of  wool  at  Boston  for  the 
first  eleven  months  of  the  year  wers 
21  per  cent  greater,  due  to  the  in- 

crease   of    42    per    cent    in    domestic 

receipts.  The  price  of  unwashed  wool 
which  has  recently  been  in  demand 
at  Boston  advanced  almost  70  per 
cent  during  the  year,  yarns  about  50 

per  cent  and  finished  goods 
advanced  about  20  per  cent. 
The  price  of  raw  cotton 

rose  about  12  per  cent  both 
to  the  producer  and  on  the 
New  York  Cotton  Exchange 
up  to  December  1  and  further 
advances  were  made  during 
the  month.  Cotton  consump- 

tion rose  13.5  per  cent  in  the 
first  eleven  months  of  1922  as 
compared  with  the  same 

period  in  1921. 

Equipment  stocks  recov- ered their  former  position  of 
late  fall  and  returned  to 
around  110  for  an  average  of 
ten  stocks  chosen  for  a  com- 

parison. It  is  generally  con- 
ceded among  authorities  that 

all  stocks  are  in  a  better  con- 
dition at  this  time  than  they 

have  been  for  many  months 
past  an  it  is  anticipated  that 
this  state  of  affairs  will  re- 

main for  several  months  to 
come.  Heavy  trading  during 
December  and  the  latter  part 
of  November  was  largely  re- 

sponsible for  the  condition  in 
which  stocks  are  found  today.  Fac- 

tory activity  and  production  are  also 
factors  that  have  aided  the  condition. 
Big  orders  were  received  by  locomo- 

tive manufacturers  during  the  latter 
part  of  December  and  other  industries 
prospered  in  a  like  manner  during  the 
last  month  of  1922. 

Monthly  percentage  of  active  cotton,  woolen  and  worsted 
spindles  to  the  total  in  place  as  reported  by  the  Bureau  of 
Foreign  and  Domestic  Commerce. 
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German  Conditions  Remain  Problematical 
Difficulty  in  Determining  Exact  Financial  Status  of  Operating  Companies — Powerful  Trusts 

Much  in  Evidence — Foreign  Capital  Supporting  Big  Industries — 
Improvement  in  Markets  Noted 

By  Our  German  Correspondent 

THE  LAST  statement  upo
n  Ger- 

many's national  finances  is  a 
document  of  sinister  import.  Ex- 

penditures of  the  state  have  grown 
immensely.  From  April  1  to  the 
end  of  November  they  amounted  to 
117,444  million  marks,  of  which  only 
an  eighth  part  is  covered  by  reve- 

nue. A  deficit  of  at  least  800,000 
million  marks  is  expected  to  have  ac- 

cumulated at  the  end  of  the  year.  The 
national  indebtedness  has  within  two 
months  almost  doubled,  having  on  No- 

vember 20  passed  the  billion  mark  level. 
The  appalling  speed,  by  which  the  in- 

flation has  increased  and  is  still  in- 
creasing, has  no  equal  in  European  his- 

tory, with  the  exception  of  the  speed 
of  inflation  in  Russia  and  Austria,  to 
whose  fate  German  developments  are 
now  bearing  more  and  more  resem- 

blance. The  whole  state  revenue  in 

October'  was  55,000  million  marks,  the 
expenditures  175,000  million  marks. 
Since  pre-war  times  the  state  revenue 
has  increased  207  times,  expenditures 
1665  times,  and  in  the  race  between  the 
two,  the  former  is  outdistanced  at  an 
ever  increasing  extent.  It  is  not  diffi- 

cult to  see,  that,  if  radical  steps  are  not 
taken,  Germany  will  within  half  a  year, 
as  a  safe  estimate,  arrive  at  the  level 
Austria  is  occupying  now. 

Industry  Now  Important 

In  the  great  problem  of  checking  the 
further  downslide  and  arriving  at  an 
eventual  recovery,  industry  is  again 
coming  strongly  to  the  fore-ground. 
Being  the  sole  factor  in  Germay's  eco- 

nomical life,  which  so  far  has  retained 
a  measure  of  strength,  it  occupies  a 
more  powerful  position  than  ever  be- 

fore. The  all  important  part  assigned 
to  industry  in  the  scheme  of  things  to 
come  is  not  properly  understood  out- 

side of  the  country.  German  industry 
has  become  a  compact  body  elaborately 
and  firmly  organized  in  every  detail. 
All  single  associations  of  manufac- 

turers are  linked  together  in  groups 
under  head  organizations  for  each  line 
of  manufacture,  which  in  turn  have  a 
central  organization  in  the  national 
association.  For  instance,  the  head  or- 

ganization of  the  machine  building  in- 
dustry is  the  association  of  German 

machine  builders,  in  which  all  branches 
of  the  machine  building  industry  are 
represented.  The  semi-official  functions 
now  vested  in  the  manufacturers  asso- 

ciations, especially  with  regard  to  ex- 
port control,  have  greatly  increased 

their  power,  making  membership  of  in- 
dividual manufacturers  almost  com- 

pulsory. 
The  national  organization  of  German 

industry  has  thus  become  the  most 
powerful  institution  in  Germany,  paral- 

leling if  not  exceeding  the  power  and 
authority  of  the  government.  It  is  a 
fact  that  the  direction  of  its  policy  rests 
practically  with  a  handful  of  men,  each 
representing  huge  comhined  interests. 
The  enormous  progress  of  vertical 
trustification   has    practically   delivered 

the.  German  industry  to  a  few   indus- 
trial octopuses. 

The  instance  of  Germany's  greatest 
vertical  trust,  the  A.E.G.  (General 
Electric  Company)  combine  gives  a 
striking  illustration.  This  combine 
rests  on  the  one  side  upon  large  coal 
mines  and  steel  works  and  reaches  on 
the  other  side  up  into  as  great  a  variety 
of  finished  manufacture  as  is  conceiv- 

able. It  comprises  cable  works  and 
cable  operating  companies;  it  is  a  mem- 

ber of  one  of  Germany's  largest  loco- 
motive and  railway  car  trusts ;  it  has  a 

large  interest  in  a  porcelain  manufac- 
turing combine;  together  with  the 

Siemens  combine  it  controls  incandes- 
cent lamp  manufacture;  in  conjunction 

with  Krupp  and  another  large  combine 
it  has  assumed   complete  control  over 

ishing  conditions,  the  other  declaring 
this  prosperity  to  be  a  mere  sham.  The 
real  condition  probably  keeps  the  mid- 

dle line.  The  huge  profits  figuring  in 
the  balance  sheet  of  the  various  com- 

panies are,  of  course,  purely  deceptive. 
In  this  connection  it  may  be  mentioned 
that  it  is  actually  suggested  that  the 
German  companies  should  make  out 
their  profits  in  gold  marks,  in  order  to 
disprove  the  magnitude  of  wealth  they 
are  suspected  of  accumulating  inside 
and  outside  of  the  country.  If  the  vis- 

ible profits  are  small  expressed  in  gold, 
it  is  a  fact  that  most  German  com- 

panies have  large  hidden  reserves,  which 
largely  exceed  in  most  cases  the 
stated  profits.  As  an  instance  may  be 
quoted  here  the  balance  sheet  of  Ger- 
.many's    largest    machine    tool    works, 

Stock         M30.867,490  MI5,I47.122  M  7,175.792 
Bank  account              25,611,885  15,984,505  5,013,344 
Creditors              28.963,017  11,755,815  17,903,397 
Payments  on  account   ^              15,309,137  1,775,016  6,314,715 
Liabilities             31,490,406  8,914.905  8,107,755 

Of  the  profit  and  loss  account  may  be  mentioned  the  following  items: 
1921/22  1920  21  1919/20 

Profit    M  16,665,394  M     9,982,144  M  10,310,518 
Overhead            
Taxes,  donations  to  employed  welfare  and  social  ieveefi                6,172,811  3,296,748  6,654,636 
Writingoflf                   632,282  1,039,131  839,442 
Netprofit                9,860,301  3,646,265  2,816,440 
Dividends                9,600,000  4,800,000  2,400,000 
P^serves    48,000  24,000 

BALANCE  SHEET  OF  J.  E.  REINECKER,  MACHINE  TOOL  WORKS 

Germany's  second  largest  machine 
building  works,  the  Rhenish  Metal  and 
Machine  Works;  outside  of  the  country 

it  has  bought  one  of  Australia's  largest 
state  works.  These  are  only  a  few  in- 

stances of  this  combination's  enormous 
variety  of  interests.  There  is  hardly  a 
line  of  manufacture  into  which  it  has 
not  extended  its  fangs.  A  multitude  of 
small  individual  manufacturers  is  de- 

pendent on  it.  The  same  applies,  al- 
though in  a  varied  degree,  to  the  other 

vertical  trusts.  All  of  them  are  linked 
together  by  a  community  of  interests. 
Rivalry  having  been  practically  elim- 

inated during  months  of  an  unparalleled 
boom,  there  exists  almost  nothing  which 
could  act  as  an  element  of  conflict. 

The  growth  of  vertical  trustification 
must,  apart  from  other  reasons,  be 
attributed  in  a  large  measure  to  the 
shortage  of  working  capital,  the  Ger- 

man money  market  being  not  nearly 
sufficient  to  supply  the  enormously  in- 

creased needs.  In  consequence  the  in- 
dustry has  become  more  and  more  de- 

pendent on  foreign  capital.  The  latter 
is  drawn  chiefly  to  the  large  and  most 
powerful  concerns.  There  is  hardly  one 
of  them  left,  which  is  not  supported  by 
foreign  capital.  This  is  as  a  rule  done 
through  German  nominees,  behind  which 
the  real  powers  are  sometimes  veiled 
so  effectively  that  even  the  management 
does  not  know  who  and  of  what  nation- 

ality the  new  holders  of  control  are. 
Of  the  financial  state  of  German  in- 

dustry two  strictly  opposing  opinions 
prevail,  the  one  speaking  of  most  flour- 

J.  E.  Reinecker  A. — G.,  Chemnitz,  for 
their  business  year  ending  in  June, 
1922,  just  issued,  and  who  are  reputed 
as  one  of  the  most  conservative  and 
prosperous   independent  firms. 

The  company  has  during  the  last  two 
business  years  not  stated  their  over- 

head, but  simply  deducted  it  from  the 
gross  profits.  There  are  obviously  large 
reserves  hidden  in  stock,  which  doubt- 

less is  not  valued  in  paper  marks,  but 
in  a  much  more  conservative  way.  The 
most  prominent  feature  is  the  compara- 

tive lack  of  liquid  means,  which  are 
stated  to  be  25  million  marks,  which 
sum  contains  over  15  million  marks  of 

payments  on  account.  Taking  into  con- 
sideration the  average  rate  of  exchange 

of  the  three  business  years  and  com- 
paring it  with  the  assets,  quoted  above 

the  gradual  tightening  of  the  financial 
situation,  is  manifest. 

A  slight  improvement  of  the  market 
has  become  noticeable  in  the  second 
half  of  November.  This  is,  however, 
not  so  much  due  to  a  revival  of  busi- 

ness as  to  greater  efforts  at  the  sales 
end.  The  slackening  of  incoming  busi- 

ness has  made  many  firms  stand  up  and 
do  something.  This  applies  especially 
to  the  export  business,  which  is  now 
largely  commanding  the  attention  of  the 
manufacturers  almost  to  the  exclusion 
of  the  domestic  market.  Concessions 
in  prices  on  pending  specifications  have 
become  rather  frequent,  causing  meas- 

ures to  be  taken  into  consideration  for 
stricter  handling  of  export  controL  It 
is    contemplated    to    abolish    the    dis- 
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crimination,  which  is  up  to  now  being 

made  between  countries  of  destination 
with  a  strong  and  a  week  currency,  the 

latter  frequently  acting  as  interme- 
diaries between  Germany  and  other 

countries  and  constituting  doubtless  a 

loophole  in  the  export  control. 

To  Strengthen  Trade  Methods 

A  stricter  control  of  trade  is  already 

demanded.  The  practice  of  the  certifi- cate of  origin,  which  dealers  have  to 

procure  for  export  sales,  will  not  be 
abolished,  as  the  trade  wants,  but 
rather  strengthened.  In  addition,  to 

this,  manufacturers  intend  to  reduce 
the  discount  of  the  trade  to  10  per  cent 

maximum,  in  order  to  prevent  cutting 
of  prices  from  this  side.  If  this  new 

order  goes  into  force,  trade  will  doubt- 
less be  checkmated  a  great  deal,  but 

nothing  will  prevent  manufacturers 

from  making  arrangements  with  for- 
eign buyers,  by  which  export  prices 

are  underbidden  as  a  matter  of  fact,  if 
not  on  the  face  of  it. 
The  labor  situation  in  the  machine 

building  industry  has,  under  the  recent 

silently  agreed  practice  of  quick  ad- 
justments, arrived  at  a  state  of  com- 

parative settlednees.  The  unrest  among 
the  men,  such  as  prevails,  does  not 
originate  from  this  quarter,  but  from 
the  public  outcry  for  increased  produc- tion and  all  the  latter  would  imply  to 
the  new  rights  of  the  workmen.  That 
the  resistance  against  the  abolishment 
of  the  8-hour  day  will  be  great,  is  sure, 
but  it  is  taken  already  more  or  less 
for  granted  that  it  will  eventually  be 
overruled  by  the  press  of  circumstances. 
In  fact,  the  discussion  has  now  turned 
away  from  this  point  to  the  question, 
what  should  be  done  first,  the  stabiliza- 

tion of  the  mark  or  the  extension  of 
working  time.  Comparatively  little  is 
spoken  in  regard  to  reform  of  the  shop 
council  law,  the  restoration  of  genuine 
piece  work  payment  and  the  other 
items  of  a  retrograde  labor  legislation, 
although  they  are  all  included  in  the 
attack  upon  the  8-hour  day.  With  re- 

gard to  the  immediate  consequences  of 
this  attack,  there  are  hardly  any  illu- 

sions felt.  A  number  of  the  leading 
captains  of  German  industry  have 
lately  had  opportunity  to  express  their 
opinions  at  meetings  of  manufacturers, 
coinciding  in  the  believe  that  Germany 

is,  indeed,  "on  the  verge  of  very  grave 
economical    and    social    developments." 

Business  Items 

Ford's  R.R.  Shows  Deficit 
By  the  November  report,  the  Detroit, 

Toledo  &  Ironton  Railroad,  owned  and 
operated  by  Henry  Ford,  shows  a  deficit 
of  $138,117  for  the  month  and  a  net 
operated  deficit  of  $306,924  for  the 
eleven  months  ending  November  30. 
Railroad  authorities  are  surprised  at 
this  report  in  the  face  of  the  improve- 

ment that  has  been  felt  by  other  roads 
throughout  the  country.  It  is  pointed 
out  that  a  year  ago  this  railroad  was 
held  up  as  a  model  for  others  to  follow 
and  was  one  of  the  very  few  railroads 
that  was  showing  a  profit. 

Railroads  Show  Increase 
Class  1  railroads  of  the  country  re- 

ported a  net  operating  income  of  $78,- 
660,500  for  the  month  of  November, 
1 922.  During  the  corresponding  month 
in  1921  the  net  income  was  reported  as 
$66,884,000.  This  earning  is  represent- 

ed as  4.46  per  cent  as  compared  with 
3.79  per  cent  in  November,  1921. 

H.  F.  T.  Erben  has  been  appointed 
Vice  Chairman  of  the  Manufacturing 
Committee  of  the  General  Electric  Co. 
Mr.  Erben  has  been  Works  Manager 
of  the  Schenectady  plant  for  some  time. 
This  position  will  be  filled  by  his  as- 

sistant, Charles  E.  Evelett. 
The  Timken  Roller  Bearing  Service 

&  Sales  Co.,  with  branches  in  all  of  the 
principal  cities  in  the  United  States,  has 
been  formulated  and  will  take  care  of 
the  service  and  distribution  work  of  the 
Timken  Roller  Bearing  Co.  The  new 

company  will  be  under  the  direct  su- pervision   of   the   older   company. 
The  Rhode  Island  Strip  Steel  Co., 

Cumberland,  R.  I.,  has  been  incorpor- 
ated under  the  laws  of  Rhode  Island, 

to  engage  in  the  manufacture  of  strip 
steel,  etc.  The  firm  will  have  a  capital 
stock  of  $100,000,  and  the  incorporators 
are  Samuel  L.  Ainscough,  George  F. 
Trott,  and  K.  F.  Degnan. 

The  F.  B.  Shuster  Co.,  wire  straight- 
ening machinery,  etc.,  New  Haven, 

Conn.,  has  increased  its  capital  stock 
from  $40,000  to  $100,000. 

The  Andrew  B.  Hendryx  Oo.,  brackets, 
chains,  etc.,  New  Haven,  Conn.,  has 
recently  increased  the  capital  stock  of 
the  concern  from  $250,000  to  $500,000. 
The  Belknap  Manufacturing  Co., 

plumbing  and  steam  heating  supplies, 
Bridgeport,  Conn.,  announce  they  have 
increased  their  capital  stock  from  $30,- 
000  to  $400,000.  The  firm  has  recently 
moved  into  its  new  plant  on  Union 
Avenue,  formerly  a  part  of  the  Bridge- 

port Projectile  Co. 
The  Bassett  Metal  Goods  Co.,  Derby, 

Conn.,  has  been  incorporated  under  the 
laws  of  Connecticut,  to  manufacture 
all  kinds  of  metal  products.  The  in- 

corporators of  the  new  concern  are  all 
Derby  men;  F.  W.  Butehom,  Robert  A. 
McLean  and  H.  B.   Holland. 

The  Progressive  Manufacturing  Co., 
machine  bits,  tools,  etc.,  Torrington, 
Conn.,  has  increased  its  authorized  capi- 

tal stock  from  $100,000  to  $400,000.  A 
certificate  to  that  effect  was  filed  in  the 
office  of  the  Secretary  of  State  during 
the  week. 

The  Farrell  Foundry  &  Machine  Co., 
Ansonia,  Conn.,  has  recently  filed  papers 
with  the  Secretary  of  State,  increasing 
its  capital  stock  from  $2,700,000  to 
$3,000,000. 

The  F.  C.  Hersee  Co.,  Boston,  Mass., 
has  recently  been  incorporated  to  en- 

gage and  deal  in  all  kinds  of  machinery, 
tools,  etc.,  with  a  capital  stock  of  $100,- 
000.  At  a  meeting  held  during  the  past 
week,  Frederick  C.  Hersee  was  elected 
president;  and  David  Haviland,  of  99 
Cambridge  St.,  Winchester,  Mass.,  was 
chosen   treasurer. 
The  Pawtucket  Manufacturing  Co., 

manufacturers  of  bolts,  etc.,  Pawtucket, 
R.  I.,  has  increased  its  capital  stock 
from   $100,000  to   $500,000. 
The  P.  Pryibil  Machine  Co.,  New 

York,  has  purchased  its  property  con- 
sisting of  two  five  story  buildings  at 

512  to  528  West  Forty  First  Street 
between   Tenth  and  Eleventh  Avenues. 

Bingham  &  Co.,  New  York,  is  the 
new  company  that  has  been  formed 
to  continue  the  banking,  Calcutta, 
strawbraid,  general  import  and  export 
departments     of     Smith     &     Schipper. 

Charles  T.  Bingham  and  Charles  E. 
Bingham,  who  were  members  of  the 
Smith  &  Schipper  firm  are  the  founders 
of  the  new  company.  Smith  &  Schipper 
will  continue  with  offices  at  91  Wall  St. 
Bingham  &  Co.  will  also  be  located  at 
that  address. 

The  William  E.  Quinn  Co.,  North- 
ampton, Mass.,  saw  manufacturer,  has 

announced  a  reorganization  plan  by 
which  the  concern  will  engage  in  the 
distribution  of  sawmill  machinery  along 
with  enlarged  manufacturing  opera- 

tions. William  E.  Quinn  continues  to 
head  the  concern  and  associated  with 
him  are  William  M.  Cordes,  manager 
and  treasurer  of  the  Florence  Manu- 

facturing Co.,  D.  W.  Long  lumbei 
manufacturer,  Shelburne,  Mass.,  and 
Albert  G.  Beckmann,  Northampton.  The 
company  is  capitalized  at  $50,000,  all 
capital  stock. 

The  Smith  &  Wesson  firearms  manu- 
factory, Springfield,  Mass.,  has  been 

reorganized  under  the  name  of  Smith  & 
Wesson,  Inc.,  with  a  capitalization  of 
$2,500,000.  It  is  stated  that  the  change 
has  been  made  for  legal  reasons  and  no 
change  will  take  place  in  the  operation 
of  the  plant. 

Rennold  Equipment  Co.,  Lumber  Ex- 
change Building,  Chicago,  111.  has  moved 

its  offices  to  the  Standard  Trust  Build- 
ing, Chicago,  111. 

Barbour,  Love  &  Woodward,  Inc., 
New  York  City,  announce  the  removal 
of  the  offices  from  45  West  18th  St.  to 
the  Grand  Central  Terminal  Building. 

The  Goss  &  DeLeeuw  Machine  Co.,  of 
New  Britain,  Conn.,  recently  incorpo- 

rated, has  opened  its  plant  at  48  Grove 
Hill,  New  Britain,  and  has  started  oper- 

ations. At  a  meeting  held  the  past 
week  the  following  officers  were  elected: 
S.  T.  Goss,  New  Britain,  president  and 
treasurer;  A.  L.  DeLeeuw,  Plainfield, 
vice-president;  J.  S.  Black,  New  Britain, secretary. 

The  Mattatuck  Manufacturing  Co., 
screw  machine  products,  Waterbury, 
Conn.,  has  recentlv  increased  its  cap- 

ital stock  from  $525,000  to  $750,000. 
The  Erie  Malleable  Iron  Co.,  Erie, 

Pa.,  has  taken  out  a  group  insurance 
policy  with  the  Travelers  Insurance  Co.. 
insuring  their  1,500  employees  with  an 
insurance  policy  of  $1,000  each. 

The  Chase  Companies,  Inc.,  Water- 
bury,  Conn.,  brass  and  wire  rolling 
mills,  etc.,  have  increased  the  capital 
stock  of  the  company  from  $5,000,000 
to  $10,000,000. 

The  Connecticut  Foundry  Co.,  Rock- 
hill,  Conn.,  has  increased  its  capital 
stock  $100,000  making  its  authorized 
capital  stock  $200,000. 

Questionnaires  Sent  to 
Eastern  Roads 

New  questionnaires  asking  for  speci- 
fic information  regarding  their  equip- 

ment have  been  received  by  the  rail- 
roads in  the  eastern  district  from  the 

Interstate  Commerce  Commission. 
Nearly  all  of  the  railroads  report  that 
they  have  the  information  desired. 

The  number  of  freight  cars  owned 
or  leased,  the  estimated  number  of  ad- 

ditional cars  needed,  the  age  of  the  cars 
now  in  service,  locomotives  owned  or 
leased,  those  serviceable  and  those  un- 

serviceable, number  of  locomotives 
needed,  freight  cars  used  daily,  freight 
car  shortage  and  surplusage,  are  among 
the  questions   asked. 
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British  Machinery  Market  Improves 
Battleship  contracts  to  ultimately  aid  tool  business — 

India  proves  good  market — Steam  locomotives  and  Rail* 

^ay  supplies  moving — Labor  difficulties  still  a  problem 

By  our  LONDON  CORRESPONDENT 

CONDITIONS  in  the  me
tal  indus- 

tries have,  of  late,  taken  a  better 
turn  and  this  is  mainly  due  to  the 

numerous — though  almost  unexpected 
— orders  for  cargo  vessels  that  have 

been  placed  in  practically  all  the  ship- 
building centres,  coupled,  no  doubt, 

with  the  fact  that  at  last  the  question 
of  ordering  the  two  battle  cruisers  has 
been  definitely  settled,  plus  the  antici- 

pation of  orders  from  the  railways. 
The  last  will  follow  the  completion  of 
amalgamations,  the  negotiations  to- 

wards which  have  been  accelerated.  As 
to  cargo  vessels,  it  is,  of  course,  known 
that  a  number  are  laid  by,  but  the  ex- 

planation is  offered  that  these  are  not 
always  of  the  right  kind  and  orders 
are  being  placed  from  day  to  day  at 
prices  which,  all  things  considered, 
compare  with  those  of  the  pre-war 
period — at  least  for  shipbuilding.  In 
certain  instances,  the  cost  of  propelling 
machinery  has  proved  a  handicap  and 
quotations  have  not  been  accepted. 
Without  going  into  details,  the  building 
of  the  new  battleships  will  undoubtedly 
ease  the  unemployed  problem  on  the 
northeast  coast  of  England,  in  Man- 

chester, Sheffield  and  even  in  Woolwich. 
If  on  the  ground  of  cost,  the  Clyde  dis- 

trict has  been  disappointed  (for  it  was 
anticipated  that  at  least  one  of  the  ves- 

sels would  be  allocated  to  that  area) 
yet  a  considerable  portion  of  the 
armour  and  armament  needed  will  be 
produced  there.  The  work  will  be 
spead  over  three  years  and,  although 
the  total  cost  is  not  known,  the  lowest 
estimate  as  to  wages  paid  in  that 
period  is  ten  million  pounds.  In  all,  ap- 

proximately 500  firms  will  participate. 
Of  course,  it  is  too  early  yet  for  any 

special  activity  in  the  machine  tool 
shops  as  the  result  of  shipbuilding- 
contracts,  but  the  railways  have  been 
ordering  to  some  slight  extent,  and 
India  has  again  proved  a  good  friend, 
while  in  some  few  instances  the  auto- 

mobile firms  have  added  to  their  plants. 
A  small  revival  may  be  mentioned,  for 
example,  in  orders  for  gear-cutting  ma- 

chinery. One  of  our  firms  will  again 
essay  the  task  of  supplying  the  Amer- 

ican market  with  certain  special  ma- 
chine tools. 

While  shipbuilding  has  until  quite 
recently  languished,  ship  repair  work 
on  the  other  hand  has  not  been  unsat- 
factory  to  the  firms  concerned.  This 
is  pointed  out  in  the  report  of  Thorney- 
croft  &  Co.,  which,  however,  indicates 
a  slight  falling  off  in  profits;  these 
amounted  to  £52,341  as  compared  with 
£56,775  the  year  previous,  the  latter 
itself  being  a  great  reduction.  This 
decline  is  ascribed  to  the  present  de- 

pression in  the  shipbuilding  and  motor 
industries,  and  members  of  this  firm  in 
particular  have  for  some  time  been 
urging  in  the  press  the  need  for  a  pro- 

tective tariff  on  imported  commercial 
vehicles. 

Steam  locomotive  orders  have  been 
received  from  India  and  elsewhere  of 
late,  and  one  or  two  Scottish  firms  are 

in  a  better  position.  Vickers,  Ltd., 
have  been  successful  in  obtaining  con- 

tracts for  the  electrification  of  railways 
in  South  Africa  and  also  for  the  sup- 

ply of  electric  locomotives  there.  This 
section  of  the  firm's  electric  work  is  to 
be  done  in  Sheffield. 

The  limitations  of  the  aeroplane  for 
the  transport  of  passengers  and  goods 
have  been  made  evident  on  several  oc- 

casions of  late  when  the  weather  pre- 
vented flying  over  the  Channel  and 

the  only  aeroplane  service  operating 
was  that  between  Manchester  and 
London.  On  one  occasion  the  flying 
conditions  were  reversed.  As  to  the 
service  between  London  and  Paris,  it  is 
asserted  that  even  during  the  busiest 
part  of  the  year  more  than  60  per  cent 
of  the  passengers  have  been  foreigners 

"The  raUways  have  been  ordering 
machine  tools  to  some  extent  and 

India  has  again  proved  a  good  friend, 
while  in  some  few  instances,  the 
automobile  firms  have  added  to  their 
plants.  A  small  revival  may  be 

mentioned,  for  example  in  gear  cut- 
ting machinery.  One  of  our  firms 

will  again  essay  the  task  of  supplying 
the  American  market  with  certain 

special  machine  tools." 

and  that  of  the  total  number  of  passen- 
gers, more  than  three-quarters  were 

merely  on  pleasure  bent. 
Meanwhile  the  stocks  held  by  the 

government  are  not  likely  to  form  the 
bugbear  in  the  future  they  have  some- 

times appeared  '^->  be  in  the  past,  for  it 
has  been  officially  stated  that  the  esti- 

mated value  of  all  such  surplus,  in- 
cluding land,  buildings  and  factories 

unsold  and  in  the  hands  of  the  Disposal 
Board  is  about  20  million  pounds. 

Wholesale  prices  have  shown  a  slight 
increase  of  late  but  have  by  no  means 
caught  up  to  the  retail  prices,  and  the 
marked  difference  between  the  two  has 
led  to  the  inauguration  of  a  government 
inquiry  into  the  profits  that  accrue 
between  the  farmer  here  and  the  ulti- 

mate consumer.  Farm  wages  and,  in 
fact,  farming  prospects  generally  must 
be  described  as  unsatisfactory.  A  com- 

mittee of  the  Mines  Department  has 
been  considering  the  same  problem  as 
applied  to  the  price  of  coal.  The  dis- 

parity between  pit  head  prices  and  the 
final  selling  prices  has  led  to  bitter 
complaints  on  the  part  of  the  miner, 
whose  wages,  if  still  above  pre-war, 
have  in  many  instances  fallen  well  be- 

low cost  of  living  estimates.  The  in- 
crease in  price  is  probably  largely  due 

to  the  government  control  during  the 
war,  when  every  step  between  the  pro- 

ducer and  ultimate  consumer  was  al- 
lowed to  show  a  definite  profit  instead 

of  an  overall  profit  being  taken. 
The  cost  of  living  figures  indicate  once 

more  a  rise  of  80  per  cent  on  pre-war, 
and  the  numbers  of  the  unemployed, 
which  ■  will  exceed  one  and  one-third 
million,  have  fluctuated  slightly,  show- 

ing for  four  weeks  an  increase  and  then 
a  decrease.  The  changes  are  mainly 
seasonal  and,  apart  from  any  particulai 
improvement  in  general  trading,  tht 
numbers  are  confidently  expected  to 
diminish  as  the  new  year  opens  out. 
The  Amalgamated  Engineering  Union, 
which  about  a  month  ago  reported  a 
slight  improvement  in  employment,  has 
during  the  year  been  steadily  losing 
membership,  the  decline  being  more 
than  51,000  up  to  the  beginning  of 
December,  when  the  membership  did  not 
quite  reach  358,000.  Even  then,  for  the 
unions  amalgamated,  it  was  about  100,- 
000  higher  than  the  pre-war  figures. 
In  view,  however,  of  the  recent  loss  of 
membership,  some  reconstruction  is mooted. 

  ♦   

Fire  Damages  Mark  Mfg.  Co. 
Zanesville  Plant 

The  Zanesville  plant  of  the  Mark 
Manufacturing  Co.,  was  badly  damaged 
by  fire  on  the  morning  of  December  23 
to  an  extent  of  $400,000.  An  explosion 
under  an  enameling  tank  started  the 
blaze.  A  series  of  explosions  followed. 
The  concern  has  its  general  offices  at 
Chicago,  111.  The  local  offices  are  situ- 

ated in  Cleveland  St.,  with  Perry  C. 
Mark  as  superintendent.  The  company 
manufactures  standard  steel  pipe, 
standard  tubing,  line  pipe,  drive  pipe, 
oil  well  casing  and  boiler  tubes  and 
wrought  iron  pipes. 

Large  Locomotive  Order 
During  the  last  two  weeks  of  1922, 

orders  to  the  amount  of  $6,600,000  were 
received  by  the  American  Locomotive 
Co.,  the  largest  total  for  any  like  period 
during  the  past  two  years.  The  orders 
were  from  various  railroads  in  the 
United  States  and  abroad  and  called  for 
the  delivery  of  133  engines.  Total 
orders  on  its  books  at  the  close  of  the 
year  were  valued  at  approximately 

$45,000,000.   •   

Clarke  New  Secretary  of 
Iron  and  Steel  Institute 

The  following  announcement  has  been 
made  ty  E.  H.  Gary,  president  of  the 
American   Iron  &   Steel   Institute: 

"E.  A.  S.  Clarke,  one  of  the  directors 
of  the  American  Iron  and  Steel  Insti- 

tute, lately  in  charge  as  president  of  the 
Consolidated  Steel  Corporation,  now  in 
liquidation,  and  formerly  president  of 
the  Lackawanna  Steel  Co.,  has  been 

duly  elected  secretary  of  the  institute." 
Mr.  Clarke  will  assume  his  new  duties 

Feb.  1  and  until  that  time  will  continue 
as  president  of  the  Consolidated  Steel 
Corporation. 
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Coanterbore  Cutting  Tool,  MuIti-Dlameter,  Interchangeable 

Eclipse    Interchangeable    Counterbore    Co.,    Detroit,    Mich. 
"American  Machinist,"   November  23,   1922 

The  tool  has  separate  blades  to 
cut  each  diameter  and  is  intended 
for  use  with  the  regular  inter- 

changeable counterbore  to  re- 
place the  tools  having  all  diam- eters on  one  set  of  flutes.  It  is 

of  use  on  automotive  engines,  es- 
pecially for  machining  core  holes 

and  spark  plug  holes.  The  tool 
has  been  made  for  finishing  as 
many  as  six  diameters  by  means 
of  one  cutter.  The  small  diam- 

eter blades  extend  the  full  length 
of  the  tool  and  are  placed  between 
the   blades  that   cut    the   large   di-    
ameter.  It  is  possible  in  sharpening  to  grmd  both  diameters 
all  the  way  from  the  forward  end  to  the  rear,  as  in  the  middle 
view.  The  life  is  equal  to  that  of  the  full  length  of  the  blades 
that  cut  the  largest  diameter. 

Grinding  Machine,   Valve,  Portable,  Moelel  C 
Franklin  Machine  &  Tool  Co..  Springfield,  Mass. 

"American  Machinist,"  November  23,  1922 

^aw    liench.    Bevel    and    .Miter,    Vniversal 
Hooker  Manufacturing  Corporation,   St.   Johnsbury,  Vt. 

"American  Machinist,"   November  23,   1922 

The  saw  bench  is  efiuipped 
with  a  tilting  arbor  and  sliding 
table.  The  saw  can  be  raised  or 
lowered  by  handwheel,  adapting 
it  for  grooving  or  rabbeting.  The 
handwheel  on  the  front  tilts  the 
saw  to  any  angle  up  to  45  deg. 
The  left-hand  table  is  movable 
sidewise,  is  adjustable  to  the  saw, 
artd  is  supported  by  hinges  at 
the  back.  The  right-hand  table 
running  on  rolls  carries  the 
work  to  the  saw  and  has  a  side- 
wise  adjustment  so  that  a  dado 
head  can  be  employed.  The  yoke 
carrying  the  saw  can  be  raised 
or  lowered  by  a  handwheel  on  the 
front  of  the  machine.  Saws  from  6  to  18  in. 
used,  the  latter  cutting  stock  up  to  6i  in.  thick. 
3-hp.  motor  is  supptirted  by  brackets  on  the 
Floor   space,    72    x    58    in.      Weight,    1,250   and 

in  diameter  can  be 
For  motor  drive,  a 
rear  of  the  frame. 
1,550    pounds. 

Grinder,    Cutter,    No.    1 

Oakley  Machine  Tool  Co.,  Middletown,  Ohio. 
••American  Machinist,"  November  23, 

1922 

The  machine  is  for  grinding 
automotive  poppet  valves  to  a 
fixed  angularity,  and  for  grinding 
reseating  cutters  adapted  for  cut- 

ting valve  seats  to  the  same  an- 
gularity as  that  of  the  valve.  The 

machine  can  be  assembled  for 
grinding  valves  to  any  desired 
angle,  but  is  not  adaptable  for  ad- 

justment from  the  angle  to  which 
it  was  originally  set  at  the  fac- 

tory. The  motor  is  mounted  on  a 
low,  flat  ba.se  away  from  the 
grinding    wheel,    the    cross    slide, 
and  the  valve  rotating  members.  A  hand  lever-  serves  for  re- 

ciprocating the  slide  carrying  the  work  so  as  to  move  the 
valve  across  the  face  of  the  wheel.  A  handwheel  provides  the 
feed   toward   the   wheel. 

The  cutter  grinder  is  especially  fitted 
for  work  in  small  plants  having  only 
one  or  two  milling  machines  and  a 
small  toolroom.  The  table,  supported 
in  the  middle  and  at  both  ends,  has  a 
taper  adjustment  graduated  in  inches 
and  degrees.  The  wheel  head  may  be 
swivelled  on  the  column  180  deg.  in 
either  direction.  The  wheel  .spindle, 
driven  by  belt,  carries  two  wheel.s.  A 
fast  or  slow  table  movement  can  be 
obtained  by  means  of  a  slip  gear.  The 
machine  can  be  manipulated  fronx 
either  side.  A  universal  vise  and  vari- 

ous other  attachments  are  furnished. 
Movements:  Longitudinal,  12  in.; 
cross,  53  in.  ;  vertical,  9  in.  Capacity, 
15  in.  Swing  over  table,  8  in.  Dis- 

tance table  to  spindle,  8J  in. 

Vise    Stand,    Pipe,    Portable 
American   Pipe   Tool   Co.,   123   So.   Jefferson   St.,   Chicago,   111. 

"American  Machinist,"  November  23,   1922 

I>rilling:    3Iacliine,    Portable 
-Vdolph  Muehlmatt,   5th  and  Elm  St.s..  Cincinnati,  Ohio. 

"American  Machinist,"  November  23,   1922 

The  stand  is  for  the  use  of  plumbers, 
steam-fitters,  electricians  and  i)ipe-fit- 
ters  for  supporting  a  pipe  vise.  It  is 
made  of  malleable  iron,  and  provided 
with  a  shelf  for  holding  tools.  The 
pipe  bender  is  a  part  of  the  body  cast- 

ing, and  the  legs  are  easily  attach- 
able. The  legs  are  provided  with 

holding  points  and  feet  to  prevent  slip- 
ping. The  stand  can  be  drilled  for 

holding  any  type  of  hinged  or  chain 
pipe  vl.se  having  a  capacity  up  to  2  J  in. 
Weight  with  vise,  50  pounds. 

The  machine  is  suitable  for  precision 
tool  and  manufacturing  work.  The 
machine  and  motor  are  entirely  sepa- 

rate, so  that  drive  from  overhead  or 
another  motor  may  be  substituted.  The 
base  rests  on  three  rubber  contacts. 
The  spindle  has  a  A -in.  diameter and  a  vertical  travel  of  2  in.  controlled 
by  adjustable  stops.  The  idler  pulley 
bracket  is  adjustable.  The  table  is  ad- 

justable radially  as  well  as  vertically. 
There  is  a  4 -in.  space  between  table 
and  chuck,  and  8  in.  between  base  and 
chuck.  The  chuck  takes  any  size  of 
drill  up  to  J  in.  The  feed  is  of  the 
ratchet-lever  tyi)e.  Jigs  may  be  fitted 
in  place  of  the  table.  The  spindle 
speed  is  from  1,500  to  2.500  r.p.m.,  but 
any  speed  up  to  8,000  r.p.m.  may  be furnished. 

Press,  Power,  Screw,   No.  63 
Atlas   Press    Co.,   Kalamazoo,    Mich, 

"American  Machinist,"  November  23, 1922 

•  Chucking   Machine,  8ix-8plndle,  Horizontal 
I        Baird    Machine    Co.,    Bridgeport,    Conn. 

•  "American    Machinist,"    November    9,    1922 

The  press  is  intended  for  pressures 
up  to  50  tons.  For  work  from  25  to 
50  tons,  the  ram  speed  is  about  7  ft. 
per  minute.  The  drive  of  the  press  is 
operated  through  a  marine  type  of 
clutch  controlled  by  means  of  an  ad- 
adjustable  hand  lever  on  the  right- 
hand  housing.  The  screw  has  a  2-in. 
lead,  double  Acme  thread,  but  can  be 
furnished  with  a  single  thread,  so  the 
clutch  can  be  released  and  the  pres- 

sure held  without  consuming  power. 
Special  bases  and  fixtures  can  be  sup- 

plied, as  well  as  an  hydraulic  pres- 
sure gage.  A  motor  base  for  a  5-hp. 

motor  can  be  secured  to  the  rear.  Ca- 
pacity, 37i  in.  wide,  32  in.  high.  Maxi- 

mum ram  movement,  24  in.  Floor 
space,  27  x  48i  in.  Height,  76  in. 
Weight,   2,900  pounds. 

The  machine  is  virtually  an 
automatic  lathe  for  handling  five 
short  pieces  of  work  at  one  time, 
such  as  small  castings,  forgings 
and  bar  stock  requiring  a  num- ber of  operations  that  can  be 
performed  on  a  lathe.  As  many 
as  twenty-one  cutting  tools  can 
be  used  simultaneously.  Sepa- rate toolslides  are  supplied  for 
each  working  position,  with  two 
lengths  of  feed.  Eight  changes 
of  speed  by  quick-change  gears 
are  provided  in  the  main  drive 
and  three  in  the  drive  for  each 
spindle,      so     that     twenty-four 
speeds  are  available  for  each  spindle  The  cutting  tools  have 
seventeen  changes  of  feed.  Capacity,  work  up  to  6  x  6  in. 
Spindle  speed,  from  28i  to  440  r.p.m.  Floor  space,  93  x  46  in. 
Weight,    8,500  pounds. 

[Note:    To  supersede   Uie   card   published   on  page   980f,   Vol.   a  c 
of  American  M achinist ."i   

Clip,  paste  on  3  x  5 -in.  cards  and  file  as  desired 
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Personals 

Ralph  L.  Glasbhi,  who  for  several 
years  has  been  the  Connecticut  sales 
representative  of  the  Warner  &  Swasey 
Co.,  Cleveland,  has  been  appointed  New 
England  District  Manager  with  head- 

quarters in  the  Oliver  Building,  Boston. 
Mr.  Glaser  succeeds  H.  L.  Kinsley  who 
recently  died. 

Arthur  H.  Keetch,  Buffalo  sales 
representative  for  Warner  &  Swasey 
Co.,  Cleveland,  has  been  appointed  dis- 

trict sales  manager  for  the  Buffalo  and 
Pittsburgh  districts  with  headquarters 
in  the  Iroquois  Building,  Buffalo. 

J.  E.  YoRKSTON  has  been  promoted 
from  the  position  of  engineer  in  charge 
of  the  drafting  department  of  the  Gen- 

eral Electric  Co.,  to  consulting  mechan- 
ical engineer.  Mr.  Yorkston  will  assist 

the  designing  engineers  of  the  company 
in  connection  with  important  mechan- 

ical problems  and  will  also  serve  as  a 
consulting  authority  in  all  matters  per- 

taining to  drafting  practice. 

R.  R.  Gore,  former  manager  of  the 
supply  department  of  the  Fairbanks 
Co.,  Baltimore,  Md.,  has  organized  the 
Sales  &  Engineering  Co.,  14  S.  Broad- 

way, Baltimore,  and  will  act  as  local 
Baltimore  and  Washington  agent  for 
the  New  Process  Twist  Drill  Co., 
Tauton,  Mass.,  and  other  lines. 

Jules  N.  Winsten,  formerly  of  the 
Bancroft  Corp.,  Worcester,  Mass.,  will 
represent  the  Consolidated  Tool  Works, 
Inc.,  New  York,  in  Illinois,  Wisconsin, 
Minnesota,  Indiana,  Iowa,  Missouri, 
Nebraska,  Kansas,  Michigan,  North 
and  South  Dakota,  Ohio  and  also  in 
Louisville,  Ky. 

Joseph  R.  Sheppard,  for  a  number 
of  years  hydraulic  engineer  in  charge 
of  the  Hydraulic  Machinery  Depart- 

ment of  R.  D.  Wood  &  Co.,  and  acting 
as  Consulting  Engineer  for  the  Espen- 
Lucas  Machine  Works  for  the  past  two 
years,  has  again  resumed  full  charge 
of  engineering  department  of  R.  D. 
Wood  &  Co.,  on  hydraulic  machinery. 

A.  H.  D.  Altree,  vice-president  of 
the  American  Bosch  Magneto  Corp., 
Springfield,  Mass.,  is  leaving  for  a  trip 
to  England  and  Continental  Europe  for 
the  purpose  of  furthering  the  com- 

pany's foreign  sales. 

Obituary 

James  J.  Doyle,  one  of  the  owners 
of  the  Doyle-Wall  Machine  and  Tool 
Co.,  Syracuse,  died  at  his  home  Jan.  1. 
He  was  58  years  old.  Mr.  Doyle  had 
always  been  associated  with  the  ma- 

chine tool  industry.  He  organized  the 
Llewellyn  &  Doyle  Machine  and  Tool 
company  and  had  been  active  in  other 
firms. 

James  L.  Wheeler,  an  employee  of 
the  Babcock  Printing  Press  Manufac- 

turing Co.,  New  London,  Conn.,  and  a 
machinist  for  more  than  30  years,  died 
suddenly  December  29  of  heart  disease. 
Mr.  Wheeler  was  well  known  in  New 

London  and  was  a  member  of  the  Bay- 
view  Lodge,  A.  P.  &  A.  M.  and  had  held 
many  offices  in  the  N.E.O.P.  grand 
lodge.  He  is  survived  by  his  wife,  and 
two  daughters. 

William  B.  Walker,  president  of  the 
American  Thermos  Bottle  Co.,  Norwich, 
Conn.,  died  at  his  home  in  New  London, 
Conn.,  Dec.  29,  after  a  five  weeks'  ill- ness with  heart  disease.  Mr.  Walker 
was  born  in  Racine,  Wis.,  55  years  ago. 

Samuel  Raynor  died  December  26  in 
Providence,  R.  I.  Mr.  Raynor  was 
assistant  treasurer  of  the  Builders  Iron 
Foundry  and  the  Diamond  Machine 
Co.,  and  had  been  with  these  concerns 
in  executive  capacities  for  the  past 
twenty  years. 

Export  Opportunities 
Tlie  Barrau  of  Foreign  anil  DomcHtio 

Commerce,  I>e|>artment  of  C'ommeree  Wanli- 
inffton,  D.  C,  has  inquirieN  for  the  affencieH 
of  machinery  and  maeliine  toolN.  An.v 
information  deNired  refcarding:  these  oppor- 

tunities can  be  secured  from  tlie  above 
address  by  referriils  to  the  number  foHow- 
ing^  eacli  item. 

Machinery  for  handling  rice.  Colombia. 
Catalogues  and  price  lists  are  desired.  Ref- erence No.   4877. 

Malleable  fittings.  Norway.  Agency  de- 
sired from  manufacturers.  Reference  No. 4898. 

Electrical  supplies,  electrical  machinery 
and  automobile  supplies.  Mexico.  Agency 
desired.    Terms:  cash.     Reference  No.  4909. 

Electrical  machinery,  textiles,  general 
merchandise,  construction  materials  and 
railway  supplies.  Chile.  Agency  desired. 
Reference  No.  4910. 

Agricultural  machinery  and  implements. 
Sweden.  Purchase  desired.  Quotations, 
c.i.f.  Swedish  port.  Terms:  cash  agalnst« 
documents.     Reference  No.  4845. 

Ice  manufacturing  plant,  of  a  capacity 
of  about  10  tons  daily.  Venezuela.  Pur- 

chase desired.  Information  is  requested  on 
both  ammonia  and  ethyl  chloride  plants. 
Quotations,  f.o.b.  New  York  or  New  Or- 

leans. Correspondence,  Spanish.  Refer- ence No.   4846. 

Brass  brazing  apparatus,  machinery  for 
cutting  sheets,  and  rivet  making  machines. 
India.  Purchase  desired.  Quotations,  c.i.f. 
Indian  port.  Cash  against  document.  Ref- 

erence No.   4848. 

Machinery  of  the  lighter  and  cheaper 
types  for  the  manufacture  of  shoes,  paper 
boxes,  coffee  cleaning,  rice  cleaning  and 
tin  can  making,  Panama.  Agency  desired. 
Quotations,  f.o.b.  New  York.  Payment ;  cash. 
Reference     No.    4859. 

Trade  Catalogs 

I.athes  and  Attachments.  The  Sebastian 
Lathe  Co.,  Cincinnati,  Ohio.  Fifteen  inch 
and  18  inch  lathes  for  many  purposes  are 
shown  in  catalogue  27  recently  issued  by 
this  company.  Swing  cone  head,  swing 
geared  head,  apron  controls,  and  other 
models  are  illustrated  with  full  page  silhou- 

etted illustrations  and  are  described  with 
an  equal  amount  of  text.  The  catalogue  is 
well  made  up  with  28  pages  and  an  at- 

tractive light  blue  cover. 
Geared  Head  Lathes.  The  R,  K.  LeBlond 

Machine  Tool  Co.,  Cincinnati,  Ohio,  The 
25  and  27  inch  geared  head  engine  lathes, 
known  as  the  LeBlond  Heavy  Duty  Single 
Pulley  Drive,  are  shown  in  the  November 
catalogue  recently  received  by  the  trade. 
Each  part  of  the  lathe  has  been  carefully 
explained  and  separately  illustrated,  while 
the  center  piece  of  the  catalogue  contains 
a  large  illustration  of  the  assembled  lathe 
and  each  part  clearly  brought  out  and  let- 

tered. A  page  of  specifications  are  also 
to  be  found.  The  catalogue  is  most  com- 

plete and  worthy  of  perusal. 

8liiKie  Stare  Steam  Turbine.  De  Laval 
Steam  Turbine  Co.,  Trenton,  N.  J.  "Plant.s 
and  Products"  1h  the  title  of  the  latest 
catalogue,  ilesignated  as  catalogue  P,  that 
has  been  issued  by  this  company.  Illustra- 

tions of  installations,  silhouetted  illustra- 
tions of  various  turbines  and  axial  sections 

of  velocity  and  pressure  stage  turbines  are 
shown.  A  rather  comprehensive  description 
of  the  DeL.aval  plant  and  the  products 
which  are  manufactured  by  the  company 
are  also  Included  in  the  catalogue.  It  is 
printed  on  a  special  coated  stock  with  a heavy  vellum  cover. 

stokers.  Kuel  Systems,  Oil  liurners.  Coal 
Dryers,  Ash  Conveyors,  Waterbarks,  Fuel 
Ketarders,  Oil  Torches.  The  International 
Combustion  Engineering  Corporation.  43, 
45  and  47  Broad  St.,  New  York  City,  Many 
varieties  of  stoker.s  and  other  products 
named  above  are  fully  described  and  well 
Illustrated  in  the  first  catalogue  to  be  pub- 

lished by  this  corporation.  Designs,  cross 
section  drawings,  and  other  forms  of  illus- tration  are   used. 

Buys  Six  Frog  Planers 
Six  additional  frog  and  switch  planers 

made  by  the  Liberty  Machine  Tool  Co. 
have  been  purchased  by  the  Ramapo- 
Ajax  Corp.,  Hillburn,  N.  Y.,  through 
McCabe  &  Sheeran  Machine  Corp.,  New 
York.  Two  similar  planers  were  pur- 

chased last  summer  on  a  trial  order,  the 
larger  order  at  this  time  being  the 
result. 

Forthcoming  Meetings 

American  Enfcineerlng  Council,  Annual 
Meeting.  January  11  and  12,  at  the  head- 

quarters of  P.  A.  E.  S.,  24  Jackson  Place, 
Washington,  D.  C.  I*  W.  Wallace, Secretary. 

National  .Automobile  Chamber  of  Com- 
merce, National  Automobile  Show,  January 

27  to  February  3,  1923,  Coliseum  and  First 
Regiment  Armory,  Chicago,   111. 

Society  of  Automotive  EnKineers,  annual 
meeting,  Jan.  9  to  12,  1923.  Engineering 
Societies  Building,  29  West  39th  St.,  New 
York  City.     C.   F.   Scott  is   chairman. 

American  Institute  of  Klectrical  Engi- 
neers, Mid-Winter  Meeting.  February  14  to 

16.  Engineering  Societies  Bldg.,  New  York. 
F.  L.   Hutchinson,   Secretary. 

American  Societ.y  for  Steel  Treating,  Win- 
ter Sectional  Meeting,  City  Clulj,  Chicago, 

111.,  Feb,  15  and  16,  1923.  National  Secn- 
tary,  W.  H.  Eisenman,  4600  Prospect  Ave., 
Cleveland,   Ohio. 

I'niversal  Patent  Exposition.  First  Annual 
Convention  and  exhibit  of  patents  and  in- 

ventions. Grand  Central  Palace,  New  York 
City,  February  17  to  22,  1923.  A.  B.  Cole, 
110  West  40th  St.,  New  York  City,  is 
chairman. 

American  Institute  of  Mining  and  ̂ letal- 
lurKical  Kngineers.  .Annual  Meeting.  Feb- 

ruary 19  to  21.  Engineering  Societies'  Bldg., New   York.      F.    S.    Shartless,    Secietary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent,   327   South   La  SaUe   St„   Cl»icago.   111. 

American  Foundrymen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall,  Cleveland,  Ohio,  .\pril  30  to  May  3, 
1923,  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,   Is  secretary. 

American  Electro  Chemical  Society.  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City.  May  3  to  5.  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  HL, 
is  secretary. 

National  Suppl.v  and  Macliiner.v  Dealers* 
Association;  Southern  Sif;iply  and  Macliin- 
ery  Dealers*  Association;  and  the  American 
Supply  and  Machinery  Manufacturers'  .As- sociation, triple  convention,  in  Cincinnati, 
Ohio,  May  17,  18,  19,  1923,  F.  D.  Mitchell, 
1819  Broadway,  New  York  City,  is  se<?retary. 

American    Society    for    Testing    Materials. 
Annual  meeting  at  Atlantic  City.  June, 
1923.  C.  L.  Warwick,  1315  Spruce  St., 
Philadelphia,  is  secretary. 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — Pig-iron  and  scrap  prices  higher;  with  steady 
advance  in  coke.  No.  2  foundry  iron  up  $2  and  basic,  $1.75 
per  ton  at  Pittsburgh.  Steel  prices  tending  upward.  That 
big  tonnage  buyers  expect  the  market  to  go  no  lower  is 
indicated  by  desire  to  purchase  for  first  half  requirements. 
Bars,  shapes  and  plates,  firm  at  $2  per  100  lb.,  Pittsburgh. 
No  price  shading  in  bars;  mills  sold  up  for  first  quarter 
delivery.  Tendency  to  shade  quotations  on  shapes  and 

plates,  disappeared  from  market.  Mills  filled  upon  struc- 
tural orders;  deferred  deliveries  on  new  business.  Electric 

welding  wire  up  Jc.  per  lb.  in  New  York  warehouses. 
Lead  and  zinc  markets  stronger;  electrolytic  copper  stable. 

Lead,  7ic.  as  against  7Sc.  per  lb.,  last  week,  in  New  York 

warehouses.  Aluminum  ingots  advanced  Ic.  per  lb.  in  Cleve- 
land. Soldec  up  ic.  in  New  York  and  lie  in  Cleveland, 

during  week.  Dealers'  purchasing  prices  of  old  metals,  non- 
ferrous,  also  Jc.@ic.  per  lb.  higher  in  Cleveland.  Both 
New  York  and  Cleveland  report  higher  quotations  on  cotton 
waste. 

Declines — Antimony  down  Ic.  and  copper  sheets.  ic.@3c. 
per  lb.  in  Cleveland  warehouses,  since  last  week.  Sal-soda 
and  roll  sulphur,  declined  in  New  York  market.  Raw 
linseed  oil,  90c.  in  New  York  as  against  93c.  per  gal.  (5  bbl. 
lots);  market  weak  with  tendency  to  shade  prices. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations    compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $27.55 
Northern  Basic    28.27 
Southern  Ohio  No.  2    29. 77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.75)    33 .  44 

BIRMINGHAM 
No.  2  Foundry    23.00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2. 25@2.7S)    29.76 
Virginia  No.  2    33.17 
Basic    26.75 
Grey  Forge   :    27.75 

CHICAGO 
No.  2  Foundry  local    28.50 

No.' 2  Foundry,  Southern  (silicon  2.25@2.75)    29.01 
PITTSBURGH,  including  freight  charge  from  Valley 

No.  2  Foundry    27.00 
Basic    26.03 
Bessemer    27.50 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Cleveland            Si%6 
Cincinnati   4 .  5@6 
New  York         5.5 
Chicago       4@  5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Blue  Annealed 
No.  10   
No.  12   
No.  14   
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28   

Large 

Mill  Lots New  York Cleveland 
Chicago 

2.50 
2.60 
2.70 
2.90 

4.19 
4.24 
4.29 
4.39 

3.70 
3.75 
3.80 
3.90 

4.00 
4.05 
4.10 4.20 

3.20 
3.25 
3.30 

3.35 

4.30 
4.35 
4.40 
4.50 

4.20 
4.25 4.30 

4.40 

4.70 
4.70 
4.75 4.85 

Galvanized 
Nos.   10  and  II. 
Nos.   12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   
No.  28   

Pittsburgh 
3.35 

3.45 
3.75 3.90 
4.05 
4.35 

New  York 4.50 

4.60 4.90 

5.05 
5.20 

5 .  .^0 

Cleveland 

40 
50 

80 

95 
10 
40 

Chicago 
4.85 
4. 95 

's'.ib 

5.55 

5.90 

VV'ROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3... 

Steel Black 

66 

BUTT  WELD 
Galv.  Inches 

54J  JtolJ.. 
LAP  WELD 

47^  2   
5U  2^to4.. 
47i  4i  to  6. . 
46J  7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItoH       64  53^  I  to  IJ       34 
2  to  3       65  54^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    59 
2§  to  6    63 
7  to  8    60 
9  to  12    59 

Iron 

Black 
.     34 

, .  29 
..  32i 
.  32i 

.  30 

2.. 

2^  to  4. 

a  to  6. 
7  to  8.. 

9  to  12. 

57 

46^ 

61 

HH 

60 

i9k 

56 

43^ 

50 37i 

2    30 

2§to4    33 
4Jto6    32 
7  to  8    25 
9  to  12    20 

Galv. 
19 

15 
19 
19 

17 

20 

17 

21 

20 
13 
8 

York Malleable  fittings.    Classes  B  and  C,  Banded,  from  New 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 

Black  Galv.  Black  Galv.  Black    Galv. 
1  to  3  in.  steel  butt  welded.  57%   44%    55^%    43J%   62^%   48^% 
2J  to  6  in.  steel  lap  welded.  54%    41%    53i%    40J%    59*%    45^% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  6%.    Cast  iron,  standard  sizes,  32%  off. 

M ISCELL  ANEOUS— Wareho 
100-1  b.  lots: 

Open  hearth  sprmg  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  .  . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron  (2.60  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

use  prices n  cents  per 

pound 

New  York Cleveland  Chicago 
4.50 

6.00 4.50 6.00 

6.00 

6.00 

6.03 8.00 
6.10 4.39 

3.71 
3.90 

6.75 8.25 

7.2S 

5.50 

5.16 
5. SO 3.90 

3.75 

3.70 
4.40 

4.25 4.20 3.14 
3.01 

3.02J 

3.04 2.91 

2.92^ 

3.04 2.91 

2.92J 

3.84 3.61 
3.55 3.14 3.01 

3.02i 

3.04 
2.91 

2.924 

5S(Sjo0% 

40% 50% 

is   

i   Atoi- 

8.50. 

7.00. 
6.75. 

.12@13 

.11@.12 .10@11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      15.37J 
Tin,  5-ton  lots.  New  York      39 .  25 
Lead  (up  to  carlots),   St.  Louis          7.20;        New  York.  7.75. 
Zinc  (up  to  carlots),  St.  Louis   7.05@7.10;  New  York.  7.50 

Ai  no         nor-   •  i  ic  New  York  Cleveland  Chicago 
Aluminum,  98  to  99%  ingots,  1-15  ^ 

tonlots.....     25.20_  24.00         23.00 
Antimony  (Chinese),  ton  spot       7.25  8.25  7.25 

Copper  sheets,  base     23.50        '22.00        23.00 
Copper  wire  (carlots)      16.62i         18.75         16.25 
Copper  bars  (ton  lots)     20.50 
Copper  tubing  (100-lb.  lots)     25.25 
Brass  sheets  (100-lb.   lots)      19. CO 
Brass  tubing  (100-lb.  lots)      23.50 

22.75 
25.75 
21.25 
24.25 

19.50 
23.00 

18.75 20.50 
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SIlop  Materials  and  Supplies 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (1,000-lb.  lots)      17.00  19.50         15.75 
Brass  wire  (carlots)      19.50         20.75    
Zinc  sheets  (casks)      10.25         10.25    
Solder  (J-  and  I),  (caselots)     28.00  26.25         20.00 
Babbitt  metui   (83%  tin)     42.00  49.00         36.00 
Babbitt  metal  (3-i%  tin)      25.00         17.50    
Nickel  (ingot  and  shot),  Bavonne,  N.  J.  36.00           
Nickel  (electrolytic),  Bayonne,  N.J.  .   39,00           

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)   '.       60 
Copper  nickel  ingots   .•       37 

Hot  rolled  copper  nickel  rods  (base)   "45 
Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese.  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Sliot      32,00     Hot  rolled  machined  rods  (base)..  .      48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40,00 
Ingots     38,00     Cold  drawn  rods  (base)       50,00 
Sheet  bars..  ,   40.00     Hot  rolled  sheets  (base)       45,00 

OLD  METALS — Dealers''  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         12.75  12,25 
Copper,  heavy,  and  wire      12.25          12.00  1 1   75 
Copper.light,  and  bottoms      10.50         10.50  11.00 
Lead,heavy       5.75           5.50  6.00 
Lead,tea       5.25          4.50  4,75 
Brass,  heavy,  yellow        7.00           ....  .... 
Brass,  heavy,  red       9.50         10.00  9.50 
Brass,light       6.00          6.00  6. SO 
No.  1  yellow  brass  turnings       7.00          7.00  7.50 
Zinc       4,50          4.00  4.25 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

"AAA 
IC, 
IX. 

'A"  Grade: 
IC. 
IX, 

Grade: 
20x28. 
20x28, 

New 
York 

112  sheets       20.00 
112  sheets       23.00 

112  sheets       17.00 
112  sheets       20.00 

Coke  Plates.  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.00 
IC.  112  sheets       12.30 

Terne  Plate 
Small  lots.  8-lb.  Coating: 

100-lb..    14x20         7.00 
IC.  14x20         7.25 

Cleve- 

land     Chicago 

20x28, 
20x28. 

18.25 
21.00 

16.00 
18.75 

11.50 

11.90 

6.00 

6.25 

18.50 

20.90 

17.00 

19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb..  30. 11| 
Cotton  waste,  colored,  per  lb.  .08J 
Wiping  cloths,  13Jxl3hperlb.  .16 
Wiping  cloths,13ix20|,per  lb.  .20 
Salsoda,  100  lb.  lots    2.60 
Roll  sulphur,  per  1001b    2.35 
Linseed  oil,  per  gal.,  5  bbl.lots.  .90 
White  lead,  dry  or  in  oil     1001b.  kegs. 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil     100 lb.  kegs. 
Fire  clay,  per  100  lb.  bag   

Coke,  prompt  furnace,  Connellsville   pern 

Coke,  prompt  foundry,  Connellsville. .  .per  n 

Cleve- 
land      Chicago 

$0.13        go.  Hi 
.10  .08 

32.00  per  M        .10 
48.00  per  M       .13 

2.40  2.65 
3.25  3.50 
1.01  .98 

New  York,  13.50 
New  York,  13.50 
New  York,  15.00 

.65 
etton     $8.50@9,00 
etton      8.50@.9.00 

SHOP  SUPPLIES 
Current  Discounts  frotn  Standard  Littf 

50-10-5% 

50% 

9i .  50  net 

50% 
50% 

3.50  net  W. 00  off 

3.90  net          

     65-5% 

60-5% 
70-10% 

45% 

70% 

40-10% 

70% 

80% 

New        Cleve- York         land    Chicago 

Machine  Bolts: 
All  sizes  up  to  1x30  in       40% 

liandljx3in.  uptol2  in        20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd,  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  ...     40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in..  30% 

Bolt  ends,  with  hot  pressed  nuts      40%                55% 
Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  f  and  larger       60% 
Case-hardened  nuts     50% 

Washers,  castiron,  Jin.,  per  100  lb.  (net)S6.00 
Washers,  cast  iron,  |,in.  per  100  lb.  (net) 

Washers,  round  plate,  per  1001b.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 

Nuts,  coldjpunched,  sq.,  per  100  lb. Off  list 
Nuts,coldpunched,hex..per  lOOlb.Offlist 
Rivets: 

Rivets,  iVin.  dia.  and  smaller   
Rivets,  tinned   

Button  heads  i-in.,  j-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   (net) 
IJ   to   l|-in.    long,    all   diameters, 
EXTRAvevlWWi         0.25 

f  in.  diameter   EXTRA 
\  in.  diameter    EXTRA 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EUTRA 

Countersunk  heads    EXTRA      0.35       J3.70ba8e 

Copper  rivets    55-5%        50%  50% 
Copper  burs    35%  50%  20% 

6.00 

33.50 
33.50 

4.50 
4.00 

3.50 

3.00 

5.00 

3.50  net 

1.00 3.00 4.00 1.00 

3.00 

4.00 

1.00 
3.00 4.00 1.00 
3.00 

4.00 

45% 

60% 
60% 

50% 
60% 

4Jc.  net 

35.00  33.90 
33.75 

5.10 

4.00 

3.8S 0.25 
..       0.15 

O.IS 0.15 
0.50 ..       0.50 

0.50 ..       0.50 
0.25 

.,       0.25 
0.50 

,       0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.    "30.50 
Machine    lubricant,     medium-bodied 

(50  gal.  bbl.).  per  gal           0.33 

Belting — Present  discounts  from  list  in 
fair  quantities  (\  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 

Heavy  grade   20-S-2J% 
Rubber  and  duck: 

First  grade           60% 
Second  grade           65% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         ^'' In 
Emery  paper         if'fi 

Emery  cloth   _.          27.84 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll. 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: 
Paper   
Cloth   

30.50      30.67J 

0.35        0.40 

40i%      50% 30-5%  40-5% 

50-10%  40-10% 

60-5%  60-5% 

4.50 

1.32 

3.02 

35.84 

11.00 

31.12 

4.28 

1.24 

2.67 

36.48 

8.80 
29.48 

4.95 

).40 

3.20 
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FI»..  Miami  Beach — Sun  Oil  Co. — ma 'hine shop  equipment. 
Inil.,  Coniiersville  —  Connersville  Brass 

Fdry.  Pratt  Alley.  E.  Moran,  proprietor — drill    press    and    lathe    (used    preferred). 
Ind.,  ConiierKvUle — Ready  &  Conley,  119 

Pratt  Alley,  (machine  shop) — milling  ma- chine, power  equipment. 
Ind..  Rusliville — Russard  Garage,  2nd  and 

Perkins  Sts.,  O,.  Bussard.  Purch.  Agt. — 
power  lathe  and  other  machinery  (used). 

N.  Y.,  BrookI.vn — Brass  Goods  MfR.  Co., 
345  Eldert  St. — N'o.  3  double  acting  crank 
press   (used). 

N.  Y.,  Buffalo — Bd.  Educ,  1401  Telephone 
Bldg. — receiving  bids  until  Jan.  18,  ma- 

chine shop,  woodworking,  sheet  metal  and 
electrical    equipment. 

N.  Y.,  Buffalo — A.  J.  Eberl.  103  Syca- 
more St, — machinery  and  equipment  for 

automobile  repair  shop  and  garage. 

N.  Y.,  Buffalo — A,  Yavno,  111  Grey  St. — 
equipment  for  garage  and  repair  shop  at 
1787  Genesee  St. 

N.  Y.,  Jamestown — Jamestown  Iron  Wks. 
Co..  Sherman  PI. — machine  shop  and  foun- 

dry equipment,  to  -eplace  th^t  which  was 
destroyed   by   fire. 

N.  Y.,  I..von»  Falls — Gould  Paper  Co..  H. 
P.  Gould,  Purch,  Agt. — roll  grinding  lathe. 

N.  Y.,  New  York — H,  Medalie.  90S  Steb- 
bins  Ave.,  (machinist) — -3  lathes,  2  shapers 
and   4  milling  machines. 

N.  Y..  North  Tonawanda — Dodge  Bros. 
Motor  Co..  Main  St. — service  .-station  and 
repair  department  machinery,  tools  and 
equipment,  to  replace  that  which  was  de- 

stroyed by  fire. 
N.  Y..  Norwich — A.  G.  Jones — dies.  Jacks 

and  complete  garage  and  repair  shop  equip- nent. 

N.  Y,.  Sack«t  Harbor — W.  H.  Weaver  Co.. 
(machine  shop) — .sheet  and  rod  bending 
equipment,    electrically    driven, 

N,  C,  Charlotte — Smith  Novotoy  Elec 
trie.  Inc.,  4  South  Church  St.,  (electric 
goods) — machine  tools  for  model  making 
shop,  including  6  in.  portable  jointer  ;  small 
lathe  with  good-sized  hole  through  spindle 
for  chucking  up  to  S  in.  brass  rods,  motor 
driven  or  direct  belted  from  motor :  light 
duty  saw  table,  high  speed,  table  of  sufB- 
rient  width  to  saw  thin  panels  12  to  20  in. 
wide  and  saw  true  smooth  edges. 

N.  C,  Raleigh — Raleigh  Iron  Wks.,  West 
Hargett  St„  (iron,  machinery,  etc) — Uni- 

versal armor  plate  type  punch  and  .•'hear 
to  handle  shear  beams  up  to  10  in.,  chan- 

nels up  to  9  in,,  angles  up  to  6  in.,  round 
bars  up  to  2J  in.,  square  bars  up  to  23  in., 
that  will  punch  beams  in  both  flanges  and 
Webb  up  to  18  in.,  approximately  24  in. 
throat,  motor  drive  preferred  (new  or  used). 
C  Columbus — Columbus  Socker  Rod  Co., 

525  West  1st  Ave,.  J.  W.  Shaw.  Purch,  Agt. 
— one  forging  machine  and  one  16  in.  turret lathe. 

O..  Colnmbns — Duplex  Piston  &  Grinding 
Co.,  272  North  3rd  St..  R.  T>.  Harnish.  Purch. 
Apt. — two  automatic  milling  machines,  one 
drill   press   and   other   equipment 
0„  Columbus — Lyman  Motor  Co..  671 

North  4th  St..  A.  P.  Lyman.  Pres. — general 
equipment  for  automobile  service  station, 
including  drill  press  and  probably  small lathe. 

0„  Yonngrstown  —  Wick  Ave.  Motor  Co.. 
Wick  Ave..  J.  Hay.  Mgr — automobile  serv- 

ice and  repair  station  equipment  for  shop 
at  Sharon,  Pa. 

Pa.,  Corry — A,  R,  Rodgers  Co,,  (fabri- 
cated steel) — plate  shear  for  }  x  48  in. 

plate. 
Pa„  Galetoif — Galeton  Garage  Co. — equip- 

ment to  replace  that  which  was  destroyed 
by  fire. 

Pa..  .Johnstown — Citv  Comrs. — receiving 
bids  until  about  Feb.  22.  equipment,  includ- 

ing lathes  and  tools,  for  machine  shop  on 
Market  and  Stoneycreek  Sts. 

Pa.,  Phila, — S,  G,  Flagg  Co.,  Inc.,  1421 
Chestnut  St.,   (Steel  and  iron  fabricators)  — 

ailditionul  punclK-s,  hammers  heaters, 
shears,   etc.   tor  new   plant  at  Stowe. 

I'a.,  Pittsburgh  —  Pennsylvania  RR,. 
Pennsylvania  .Sta.,  W,  G,  Phelps.  Purch. 
Agt. — vertical  press  for  Dennison.  O. 

Pa.,  Scranton — Collin  Supply  -fe  Mchy. 
Co..  Brooks  Bldg. — wire  straightening  and 
cutting  machine  to  handle  wire  ,059  in,  and 
Hi  nailer. 

Teiin..  Kiioxvtiie  —  Knoxville  Iron  Co.. 
Lonsdale  St. — one  24  in.  roll  lathe. 

Va.,  Ashland — G.  C.  Skillman,  (general 
repair  work) — small  tools, 

Va.,  Doswell — S,  James  (automobile  re- 
pair work) — small  tools. 

Vai,  Riclimond — Hackley  Morris.on  Co., 
Inc.,  1708-22  Lewis  St.,  (machinery) — 14  in. 
X  12  ft.  lathe  ;  26  in.  x  14  ft,  quick  change 
lathe;  24  in,  x  14  ft.  quick  change  lathe; 
84  in.  and  60  in.  boring  mills  ;  plain  turning 
lathe,  34  in.  x  14  ft.  bed  ;  20  in.  upright 
drill  ;  four-sided  planer  and  matcher ;  rip 
saw  ;  trimmer  ;  carload  of  6  in.  diam.  pipe, 
wrought  iron  or  steel  ;  3  miles  of  35  Hi. 
relay  rails  for  North  Carolina  delivery  ;  10 
hot  water  radiators;  3  ore  screens;  10.000 
to  12,000  gal.  fuel  oil  tank  ;  belt  conveyor. 
12  ft.  between  centers,  belt  12  in.;  portable 
conveyor.  20  ft.  centers ;  stiff  leg  derrick. 
50  ft.  boom.  2  ton  capacit.v  with  bull  wheel  ; 
26  hp.  D.D..  D.C.  hoisting  engine,  (used)  ; 
50  hp.  Fairbanks.  Morse  type  Y  oil  engine  ; 
A.C.  electric  hoist.  220  or  440  volt,  double 
drum  with  boom  swinger;  two  10  ton,  36 
in.  gauge  locomotives. 

Va.,  Riclimond — C,  F.  Sauer  Co.  (ma.nu- 
facturer  of  extracts).  Meadow  and  Broad 
Sts. — machine  shop  equipment  for  glass works. 

W.  Va.,  Huntington — Moore  &  Eaton — 
machine  shop  equipment. 

Wis.,  Green  Bay — Riverside  Steel  & 
Structural  Co..  H,  L.  Flower.  Mgr. — ma- 

chinery and  equipment  for  machine  shop  to 
fabricate  shapes  and  plates. 

Wis.,  KenoHlia — Simmons  Mfg.  Co..  foot 
of  Pearl  St.,  Z.  G.  Simmon.s.  Pres.— machin- 

ery and  tools  for  the  manufacture  of  steel furniture. 

Wis.,  Milwaukee — Pyro  Co,,  3220  Vliet  St.. 
(manufacturer  of  gas  heaters) — drill  press, lathe  and  motors. 

Machinery  Wanted 

Ala.,  Selma — Bd,  Educ, — vocational  equip- 
ment for  $100,000  school,  here. 

Ala,,  Tarrant — Natl.  Cast  Iron  Pipe  Co. — 
additional  foundry  equipment. 

Calif.,  Orange — C.  E.  Short — refrigera- 
tion machinery  and  equipment. 

Conn.,  East  Portohester  (Portchester,  N. 
Y.  P.  O.)— E.  Senft,  223  Mill  St,,  (millwork) 
— bore  machine,  triple-drum  sander.  swing 
cutoff  saw,  grinding  wheel,  small  sash 
sticking  machine  and  double  spindle  shaper. 

Conn.,  Hartford — High  School  Plant  & 
Building  Comn..  W.  H.  Scoville.  Chn. — $25.- 
OOO  worth  of  machinery  and  tools  for  voca- 

tional department  of  new  Thomas  Snell 
Weaver  High  School. 

Conn..  Waiiingford  —  Wallingford  Steel 
Co. — S  in.  cold  rolling  mill,  motor  driven 
(used). 

Conn..  Waterford — Jordan  Mill — machin- 
ery  for  addition   to  woolen  mills. 

n.  C.  Wash. — A  L.  Flint.  Genl.  Purch 
Officer  of  the  Panama  Canal,  Wash,,  D.  C. 
— receiving  bids  until  Jan.  19.  for  pumps, 
return  track  turnouts,  steel  chain,  corru- 

gated roofing,  iron  or  steel  rope  and  cable, 
seizing  wire,  iron  or  steel  pipe,  brass  and 
coptier  tubing,  screws,  nails,  machetes, 
scythe  blades  and  snaths,  grommets  and 
electrical    wire. 

Ga.,  Hawkinsvillr — J.  E.  and  O.  R.  Jelks 
- — tile  making  machinery. 

Ga..  Rome — Battery  Mchy.  Co.,  West  2nd 
Ave, — air  compressor,    2,000  ft.  capacity, 

Ga..  Thomaston — Peerless  Cotton  Mills, 
(manufacturer  of  bed  sheets) — additional 
machinery  and  equipment  for  mill. 

Hi..  Chicago — Dering  Coal  Co..  332  South 
Michigan  Ave. — equipment  for  proposed  coal 
washer  at  Clinton.  Ind. 

Ind.,  ConutTsvllle — J.  A.  Higgs,  106J  West 
6th  St. — power  job  press  with  Mitler  feeder 
(used  preferred). 

Ind.,  Montpelier — The  Herald — 8  page 
duplex  press. 

la.,  Audubon— The  Advocate — 7  column 
quarto  press. 
Ky.,  Pikeville— Cumberland  Publishing 

Co.,  (job  printer  and  newspaper) — saw  trim- mer and  other  printing  equipment  with motor. 

Ky.,  Whitesbnrg — W.  J.  Raybold — elec- trical  coal   mining   machinery. 
La.,  Monroe — Atlas  Oil  Co. — gasoline  re- 

fining machinery  and  equipment  for  pro- 
posed plant. 

La.,  New  Orleans — Celetex  Co.,  636  Com- 
mon St. — pumps,  coolers,  refiners,  drying 

ovens,  automatic  saws  and  water  purifica- 
tion plant  for  factory  at  Marrero. 

La.,  New  Orleans — New  Orleans  Cigar 
Box  Co.,  1636  St.  Roch  St.,  O.  Moser,  Vice 
Pres. — machinery,  electrically  driven,  for 
the  manufacture  of  wooden  containers  of 
every  kind, 

Md.,  Cambridge — W.  N.  Andrews — ma- 
chinery and  equipment  for  fertilizer  plant. 

Md.,  Jarrettsviiie — Bd.  Educ. — vocational 
equipment  for  new  school. 

Mass..  Boston — Albany  Milling  Co.,  61 
Bri.stol  St,.  D.  Finberg.  Purch.  Agt. — chain 
mortiser  and  other  miscellaneous  tools  for 
woodworking  mill   (used). 

Mass.,  Northampton — W.  E,  Quinn  Co. 
Hebert  Ave.,  (distributor  and  manufacturer 
of  woodworking  machinery) — $2,000  worth 
of  heat  treating  equipment. 

Minn.,  Minneapolis — Bd.  Educ,  305  City 
Hall,  G,  F,  Womrath,  Business  Supt. — voca- 

tion equipment  for  proposed  Franklin  High 
School. 

Minn.,  Minneapolis — Buzza  Co.,  16  South 
8th  St..  (publisher).  G.  Buzza.  Pres. — die 
stamping,  envelope  making,  engraving  and 
printing  machinery  for  proposed  addition  to factory, 

Minn.,  Minneapolis  —  Minnesota  Wood- 
working Co.,  1019  X.  E.  Main  St..  (manu- 
facturer of  ice  chests  and  interior  wood- 

work), M,  Allroggen,  Pres, — general  wood- 
working machinery,  to  replace  that  which 

was  destroyed  by  fire. 
Miss.,  Poplarville — Nortac  Mfg,  Co. — ma- 

chinery and  equipment  for  proposed  lumber mill  at  Orvisburg, 

Mo„  Bernie — G.  W.  Ray — paper  folder, 
newspaper  press  and  Job  press  equipment. 
Mo.,  St.  Louis — W.  Mason.  4749  West- 

minster PI.  (machine  shop) — electric  trav- 
eling crane  of  low  type  for  building  with 

16  ft.  clearance  overhead. 
N.  Y.,  Adams  Center — W.  Alexander. 

Main  St.,  (woodworking) — single  surface 
broad  planer,  electrically  driven  (new  or 
used). 

N.  Y.,  .\dams  Center — F.  Newton  Co.. 
Main  St..  Rodman  Road  (manufacturer  of 
leather)^leather  splitter,  electrically  driven. 
220  v„   a.c,  also  foiwning  equipment. 

N.  Y..  Binghamton — R.  M.  Hmsdale.  13 
High  St, — baking  ovens  and   equipment. 

N.  Y..  Brooklyn — L.  Stockman  &  Son.  21 S 
Wyckoff  Ave.,  (textiles) — No.  50  Universal 
coning  or  tubing  machines  (used). 
N.  Y.,  Buffaioi — Bemis  Bros.  Bag  Co.. 

Northland  Ave. — complete  machinery  and 
equipment  for  5  story  factory,  for  the  man- ufacture of  bags. 

N.  Y.,  Buffalo— Fisher  Knitting  Co,.  1043 
Jefferson  Ave. — ribbing  machines  or  sleev- 
ers,  N.  Y.  E. — Tredick  make   (used). 

N.  Y..  Buffalo — Pratt  &  Letchwortlj.  189 
Tonawanda  St,  —  equipment  for  proposed foundry, 

N.  Y,.  Buffalo — J.  E.  Smith  &  Sons  Co  . 
50  Bway — machinery  and  equipment  for 
addition  to  plant  for  the  manufacture  of 
butchers'  machinery. 

V.  Y..  Buffalo — T.  &  C.  Smith.  West  Main 
and  Northrup  Sts. — gasoline  service  station 
equipment. 

N.  Y.,  Buffalo — T.  C.  Smith,  55  Eureka 
PI. — service  station  eqtiipment.  including 
two  500  gal.  gas  tanks  and  pumps. 

N.  Y..  Buffalo — A.  Teachout  &  Son.  Leslie 
St. — woodworking  equipment  to  replace  thai 
which  was  destroyed  by  fire. 
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N.  Y„  Canton — T.  Crandall,  R.  F.  D.  6 — 
sawmiU  machinery  and  equipment. 

X.  Y..  Cliaumont — Adams,  Duford  Co. 
(quarries  and  agricultural  lime),  E.  B. 
Johnson,  Purch.  Agt. — screening  ajid  bag- 

ging equipment,  also  two  2i  ton  chain 
hoists. 

N.  Y.,  ChUl  (I<incoln  Park  P.  O.) — Harris 
Seed  Co.  (seed  distributors) — machinery 
and  equipment  for  addition  to  seed  plant. 

N.  y.,  Gonverneur  —  Gouverneur  Lime- 
stone Co.,  H.  H.  Hodgkin,  Purch.  Agt. — 

conveying,  screening  and  bagging  ma- 
chinery and  equipment. 

N.  Y.,  Gouverneur — W.  H.  Loomis  Talc 
Co. — grinding  and  pulverizing  machinery. 

N.  Y.,  Jamestown — Empire  Case  Goods 
Co.,  Foote  Ave.  (manufacturer  of  dining 
room  furniture).  F.  O.  Anderson,  pres. — 
woodworlting  machinery  for  2  story  addi- 

tion  to  factory. 

N.  Y.,  Lookport — Simonds  Mfg.  Co.,  (steel 
mill  and  electric  furnace  plant) — hot  saw 
for  bar  mill. 

N.  y..  New  York — Arctic  Hygeia  Ice  Mfg. 
Co.,  300  East  133d  St. — ice  making  ma- 

chinery for  proposed  addition  to  plant. 
X.  Y..  New  York — A.  Loewy,  200  5th 

Ave. — 4  baling  presses. 
N.  Y.,  OtrdensbarK — Algonquin  Paper  Co., 

Inc.,  E.  L.  Strong,  Purch.  Agt. — cutting  up 
rig  with  roll  table. 

N.  Y..  Oxford — Oxford  Basket  Co.,  E.  S. 
Sharp,  Purch.  Agt. — machinery  and  equip- 

ment for  the  manufacture  of  wooden 
baskets. 

N.  Y..  Penn  Yan — P.  Gizliello — machinery 
and  equipment  for  proposed  factory  for  the 
manufacture  of  box  crates  and  similar 
wooden  products. 

N.  Y.,  Pine  City — E.  M.  Sherman — black- 
smithing  machinery  and  equipment. 

N.  Y..  Rochester — Buffalo,  Rochester  & 
Pittsburgh  R.R.,  D.  S.  Jones.  Asst.  to  Pres. 
— wt'Iding  equipment  for  proposed  plant  at 
Salamanca. 

N.  Y..  Sarket  Harbor — C.  Gamble  &  Co. 
— double    surface    planer   for    woodworking. 

Jf.  Y.,  Syracuse — Onondaga  County,  F.  X. 
Wood.  Court  House,  Purch.  Agt. — one  rater- 
pillar  crane,  revolving  3  yd.,  clamshell 
bucket,  to  cost  not  more  than   $9,500. 

N.  Y.,  S.vraruse — Onondaga  Hide  & 
Leather  Co..  East  Water  St. — machinery 
and  equipment  for  factory,  to  replace  that 
which  was  destroyed  by  Are. 

N.  Y.,  Tonawanda — Paper  Board  Corp,, 
(manufacturer  of  paper  board  products)  — 
machinery  and  equipment  to  enlarge  plant. 

N.  Y„  Watertown  —  Watertown  Boiler 
Wks.,  941  West  Main  St..  D.  Corbett,  Purch. 
Agt. — motor  driven  metal  saw  (new  or used). 

N.  C,  L,eaksTiIle — Leaksville  Granite  Co. 
— Champion  Jaw  crusher,  capacity  20  to  25 
ton  per  hour  ;  quarry  cars  with  dump  body, 
IJ  ton  capacity. 

O..  Cleveland — M.  A.  Hanna  &  Co., 
Leader-News  Bldg. — one  18  in.  belt  driven 
hand  planer  and  jointer,  one  piece  cast 
frame,  metal  bed,  complete  with  counter 
shaft,  for  delivery  at  Buhl.  Minn. 

O.,  Cleveland — H.  C.  Wolf,  626  Sweetland 
Bldg. — complete  refrigerating  plant  for  mar- 

ket house. 

O.,  Clyde — Clyde  Cutlery  Co. — forge  shop 
equipment. 

O..  Martins  Ferry — J.  H.  Beans  Fdrv.  Co., 
T.  Z.  Burris,  Genl.  Mgr. — complete  foundry 
equipment. 

O.,  Middletown — Midwest  Casting  Co.,  H. 
S.  Wise,  Pres. — additional  foundry  equip- ment. 

O.,  Warren — Trumbull  Steel  Co. — Ingot 
pulling  machine. 

O.,  West  Lancaster  (.Teffersonville  P.  O.) 
— H.  Herman,  c/o  Claffin  Eng.  Co. — machin- 

ery and  equipment  for  the  manufacture  of 
tire  building  machinery. 

Pb..  Allentown — Allentown  Sninning  Co.. 
Jordan  and  Gordan  Sts. — twisting  and 
spinning  machines  to  replace  those  which 
were  destroyed  by  fire. 

Pa..  Carlisle — Bellaire  Rug  Co. — 4  x  4  ft. 
Knowles  box  loom. 

Pa..  Kdge  Hill — P.  Comly — sawmill  ma- 
chinery. 

Pa..  Ellwnod  City — Ellwood  Steel  Co. — 
-machinery  and  equipment  for  proposed  ad- 

dition to  steel  works. 

Pn..  Krie — .Amer.  Dry  Cleaning  Wks. — 
dry  cleaning  machinery  and  equipment  for 
lirge  plant,  to  replace  that  which  was 
destroyed  by  fire  and   explosion    (new). 

Pa.,  Franklin — C.  B.  Collins,  c/o  Collins 
Safet>'    Razor    Co. — special    machinery    and 

equipment  for  the  manufacture  of  patented 
no  battery  flashlights. 

P^  Litlti — The  Trade.  Box  339 — linotype, 
linograph,  19  in.  power  paper  cutter,  news- 

paper press  and  multiple  punch. 
Pa.,    Nantlcoke— Review — flat   bed    press. 
Pa.,  North  Warren — R.  T.  Jones — com- 

plete gasoline  distributing  station  equip- 
ment, including  several  12,000  gal.  storage tanks. 

Pa.,  Phila. — Equipment  Exchange,  Bullitt 
Bldg.,  (gas  equipment) — 4  ft.  and  5  ft. 
turbo  blowers,  steel  purifiers  and  condens- ers  (used). 

Pa.,  Phlla. — General  Paper  Products  Co., 
3430  Lancaster  Ave. — 5  or  6  stamping 
presses  (used  preferred), 

Pa„  Phila, — Penn  Throw  Silk  Co.,  Lena 
and  Collom  Sts.,  H.  H.  Phillips,  Purch.  Agt. 
— thousands  of  spindles  for  proposed  mill at  Allentown. 

,«^"-„^*"»-— United  Mfg.  Co.,  164.^)  North 10th  St.,  (glassware) — 10  polishing  and 
buffing  machines,  1}  in.  spindles  for  heavy work. 

Pa.,  Pittsbargrli — Amer,  Sheet  &  Tin  Plate 
Co.,  Frick  Bldg..  M.  S.  Dennis,  Purch.  Agt. — two  crane  trolleys. 

Pa.,  PlttsbnrKh — Universal  Brick  &  Tile 
Co.,  Empire  Bldg. — 3  ton  hoist. 

Pa.,  PittsburKli — "Westingl^ouse  Electric 
&  Mfg.  Co.,  G.  G.  Taylor,  Purch.  Agt.,  East 
Pittsburgh — machinery  and  equipment  for 
plant  for  the  manufacture  of  electrical 
products  at  Sharon. 

Pa.,  Pottstown — Model  Tire  Co.,  G.  Stark- 
weather, Pres. — machinery  and  equipment 

for  proposed  addition  to  tire  factory. 

Pa.,  Wattsburfc — W.  Gilmore — machinery 
and  equipment  for  the  manufacture  of  base- 

ball bats,  to  replace  that  which  was  de- 
stroyed by  fire. 

Pa.,  Wllkes-Barre — Sheldon  Axle  & 
Spring  Co.,  221  Conyngham  Ave. — equip- 

ment for  spring  mill  to  replace  that  which 
was  destroyed  by  flre. 

R.  I..  Pawtucket — Bd.  Bduc. — equipment 
for  manual  training  department  of  proposed 
addition  to  high   school. 

B.  I.,  Tarklln — Bragg  Woolen  Mills,  Inc.. 
J.  F.  Carpenter,  Purch.  Agt. — ^machinery for  addition  to  plant. 

S.  D.,  Sioux  Falls — A.  Fanebust,  709  East 
20th  St.  (building  contractor) — grinder, 
electric  preferred,  for  surfacing  concrete walls. 

Tenn.,  Knoxville — Cherokee  Brick  Co. — 
machinery  and  equipment  for  proposed 
plant. 

Tex.,  Dallas — Oak  Cliff  Paper  Mills,  E,  T. 
Fleming,  Pres. — $75,000  worth  of  machin- 

ery for  proposed  box  factory. 
Tex,  Greenvllln — Greenville  Mill  &  Ele- 

vator Co. — mill  and  elevator  equipment. 
rtah,  Midvale  —  Utah  Steel  Corp. — 

straightening  machine  for  straightening  20 
and    30   lb.  rails. 

Va.,  Ashland — Davis  &  Haley,  (saw  and 
planing  mill) — fast  feed  molder,  band  rip 
saw  and  two  excelsior  mills. 

Va.,  Ashland' — Hanover  Printing  &  Pub- 
lishing Co. — large  drum  cylinder  printing 

press  for  newspaper  work. 
Va.,  Ashland — L.  G.  Morris,  R.  F.  D.. 

Route  2.  (wheelwright) — combination  band 
saw.  rip  saw  and  mortising  machine ;  drill ; 
bench  tools. 

Va..  Ashland — H.  B.  Wingfleld,  R.  F.  D.  4 
— sawing  outflt. 

Va.,  RowlinK  Green — R.  C.  Travers,  (ex- 
celsior  factory) — steam   mill  pump. 

Va.,  Doswell  —  .1.  C.  Hale.v,  (excelsior 
mills) — excelsior  machinery,  belting  and 
small  tools. 

Va..  noHwell — G.  Lyon,  (excelsior  mill)  — 
excelsior  machinery,  belting  and  small  tools. 

Va..  Doswell  —  Old  Dominion  Excelsior 
Mills.  T.  F.  Flippo,  Purch.  Agt. — excelsior 
machinery,  belting  and  small  tools. 

Va„  Graham — Sutphin  &  Snell — machin- 
ery and  equipment  for  shale  brick  plant, 

capacity  50,000  brick  per  day. 

Va.,  M'oodford — G.  P>.  Buchanan — saw- mill and  logging  outflt,  also  excelsior 
machinery. 

Wash.,  Aberdeen — Port  of  Grays  Harbor, 
P.  H.  Lamb,  Pres. — receiving  bids  until  Jan. 
23  for  a  5  ton.  95  ft.  radius.  Hammerhead 
type,  lumber  handling  crane. 

Wash.,  Spokane — Clearwater  Timber  Co., 
Old  Natl.  Bank  Bldg. — machinery,  equip- 

ment, dry  kilns,  etc.  for  proposed  sawmill 
at  Lewlston,  Idaho. 

Wis.,  Cedarbnrg — Bverstyle  Hosiery  Co., 
(textile  mill).  J.  Armbruster,  Purch.  Agt, — 
.special  knitting  machinery,  looms,  loopers, 
spinners,  etc.,  all  power  operated. 

Wis.,  Hewitt — A.  A.  Ohm — special  ma- 
chinery for  the  manufacture  of  American 

cheese,  also  belting  and  shafting. 
Wl».,  La  Crosse— Perfect  Oil  &  Gas  Co. 

— oil  storage  tanks  and  pumps  for  proposed oil  warehouse,  etc. 

Wis.,  La  Crosse — Wisconsin  Pearl  Button 
Co,,  726  North  3rd  St.— punches,  etc.,  for 
making   buttons   from   clamshells. 

Wis..  Merrill — Lincoln  Canning  Co.^-can 
sealing  machines,  conveyors,  viners  and  2 mechanical  cookers. 

Wis.  Milwaakee — Atlas-Grennan  Co.,  927 
Central  Ave.,  (wholesale  bakery),  P.  J. 
Stern.  Purch.  Agt. — power  driven  mixing and  other  machinery  for  the  manufacture of  cakes,  etc. 

p  JT'd-  *'"w?J""e— N.  J.  Kojmeier,  531  M. &  M.  Bank  Bldg,— ice  making  machinery. 
Wis.,  Milwaukee — Master  Press,  635  12th 

St.,  (publishers),  E,  Hartman,  Purch,  Agt 
—printing  presses  and  paper  cutting  ma- 
chine. 

Wis.,  Milwaukee — Protection  Equipment 
Co.,  c/o  T.  H,  Gill,  1212  1st  Wisconsin  Natl.  - 
manufacture  of  flre  extinguishers. 
WU.,  Milwaukee— W.  A.  Weinreis,  246 

Oregon  St.— two  8x8x8  and  two  ifl  x 
10  X  110  steam  driven  air  conipressors. 

Wis.,     Milwaukee — Western     Brass     Mfg. Co..  c/o  B.  C.  Rosenberg,  114  Grand  Ave.   machinery,     tools    and     equipment    for     the manufacture  of  brass  valves,  casting,  etc. 

,r.^'''"A'  Milwaukee — A.   R.  Wiens  Son,   3220 yliet  St..  G.  R.  Wiens.  Purch.  Agt. — special brush  making  machinery    (power). 
W'is.,  Milwaukee— J.  Wilging  &  Co..  1612 leutonia  Ave.,  (building  contractors) — dust collecting  machinery  tor  proposed  shop. 

r.  ̂"o"Vo  ̂ Jl'""',','^'''" — Wisconsin  Ice  &  Coal Co.,  216  We.st  ̂ Vater  St.— refrigeration  ma- 
chinery for  proposed  addition  to  ice  manu- facturing plant. 

Wis.,  Minocqua — H.  Jung,  (bakery) — power  driven   mixers,  sifters,   etc. 
Wis..  North  Bend— North  Bend  (Jo-oper- ative Creamery  Co..  J.  Patterson,  Pres.— creamery  machinery  and  steam  power 

equipment. 
Wis.,     North    Milwaukee— Winkelman     & Co.,  Fond  du  Lac  and  Lake  Rd.,   R.  P.  D 

C.     F.    Winkelman.     Purch.    Agt.— sander, band  saw  and  planer. 

,-.  ̂'f;«  S?'!*"*"''  —  Oshkosh  Artcraft  Rue Co.,  116  Ohio  St.— one  45  to  54  in.  roll  and one  steam  mangier  (power  driven). 
Wis.,  Raeine— navies  Shoe  Mfg.  Co, 

Northwestern  and  Carlisle  Aves.— shoe making  machinery  for  proposed  addition  to 
factory. 

Wis.,  Racine — Horlick  Malted  Milk  Co. ^o^thwestern  Ave. — gasoline  storage  tank 
and  pump  for  proposed  garage. 

Wis,,  Sank  city— W.  Holberleben— lime- 
stone crushing  machinery  (electric  power). 

Wis.,  Saxon — W.  Weber — limestone  pul- verizing machinery. 

Wis.,  Sheboysan — Bd.  Educ,  J,  G.  Wal- 
voord.  Secy. — mechanical  drawing  equip- 

ment, including  about  100  drawing  sets. 

,  ̂^'"i  8heboy)fan — P.  Hensel  Co..  North 7th  and  Center  Sts. — power,  vulcanizing  and automobile  repair  machinery  for  proposed 
garage. 

-»J^i?"  ("wboyican — J.  and  W  Jung  Co.. 720  North  8th  St.— refrigerating  machinery 
for  proposed  plant. 

Wis,,  Sheboyftan  Falls — Palls  Motor  Co, — 
special  machinery  for  the  manufacture  of 
motors,  to  replace  that  which  was  destroyed 

by  flre. 
Wis..  Sturgeon  Bay — Fruit  Growers  Can- 

ning Co. — conveying  equipment  for  proposed 
canning  plant. 

Wis..  Stur|:eon  Bay — L.  Tt.  Smith  Co. — 
steam  shovel  and  stone  crushing  machinery. 

Wyo.,  Torrlngton — Torrington  Telegram — 
^printing  equipment  for  newspaper  work. 

Ont.,  ConnauKht — Night  Hawk  Peninsu- 
lar Mines  Ltd.,  A,  R.  Globe.  Mgr. — ore  con- 

veyors, motors,  shafting,  roek  crushers, 
stamps,  tube  and  ball  mills,  probably  cyan- 

ide apparatus,  pumps,  transformers  and 
switches,  for  plant,  capacity  400  ton  of 
gold  ore  per  day. 

Ont.,  Glen  Miller — Miller  Bros.  Co..  G.  H. 
Miller,  Purch.  Agt. — equipment  for  addition 
to  pulp  and  paper  mill. 

Ont.,  Gondrean — Goudreau  Gold  Mines 
Co.,  Ltd.,  C.  A.  Poster,  Gen.  Mgr. — mill. 

Ont..  Kirkland  Lake — -Lebell  Crystal  Lake 
Gold  Mine,  H.  S.  Rose,  Pres.  —  motors 
transformers,  switches,  pumps,  hoistlnp 
engine,  compressors  and  possibly  diamonc 
drills. 
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Ont.,  Hirkland  Ijake— Lake  Shore  Mine, 
Ltd.,  H.  Oakes,  Pres. — rocK  crusher,  and 
probably  stamp  mills,  tube  mills,  cyantfe 
tanks,  etc.,  to  enlarge  capacity  of  mill  from 
70  to  300  ton  per  day. 

Ont.,  Port  Dover — Port  Dover  Planing 
Mills — additional  woodworking  machinery, 
to  replace  that  which  was  destroyed  by  fire. 

Ont.,  Stratford — Stratford  Mfg.  Co.,  Ltd., 
(woodenware,  etc.),  C.  A.  Moore,  Mgr. — one 
chair  seat  mortiser  with  10  in.  sweep.   

Ont.,  Thorold — Thorold  Post  Printing  Co.i 
D.  Fendell,  Mgr. — $10,000  worth  of  motor 
driven  equipment  for  printing  large  show 
bills,  etc. 

Qae.,  Ea«t  Brongrhton — Asbestos  Mines, 
Ltd. — machinery  and  equipment  for  plant, 
to  replace  that. which  was  destroyed  by  Are. 

Que.,  Montreal — Argonaut  Gold  Mine, 
Ltd.,  601  Royal  Trust  Bldg.,  J.  W.  Morri- 

son, Swastika,  Ont.,  Mgr. — rock  crusher, 
ball  mill,  tube  mill,  switches,  transformers, 
pumps  and  cyanide  tanks. 

Que.,  Verdun  —  J.  Harvey,  1290  Claude 
St. — printing  press,  cases  and  type. 

Sask.,  Saskatoon — Saskatoon  Hardware 
Co. — electric  Sanders  for  hardwood  floors. 
■niiiiiiiii,iitii,iiiiiiiiiii,iiiiiiiiii IINIillilHillllllllllllllllMMIIIil,,,^ 

Metal  Working  Shops 
  HlllllllillltlMllllllllllllttlltllilMIHMItn,- 

Calif.,  I,08  Antreles — The  Union  Pacific 
R,R.,  15th  and  Dodge  Sts.,  Omaha,  Neb., 
will  soon  receive  bids  for  the  construction 
of  an  engine  house,  locomotive  shop,  coach 
and  car  shop,  new  terminal  yard,  etc  here. 
Cost  between  $1,500,000  and  $2,000,000.  R. 
L.  Huntley,  3344  Harney  St.,  Omaha,  Neb., 
Chief  Engr.     Noted  Aug.  17,  1922. 

Calif.,  San  Francisco — The  Auto  Service 
Co.  of  Los  Angeles,  c/o  O'Brien  Bros.,  Inc., Archts.,  240  Montgomery  St.,  is  having 
plans  prepared  for  the  construction  of  a  1 
story  garage  and  automobile  service  build- 

ing In  the  Richmond  District,  here.  Esti- 
mated cost  $40,000. 

Calif.,  San  Jose — J.  "Whitney,  c/o  Wolfe &  Higgins,  Archts.,  Auzerais  Bldg.  is  hav- 
ing plans  prepared  for  the  construction  of 

an  automobile  trimming  shop  and  rooming 
house,  to  contain  30  rooms  on  West  Santa 
Clara  St.     Estimated  cost  $25,000. 

Conn.,  Hartford  —  A.  D.  Brochu,  258 
Windsor  Ave.,  plans  to  build  a  1  story,  60 
X  100  ft.  machine  shop  on  Hillside  Ave. 
Estimated  cost  $25,000.  Architect  not  se- lected. 

Conn.,  Stamford — The  Stamford  Gas  & 
Electric  Co.,  11-17  Bank  St.,  awarded  the 
contract  for  the  construction  of  a  3  story 
switch   house.     Estimated   cost    $50,000. 
m.,  Chicago— D.  S.  Klafter,  Archt.,  64 

West  Randolph  St.,  is  receiving  bids  for  the 
construction  of  a  125  x  150  ft.  garage  on 
Lawrence  St  near  Kentucky  St.  for  B 
Schwartz,  c/o  Archt.  Estimated  cost. 
$50,000. 

III.,  Chicago — ^D.  Mahaffey.  Archt.,  118 
NortW  La  Salle  St.,  is  receiving  bids  for  the 
construction  of  a  2  story,  79  x  80  ft.  fac- 

tory on  Argyle  and  Lincoln  Sts.  for  N.  A. 
Strand  &  Co.,  c/o  Archt.,  manufacturer  of 
surgical  instruments.  Estimated  cost  $50,000. 

m.,  Chlcagti — The  Tower  Auto  Corp.,  20 
East  Jackson  Blvd.,  awarded  the  contract 
for  the  construction  of  a  4  storv,  130  x 
175  ft.  garage  at  231  East  Chicago  Ave. 
Estimated   cost    $225,000. 

Ind.,  Evansville — The  Chicago  &  East- 
em  Illinois  Ry.  Co.,  McCormick  Bldg.,  Chi- 

cago, Is  having  plans  prepared  for  2  story 
railroad  shop  and  roundhouse  on  Ross  Ave. 
Rd.,  here.  Estimated  cost  $3,000,000.  Pri- vate plans. 

Ind.,  Evansville— The  Evansville  Struc- 
tural Supply  Co.,  215  1st  Ave.,  is  having 

plans  prepared  for  the  construction  of  a  1 
story,  80  x  100  ft.  fabricating  plant.  Esti- 

mated cost   $27,000.     Private  plans. 
Ind.,  Gary  —  The  Bd.  Educ.  is  having plans  prepared  for  the  construction  of  a 

1  story.  70  x  115  ft.  machine  shop,  foundry and  laundry  building  on  6th  St.  Estimated 
cost  $40,000.  J.  H.  Wildermuth  Co.,  690 Bway,  Archts. 

/>J°^V,  lndianai)o!l8— The  Wangelin-Sharp 
^°;'  i^^  Virgmia  Ave.,  is  having  plans  pre- 
?o  ■?  i?n  Vl®  construction  of  a  2  story, 
=2=.^K?,!*^  f-  a<'<'Jt'on  to  its  automobile ass«nbly  Plant.  Estimated  cost  $45,000. R.  P.  Daggett,  Consolidated  Bldg.,  Archt. 

Kyj^  Lexington— The  Lexington  Mine  & Mill  Supply  Co  544  West  MSin  St.,  plans to  build  a  1  and  2  story,  60  x  210  ft.  ad- dition  to  Its  plant.  Estimated  cost  $50,000. Architect  not  announced. 

nil"RM?"l*^'^*T?K°®  *  Davies,  Standard Oil  Bldg.,  awarded  the  contract  for  the  con- 

struction of  a  2  story,  98  x  110  ft.  garage 
and  salesroom,  at  414-24  North  Calvert  St. 
Estimated  cost  $54,000.  Maryland  Motors, 
Inc.,  607  St.  Paul  St.,  lessee. 

Mass.,  Springfield  —  The  Standard  Time 
Co.,  81  Logan  St.,  is  having  plans  prepared 
for  the  construction  of  additions  to  its  elec- 

tric clock  manufacturing  plant,  consisting 
of  a  3  story,  50  x  90  ft.  manufacturing 
building,  a  1  story,  50  x  50  ft.  shipping 
room  and  a  1  story,  30  x  50  ft.  lumber 
storage  building.  Cost  between  $70.nnn  and 
$100,000.  H.  L.  Sprague,  310  Main  St., Archt. 

Minn.,  St.  Pan! — The  Amer.  Radiator  Co., 
1807  Elm  wood  Ave.,  Buffalo.  N.  Y.  awarded 
the  contract  for  the  construction  of  a  1 
and  2  story,  65  x  200  x  1,000  ft.  factory 
on  Minnehaha  and  Fairview  Aves..  here. 
A.  A.  Landen,  Vice-Pres.     Noted  Nov.  2. 

N.  J.,  Newark — The  Kolba  Constr.  & 
Wrecking  Co.,  28  Peshine  Ave.,  is  having 
plans  prepared  for  the  construction  of  a 
1  story,  45  x  101  and  100  x  100  ft.  garage 
on  Madison  and  Monroe  Sts.  Estimated 
cost  $50,000.  W.  A.  Tilton,  76  Montgomery 
Ave.,   Jersey  City,   Archt. 

N.  T.,  Buffalo— The  Automatic  Tire  Ma- 
chine Corp.,  19  Bush  St.,  awarded  the  con- 

tract for  the  construction  of  a  1  story  fac- 
tory for  the  manufacture  of  tire  machines, 

tools,  etc.  Estimated  cost  $12,800.  Noted 
Dec.   14. 

N.  Y..  Buffalo — Pratt  &  Letchworth.  189 
Tonawanda  St.,  plan  to  build  a  foundry. 
Estimated  cost  $9,000.  Architect  not  an- nounced. 

N.  Y.,  Buffalo — J.  E.  Smith  &  Sons  Co., 
•  50  Bway,  plans  to  build  e  1  story,  55  x 148  ft.  addition  to  factory  for  the  manu- 

facture of  butchers'  machinery  at  11-23 Blossom  Alley.  Estimated  cost  $15,000. 
Architect  not  announced. 

N.  Y.,  New  York — D.  PIcin.  c/o  M.  Del 
Gaudio.  Archt.,  160  West  45th  St.,  will 
build  a  1  story.  95  x  210  ft.  garage  on  170th 
St.  and   3rd   Ave.     Estimated   cost   $50,000. 

N.  Y..  Salamanca — The  Buffalo.  Rochester 
&  Pittsburgh  R.R.,  Rochester,  plans  to  build 
a  1  story,  18  x  44  ft.  acetylene  welding  plant 
on  East  End  St.,  here.  Estimated  cost 
$68,000.     Architect  not  announced. 

O.,  Cleveland  —  The  Fisher  Bros.  Co., 
2323  Lakeside  Ave.  (grocery  stores),  is  hav- 

ing plans  prepared  for  the  construction  of 
a  1  and  2  story,  120  x  120  ft.  garage  and 
machine  shop  on  Lakeside  Ave.  near  East 
23rd  St.  E:stimated  cost  $75,000.  M.  F. 
Fisher,  Pres.  N.  S.  Longee,  500  Marshall 
Bldg.,  Archt. 

O.,  Cleveland — The  Peerless  Motor  Co.. 
2555  East  93rd  St..  awarded  the  contract 
for  the  construction  of  a  1  story,  60  x 
156  ft.  factory.     Estimated  cost  $40,000. 

Pa..  Erie — The  Watson  Peck  Co.  awarded 
the  contract  for  the  construction  of  a  2 
story,  50  x  110  ft.  garage  and  service  sta- 

tion on  State  St. 

Pa.,  Galeton — The  Galeton  Garage  Co. 
plans  to  rebuild  its  garage  and  service 
station,  which  was  destroyed  by  fire.  Cost 
between  $35,000  and  $40,000.  Architect  not announced. 

Pa.,  Phila.— C.  K.  Johnson,  c/o  P.  H. 
Tyre,  Archt,,  1509  Arch  St.,  is  receiving 
bids  for  the  construction  of  a  2  storv,  40  x 
68  X  76  x  96  ft.  garage  on  15th  St.  and 
Passyunk  Ave.     Estimated   cost   $50,000. 

Pai..  Pitt«burgh — The  Robert  P.  McCurdy 
Co,.  Baum  Blvd.  and  Craig  St.,  is  having 
plans  prepared  for  the  construction  of  a 
3  story,  120  x  120  ft.  garage  and  sales 
station  on  Millvale  Ave.  and  Baum  Blvd. 
E^stimated  cost  $300,000.  Hunting  Davis 
Co.,   Century  Bldg.,   Archts. 

Pa.,  Pittsburgh — The  Van  Kleek  Motor 
Co.,  420  North  Craig  St.,  awarded  the  con- 

tract for  the  construction  of  a  3  story,  91 
X  115  ft.  automobile  sales  and  service  sta- 

tion on  Baum  Blvd.  and  Commerce  Way. 
Estimated  cost   $150,000.     Noted  Dec.  21. 

Pa.,  Wilkes-Barrc — The   Sheldon   Axle   & 
Spring  Co..    221   Conyngham  Ave.,  plans  to 

•rebuild    portion    of    its    No.    1    spring    mill, 
which    was    destroyed    by    fire.      Estimated cost  $35,000. 
Tex.  Graham — The  Le  Sage  Motor  Co., 

c/o  M.  K.  Graham,  plans  to  build  a  2 

IK^JY-^  ''^  ̂   ̂*'*'  ̂ t-  earage.  Estimated  cost $45,000.     Architect  not  announced. 
Wis.,  Chlltern — Hingess  &  Bessler,  Kiel, 

are  having  plans  prepared  for  the  construc- 
tion of  a  1  story,  60  x  150  ft.  garage,  here. Estimated  cost  $40,000,  W.  F.  Neumann 

114  Grand  Ave.,  Milwaukee,  Archt.  Noted Nov.  2. 
Wis..  Racine — The  Horlick  Malted  Milk Co.,  Northwestern  Ave,,  is  receiving  bids for  the  construction  of  a  1  storv.  70  x  120 

ft.  garage.  Estimated  cost  $40,000.  Pri- vate plans. 

Wis.,  Sheboygm  —  The  F.  Hensel  Co., 
North  7th  and  Center  Sts.,  plans  to  build 
a  2  story,  60  x  100  ft.  garage,  repair  and 
tire  shop.  Estimated  cost  $50,000.  Archi- tect not  selected. 

Wis.,  Sheboygan  Falls — The  Falls  Mo- 
tor Co.  awarded  the  contract  for  the  con- 

struction of  a  1  story,  50  x  75  ft.  factory 
for  the  manufacture  of  motors.  Noted Dec.  21. 
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CaJif.,  FuUcrton — The  Placienda  Orange 
Growers  Association  plans  to  build  a  re- 

frigerating and  pre-cooling  plant.  Esti- 
mated   cost    $150,000. 

Calif.,  IsIeton^J.  P.  Butts,  2  Pine  St., 
San  Francisco,  awarded  the  contract  for 
the  construction  of  a  canning  plant,  here. Noted  Dec,   7. 

Calif.,  Oakland — The  Garrett  Lumber  Co., 
6801  East  14th  St.,  will  build  a  2  story 
planing  mill  on  69th  Ave.  Estimated  cost 

$6,500. Calif.,  San  Rafael— The  National  Ice  Co.. 
Postal  Telegraph  Bldg.,  i.s  having  plans 
prepared  for  the  construction  of  a  2  .story 
addition  to  its  ice  plant  on  4th  St.  Esti- 

mated cost   $100,000.     Private  plans. 
Idaho,  Lcwiuton — The  Clearwater  Tim- 

ber Co.,  Old  Natl.  Bank,  Bldg.,  Spokane, 
\vash„  is  having  plans  prepared  for  the 
construction  of  a  sawmill,  here.  Estimated 
cost  $2,000,000.  Wilkinson  Bros.,  Minne- 

apolis,  Minn.,   iJngrs. 
III.,  Chicago — Garibaldi  &  Cuneo.  1  West 

South  Water  St.  (fruit),  are  having  plans 
prepared  for  remodeling  4  story,  100  x  125 
ft.  factory  at  212  West  Illinois  St.  Esti- 

mated cost  $50,000.  R.  G.  Schmidt  &  Co.. 
154  West  Randolph  St.,  Archts. 

Ind.,  Brazil  —  The  Stout  Furniture  Co. 
plans  to  build  a  3  story  addition  to  its 
furniture  factory.  Estimated  cost  $50,000. Architect   not  selected. 

Ind.,  Clinton — The  Dering  Coal  Co.,  332 
SoutH  Michigan  Ave.,  Chicago,  is  having 
plans  prepared  for  the  construction  of  a 
1  story,  50  x  125  ,ft  coal  washer,  here. Estimated  cost  $50,000.  Allen  &  Garcia 
Co.,  21  East  Van  Buren  St.,  Chicago,  Archts. 

Ind..  Fort  Wayne— The  Fort  Wayne  Box 
Co.,  Superior  St.,  is  having  plans  prepared 
for  the  construction  of  a  4  story  50  x  120 
ft.  box  factory.  Estimated  cost  $100,000. 
C.  R.  Weatherhogg,  Citizens  Trust  Bldg., 
Archt.    Noted  Dec.   28. 

Ind.,  Lawrencebnrg  —  The  Johnson  & 
Klare  Furniture  Co.  awarded  the  contract 
for  the  construction  of  a  3  story.  SO  x  200 
ft.  addition  to  its  furniture  factory.  Esti- 

mated cost   $58,000.    Noted  Jan.  4. 
La.,  Monroe — The  Atlas  Oil  Co.  plans  to 

build  a  gasoline  manufacturing  plant.  Esti- 
mated cost  $100,000.  Architect  not  an- nounced. 

„  I-a.,  New  Orleans  —  The  New  Orleans Cigar  Box  Co..  1636  St.  Roch  St..  plans  to 
build  a  1  story,  40  x  60  x  90  x  180  ft.  plant for  the  manufacture  of  wooden  containers 
of  every  kind.    O.  Moser,  Vice-Pres. 

Mass.,  East  Walpolc — Bird  &  Son,  manu- 
facturers of  paper,  are  having  plans  pre- 

pared for  the  construction  of  a  large  addi- 
tion to  their  plant.  Monks  &  Johnson,  99 Channing  St.,  Boston,  Archts. 

Minn..  Minneapolis — The  Bd.  Educ,  305 
iJity  Hall,  is  having  plans  prepared  for the  construction,  of  a  3  story  Junior  High 
School  m  Franklin  district,  near  15th  Ave. 
N.  and  4th  St,  including  vocational  depart- ment. Estimated  cost  $475,000.  G  F. 
Womrath,  Business  Supt.     Private  plans. 

Minn..  Minneapolis — The  Buzza  Co.,  16 
South  8th  St.,  publishers,  having  plans  pre- 

pared for  the  construction  of  a  3  story 
addition  to  its  office  and  factory  building 
on  Lake  St,  and  Colfax  Ave.  Estimated 
cost  $150,000.  G.  Buzza,  Pres.  Magney  & 
Tusler,  126  South  9th  St.,  Archts. 
Minn  St.  Paul— The  St.  Paul  Gas  Light 

t-C  6tn  and  Cedar  Sts..  is  having  plans 
prepared  for  the  construction  of  a  1 00  x 
225  ft.  generating  plant  and  a  60  x  150  ft. 
coal  pulverizing  shed  on  an  island  in  Mis- 

sissippi River  near  Omahfe  Rd.  Bridge. 
Toltz.  King  &  Day,  1410  Pioneer  Bldg., Engrs. 

N.  Y.,  Syra<-nse — The  Onondaga  Hide  & 
Leather  Co„  East  Water  St.,  plans  to  re- 

build the  portion  of  its  factory,  which  was 
destroyed  by  fire.  Estimated  cost  $45,000. Architect  not  announced. 

Wis.,  Milwaukee — J.  Wilging  &  Co.,  1612 
Teutonia  Ave.,  building  contractors,  are  re- ceiving bids  and  will  open  same  about  Jan. 
15  for  the  construction  of  a  3  story,  60  x 

Hx«^*„-  ̂ ''°"  °"  30th  St.  Estimated  cost $30,000.     Private  plans.     Noted  Nov.  16 
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Using  Cast-iron  Bars  in  Automatics 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

Casting  and  cleaning  the  bars — Pointing  and 

"skinning"  to  size — Special  steadyrest — How 
the  bars  are  used  in  the  automatic  machines 

THE  USE  OF  FULL  automatic  screw  machines 
 for 

turning  cast  iron  has  for  the  most  part,  been 
limited  to  special  work  where  the  castings  were 

sufficiently  accurate  to  be  handled  by  a  magazine  feed. 
Semi-automatics  are  of  course  widely  used  in  what  may 

be  called  chucking  work  but  the  use  of  the  full  auto- 
matic on  cast-iron  bars  may  be  classed  as  an  innovation. 

FIG.   1— THE   MOLD  WITH   FOUR  PATTER.XS   IN   PLACE 

A  number  of  years  ago  some  of  the  engineers  at  the 

Elizabethport  factory  of  the  Singer  Manufacturing 

Company  began  experimenting  with  the  use  of  cast-iron 
bars  in  full  automatic  machines  with  fair  success. 

These  bars  were  about  i  in.  in  diameter  and  28  in.  long 

and  were  machined  on  a  Hartford  automatic.  While  the 

experiment  acomplished  all  that  was  expected  of  it  at 

that  time,  it  did  not  seem  to  grow  and  the  matter  re- 
mained dormant  until  a  few  years  ago.  The  present  de- 

velopment can  hardly  be  considered  as  directly  related 

to  the  former  although  it,  of  course,  grew  out  of  the 
first  experience. 

The  first  problem  presented  was  to  secure  cast-iron 
bars  of  sufficient  length  so  as  not  to  require  too  frequent 

attention  on  the  part  of  the  operator.  Plain  round  bars 

were   naturally   the   first  consideration   and  eight   foot 

lengths  were  decided  upon  as  being  sufficient  for  the 
purpose.  Following  the  use  of  plain  bars,  however,  came 
the  idea  of  casting  the  bars  as  nearly  to  the  shape  of 
the  finished  pieces  as  practicable  and  in  this  way,  obtain 
a  decided  advantage  over  the  use  of  plain  bar  stock. 

In  order  to  cast  these  bars  economically  a  special 
molding  machine  of  the  squeezer  type  was  designed  and 
built  at  the  Singer  plant.  This  machine  is  shown  in 
Fig.  1  with  four  metal  patterns  in  place,  all  being  of  the 
formed  type  just  referred  to.  The  gates  are  of  small 
section  and  the  mould  is  poured  at  several  places  so  as 
to  insure  a  fairly  uniform  flow  of  the  molten  iron. 

After  the  castings  are  shaken  out  of  the  mold  and 

snagged  in  the  usual  mannei-,  they  go  to  the  rumbler 

FIG.   2— RUMBLING  THE  BARS   TO  REMOVE  SCALE 

shown  in  Fig.  2.  The  rumbler  is  filled  fairly  full  in 
order  to  prevent  breakage  of  the  bars  by  dropping  any 
considerable  distance,  but  space  enough  is  left  so  that 
they  can  move  freely  and  so  that  the  stars  and  other 
rumbling  material  which  is  put  in  can  have  the  desired 
action. 
When  the  rough  scale  has  been  removed  the  bars  go 

to  the  rough  turning  department  to  be  prepared  for  use 
in  the  automatics.  The  first  operation  is  called  pointing 
by  which  one  end  of  the  bar  is  turned  to  a  diameter 
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PIG.  3— POINTING  OR  ROUGH-TURNING  THE  ENDS.     FIG.    4— FEEDING  THE  BARS  TO  THE  TURNING  MACHINE 

which  will  permit  it  to  pass  through  a  standard  bushing 
and  be  gripped  by  the  jaws  which  pull  it  through  the 
cutter  head.  The  pointing  or  end  turning  machine  is 
shown  in  Fig.  3.  The  bar  to  the  turned  is  gripped  in 
the  substantial  three-jaw  chuck  A,  with  the  end  project- 

of  a  cam  feed  which  trips  automatically  after  the  de- 
sired travel.  The  feed  trip  and  the  return  are  controlled 

at  C.  After  pointing,  the  bars  are  ready  for  the  turn- 
ing or  "skinning"  machine,  being  fed  into  it  as  shown  in 

Fig.  4.    A  pointed  or  turned  down  end  is  shown  at  A, 

PIG.  5— HOW  THE  BARS  ARE  TURNED.  PIG.  6— TURNING  A  PLAIN  BAR 

ing  sufficiently  to  allow  the  cutter  head  to  turn  a  dis- 
tance of  approximately  six  inches  on  the  end  of  the  bar. 

The  cutter  head  B,  is  in  reality  a  revolving  hollow  mill 
mounted  on  a  spindle  and  is  fed  over  the  work  by  means 

FIG.  7— DETAILS  OF  CUTTER  HEAD  AND    STEADY   UEST 

ready  to  be  gripped  by  the  jaws  which  feed  it.  Fig.  5 
shows  a  bar  about  half  turned.  The  prepared  end  is 
held  at  A,  the  head  B  being  fed  by  the  rod  C  and  suitable 
gearing  meshing  in  a  rack  with  teeth  cut  vertically,  at 
D.  The  bushing  which  acts  as  a  gage  and  which  also 
supports  the  work  close  to  the  revolving  tool  head,  is 
shown  at  E.    The  tool  head  is  inside  the  guard  F. 

In  order  to  support  the  bar  against  deflection,  the 
.special  steadyrest  G  was  designed.  It  not  only  has  a 
quick  acting  clamp  for  fastening  the  upper  half  to  the 
lower,  but  is  mounted  on  a  base  which  can  be  readily 
moved  back  out  of  the  way  when  the  head  B  is  moved 

foi'ward  to  grip  a  new  bar.  This  base  is  notched  at  the 
front  end  to  receive  the  link  H  and  has  a  pocket  into 
which  the  pin  in  the  upper  end  of  the  link  fits  as  the 
link  is  pulled  down  by  the  handle  /.  The  steadyrest  is 
also  counterweighted  as  can  be  seen  in  Fig.  7  so  that, 

as  soon  as  the  upper  half  is  opened  and  the  link  H  re- 
leased, the  whole  steadyrest  slides  back  out  of  the  way 

until  needed  for  the  next  bar. 
A  very  similar  illustration  is  shown  in  Fig.  6  except 

that  the  machine  is  turning  a  plain  round  bar.  The 
bars  run  up  to  a  diameter  of  two  inches  or  a  little  over. 

Details  of  the  tool  head  are  shown  in  Fig.  7.    There 
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FIG.    8— TURNING  CAST   IRON    PARTS 
ON  A  HARTFORD  AUTOMATIC 

are  three  cutting  tools  and  three  supporting  jaws 
which  aid  in  keeping  the  work  round  and  very  close  to 
size.  Although  this  operation  is  one  of  rough  turning, 
designed  solely  to  make  the  bars  uniform  for  use  in 
automatic  machines,  the  tolerance  is  only  0.005  in.  This 
view  also  shows  the  details  of  the  steady  rest  in  which 
the  usual  practice  is  reversed  by  having  one  jaw  at  the 
bottom  and  two  in  the  movable  portion.  The  reasons  for 
this  is  to  completely  clear  the  bar  when  the  rest  is  to  be 
moved  back  out  of  the  way.  The  clamp  for  locking  the 
steady  rest  over  the  work  is  shown  at  A. 

This  department  completes  the  preparation  of  the  bars 
for  the  automatic  machine  and,  although  it  might  seem 
as  though  it  does  considerable  work  on  the  castings,  the 
machines  are  so  simple  in  construction  and  operation 
and  require  so  little  attention,  that  the  cost  of  preparing 
the  bars  is  extremely  small.  No  particular  attempt  is 
made  to  have  the  bar  straight  as  this  is  no  more  neces- 

sary in  the  case  of  cast  iron  than  with  drawn-steel  stock. 

With  the  plain  round  bars  the  feed  in  the  automatic 
works  in  exactly  the  same  manner  as  with  steel-bar 
stock.  With  the  formed  bars  having  the  collars  cast  on 
them,  the  feeding  mechanism  has  been  changed  so  that 
instead  of  gripping  the  surface  of  the  bar,  the  fingers 
drop  behind  the  collars  and  push  against  them  during 

FIG.  10— TURNING  TAKE-UP  CAilS  ON  A  GRIDLEY 

the  feeding  action.  In  this  way,  there  is  no  accumulated 
error  due  to  contraction  or  other  distortion  in  the  cast- 

ings and  only  a  minimum  allowance  of  metal  is  neces- 
sary on  the  collars. 

The  remaining  illustrations  show  different  operations 
on  automatic  screw  machines  using  cast-iron  bars.  Fig. 
8  shows  a  Hartford  machine  making  small  bushings 
from  the  straight  bar.  Fig.  9  is  a  similar  machine 
using  one  of  the  flanged  bars  which  greatly  reduces  the 
amount  of  metal  to  be  removed.  In  tooling  for  this 
work  care  is  taken  to  start  the  tools  on  clean  metal 

PIG. 11— PRODUCING  COMPLETE  UK. 
ON  A  CLEVELAND 

A.NOTHER    JOB   ON    A    HARTFORD 

wherever  possible  and  so  avoid  the  destructive  effect  of 
scale  on  the  cutting  edges.  This  is  done  so  effectively 
that  no  trouble  is  experienced  from  this  source.  Fig.  10 
shows  a  Gridley  automatic  operating  on  a  plain  bar. 

The  bar  and  the  work  are  shown  quite  plainly.  ■  A  Cleve- 
land automatic  is  shown  in  Fig.  11,  making  complete 

gear  blanks  which  can  be  seen  on  the  tool  -slide. 
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Another  Machinist  Has  Reminiscences 
By  S.  R.  Hunter 

The  experience  in  threading  large  screws  in  a  lathe, 
as  described  by  Steven  McEvoy  on  page  333,  Vol.  57 
of  the  American  Machinist  reminds  me  of  a  somewhat 
similar  experience  in  chasing  lead  screws  in  a  lathe. 

There  was  a  total  of  about  three  hundred  of  these 
screws  on  the  order,  so  we  were  not  handicapped  as 
Mr.  McEvoy  was  in  not  having  enough  to  justify  proper 
tooling.  We  were,  however,  limited  for  time  and,  aside 
from  accuracy  which  was  of  the  first  consideration,  the 
lead  screws  had  to  be  produced  in  time  to  meet  the 
requirements  of  the  assembling  department.  The 
threads  all  had  to  be  cut  on  one  lathe,  a  new  18  in. 
Lodge  &  Shipley  equipped  with  pan  and  pump  for  cut- 

ting compound,  as  the  other  lathes  in  the  shop  were 
all  too  old  and  inaccurate  to  turn  out  a  job  that  would 
be  considered  satisfactory. 

The  stock  used  was  IJ  in.  Cumberland  shafting, 
ground  to  within  0.0005  in.  of  size  and  the  required 
thread  was  Acme  standard  4  threads  to  the  inch. 

The  blanks,  about  six  feet  in  length,  were  all  centered 
and  the  head  stock  end  turned  in  another  lathe;  the 
object  in  turning  one  end  only  being  to  enable  the 
operator  to  have  some  place  for  his  tool  to  run  out 

SPECIAL  SET-UP  FOR  CUTTING  ACME  THREAD 
LEAD  SCREWS 

at  the  end  of  the  cut.  The  stock  was  reduced  at  this 
point  for  a  distance  of  four  inches  to  a  diameter  just 
below  that  of  the  root  of  the  thread.  The  other  end 
of  the  finished  screw  was  to  be  turned  down  for  a 
bearing,  but  this  was  left  until  after  the  threads  were 
cut  so  that  in  the  event  of  the  thread  being  mutilated 
at  the  start  there  would  still  be  a  chance  to  save  the 
screw  when  the  end  was  turned  down. 

Various  schemes  for  reducing  the  machining  time 
were  suggested  and  discarded;  because  of  fear  that 
the  finished  product  would  not  pass  the  inspector.  It 
was  finally  decided  to  make  the  follow  rest  shown  in 
the  illustration.  This  rest  was  accurately  machined  to 
fit  the  bridge  of  the  lathe  carriage,  at  the  same  time 
leaving  plenty  of  room  for  the  cross  slide  to  pass  freely 
underneath.  The  rest  was  provided  with  two  arms 
which  extended  upward  and  back  of  the  center  line 
of  the  lathe  spindle  so  as  not  to  interfere  with  the 
movement  of  the  compound  rest,  the  arms  each  sup- 

porting a  rest  for  the  shaft  to  be  threaded. 
After  bolting  the  follow  rest  firmly  in  place,  the  arms 

were  drilled  by  using  a  drill  in  the  lathe  spindle  and 
were  then  bored  accurately  to  size  by  means  of  a  boring 
bar  on  centers.  The  holes  were  bushed  with  bronze 

collar-bushings,  the  collar  being  toward  the  headstock. 
The  bushings  were  made  a  light  press  fit  for  the  holes 
in    the    arms    so    they    could    be    removed    easily    and 

replaced  after  they  had  become  too  badly  worn  for 
further  use.  A  set  screw  was  used  which  prevented 
the  bushings  from  turning.  (The  first  bushings  were 
made  of  hardened  tool  steel,  but  were  found  to  be 
unsatisfactory  on  account  of  their  tendency  to  crack 
and  to  mutilate  the  top  of  the  thread.) 
A  special  compound  swivel  slide  was  designed.  It 

was  graduated  in  degrees  and  provided  with  two  inde- 
pendent slide  rests  setting  parallel  and  with  independent 

feed  screws,  each  having  a  micrometer  collar.  Two 
tool  posts  were  used.  The  forward  one  (the  one  nearest 
the  headstock)  was  provided  with  a  simple  parting  tool 
the  width  of  which  was  just  under  the  width  of  the 
flat  at  the  bottom  of  the  thread.  The  other  tool  was 
ground  to  the  correct  shape  of  an  Acme  thread. 

How  THE  Tools  Were  Set 

The  compound  swivel  was  now  swung  over  to  an 
angle  of  14 J  deg.  and  the  two  tools  set  just  as  nearly 
four  inches  center  to  center  as  possible.  It  was  found 
best  to  set  the  forward  tool  first  and  take  a  light  cut, 
the  other  tool  being  afterwards  set  to  the  light  thread 
outlined.  A  special  long  dead  center  was,  of  course, 
required  to  enable  the  follow  rest  to  be  run  back  far 
enough  to  start  the  cut  at  the  end  of  the  blank.  After 
the  tools  were  once  set,  the  cross  side  was  locked  in 
place  and  the  cross  slide  stop  set  up  against  it.  This 
made  it  much  easier  to  reset  the  tools  after  grinding. 
The  leading  tool  was  set  by  the  micrometer  on  the  cross 
slide  feed  screw  to  cut  0.020  in.  deeper  than  the  forming 
tool,  leaving  sufficient  stock  at  the  sides  to  enable  the 
latter  to  clean  up,  at  the  same  time  allowing  clearance 
at  the  bottom  of  the  thread.  A  bracket  was  provided 
to  support  a  distributor  for  the  cutting  compound  used, 
so  that  both  of  the  tools  could  be  flooded,  but  in  spite 
of  this  precaution  the  tail  center  had  to  be  backed  up 
two  or  three  times  during  the  roughing  operation  on 
account  of  the  expansion  due  to  heat. 

In  operation  the  two  tools  were  adjusted  by  hand 
for  each  succeeding  cut,  both  tools  being  fed  in  at  an 
angle  of  14*  degrees,  the  parting  tool  cutting  at  the 
bottom  and  left  hand  side  of  the  thread  while  the  form- 

ing tool  which  followed  cut  only  on  the  two  sides.  The 
0.020  in.  advance  setting  of  the  leading  tool  enable  the 

forming  tool  to  take  a  heavy  enough  cut  without  touch- 
ing the  bottom  of  the  cut  left  by  the  parting  tool.  It 

was  found  preferable  to  take  a  comparatively  heavy  cut 
at  medium  speed  rather  than  to  take  a  light  cut  at 
high  speed  and,  as  the  follow  rest  prevented  the  bar 

from  springing,  there  was  no  danger  of  the  work  chat- 
tering or  of  the  tools  hogging  in.  The  screws  were 

finished  in  a  second  operation,  using  the  same  fixtures 
and  a  single  tool  made  to  conform  to  a  i  in.  pitch 
Acme  thread. 

The  only  weakness  in  this  method  was  found  to  be 
that  the  bronze  bushings  required  replacing  at  frequent 
intervals,  due  to  the  burr  thrown  up  by  the  cutting 
tools  tapping  a  thread  in  the  bushings.  As  long  as 
the  tools  were  left  in  one  position  the  tapped  thread 
was  always  in  the  same  place,  but  when  the  tools  were 
removed  it  was  next  to  impossible  to  set  them  exactly 
as  they  were  and  the  wear  of  the  bushings  was  rapid. 
The  total  time  consumed  in  chasing  the  threads  of  the 
lead  screws  was  reduced  to  less  than  one-third  of  the 
time  required  by  the  old  method  where  a  single  tool 
and  back  rest  were,  used.  The  lead  screws  were,  in 
addition,  more  accurate  both  as  to  pitch  as  well  as  to 
depth  and  form  of  thread. 
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Exporting  Small  Tools  and  Machinery 
By  H.  D.  PARKER 

Assistant  Foreign  Sales  Manager,  Greenfield  Tap  and  Die  Corporation 

Changes  in  foreign  markets  after  the  war — Distributive 
systems — Qualities  essential  in  a  salesman — Sound  credit 
and  payment  schemes — Advertising  in  foreign  countries 

IN  THE  PRESENT  day  complexity  of  wants  which 
must  be  supplied  with  products  not  native  to  any 
given  country,  it  is  fundamental  that  importing  must 

be  carried  on  to  a  certain  extent.  In  the  United  States, 
the  coffee  habit,  the  craving  for  sweets,  the  use  of  cocoa, 
rubber  and  the  thousand  and  one  products  which  either 
cannot  be  grown  within  our  borders  or  are  not  produced 
in  sufficient  quantities  to 
balance  the  demand,  in- 

duce imports,  the  yearly 
values  of  which  run  into 
large  amounts. 

To  balance  this  bill  for 
imported  goods,  payment 
can  be  made  only  through 
the  medium  of  other  goods 
in  exchange,  the  movement 

of  gold,  or  in  sei'vices.  Of 
these  three,  the  first  is 
the  simplest,  and  at  the 
same  time  the  most  prof- 

itable to  our  nationals. 
Added  employment  and 
internal  advantages  are 
derived  through  the  re- 

duction in  unit  cost  se- 
cured   by    increasing    the 

THE  EXPORTABLE  surplus  in  the  small 
tool  industry  stabilizes  production, 

neutralizes  the  effect  of  slack  domestic 
demand  and  keeps  in  equilibrium  the  various 
factors  connected  with  purchasing  and  mer- 
chandising. 

Knowledge  of  the  language  is  pot  necessary 
for  a  salesman,  but  he  must  know  the  line  he 
is  selling  and  the  policies  of  the  home  office. 
He  must  have  the  education,  breeding  and 
bearing  to  represent  his  firm  courteously, 
firmly  and  with  dignity.  He  must  possess  the 
experience  which  teaches  that  to  each  nation 
its  own  customs  are  best  and  must  realize 

that  what  is  called  "flag  waving"  is  not  his 
mission. 

number  of  units  produced 

by  quantity  methods.  This  exporting  of  our  sur- 
plus is  an  easy  way  to  pay  for  our  imports  where 

the  surplus  is  a  natural  one.  It  i^  also  a  profit- 
able thing  where  the  surplus  is  artificial  because  it  in- 

creases the  units  of  mass  production.  Thus  the  impor- 
tance of  export  to  each  individual  of  our  population  can 

be  realized.  The  domestic  demand  for  an  article  is, 
let  us  say,  for  100,000  units  yearly  and  each  unit  costs 
$1  to  make  and  market.  An  added  foreign  demand  of 
50,000  units  yearly  will  reduce  the  cost  per  unit  on  the 
150,000  units  manufactured  to  a  marketing  price  of 
85c.  and  will  not  only  maintain  the  previous  wage  scale 
but  will  offer  added  employment.  The  remote  consumer, 
far  from  the  activities  of  a  manufacturing  center  or 
port  may  not  realize  that  the  article  over  the  price  of 
which  he  grumbles  would  be  still  more  expensive  were  it 
not  for  the  exportable  surplus  produced. 

The  importance  of  foreign  trade  is  only  just  being 
actually  appreciated  by  the  majority  of  people  in  the 
United  States.  Its  vital  influence  in  business  has,  of 
cour.se,  long  been  recognized.  This  influence  is 
especially  strong  in  connection  with  products  which 
lend  themselves  naturally  to  large  scale  production,  as 

wheat,  textiles  and  small  tools.  It  is  the  movement  of 
such  goods  viewed  from  the  angle  of  either  value  or 
tonnage  that  gives  our  index  of  export  prosperity.  In 
the  case  of  the  small  tool  industry  the  United  States  is 
able  to  compete  successfully  with  the  world  because  of 
the  expert  work  of  its  mechanics,  the  excellence  of  its 
materials,  and  its  highly  developed  production  methods. 

The  exportable  surplus  in 
the  small  tool  industry 

stabilizes  production,  neu- 
tralizes the  effect  of  slack 

domestic  demand,  and 

keeps  in  equilibrium  the 
various  factors  connected 

with  purchasing  and  mer- chandising. 

A  product  consisting  of 
both  small  tools,  pipe  tools, 

gages  and  four  distinct 
machinery  lines,  naturally 
is  exported  in  different 
ways  to  different  countries, 
and  clearly  the  demand 
will  vary  from  nation  to 
nation.  Before  the  war 

Europe  was  the  great  con- 
sumer abroad  of  American 

small  tools  and  fine  ma- 
chinery. These  products  were  distributed  among  the 

various  European  countries  in  proportion  to  their  me- 
chanical development.  During  the  war  certain  countries 

were  cut  off  and  ceased  to  be  of  interest  as  customers. 
These  countries,  broadly  speaking  for  the  fine  metal 
trades,  have  not  since  come  back  as  purchasers,  and  will 
not  come  back  for  an  indefinite  time.  The  balance  of 
Europe  buys  haltingly  and  in  small  quantities. 

On  the  other  hand,  during  the  war  the  pressure  of 
necessity  developed  industrially  many  countries  which 
were  but  secondary  consumers  of  hardware  and  tools 
before  1914.  Australia,  Japan  and  to  a  less  degree 
India,  the  Dutch  East  Indies  and  China  increased  their 
demands  upon  us  for  our  products  until  volumes  were 
reached  far  in  execess  of  pre-war  figures.  Many  of 
these  countries  will  never  return  to  their  previous  de- 

pendence on  imports  because  their  own  industries  are 
now  established.  Australia  has  produced  and  exported 
automobiles  selling  sucecssfully  in  London.  China  has 
smelted  and  rolled  plate  iron  which  has  been  sold  on  our 
own  Pacific  coast.  Japan  has  built  ships  for  our  own 
shipping  board  in  Japanese  yards.  This  production  in 
turn  will  eventually  lead  to  a  certain  competition  among 
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native  producers  of  tools  and  machines  now  imported 
from  American  producers.  For  the  present,  however, 
even  where  the  tremendous  tariff  protection  is  in  force 

in  Australia,  American  quality  is  so  much  superior  to 
the  domestic  article  that  it  maintains  the  volume  of 
demand. 

In  dealing  with  the  small  tool  and  machinery  export- 
ing problem  from  the  angle  of  a  world  wide  distribu- 

tion, it  is  appreciated  that  various  methods  will  be  most 
successful  in  different  places.  Also  there  will  be  two 
or  three  different  distributive  systems  in  operation  at 
the  same  time  in  the  same  country.  The  export  com- 

mission house  will  take  care  of  the  distribution  in  any 
country,  but  with  the  possible  exception  of  two  or  three 
very  strong  houses,  the  exporter  will  find  that  other 
methods  will  be  equally  profitable  in  the  majority  of 
countries,  and  more  profitable  in  several  countries. 

Speaking  generally,  the  small  tool  trade  exports 
through  the  commission  house  to  South  America,  the 
Far  East,  South  Africa,  Australia  and  Europe  in  the 
order  named  as  to  intensive  effort.  It  deals  with  Europe 
and  the  Dutch  East  Indies  respectively  through  the  for- 

eign export  commission  house  whose  main  offices  are 
in  Amsterdam,  Brussels,  Paris,  Hamburg  and  London. 
The  last  named  house  reaches  all  of  the  British  Empire, 
to  a  small  extent.  Very  few  small  tool  exporters  make 
use  of  New  York  export  agents  to  any  extent  as  these 
agents  are  able  to  function  much  more  satisfactorily  in 
connection  with  non-technical  lines  as  a  rule.  There  are, 
however,  two  or  three  such  agencies  which  practically 
dominate  the  Oriental  and  Far  Eastern  trade  in  hard- 
ware. 

Methods  Used  by  the  Larger  Exporters 

The  larger  exporters  of  the  metal  tool  trade  have 
their  own  agents  and  branches  established  in  the  stra- 

tegic centers,  where  large  stocks  are  carried  for  quick 
service,  and  their  own  salesmen  cover  the  country  in- 

tensively. Branches  in  London,  Havana,  Mexico  City, 
Buenos  Aires  and  Canada,  with  resident  agents  with 
stocks  in  each  capital  and  industrial  center  of  Europe, 
Port  of  Spain,  Georgetown,  Rio,  Santiago,  Lima,  Guaya- 

quil, Call,  Bogota,  Barranquilla,  Caracas,  and  Alaska 
are  maintained  by  one  of  the  largest  tool  manufacturers 
in  the  world,  together  with  resident  agents  (selling) 
without  stocks  but  with  large  wholesale  dealers  carrying 
stocks  in  the  same  cities  in  Cairo,  Cape  Town,  Johan- 

nesburg, Karachi,  Delhi,  Colombo,  Madras,  Lahore,  Cal- 
cutta, Rangoon,  Singapore,  Batavia,  Bangkok,  Manila, 

Hongkong,  Shanghai,  Kobe,  Tokyo,  Honolulu  and  with 
resident  salesmen  in  Australia.  In  the  last  country  an 
example  of  the  result  of  definite  sales  work  may  be  cited. 
The  products  of  this  company  are  on  sale  in  every  hard- 

ware, ironmongery  and  general  store  throughout  Au- 
stralia, New  Zealand  and  Tasmania.  These  branches, 

resident  agents,  selling  agencies  and  resident  salesmen 
cover  their  territories  intensively,  distribute  catalogs, 
take  care  of  complaints  and  quote  prices.  They  secure 
orders  which  are  handled  according  to  the  class  to 
which  they  belong.  Branches  and  agencies  with  stock 
naturally  fill  from  their  own  stocks  which  they  replenish 
as  necessary  from  the  home  factories.  Selling  agents 
secure  orders  from  large  estates  and  wholesalers,  which 
orders  (indents)  are  sent  to  the  home  office  for  ship- 

ment. This  scheme  is  also  used  by  the  resident  sales- 
men. It  is  left  for  the  importer  to  travel  the  retail 

trade  of  his  country,  but  the  demand  is  stimulated  and 
enlarged  by  advertising  copy  from  the  home  office. 

All  letters  sent  by  the  home  office  into  any  territory 
are  made  in  duplicate,  the  copy  going  to  the  agent  for 

the  territoi-y.  Direct  orders  are  filled  but  direct  requests 
are  referred  back  to  the  local  representative.  All  con- 

tracts reserve  the  right  to  deal  direct  in  any  territory 

for  the  home  office,  but  on  such  direct  sales  the  agent's 
commission  is  payable  exactly  the  same  as  on  business 
sent  through  the  agent.  This  scheme  prevents  price 
juggling  and  also  takes  care  of  those  importers  who 
insist  on  direct  contact  with  the  home  organization. 
Knowledge  of  the  language,  while  of  course  valuable, 
is  by  no  means  the  most  necessary  requirement  for  the 
foreign  salesman.  In  fact,  it  is  not  necessary.  But 
the  salesman  must  know  the  line  he  is  selling  and  the 
policies  of  the  home  office.  He  must  have  education, 
breeding,  and  bearing  to  represent  his  firm  courteously, 
firmly  and  with  dignity.  He  must  have  the  experience 
which  teaches  that  to  each  nation  its  own  customs  are 

best,  must  realize  that  what  is  called  "flag  waving"  is 
not  his  mission,  and  must  be  of  that  type  which  will 
build  good  will  for  the  home  ofl[ice  wherever  he  goes. 

Advertising  and  missionary  work  stimulate  sales.  A 
certain  amount  of  general  copy  will  naturally  be  placed 
with  American  publishers  whose  publications  are  tech- 

nical or  of  an  export  nature.  This  copy,  however,  will 
reach  only  the  executive,  the  importer,  the  engineer 
and  the  jobber,  to  a  large  extent.  When  consumer  and 
dealer  stimulus  is  needed  local  campaigns  will  be  carried 
out  in  conjunction  with  the  local  agent,  in  the  medium 
he  suggests,  and  he  usually  will  be  called  on  to  stand 
half  the  cost.  Missionary  men  will  educate  the  jobbers 
and  sales  force,  visit  the  large  consumers,  and  do  ab«ut 
the  same  work  in  the  foreign  field  that  they  do  domesti- 

cally. The  home  office  at  the  same  time  will  include 
with  every  outgoing  export  letter  literature  in  the  lan- 

guage of  the  addressee,  and  such  material  will  be  fur- 

'  nished  in  quantities  gratis  to  all  dealers  who  ask  for 
it.  Such  a  letter  should  never  be  placed  with  outgoing 
shipments  unless  express  instructions  to  do  so  are  given 
by  the  consignee  for  customs  reasons. 

Going  back  for  an  instant  to  the  agency  question,  the 

term  "exclusive  agency"  has  many  interpretations.  The 
best  for  the  small  tool  and  machine  trade  to  use,  it  would 

seem,  is  that  which  says  in  effect  "exclusive  as  to  profits 
only."  In  other  words,  it  is  better  to  retain  the  right 
to  sell  direct  in  any  territory,  but  to  pay  a  commission 
on  all  sales  entering  a  territory.  In  exporting  machin- 

ery and  tools  the  question  of  a  subagency  will  give  small 
trouble  for  in  the  nature  of  the  goods  subagencies  will 

almost  always  be  branches  of  the  agent's  own  domestic 
organization. 

Reaching  the  Ultimate  Consumer 

Having  secured  adequate  agency  and  agent  represen- 
tation in  any  country,  the  next  step  (.which  is  not  to  be 

undertaken  until  the  first  has  been  accomplished)  natu- 
rally calls  for  the  development  of  the  territory  and  the 

stocking  of  the  product  on  every  shelf  in  the  country. 
These  stocks  will  in  every  case  be  secured  through 
large  importations  from  the  home  plants.  The  agent, 
if  a  merchant,  will  import  for  resale,  also  the  larger 
jobbers  of  his  country  will  import  through  him  or 
direct,  for  the  same  end.  The  smaller  jobber  will  buy 
from  the  large  importer,  and  all  will  sell  to  the  dealer 
and  large  consumer,  who  in  turn  reaches  the  ultimate 
consumer.  This,  in  effect,  is  the  course  of  the  product 
in  every  foreign  country  as  in  our  own.  The  names 
are  often  queer,  the  functions  confused,  the  technic  dis- 
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trading,  but  under  it  all,  the  line  which  efficient  mer- 
chandising would  follow  in  the  United  States  can  be 

found,  and  it  will  lead  to  success  in  the  export  field. 

"Who  pays  for  the  goods  and  how?"  The  methods  of 
financing  small  tool  and  machine  accounts  differ  in  each 

country  and  with  each  type  of  consumer.  A  broad  tabu- 
lation would  be  about  as  follows: 

Open  account.     (Branches  and  best  agencies.) 
Documents  against  acceptances  of  draft.  (Agencies 

and  best  customer-s.) 
Documents  against  payment  of  draft.  (General  run 

of  customers,  new  accounts,  and  all  where  possession 
of  goods  is  desirable  until  payment  is  made.  This 
scheme  is  not  possible  in  Colombia  and  Venezuela.) 

Bargain  money  of  about  25  per  cent  to  come  with 
order.  (Japan  and  other  Oriental  countries  where  this 
is  the  custom.  Heavy  machine  installations  in  China 
often  carry  several  payments  made  at  specified  times 
as  work  progresses.) 

Cash  in  advance  or  irrevocable  letter  of  credit  with 
order.  (All  cases  where  there  is  a  sufficient  element 
of  risk  to  preclude  any  of  the  above.) 

The  dating  of  drafts  is  a  matter  where  cu.stom  and 

usage  have  considerable  voice.  Also  the  source  of  in- 
ternal payments  is  a  strongly  modifying  factor.  Coun- 

tries depending  on  the  goods  reaching  them  from  dis- 
tant points  as  a  rule  require  longer  time  than  nearby 

dealers.  In  any  case  through  the  advantage  of  credit 
insurance  it  is  now  possible  to  insure  the  solvency  of 
a  customer,  and  through  the  First  Foreign  Federal 
Bank  of  New  York  to  secure  without  delay  money  for 
whatever  form  of  draft  drawn  on  the  client.  Where 

indents  are  received  through  the  salesmen  or  selling 

agents,  detailed  financing  instructions  should  have  ac- 
companied the  order.  When  the  order  is  received 

through  a  commission  house,  the  manufacturer  will  bill 
it  and  the  matter  becomes  as  simple  as  a  domestic 
account. 

Unfortunately  there  has  been  some  talk  regarding 
the  difficulty  of  getting  money  in  return  for  export 
shipments.  It  may  be  definitely  stated  that  while  there 
is  admittedly  more  detail  financially  connected  with 

the  average  export  shipment  than  there  is  with  a  do- 
mestic bill,  the  securing  of  the  money  is  not  more  diffi- 

cult. Through  the  very  nature  of  the  facilities  offered, 

the  money  is  often  placed  to  the  credit  of  the  exporter's 
account  before  he  has  received  the  payment  for  domestic 
bills  of  the  same  date. 

Means  of  Securing  Sound  Credit 

By  educating  all  who  send  export  orders  to  include 

full  financing  information,  by  making  use  of  the  facil- 
ities for  credit  data  offered  by  the  large  banks,  the 

export  organizations  such  as  the  American  Manufac- 

turers' Export  Association  and  the  Export  Managers 
Club,  the  Philadelphia  Museum,  and  the  important  ex- 

port publications,  by  insuring  the  solvency  of  the  clients, 

and  by  making  use  of  acceptance  supported  by  several 
export  drafts  as  a  means  of  securing  cash  payments 

quickly  on  other  than  open  account  customers,  the  credit 

and  payment  end  of  the  business  becomes  as  sure,  in  fact 
surer,  than  the  domestic  collections. 

Publicity  with  a  few  exceptions  is  paid  for  by  the 

exporter.  Naturally  every  letter  is  answered  in  the 
language  in  which  it  was  written,  and  when  sent  out  it 
is  of  a  proved  advantage  for  the  export  department 
to  include  material  in  the  same  language.  Catalogs  in 

English  and  Spanish  are  enough  where  the  large  and 
detailed   issues  are   considered.     Abbreviated   catalogs 

in  Portuguese  are  profitable  for  Brazil.  Circulars  cov- 
ering .special  items  or  allied  items  should  be  available 

in  English  (not  American),  Spanish,  Portugue.se,  Jap- 
anese and  Chinese.  These  circulars  are  made  up  with  an 

imprint  blank  where  the  dealer  or  his  subdealer  may 
place  his  name.  List  prices  are  better  omitted  from  the 
circulars  for  two  reasons.  In  the  first  place,  in  spite 
of  discounts,  the  shipping  charges  and  profits  to  inter- 

mediaries will  often  make  the  price  to  the  native  con- 
sumer higher  than  the  factory  list.  No  one  likes  to  pay 

more  than  he  expected  for  his  goods.  In  the  .second 
place  by  leaving  the  price  space  blank  the  agent  or 
dealer  is  able  to  fill  in  in  ink  the  price  he  wishes  to  quote 
to  the  particular  buyer  in  question,  and  where  broad- 

casted without  prices  the  interested  reader  must  apply 
to  the  dealer  thereby  establishing  contact. 

Local  space  paid  for  by  the  dealer  and  manufacturer 

on  a  50-50  basis  is  effective.  It  builds  good  will  and 
molds  sentiment  in  favor  of  large  public  service  equip- 

ment, and  brings  direct  sales  for  the  less  expensive  and 
more  widely  distributed  kinds  of  machinery  and  tools. 

Color  plays  its  part  still  in  Eastern  lands  and  prej- 
udice can  be  avoided  by  a  consultation  with  the  really 

informed  parties  when  designs  for  labels  are  being 
worked  up.  The  Department  of  Commerce  in  Washing- 

ton is  a  mine  of  information  for  the  exporter  of  metal- 
lic goods  and  repays  an  extended  stay  in  the  Capital,  as 

does  the  Pan-American  Union. 

Europe  Cannot  Compete  in  Quality  op  Goods 

Competition  from  abroad,  especially  Europe,  is  a  mat- 
ter to  be  kept  under  close  observation.  Agents  will  write 

frantic  letters  regarding  the  competition  from  Central 
Europe,  letters  that  are  apt  to  cast  gloom  over  the 
American  exporter  until  samples  of  the  competitive  ar- 

ticle arrive.  But  once  the  actual  piece  is  before  the 

agent  the  reply  giving  counter  arguments,  encourage- 
ment and  sales  help  is  ea.sy.  The  European  article  can- 

not complete  in  quality  when  it  does  in  price.  There  is 
a  market  for  dollar  watches  and  for  fifty  dollar  ones. 
The  same  is  true  of  all  lines  and  one  group  does  not 
ever  seriously  infringe  on  another. 

There  is,  however,  another  form  of  European  compe- 
tition, less  obvious  but  more  insidious.  It  is  the  indi- 

rect type.  As  often  mentioned  in  export  papers,  one  fre- 
quently meets  even  among  our  biggest  houses,  cases 

where  the  trouble  is  suddenly  uncovered.  The  trouble 

consists  of  the  granting  of  agency  or  representation 
rights  to  a  strong  foreign  house  in  a  given  territory 
where  the  lack  of  honor  among  the  natives  makes  a  na- 

tive agent  a  doubtful  proposition  and  where  no  strong 
American  house  is  located.  It  is  but  natural  that,  hav- 

ing secured  the  agency  for,  say,  an  American  line  of 
pumping  machinery,  the  agent  should  nevertheless  turn 
over  to  a  pumpmaker  in  his  own  country  the  bulk  of 
pump  business  secured.  This  method  of  selling  just 
enough  to  hold  an  agency^  and  giving  all  the  rest  of 
his  business  to  another  house  for  a  rebate  can  only  be 
discovered,  as  a  rule,  during  a  tour  by  one  of  the  home 
office  staff.  The  remedy  is  obvious,  of  course,  but  pre- 

vention is  better  and  may  be  secured  by  placing  a  mini- 
muiR  yearly  sales  figure  in  the  agency  contract  (pro- 

vided it  is  impossible  to  secure  satisfactory  American 
representation).  At  the  same  time  the  right  to  sell 
direct  at  all  times,  provided  the  commission  on  such  sales 
is  payable  to  the  agent,  should  be  reserved. 

There  is  no  better  commission  house  service  available 
to  American  exporters  than  that  given  by  American 
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commission  houses.  The  great  English  commission 

houses  are  wonderful  merchants,  but  they  are  as  a  rule 

more  successful  in  the  merchandising  of  English  goods 

than  in  merchandising  those  of  other  nationalities. 

This  fact  is  especially  true  of  machinery  and  hard- 
ware lines.  The  American  commission  house  or 

salesman  can  better  represent  the  product  of  his  own 

country  with  the  reputation  of  Yankee  inventiveness, 

quality  and  finish  behind  him,  than  can  an  English 
firm  who  every  time  it  talks  up  the  American  product 
is  talking  down  that  of  Sheffield  and  Birmingham. 
This  criticism  is  not  a  reflection  on  the  English  house; 
far  from  it.  It  is  a  simple  statement  of  the  factors  of 
reputation,  nationalism  and  human  nature. 

The  ideal  of  the  exporter  is  to  develop  a  direct  selling 
organization.  In  many  cases  this  will  never  prove 
possible  because  of  the  various  influences  affecting  the 

policy,  in  others  the  product  may  not  lend  itself  profit- 
ably to  individual  effort  specialized  entirely  upon  itself. 

But  as  a  whole  it  is  better  to  strive  for  direct  contact 
where  it  is  possible.  The  removal  of  the  opportunities 
for  friction,  delay,  mistake  and  misunderstanding  makes 
for  more  effective  control  and  selling  effort.  Greater 
profits  result  also.  But  only  in  the  case  of  very  large 
organizations  will  profits  come  so  much  from  the  direct 
economies  as  from  the  reduction  in  misunderstandings. 

The  development  of  air  tight  technic,  perfect  service, 
courtesy,  sympathy,  and  absolute  fairness  must  come 
first.  These  qualities  when  secured,  even  though  the 
business  volume  is  small,  will  raise  the  exporter  to  a 
commanding  position,  where  he  can  reach  out  in  every 
direction.  By  offering  necessary  goods  he  will  receive 
his  share  of  the  toll  collectible  from  those  who  find  it 
more  expedient  to  purchase  than  to  produce. 

World  Economic  Situation 
for  1923 

By  Secretary  of  Commerce  Herbert  Hoovek 

The  following  summary  of  the  world's  economic  situ- 
ation and  prospects  is  based  upon  the  special  investiga- 

tion of  the  Department's  representatives. 
In  the  large  view  the  world  has  made  distinct  eco- 

nomic progress  during  the  past  year  and  the  conditions 
are  very  favorable  to  continued  progress  durfng  1923. 
There  are  in  exception  three  or  four  states  in  Europe 
which  give  continued  anxiety,  but  these  exceptions 
should  not  obscure  the  profound  forces  of  progress  else- 

where over  the  whole  world.  In  the  main  even  in  these 

areas  of  uncertainty  the  difficulties  are  to  a  large  de- 
gree fiscal  and  political  rather  than  commercial  and  in- 

dustrial. 
During  the  year  the  world  generally  has  gained  in 

social  stability:  Bolshevism  has  greatly  diminished 
and  even  in  Russia  has  been  replaced  by  a  mixture  of 
socialism  and  individualism;  at  least  active  war  has 
ceased  for  the  first  time  since  1914;  famine  and  distress 

have  diminished  to  much  less  numbers  this  winter  than  ' 
at  any  time  since  the  great  war  began;  production  has 
increased  greatly  during  the  past  year;  unemployment 
is  less  in  world  totals  than  at  any  time  since  the  armis- 

tice; international  commerce  is  increasing;  the  world 
is  now  pretty  generally  purchasing  its  commodities  by 
the  normal  exchange  of  services  and  goods,  a  fact  which 
in  itself  marks  an  enormous  step  in  recovery  from  the 
strained  movements  of  credit  and  gold. 

In  our  country  unemployment  has  ceased  to  be  a  prob- 
lem and  we  are  indeed  upon  an  economic  level  of  com- 

paratively great  comfort  in  every  direction  except  for 
the  lag  of  recovery  in  some  branches  of  agriculture. 
Even  in  this  field  there  has  been  a  distinct  improvement 
in  prices  in  the  past  twelve  months  and  its  troubles 
are  mostly  due  to  overproduction  in  some  lines.  Our 
manufacturing  industries  are  engaged  well  up  to  the 
available  labor;  industrial  production  has  enormously 
icreased  over  last  year;  real  wages  and  savings  are  at 
a  high  level.  Our  transportation  and  housing  show 
great  gains  in  construction,  though  we  are  yet  behind 
in  these  equipments.  Both  our  exports  and  our  im- 

ports are  again  increasing  after  the  great  depression 
and  are  today  far  above  prewar  levels. 

Outside  of  Europe  the  whole  world  has  shaken  itself 
free  from  the  great  after-war  slump.  The  economic 
wounds  of  Asia,  Africa,  Latin  America,  and  Australia 
from  the  war  were  more  the  sympathetic  reaction  from 
slump  in  the  combatant  states  than  direct  injury.  Their 
production  and  commerce  have  recovered  to  levels  above 
prewar.  The  enforced  isolation  of  many  areas  in  Latin 
America  and  Asia  during  the  war  has  strengthened 
their  economic  fiber  by  increased  variety  of  production 
and  has  contributed  vitally  to  their  effective  recovery. 

In  Europe,  England  and  the  old  neutral  nations 
are  making  steady  progress  in  production  and  diminish- 

ing unemployment.  Their  trade  and  commerce  are  im- 
proving; their  governmental  finances  are  growing 

stronger ;  their  currencies  that  are  not  already  on  a  gold 
basis  are  steadily  approaching  par;  and  their  exchanges 
are  more  stable.  The  combatant  states  on  the  Con- 

tinent are  slower  in  recovery.  Even  these  nations,  in- 
cluding Russia,  have  shown  progress  all  along  the  line 

in  commercial,  industrial,  and  agricultural  fields  al- 
though the  harvests  suffered  in  some  spots.  Some  of 

these  nations  such  as  Italy,  Belgium,  the  Baltic  States, 
Poland,  Czechoslovakia,  and  Hungary  show  increasing 
political  and  social  stability  and  improvement  in  their 
Governmental  finances.  In  Germany  and  some  minor 
states  in  southeastern  Europe  governmental  finance  and 

political  difficulties  threaten  to  overwhelm  the  commer- 
cial and  industrial  recuperation  already  made. 

The  continued  maintenance  of  armies  on  a  greater 
than  prewar  basis  in  the  old  Allied  states  maintains 
political  uncertainty,  lowers  productivity,  and  retards 
the  balancing  of  budgets  with  consequent  cessation  of 
direct  or  indirect  inflation.  Disarmament  and  the  con- 

structive settlement  of  German  reparations  and  the 
economic  relations  of  states  in  southeastern  Europe  are 
the  outstanding  problems  of  Europe,  and  their  adjust- 

ment to  some  degree  will  affect  the  progress  of  the  rest 
of  the  world.  The  more  general  realization  during  the 
past  year  of  the  growing  menace  of  these  situations 
and  the  fundamentals  that  underlie  their  solution  is  in 
itself  some  step  toward  progress.  Their  solution  would 
mark  the  end  of  the  most  acutely  destructive  forces  in 
the  economic  life  of  the  world  still  surviving  the  war. 

Economic  forecast  cannot  amount  to  more  than  a  re- 
view of  tendencies  and  a  hazard  in  the  future.  The 

odds  are  favorable  for  1923 ;  the  world  begins  the  year 
with  greater  economic  strength  than  a  year  ago;  pro- 

duction and  trade  are  upon  a  larger  and  more  sub- 
stantial basis,  with  the  single  exception  of  the  sore 

spot  in  Central  Europe.  .  The  healing  force  of  business 
and  commerce  has  gained  substantial  ascendency  over 
destructive  political  and  social  forces.  There  is  ample 
reason  why  there  should  be  continued  progress. 
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A  Noteworthy  Experiment 
in  Standardizing  Railroad  Motive  Power 

By  FRED  H.  COLVIN  AND  K.  H.  CONDIT 
Editors,  American  Machinist 

An  outline  of  the  standardization  program  on  tlie  D.T.  & 

I,  R'.R.  —  Restoring  bright  work  to  attract  the  interest  of 

the  engine  crew — Applications  of  automobile  experience 

IN  THE  STAFF  series,  "What's  Wrong  with  the 
Railroad  Shops?"  just  finished,  a  recommendation 
was  made  that  steps  be  taken  to  standardize  motive 

power  and  rolling  stock.  In  view  of  the  present  situa- 
tion on  American  railroads  such  standardization  is  go- 

ing to  be  a  long  and  tedious  process  and  the  sooner 
it  is  started  the  better.  There  seems  to  be  no  valid 
excuse  for  the  hundreds  of  types  of  locomotives  in  use 
on  some  of  our  big  systems. 

It  is  not  our  idea  that  a  locomotive,  standard  in  every 
detail,  can  be  developed  to  meet  the  requirements  of 
all  kinds  of  railroads.  An  attempt  to  produce  such  a 
locomotive  would  be  met  with  entirely  justified  criticism 
on  the  ground  that  advancement  and  design  would  be 
killed.  On  the  other  hand  there  are  many  locomotive 

parts  that  can  be  made  in- 
terchangeable with  enor- 

mous resultant  savings  to 
the  railroads  and  to  the 

country.  That  such  a  pro- 
ceeding is  not  visionary 

but  on  the  contrary  en- 
tirely practicable,  is  proven 

by  the  standardization 
work  now  in  progress  in 
the  repair  shops  of  tho 
Detroit,  Toledo  and  Iron- 
ton  Railroad  owned  by 
Henry  Ford. 

When  the  Ford  interests 
took  over  the  road  they 
got  for  their  money  a 
right-of-way,  two  streaks 
of  rust  and  80  locomotives 
of  17  different  types,  most 
of  them  in  poor  repair. 
Standardization  was  prac- 

tically unknown  except  as 
to  gage  of  track  and  type 

of  coupler.  As  a  result  it  was  practically  impossible  to 

keep  any  kind  of  a  stock  of  repair  parts  and  when  a 
locomotive  came  into  the  shop  for  overhauling  new  parts 
had  to  be  made  with  the  usual  delay  and  expense. 

As  the  success  of  Mr.  Ford  has  been  built  upon  stan- 
dardization or  interchangeable  manufacture  it  is  not 

surprising  that  one  of  his  first  moves  was  to  apply  these 
methods  to  his  new  venture. 

The  purpose  of  one  of  the  first  edicts  to  go  out  was 

to  take  advantage  of  the  psychological  effect-on  engine 

IT  HAS  long  been  our  contention  that  one  of 
the  biggest  forward  steps  the  railroads 

could  take  would  be  the  standardization  of 
motive  power,  not  as  to  complete  locomotives 
but  as  to  the  parts  that  must  be  replaced  most 
frequently.  We  said  so  in  our  recent  series 
commenting  on  railroad  shops  in  general. 
Here  we  offer  proof  that  the  thing  can  be  done 
by  telling  how  it  is  being  done  on  the  Detroit, 
Toledo  8b  Ironton.  The  first  fitting  of  an  old 
locomotive  with  standardized  parts  such  as 
vanadium  steel  side  and  main  rods,  crankpins 
and  hub  liners,  bronze  box  liners  and  steel  and 
plate  glass  cabs  is  an  expensive  job.  But  the 
returns  will  begin  to  come  in  when  the  time 
between  overhaulings  increases,  the  time  in 
the  shop  decreases  and  the  multiplicity  of 
spare  parts  is  reduced  to  a  small  fraction  of  its 
present  size. 

men  and  firemen  of  finishing  certain  parts  which  have 

formerly  been  "black  with  black  stripes"  in  accordance 
with  the  usual  custom  in  modern  railroad  practice.  In- 

stead of  unfinished  c  r  semi-finished  fittings  which  make 
a  locomotive  about  as  cheerful  as  a  hearse  and  invite 
the  men  to  let  it  get  as  dirty  as  possible,  we  see  finished 
guides  and  rods,  nickel-plated  cylinder  heads  and  pol- 

ished and  nickel-plated  piping  and  valves  in  the  cab. 
Of  course,  it  requires  more  work  to  keep  this  nickel 
plate  looking  ship-shape  but  the  result  is  that  the  men 
take  the  interest  in  their  locomotives  that  was  character- 

istic of  the  engine  men  of  the  previous  generation  when 
engines  had  names  and  reputations  to  uphold.  Since 
the  change  was  made  there  have  been  fewer  accidents 
and  the  percentage  of  running  repairs  has  been  lower. 

A  further  evidence  of 
the  endeavor  to  secure  the 
co-operation  of  the  engine 
crew  is  seen  in  the  design 
of  the  two  standard  cabs, 
one  or  the  other  of  which 
can  be  applied  to  any  type 
of  locomotive  in  use  on  the 
road.  The  cabs  are  made 

of  i-in.  steel  plates,  and  are 
floored  with  corrugated 

aluminum  plates  -fs  in. 
thick  over  2-in.  oak  floor- 

ing. The  windows  are  all 
of  i-in.  plate  glass.  Those 
in  the  front  doors  are  of 

the  adjustable  ventilating 
type  and  the  two  large 
ones  one  each  side  of 
the  cab  are  arranged  in 
bronze  grooves  so  that  they 
can  be  opened  full  length. 

The  chairs  for  both  en- 
gineer and  fireman  are  of 

polished  cast  aluminum  upholstered  in  Morocco  leather 
and  the  comfort  of  the  crew  is  further  provided  for  by 
foot  warmers  consisting  of  aluminum  grates  over  steam 
coils.  The  cab  curtains  are  of  the  standard  vestibule  type. 
A  standard  arrangement  of  cab  piping  has  been 

worked  out  for  all  cabs,  special  attention  being  given 
to  the  accessibility  of  the  valves  for  repairs.  Injectors 
and  steam  and  water  gages  are  located  so  as  to  be  most 
convenient  for  the  enginemen.  The  steam  turret  with 

its  fittings  and  connections  is  standard  for  all  engines.' 
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Standard  running  boards  made  up  of  3-in.  steel  plate 
about  18  in.  wide  and  bound  by  i  x  2  x  2-in.  tees  have 
been  designed.  They  are  placed  on  a  level  with  the 

engineer's  floor  of  the  cab  and  are  designed  without 
oifsets  or  obstructions.  The  cylinder  and  steam  chest 
casings  are  made  of  cast  bronze  and  are  polished  and 
nickel-plated.  A  single  design  of  steel  pilot  fits  any 
class  of  locomotive. 

Two  standard  headlights  have  been  designed,  one  for 
the  smaller  locomotives  to  sit  on  top  of  the  smoke  box 
and  one  for  the  larger  locomotives  to  be  fastened  to  the 
front  of  the  smoke  box  door.  They  are  made  of  cast 
iron  and  are  fitted  with  glass  reflectors  18  in.  in  diam- 

eter which  throw  a  beam  of  light  800  to  1,000  ft.  ahead 
of  the  locomotive.  One  standard  marker  light  fits  all 
locomotives.  It  is  made  of  cast  iron  and  fitted  with  a 
revolving  center  in  which  are  located  white  and  green 
lenses  for  showing  the  class  of  trains. 

Hardened  Steel  Hub  Liners 

Two  classes  of  smoke  boxes  have  been  designed,  one 
for  the  locomotives  using  saturated  steam,  the  other 
for  those  equipped  with  superheaters.  In  design  they 
conform  to  the  Master  Mechanic  Standard  being  fitted 
with  screens  of  No.  8  gage  i  in.  mesh  steel  wire.  The 
same  cast  iron  boiler  front  end  and  front  end  door  fits 
all  locomotives. 

Driving  wheels  and  engine  truck  wheels  are  fitted 
with  vanadium  alloy  steel  hub  liners  which  are  hard- 

ened and  ground.  We  shall  have  more  to  say  about 
them  in  a  later  article.  The  driving  box  and  engine 
truck  box  liners  are  made  of  special  bronze  and  when 
used  in  connection  with  the  hardened  and  ground  steel 
hub  liners  give  very  good  service  according  to  the  shop 
superintendent. 

All  side  rods  are  of  the  channel  type  with  solid  bush- 
ings. They  are  made  of  specially  treated  alloy  steel 

forgings  and  there  have  been  no  breakages  since  they 
were  installed.  Main  rods  are  also  of  the  channel  type 
the  butt  and  stub  ends  being  of  standard  design  for  all 
classes  of  locomotives  in  order  to  make  the  parts  in- 

terchangeable. The  stub  ends  are  fitted  with  tapered 
wedge  bolts  and  blocks  adjustable  from  the  outside. 
The  butt  ends  are  of  the  open  jaw  type  adjustable  by 
means  of  wedge  bolt  and  block. 

Engine  tenders  being  considerably  less  complicated 
in  design  than  locomotives  lend  themselves  to  a  greater 
degree  of  standardization.  On  the  D.  T.  &  I.  R.R.  they 
are  divided  into  three  classes.  Class  I  having  a  capacity 
of  4,000  gallons  of  water  and  7  tons  of  coal.  Class  2 
carrying  5,000  gallons  of  water  and  8  tons  of  coal  and 
Class  3  carrying  8,000  gallons  of  water  and  15  tons  of 
coal.  Tht  three  classes  have  been  so  designed  that 
some  one  of  the  three  can  be  used  with  any  type  of 
locomotive  on  the  line.  In  appearance  and  general 
design  they  are  alike,  the  only  differences  being  in  size 
and  strength. 

The  coal  gates  are  of  standai'd  design  and  are  made 
of  §-in.  steel  plates.  They  are  held  closed  by  the  pres- 

sure of  coal  on  the  inside  and  are  opened  by  pressing 
in  on  them  from  the  outside  when  the  coal  has  fallen  low 
enough  to  require  their  use.  No  latches  are  therefore 
required  to  hold  them  closed. 
A  special  design  of  tank  valve  is  standard  for  all 

classes  of  tanks.  Hose  and  hose  connections  between 
engine  and  tender  are  also  standard  for  all  types.  Two 
types  of  chafing  blocks  are  used,  passenger  and  small 
freight  locomotives  being  fitted  with  coil  spring  bump- 

ers and  chafing  blocks  while  heavy  freight  locomotives 
are  equipped  with  adjustable  wedge  blocks.  The  two 
designs  take  care  of  all  locomotives  on  the  road. 

Uncoupling  arrangements  are  standard  for  all  the 
three  tenders  and  so  are  the  tender  steps  which  are 
equipped  with  special  safety  threads  to  prevent  acci- 

dents from  slipping. 

The  tender  trucks  are  made  up  of  standard  Andrews 
cast  steel  side  frames  and  truck  bolsters.  Class  1 
trucks  are  equipped  with  double  elliptic  springs  4i  in. 
wide  with  nine  leaves  of  2-in.  spring  steel  and  are  used 
in  connection  with  side  frames  with  5  x  9-in.  journals. 

The  only  difference  in  the  springs  used  on  Class  2 
tenders  is  that  the  leaves  are  5  in.  wide  instead  of  4*  in. 
Class  3  trucks  have  triple  elliptic  springs  4J  in.  wide 
with  nine  leaves  of  2-in.  spring  steel  and  are  used  in 
connection  with  side  frames  with  54  x  10-in.  journals. 
It  will  be  noted  that  only  two  classes  of  side  frame  are 
used,  one  for  the  heavy  tenders  and  the  other  for  both 
of  the  lighter  types.  The  frames  are  made  up  of  stan- 

dard channels  and  angles  and  are  fitted  with  cast  steel 
draw  gear  castings  of  special  design.  The  tank  sills 
are  of  cast  steel  front  and  rear. 

One  of  the  greatest  difficulties  encountered  with  the 
equipment  as  it  was  taken  over  was  with  spring  break- 

age. In  desperation  the  new  owners  of  the  railroad 
turned  the  spring  problem  over  to  their  spring  engi- 

neers and  developed  a  standard  type  of  spring  made  up 
of  the  kind  of  steel  used  in  automobile  springs.  The 
new  springs  were  made  in  the  Ford  shops  and  not  one 
of  them  has  broken  in  service  up  to  date. 

In  order  to  put  through  such  a  standardization  pro- 
gram it  was  thought  necessary  to  have  on  the  job  men 

who  were  familiar  with  the  practice  of  shops  where 
standardization  is  the  rule  and  not  the  exception.  As 
a  consequence  very  few  of  the  men  in  authority  in  the 

D.  T.  &  I.  R.R.  shops  were  ti'ained  in  railroad  shops,  most 
of  them  coming  over  from  the  Ford  factory.  They  have 
an  immense  advantage  over  their  brothers  in  other  rail- 

road repair  shops  in  that  they  have  been  given  a  shop 
equipped  with  the  most  modern  machines  to  be  had. 
They  are  not  hampered  by  an  experience  which  has 
consisted  largely  of  the  ingenious  development  and  use 
of  makeshifts  and  the  employment  of  inadequate  ma- 

chinery and  tools.  On  the  contrary,  they  are  familiar 
with  the  most  advanced  practice  in  automobile  produc- 

tion shops  and  with  the  capacities  and  speeds  of  ma- 
chines and  cutters. 

Giving  Men  Pride  in  Engines 

It  is  obvious  that  the  first  overhauling  of  a  locomotive 
in  the  D.  T.  &  I.  shop  is  far  more  expensive  than  it 
would  be  under  the  old  system  but  in  the  long  run  it 
is  equally  certain  that  a  considerable  saving  will  result 
not  only  from  the  reduced  cost  of  making  repairs  and 
the  shorter  time  the  locomotive  is  out  of  service  but 
also  from  the  much  longer  time  it  can  remain  in  service 
between  overhaulings. 

Perhaps  the  Ford  management  has  gone  too  far  in 
the  matter  of  polished  fittings  and  almost  luxurious 
cab  appointments.  Time  alone  can  tell.  At  any  rate 
the  refinements  give  the  engineer  and  fireman  a  sense 
of  pride  in  their  locomotive  which  they  could  never  have 
in  the  sombre,  and  often  dirty,  engine  in  use  on  most 
roads.  In  the  matter  of  standardization  of  parts,  how- 

ever, the  owners  of  the  D.  T.  &  I.  are  most  certainly 
on  the  right  track  and  their  example  might  well  be 
followed  by  other  railroad  managements. 



January  18,  1923 Build  Bigger  Profits  with  Better  Equipment 

107 

French  Industrial  Reconstruction  and 

How  It  Has  Been  Accomplished 
By  ARTHUR  L.  GREENE  and  HENRY  OBERMEYER 

Assistance  rendered  a  Lille  machine  company — Its  pro- 

duction nearly  normal — Its  part  in  reconstructing  other 
industries  —  Optimism    prevails    in    northern    France 

DURING  THESE  times  of  economic  and  political 
controversy,  now  being  waged  ever  more 
furiously  in  France  and  centering  for  the  most 

part  around  the  reparation  question,  the  visitor 

eventually  asks:  "What  is  actually  being  done  in  the 
way  of  reviving  the  war  ridden  industries  of  the  country 
and  just  how  has  the  average  industrial  affected  a 

return  of  conditions  to  somewhere  near  normal?"  It 
was  with  the  idea  of  answering  this  question  and  of 
securing  a  personal  perspective  of  the  situation,  that 

in  northern  France.  During  these  four  years  or  more 
of  German  occupation,  thei  factoi-y  of  Fives-Lille  was 
one  of  the  main  repair  shops  of  the  invading  army  and 
its  entire  equipment  of  machines,  tools  and  cranes  were 
in  active  and  constant  use  for  the  whol«»  of  this  time. 

In  just  what  condition  the  Germans  left  the  plant,  and 
to  what  extent  the  work  of  reparation  has  advanced, 
the  reader  can  get  a  fairly  good  idea  of  from  the  views 
in  Figs.  1,  2,  3  and  4.  Of  first  consequence  in  the  work 
of  destruction,  was  the  removal  by  the  Germans  of 

practically  all  the  lathes  and  other 
machine  tools,  in  addition  to  damag- 

ing the  metallic  structure  of  the 
plant  itself.  The  cleaning  out 
process  which  they  affected  was  so 
complete  as  to  make  what  had  once 

been  a  modern  and  up-to-date  fac- 
tory merely  the  shell  of  its  former 

self.     The  few  pieces  of  equipment 

i'lL 

the  writers  paid  a  visit  to  the  plant 

of  the  company  de  Fives-Lille,  sit- 
uated just  outside  of  the  city  of  Lille. 

Without  doubt  this  is  one  of  the 
largest  and  most  important  machine 
and  structural  engineering  factories 
in  France. 

For  the  sake  of  giving  the  reader 
a  clear  and  definite  view  of  the  situa- 

tion which  confronted  the  directors 
of  this  company  at  the  conclusion  of 
the  war  in  the  summer  of  1918,  it 

might  be  well  to  give  a  short  history  of  the  plant 

during  the  years  1914  to  1918.  The  world  conflict 
is  of  too  recent  memory,  perhaps,  to  have  to  recall 
to  mind  the  fact  that  the  city  of  Lille  was  one  of 

the  first  French  cities  captured  by  the  Germans  in  their 

rush  across  the  border  from  Belgium  and  that  in  addi- 
tion it  was  occupied  by  the  Germans  throughout  the 

war  until  the  day  previous  to  the  signing  of  the 
Armistice.    It  constituted  the  base  of  all  their  activities 

.   1— A  .SiiUi'  l.\    LiKCIi.UJJKU,   ial6,  Ai-TKl;   UKli.U.V.X    UCCL  I'-VTIOX 
FIG.  2— SAME  SHOP  IN  MAY,  1919,  AFTER  RECONSTRUCTIOX 

left  behind  were  so  badly  out  of  commission  that  they 

were  worth  less  than  the  space'  they  occupied  and 
weren't  even  worth  the  cost  of  transportation  to  Ger- 

many. Here  was  a  factory  spread  out  over  some  250 
acres  of  ground,  at  one  time  fully  equipped  in  every 
direction  with  modern  machinery  and  then  thrown  back 
into  the  hands  of  the  French  with  only  the  empty  hulls 
of  some  of  the  buildings  left  to  denote  what  had  once 
been  a  thriving  industry. 
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The  situation  was  possibly  bad  enough,  even  for  a 

country  such  as  ours  with  all  of  its  potential  wealth 
intact  and  its  countryside  unravaged  by  war.  But  take 
into  consideration  the  fact  that  France  depended  almost 

FIG.  3— INTERIOR  OF  ANOTHER  SHOP  IN  DECEMBER,  1918,  AFTER 
GERMAN  OCCUPATION 

entirely  on  the  reparation  payments  from  Germany,  as 
stipulated  in  the/  Treaty  of  Versailles,  to  pay  for  the 
reconstruction  of  these  devastated  regions  and  fac- 

tories; and  then  add  to  that  the  fact  that  only  a  very 
small  fractional  part  of  the  total  has  been  paid  and  one 
begins  to  get  an  adequate  idea  of  the  progress  the 
French  industrials  have  accomplished  during  the  past 

three  years  in  restoring  their  indus- 
tries to  their  present  condition.  The 

situation  of  Fives-Lille  is  by  no 
means  exceptional.  The  company  is 
but  one  of  a  great  many  that  suf- 

fered the  same  proportion  of  de- 
struction and  are  now  beginning  to 

operate  under  something  like  pre- 
war conditions. 

This  machine  and  structural  en- 
gineering factory  at  Lille  is  today, 

for  all  practical  purposes  one  and 
the  same,  as  far  as  equipment  and 
eflBciency  are  concerned,  as  it  was  at 
the  beginning  of  the  war  in  August, 

1914.  Visit  any  part  of  its  numer- 
ous buildings  and  you  will  find  every . 

one  a  beehive  of  industry,  every 
nook  and  corner  fully  equipped  with 
all  the  most  modern  and  efficient 

machinery  and  each  machine  work- 
ing at  full  time  in  the  production  of 

the  product  for  which  it  was  built. 
Try  and  classify  the  kind  of  prod- 

ucts and  you  will  find  this  factory 
engaged  in  the  production  of  every  conceivable  kind  of 
railroad  rolling  stock,  including  some  of  the  most  mod- 

ern and  largest  locomotives,  electric  cranes,  beet  and 
cane'  sugar  machinery,  mining  equipment,  steam  tur- 

bines,  distilling  machines,   electrical   equipment   of  all 

kinds,  steam  boilers  of  all  descriptions,  forges  and  struc- 
tural steel  equipment  with  all  its  many  accessories. 

-  Inquire  the  number  of  employees  now  engaged  and 
you  will  find  that  there  are  approximately  3,200  factory 

hands  at  work  in  the  factory,  not 
including  a  clerical  and  engineering 
staff  of  some  700  men  and  women. 
Then  take  into  consideration  the 
fact  that  in  normal  times  there  were 
only  about  5,000  people  employed  all 
told  and  you  will  realize  the  strides 
that  have  been  made  in  a  return 
to  normalcy. 

The  question  naturally  arises  at 

this  point:  "Just  how  has  it  been 
done?"  It  was  a  question  that  oc- 

curred to  us  and  the  answer  to  it 
as  given  us  by  M.  Alphonse  Garnier, 
director  of  the  company,  resolved 
itself  into  three  parts,  the  first  aid 
rendered  by  the  company  itself,  the 
belated  help  and  patronage  extended 
it  by  the  French  government,  and 
the  moral  spur  given  the  company 
by  the  realization  that  the  northern 

part  of  France,  in  which  this  fac- 
tory is  situated,  was  as  depleted  of 

productive  facilities  as  any  one  sec- 
tion could  possibly  be  after  having 

been  the  battle  ground  of  contend- 
ing armies  for  more  than  four  years, 

and  that  now  or  never  was  the  time  for  the  resurrection 
of  productive  genius. 

[n  considering  the  first  point  mentioned  in  particular, 

one  might  ask,  "How  could  this  company  extend  itself 
aid  under  the  circumstances?"  Perhaps  under  ordinary 
conditions  it  could  not  have  done  so,  but  it  so  happened 
that  the  company  of  Fives-Lille  owned  another  plant  at 

FIG.  4— SAME  SHOP  IN  JULY,  1913 

Givors,  near  Lyons  in  the  southern  paVt  of  France,  and 
this  plant  was  immediately  enlarged  at  the  opening  of 
hostilities  to  make  munitions  of  war.  Within  a  short 
space  of  time  the  plant  grew  to  tremendous  proportions 
and  employed  a  staff  of  more  than  7,000  men. 
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First  of  all  the  company  gave  the  French  government 
at  a  time  when  they  needed  it  most,  a  machine,  loco- 

motive and  structural  engineering  factory,  the  entire 
output  of  which  was  devoted  to  the  exigencies  of  war. 

FIG. -SUGAR  EXTRACTING  MACHINE 

But  the  after-6ffects  of  the  foresight  displayed  by  the 
directors  of  the  company  in  extending  the  facilities  of 
the  plant  were  perhaps  even  more  important,  at  least 
from  the  viewpoint  of  restoring  the  industries  of  the 
devastated  regions.  The  company  of  Fives-Lille  was 
thus  able  to  maintain  its  skilled  engineering  and  draft- 

ing force  intact,  and  what  is  even  more  important,  it 
secured  the  financial  nucleus  with  which  to  begin  the 
reconstruction  work  on  its  larger  and  more  important 
factory  at  Lille. 

With  respect  to  the  help  extended  the  industries  in 
the  devastated  regions  by  the  French  government,  it 
is  interesting  to  note  that  within  the  past  three  years, 
the  government  has  extended  in 
currency  and  extended  credit  in  this 
direction  to  the  total  of  some  one 
hundred  milliard  francs.  What  this 
statement  really  means  is  that  the 
French  government  has  loaned  that 
amount  to  the  German  republic.  Ac- 

cording to  the  terms  of  the  peace 
treaty,  the  German  government  as- 

sumed the  responsibility  of  restoring 
the  industries  of  the  country  to  their 
pre-war  condition.  It  is  safe  to  say, 
however,  that  if  the  French  indus- 

trials had  waited  upon  the  help 

actually  given  them  by  their  late  op- 
ponents, the  sections  which  formerly 

constituted  the  battle  ground  of  the 
armies  would  today  look  quite  as  bar- 

ren and  unproductive  as  they  did 
during  the  years  1914  and  1918.  The 
extension  of  these  credits  to  their 
own  industries  has  laid  a  tremendous 
tax  burden  on  the  people  of  France 
and  it  is  perhaps  only  after  a  visit  to 
these  regions,  where  one  can  see  the  actual  damage 
inflicted,  that  one  gets  a  very  comprehensive  idea  of  the 
almost  insurmountable  difficulties  that  have  surrounded 
the  work  of  reconstruction. 

Aside  from  the  very  grave  financial  difficulties  in  the 
way  of  reconstruction,  there  was  the  added  difficulty 
of  securing  labor.  In  the  city  of  Lille  alone  there  were 
more  than  three  thousand  homes  completely  destroyed 

in  addition  to  those  partly  damaged. 
This  condition  created  a  tremendous 
housing  shortage  which  even  to  this 

day  has  only  been  but  partially  rem- 
edied. This  condition  existed  in  spite 

of  the  fact  that  the  reconstruction  of 
housing  facilities  was  the  first  step 
initiated  by  the  government,  after 

the  war  in  order  to  bring  the  refu- 
gees, who  had  fled  before  the  German 

invasion,  back  to  their  original  home 

sites.  The  company  of  Fives-Lille, 
however,  again  showed  its  foresight 
in  this  matter  by  undertaking  the  re- 

building of  the  homes  of  its  workers 
at  its  own  expense.  In  this  way  it 
gained  a  tremendous  advantage  over 
some  of  its  fellow  industries  who 

waited  upon  the  more  tardy  assist- 
ance of  the  government. 

In  passing  through  the  devastated 
regions  of  northern  France,  one  finds 
entire  villages  rebuilt  in  which  there 

is  no  trace  left  of  the  homes  that  once  occupied  the  same 
sites.  One  will  find  the  houses  built  of  red  brick  with 

an  eye  to  durability,  and  very  similar  in  structure  and 
design  to  many  of  our  suburban  homes.  In  fact,  this 
section  of  France  looks  like  nothing  so  much  as  some 
of  our  own  little  towns  and  hamlets  on  the  outskirts  of 
the  larger  cities.  It  is  quite  the  most  unique  contrast 
that  one  can  find  between  old  and  new  France. 

In  determining  the  amount  of  financial  assistance  to 
be  given  private  industrials  in  helping  them  to  restore 
their  plants,  the  French  government  extended  aid  in 
proportionate  measure  to  the  amount  of  damage  in- 

flicted.    Government  experts  visited  each  one  of  the 

FIG.  6- 

PUNCHING  MACHINE  FOR  CUTTING  AND  STAMPING 
SHEET  IRON  PLATES 

factories  applying  for  help  and  after  due  inventory, 
they  submitted  figures  showing  the  amount  of  damage 
that  each  factory  had  suffered  in  the  war.  In  due 
course  of  time  the  factories  were  extended  credit  by 
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the  government,  averaging  from  25  to  30  per  cent  of 
the  total  loss  suffered.  In  the  case  of  the  company  of 
Fives-Lille,  the  entire  cost  of  reconstruction  w&s  more 
than  150  million  francs. 

It  is  perhaps  incorrect,  in  one  sense,  to  speak  of  the 
credit  advanced  by  the  government  to  private  individ- 

uals as  a  loan.  The  government  has  advanced  this  credit 
on  the  presumption  that  it  will  some  day  be  paid  back 
the  equivalent  amount  by  the  German  Republic  itself, 
either  in  actual  currency  or  in  products.  As  events  have 
proved,  however,  it  is  more  of  a  gambling  chance  than 
the  French  government  had  originally  contemplated. 
Even  if  all  the  reparation  payments  are  not  finally  made, 
however,  the  industrials  who  have  received  this  govern- 

ment aid  are  not  required,  except  morally,  to  return  the 
amounts  advanced. 

For  a  period  of  twelve  months  following  the  signing 
of  the  Armistice,  the  company  of  Fives-Lille  was  en- 

gaged solely  in  restoring  its  buildings,  many  of  which 
had  been  destroyed,  and  in  installing  new  machinery. 
This  latter  phase  was  the  one  which  required  the  most 
time.    In  addition  to  malting  free  use  of  the  plant  and 
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FIG.  7— HYDRAULIC  PRESS  USED  FOR  LOCOMOTIVE  WHEELS  AND  6 -TON  CRANE 

its  equipment  the  Germans  took  advantage  of  their  tem- 
porary occupancy  to  take  the  originals  of  some  of  the 

machines  wjhich  were  exclusively  of  French  design  and 
pattern  and  remove  them  to  the  interior  of  their  own 
country.  Many  of  these  machines  were  later  found  in 
use  at  the  Krupp  and  other  works  of  Germany.  They 
were,  of  course,  returned  after  the  war,  but  for  the 

most  part  were  found  to  be  utterly  useless  for  any  prac- 
tical manufacturing  purposes. 

It  was  interesting  to  note  on  a  tour  through  the  fac- 
tory that  although  many  of  the  machines  used  in  the 

factory  prior  to  the  war  were  of  German  manufacture, 
the  immense  equipment  of  machines  installed  during 
the  past  three  years  has  been  practically  of  French,  En- 

glish or  American  manufacture.  This  instance  is  but 
one  of  many  which  might  be  cited,  to  show  the  enormous 
trade  which  Germany  has  lost  in  the  industrial  field  of 
France  because  of  the  war. 

Today  we  find  not  only  the  plant  fully  equipped  with 
all  the  machinery  necessary  for  full-time  production. 

but  we  also  find  the  factory  buildings  fully  reconstructed 
with  modern  methods  of  lighting  and  sanitation  in- 

stalled throughout.  There  is  a  new  administration 
building  twice  its  former  size  and  an  engineering  and 
clerical  force  greatly  increased  for  intensified  production 
to  restore  the  other  industries  of  the  devastated  regions. 
In  the  basement  of  the  administration  building  a  mod- 

ern printing  plant  has  recently  been  installed  which 
takes  care  of  the  printing  of  new  designs  and  in  addi- 

tion prints  all  the  catalogs  and  other  forms  of  litera- 
ture which  the  company  sends  out  from  time  to  time  to 

those  interested. 

In  connection  with  the  restoration  of  other  industries, 
the  present  condition  of  the  beet  sugar  industries  of 
France  is  an  example  worth  noting.  Lille,  as  is  perhaps 
well-known,  is  in  the  very  heart  of  the  beet  sugar  indus- 

try of  the  country  and  practically  all  of  the  beet  sugar 
is  grown  and  manufactured  within  a  radius  of  100  miles 
of  that  city.  In  August,  1914,  there  were  in  France 
some  240  beet  sugar  manufacturing  plants.  Today  there 
are  only  ninety.  On  account  of  the  very  essential  part 
which  this  industry  plays  in  the  economic  life  of  the 

countiy,  principally  because 
of  the  great  number  of 

people  engaged  in  the  grow- 

ing of  beets  and  the  large' forces  formerly  employed  in 

the  beet  sugar  manufactur- 
ing factories  in  the  vicinity 

of  Lille,  the  rejuvenation  of 
this  industry  was  one  of  the 
first  to  occupy  the  attention 
of  both  the  government  and 
the  private  industries. 

it  was  at  this  point  that 
the  important  role  to  be 
played  by  the  company  of 
Fives-LiHe  in  the  reconstruc- 

tion game  becomes  most  ap- 
parent. Previous  to  the  war, 

this  company  ranked  among 

the  foremost  in  the  manufac- 
ture of  beet  and  cane  sugar 

machinery.  Its  reputation 
was  international.  In  Cuba 

during  1910  and  1912,  it  con- 
structed two  of  the  largest 

cane  sugar  factories  ever 
built  there.  It  not  only  supplied  the  machinery,  but  also 
erected  and  supplied  from  its  own  shops  every  piece  of 
steel  that  went  into  the  making  of  it.  In  short,  this 
company  was  and  is,  not  only  a  manufacturer  of  beet 
and  cane  sugar  machinery,  but  it  is  also  a  specialist  in 
the  construction  of  the  factories  themselves. 

The  war  of  course  put  an  effectual  end  to  the  produc- 
tion of  sugar  manufacturing  machinery  and  in  addition 

it  destroyed  a  large  proportion  of  the  factories.  The 

old  saying  "that  it  is  an  ill  wind  that  blows  nobody  some 
good"  might  be  aptly  used  at  this  point  to  illustrate  a 
situation  in  the  beet  sugar  industry  which  has  been  a 
veritable  boom  for  the  company  of  Fives-Lille.  This 
company  has  been  devoting  a  considerable  part  of  the 
productive  capacities  of  its  plant,  the  past  year  in  par- 

ticular, to  turning  out  the  various  kinds  of  machinery 
needed  in  the  manufacture  of  beet  sugar.  Even  with 
its  present  extended  facilities  for  production,  however, 
its  maximum  output  is  the  building  and  complete  outfit- 

ting of  some  three  or  four  plants  a  year. 
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At  such  a  rate  it  might  be  supposed  that  the  sugar 
producing  industry  of  France  would  take  many  years 
to  get  back  to  normal.  Fortunately  for  the  country, 
however,  this  was  not  the  case.  The  war  has  taught 
many  things  and  its  destructive  effect  therefore  has 
not  been  without  its  compensating  lessons.  For  one 
thing  it  has  taught  the  economy  of  time  and  capital  to 
be  derived  from  mass  production  and  unified  effort.  For 
this  reason  it  is  not  expected  that  all  of  the  beet  sugar 
factories  destroyed  during  the  war  will  be  rebuilt.  In 
many  instances,  where  geographical  conditions  have 
allowed,  two,  three  or  even  four  beet  sugar  producers 
and  manufacturers  have  combined  their  output,  and  for 
manufacturing  purposes  are  building  one  plant  which 
will  take  care  of  the  combined  output  of  all.  In  addi- 

tion to  the  saving  in  the  reconstruction,  these  combina- 
tions have  also  made  possible  the  introduction  of  more 

labor  saving  machines  and  better  systems  of  production. 

Sugar  Extracting  Machines  Developed 

At  this  point  it  may  be  of  interest  to  note  several  of 
the  more  recently  improved  beet  sugar  machines  devel- 

oped by  the  company  of  Fives-Lilies  since  the  war.  First 
J,  in  importance  is  a  sugar  extracting  machine,  known 

as  a  crusher  which  is  shown  in  Fig.  5.  This  machine  is 

run  by  a  corliss  engine  and  is  made  with  three  con- 
tainers of  three  cylinders  each,  the  dimension  of  each 

container  being  915  by  2,140  mm.  The  overall  dimen- 
sions of  the  crusher  are  863  by  2,140  mm.  This  com- 
pany also  makes  a  larger  sugar  extracting  machine 

which  has  four  containers,  each  with  a  dimension  of 
760  by  1,530  mm.,  and  driven  by  a  corliss  engine  of  580 
by  1,100  mm.  Since  the  war,  the  company  of  Fives- 
Lille  has  also  started  the  manufacture  of  an  improved 
pressing  block  sugar  machine,  a  sugar  filtering  machine 
with  exterior  demountable  plates  and  a  new  type  of 
boiler  used  for  the  cooking  of  the  cane  sugar. 

Thirty  New  Types  of  Machines  Developed 

To  revert  for  a  moment  to  some  of  the  other  accom- 
plishments of  the  Fives-Lille  Co.  since  the  war,  it  has 

within  the  past  three  years  developed  about  thirty  new 
types  of  machine  tools,  of  various  kinds,  including  a 
new  type  of  punching  machine  and  a  500  ton  locomo- 

tive wheel  press.  The  punching  machine  shown  in  Fig. 
6  is  employed  to  stamp  and  cut  sheet  iron  plates.  It  has 
a  power  of  125  tons  and  is  able  to  penetrate  a  maximum 
thickness  of  40  mm.  in  sheet  iron.  The  drill  opening 
of  the  machine  is  1,250  mm.  It  is  run  by  an  electric 
motor  of  15  hp.,  maintaining  960  r.p.m.  The  machine 
itself  is  mounted  upon  a  movable  bed.  For  punching 
and  cutting  plates  of  great  thickness,  the  movable  bed 
is  operated  by  a  hand  lever  and  the  plate  to  be  stamped 
is  placed  in  front  of  the  machine  and  immediately  before 

the  operator.  For  plates  of  lesser,  thickness  the  ma- 
chine is  operated  by  a  foot  lever.  The  direction  of  the 

cutting  is  controlled  by  flywheel  worked  by  the  operator. 
A  similar  punching  and  cutting  machine  is  used  for 

stamping  out  side  plates  used  in  locomotive  construction 
work.  It  has,  however,  a  much  longer  movable  bed- 

plate which  slides  in  a  transverse  groove  mounted  upon 
a  base  perpendicular  to  the  main  carriage. 

Another  machine  manufactured  by  the  company  of 
Fives-Lille  and  in  wide  use  in  locomotive  factories  in 
France,  is  a  hydraulic  press  shown  in  Fig.  7.  It  is 
employed  in  forcing  the  wheels  of  locomotives  on  the 
axle  bearings.  This  hydraulic  press  has  a  pressure  of 
350  tons,  with  a  piston  diameter  of  425  mm.    The  press 

is  operated  by  a  hydraulic  pump  of  three  stages  and  the 
pressure  can  readily  be  raised  or  lowered  depending 
on  the  amount  needed.  The  entire  hydraulic  press  is 
attached  to  a  6  ton  electric  crane  also  shown  in  Fig.  7 

at  the  top.  In  addition  to  the  beet  sugar'  machinery, 
stamping  machines  and  hydraulic  press  mentioned,  this 
company  has  also  recently  manufactured  and,  con- 

structed a  great  number  of  dock  cranes  and  coal  mining 
machinery.  One  of  its  dock  cranes  now  in  use  at  Brest, 
France,  has  a  lifting  power  of  75  tons,  with  a  360-deg. 
angle  of  rotation.  This  company  also  supplies  most  of 
the  mining  machinery  for  the  coal  mines  of  Lens. 

The  locomotive  shops  of  the  company  are  now  work- 
ing about  50  per  cent  of  normal.  This  is  in  the  main 

due  to  the  slump  which  has  taken  place  in  that  indus- 
try throughout  the  country.  Manufacturers  believe  that 

even  this  ratio  will  be  decreased  in  the  near  future. 
The  normal  production  oi  locomotives  in  the  company 
of  Fives-Lille  is  about  twenty  large  ones  per  month. 

One  of  the  transportation  systems  which  has  been 
erected  in  the  yards  of  the  company  since  the  recon- 

struction program  has  been  initiated,  is  an  overhead 
trolley  system.  The  hangers  are  constructed  entirely 
of  concrete  and  the  carriage  is  some  50  ft.  above  the 
ground.  The  system  is  one  of  the  newest  introduced 
in  the  country  and  gives  rapid  transportation. 

Hexp  from  Germany  in  Trade  Agreements 

Despite  the  economic  ills  which  have  flooded  the  coun- 
try since  the  close  of  the  war,  the  industrials,  in  the 

devastated  regions  of  northern  France  are  optimistic. 
This  view  of  the  situation  has  been  secured  because, 
practically  through  their  own  unaided  efforts,  they  have 
been  able  to  gain  the  upper  hand  of  a  situation  that  at 
first  glance  looked  like  an  impasse.  And  now,  when  the 
worst  of  the  situation  has  been  met  and  overcome,  it 
seems  likely  that  there  will  be  help  forthcoming  from 
Germany  as  a  direct  result  of  some  trade  agreements 
recently  signed  between  French  and  German  industrials. 

We  have  as  proof  of  this  the  Lubersac-Stinnes  agree- 
ment and  the  contract  signed  by  the  Gallieni  group  with 

the  Wurtemberg  Raw  Material  Co.  for  reconstruction 
building  material.  An  even  more  recent  agreement  is 
that  between  the  French  Chambre  Syndicate  des  Con- 
structeurs  en  Ciment  Arme  with  the  Lehrer  Von  Sie- 

mens United  Building  Materials  Co.  All  these  agree- 
ments provide  for  a  working  basis  on  which  to  recon- 
struct the  destroyed  villages  and  industries  of  France. 

It  is  also  noteworthy  as  signalizing  the  resumption 
of  better  trade  relations  with  their  old  enemj ,  that  for 
the  first  time,  the  French  propose  to  admit  direct  labor 

by  German  workers  in  France.  Previous  to  this  agree- 
ment the  French  have  consistently  refused  such  offers 

on  the  part  of  German  workers.  Through  these  various 
agreements  it  is  now  provided  that  40,000  German 
workers  will  be  employed  in  the  devastated  regions  of 
France.  As  a  direct  result  of  the  pacts  already  signed, 
it  is  expected  that  the  coming  year  will  witness  many 
more  agreements  of  a  similar  nature. 

Business  prophets  may  be  able  to  prove  that  the 
industries  of  France  are  in  a  bad  way,  but  a  visit 
to  the  northern  part  of  the  country,  where  most  of  the 
national  industries  are  situated,  will  show  that  very 
real  strides  have  been  made  in  a  return  to  conditions 
as  they  existed  in  1914  and  that  within  the  next  few 

years,  the  phrase  "devastated  regions"  will  become  a 
phrase  relegated  to  history  books  and  not  to  the  present- 
day  discussions  of  conditions  as  found  in  France. 
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Oscillations  and  Fatigue  of  Springs 
By  Joseph  Kaye  Wood 

Engineer  Western  Electric  Co.,  Inc.,  and  A.  T.  &  T.  Co. 

The  second  article — Period  equations  for  springs 

without  attached  weight — Values  for  helical  and 

flexural   springs  —  A    general   period   formula 

IN  THE  FIRST  section  of  this  article,  published 

on  page  67  of  American  Machinist,  the  general  for- 
mula for  the  period  of  oscillation  was  derived  under 

the  assumption  that  a  constant  load  was  secured  to  the 
end  of  the  spring  and  that  the  mass  of  the  spring 

was  relatively  small  enough  to  be  neglected.  The  for- 
mula is  as  follows: 

K'WF       2f 

\/KW  X  i-rf-^- 
(7) 

P        yg 

where  F  ̂ ^P  =  l.d.r.,  the  load-deflection  rate  of  the 
spring,  K  is  the  gyration  factor,  and  W  equals  the 
weight  of  the  attached  mass.  When  the  spring  is  in 
static  equilibrium,  P=W,  and  if  K=l,  the  formula 
may  be  written: 

27r         

^-Tg^''^ where  F„-  is  the  deflection  produced  by  the  weight  W. 
As  would  be  expected,  this  period  equation  is  similar 

to  the  period  equation  for  a  simple  pendulum,  because 
the  wave  characteristics  and  the  mass  of  the  spring 
have  been  neglected. 

Now  the  question  arises :  What  is  the  period  of  oscil- 
lation for  a  spring,  vibrating  without  any  attached 

weight?  Before  a  general  formula  can  be  developed 
in  answer  to  this  question,  the  two  factors  referred  to 

in  the  previous  article,  which  take  into  account  the 
mass   of   the   spring   and  the   various   modes   of   wave 

'Noclel 

FIG.  4— WAVE  
MOTION  

IN  GENERAL 

formation,  must  be  determined  separately  for  springs 
of  the  helical,  flat  and  spiral  forms. 

Only  the  final  expression  for  the  period  of  oscillation 
for  each  of  these  spring  forms  will  be  given,  because  no 
particular  advantage  would  be  obtained  by  displaying 
the  pure  mathematics,  which  in  these  cases  is  very 
long  and  complex.  However,  sufficient  explanations  of 

the  various  terms  appearing  in  these  formulas  will  be 

given  in  order  that  the  formulas  may  be  comprehended 

for  practical  use.  Many  of  the  characteristics  of  a 
wave  motion  are  common  to  all  spring  forms  and  hence 

FIG. 
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i — WAVE    JIOTION   FOR  A 
HELICAL,    SPRING 

a  general  discussion  of  them  and  some  definitiona, 
will  be  given  before  actually  taking  up  each  form  sepa- rately. 

As  stated  in  the  previous  <irticle,  an  oscillation  is  a 
forward  and  backward  motion  of  a  single  particle,  as 

for  example,  the  par- 
ticle on  the  extreme 

or  free  end  of  a 

spring.  It  is  also  a 
similar  motion  of  a 

body,  all  particles  of 
which  move  together 

through  equal  dis- 
placements, as  for 

example,  the  attached 
weight  on  the  free 
end  of  a  spring.  A 
translating  motion 
of  an  oscillation  at 
right  angles  to  its 
path  constitutes  a 
wave  motion  path  in 
which  the  single  par- 

ticle travels.  An  actual  wave  motion  is,  in  the  case  of 
an  elastic  solid,  the  transference  of  an  oscillatory  motion 
from  particle  to  particle,  and  the  maximum  displacement 
or  amplitude  of  each  preceding  particle  is  slightly 
greater  or  less  than  that  of  the  one  following  it. 

For  flexural  springs  the  paths  of  oscillation  for  every 
particle  are  at  right  angles  to  the  direction  of  the  wave 
propagation,,  and  hence  are  called  the  wave  of  trans- 

verse oscillations  or  vibrations.  In  the  case  of  helical 
springs,  the  paths  of  oscillation  are  coincident  with  the 
direction  of  wave  propagation  and  hence  are  called 
waves  of  longitudinal  oscillations.  Graphically,  a  wave 
motion  of  transverse  oscillations  is  the  locus  of  the 
extremities  of  the  displacements  at  any  instantaneous 
moment.  For  longitudinal  oscillations,  it  is  a  similar 
locus,  when  the  paths  of  these  oscillations  are  considered 
as  being  turned  through  90  degrees. 

In  Fig.  4  is  shown  a  group  of  wave  motion  positions 
in  dotted  lines,  intermediate  between  the  position  at 
the  beginning  of  a  period  in  a  full  line,  and  at  the  end 
of  half  a  period  in  a  broken  line.  The  particles  of  a 
spring  actually  take  the  positions  represented  by  the  loci 
or  wave  forms.  However,  it  is  usually  the  practice, 
and  it  will  be  followed  in  this  article,  to  show  only  the 
extreme  positions  because  these  are  the  loci  of  the  ex- 

tremities of  the  maximum  displacements,  in  other  words, 
the  amplitudes,  and  the  value  of  the  maximum  ampli- 

tude appears  in  the  formulas. 
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The  particles  at  n,  n',  n"  and  so  forth,  called  nodes, 
remain  stationary  during  a  wave  motion  because  of  the 
speed  at  which  the  transference  of  oscillations  takes 
place,  that  is,  the  velocity  of  the  propagation  of  a  def- 

inite wave  length.  This  length,  which  will  be  designated 
by  the  symbol  ̂ ,  is  the  distance  between  alternate  nodes. 
The  velocity  of  wave  propagation  y„  is  the  speed,  at 
which  these  wave  lengths  travel,  and  numerically,  is 
equal  to  \  divided  by  the  period  of  oscillation  T,  because 
&  complete  wave  of  length  x  is  formed  every  time  a 
complete  oscillation  of  any  particle  in  the  spring  occurs. 
We,  therefore,  have 

closely  wound,  and  vibrating  freely  is  as  follows: 

T„  =  ̂   =  -Kf 

(8) 

* 

"Node      "  Nooh 

Mode  for  m  =5 
FIG.  6— WAVE  MOTIONS  FOR  A 

CANTILEVER    SPRING 

where  /  equals  the  frequency  or  number  of  oscillations 
per  second.  In  general,  the  value  of  y,<-  in  an  elastic 

medium  is  equal  to:  VModulus  of  Elasticity -r-Density. 
The  period  of  oscillation  T  for  any  one  spring  may 

vary,  because  the 
wave  length  and  also 
the  number  of  nodes 
may  vary,  depending 
upon  the  flexibility, 

damping  characteris- 
tics and  the  manner 

in  which  the  oscilla- 
tions are  started. 

The  maximum  wave 
length  corresponding 
to  the  maximum  pe- 

riod constitutes  what 
is  known  as  the  fun- 

damental or  gravest 
mode  of  oscillation. 
As  the  wave  length 
decreases,  usually  in 
even  multiples  of  the 
fundamental,  the 
number  of  nodes  in- 

creases and  for  each  additional  node  the  mode  of  oscil- 
lation is  said  to  be  raised  one  stage  higher. 

The  period  of  oscillation  will  be  determined  now  for 
each  spring  form  vibrating  freely  without  any  attached 
weight.  These  formulas  will  include  two  factors  in 
addition  to  those  in  formula  (7),  the  factor  m  whose 
different  values  correspond  to  the  different  modes,  and 
factor  s  whose  values  show  what  fractional  part  of  the 

spring's  mass,  if  concentrated  on  the  end  of  a  theoreti- 
cally weightless  sprin'g,  would  produce  an  equal  period 

of  oscillation.  This  equivalent  mass,  the  purpose  of 
which  will  be  better  understood  later,  also  would  produce 
an  equal  period  if  the  amplitudes  of  all  the  particles  were 
to  be  considered  as  having  the  same  value.  The  former 
condition  for  s  is  approximated  in  the  case  of  a  heavy 
weight  attached  to  the  end  of  a  light  spring  which  form- 

ula (7)  represents. 
The  factor  m  has  the  following  relation  to  the  wave 

length  \  and  the  spring's  length  I: 

and  similarly  for  the  factor  s, 

W  =  w  -^  s 

where  W  is  the  equivalent  weight  and  w  is  the  weight 
of  the  spring. 

The  period  of  oscillation  for  a  helical  spring,  not 

where 

e)' 

27r 

J (9) 

is  the  value  of  the  factor  s,  F-r-P  is  the 

load-deflection  rate  (l.d.r.),  iv  the  weight  of  the  .spring 
and  g  the  acceleration  of  gravity  (32.2  ft.  per  second 
per  second).     The  period  T  is  in  seconds. 

As  illustrated  in  Fig.  5  the  factor  m  has  different 
values  according  tc  the  following  conditions:  As 
helical  springs  in  mechanisms  are  relatively  short,  they 
must  always  oscillate  in  the  lowest  modes,  hence  for 
springs  which  are  clamped  at  one  end,  as  shown  at  A 
in  Fig.  5,  the  lowest  mode  is  the  fundamental  mode,  for 
which  mode  the  period  of  oscillation  is  given  by  formula 
(9),  when  m  ̂   1.  The  single  node  of  the  quarter  wave 

length,  therefore,  I  —  -—-   is  at  the  fixed  end.  For  the 

higher  modes  of  very  long  springs,  m  is  equal  to  3,  5,  7 
and  so  forth,  which  figures  are  determined  both  by  the 
pure  mathematics  and  by  experiment. 

As  shown  at  B  in  Fig.  5,  when  both  ends  of  a  helical 
spring  are  clamped  or  free,  (a  rare  case  for  mecha- 

nisms) m  for  the  different  modes  has  values  equal  to 
2,  4,  6,  8,  and  so  forth,  which  are  similarly  determined. 
For  example,  a  very  long  helical  spring,  having  a  large 
spring  index  and  oscillating  with  both  ends  free,  that  is, 
by  suspending  the  spring  horizontally  from  the  ends 

of  cords  at  various  points  along  the  spring's  length, 
can  be  made  to  give  all  the  modes  up  to  about  the  tenth, 
for  m=2,  4,  6,  8  and  10.  The  different  number  of  nodes 
are  produced  by  holding  the  spring  stationary  at  the 
proper  points  when  starting  the  oscillations.  Such  a 
device,  as  we  know,  is  used  in  university  laboratories 
to  teach  the  principles  of  wave  motion  in  general.  The 
period  for  the  wave  motions  of  this  spring  would  not, 
however,  be  given  by  formula  (9)  due  to  the  suspen- 

sion which  produces  a  pendulum  effect.  The  correct 
formula  is  simply  the  summation  of  the  pendulum 
length  I  (length  of  cords)  and  the  factors  in  formula 
(9)  under  the  radical  sign: 

2^    I  (4)  wF~ 
This  formula  was  first  derived  by  F.  J.  Rodgers  of 
Stanford  University. 

The  period  of  oscillation  for  a  long  flexural  spring 

Fundoimen+al  Mode  m-Z 

  T---. 

Mode  for  m-4 

FIG.   7— BUFFER  SPRING  SUPPORTED  ON  ENDS 

without  any  attached  weight  is  equal  to: 

2ir_    iTe  IV  r 

^=V7  \m'"~;^WE  (10) 
where  /  is  the  moment  of  inertia  of  the  cross  section, 
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E  the  modulus  of  elasticity  (Young's),  iv  the  weight  of 
the  spring,  I  the  length  of  the  spring  and  m  the  mode 
factor.  The  factor  s  and  the  load-deflection  rate  will  be 
introduced  below  with  the  values  of  the  mode  factor 
m  for  the  different  types  of  flexural  springs. 

The  cantilever  type  of  spring,  as  we  know,  has  one 
end  clamped  and  the  other  end  free.  The  value  of  m 
for  the  fundamental  mode  is  1.194,  and  for  the  higher 
modes  m  has  values  equal  to  3,  5,  7,  and  so  on;  but 
the  fundamental  mode  is  the  most  common  for  the  canti- 

lever spring  particularly  when  it  is   short  and  heavy. 
In  Fig.  6  is  shown  the  character  of  the  wave  motion, 

graphically,  for  the  first  two  modes  of  oscillation.  The 
fundamental  mode  has  only  one  node  which  is  at  the 
clamped  end  while  the  second  mode  has  an  additional 
node  at  about  one-third  the  distance  from  the  free  end. 
The  relation  between  the  wave-length  and  m  is  given  in 
the  beginning  of  this  article. 

There  are  many  examples  of  vibrating  flat  springs 
of  the  cantilever  type,  in  both  manual  and  automatic 
telephone  apparatus.  Another  example  of  the  use  of 
springs  of  this  type  is  in  the  a.c.  frequency  meter  where 
sized  reeds  respond  to  the  different  frequencies  of  cur- 

rent oscillations.  Although  each  one  of  these  springs 
or  reeds  is  rated  for  its  fundamental  mode,  it  will  re- 

spond to  the  higher  modes  of  frequencies  but  with 
decreased  amplitudes.  In  general,  it  is  true  that  for  an 
increasing  number  of  nodes,  that  is,  for  the  higher 
modes,  the  amplitudes  decrease. 

Mode  Values  for  Buffer  Type  of  Spring 

For  the  buffer  type  of  spring,  the  ends  of  which 
are  supported  like  those  of  a  simple  beam,  m  has  values 
equal  to  2  for  the  fundamental  mode  and  4,  6,  8,  10  and 
so  on,  for  the  higher  modes.  If  the  ends  are  free,  that 
is,  overhanging  the  supports,  m  has  values  equal  to  3, 
5,  7,  9,  and  so  on.  In  Fig.  7  are  given  the  wave  forms 
corresponding  to  some  of  the  modes  of  a  buffer  spring. 
At  A  and  B  are  shown  the  first  and  second  modes  for 
supported  ends.  Fig.  8  shows  at  A  and  B  the  first  and 
second  modes  for  free  ends. 

In  Fig.  9  is  represented  the  wave  motion  which 
takes  place  in  a  tuning  fork.  This  wave  form  is  simply 
that  at  A  in  Fig.  8,  whose  plane  of  equilibrium  has  been 
bent  U-shaped  and  the  nodes  brought  closer  together. 
Experiment  has  shown  that  these  nodes  are  brought 
closer  and  that  the  tones  produced  are  those  due  to 
the  oscillations  of  the  free  end  parts,  because  the  ampli- 

tude of  the  middle  loop  is  so  relatively  small.  The 
period  of  oscillation,  therefore,  for  a  tuning  fork  is 
determined  with  sufficient  accuracy  by  considering  the 
part  from  a  free  end  to  its  adjacent  node  (one  prong) 
as  a  spring  of  the  cantilever  type,  the  node  being  the 
clamped  end.  Then  the  values  of  m  previously  given 
for  this  type  of  spring  can  be  used  in  formula  (10)  to 
calculate  the  period. 

The  higher  modes  are  very  difficult  to  obtain,  for- 
tunately, and  when  they  are  obtained,  they  are  quickly 

dampened  out  while  the  fundamental  tone  persists  for 
a  considerable  length  of  time.  The  fundamental  tone 
persists  because  of  the  small  dampening  in  steel  and 
the  large  mass,  while  the  overtones  of  the  higher  modes 
die  out  quickly  because  their  amplitudes  are  so  extremely 
small  in  this  type  of  spring.  The  value  of  m,  therefore, 
is  1.194  when  formula  (10)  is  applied  to  the  tuning 
fork.  On  account  of  its  pure,  persisting  tone,  the  tuning 
fork  is  used  to  calibrate  other  audible  tones  in  electrical 
and  musical  instruments.     The  wave  loop  between  the 

nodes  is  useful  when  the  fork  is  mounted  on  a  resonat- 
ing box,  because  then  the  fork  transmits  longitudinal 

oscillations  through  the  stem  to  the  box,  with  the  result 
that  the  tone  of  the  tuning  fork  is  greatly  amplified 
by  the  wave  motion  set  up  in  the  large  mass  of  air  con- 

strained within  the  box. 

With  both  the  spiral  and  coiled  types  of  springs,  par- 
ticularly with  the  former,  there  usually  is  attached  to 

the  end,  a  relatively  large  weight,  or  balance  wheel, 
in  such  a  way  that  it  gyrates  about  the  axis  of  the  spring. 
In  this  case  the  formula  derived  in  the  previous  article, 
in  which  the  weight  of  the  spring  is  neglected,  can  be 
used  with  sufficient  accuracy  to  calculate  the  period  of 
oscillation.  Now  the  periods  for  spiral!  and  coiled 
springs  ,  not  having  any  attached  weight,  can  be  cal- 

culated from  formula  (10)  in  which  values  of  m  corre- 
sponding to  the  higher  modes  of  oscillation  for  the 

cantilever  type  of  spring,  are  used.  However,  the  dif- 
ficulty of  knowing  just  what  value  of  m  to  use  in  this 

case  makes  it  more  advisable  to  determine  the  period  by 
experiment  rather  than  by  calculation.     But,  as  stated 

FIG.  8- 

Modeform-S 

-BUFFER  SPRING  WITH  FREE  ENDS 

before,  the  period  for  these  springs,  withouc  an  attached 
weight,  is  seldom  required. 

The  next  step  will  be  to  introduce  the  load-deflection 
rate  (l.d.r.)  and  the  equivalent  mass  factor  s  in  formula 
(10)  for  the  spring  forms  just  covered  under  the  sub- 

ject of  transverse  oscillations.  The  l.d.r.  for  a  cantilever 
form  of  spring  is: 

F  _    V 
P       3EI 

or 
3F  _  J" P        EI 

which  substituted  in  formula  (10)  gives 

2» 
V 

3  X  16  W'F (11) 

Now 

3  X  16 
Vflf  \      'r*m*  P 
=  s  as  may  be  seen  by  comparing 

n'  X  (1.194)* 
this  formula  with  formula  (7)  and  by  referring  back  to 
the  definition  of  s.  Similarly,  the  l.d.r.  for  the  buffer 
spring  with  supported  ends  and  an  equivalent  load  at 
the  center  is  given  by 

48F_    I' 

P       EI' 

which  substituted  in  formula  (10)  gives 

T-^    -?-'     [48  X  16  WF 

Vflr 

tt'TW 

(12) 

in  which 
factor. 

48  X  16 
=  s,  and  2  is  the  fundamental  mode 

*  X  (2)' 

Formulas  (11)    and   (12)   are  the  only  formulas  re- 
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quired  for  flexural  springs,  inasmuch  as  formula  (11) 
can  also  be  used  for  the  remaining  types  of  springs, 
such  as  the  buffer  type  with  free  ends,  in  which  case 
only  one  overhanging  end  is  considered  as  was  done 
in  deriving  the  period  for  the  tuning  fork.  For  the 
spiral  and  coiled  types  the  values  of  m  are  not  easily 
determined. 

None  of  the  formulas  so  far  developed  give  the  periods 
for  tapered  and  tri- 

angular   springs, 
without    attached 
weights,  because  the 
values  of  m  are  not 
the   same   for   these 

cases.    If  a  veo'  long 
tapered  spring  were 
to  be  set  in  vibration 
at  the  end  having  the 
smaller  section,  as  in 

a  cantilever  suspen- 
sion,  the    maximum 

amplitude  of  a  wave 
would  decrease  from 
wave  to  wave  towards 
the  end  of  the  larger 
section.    This  de- 

crease is  due  to  the 
fact  that   the   wave 

length  and  its  veloc- 
ity   of    propagation 

are  constant  as  the 
velocity  is  dependent 
only   upon   the   kind 
of  elasticity  involved  and  the  density,  while  the  mass 
increases  for  a  given  quantity  of  transmitted  energy. 

Witness,  for  example,  the  loud  crack  of  a  horseman's 
whip,  in  which  case  the  oscillations  are  started  at  thfc 
end  of  the  larger  section,  instead  of  the  smaller  as  in  the 
previous  case,  by  a  relatively  short  and  quick  up  and 
down  movement  of  the  arm.     The  amplitudes  of  the 
waves  started  grow  larger  and  larger,  and  result  in  a 
loud  sound  of  short  duration  at  the  end  of  the  whip. 

^Ven/  small 
amplitude 

FIG.  9— TUNING  FORK  SIMIL.\R  TO 
SPRING  AT  B  IN  FIG.   8 

relatively  large  weight  W  is  attached.  It  is  applicable 
to  any  form  or  type  of  spring  whose  l.d.r.  (equal  to 
F~P)  can  be  determined  either  mathematically  or  by experiment.  A  large  variety  of  spring  forms  have  a 
l.d.r.,  which  is  mathematically  determinant,  the  expres- 

sion,' giving  this  rate,  being  called  the  deflection  for- mula. The  general  deflection  formula  as  given  in  the 
article  entitled  "Spring  Design  in  General"  published 
on  page  757,  Vol.  55  of  American  Machinist,  is  as follows : 

(13) 

in  which  ;  varies  for  the  different  spring  and  material 
forms.  The  values  of  ■■t^  are  given  in  a  table  in  the 
article  referred  to,  and  I,  b  and  d  are  the  dimensions  of the  spring. 

(2)  Formulas  (9)  and  (10),  for  formulas  (11)  and 
(12)  are  special  cases  of  (10),  give  the  period  of  oscilla- 

tion for  certain  springs,  not  having  any  attached  weights. 
These  formulas  are  applicable  to  the  spring  forms  for 
which  the  mode  factors  m  and  also  the  l.d.r.  are  known. 
The  particular  cases  for  which  the  values  of  m  are 
known  are  covered  in  this  article. 

(3)  There  is  also  another  formula  covering  the  case 
in  which  the  attached  weight  is  small  in  comparison 
with  the  spring's  weight.  In  this  case,  the  error  due 
to  neglecting  the  mass  of  the  spring,  as  is  done  in 
formula  (7),  would  be  appreciable. 

However,  in  cases  where  the  equivalent  mass  factor 
s  is  known,  and  such  cases  will  be  those  in  which  the 
mode  factors  w  are  known,  because  the  fundamental 
value  of  m  is  included  in  s,  formula   (7)   may  be  used 

by  simply  adding  the  equivalent  weight  of  the  spring  - s 

to  the  attached  weight  W,  (multiplied  by  K'  in  case  of  a 
gyrating  mass.)     This  formula  is  as  follows: 

T  = 
s/('''»'  +  ") 

F 
P (14) 

(4)    It  remains  now  to  state  a  general  formula  for 

VALUES  FOR  DIFFERENT  FORMS  OF  SPRINGS 

Values  of  s  With 

Value  of  m Light  or  Without 

Condition   of  Ends for  the \  alues   of  m Values  of  J  For  Any 
Any  Attached 

Form  of F  =  Fixed Fundamental for    the Of  the  Modal 
Weight 

Spring R  =  Free Mode Higher  Modes 
Values  m m  =  fundamental 

Longi- 
Helical IF,  IR 1 3,  .■;,  7.  9,  etc. 

4  ̂ -  TT^m^ 

0.40 

tudinal Helical 2F  ot2R 2 
4,  6,  8,10,  etc. 

4  -T-  ff=m2 

0.10 
og 

Cantilever IF,  IR 
1.194 

3,  5,  7,  9,  etc. 

48  H-  -*m* 

0.25 
^•^ 

g Buffer 2  Supported 2 
4,  6,  8,10,  etc. 

768  H-  7r*m* 

O.SO ts (U 

BufFer 2  Free is 
ta 

Consider one  overlianging End 1   194 
3,  5,  7,  9,  etc. 

48  H-  r*m* 

0.25 

MO 

<a 

Spiral \F,  \R 
1.194 

3,  5,  7,  9,  etc. S Coiled IF,  IR 1.194 
3,  5,  7,  9,  etc. 

It  would  be  useless  to  calculate  the  period  of  a  leaf 

spring,  not  having  any  attached  weight,  because  the  ex- 
cessive damping  due  to  friction  between  the  leaves 

does  not  permit  such  a  spring  to  oscillate  freely.  With 
an  attached  weight  such  as  the  sprung  weight  of  an 
automobile,  formula  (7)  is  used. 

The  main  points  to  be  observed  in  computing  the 
periods  for  oscillating  springs  may  be  summed  up  as 
follows : 

(1)  Formula  (7)  covered  fully  in  the  previous  article, 
gives  the  period  of  oscillation  of  a  spring  to  which  a 

the  period  of  spring  oscillations  which,  along  with  the 
general  deflection  and  spring  criterion  formulas  form 

the  three  principal  branch  "highways"  to  the  main 
"highway"  of  spring  design.  This  formula  is  as  follows: (15; 

Vff  >  \  s/  Erbd' which  was  obtained  by  substituting  the  value  of  F-^P, 
as  given  by  the  deflection  formula  (13),  in  formula 
(14).  The  different  symbols  have  the  following  mean- ings: 
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r=Period  of  oscillation  in  seconds. 
s=Equivalent  mass  factor.    Values  are  given  in  the 

accompanying  table. 

'^=^Deflection  formula  constant.     Values  wei'e  given 
in  the  article  "Spring  Design  in  General.' 

t=Length  or  load  arm  of  spring  in  inches. 
d=Thickness  or  diameter  of  spring  material  in  inches. 
&=Breadth  or  diameter  of  spring  material  in  inches. 
w=Weight  of  spring  in  pounds. 
TF=Attached  weight  in  pounds. 
if=Gyration    constant=radius    of    gyration-^-/ ;    for 

spiral  springs  principally. 

£^j.=;Modulus  of  elasticity   (Young's)    in  pounds  per 
squai'e  inch. 

Sf=Acceleration  of  gravity=381.5  in.  per  second  per 
second. 

When  the  attached  weight  is  large  compared  with 
the  weight  of  the  spring,  w  may  be  considered  equal 
to  zero,  and  for  a  spring  oscillating  freely,  W  is  zero. 
The  factor  K  is  equal  to  unity  in  all  cases  except  that 
of  the  balance  wheel  on  either  spiral  or  coiled  springs, 
that  is,  where  the  weight  gyrates  about  the  axis  of  the 
spring.  The  known  values  for  s  and  m  are  given  in  the 
accompanying  table.  Such  refinements  as  allowing  for 

shear  deflection,  "rotary  inertia,"  and  symmetrical  and 
unsymmetrical  oscillations  have  not  been  made  in  the 
above  formulas,  because  the  insignificant  errors  caused 
by  neglecting  them  could  easily  be  obscured  by  commer- 

cial variations  in  manufacture. 

Don't  Fool 
By  Donald  A.  Hampson 

Judge  Gary  has  popularized  the  slogan,  "Don't  get 
hurt"  and  he  might  have  added  one  relating  to  the 
leading  contributory  cause  of  fooling.  Carelessness  is 
still  the  source  of  most  accidents — fooling  is  one  form 
of  carelessness  and  inattention. 

But  there  is  a  side  of  this  fooling  business  that  has 
not  been  emphasized  to  the  workman.  It  is  a  side  that 
has  been  brought  home  veiy  forcibly  to  the  parties 
concerned  in  some  recent  accidents.  That  is,  the  per- 

sonal liability  where  two  or  more  are  fooling  together. 
The  statutes  in  some  states  completely  absolve  the 

employer  in  such  cases — and  justly  so.  More  than  that, 
the  employer  can  bring  a  civil  suit  against  the  one  who 
is  responsible  unless  he  makes  a  satisfactory  settlement 
with  the  injured  one  himself. 

Two  lathe  hands  engaged  in  a  bit  of  sparring  while 

their  machines  were  running  and  while  the  foreman's 
back  was  turned.  In  scuffling  about,  one  of  them  stag- 

gered backward  and  bumped  into  the  lathe  in  such  a 
way  that  his  hand,  thrust  out  to  catch  himself,  struck 
a  gear  guard  with  force  enough  to  spring  it  and  his 
middle  finger  was  drawTi  into  the  gears.  He  lost  that 
finger  and  the  others  were  badly  lacerated.  His  com- 

panion paid  for  all  the  costs  and  the  lost  time  as  his 
share  of  the  "fun." 

An  employee  of  a  carpet  mill  in  the  Hudson  valley 
recently  paid  $250  to  a  fellow  workman  who  was 
injured  while  they  were  fooling.  He  was  given  his 
choice  of  making  a  satisfactory  settlement  or  defending 
himself  in  a  civil  action.  As  he  had  just  completed 
payments  on  a  little  home,  he  chose  the  former. 
Two  young  men  in  a  machine  shop  secured  some 

elastic  bands  from  packages  that  had  been  received. 
The  bands  wwere-ggcHuiTa  »f~aut»mobile-itmer  tubes  and 

were  possessed  of  considerable  snap.  In  flipping  them 
at  each  other,  one  of  the  youths  was  struck  in  the  eye. 
His  sight  was  despaired  of  but  after  weeks  spent  in  a 
dark  room,  he  was  able  to  return  to  his  work  apparently 
cured  and  decidedly  more  serious  minded.  His  com- 

panion in  the  fooling  had  just  signed  the  release 
absolving  the  employer  from  any  responsibility  when 
the  writer  visited  the  shop.  Further,  he  had  paid  all 
the  costs  besides  binding  himself  to  recompense  the 
injured  one  for  any  later  adverse  developments. 

Thus  it  will  be  seen  that  there  is  such  a  thing  as 
personal  liability.  The  three  cases  cited  occurred  this 
past  fall  within  a  hundred  miles  of  New  York.  In  each 
case,  the  employee  at  fault  was  not  discharged.  How- 
evei-,  the  facts  in  the  cases  were  well  advertised 
throughout  the  plants  and  have  been  serious  enough 
to  eliminate  any  and  all  fooling  among  the  men.  If 
an  employee  is  injured  in  the  discharge  of  his  duties, 
the  employer  is  liable  but  if  two  or  more  are  fooling: 
together,  the  responsibility  shifts  to  the  shoulders  of 
the  offending  ones. 

"Pottering"-What  Does  It  Mean? 
By  J.  T.  TowLSON 

The  verb  "to  potter"  is  defined  by  some  contemporary 
dictionaries  as  meaning  "to  occupy  one's-self  with 
trifles";  "to  labor  with  little  purpose";  "to  loiter."  It 
may  surprise  many  and  interest  some  to  learn  that  this 
definition  is  all  wrong;  that  the  word  is  a  good  old 
English  idiom,  evolved  at  the  time  the  steam  engine 
was  in  its  swaddling  clothes  and  definitely  connected 
with  its  early  history.  Dictionaries  compiled  before 
1790  do  not  contain  the  word  except  in  its  obvious  con- 

nection with  the  making  of  pottery. 
I  well  remember  the  tales  that  were  told  to  me  as  a 

lad  of  seven  years  or  so,  now  nearly  sixty  years  ago, 
by  my  old  grandfather;  tales  that  were  handed  down 
by  him  from  his  father,  who  worked  with  Jonathan 
Hornblower  on  the  steam  engines  designed  and  built  by 
the  latter  in  the  early  nineties  of  the  eighteenth century. 

It  was  from  him,  through  my  grandfather,  that  I 
heard  the  tales  of  the  lad  Humphrey  Potter,  who, 
entrusted  with  the  duty  of  working  the  valves  of  a 
pumping  engine,  rigged  up  a  tangle  of  cords  weighted 
with  lumps  of  coal  so  that  the  engine  would  operate  its 
own  valves  while  he  played  with  marbles  on  the  ground 
beside  it. 

The  story  of  Humphrey  Potter  is  engineering  history 
now.  It  was  his  ingenuity,  no  less  than  that  of  New- 
comen  and  Watt,  that  gave  to  the  world  the  splendid  self- 
contained  and  automatic  steam  engine  of  the  present 

day.  His  "tangle  of  cords  and  lumps  of  coal"  carried 
the  germ  of  the  now  well-known  Joy  and  Hackworth 
valve-gears. 

My  grandfather  in  telling  me  these  tales,  used  to 

add :  "Be  like  the  boy,  Potter.  Do  not  idle,  nor  loiter, 
nor  waste  time.  Invent  things;  potter  about;  make 

machinery  displace  manual  labor,  as  Potter  did."  So, 
you  see,  the  "potterer"  may  not  be  the  altogether  lazy 
and  worthless  individual  the  dictionaries  would  make 
him  out  to  be,  but  rather  a  studious  and  inventive 

genius;  a  benefactor  of  mankind.  Potter's  inventive 
turn  of  mind  was  of  great  benefit  to  engineering  and 

the  expression  "to  potter"  should  have  a  far  difl'erent 
meauing  than  that  which  it  has. 
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Ideas  from  Practical  Men 

Piercing  Die  for  Experimental  Work 
By  S.  N.  Bacon 

In  the  Model  or  experimental  room  of  factories  where 
typewriters,  adding  machines  or  similar  product  is 
turned  out  it  is  often  necessary  to  make  up  quantities 
of  duplicate  parts  of  sheet  metal,  such  as  key-levers 
for  a  typewriter,  key-stems  for  an  adding  machine,  etc. 
Levers,  arms,  bell-cranks  and  many  other  parts  may 
be  mentioned;  all  to  be  made  up  by  hand. 

Now  it  is  an  easy,  even  fascinating,  job  to  make  one 
part  the  like  of  which  has  never  been  made  before,  but 
to  make  the  other  25,  80,  or  one-thousand-and-one  parts 
exactly  like  it,  and  all  by  the  same  slow  and  tedious 
processes,  is  quite  another  story. 
,  Not  the  least  difficult  part  of  the  job  is  the  making 

PIERCING  DIE  FOR  EXPERIMENTAL  WORK 

of  holes;  round,  true  to  size  and  accurate  in  location, 
in  thin  material.  Everyone  who  has  had  occasion  to 
do  this  knows  that  a  twist  drill  more  than  J  in.  in 
diameter  is  a  very  unsatisfactory  tool  for  the  purpose. 

The  usual  way  is  to  drill  a  very  small  hole  at  the  inter- 
section of  the  lines,  counterbore  it  nearly  to  size  and 

finish  with  a  hand  reamer. 
My  sketch  shows  a  tool  that  I  devised  for  making 

such  holes  quickly  and  accurately  without  resort  to 
the  counterbore.  The  basis  of  the  tool  is  a  discarded 
pillar  press  from  the  shop. 

In  the  die  bed  of  this  press  are  set  a  number  of 
round  dies  of  various  diameters  and  in  the  punch 
holder  are  corresponding  punches  fitted  to  slide  freely 
but  without  shake,  each  in  alignment  with  its  own 
die.  It  matters  not  just  where  each  die  and  punch 
is  located  in  the  tool  as  but  one  is  used  at  a  time  and 
the  location  is  a  matter  of  convenience.  A  number  of 
setscrews  interspersed  among  the  punches  serve  to 
clamp  work  upon  the  die  bed,  and  if  the  weight  of 
the  punch  holder  is  not  sufficient  to  keep  it  from  slid- 

ing around,  a  collar  may  be  setscrewed  to  each  pillar 
above  the  punch  holder  and  thus  enable  the  user  to 
apply  pressure  with  the  screws. 

Each  punch  is  mide  with  a  J -in.  pilot.  The  holes 
are  first  located  in  the  work  and  a  i-in.  hole  drilled  at 
the  intersection  with  a  twist  drill.  The  proper  size 
of  punch  is  then  set  in  place  over  its  corresponding  die, 
the  work  put  in  and  located  by  means  of  the  pilot,  and 
then  clamped  with  the  setscrews. 

A  blow  delivered  upon  the  end  of  the  punch  with  a 
soft  hammer  is  usually  sufficient  to  drive  it  through 
the  work.  If  the  hole  is  too  large  or  the  metal  too 
thick  to  be  pierced  by  the  hammer  blow,  the  screw-press 
or  a  blanking  press  may  be  requisitioned. 

The  punches  are  ejected  from  the  work  by  turning  the 
tool  over  and  driving  them  back  with  a  hardened  steel 
pin  having  a  clearance  hole  in  the  end  to  cover  the 
pilot  of  the  punch. 

The  principle  of  the  device  may  be  applied  to  the 
piercing  of  slots,  elongated  holes  and  other  more  com- 

plicated forms  by  splining  the  punches  in  the  holder 
to  keep  them  in  alignment  with  their  respective  dies. 

Making  an  Accurate  Square 
By  Adolph  Dieck 

By  following  the  instructions  and  sketches  herewith 
pjsesented,  any  good  toolniaker  or  machinist  can  make 
an  accurate  square  to  take  the  place  of  the  more  expen- 

sive tools  on  the  market. 

Shape  up  two  pieces  of  tool  steel  as  in  Fig.  1,  one  for 
the  stock  and  one  for  the  blade  of  the  square.  The  stock 
should  have  a  V-groove  in  one  end,  in  which  the  blade 
is  to  be  set.  A  clearance  hole  for  a  No.  8-32  screw  is 
drilled  lengthwise  through  it  and  thumb  grooves  should 
be  milled  on  both  sides  to  facilitate  handling  it.  The 
blade  is  i  in.  square  with  grooves  milled  on  the  four 
sides.  Drill  and  tap  a  hole  for  the  No.  8-32  screw,  A  in. 
from  one  end  as  shown. 

Harden  and  temper  both  pieces.  Grind  the  blade 
square  on   all  four   sides  and   lap   until   four   straight. 

n6.i 

FIG.    1— PARTS   OF  A  HOME-MADE   SQUARE.     FIG.  2— MAN- 
NER OF  GRINDING  THE.GROO\^ 
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parallel  edges  are  secured.  Grind  and  lap  the  stock  on 
four  sides  in  similar  manner,  leaving  the  V-groove  to 
be  finished  last. 

A  good  way  to  grind  this  groove  is  to  clamp  the  stock 
on  an  accurate  angle  block,  as  in  Fig.  2,  setting  it  at  an 
angle  of  45  deg.  by  means  of  a  protractor.  Dress  the 
grinding  wheel  on  the  periphery  and  one  side.  Set  the 
angle  block  on  the  magnetic  chuck,  using  an  indicator 
to  bring  it  parallel  with  the  travel  of  the  machine  table. 
Then  lightly  touch  up  both  sides  of  the  groove  until  it 
is  cleaned  up.  Assemble  the  tool  by  means  of  the  screw 
passing  through  the  stock. 

This  makes  a  very  handy  square  for  the  toolmaker  to 
carry  with  him.  Its  accuracy  depends  mainly  upon  the 
accuracy  of  the  block  upon  which  the  stock  is  ground 
and  the  care  the  maker  exercises  in  the  production  of 
the  parts.  It  presents  a  line  contact  to  the  work  to 
which  it  is  applied,  and  all  four  edges  of  the  blade  may 
be  brought  into  service. 

Cheap  Holder  for  Grinding  Bushings 
on  End — Discussion 

By  E.  a.  Limming 
Guildford,  England 

On  page  425,  Vol.  57,  of  the  AmericoM  Machinist, 
Hiram  Hicks  shows  a  jig  for  holding  bushings  to  grind 
the  end  faces  of  a  rotary  grinding  machine.  Bushings 
are  but  one  example  of  work  on  which  facing  operations 
by  grinding  have  to  be  performed  and  the  rotary  type 
of  grinding  machine,  by  dealing  with  batches  at  a  time. 

JIG  FOR  HOLDING  THRUST  BUTTONS  FOR  GRINDING 

can  do  them  so  much  cheaper  than  the  cylindrical  type 
of  machine  that  is  now  being  extensively  used  for  this 

purpose.  An  additional  point  in  its  favor  is  the  sim- 
plicity and  cheapness  of  the  jigs  required. 

In  the  jig  shown  in  the  article  cited  the  bushings  are 
held  in  place  in  V-shaped  notches  and  secured  by  clamps, 
but  the  machine  on  which  the  jig  is  used  apparently 
has  a  horizonal  spindle.  It  has  been  found  that  on 
machines  of  the  vertical  type — like  the  Blanchard — 
that  uses  a  ring  or  cup  wheel,  any  gripping  of  the  article 
to  be  ground  is  unnecessary.  Gears  and  bushings  sim- 

ilar to  those  mentioned  are  either  placed  on  studs  or  in 
holes  according  to  which  method  is  the  more  suitable 

or  convenient,  and  no  further  means  of  holding  need 
be  provided. 

An  outstanding  and  instructive  example  of  the  super- 
fluity of  any  gripping  device  under  these  conditions 

is  well  demonstrated  by  the  jig  used  in  grinding  the 
faces  or  thrust  buttons,  one  of  which  is  shown  enlarged 
in  the  center  of  accompanying  illustration.  The  jig 
is  a  ring  of  cast-iron  through  which  twenty  holes  are 
drilled  and  countersunk  to  accommodate  the  stems  of 
the  buttons.  The  buttons  are  turned  from  2i-in.  bar, 
case-hardened  and  sand  blasted.  They  are  just  dropped 
into  place,  yet,  though  because  of  the  shape  of  the  jig 
the  magnetism  of  the  chuck  can  exert  but  a  very  slight 
influence,  the  hold  is  suflicient. 

It  was  thought  at  first  that  because  of  the  comparative 
sizes  of  the  faces  and  stems  of  the  buttons  it  would  be 
necessary  to  make  the  jig  in  two  parts  tied  together  by 
a  non-magnetic  bridge,  the  two  parts  to  lie  on  adjacent 
and  opposed  annular  pole  faces  of  the  chuck  so  that  the 
magnetic  lines  of  force  would  have  to  pass  through  the 
buttons.  Actual  experience,  however,  showed  that  even 
in  this  extreme  case  a  locating  hole  for  the  stem  was  all 
that  was  needed. 

Certainly  the  buttons  rotate  under  the  action  of  the 
grinding  wheel  nevertheless  the  grinding  is  quite  satis- factory. 

Setting  the  Lathe  Tool  for  Turning 
By  Harky  Senior 

A.  W.  Forbes  certainly  scratched  a  fertile  subject 
for  discussion  when  he  asked  the  question,  so  long  ago 
that  I  cannot  remember  when  [page  612,  Vol.  53 — Ed.] 
as  to  whether  a  lathe  tool  should  be  set  on  the  level 
of  the  lathe  center,  above,  or  below  it.  Since  then  it 
has  been  hashed  over  by  dozens  of  contributors  many  of 
whom  have,  in  my  opinion,  failed  to  grasp  the  real 

significance  of  Mr.  Forbes'  query,  which  was,  not  ivhere 
you  should  set  the  tool  but  vhy  you  should  set  it  there. 
I  even  took  a  hack  at  it  myself. 

Now  comes  S.  R.  Hunter  of  the  Irememberwayback- 
when  Club  who,  on  page  878,  Vol.  57,  again  tells  us 
where  to  set  the  tool  and  again  fails  to  tell  us  why. 
I  would  like  to  ask  Mr.  Hunter  a  question— not  for 
his  benefit  nor  for  mine,  but  for  the  benefit  of  the 
readers  of  American  Machinist.  In  doing  so  I  will  take 
the  liberty  of  referring  to  his  own  illustrations  on  the 
page  mentioned  above. 

He  says  he  is  of  the  opinion  that  "the  best  results 
can  be  obtained  if  the  cutting  edge  of  the  tool  is  set 
on  a  radial  line  from  the  center  of  the  work  being 

turned,"  (incidentally,  how  could  it  be  set  elsewhere?) 
and  shows  in  his  Fig.  1  some  examples  of  such  setting. 
In  his  Fig.  2  he  shows  examples  of  (presumably)  wrong 
setting. 

The  question  I  would  ask  is  this:  If  the  angle  of 
tangency  that  is  presented  by  the  top  and  front  end  of 
the  tool  to  the  circle  which  is  the  perimeter  of  the 
work  (rake  and  clearance  angles)  are  the  same  as  are 
shown  to  the  left  in  his  Fig.  1  (assumed  to  be  correct), 
what  difference  does  it  make  whether  the  edge  of  the 
tool  is  above  or  below  the  level  of  the  center?  What 

difference,  for  that  matter,  if.it  be  on  top,  on  the  bot- 
tom, or  upside  down  at  the  back? 

It  would  make  a  difference,  but  the  difference  has 
nothing  whatever  to  do  with  the  cutting  action  of  the 
tool. 
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A  Set-Up  and  Checking  Gage 
By  C.  E.  Stevens 

In  machining  a  cast-iron  drive  wheel,  the  belt  groove 
on  the  outside  diameter  and  the  hub  were  finished  in 
one  operation  on  a  Potter  &  Johnston  semi-automatic 
lathe.  A  stellite  form  tool  was  employed  to  turn  the 
outside  diameter  and  the  belt  groove  while  two  counter- 
bores  were  used  on  the  hub.  One  counterbore  was 
placed  in  the  turret,  while  the  other  was  operated 
through  the  spindle. 

It  was  necessary  that  the  counterbored  hub  be  in 
the  right  relation  to  the  belt  groove.  This  relation 
gave  considerable  trouble  in  setting  up,  as  several  tem- 

porary gages  were  first  used.  To  overcome  this  difii- 
culty,  the  gage  shown  in  the  accompanying  illustration 
was  designed  to  give  a  complete  gaging  in  one  setting 
of  the  wheel.  This  gage  and  a  no-go  plug  gage  were 
the  only  gages  employed  in  checking  the  wheel. 

The  base  A  of  the  gage  shown  is  cast  iron,  webbed 
for  lightness  and  durability,  and  machined  to  receive 
the  smaller  details.  Two  machine-steel  blocks  E,  which 
contain  the  bushings  C  and  the  plungers  D  are  fastened 
to  the  base  A  by  four  ll-in.  fillister-head  screws  and 
two  dowels.  The  bushings  C  are  cut  away  and  have  a 
line  cut  on  them  which  is  the  normal  for  the  two  lines 
that  are  cut  on  the  plungers  D,  these  two  lines  being 

3'2-in.  apart,  or  the  amount  of  tolerance  on  the  groove. 
The  tool-steel  plug  E  is  pressed  into  the  base  A  and  has 
a  diameter  that  is  the  low  limit  of  the  counterbore.  The 
distance  from  the  top  of  the  plug  to  the  center  line 
of  the  plungers  D  is  the  same  as  that  from  the  center 
of  the  belt  groove  to  the  bottom  of  the  counterbore. 

A  cast-iron  bracket  H  is  attached  to  the  base  A  by 
four  1-in.  hexagonal-head  screws  and  two  dowels.  To 
this  bracket  is  fastened  the  block  or  bushing  J  which 
is  made  of  machine  steel,  bone-hardened  and  ground  to 
receive  the  plug  K.  This  plug  is  held  in  the  upward 
position  by  a  light  coil  spring,  but  is  prevented  from 
coming  out  of  the  block  /  by  a  small  headless  screw  L 

which,  as  shown,  slides  in  an  elongated  slot.  The  plug 
K  has  a  step  limit  of  0.015  in.  ground  on  the  top, 
which  is  =t  0.007  in.,  the  normal  being  the  top  of  the 
block  J  when  the  bottom  of  the  plug  K  is  the  correct 
distance  from  the  center  line  of  the  plungers  D. 

In  gaging,  the  wheel  is  placed  in  the  bracket  H  and 
set  on  the  bottom  plug  E.  The  plunger  K  is  brought 
down  to  the  bottom  of  the  counterbore.  The  small 
handle  screw  M,  which  is  backed  up  by  a  small  brass 
plug,  is  tightened,  holding  the  plunger  down  in  place, 
while  the  plungers  D  are  brought  in  from  the  sides. 
By  a  gage  of  this  type  the  limits  of  the  wheel  can  be 
easily  checked. 

GAGE  FOR  CHECKING  THE  RELATION  OF  A  WHEEL  HUB  WITH  A  BELT  GROOVE 

Holding  a  Drill  on  the  Tail  Center 
By  Harry  Senior 

On  page  1006,  Vol.  57,  of  American  Machinist,  there 
are  shown  two  devices  for  holding  drills  in  or  on  the 
tail  spindle  of  a  lathe,  one  involving  the  use  of  a 
chuck  and  the  other  intended  to  hold  the  drill  against 
the  tail  center.  Each  of  these  devices  will  doubtless 
do  all  that  its  respective  deviser  claims  for  it  but 
both  of  them  embody  the  defect  of  imposing  the  pres- 

sure of  the  cut  upon  a  part  that  was  never  intended  to 
withstand  it,  the  spline  of  the  tail  spindle.  Neither 
should  be  (and  probably  would  not  be)  tolerated  in  any 
well-regulated  machine   shop. 

The  tail  spindle  of  an  engine  lathe  is  prevented  from 

rotating  by  what  is  known  as  a  "spline  and  feather" 
— if  we  may  say  it  in  the  language  that  has  been 
handed  down  to  us  from  our  forefathers — and  the  sole 
duty  expected  of  these  parts  is  to  resist  the  very  slight 
tendency  of  the  spindle  to  revolve  because  of  the  fric- 

tion of  the  work  upon  the  center. 

The  "spline"  is  a  groove  of  rectangular  section 
extending  lengthwise  of  the  spindle  for  perhaps  half  its 
length  and  is  seldom  more  than  i  in.  wide  by  J  in. 

deep,  often  less.     The  "feather"  is  essentially  a  piece 
of  metal,  the  exposed  portion 

\   j  of  which  is  fitted  to  slide  freely 
\i  without  shake  in  the  spline. 
\  r\  The  feather  is  made  in  many 

ways  by  the  various  lathe 
builders.  In  some  cases  it 

may  be  a  square-sectioned  key, 
possibly  a  couple  of  inches 
long,  with  one-half  of  its  re- 

maining dimension  embedded 
in  a  slot,  similar  to  the  spline, 
cut  in  the  bore  of  the  tailstock ; 
in  others  it  is  a  thinner  piece, 
almost  of  sheet  metal,  held  in 
the  slot  that  is  made  in  the 
barrel  of  the  tailstock  for  the 

purpose  of  allowing  the  latter 
to  be  clamped  upon  the  spindle. 
In  some  lathes  the  feather  is 

shaped  upon  the  end  of  a  head- 
less screw  that  is  tapped  radi- 
ally into  the  bore  of  the  barrel, 

and  in  such  case  it  can  be  no 
longer  than  the  diameter  of 
the  screw. 

This,  then,  is  the  bearing 

that  is  called  upon  to  with- 
stand the  torsional  effect  of 
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rotating  a  drill  (or  what  amounts  to  the  same  thing, 
holding  the  drill  stationary  while  the  work  rotates)  that 
is  sufficiently  large  to  require  setscrewed  collars  upon  the 
outer  end  of  the  spindle.  The  radius  at  which  this  thrust 
is  imposed  can  never  be  more  than  one-half  the  diameter 
of  the  spindle  and  the  bearing  is  seldom  more  than  1  in. 
in  length.  It  is  not  surprising  that  under  such  treatment 
a  lathe  should  develop  trouble  in  the  tailstock  and  be- 

come unreliable  for  accurate  work. 
It  is  not  objectionable  to  use  a  small  drill  that  is 

held  in  a  chuck,  the  shank  of  which  is  fitted  to  the 
taper  hole  in  the  spindle,  but  if  the  power  required  to 
drive  the  drill  is  sufficient  to  wring  loose  the  taper 
shank  it  has  already  overburdened  the  spline  and 
feather.  This  bearing  should  never  be  called  upon  to 

drive  a  drill  held  as  is  the  one  shown  in  Harry  Moore's 
sketch  upon  the  page  mentioned  above.  A  bar  of  some 
kind  (preferably  of  wood)  should  be  rested  across  the 
shank  of  the  drill  and  under  the  tail  of  the  dog,  with 
its  outer  end  bearing  upon  the  wing  of  the  carriage. 
The  pressure  is  thus  delivered,  at  a  longer  radius,  upon 
a  part  amply  capable  of  withstanding  it. 

If  Mr.  Moore,  or  anybody  else,  has  ever  drilled  for 
never  so  short  a  distance  into  a  piece  of  metal  with  a 
drill  of  the  proportions  and  held  in  the  manner  indi- 

cated in  his  sketch,  without  detriment  to  the  lathe,  he 
has  wasted  time;  for  if  such  a  drill  is  driven  to  any- 

where near  its  capacity  it  is  capable  of  shearing  the 
feather  or  upsetting  the  edge  of  the  spline  badly  enough 
to  require  immediate  repair  before  it  has  reached  its 
full  diameter  in  the  work. 

Unsafe  Safety  Devices 
By  p.  p.  Fenaux 

The  home-made  crane  described  by  Milton  Wright 
on  page  655,  Vol.  57,  of  American  Machinist,  shows  a 
considerable  degree  of  ingenuity  in  its  devising  and 
the  manner  of  attaching  it,  but  it  evidences  also  a 
lamentable  disregard  of  the  elements  of  safety.  Seldom 
are  these  elements  given  proper  consideration,  even 
though  we  think  that  we  are  putting  the  idea  of  safety 
foremost. 

What  may  be  going  on  overhead  appears  to  be  of 
little  concern  to  anybody  so  long  as  the  building  stands 
and  exhibits  no  sign  of  distress.  Pipes,  countershafts, 
tackles,  cranes,  etc.,  will  be  added  from  time  to  time 
to  the  burden  of  a  ceiling  on  the  other  side  of  which 
machinery,  stock,  trucks  and  men  may  have  already 
imposed  a  load  sufficient  to  encroach  upon  the  factor 
of  safety. 

Fortunately,  perhaps,  for  the  peace  of  mind  of  many 
shop  managers,  factors  of  safety  have  little  meaning 
to  them.  And  not  only  do  they  err  in  overloading  their 

buildings  but  often  the  safety  of  a  so-called  "safety 
device"  is  not  given  sufficient  consideration.  I  am 
reminded  of  a  case  in  point  that  occurred  in  a  large 
eastern  plant  wherein  there  was  a  safety  committee 
that  prided  itself  upon  its  ability  to  discover  and  elimi- 

nate  dangerous   conditions   existing  around   the  plant. 
There  was  an  elevator  belt  running  under  the  ceiling 

of  a  basement  and  spanning  a  much  used  passage  way. 
The  minimum  distance  of  the  belt  from  the  floor  of  the 
passage  way  was  7  ft.,  sufficient  clearance  for  anything 
that  was  expected  to  pass  that  way — but  suppose  it 
should  break  when  a  man  was  passing? 

The  safety  committee  caused  the  matter  to  be  in- 
vestigated and  the  case  was  deemed  dangerous  enough 

to  warrant  a  guard  of  some  kind.  The  committee  so 
ordered,  the  order  was  vis6d  by  the  management,  and 
in  due  time  reached  the  boss  carpenter,  who  was  de- 

pended upon  to  carry  it  out.  This  worthy  took  two  of 
his  men  to  the  place,  sized  up  the  situation  and  .said: 
"Oh,  h — 1!  Stick  a  coupla  boards  under  the  d — n 

thing." 
Accordingly  four  uprights  were  nailed  to  the  floor- 

beams,  projecting  down  below  the  belt.  The  lower  ends 
of  the  uprights  were  connected  by  cross  pieces  and 
to  the  under  side  of  the  latter  two  g-in.  boards  were 
nailed,  the  nails  not  even  being  clinched.  If  the  belt 
should  break,  these  boards  would  serve  only  as  addi- 

tional projectiles  to  bombard  the  innocent  passer-by. 
But  the  guard  is  still  there,  a  monument  to  the  vigilance 
and  enthusiasm  of  the  safety  committee. 

One-Part  Expanding  Cylinder-Lap 
By  George  A.  Luers 

When  lapping  scratches  and  slight  scores  from  cylin- 
ders of  engines,  the  piston  lap  as  illustrated  in  the  sketch 

herewith  is  especially  serviceable,  in  that  it  is  easily 
made  and,  being  in  one  part,  can  be  removed  and  re- 

placed without  undue  difliculties  in  handling.    The  prac- 

LAP  MADE  FROM  A  PISTON 

tice  of  sawing  a  piston  in  half  and  using  the  halves  with 
a  spring  between  the  sections  is  unhandy,  in  that  the 
halves  separate  when  removed  from  a  cylinder,  necessi- 

tating time  to  re-assemble.  The  construction  shown  is 
a  piston  sawed  partly  in  two.  The  saw  cuts  are  made 
to  overlap,  but  do  not  intersect.  Springs  are  placed  on 
each  side  of  the  handle  extension  at  the  wrist  pin  bosses 
and  hold  the  sides  of  the  piston  extended  with  sufficient 
pressure  to  insure  the  abrasive  being  pressed  against 
the  cylinder  wall  while  lapping.  The  unit  is  compact 
and  does  its  work  effectively  without  the  care  required 
for  a  lap  of  the  segmental  type. 

The  usual  wooden  handle  and  iron  strap  are  the  means 
of  hand  operation.  For  use  in  a  vertical  drilling  ma- 

chine a  suitable  shank  for  the  machine  spindle  is  substi- 
tuted for  the  iron  strap.  A  local  repair  shop  uses  this 

form  of  piston  lap  for  each  size  of  engine  handled,  having 
discarded  the  previousi  laps  for  the  reason  that  much 
time  was  lost  in  placing  them  in  the  cylinders.  This  lap 
can  be  removed  as  frequently  as  desired,  fresh  abrasive 
applied  and  it  can  then  be  slid  back  into  the  cylinder, 
head  first,  without  need  of  holding  or  compressing  it 
to  enter. 
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How  Soon  Should  John  Doe 

Replace  Tliat  Old  Machine? 

IF  THE  manufacturer  of  machinery  had  a  complete 
history  of  every  machine  that  he  ever  made,  he  would 

know  just  about  where  to  go  to  find  the  most  likely 
market  for  his  present  product. 

In  addition  to  the  existing  services  of  the  technical 
paper,  his  agents,  his  salesmen,  and  the  newspapers 
in  locating  new  prospects,  he  would  know  from  his 
record  of  machines  sold,  which  ones  had  probably  out- 

lived their  usefulness  and  should  be  replaced.  Nothing 
would  be  easier  than  to  arrange  his  history  as  a  tickler 
and  have  a  clerk  once  each  month  advise  agents  and 
salesmen  of  replacement  prospects  in  their  territories. 

All  manufacturers  keep  records  of  their  machines 
by  serial  numbers,  date  of  sale,  and  purchaser.  But 

they  don't  know  what  becomes  of  the  machines  after 
the  original  purchaser  is  through  with  them.  Nor  can 
they  know  without  constant  and  expensive  follow-up 
unless  the  seller  of  a  machine,  whether  new  or  old, 
will  voluntarily  report  the  sale  to  the  manufacturer. 
That  in  the  long  run  he  might  benefit  from  doing  so 
is  not  inconceivable.  But  it  is  beyond  credence  that 
he  would  make  the  report  without  hope  of  equal  return. 
Which  points  out  that  some  form  of  reward  would  have 

to  be  inaugurated  by  the  manufacturer — perhaps  a 
limited  amount  of  consulting  service,  or  the  like. 

Aid  to  the  manufacturer  would  be  the  primary  intent 
in  a  system  of  reporting  sales.  But  there  would  be 
important  byproducts  that,  as  frequently  happens,  might 
become  more  important  than  the  object  at  first  sought. 
Any  machine  manufacturer  would  be  in  a  far  better 
position  than  he  is  in  today  to  forecast  his  own  busi- 

ness. Then  if  he  and  all  other  manufacturers  of  milling 
machines,  motors  or  multigraphs  sent  their  data  to  a 
clearing  or  statistical  bureau,  controlled  by  themselves, 
the  machinery  industry  would  at  last  have  a  source  for 
frets,  something  deplorably  lacking  now. 

About  the 

Names  of  Things 

A  LTHOUGH  it  may  take  years  to  secure  the  universal 
Jr\.  adoption  of  the  standards  being  formulated  and 
recommended  by  the  various  committees  now  at  work, 
they  will  gradually  become  standard  practice  and  we 
shall  be  the  better  for  it.  The  adoption  of  the  U.  S.  S. 
form  of  thread  was  slow  in  coming.  Being  first  advo- 

cated by  William  Sellers  and  later  by  the  Franklin 
Institute,  it  is  now  used  not  only  in  this  country  but 
in  many  others.  The  proportions  have  been  changed  to 
soE»e  extent  but  the  thread  with  a  flat  top  and  bottom 
is  almost  universal  outside  of  Great  Britain. 

New  conditions  have  made  finer  pitches  desirable  in 

many  cases  and  interchangeable  manufacture  has  made 
standard  tolerances  nece-ssary.  But  these  only  supple- 

ment and  do  not  supplant  the  work  of  the  pioneers. 
Standardization  can  and  will  simplify  manufacturing 

and  eliminate  much  economic  waste  which  now  exists 
in  capital  tied  up  in  needless  sizes  and  kinds  of  ma- 

chines and  accessories.  The  cost  of  repairs  on  auto- 
mobiles, locomotives  and  machinery  of  all  kinds  will  be 

greatly  reduced  by  a  greater  standardization  of  such 
parts  as  are  common  to  various  machines. 

There  is,  however,  a  great  need  of  standardization 
in  another  line,  namely,  in  the  nomenclature  of  the 
machine  building  industry.  We  have  no  standard  names 
for  such  simple  things  as  bolts,  nuts  and  screws.  If 
you  doubt  it  just  send  an  order  to  different  stores  or 
makers  for  round  head,  oval  head,  French  head,  cheese 
head,  flat  head  and  fillister  head  screws  and  see  what 
you  get.  Or  ask  a  dozen  makers  to  define  machine 
screws,  stove  bolts  and  cap  .screws.  Or  ask  them  to 
tell  you  the  difference  between  a  hand  screw  machine 
and  a  turret  lathe. 

There  is  no  more  needed  field  of  standardization  than 
that  of  the  nomenclature  of  the  machine  building 
industry.  The  lack  of  it  causes  annoying  delays  and 
money  losses  which  count  up  in  a  much  larger  total 
than  might  be  imagined.  A  rose  by  any  other  name 
may  smell  as  sweet,  but  it  is  annoying  and  expensive 
to  order  a  rose  reamer  and  get  a  three  fluted  drill. 

Tools  Should  Be  Sharpened 

When  They  Are  Still  Sharp 

THE  IDEA  THAT  tools  must  be  sharpened  when 
they  are  dull  is  so  natural  that  no  instructions  need 

to  be  given  on  this  point.  On  the  other  hand  it  seems 
to  be  taken  for  granted  that  no  tool  should  be  sharpened 
until  it  is  dull  and  this  is  far  from  right.  Just  when 
a  tool  should  be  sharpened  is  a  matter  for  discussion 
but  that  we  should  not  wait  until  it  is  dull  seems  clear 
enough. 

The  life  of  expensive  tools,  such  as  milling  cutters, 
broaches,  etc.,  may  be  much  prolonged  if  they  are 
sharpened  at  the  proper  moment.  One  sixteenth  of 
an  inch,  or  perhaps  an  eighth,  may  have  to  be  ground 
off  the  teeth  if  the  cutter  has  been  in  use  one  minute 
too  long,  whereas  five  thousandths  might  have  been 
sufficient  if  it  had  been  in  work  one  minute  less. 

There  is  not  only  a  loss  of  tool  value  but  also  of 
production,  for  the  man  who  does  the  work  or  super- 

vises it  is  almost  sure  to  go  to  the  safe  side  by  reducing 
feeds  or  speeds.  He  may  not  be  able  to  produce  more 
work  with  one  sharpening  of  the  tool,  but  he  can  at 
least  point  to  the  length  of  time  the  tool  has  been  in 
use.  Not  everyone  realizes  the  fact  that  time  means 
nothing  and  that  it  is  production  which  counts. 

We  cannot  gage  to  a  minute  the  time  when  the  tool 
should  be  sharpened  but  we  can  make  observations 
which  will  enable  us  to  remove  the  tool  and  sharpen 
it  before  it  is  so  dull  that  a  large  amount  must  be 
ground  off.  If  our  e.xperience  shows  that  the  cutter 
becomes  dull  after  milling  200  pieces,  let  us  examine 
that  tool  after  150  or  125  pieces  and  observe  when 
it  begins  to  get  dulL     If  we  find  that  the  first  signs 

^ 
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of  dullness  appear  after  175  pieces  let  us  stop  at  150. 
We  will  find  that  the  period  between  beginning  to  get 
dull  and  complete  breakdown  is  very  short.  When  we 
are  reasonably  sure  that  a  certain  number  of  pieces  can 
be  milled  or  drilled  or  faced,  before  the  tool  becomes 
really  dull,  and  when  we  have  allowed  a  reasonable 
factor  of  safety,  let  us  make  it  a  point  to  sharpen  the 
tool  at  that  particular  output  and  give  instructions 
accordingly. 

We  do  not  get  the  greatest  ouput  by  letting  a  man 
work  till  he  faints  from  exhaustion  before  we  let  him 
rest  and  feed  himself;  neither  will  we  get  the  greatest 
possible  results  from  a  tool  when  we  wait  till  it  breaks 
down  before  we  restore  it  to  the  proper  condition. 

Teach  Cleanliness 

in  the  Machine  Shop 

ONE  OF  THE  reasons  why  boys  do  not  hasten  to 

learn  the  machinist's  trade  is  the  dirt  and  grime  of 
the  shop.  For  in  too  many  cases  it  leads  to  a  careless- 

ness of  personal  habits  and  who  can  blame  a  mother  or 
a  best  girl  for  preferring  some  less  dirty  occupation 
for  her  boy?  Other  things  being  equal,  is  there  any 
reason  for  picking  a  dirty  job  unless  one  has  such  a 
decided  taste  for  mechanics  that  nothing  else  will 
satisfy? 

The  average  boy  has  no  such  leaning  and  it  is  up  to 
us  to  show  him  that  few  white-colla^p  jobs  are  equal  to 
that  of  a  skilled  mechanic.  He  can  be  shown  that,  while 
oil  and  metal  chips  do  soil  the  hands  and  cannot  be 
eliminated,  he  can  leave  the  shop  as  clean  as  though  he 
sold  silk  sox  or  worked  in  a  bank.  And  furthermore, 
that  his  work  is  more  important,  more  fascinating  and 
has  greater  opportunity  for  advancement. 

There  is  no  need  for  any  boy  or  man  to  leave  a  mod- 
ern shop  looking  like  a  coal  heaver.  Nearly  all  shops 

now  provide  modern  wash  rooms  in  which  men  can 

wash  thoroughly,  and  part  of  the  boy's  training  should 
be  to  urge  him  to  be  neat  and  clean  when  he  leaves 
the  shop.  If  the  washing  facilities  are  not  adequate, 
means  should  be  provided  so  that  the  boys  and  men  can 
get  clean,  and  without  delay.  For  no  one  likes  to  be 

delayed  in  getting  home  after  the  day's  work. 
The  wearing  of  clean  overalls  should  be  encouraged, 

even  to  the  extent  of  washing  them  frequently  without 
charge.  Better  yet,  the  street  clothes  should  be  removed 
while  in  the  shop  and  replaced  with  old  clothes  or  simply 
overalls,  as  preferred.  The  best  mechanic  we  ever  knew 
always  left  the  shop  looking  as  neat  as  any  banker.  No 
boy  should  get  the  false  notion  that  greasy  clothes  and 
a  dirty  face  denote  the  best  mechanic.  The  opposite 
is  usually  the  case.  He  should  not  shun  dirty  jobs, 
because  they  frequently  require  great  skill,  but  no  boy 
should  be  content  to  remain  dirty  or  to  go  home  in  this 
condition. 

A  campaign  for  cleanliness  in  connection  with  any 
apprenticeship  course  will  have  good  results  in  differ- 

ent ways.  It  will  elevate  the  morale  of  boys  already 
in  the  shop.  It  will  aid  in  overcoming  home  objections 
and  social  prejudices  and  so  will  help  materially  in 
securing  a  better  class  of  boys.  And,  indirectly  per- 

haps, it  will  help  by  having  better  care  taken  of  the 

company's  property. 

Is  Our  Present  Civilization 

Actually  a  Failure? 

DEXTER  S.  KIMBALL,  past  president  of  the 
A.  S.  M.  E.,  speaking  about  "The  Engineer  in  the 

Nation's  Progress,"  said  the  charge  is  made  that  modern 
civilization  is  a  failure.  We  agree  fully;  the  charge  is 
made  and  remade  and  repeated  again  and  again,  and 
to  prove  this  charge  defects  are  shown  up,  unsatisfac- 

tory conditions  are  pointed  out  and  the  present  condi- 
tions of  unrest  are  quoted.  And  yet  we  fail  to  see  the 

connection  between  the  facts  which  are  presented  and 
the  conclusion  which  is  drawn. 

To  say  that  the  present  civilization  is  a  failure  is 
equivalent  to  saying  that  the  one  past  was  better.  Else 
why  the  plaintive  tone.  Again,  if  the  civilization  of  the 
past  was  better  we  should  be  willing  to  go  back  to  it 
if  we  can.  Now,  how  many  of  those  who  bewail  the 
past  are  willing  to  live  under  the  conditions  of  two 
hundred  years  ago?  A  few,  perhaps,  but  certainly  not 
many.  Those  who  might  be  willing  to  go  back  are 
probably  the  men  who  have  wealth  and  who  love  to  lord 
it  over  others,  those  who  would  like  to  spend  their  lives 
in  idleness  and  have  the  means  to  do  so.  For  such  men 
the  present  civilization  is  a  failure  for  there  is  no 
honorable  place  for  the  idle  and  class  superiority  is 
laughed  out  of  court. 
How  about  the  worker,  the  man  who  is  not  satisfied 

with  things  as  they  are,  would  he  go  back?  A  super- 
ficial comparison  between  now  and  then  will  be  sufficient 

to  convince  anybody  that  he  would  not.  His  condition 
is  so  much  better  than  it  was  that  only  complete  ignor- 

ance or  supreme  folly  could  make  him  wish  for  the 
past.  As  a  matter  of  fact,  he  does  not.  He  wants  con- 

ditions better  than  they  are  and  nothing  could  be  more 

correct,  more  just  than  that.  "     -        -         -    -     - 
There  was  a  time  when  he  was  not  satisfied,  and 

when  his  voice  was  not  heeded.  There  was  nothing 
for  him  to  do  but  submit  and  suffer.  That  kind  of 
civilization  was  a  failure.  As  it  is  now,  every  man  is 
permitted  to  strive,  to  express  his  wants  and  desires, 
and  to  bring  his  own  little  brick  of  progress  and  add 
it  to  the  rising  walls  of  the  home  we  are  to  live  in,  our 
future  civilization.  The  house  is  not  yet  completed, 
far  from  it.  The  plans  are  not  entirely  correct  and 
must  be  altered  as  we  progress  and  find  defects,  and 
once  in  a  while  we  must  pull  down  parts  which  have 
been  erected  and  prove  to  be  wrong  or  untrustworthy. 
But  after  all  the  building  is  going  up.  It  is  not  a 
failure,  it  is  merely  not  complete  and  those  who  have 
to  find  shelter  in  it  are  a  little  impatient. 

IF  WE  COULD  turn  metal  at  sawmill 
speed,  we  would  not  be  interested  in 
heavy  chips  and  heavy  tools  and  heavy 
machines.  And  yet  there  is  no  pride  like 
the  pride  of  the  man  who  produces 

ii^r^^^^fi  chips  with  which  one  could  fell  an  ox. 
The  greater  part  of  the  development  of  tools  has  been 
along  the  lines  of  might  and  size.  Why  not  start  in 
along  the  lines  of  speed,  which  would  remove  metal 
without  distorting  the  work?  Let  us  explore  a  little; 
we  may  find  fertile  fields. 

>^ ^ 
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Carroll  16-Incli  Motor-Driven 

Quick-Change  Gap  Lathe 
The  lathe  shown  in  Fig.  1  is  niade 

by  the  A.  V.  Carroll  Machine  Tool 
Co.,  Norwood,  Cincinnati,  Ohio.  It 
is  especially  intended,  when  equipped 
with  the  drive  shown,  for  automotive 
repair  shops,  general  repair  shops  or 
any  place  where  a  self-contained 
lathe  unit  is  wanted  for  general  us& 

may  be  obtained  without  altering  the 
gear  box  or  intermediate  gears. 
Either  three-  or  four-step  cones  may 
be  had,  and  either  single  or  double 
back-gears. 

The  carriage  is  fitted  to  receive 
a  taper  attachment,  which  may  be 
put  on  at  any  time.    The  apron  gears 

FIG.  1— CARROLL  16-IN.  MOTOR-DR  IVEN  QUICK-CHAXGE  GAP   LATHE 

The  bed  is  made  with  what  is 

called  an  "invisible  gap,"  obtained 
by  eliminating  the  inside  ways  near 
the  head,  as  shown  in  Fig.  2.  A  12- 
in.  girder  supports  the  bed  at  this 
point  to  give  it  extra  strength.  The 
construction  is  similar  to  that  used 
on  the  14-in.  Carroll  lathe  described 
on  page  884,  Vol.  54,  of  American 
Machinist.  The  carriage  ways  are 
chilled  in  order  to  give  long  wear. 

In  the  bowl-type  headstock  all 
gears  are  covered  and  bronze  bear- 

ings are  used.  The  lathe  is  rated  as 
16-in.,  but  the  gap  allows  a  swing  of 
19  in.,  and  by  raising  the  headstock         ^jq  2-view  of  bed,  showlxg 
on  special  blocks  a  swing  of  22  in.  -ixvisible  gap- 

and  studs  are  of  steel  and  bronze. 

The  machine  has  the  usual  interlock- 
ing feeding  device,  and  right-  or  left- 

hand  feed  arrangement.  The  com- 
pound rest  has  taper  gibs  and  a 

large  graduated  base. 
The  quick-change  gear  box  gives 

twenty-four  feed  changes  by  shift- 
ing one  lever.  Change  gears  can 

also  be  used  on  the  end  of  the  lower 
drive  shaft  for  any  odd  thread.  The 
tailstock  has  the  regular  set-over 
feature  and  self  discharging  center. 

The  beds  are  made  6,  8,  10  and  12 
ft.  long.  The  6-ft.  lathe  will  take 
40  in.  between  centers  and  weighs 
1,950  lb.  when  boxed  for  export.  The 
usual  equipment  goes  with  the  lathe. 

Weaver  "High-Speed" 
Hand  Screw  Press • 

A  hand-operated  forcing  press  for 
general  use,  particularly  on  that  class 
of  work  encountered  in  garage  re- 

pair shops,  has  recently  been  devel- 
oped by  the  Weaver  Manufacturing 

Co.,  Springfield,  111.,  and  placed  on 
the  market  under  the  name  of  the 

"Hi-Speed"  press.  In  most  of  its 
general  features,  the  press  is  similar 
to  that  described  for  the  same  con- 

cern on  page  569,  Vol.  41  of  Ameri- 
can Machinist.  The  principal  differ- 

ence is  the  fact  that  it  is  equipped 
with  a  mechanism  that  enables  it  to 
be  operated  as  an  arbor  press,  as 
well  as  a  screw  press. 
The  accompanying  illustration 

shows  the  press  being  employed  as 
an  arbor  press,  for  which  purpose  it 
is  operated  by  the  lever  on  the 
central  housing.  This  lever  actuates 
a  pinion  that  meshes  with  a  rack  cut 
in  a  sleeve  fitting  over  the  screw  of 
the  press.  The  sleeve  is  attached  to 
the  plate  of  the  thrust  bearing,  so 
that  by  pulling  down  on  the  lever, 
both  the  handwheel  and  the  screw 
can  be  lowered  as  a  unit  a  distance 

of  approximately  2  in.  This  mecha- 
nism is  of  particular  use  when  pres- 

sure under  2,000  lb.  is  sufficient,  and 
it  provides  a  sufficiently  sensitive 
means  of  pressing  in  bushings,  as 
the  operator  can  feel  when  the  right 
artiount  of  pressure  has  been  reached. 

If  a  greater  pressure  is  required 
than  can  be  supplied  by  the  rack  and 
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pinion  mechanism,  the  screw  can  be 
fed  downward  to  the  work  by  spin- 

ning the  handwheel.  The  ratchet 
lever  on  the  left  of  the  press  is  then 
dropped  into  position  on  the  hand- 
wheel  and  pressure  applied  by  pulling 
down  on  the  lever,  which  in  the  ac- 

companying illustration  is  shown  in 
its  out-of-use  position.  Two  ratios 
of  leverage,  one  1,500  to  1,  and  the 

WEAVER    •HIGH-SPEED"    ARBOR   AND 
SCREW  PRESS 

other  3,000  to  1,  are  provided  by 
this  mechanism.  Thus,  work  requir- 

ing pressure  up  to  60,000  lb.  can  be 
handled  in  the  press.  It  is  not  neces- 

sary to  change  the  position  of  the 
work  when  changing  from  one  lever- 

age to  the  other.  Since  the  pressure 
is  always  exerted  downward  on  the 
levers,  the  press  need  not  be  bolted 
to  the  floor. 

A  device  consisting  of  two  cam- 
faced  washers  in  the  thrust  bearing, 
enables  the  pressure  to  be  instantly 
relieved  by  one  reverse  stroke  of  the 
lever.  The  handscrew  can  then  be 

spun  to  quickly  raise  the  screw,  with- 
out the  necessity  of  backing  off 

gradually  with  a  slow-speed  motion. 
The  frame  of  the  press  is  made  in 

one  piece.  The  bolster  can  be  set  in 
any  position  on  the  frame  to  give  the 
proper  space  for  the  work.  A  face- 

plate, two  pressure  blocks,  two  vise 
blocks  and  two  sections  of  6-in.  chan- 

nel steel  are  furnished  for  use  in 
holding  the  work.  The  regular  size 
of  press  has  a  distance  of  32  in. 
between  the  uprights,  but  a  press 
42  in.  between  the  uprights  can  be 
supplied  to  handle  work  that  is  too 
large  for  the  smaller  press. 

Carroll  12.1nch  Quick- 
Change  Gap  Lathe 

The  12-in.  "invisible-gap"  lathe 
shown  herewith  is  made  by  the  A.  V. 
Carroll  Machine  Tool  Co.,  Norwood, 
Cincinnati,  Ohio.  While  normally 
rated  as  a  12-in.  machine,  the  bed 
is  so  made  that  chuck  or  faceplate 
work  up  to  14  in.  in  dia.  may  be 

turned.  The  "invisible-gap"  bed 
construction  is  similar  to  that  de- 

scribed on  page  884,  Vol.  54,  of 
American  Machinist.  The  lathe  is 

made  for  belt  drive  with  a  three-step 
cone  and  single  back-gear.  The 
quick-change  gear  box  has  all  steel 
gears,  and  the  use  of  one  gear-shift- 

ing lever  gives  twenty-four  feed 
changes. 

The  headstock  is  of  the  bowl  type 
with  all  gears  covered.  It  is  so 
made  that  raising  blocks  may  be 
easily  placed  under  it  to  give  addi- 

tional swing  without  altering  the 
gear  box  and  intermediate  gears. 

The  carriage  has  a  thread  indi- 
cator or  chasing  dial,  and  is  ar- 
ranged for  a  taper  attachment,  which 

may  be  ordered  and  placed  on  it  at 
any  time.  The  reverse  for  right- 
hand  or  left-hand  feeds  is  obtained 
from  the  apron. 

The  compound  rest  has  taper  gibs 
throughout  and  a  large  graduated 
base.  Three  lengths  of  bed,  3  ft. 
8  in.,  4  ft.  8  in.  and  5  ft.  8  in.,  are 
regularly  made. 

Hargrave  C-Clamp 
The  clamp  shown  is  intended 

especially  for  automobile  body  work, 
pattern  work,  or  for  any  place  where 
the  work  requires  a  greater  reach 
than  the  ordinary  C-clamp  will  give. 
The  steel  screw  is  cut  with  a  deep 
Acme  thread,  which,  it  is  claimed, 
gives   a   better   bearing   and   more 

HARGRAVE  C-CLAMP 

clamping  power  than  the  square 
thread,  and  also  lengthens  the  life 
of  the  tool.  The  clamp  screw  can  be 
furnished  with  either  an  end  button, 
or  a  ball-and-socket  oscillating  tip,  to 
suit  the  type  of  work  being  per- 

formed. The  frame  of  the  clamp  is 

of  I-section,  strong  enough  to  with- 
stand any  force  that  can  be  exerted 

when  screwing  the  clamp  by  hand. 
The  clamps  are  made  in  3,  4,  5  and 

6  in.  sizes,  with  2 A,  2 J,  3  and  3i^6  in. 
throat  depth,  respectively.  They  are 
made  by  the  Cincinnati  Tool  Co., 
Norwood,  Cincinnati,  Ohio,  and  are 
sold  under  the  name  of  Hargrave. 

CARROLL   12-INCH  QUICK-CHANGE  GAP  LATHE 
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Cincinnati  Acme  No.  1  Universal 
Turret  Lathe 

The  machine  shown  herewith  is 
the  product  of  the  Acme  Machine 
Tool  Co.,  Cincinnati,  Ohio.  In  the 
design  of  this  No.  1  universal  tur- 

ret lathe  many  features  have  been 
embodied  with  the  view  of  making  it 
a  high-production  machine  for  the 
manufacturing  of  parts  from  bar 
stock,  castings  or  forgings.  Eleven 
different  tool  stations  are  provided 
for  such  operations  as  boring,  fac- 

ing, turning  and  forming.  Two  or 
more  tools  can  be  in  operation  at  the 
same  time,  the  number  depending  on 
the  contour  of  the  work  being  ma- 

chined. Both  the  main  and  cross- 
slide  turrets  may  be  operated  simul- 

taneously or  independently,  as  they 
have  separately  controlled  feeds. 

Two   models   of  the   machine    are 

to  the  turret  and  tools.  It  is  so 
made  as  to  clear  the  chuck,  and  can 
be  run  out  of  the  way  to  permit 
using  short  tools  in  the  main  turret. 

Six  independent  stops  for  the  longi- 
tudinal movement  are  provided.  The 

square  turret  is  mounted  on  the 
cross-slide  and  is  positioned  by  a 
hardened  lock-bolt  located  directly 
under  the  cutting  tool.  It  can  be 
indexed  to  four  positions,  a  single 
vertical  movement  of  the  top  lever 

unclamping  the  turret  and  with- 
drawing the  bolt. 

The  main  turret  is  hexagonal  in 
shape  and  provided  with  six  tool 
holes  fitted  with  binder  bushings. 
Each  turret  face  has  four  tapped 
holes  also,  for  securing  tools  to  it. 
The  turret  locking  bolt  is  placed  at 
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made.  One  has  a  cone-pulley  driven 
head,  as  illustrated,  and  the  other 
has  a  single-pulley  driven  all-geared 
head.  The  single-pulley  driven  head 
is  of  the  sliding  gear  type  giving 
twelve  changes  of  speed  from  18  to 
318  r.p.m.  The  speed  changes  are 
operated  by  means  of  two  convenient 
levers  on  the  front  of  the  headstock. 
One  lever  controls  three  changes  and 
the  other  four,  and  the  combination 
of  the  two  furnishes  the  twelve 
changes.  The  sliding  and  mating 
gears  are  of  chrome-nickel  steel. 
Splash  lubrication  is  used.  The 
stop  and  reverse  lever  is  placed  on 
top  of  the  headstock  in  easy  reach  of 
the  operator.  The  head  casting  is 
solid  with  the  bed,  making  the  en- 

tire structure  very  rigid. 
The  side  carriage  spans  the  ways 

of  the  bed,  and  there  is  no  overhang 

the  front  end  of  the  slide  and  works 
in  hardened  and  ground  taper  bush- 

ings let  into  the  solid  turret  as  near 
the  outer  edge  as  practicable.  Stops 
are  provided  for  each  turret  position, 
and  provision  is  made  for  a  slight 
over-feed.  The  stops  are  also  ar- 

ranged to  trip  the  power  feed. 
Eight  feeds  may  be  given  either 

turret  carriage,  varying  from  13  to 
333  revolutions  of  the  spindle  for 
each  inch  of  carriage  travel.  Feeds 
to  the  side  carriage  can  be  reversed 
by  operating  a  knob  on  the  apron. 
There  is  a  large  micrometer  dial 
on  the  cross-feed  screw. 

The  machine  will  take  li  in.  round, 
liV  in.  square  or  lA  in.  hexagonal 
stock,  the  hole  in  the  spindle  being 
li  in.  in  diameter.  Stock  can  be  ma- 

chined 9  in.  in  length  and  up  to  18 
in.  in  diameter. 

For  the  geared-head  type  of  ma- 
chine a  2-hp.,  1,200-r.p.m.,  constant- 

speed  motor  is  best,  while  for  the 
cone-head  type  a  2-hp.,  variable-speed 
motor  running  from  500  to  1,500 
r.p.m.  is  recommended.  The  machine 
weighs  net  about  3,150  pounds. 

"Ettco"  Special  Self- 

Gripping  Mandrels 
Special  types  of  the  "Ettco"  self- 

gripping  mandrel  have  been  de- 
veloped by  the  Eastern  Tube  &  Tool 

Co.,  Inc.,  Brooklyn,  N.  Y.  to  adapt 
the  tool  to  many  classes  of  work.  The 
plain  mandrel  with  centers  in  each 
end  was  described  on  page  962,  Vol. 
53  of  American  Machinist. 

The  body  of  the  mandrel  is  equip- 
ped with  three  grooves,  each  groove 

containing  a  small  hardened  steel 
roller  that  it  held  in  place  in  the 

gripping  position  by  means  of  a  flat 
spring.  The  diameter  over  the  small 
rollers  can  thus  be  varied  by  shifting 
the  rollers  in  the  slots.  The  work 
cannot  be  turned  in  one  direction  on 
the  mandrel,  as  it  is  wedged  tightly 
while  the  cut  is  being  taken.  By 
twisting  it  in  the  reverse  direction, 
it  is  released  and  can  be  slipped  off 
the  mandrel.  The  advantage  of  the 
construction  is  that  it  is  not  neces- 

sary to  drive  the  work  on  the 
mandrel,  as  when  a  tapered  mandrel 
is  employed.  A  greater  speed  of 

operation  in  putting  on  and  remov- 
ing the  work  is  thus  possible. 

The  mandrel  at  the  top  of  the  illus- 
tration   is    equipped    with    a    taper 

"ETTCO"    SPECIAL    SELF-GRIPPING 
MANDREL 

shank  and  the  one  at  the  bottom  with 
a  threaded  end.  It  can  be  seen  that 
in  the  latter  case  the  mandrel  does 
not  pass  completely  through  the 

work.  Special  mandrels  to  fit  Lo- 
Swing  and  Fay  automatic  lathes  as 
well  as  other  automatic  and  engine 
lathes,  can  be  furnished. 
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Storm  Cylinder  Refinishing 
Machines 

The  Storm  Manufacturing  Co.,  406 
Sixth  Ave.  South,  Minneapolis,  Minn., 
has  recently  developed  a  process 
known  as  "Stormizing"  for  refinish- 

ing the  cylinders  of  automotive  en- 

FIG.    1— STORM    AUTOAIATIC 
FINISHING  aiACHINE 

gines.  The  process  consists  of  first 
truing  up  the  worn  cylinder  by  a 
cutting  operation,  and  then  by  a 
.second  operation  grinding  or  honing 
the  surface  to  give  a  fine  finish.  The 
machines  that  have  been  developed 
for  this  work  are  of  different  types 
to  suit  working  conditions,  and  in 
the  main  consist  of  the  models  for- 

merly made  by  the  concern,  but  with 
the  addition  of  the  spindle  carrying 
the  finishing  head.     Thus  each  ma- 

chine really  consists  of  two  units, 
that  make  it  applicable  to  both  cut- 

ting and  grinding  operations. 
The  finishing  head  that  carries  the 

abrasive  block  was  described  in  de- 
tail on  page  746,  Vol.  57  of  American 

Machinist.  It  has  a  capacity  from 
21  to  8  in.  in  diameter  and  can  be 
driven  by  a  drilling  machine  or  port- 

able electric  drill,  as  well  as  by  the 
machines  that  are  illustrated  here- 
with. 

In  cylinders  that  are  uniformly 
and  only  slightly  worn,  the  finishing 
head  can  be  used  without  any  pre- 

vious cutting  operation.  An  electric 
driven  unit  for  this  purpose  is  illus- 

FIG.    2— MODEL-R    HEAVY-DUTY 
STORMIZING  MACHINE 

FIG.    3 — MODEL-M    SEMI-PORTABLE 
STORMIZING  MACHINE 

trated  in  Fig.  1.  The  machine  is 
self-centering  and  automatic  in  op- 

eration. The  head  is  simply  inserted 
in  the  cylinder  and  the  collar  set  to 
actuate  the  automatic  reverse  at  the 
proper  point.  The  head  then  passes 
back  and  forth  through  the  cylinder 
at  a  uniform  rate  and  produces  a 
uniform  finish  throughout.  This 
equipment  is  suitable  for  use  on 
cylinders  that  have  previously  been 
bored  or  reamed  to  accurate  shape. 
It  is  thus  applicable  to  use  in  shops 

already  equipped  with  tools  for  accu- 
rate reaming  or  boring. 

The  Model-R  heavy-duty  machine 
shown  in  Fig.  2  is  similar  in  general 
construction  to  that  described  on 

page  289,  Vol.  53  of  American  Ma- 
chinist. However,  a  finishing  spindle 

unit,  such  as  just  described  for  the 
finishing  machine,  is  incorporated 
in  an  inverted  position.  There  are 
thus  two  spindles,  one  for  the  boring 

operation  and  one  for  the  honing  op- 
eration.   The  capacity  of  the  machine 

is  for  diameters  from  2i  to  12  in. 
and  up  to  20  in.  deep.  Either  belt 
driven  or  motor-driven  machines  can 
be  furnished.  The  height  to  the  top 
of  the  table  is  44  in.  The  working 
table  is  24  by  30  in.  in  size  and  the 
finishing  table  12  by  40  in.  The 
machine  occupies  a  floor  space  of  36 
by  40  in.  and  has  a  shipping  weight 
of  1,200  pounds. 

A  smaller  machine,  designated  as 
the  Model-M  semi-portable  Stormiz- 
ing  machine,  is  illustrated  in  Fig.  3. 
This  machine,  which  was  described 
in  its  original  form  on  page  612,  Vol. 
55,  can  be  employed  either  on  its 
stand,  as  illustrated,  or  it  can  be  re- 

moved and  fitted  to  motor  cylinders 
that  are  left  in  place  in  the  chassis  of 
the  automobile.  As  shown,  the 
machine  is  equipped  with  a  1-hp., 
110-voIt  a.c.  motor  and  takes  up  a 
floor  space  of  24  by  29  in.  The 
machine  may  be  driven  from  a  drill- 

ing machine  or  similar  machine,  if 
motor  drive  is  not  desired.     An  ar- 

FIG.  4— MODEL-S  PORTABLE  STORM- 
IZING MACHINE 

rangement  of  this  sort  employing  a 
drilling  machine  was  illustrated  on 
page  1,016,  Vol.  54  of  American 
Machinist. 

The  Model  S  portable  machine  is 
for  work  on  cylinders  while  the 

motor  block  is  in  place  in  the  chas.-jis. 
The  unit  is  merely  clamped  to  the  top 
of  the  block  and  a  clamping  bolt  is 
passed  down  through  the  cylinder  to 
hold  it.  The  unit  is  driven  by  a  i-hp. 
electric  motor.  Two  cutter  heads 
are  ordinarily  furnished,  to  give  a 

capacity  from  2 g  to  4 J  in.  The  ship- 
ping weight  is  125  pounds. 
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Chapman  "Allatonce"  Com- 
mutator Soldering 

Machine 

The  accompanying  illustration 
shows  a  production  machine  recently 
placed  on  the  market  by  the  P.  E. 
Chapman  Electrical  Works,  10th  and 
Walnut  Sts.,  St.  Louis,  Mo.,  especially 
for  soldering  the  joints  of  small  com- 

mutators. The  machine  is  called  the 

"Allatonce"  soldering  machine,  be- 
cause with  it  all  the  joints  on  a  com- 

mutator, rotor  or  on  the  end  of  a 
container  are  soldered  at  one  time. 
The  construction  of  the  machine  is 

such  that  it  can  be  employed  wher- 
ever production  soldering  work  of 

a  nature  similar  to  that  mentioned 
is  to  be  performed. 

No  hand  soldering  with  a  soldering 
iron  is  employed,  but  a  large  volume 
of  melted  solder  is  carried  in  a  bath 
in  the  machine.  A  gas  burner  is 
provided,  and  a  protective  jacket 
around  the  bath  prevents  undue  loss 

CHAPMAN  "ALLATONCE"  COMMUTA- 
TOR SOLDERING  MACHINE 

of  heat  and  protects  the  operator. 
The  products  of  combustion  may  be 
piped  outside  the  plant. 
When  soldering  commutators  of 

small  motors,  the  commutator  is 
placed  in  a  container  arrangement 
which  both  holds  it  and  protects  the 
shaft  and  the  ring  insulation  from 
contact    with    the    solder.      Suitable 

protective  holding  arrangements  can 
be  provided  for  rotors  or  whatever 
work  is  being  soldered.  The  height 
of  the  solder  is  then  raised  by  de- 

pressing the  treadle,  so  that  the 
solder  flows  around  the  portion  to 
be  joined  and  fills  all  the  crevices 
without  the  dripping  of  solder  that 
occurs  when  a  hand  soldering  iron 
is  employed. 

The  surface  of  the  solder  is  auto- 
matically cleaned  of  dross  as  it  is 

raised  to  the  height  of  the  joint.  A 
stop  is  provided  on  the  treadle 
mechanism  to  enable  bringing  the 
solder  to  the  proper  level  and  to 
prevent  flooding  it  back  of  the  com- 

mutator. Features  of  operation  of 
the  machine  are  the  speed,  the  uni- 

formity of  the  work  produced,  and 
the  fact  that  short  circuiting  of  the 
armatures  due  to  solder  running  in 
the  wrong  place  does  not  occur. 

The  machine  is  ordinarily  made  in 

two  sizes,  although  larger'  machines 
can  be  furnished  to  suit  special  pur- 

poses. The  smaller  machine  has  a 
capacity  for  commutators  from  ]  to 
2  in.  in  diameter  and  up  to  2  in.  long. 
The  machine  occupies  a  floor  space 
of  15  X  18  in.  Its  net  weight  is  130  lb., 
and  it  holds  about  30  lb.  of  solder. 
Crated  for  domestic  shipment  the 
weight  is  200  lb.,  while  boxed  for 
export  it  is  about  300  pounds. 

The  Size  2  machine  has  a  capacity 
for  commutators  from  2  to  4  in.  in 
diameter,  and  up  to  3  in.  long.  It 
can  be  supplied  for  soldering  two 
commutators  at  once.  The  machines 

are  provided  with  guarded  double- 
scale  thermometers,  and  can  be  pro- 

vided with  18  x  18  in.  work  tables 
fitted  to  each  side. 

Rose-Albin  Safety  Locknut 
The  Spiecialty  Manufacturing  & 

Sales  Co.,  171  Lexington  Ave., 
Brooklyn,  N.  Y..  has  just  placed  on 
the  market  the  locknut  shown  in  the 
illustration.  It  should  be  noted  that 

the  nut,  which  is  sold  under  the  name 
of  the  Rose-Albin  safety  locknut, 
does  not  require  that  a  hole  be  drilled 
through  the  bolt  in  order  to  secure 
it.  The  nut  proper  has  a  slot  in  the 
top  of  it,  in  which  can  be  fitted  a 
clip  or  pin  such  as  illustrated.  After 
the  clip  is  slipped  in  place  on  the 

'  nut,  the  two  ends  of  the  fork  are 
pinched  around  the  thread  of  the 
bolt. 

It  is  stated  that  a  tight  grip  is  ob- 
tained on  the  thread  that  prevents 

the  nut  from  turning,  although  no 

damage  is  done  to  the  threads  them- 
selves,   and    furthermore,    that    the 

nut  cannot  be  taken  off  the  bolt  while 
the  clip  is  in  place  without  actually 
destroying  the  thread.  Removal  of 
the  clip  is  easy  when  it  is  desired  to 
remove  the  nut.  The  nut  can  with- 

stand vibration  as  well  as  twisting 

CONSTRUCTION  A.\D  OPERATION 
OF   ROSE-ALBIN  LOCKNUT 

strains  without  loosening,  so  that  it 
is  safe  under  practically  all  working 
conditions. 

The  nuts  can  be  furnished  in  all 
standard  sizes  up  to  3  in.,  and  on 
special  order  in  any  size  required.  If 
desired,  they  can  be  made  of  special 
material  and  case-hardened. 

Master  Small  Electric 

Motors 

The  Master  Electric  Co.,  Da>-ton, 
Ohio,  has  just  placed  on  the  market 
an  electric  motor  made  in  sizes  from 

^  to  li  hp.  As  shown  in  the  accom- 
panying illustration,  the  distinctive 

MASTER  ELECTRIC  MOTOR 

featura  of  the  appearance  of  the  mo- 
tor is  the  symmetrical  frame.  The 

construction  is  the  same  at  the  com- 
mutator end  as  on  the  end  from 

which  the  shaft  projects.  The 
frames  are  interchangeable  for 
alternating  or  direct  current  use. 
Other  features  of  the  motor  are  the 

compact  short-circuiting  device,  the 
removable  self-aligning  phosphor- 
bronze  bearings  and  the  dual  wick 
oiling  system. 
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For  alternating-current,  induction 
motors  for  both  single-phase  and 

polyphase  circuits  can  be  furnished. 

Compound-wound  motr.  are  made 
for  direct-current  use.  When  de- 

sired, motors  up  to  2  hp.  can  be 

furnished  for  hig" -speed  work. 
Motors  as  small  as  4  hp.  can  be  sup- 

plied. The  motors  are  intended 

chiefly  for  individual  drives  on  elec- 
trical appliances  and  machines  of  all 

types. 
The  maker  states  that  the  chief 

characteristic  of  the  repulsion  in- 
duction type  motors  is  the  high 

starting  torque  and  the  low  starting 

current  required.  The  motorr.  are 

capable  of  withstanding  heavy  over- 
load and  of  giving  service  under  low- 

voltage  conditions.  It  is  stated  that 
a  fuse  which  will  carry  the  current 

required  for  starting  the  motor  will 

give  adequate  protection  while  the 
motor  is  running. 

Hargrave  Circle  Metal 
Cutter 

The  Cincmnati  Tool  Co.,  Norwood, 

Cincinnati,  Ohio,  is  now  manufac- 
turing under  the  trade  name  of 

Hargrave,  the  circle  or  washer  metal- 
cutting  tool  shown  in  the  accompany- 

ing illustration.  The  tool  is  intended 
for  cutting  circular  holes  in  sheet 
metal,  wood  or  fiber.  The  body  of 
the  tool  is  malleable  iron,  and  the 
blades  of  tool  steel  tempered  and 

ground  for  metal  cutting.  Adjust- 
ment of  the  positions  of  the  blades 

can  easily  be  made  after  loosening 
the  thumbscrews  that  serve  to  lock 
them  in  position. 

Two  models  of  the  device  are  made, 
one  with  a  center  guide  pin  as 

shown,  and  the  other  with  a  center 
drill  for  drilling  holes.  The  capacity 
of  both  models  is  circles  from  1  to  4 

in.  in  diameter  up  to  I  in.  deep. 

Weaver  "New  Way"  Model 
B  Garage  Jack 

The  "New  Way"  Model  B  jack 
recently  placed  on  the  market  by  the 
Weaver  Manufacturing  Co.,  Spring- 

field, 111.,  is  intended  especially  for 
lifting  and  transporting  automobiles 
in  garages  and  service  stations  where 

it  is  necessary  to  maneuver  the  ma- 
chines sideways.  The  jack  is  both 

heavier  and  longer  than  the  Model  A 

machine  formerly  made  by  the  con- 
cern, and  its  mode  of  construction 

makes  it  easier  to  disassemble  in 

case  adjustments  or  replacements  are 
required  in  any  parts. 

The  lifting  standard  can  be  tele- 

H.\KGRAVR  CIRCLE  METAL  CUTTER 

"NEW  WAY"  MODEL  B  GARAGE  JACK 

scoped,  and  provides  heights  from  8 
to  17J  in.  The  inner  standard  can 
be  secured  at  three  heights  for  work 
in  different  ranges.  For  ordinary 

elevating,  a  sufficient  height  range  is 

provided  by  means  of  the  ratchet 
operated  by  raising  and  lowering  the 
main  handle  of  the  jack. 

The  front  of  the  jack  is  supported 

on  two  wide-faced  wheels  that  run 
on  an  axle  held  in  ball  bearings  in  a 

pivoted  housing.  The  whole  front 
axle  can  be  swung  by  turning  the  bar 
at  the  top  of  the  operating  handle. 

Since  the  rear  of  the  jack  is  sup- 

ported on  a  ball-bearing  castei',  the 
jack  can  be  easily  guided  and  ma- 

nipulated, in  order  to  move  an  auto- 
mobile to  any  required  position  on 

the  floor. 

The  jack  is  applicable  to  use  under 
either  front  or  rear  axles  of  auto- 

mobiles or  trucks,  and  is  of  suffi- 
cient size  to  be  used  from  the  side 

of  the  car  when  necessary.  The 
handle  normally  is  held  in  an  upright 

position  by  means  of  a  spring.  The 
leverage  provided  in  the  mechanism 
is  such  that  the  load  can  be  easily 
lifted  and  lowered.  The  maximum 

lifting  capacity  is  5,000  pounds. 

Hargrave  Pistol-Grip 
Ratchet  Screwdriver 

The  Hargrave  pistol-grip  ratchet 
screwdriver  shown  herewith  is  made 

by  the  Cincinnati  Tool  Co.,  Norwood, 
Cincinnati,    Ohio.     The   grip   is   so 

HARGRAVE  PISTOL-GRIP  RATCHET 
SCREWDRIVER 

shaped  as  to  fit  and  not  to  tire  the 
hand,  and  it  gives  sufficient  leverage 
to  turn  tight-fitting  screws.  Easy 
running  screws  may  be  quickly 

turned  by  means  of  the  knurled  fer- 
rule without  taking  the  hand  from 

the  pistol  grip. 
Blades  of  two  widths  and  a  reamer 

are  regularly  furnished  with  each 
tool.  The  blades  can  be  changed 

without  making  adjustments  on  the 
tool.  Blades  may  be  had  in  3,  4,  6,  8, 
10  and  12  in.  lengths. 

Urges  Increase  for  Navy 
Yard  Clerks 

Urging  at  least  25  per  cent  increase 
in  the  salaries  of  clerical  employees  in 
the  Navy  Yard  to  rectify  the  dispro- 

portionate cut  in  their  pay  last  year, 
Luther  C.  Steward,  President  of  the 
National  Federation  of  Federal  Em- 

ployees, last  week  appeared  on  behalf 
of  that  organization  before  the  Navy 
Department  Wage  Board.  Navy  Yard 
clerks  who  have  to  qualify  by  tests  of 
education,  training  and  experience  are 
at  present  paid  less  than  the  man  who 
pushes  a  wheelbarrow,  he  declared. 

The  Board  is  sitting  to  consider  tlie 
recommendation  of  local  wage  boards 
as  to  wage  schedules  for  all  of  the  Navy 
Yards  and  stations  in  the  United 
States,  and  is  hearing  the  case  of  vhe 
employees  by  occupational  groups.  Mr. 
Steward  presented  also  the  case  of  the 
Navy  Yard  policemen,  and  on  behalf 
of  all  employees  of  the  Honolulu  and 
other  insular  Navy  stations,  where  geo- 

graphic and  climatic  conditions  impose 
special  hardships,  he  asked  for  a  25 
per  cent  wage  differential. 
"The  clerical  force  always  suffers 

from  the  indefiniteness  of  the  term 

clerk,"  said  Mr.  Steward,  "and  this  is 
especially  true  when  Government  sal- 

aries are  fixed  by  comparison  with 
salaries  for  similar  work  in  private  em- 

ployment. In  few  places  outside  of  the 
Government  service  is  one  of  the  chief 
executive  officers  termed  a  Chief 
"Clerk"  and  the  duties  of  any  kind  of  a 
"clerk"  may  be  quite  different  in  one 
kind  of  business  or  even  in  one  office 
of  the  same  kind  and  another.  So  far 
as  the  information  before  this  Board 
is  concerned  the  clerks  are  at  the  mercy 
of  the  person  who  furnishes  the  outside 
data.  Nobody  on  the  outside  can  tell 

whether  the  jobs,  are  comparable." 
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News  Section 

Czecho-Slovakia  Adopts  American  Methods 
of  Scientific  Management 

Committee  of  Government  Officials  and  Faculty  of  Mazaryk 
Academy  of  Labor  Have  Started  to  Institute  the  Gilbretli 

"One  Best  Way  to  do  Work" 

An  unusual  tribute  has  just  been  paid 
to  an  American  engineer.  The  Repub- 

lic of  Czecho-Slovakia,  through  a  com- 
mittee composed  of  government  officials 

and  members  of  the  faculty  of  the 
Miazaryk  Academy  of  Labor,  has  decided 
to  adopt  the  methods  of  Frank  B.  Gil- 
breth.  Inc.,  in  discovering  and  teaching 
the  "One  Best  Way  to  do  Work,"  as  Mr. 
Gilbreth's  well  known  slogan  has  it. 
The  decison  to  adopt  the  Gilbreth 
methods  of  scientific  management, 
which  are  described  in  a  series  of 
articles  now  running  in  the  American 

Machinist,  is  the  result  of  Mr.  Gilbreth's 
visit  to  the  new  Czech  republic  last 
year  and  of  the  efforts. of  the  Czecho- 

slovak minister  to  the  United  States, 
Dr.  B.  Stepanek,  and  his  technical  ad- 

viser, Mr.  Stan  Spacek. 
Under  a  plan  worked  out  'by  Mr. 

Spacek,  Dr.,  Stepanek  has  been  having 
Mr.  Gilbreth  send  various  samples  of 
high  grade  American  tools  to  Czecho- 

slovakia from  time  to  time.  Among  the 
manufacturers  who  have  already  co- 

operated in  this  work  are :  Stanley  Rule 
&  Level  Plant,  Fayette  R.  Plumb,  New 
England  Butt  Co.,  a  leading  typewriter 
company,  manufacturers  of  adding  and 
calculating  machines,  office  devices  and 
equipment,  pumping  machinery,  forges 
and  foundries,  with  more  to  follow. 

The  plan  is  to  study  the  one  best  way 
in  each  line. 

Gilbreth  Well  Received 

Mr.  Gilbreth  has  always  been  deeply 
interested  in  management  and  in  the 
construction  and  use  of  tools  and  was, 
consequently,  received  with  open  arms 
at  the  Mazaryk  Academy  of  Labor 
where  employers,  managers,  engineers 
and  mechanics  assemble  to  discuss  the 
problems  of  management,  industry  and 
articularly  the  tools  used.  The  Czecho- 

slovaks are  eager  to  get  the  best  in 
tools  and  methods  from  all  over  the 
world  and  adapt  them  to  their  own  uses. 
Starting  out  as  they  have  with  all  the 
cards  on  the  table  and  everybody  sitting 
in  from  the  president  down,  they  will 
undoubtedly  be  markedly  successful. 

It  may  well  be  imagined  that  people 
who  have  spent  so  much  thought  on  the 
subject  of  management  and  the  trans- 

ference of  skill  would  show  considerable 
discrimination  in  selecting  any  particu- 

lar method  or  tool  as  a  standard  to  be 
adopted.  Hence  the  selection  of  Mr. 
Gilbreth's  management  methods  and 
system  is  most  flattering. 

Letters  recently  received  by  Mr.  Gil- 
breth give  the  names  of  the  committee 

members  including  President  Klir  of 
the  Mazaryk  Academy  and  Dr.  Zimmler, 
Dr.  Ruzek,  head  of  the  psycho-technic 
laboratory,  and  the  heads  of  the  srovern- 

ment  departments  of  Public  Works  and 
Public  Hygiene. 
They  also  say  that  translation  into 

Czech  of  the  Gilbreths'  books.  Motion 
Study,  Primer  of  Scientific  Manage- 

ment, Fatigue  Study,  Applied  Motion 
Study,  Psychology  of  Management  and 
Motion  Study  for  the  Handicapped,  has 
been  completed,  so  that  the  instruction 
work  can  proceed. 

It  is  also  stated  that  the  plans  include 
publicity  for  the  Gilbreth  methods 
through  motion  picture  theatres,  dis- 

cussions at  various  technical  society 
meetings,  in  schools  and  before  labor 
unions.  College  professors,  engineers 
and  mechanics  will  come  to  this  coun- 

try to  study  the  methods  at  first  hand 
in  order  to  qualify  as  teachers  on  their return. 

Engineering  Council  in 
Annual  Session 

At  the  annual  meeting  of  the  Amer- 
ican Engineering  Council  held  at  the 

Cosmos  Club,  Washington,  D.  C., 
January  11  and  12,  Dean  Cooley, 
president  of  the  council,  laid  special 
emphasis  upon  our  relations  with 
foreig:n  countries  and  the  possibility 
of  an  engineering  congress  to  be  held 
in  China. 

There  were  in  attendance  about  60 
members  of  the  council  and  M.  E. 
Cooley  was  re-elected  president,  Cal- 

vert Townley,  Phillip  N.  Moore  and 
Gardner  S.  Williams,  vice  presidents, 
H.  E.  Howe,  treasurer.  Several  com- 

mittees made  their  reports  and  the 
subject  of  publicity  came  in  for  a 
long  and  exhaustive  study.  The  ques- 

tion of  publishing  a  bulletin  and  also 
of  extensively  advertising  the  council 
were  discussed  and  it  was  decided  to 
leave  the  matter  up  to  the  Executive 

Board.- At  the  dinner  held  Thursday  eve- 
ning at  Chevy  Chase  the  following 

speakers  were  heard:  John  James 
Tigert,  U.  S.  Commissioner  of  Edu- 

cation; Calvin  W.  Rice,  Elmer  M. 
Sperry  and  Prince  Celasio  Caetani, 
Italian  Ambassador. 

Automotive  Exportation 
Motor  trucks  to  the  value  of  $604,875 

were  exported  during  November,  while 
during  November  a  year  ago,  the  total 
was  only  $368,120  for  the  same  classifi- 

cation. These  include  buses  as  well  as 
motor  trucks  for  heavy  hauling.  There 
were  passonger  cars  to  the  value  of 
$4,145,779  exported  in  November,  1922, 
and  in  November,  1921,  there  were  only 
$1,847,190  worth. 

Many  Machine  Tools  Shown 
at  Auto  Show 

With  four  floors  of  the  Grand  Cen- 
tral Palace  filled  with  automobiles,  ac- 

cessories, parts  and  automotive  making 
and  repairing  machinery,  the  twenty- 
third  annual  Automobile  Show  held 
from  Jan.  6  to  13  inclusive,  was  de- 

clared to  have  been  the  most  successful 
show  that  has  been  staged  in  the  his- 

tory of  the  industry.  New  models, 
models  that  have  been  slightly  altered, 
accessories  with  tendencies  to  save 
automobile  owners  time,  labor  and 
money,  machinery  for  grinding,  boring 
and  honing  cylinders,  heavy  machinery 
for  lifting  and  repairing  automobiles 
and  hundreds  of  other  interesting  sights 
were  presented  by  the  many  exhibitors 
who  displayed  their  wares  at  the booths. 

The  Chevrolet  car  with  its  "copper 
cooled"  feature  seemed  to  have  at- 

tracted the  most  attention.  Situated 
at  the  very  entrance  of  the  show,  one 
of  the  most  advantageous  places  in  the 
entire  building  for  an  exhibitor,  the 
Chevrolet  booths  presented  a  busy  sight 
at  all  times  when  the  doors  of  the  Pal- 

ace were  open.  The  copper  cooling  is 
similar  to  the  air  cooled  feature  of  the 
Franklin  Car  in  that  neither  car  needs 
water. 

The  Cadillac  and  Buick  booths  were 
also  well  populated  during  the  sessions 
and  on  the  messanine  floor  both  the 
Locomobile  and  the  Stanley  car  at- 

tracted big  crowds.  New  features  were 
displayed  by  the  Mercer,  H.C.S.  and 
the  Stutz  cars,  all  three  having 
branched  out  into  the  six  cylinder  class 
this  year  whereas  in  previous  years 
they  have  stuck  to  the  four  cylinder 
models. 

Machine  Tool  Exhibits 

Perhaps  the  greatest  interest  aside 
from  the  new  models  of  automobiles  for 
the  machinist  visiting  the  show  was  the 
great  number  of  machine  tool  manufac- 

turers who  had  exhibits  on  the  fourth 
floor  of  the  building.  The  following 
firms  were  among  the  exhibitors: 

Alloy  Foundry  &  Machine  Corp., 
Aluminum  Die-Casting  Corp.,  Ameri- 

can Bronze  Corp.,  Auto-Hone  Co.,  Inc., 
Barnes  Company,  Bassick  Mfg.  Co., 
Baush  Machine  Tool  Co.,  Bowen  Prod- 

ucts Corp..  Brown-Lipe-Gear  Co.,  Bul- 
lard  Macnine  Tool  Co.,  Champion 
Pneumatic  Machinery  Co.,  Cleveland 
Pneumatic  Tool  Co.,  Covert  Gear  Co., 
Inc.,  Doehler  Die-Casting  Co.,  Eclipse 
Machine  Co.,  Foster  Machine  Co.,  Frank- 

lin Die-Casting  Corp.,  General  Electric 
Co.,  Greenfield  Tap  &  Die  Corp.,  Heald 
Machine  Co.,  Light  Mfg.  &  Foundry 
Co.,  Manufacturers  Foundry  Co.,  Mer- 

chant &  Evans  Co.,  Millers  Falls  Co., 
Perfection  Gear  Co.,  Pioneer  Motor 
Bearing  Co.,  Shore  Instrument  &  Mfg. 
Co.,  Triplex  Machine  Tool  Corp.,  Uni- 
vessal  Tool  Co.,  Van  Norman  Machine 
Tool  Co.,  Vibration  Specialty^  Co.,  Wes- 

ton Electrical  Instrument  Co.,  Whitney 

Mfg.  Co^  K.  R.  Wilson  and  Wyman- Gordon  Co. 
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Automotive  Engineers  Hold  Annual  Meeting 
Well  attended  standardization  committee  meeting  opens 

conference — Particular  attention  given  to  fuels,  research 

and  body  construction  —  Extra  tables  put  in  at  banquet 

JN  ACCORDANCE  with  the  
usual 

custom,  the  annual  meeting  of  the 
Society  of  Automotive  Engineers  in 

New  York  was  opened  on  Tuesday  morn- 
ing, January  9,  with  the  session  of  the 

Standards  Committee.  The  meeting 
was  late  in  starting  because  of  the 
difficulty  of  collecting  a  quorum  at  ten 
o'clock,  but  before  much  progress  had 
been  made  enough  members  had  ar- 

rived to  make  it  one  of  the  best  at- 
tended sessions  that  has  been  held. 

A  clear  indication  of  the  antipathy 
of  American  manufacturers  to  metric 
measurements  was  given  by  the 
minority  report  of  the  Ball  and  Roller 
Bearing  Division  recommending  an 
"S.  A.  E."  standard  for  metric  size 
ball  thrust  bearings.  Letteirs  from 
Brown  &  Sharpe  and  the  Pratt  & 
Whitney  Co.,  were  read  in  support  of 
the  opinion  of  the  minority  report.  It 
was  brought  out  in  the  discussion 
that  the  number  of  metric  thrust  bear- 

ings manufacti^red  in  the  United 
States  is  but  a  small  part  of  the  total 
thrust  bearing  production,  that  inch- 
size  standards  have  been  in  existence 
for  years  and  that  no  harm  would  be 
dont  by  adopting  a  standard  for  the 
few  metric  bearings  manufactured. 
The  objections  were  not  over-ruled, 
however,  and  the  report  was  referred 
back  to  the  committee,  the  motion  for 
adoption  being  lost. 

Standards  adopted  by  the  commit- 
tee, subject  to  approval  of  the  mem- 

bership by  letter  ballot,  included:  revi- 
sions of  the  dimensions  for  generator 

-•  flange  mountings,  inboard  type  start- 
ing motor  flange  mountings,  magneto 

mountings,  dimension  across  flats  of 
spark  plug  shells,  fly  wheel  housings, 
two  editorial  corrections  on  the  iron 
and  steel  specifications,  rating  of  in- 

candescent lamps  for  automobile  head 
lights,  specifications  for  crankcase  lu- 

bricating oils,  nomenclature  of  differen- 
tials, plain  washers  below  i  in.  diam- 

eter, one  change  in  rod  end  dimensions, 
revision  of  roller  chain  strengths  and 
dimensions. 

Simultaneously  with  the  afternoon 
session  of  the  standards  committee,  a 
body  engineering  session  was  held  at 
which  papei-s  on  "Automobile  Finish- 

ing Varnish"  by  L.  V.  Pulsifer  and  on 
"Needless  Hardwood  Lumber  Waste" 
by  P.  F.  Murray  were  presented.  The 
first  paper  was.  illustrated  by  actual 
laboratory  demonstrations  and  the 
second  by  motion  pictures. 

Aeronautic  Session 

Commercial  airplane  design  occupied 
the  evening  aeronautic  session,  Prof. 
E.  P.  Warner  presiding  in  place  of  V. 
E.  Clark,  and  also  contributing  largely 
to  the  discussion.  The  others  who  con- 

tributed to  the  symposium  were  G.  G. 
Peterson  of  the  Wright  Aeronautical 
Co.,  Frank  H.  Russell  of  the  Curtiss  Co. 
and  Harry  Bruno  of  Aeromarine  Air- 

ways. Archibald  Black  and  Chas. 
Manly  aided  in  the  discussion. 

The  great  problem  seems  to  be  to 
keep  our  airplane  building  organiza- 

tions together  until  the  commercial  use 
of  planes   utilizes   their   capacity.     At 

present  only  the  army  and  navy  are 
customers  with  an  occasional  private 
order,  the  total  number  built  in  1922 
being  pitifully  small.  We  should  have 
more  efficient  mail  planes  to  replace  the 
modified  military  planes  now  in  use. 

The  trend  toward  closed  bodies  as 
evidenced  at  the  show,  was  reflected  in 
the  papers  at  the  second  body  engi- 

neering session  on  Wednesday  after- 
noon. George  J.  Mercer  gave  an  il- 

lustrated paper  on  "Reducing  the  Cost 
of  Enclosed  Bodies,"  in  which  he 
showed  the  use  of  wire  netting  and 
plastic  material  for  rounded  back 
corners  and  similar  work.  A  paper  by 

J.  B.  Davis  dealt  with  the  "Testing  of 
Leather  Substitutes  and  Top  Material." In  the  detonation  session,  there  was 

an  exhaustive  paper  on  "Internal  Com- 
bustion Engines  under  High  Com- 

pression" from  tests  made  at  Purdue 
University  by  J.  H.  HoUoway,  H.  A. 
Huebotte  and  G.  A.  Young.  The  dis- 

cussion brought  out  the  desirability  of 
stating  an  exact  analysis  of  fuel  used  in 
such  tests  as  fuel  changes  from  year  to 
year  lessened  the  value  of  such  papers 
for  reference  unless  this  was  done. 

Thomas  Midgley,  Jr.,  of  the  Dayton  Re- 
search Laboratories  told  of  their  work 

on  fuels  for  the  prevention  of  knocking 
in  motors.  Stephen  M.  Lee  and  Stan- 
wood  W.  Sparrow  presented  a  paper  on 
Testing  Fuels  for  High  Compression 
Engines. 

Business  Session 

The  attendance  at  the  business  ses- 
sion Wednesday  morning  was  rather 

meager  as  is  usual  in  most  societies. 
The  total  membership  has  dropped 
slightly  since  last  year,  but  the  society 
is  healthier  because  of  it.  The  great 
rush  of  war  work  brought  in  many 
who  are  no  longer  interested  in  auto- 

motive work  and  these  have  been 
practically  weeded  out.  The  work  of 
securing  new  members  has  been  so  suc- 

cessful that  the  resulting  loss  in  num- 
bers has  been  practically  overcome.  The 

finances  are  satisfactory  considering  all 

phases  of  the  society's  activities. 
The  research  session  on  Thursday 

morning  was  presided  over  by  B.  B. 
Bachman.  Henry  Crane,  chairman  of 
the  Research  Committee  made  a  verbal 
report  in  which  he  deprecated  the 
tendency  of  the  automobile  industry  to 
build  high  speed  motors  requiring  large 
valves,  passages  and  ports  and  low 
carburetor  depression  in  accordance 
with  aviation  practice.  He  said  that 
such  design  requires  a  fuel  more  vola- 

tile than  any  we  are  likely  to  get  in  the 
future. 

The  work  of  the  committee  since  the 
semi-annual  meeting  has  consisted  of 
two  sets  of  tests  run  on  four  different 
fuels  by  the  Bureau  of  Standards  and 
by  ten  manufacturers.  Four  different 
cars  in  common  use  were  used  by  the 

Bureau  of  Standards'  engineers  in  their 
tests  and  the  results  obtained  corre- 

sponded very  closely  with  those  re- 
ported by  the  company  cars  handled  by 

ordinary  drivers. 
The  report  of  the  Bureau  of  Stand- 

ards tests  was  presented  by  R.  E.  Carl- 

son of  the  Bureau  and  the  report  on  the 
performance  of  the  cars  owned  by  the 
co-operating  companies  was  presented 
by  V.  H.  Gottschalk,  engineer  of  the 
Society's  research  staff. 
The  social  function  of  the  meeting 

was  the  annual  banquet  held  Thurs- 
day evening  at  the  Hotel  Pennsylvania. 

^Ye^  over  a  thousand  men  sat  down  to dinner  under  the  genial  guidance  of 
the  toastmaster,  C.  F.  Kettering.  The 
retiring  president,  B.  B.  Bachman,  in- 

troduced the  toastmaster  who  paid  his 
respects  to  the  industry  and  the  auto- 

mobile show  in  his  usual  witty  manner. 

Elisha  Lee  on  Railroads  and 
Motor  Transport 

The  principal  speaker  of  the  even- 
ing was  Elisha  Lee,  vice-president  of 

the  Pennsylvania  Railroad,  who  de- 
livered an  excellent  address  on  Motor 

Transport  and  Our  Railroads.  Mr. 
Lee  gave  it  as  his  belief  that  the  func- 

tion of  the  automobile  is  to  add  to  the 
utility  and  efficiency  of  the  railroads 
rather  than  supersede  them.  That  it 
should  not  attempt  to  do  what  the  rail- 

roads do  well  and  economically,  but 
what  they  do  poorly  or  not  at  all.  The 
railroad  is  economical  for  long  haul 
mass  transportation  where  the  motor 
truck  cannot  show  a  consistent  profit. 
The  motor  truck  on  the  other  hand 
shines  in  short  haul  feeder  type  trans- 

portation of  l.c.l.  freight. 
Mr.  Lee  expressed  the  opinion  that 

an  organized  motor  truck  service  >  for 
the  collection  and  distribution  of  l.c.l. 
freight  would  be  a  great  advance  over 
the  present  haphazard  methods  and 
would  supply  a  valuable  express  service 
midway  between  existing  express  and 
freight  transportation.  Certainty  and 
dependability  would  be  increased  and 
losses,  transit  time  and  capital  inve.sted 
by  merchants  and  manufacturers  would 
be  reduced.  The  speaker  inclined  to 
the  belief  that  such  a  service  should  be 
individually  operated  rather  than  con- 

trolled by  the  railroads  as  the  railroad 
managements  have  as  much  as  they  can 
handle  now  and  less  restrictive  regula- 

tions would  be  likely  under  private 
ownership.  Further  study  must  be  put 
into  the  subject  of  the  type  of  freight 
container  to  be  used. 

The  final  speaker  was  the  new  presi- 
dent of  the  society.  Col.  Herbert  W. 

Alden,  chief  engineer,  Timken-Detroit 
Axle  Co.  Col.  Alden,.  in  reviewing  the 
progress  of  the  society  during  the  past 
year,  said  that  the  production  session 
held  at  Detroit  in  October  was  one  of 
the  most  successful  and  best  attended 
meetings  ever  held  and  would  be  fol- 

lowed up  by  an  intensive  effort  to  de- 
velop the  productive  side  of  the  indus- 

try in  the  society.  He  seconded  Mr. 
Bachman's  recommendation  that  most 
of  the  technical  session  be  divorced 
from  the  annual  meeting  and  held  at 
some  other  place  at  some  other  time. 
The  diversions  of  New  York  City  dur- 

ing show  week  afford  too  great  compe- 
tition for  technical  sessions  of  the  so- 
ciety and  it  was  therefore  intimated 

that  the  annual  meeting  would  consist 
only  of  the  business  meeting,  perhaps 

one  technical  session  and  the  dinner.  • 
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THE  MARKETS  changed 
 but  little 

last  week.  The  world — and  par- 
ticularly the  American  business 

world — is  awaiting  with  intere.st  and 
suspense  the  result  of  the  French  effort 
to  coerce  Germany.  The  people  of  the 
United  States  sympathize  with  the 
French  in  their  fear  of  another  German 
invasion,  but  they  doubt  the  success  of 
the  French  method  of  collecting  debts 

by  impovei'ishing  the  debtor.  There  is, 
however,  an  almost  fatuous  belief  that 
the  present  involvements  will  somehow 
be  straightened  out  and  this  may  ex- 

plain the  complacence  with  which  thu 
somewhat  ominous  outlook  is  regarded. 

The  dollar  bonds  of  France  and  Bel- 
gium that  are  held  in  the  United  States 

have  declined  as  was  to  have  been  ex- 
pected, and  French  and  Belgian  francs 

have  likewise  fallen.  Marks  have  also 
dropped  to  a  new  low  level,  being  now 
quoted  as  hardly  more  than  9  cents  a 
thousand.  At  this  price,  their  value  as 
an  international  medium  of  exchange 
is  negligible  though  they  still  have  more 
or  less  purchasing  power  in  Germany. 

Sterling  on  the  other  hand  has  been 
surprisingly  steady  in  the  face  of  the 
foreign  complications,  largely  bec.ause 
the  English  commissioners  now  here  to 
discuss  the  British  debt  to  our  Govern- 

ment have  won  the  unanimous  approval 
of  the  financial  community  by  the 
straight  forward  courage  with  which 
they  have  approached  the  subject. 

But  aside  from  the  fluctuations  in 
foreign  exchange  and  foreign  bonds  the 
security  market  does  not  call  for  much 
comment.  Stocks  have  been  quiet  and 
some  large  offerings  of  newly  issued 
bonds  have  been  successfully  disposed 
of.  This  is  especially  true  of  the  tax 
exempt  obligations  brought  out  on 
behalf  of  the  various  Federal  Land 
Banks.  The  avidity  with  which  these 
and  other  tax  exempt  securities  are 
absorbed  by  people  of  large  wealth  is 
in  fact  one  of  the  disturbing  features 
of  the  situation  as  it  tends  to  reduce 
the  government  revenue  from  the  in- 

come tax  and  make  it  increasingly  diffi- 
cult for  private  enterprise  to  get  the 

capital  it  requires. 
Secretary  Mellon  is  wisely  emphasiz- 

ing this  view,  but  his  utterances  are  un- 
heeded by  a  Congress  which,  contrarily 

enough,  otherwise  seems  bent  on  taxing 
capital  wherever  it  can  be  reached. 
There  is  indeed  a  grave  possibility  that 
the  radical  Senators  will  force  a  re- 
enactment  of  the  excess  profits  tax  be- 

fore the  year  it  out,  forcing  the  Admin- 
istration to  acquiesce  by  the  threat  of 

even  more  disturbing  legislation. 

The  commodity  markets  have  fluctu- 
ated within  narrow  limits.  Our  inter- 

nal trade  is  about  normal,  for  there  is 
and  will  be  nothing  to  create  unusual 
activity  as  long  as  the  possible  dis- 

integration of  Germany  impends. 
This  may  be  a  blunt  statement,  but 

there  is  no  use  blinking  the  facts. 

Before  the  war,  the  market  for  our 
surplus  production  included  180,000,000 
Russians,  as  well  as  65,000,000  Germans. 
We  have  been  cut  off  from  Russia  for 
some  time  and  if  a  political  revolution 
or  uprising  in  Germany  shall  result  in 
the  disruption  of  the  present  German 
Republic  our  trade  with  Europe  will 
be  still  further  reduced.  The  so-called 
"Ruhr"  which  is  really  the  valley  or 
basin  of  the  River  Ruhi-,  is  almost  the 
industrial  heart  of  Germany.  Its  occu- 

pation by  the  French  will  greatly  dis- 

"The  dollar  bonds  of  France  and 
Belgium  that  are  held  in  the  United 
States  have  declined  as  was  to  have 
been  expected  and  French  and  Belgian 
francs  have  also  fallen.  .  .  .  Sterling 
on  the  other  hand  has  been  surprisingly 
steady  in  the  face  of  the  foreign 
complications.  .  .  .  There  is  a  grave 
possibility  that  the  radical  Senators 
will  force  a  re-enactment  of  the  excess 

profit  tax." 

courage   the   German  people   and   seri- 
ously reduce  their  producing  power. 

For  these  reasons,  it  is  to  be  hoped 
that  some  way  may  be  found  to  avert 
a  contingency  whose  consequences  may 
be  so  depressing  and,  until  the  outlook 
is  clearer,  caution  seems  to  be  advisable. 

Robert  Dollar,  the  well  known  San 
Francisco  merchant  and  shipowner,  has 
said  that  the  time  is  not  far  distant 
when  our  trade  across  the  Pacific  will 
exceed  our  trans-Atlantic  commerce. 

It  may  be  that  he  is  right  and  that 
what  is  now  happening  in  Europe  is 
hastening  the  day  of  which  he  spoke. 
The  people  of  the  United  States  are  in 
every  sense  sufficiently  resourceful  to 
adjust  themselves  to  any  change,  but 
all  readjustments  involve  stress,  and 
stress  is  not  consistent  with  what  is 
called  prosperity. 

In  so  far  as  the  details  of  our  domes- 
tic situation  are  concerned,  they  are 

about  as  usual.  There  is  enough  to 
worry  about,  but  nothing  to  cause  im- 

mediate concern.  The  coal  supply  is 
meagre  and  badly  distributed,  but  it 
looks  as  if  we  shall  worry  through  the 
winter  without  acute  distress.  The 
operatives  in  the  New  England  textile 
mills  are  threatening  to  strike  in  the 
spring  unless  their  wages  are  advanced, 
and  the  outlook  is  by  many  considered 
grave,  but  some  employers  show  a  dis- 

position to  meet  their  employees  half 
way  and  it  may  be  that  serious  trouble will  be  averted. 

The  railroad  congestion  has  been  par- 
tially relieved  and  net  earnings  make  a 

rather  better  showing.  Continued  im- 
provement in  the  steel  industry  is  re- 

ported and  those  who  ought  to  know 
predict  great  activity  in  the  building' trade  when  spring  opens 

Cotton,  like  other  commodities,  has 
been  unaffected  by  the  developments  in 
Europe  and  made  new  high  prices  for 
this  crop,  while  the  French  were  march- 

ing into  Essen,  and  fear  of  a  "buyers' strike"  which  ruled  much  of  the  trade 
not  long  ago  seems  to  be  receding  into 
the  distance.  The  grains  also  are  steady 
and  the  various  cottonseed  products  are 
attracting  attention  by  their  advancing 
prices,  which  reflect  improved  demand 
as  much  as  scarcity  of  seed. 

Wool,  tin,  the  lesser  metals  and  nearly 
all  other  commodities  are  firm.  The 
expected  decline  in  sugar  under  the 
impact  of  the  new  crop  has  not  yet 
materialized  to  any  extent,  and  if  we 
could  be  sure  that  our  consumption  this 
year  would  equal  the  102  pounds  per 
capita  which,  it  is  now  announced,  we 
used  last  year,  no  great  decline  could 
be  looked  for.  Sugar  has  shown  that  a 
surplus  of  any  widely  used  commodity 
can  be  very  quickly  transmuted  into  a 
scarcity,  and  rubber,  which  has  ad- 

vanced to  above  30  cents  in  New  York, 
is  now  illustrating  the  same  process. 
The  strength  of  the  petroleum  market 
in  the  face  of  the  largest  output  in  our 
history  is  also  worth  noting;  it  prob- 

ably reflects  the  general  expectation 
that  1923  will  be  our  greatest  automo- 

bile year  up  to  this  time. 
Reports  from  industrial  centers  in- 

dicate that  wages  are  slowly  rising  and 
from  the  agricultural  districts  they  tell 
of  increases  in  the  farmers'  purchasing 
power  and  growing  optimism  among  all 
who  sell  to  them. 

The  weekly  statement  of  the  Federal 
Reserve  System  shows  an  increase  of 
$13,000,000  in  the  gold  held,  a  reduction 
of  nearly  $100,000,000  in  circulation, 
and  a  decrease  of  $145,000,000  in  dis- 

counts. As  a  result  chiefly  of  these 

changes,  the  reserve  i-atio  has  risen 
from  71.3  per  cent  to  73.6  per  cent. 

It  is  in  fact  possible  that  the  plethora 
of  credit  indicated  by  these  figures 
explains  the  paradoxical  steadiness  of 
the  markets  in  the  face  of  the  unsettle- 
ment  overseas,  and  that  the  infiation 
which  has  been  so  long  expected  as  a 
consequence  of  our  enormous  gold  hold- 

ings is  at  last  making  itself  felt. » 

Youngstown  Tube  Co.  Buys 
Another  Company 

President  J.  A.  Campbell  of  the 

Youngstown  Sheet  and  "Tube  Co.,  has 
announced  that  the  company  has  pur- 

chased the  assets  of  the  Steel  and  "Tube 
Co.  of  America.  Recently  the  Youngs- 

town Co.  purchased  the  Briar  Hill  Steel 
Co.  and  the  combination  of  the  three 
makes  the  gross  assets  about  $250,000,- 
000  and  outranked  only  by  the  Bethle- 

hem and  the  United  States  Steel  Cor- 

poration. The  combination  will  be  the  largest 
independent  steel  pipe  maker  in  the 
world  and  the  annual  output  will  be 
a  million  tons. 
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PIG  Iron  Production  for  the  first 
time  since  October,  1920,  reached 
and  exceeded  the  three  million 

ton  mark  in  December.  For  several 
months  the  production  has 
been  steadily  climbing  and  it 
reached  a  high  point  for  the 
past  twenty-six  months  with 
a  total  of  3,086,898  tons  for 
the  thirty-one  days.  The 
average  daily  output  was 
99,577  tons.  During  Novem- 

ber, the  output  was  94,990 

tons  a  day,  with  a  month's total  placed  at  2,849,703.  Pig 
iron  production  during  the 
year  was  high  and  has  been 
estimated  as  27,005,500  toi)s 
as  compared  with  approxi- 

mately sixteen  and  a  half 
millions  in  1921.  During  the 
last  month  of  1922,  fifteen 
furnaces  blew  in  and  four 
blew  out  making  the  total 
active  on, the  New  Year  253 
as  compared  with  242  that 
were  active  on  the  first  of 
December. 

The  lead  and  tin  market  re- 
mained steady  during  the 

month  of  December  and  but 
little  change  is  expected  dur- 

ing the  coming  month.  Lead 
is  quoted  at  New  York  as 
7.163,  St.  Louis  at  6.978  and  London 
J6.079.  An  excellent  Spring  business 
is  anticipated  in  the  lead  centers  and 
at  that  time  a  price  advance  will 
probably  be  in  evidence.  During  De- 

cember, sales  were  not  particularly 
active,  but  prices  were  well  main- 

tained.   Most  of  the  99  per  cent  grade 

tin  offered  during  the  month  was  of 
Chinese  ojrigin.  The  total  arrivals  of 
tin  during  the  month  in  long  tons  were 
as  follows;   Straits,   1,035;   China.   85, 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chicago  and Cleveland  Prices 

Four         One 

Current Weeks       Year 
Unit Price Ago         Ago 

Soft  steel  bars. . 
per  lb   _ 30.0296  ?0.029S  80.0258      1 

Cold    finished 
shafting   

per  lb   
0.0378 0.037S     0.0337 

Brass  rods   per  lb   
0.1742 0.171      0.1516 

Solder  (i  and  i) 
per  lb   

0.2425 0.24        0.2058 

Cotton   waste. 
per  lb   

0.117S 0.11        0.10 

Washers,   cast 
iron  (Jin.)    .  . per  100  lb. 

4.33 4.33        4. SO 

Emery,       disks. 
cloth.  No.  1,  6 
in.  dia   

per  100   2.96 
3.11        3.20 

Lard  cutting  oil 
per  gal   

0.5S83 0.59        0.5S 

Machine  oil.  .  . 
per  gal   

0.36 0.36        0.40 

Belting,  leather. 
medium   off  list   

49% 

37%        44% 

Machine      bolts 

up  to  1  X  30  in. 
off  list   

sii% 

52%        58% 

Java,  325.    This  is  a  nominal  amount. 

Exports  of  metal-working  machin- 
ery during  the  month  of  November 

were  valued  at  $926,993,  which  was  a 
slight  increase  over  that  of  October 
and  a  material  increase  over  the 
exports  of  November,  1921.     In  1921, 

the  amount  was  $672,810.  Reamers, 
cutters,  drills  and  other  parts  for 
machine  tools  led  the  other  classifica- 

tions with  a  total  of  $80,303.  Sharpen- 
ing and  grinding  machines 

totaled  $72,460,  boring  and 
drilling  machines  are  listed 
at  $57,670,  while  pneumatic 
and  portable  tools  were 
fourth  with  total  exports 
amounting  to  $53,753.  The 
rreneral  trend  of  exportation 
of  these  classifications  has 
been  particularly  steady  for 
several  months  and  it  is  an- 

ticipated that  there  will  b'' but  little  change  for  several 
months  to  come. 

Motor  Stocks  took  a  big 
,iump  this  month  and  have 
regained  the  position  which 
they  formerly  held  among 
other  investments.  No  good 
reason  can  be  found  for  the 
sharp  advance,  unless  the 
possibility  of  the  Show 
season  may  have  had  its 
effect  and  the  better  finan- 

cial condition  of  the  country 
generally  may  also  have 
added  its  influence.  Stewart 
Warner  showed  speedometer 
activity  during  December  at 
801,  whereas  in  November  the 

average  was  57  and  during  October  it 
was  53.  Since  the  first  of  the  year, 
it  has  shown  further  activity  and  is 
quoted  a  few  points  higher  than  the 
above  figure.  Chandler  also  showed 
an  advance  of  seven  points  and  the 
Mack  International  Motorr;  advanced 
nearly  eleven  points  during  the  month. 

Total  value  of  all  metal  norklnr  machinery  exported 
monthlv  from  the  United  States,  based  on  returns  oomjiUed 
bv  the  Bureau  of  Foreign  and  Domestic  Commerce. 

Average  price  of  ten  automotive  stocks:  ('handler.  Gen- 
eral Motors,  Hupp,  Int.  Motors,  Pierce,  Htenart,  Strom  berg, 

Stndebaker,  White.  Willys. 
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Germany  May  Abolish  Eight  Hour  Work  Day 
Cuiuproihise  is  now  being  considered — No  more  overtime  pay  if  successful  —  Locomotive 

makers  complain  about  business — ^Machine  tool  business  satisfactory — Heavier  tools 
demand  higher  rate  of  prices — ^Machine  export 

By  our  BERLIN  CORRESPONDENT 

THE  FIRST  two  weeks  o
f  Decem- 

ber have  accentuated  the  falling 
tendency  of  the  market.  With  the 

exception  of  a  few  branches  of  indus- 
try, business  has  experienced  a  further 

drop.  New  orders  for  domestic  sources 
as  well  as  for  export  are  diminishing  in 
numbers  as  well  as  in  size.  Moreover, 
it  appears  from  a  number  of  reports  of 
local  chambers  of  commerce,  that  the 
tendency  to  retract  on  orders  booked, 
on  the  side  of  the  buyers  is  becoming 
stronger.  The  only  prominent  exception 

is  th'  machine  building  industry — at 
least  several  important  lines  of  it — 
although  a  gradual  decline  can  there  be 
observed  also.  Excepting  a  few  branches 
of  the  machine  building  industry,  which, 
like  the  locomotive  industry,  are  com- 

plaining of  slack  business,  the  present 
employment,  as  well  as  the  amount  of 
new  business  coming  in,  may  be  de- 

scribed as  normal. 

No  Rush  of  Business 

Of  the  g:reat  rush  experienced  in  the 
earlier  and  middle  part  of  the  year 
hardly  any  traces  are,  however,  left 
anywhere.  The  demand  has  lost  force 
and  uniformity.  With  the  exception  of 
the  market  for  raw  material,  like,  for 
instance,  iron  and  steel,  hardly  any 
pressure  is  visible.  As  an  explanation 
of  this  state  of  affairs,  almost  unani- 

mously the  contention  is  put  forth,  that 
prices  have  reached  the  so-called  world 
market  level  and  even  exceeded  it.  The 
market  is  by  no  means  saturated.  A 
strong,  but  latent,  demand  still  exists 
under  the  surface,  checked  by  the  level 
of  prices,  which  has  got  out  of  its 
proper  relation  with  the  purchasing 
power.  To  this  has  to  be  added  the  con- 

stant fear,  in  which  the  business  woi'ld 
is  kept,  of  a  strong  improvement  of  the 
mark  exchange,  kindled  by  a  campaign 
of  oi-iimism  in  the  press.  This  cam- 

paign doubtless  has  a  twofold  ob.|ect: 
to  help  the  financial  manipulations, 
which  arc  being  carried  on  in  the  inter- 

est of  supporting  the  mark  exchange 
and  to  check  the  upward  movement  of 
prices.  In  the  latter  respect,  they  have 
so  far  failed  entirely.  As  an  illustra- 

tion of  the  strong  momentum,  which  is 
still  inherent  in  this  movement,  it  may 
be  mentioned  the  experience  lately 
made  on  the  iron  and  steel  market. 
While  for  raw  material  prices,  which 
are  now  keyed  to  the  mark  exchange, 
have  been  reduced,  prices  of  iron  and 
steel,  finished  and  semi-finished  prod- 

ucts, have  almost  simultaneously  been 
inci'eased. 

For  weeks  past,  in  fact  since  the  in- 
stallation of  the  new  government,  the 

mark  exchange  has  been  kept  almost 
stable,  even  showing  a  tendency  to  im- 

prove. In  spite  of  that,  hardly  a  day 
passes,  without  bringing  a  rise  of  prices 
of  material,  even  such  of  the  lowest 
stages  of  manufacture.  The  index  fig- 

ure for  coal,  iron  and  metal,  which  on 
Nov.  17  was  1,500,  has  arrived  on  Dec.  2 
at  2,200  in  the  face  of  an  improving 
tendency  of  the  rate  of  exchange.  The 
only  raw  product,  which  since  the  be- 

ginning of  December  has  remained 
stable,  is  coal,  whereby  it  has  to  be  con- 

sidered that  coal  prices  have  by  the 
last  adjustment  settled  at  a  level  corre- 

sponding to  a  rate  of  exchange  of  8,400 
to  the  dollar,  which  was  barely  even 
reached  in  the  course  of  the  month. 

As  an  illustration  of  the  difficulties, 
by  which  the  industry  is  faced  by  the 
price  movement,  it  may  be  mentioned 
that  semi-finished  products  of  mild  steel 
of  French  origin  can  be  bought  in  Ger- 

many at  420  francs  per  ton  equaling  at 
the  average  rate  of  exchange  230,000 
marks,  while  the  German  inland  price 
for  the  same  product  is  318,000  marks 
for  the  open  hearth  quality.  This  dis- 

crepancy is  caused  by  the  falling  mar- 
ket in  the  other  steel  producing  coun- 

tries. The  German  inland  price  for 
machine  building  material  is  higher 
than  outside  of  Germany,  which  places 
machine  builders  at  a  considerable  dis^ 

advantage — especially  with  regard  to 
heavy  machinery.  Prom  returns  of 
foreign  trade,  it  can  be  seen  that  the 
drop  experienced  in  recent  months 
mainly  falls  to  the  share  of  heavy 
types.  Cases,  that  such  machinery  is 
sold  for  abroad  at  lower  than  the  Ger- 

man domestic  prices,  are  not  infrequent. 

Machine  Tool  Business  Good 

The  machine  tool  business  is  in  the 
main  still  satisfactory  as  far  as  the 

employment  of  the  industry  is  con- 
cerned. The  new  demand  is,  however, 

showing  a  marked  tendency  to  discrim- 
inate in  favor  of  leading  makes  and 

within  these  between  standards  and 
single  purpose  types  or  specialties.  Only 
with  regard  to  the  latter  the  demand 
still  continues  in  a  satisfactory  degree. 
Standard  tools  are  getting  more  and 
more  neglected,  especially  lathes,  small 
turret  lathes  and  plain  milling  ma- 

chines. Prices  have  been  raised  four 
times  since  November  1.  A  further 
rise  is  expected  to  come  out  in  the  next 
days.  The  following  figures  show  these 
rises  expressed  in  per  cent  of  the  price 
of  November,  1921.  Prices  have 
reached  a  level  of  from  1,500  to  3,000 
marks  per  kg.  at  an  average  rate  of 
the  currency  to  parity  of  1,800:1.  The 
margin  between  high  class  tools  and 
such  of  the  lower  order  has  visibly 
widened.  The  quality  is,  however,  not 

the  only  factor  for  the  place  tools  oc- 
cupy on  the  scale  between  the  margin 

of  prices  indicated  above.  The  weight 
of  tools  is  almost  of  equal  importance 
and,  curiously  enough,  in  the  reverse 
order  of  former  times.  Cost  of  labor 

having  not  risen  in  the  same  proportion 
as  that  of  materials,  it  is  the  heavier 
tools  that  demand  the  higher  rate  of 
prices  in  place  of  the  light  tools. 

For  the  export  of  machinery,  the 
definite  returns  are  now  available  for 

October  showing  an  increase  from  31,- 
012  tons  in  September  to  42,448  tons. 
All  lines  of  machine  building,  with  the 

exception  of  locomotives,  have  con- 
tributed to  this  increase.  Machine  tool 

export  amounted  to  4,467  tons,  which 
is  considerably  more  than  the  previous 

month,  but  still  behind  the  returns  of 
the  first  four  months  of  the  year.  As 
these  figures  indicate  shipments  of 
tools  ordered  from  five  to  six  months 
ahead,  no  conclusion  can  be  drawn 
therefrom  with  regard  to  present  busi- 

ness. The  number  of  single  tools  ex- 
ported was  in  October  14,069  compared 

with  7,133  in  September.  This  number 
is  nearly  double,  while  the  increase  in 
weight  is  only  80  per  cent.  Still 
stronger  is  this,  difference  in  compari- 

son to  last  April,  when  the  weight  of 
machine  tools  exported  was  almost 
exactly  the  same  as  in  October,  but  the 
number  of  tools  only  9,837.  A  gradual 
increase  in  numbers  in  reverse  propor- 

tion to  weight  can  be  noticed  through- 
out the  whole  year,  indicating  the  pref- 

erence given  to  light  tools  in  export. 
The  average  weight  per  tool  was  in 
April  only  approximately  550  kg.  and 
has  dropped  in  October  to  300  kg.  Ad 
valorem  the  October  export  of  machine 
tools  amounted  to  1,110  million  paper- 
marks  as  against  414  million  in  .Sep- 

tember. The  respective  prices  per  ton 
were  the  following: 

April 
Price  per  Ton, 
Gold  Mark 

S85 

Septeubbr 
Price  per  Ton, 
Gold  Mark 

490 

Price  per  Ton, 

Paper  Mark 40,400 

Price  per  Ton, 

Paper  Mark 171.000 

Price  per  Ton, 
Paper  Mark 

248,000 

October 
Price  per  Ton, 
Gold  Mark 

330 

These  figures  speak  for  themselves,  but 
not  for  the  sagacity  prevailing  in  the 
German  export  business.  As  export 
prices  are  since  months  quoted  on  a 
firm  basis  in  gold  money,  the  com- 

plaints frequently  heard  of  the  "too 
high  prices"  standing  in  the  way  of 
export  business  sound  rather  absurd. 

The  Proposed  Work  Hours 

In  all  quietness,  almost  unobserved 
in  the  constant  noise  raised  by  the 
reparation  problem  and  over  the  ques- 

tions of  loans  and  stabilization  of  the 
mark,  an  event  has  taken  place  of  the 
greatest  importance  to  the  German  in- 

dustry, in  fact  to  the  country's  economi- cal life.  In  the  conflict  waged,  almost 
since  the  peace  treaty  was  signed,  over 
the  extension  of  the  working  time  be- 

yond the  eight  hours  day  a  settlement 
has  been  reached  between  the  two  -op- 

posing parties,  which  looks  like  a  com- 
promise, but  amounts  in  practice  t< 

nothing  less  than  the  abolishment  of 
the  8  hour  day.  During  recent  months 
it  could  be  observed  that  under  the 
pressure  of  the  disaster  threateninn; 
the  country  the  resistance  of  the  labor 
leaders  in  this  matter  has  gradually 
weakened.  Even  the  greatest  optimists 
could,  however,  not  have  foreseen  its 

rap'id  and  almost  complete  collapse  ex- 
hibited by  the  representatives  of  labor 

in  the  National  Economical  Council 

over  the  deliberations  for  the  law  regu- 
lating working  time.     In  the  draft  of 
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this  law,  decided  already  m  its  main 
points,  the  eight  hours  working  day  has 
been  reduced  to  the  nature  of  a  stand- 

ard, which  in  the  light  of  the  many 
exceptions  admitted  for  its  extensions 
appears  merely  of  theoretical  value. 
These  exceptions  compass  almost  all 
lines  of  industry  and  all  contingencies, 
which  might  call  for  such  extension. 
Under  the  new  law,  no  negotiation 

will  be  necessary  between  the  employer 
and  workmen  over  the  question  of  a 
working  day.  It  can  simply  be  decreed 
by  the  employer,  if  his  case  is  provided 
for  by  the  clauses  of  the  law.  The  rep- 

resentatives of  labor  proposed  that  the 
matter  should  be  left  to  agreement  be- 

tween the  two  parties  in  each  individual 
case  and,  if  such  is  not  achieved,  should 
be  submitted  to  arbitration.  This  con- 

tention was,  however,  overruled. 

No  More  OvBaiTiME 

That  the  makers  of  the  law  do  not 
look  upon  the  extension  of  the  working 
time  in  the  light  of  overtime,  but  in  that 
of  regulation  time,  is  proved  by  the  can- 

cellation of  the  premium  now  in  force 
for  time  in  excess  of  the  eight  hours 
day.  This,  time  will  in  future  be  paid 
solely  at  the  regular  rates.  The  draft 
of  the  law  will  shortly  be  submitted  to 
parliament,  where  its  passing  appears 
assured  in  view  of  the  attitude,  which 
the  socialistic  leaders  have  lately  ex- 

hibited towards  it.  They  maintain  that 
by  Isetter  organization  and  management 
as  well  as  improved  equipment  just  as 
much  work  can  be  produced  in  eight 
hours  as  under  present  conditions  in 
ten  hours,  but  that  Germany  had  not 
the  money,  which  would  be  needed  for 
this  reorganization,  nor  the  time  to 
wait  until  it  could  take  effect.  This 
means  that  German  manufacturers  will 
be  able  to  muddle  along  the  lines  of 
least  resistance,  as  they  are  doing  now, 
until  further  necessity  arises.  Persons 
in  authority,  gifted  with  foresight,  are 
doubtless  keeping  such  necessity  in 
view,  and  further  changes  in  labor  con- 

ditions, amounting  more  or  less  to  a 
return  of  the  pre-war  order  of  things, 
are  contemplated,  chiefly  in  the  direc- 

tion of  the  re-establishment  of  the  prin- 
ciple to  pay  by  skill  and  results.  The 

extension  of  the  working  time  is  in- 
tended mainly  for  the  raising  of  the 

country's  national  resources  in  industry 
and  agriculture.  Manufacturers  can 
benefit  by  it  only  in  times  of  pressing 
orders,  when  they,  no  doubt,  will  make 
large  use  of  it  in  preference  of  double 
shifts.  They  have  been  complaining 
from  the  start  that  the  eight  hours  work- 

ing day  does  not  allow  an  equally  in- 
tensive utilization  of  their  equipment, 

meaning  that  longer  working  time  is 
more  profitable.  They  may  be  trusted 
to  follow  up  their  advantage  until  pre- war conditions  are  reached. 

Germany's  Labor  Problem 
It  will  be  a  long  time  before  Germany 

regains  the  former  prestige  of  its 
highly  skilled  labor,  for  the  reason  that 
the  rigid  course  of  apprenticeship 
through  which  young  men  passed  in 
order  to  be  classified  as  highly  skilled 
no  longer  represents  an  absolute  re- 

quirement, according  to  the  Commercial 
Reports  of  the  Department  of  Com- 

merce. The  Government,  itself,  is  in 
part  responsible  for  this  situation,  as 
unskilled  workers  were  used  to  keep 
industry  going  during  the  war,  when 
skilled  labor  was  needed  at  the  front. 

Export  Prospects  Bright 

Says  Rastall 
American  business  in  industrial  ma- 

chinery is  better  than  ever  before  from 
an  export  standpoint,  according  to 
Walter  H.  Rastall,  Chief  of  the  Indus- 

trial Machinery  Division  of  the  Depart- 
ment of  Commerce.  And  the  future  is 

still  more  bright  if  all  indications  prove 
true,  he  further  states  in  an  article  re- 

cently published  in  the  Commercial 
Reports  of  the  Department. 

"Reports  from  Netherlands,  Belgium, 
and  Austria  indicate  that  it  is  difficult 
now  to  do  business  with  Germany,  and 
the  German  handicap  will  obviously  be 
greater  in  Asia,  Latin  America,  and 
other  important  regions"  states  Mr. 
Rastall.  "Americans  ought  to  obtain 
and  hold  a  substantial  share  of  the  44 
per  cent  that  Germany  once  controlled. 

"British  manufacturers  are  also  en- 
countering serious  difficulties.  A  great 

many  of  the  machinery  plants  of  the 
United  Kingdom  are  not  really  equipped 
for  their  present  products.  Moreover, 
they  have  lost  many  of  their  best  mar- 

kets, and  their  business  organization 
has  been  disturbed  in  order  to  develop 
new  ones. 

"The  foreign  demand  for  American 
machinery  and  American  expert  sei^ice 
is  unprecedented.  Our  presti'be  as  engi- 

neers and  machinery  builders  has  been 
greatly  advanced.  In  1921  China  bought 
$18,184,978  worth  of  American  ma- 

chinery, as  compared  with  $260,431  in 
1913,  while  Egypt  purchased  $1,733,625, 

against  $69,753  in  the  pre-war  year." 

also  showed  that  during  the  first  15 
days  in  December,  13,381  locomotives 
were  repaired  and  turned  out  of  the 
shops,  which  was  slightly  under  the 
number  turned  out  of  the  shops  during 
the  last  half  of  November. 

Freight  cars  awaiting  repairs  on 
Class  One  railroads  on  Dec.  15 
totaled  213,837,  or  9.4  per  cent  of  the 
cars  on  line.  This  is  a  reduction  of 
12,451  cars  compared  with  the  number 
in  need  of  repair  on  Dec.  1,  at 
which  time  there  were  226,288  or  9.9 

per  cent. The  number  awaiting  repairs  on 
Dec.  15  was  the  smallest  since  Feb. 

15,  1921. On  Dec.  15  last  year,  318,556  or 
13.5  per  cent  were  in  need  of  repairs. 
Cars  in  need  of  light  repairs  on 

Dec.  15  this  year,  totaled  44,567,  a 
reduction  of  5,715  since  the  first  of  the 
month,  while  those  in  need  of  heavy  re- 

pair totaled  169,270,  or  a  reduction  of 
6,736  within  approximately  two  weeks. 

Ford  Motor  Co.  Plans  Plant 
for  St.  Paul 

Plans  for  a  ten  million  dollar  plant 
have  been  made  by  the  Ford  Motor  Co. 
to  be  located  at  St.  Paul,  Minn.,  adjoin- 

ing the  Government  high  dam  on  the 
Mississippi  River.  If  water  power  is 
granted  to  the  company  the  plant  will 
be  as  contemplated,  but  in  case  this 
permission  is  refused,  steam  or  electric 
power  will  be  used  and  a  smaller  plant 
erected.  If  the  larger  plant  is  opened, 
it  is  estimated  that  15,000  people  will 
be  employed.  The  Milwaukee  railroad 
will  extend  its  tracks  and  build  a  large 
bridge  over  the  Mississippi  direct  to  the 
plant,  spending  approximately  three 
million  dollars  to  accomplish  this. 

Gilbert  &  Barker  Sales 
Force  Changed 

The  Gilbert  &  Barker  Manufacturing 
Co.,  pumps  and  factory  oiling  systems, 
plants,  etc.,  Springfield,  Mass.,  has  re- 

cently announced  the  following  changes 
in  the  personnel  of  its  general  sales 
department.  W.  C.  Leitch,  has  assumed 
direct  charge  of  Domestic  Sales  Divi- 

sion, relieving  G.  C.  Roberts,  who  has 
been  appointed  supervisor  over  all  field 
activities  in  the  Eastern  territory.  K.  S. 
Edwards,  will  have  charge  of  all  sales 
activities  in  the  Central  and  Southern 
districts,  and  E.  E.  Creed,  will  have 
charge  of  sales  in  the  Western  terri- 

tory, with  office  at  Dallas.  Texas. 
C.  W.  Kincaid,  has  been  transferred 
from  Dallas,  to  Baltimore,  W.  C. 
Ingram  and  E.  B.  Norris,  are  trans- 

ferred from  the  Pacific  Coast  territory 
to  Chicago,  and  J.  S.  Kenney,  has  been 
assigned  to  the   San    Francisco  office. 

Railroad  Equipment  is  in 
Better  Condition 

Locomotives  in  need  of  repair  on 
American  railroads  on  December  15 
totaled  17,883,  which  was  27.7  per  cent 
of  the  number  on  line,  according  to  re- 

ports received  from  the  carriers  by  the 
Car  Service  Division  of  the  American 
Railway  Association.  This  was  a  de- 

crease of  126,  compared  with  the  num- 
ber in  need  of  repair  on  Dec.  1,  at 

which  time  there  were  18,009  or  27.9 

per  cent. Locomotives  in  need  of  light  repairs 
on  Dec.  15  totaled  3,369.  This 
was  a  decrease  since  the  first  of  the 
month  of  190.  Locomotives  in  need 
of  heavy  repairs  totaled  14,514,  an  in- 

crease of  64  since  Dec.  1. 
The  number  of  serviceable  locomo- 

tives on  American  railroads  on  Dec. 
15  amounted  to  46,648  compared 
with     46,525     on     Dec.     1.       Reports 

Jones  &  Laughlin  Corporation 
Elects  Officers 

The  Jones  &  Laughlin  Steel  Co.,  has 
been  reorganized  into  the  Jones  & 
Laughlin  Steel  Corporation  with  offices 
in  Pittsburgh.  By  an  election  held 
Jan.  1  the  following  officers  were  elected 
for  the  corporation:  B.  F.  Jones,  Jr., 
chairman  of  the  board  of  directors; 
William  Larimer  Jones,  president;  Wil- 

lis L.  King,  G.  M.  Laughlin,  Jr..  W.  C. 
Moreland,  Charles  A.  Fisher  and  S.  E. 
Hackett,  vice  presidents;  B.  F.  Jones, 
3rd,    secretary,    and    J.    C.    Watson, 
treasurer. > 

Safety  Engineers  to  Hold 
Annual  Meeting 

The  annual  meeting  of  the  .American 
Society  of  Safety  Engineers  will  be  held 
Thursday  afternoon  and  evening,  Jan- 

uary 18.  The  Board  of  Directors  will 
hold  a  meeting  at  2  o'clock  in  the  En- 

gineering Societies  Building,  29  West 
39th  St.,  New  York,  and  the  reports  of 
the  president  and  chairmen  of  com- 

mittee will  be  read.  New  officers  will 
also  be  elected  at  this  time. 

In  the  evening,  at  the  Cafe  Boule- 
vard, there  will  be  held  a  dinner  for  the 

members,  their  families  and  friends  and 
those  interested  in  the  society. 
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Business  Items 

Directors  of  the  General  Motors  Cor- 
poration at  the  meeting  held  January 

8,  declared  the  regular  quarterly  divi- 
dends on  the  6  per  cent  preferred  stock 

of  $1.50  a  share,  on  the  6  per  cent 
debenture  stock  of  $1.50  a  share  and 
on  the  7  per  cent  debenture  stock  of 
$1.75  a  share.  All  of  these  dividends 
are  payable  February  1. 

Machinery,  including  horizontal  bor- 
ing machines,  engine  and  boring 

lathes,  presses,  shapers,  electric  induc- 
tion motors,  blowers,  exhausters,  and 

many  other  devices  will  be  offered  for 
sale  by  the  Government  at  the  Augusta 
Arsenal,  Augusta,  Ga.,  January  29.  All 

bids  will  be  opened  at  10  o'clock. 

Bids  will  be  opened  at  11  o'clock, 
January  31,  at  the  Central  Sales  Office 
Navy  Yard,  Washington,  D.  C,  for  a 

'.sale  of  Navy  surplus  pipe  fittings  in- 
cluding ferrules,  flanges,  flashings  and 

gages. 
Two  prizes  have  been  offered  by 

Alvan  T.  Simonds,  president  of  the 
Simonds  Saw  Co.,  Fitchburg,  Mass., 
to  students  in  high  schools,  trade 
schools  and  normal  schools  who  submit 
the  best  essay  on  the  assigned  topic 
"The  lack  of  economic  intelligence  and 
some  of  the  injuries  it  has  caused  to 
individuals  and  general  welfare  in  the 
United  States  since  1860."  The  prizes 
arc  $1,000  and  $500. 

The  Laib  Co.,  Louisville,  Ky.,  has  in- 
creased its  capitalization  from  $150,000 

to  $900,000  and  has  issued  2,000  shares 
of  preferred  stock  and  5,500  shares  of 
common  stock  at  a  par  value  of  $100 
per  share.  The  company  makes  plumb- 

ing, heating,  and  mill  supplies. 

Fayro  Machine  and  Engineering  Co., 
Johnstown,  Pa.',  announces  that  the 
new  plant  in  North  Sheridan  Avenue 
is  now  operating.  It  is  also  announced 
that  the  company  has  purchased  the 
Bettermann  Boiler  Works  with  Rein- 
hold  Bettermann  continuing  with  the 
Fayro  organization  as  superintendent 
of  the  boiler  and  tank  shop. 

Employees  of  the  United  States  Steel 
Corporation  have  been  given  an  oppor- 

tunity of  purchasing  shares  of  stock  in 
the  Corporation  at  $107  a  share.  The 
offer  amounts  to  60,000  shares,  accord- 

ing to  estimate,  although  the  corpora- 
tion will  honor  all  subscriptions  sent 

in.  The  price  last  year  was  $84  a 
share  and  approximately  100,000 
shares  were  sold.  Employees  are  al- 

lowed to  pay  for  the  stock  by  install- 
ments. 

The  Foster  Machine  Co.,  Elkhart, 
Ind.,  has  established  an  office  in  Room 
0.32,  30  Church  Street,  New  York  City. 
E.  H.  Warner,  who  formerly  held 
several  managerial  positions  with  the 
Fairbanks  Co.,  will  be  in  charge. 

Berne  Nadall,  vice-president  and 
treasurer  of  the  Stanworth  Tool  Manu- 

facturing Co.,  Inc.,  a  new  Indianapolis 
industry,  has  announced  that  the  com- 

pany will  probably  begin  operations  by 
January  15.  The  plant  is  at  40-44 
West  North  street.  A  carload  of  ma- 

chinery for  making  boring  tools  of  all 
kinds  and  for  use  by  machinery  manu- 

facturing concerns  has  been  received 
and  is  being  placed  in  position.  Another 

carload  is  expected  soon.  The  company 
has  been  made  a  closed  corporation 
with  Arthur  Stanworth,  the  president 
and  general  manager,  and  George 
Kanouse,  a  well  known  Indianapolis 
business  man,  as  the  other  member. 
The  company  has  a  capital  stock  of 

$60,000. Quarterly  dividends  of  one  per  cent 
were  declared  by  Allis  Chalmers  Manu- 

facturing Co.,  on  its  common  stock. 
The  dividend  is  payable  February  15  to 
holders  of  record  January  25.  Presi- 

dent Falk  stated  that  business  had  Ijeen 
good  for  several  months  and  that,  al- 

though there  had  been  some  demand  for 

the  company's  product  from  railroads 
and  municipalities,  that  by  far  the 
greatest  buying  had  been  by  leading 
public  utilities  of  the  country. 

The  Swartwout  Co.,  Cleveland,  Ohio, 
recently  organized  by  D.  W.  Swart- 

wout, former  president,  and  W.  E. 
Clement,  former  secretary  of  the  Ohio 
Body  and  Blower  Co.,  has  taken  over 
the  Orrville,  Ohio,  plant  of  the  Blower 
Co.,  together  with  the  metal  stamping 
business  and  equipment  and  has  opened 
a  plant  in  the  building  formerly  occu- 

pied by  the  Cleveland  Milling  Machine 
Company. 

Announcement  is  made  of  the  expan- 
sion of  the  Alliance  Machine  Castings 

Co.,  Alliance,  Ohio.  The  erection  of 
an  addition  to  the  -present  plant  has 
been  authorized  by  the  directors.  It 
will  mean  the  employment  of  100  more 
men  when  completed. 

Shipbuilding  at  the  Chester,  Pa., 
plant  of  the  Merchant  Shipbuilding 
Corporation  has  ceased  and  in  the 
future  all  work  in  both  shipbuilding 
and  steel  fabricating  will  be  done  at  the 
William  Cramp  &  Sons  Co.,  Phila- 

delphia. Both  concerns  are  Harriman 
interests. 

The  Independent  Pneumatic  Tool 
Co.,  600  W.  Jackson  Boulevard,  Chicago, 
announces  the  appointment  of  Blake 
C.  Hooper,  of  Minnesota  Supply  Co., 
Pioneer  Building,  St.  Paul,  Minn.,  as 
special  railroad  agent,  in  the  North- 

west for  the  sale  of  'Thor  Tools. 

Announcement  is  made  by  the  New- 
ton Steel  Co.,  that  four  of  the  com- 

pany's eight  new  mills  at  Newton  Falls, 
Ohio,  will  be  completed  and  placed  in 
operation  in  January.  A  strong  de- 

mand for  automobile  sheets  is  reported. 

Brier  Hill  Steel  Co.  officials.  Youngs- 
town,  Ohio,  announce  that  the  'Tod 
Blast  furnace  of  the  company  will  sus- 

pend operations  soon. 
Work  on  the  erection  of  a  500  ton 

blast  furnace  for  the  Sharpsville  Fur- 
nace Co.,  Sharpsville,  Pa.,  has  been 

started,  it  is  announced.  The  furnace 
is  expected  to  be  completed  in  four 
months. 

Resignation  of  Frank  G.  Walker  as 
superintendent  of  the  Bessemer  depart- , 
ment  of  the  Republic  Iron  and  Steel 
Co.,  Youngstown,  Ohio,  was  announced , 
recently.  It  became  effective  January 
15  when  Joseph  Welsh  becomes  super- 

intendent. Walker  is  to  be  superin- 
tendent of  the  new  plant  of  the  Youngs- 

town Steel  Co.,  at  Warren. 

The  Connecticut  Valley  Manufactur- 
ing Co.,  Centerbrook,  Conn.,  bits,  tools, 

etc.,  has  recently  announced  an  increase 
in  its  capital  stock  from  $60,000  to 

$150,000. 

The  Eastern  Machine  Screw  Co.,  ma- 
chine screws  products,  etc..  New  Haven, 

Conn.,  has  increased  its  capitalization 
from  $500,000  to  $1,000,000,  and  has 
filed  a  certificate  to  that  effect  in  the 
office  of  the  Secretary  of  the  State  of 
Connecticut,  during  the  current  week. 

The  Oxweld  Acetylene  Co.  announces 
that  its  Western  Dept.,  formerly  located 
at  1077  Mission  St.,  San  Francisco,  has 
been  moved  to  larger  quarters  in  the 
same  block.  The  new  address  is  1050 
Mission  St. 

The  Beaton  &  Cadwell  Manufactur- 
ing Co.,  air  valves,  etc.,  New  Britain, 

Conn.,  recently  increased  its  capital 
stock  from  $100,000  to  $200,000. 

P.  S.  Olmstead  and  E.  G.  Olmstead, 
New  Philadelphia,  Ohio,  have  acquired 
the  controlling  interest  in  the  Sharp 
Manufacturing  and  Supply  Co.  The 
new  owners  assume  control  of  the  plant 
at  once.  Earl  Olmstead  has  for  the  past 
18  years  been  identified  with  the  com- 

pany. 

Would  Amend,  Not  Abolish 

Immigration  Laws 
Hearings  before  the  House  commit- 

tee on  immigration,  looking  toward 
amendment  of  the  present  3  per  cent 
quota  immigration  law  rafher  than 
framing  of  permanent  immigration 
legislation,  have  made  clear  that  rep- 

resentative industries  are  not  seeking 
a  lowering  of  the  bars  to  admit  a  ilood 
of  aliens,  but  rather  what  they  consider 
would  be  improvements  upon  the  pres- 

ent system  with  restrictions  as  to  num- 
bers tempered  to  meet  conditions  along 

elastic  lines. 
It  is  evident  from  the  expressions  of 

members  of  the  committee  that  wit- 
nesses who  have  appeared  before  that 

body  have  made  a  favorable  impression 
although  there  is  nothing  to  indicate 
how  far  the  members  of  the  committee 
will  be  willing  to  go  toward  indorsing 
the  views  which  have  been  expressed. 

Hoover  Refuses  Interior 
Portfolio 

It  is  known  that  Commerce  Secre- 
tary Hoover  declined  with  regret  the 

portfolio  of  the  Interior.  The  Secre- 
tary of  the  Interior  directs  the  work 

of  more  engineers  than  does  any  execu- 
tive, public  or  private,  of  any  other 

single  agency  in  the  world.  I'hi.j naturally  appeals  to  Mr.  Hoover,  who 
is  an  engineer.  It  is  believed  that  Sec- 

retary Hoover  was  influenced  by  the 
fact  that  a  change  would  prevent  his 
seeing  to  a  satisfactory  conclusion  the 
launching  of  the  work  he  has  initiated, 
or  reorganized,  in  the  Department  of 
Commerce.  Two  years  of  the  term 
have  expired.  By  concentrating  his 
efforts  on  the  work  in  the  Department 
of  Commerce,  Mr.  Hoover  evidently 
hopes  to  be  able  to  round  out  his  plans 
satisfactorily.  Were  he  to  change  to 
the  Department  of  the  Interior,  the  re- 

mainder of  the  term  does  not  give  suf- 
ficient time  to  carry  through  any  com- 

prehensive program,  so  that  his  oppor- 
tunity to  be  useful  in  the  new  post 

would  be  materially  limited.  It  is  a 
rather  notable  honor,  however,  to  have 
been  tendered  two  Cabinet  portfolios 
within  two  years. 
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Plan  World  Congress  of  Engineers 
CoinniitteeB  Appointed  to  Perfect  Details  for  International  Meeting 

in  Philadelphia  at  the  Time  of  the  Segqui-Centennial 

A  Conference  on  Plan  and  Scope  for 
an  International  Engineering  Con- 

gress to  be  held  at  the  time  of  the 
Sesqui-centennial  Celebration  in  Phila- 

delphia was  held  under  the  auspices  of 
the  Committee  on  Plan  and  Scope  in 
New  York  City,  Tuesday,  January  9. 
The  meeting  was  called  to  order  by 
Richard  L.  Humphrey,  Chairman,  who 
outlined  the  purposes  of  the  conference 
and  reviewed  briefly  the  events  lead- 

ing to  the  calling  of  the  meeting. 
The  movement  to  hold  a  World  Con- 

gress of  Engineers  in  1926  at  the  time 
of  the  Sesqui-centennial  Celebration  in 
the  City  of  Philadelphia  was  initiated 
by  the  Engineers  Club  of  Philadelphia 
in  December,  1921,  and  an  invitation  at 
that  time  was  extended  to  the  Ameri- 

can Society  of  Civil  Engineers,  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  Ameri- 

can Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical 
Engineers,  and  the  American  Society 
for  Testing  Materials.  Each  was  re- 

quested to  appoint  two  representatives 
to  meet  vidth  a  committee  of  the  Engi- 

neers Club  in  Philadelphia  to  formulate 
a  plan  for  such  a  World  Congress. 

Mr.  Humphrey  read  the  various  reso- 
lutions and  summarized  the  work  that 

had  been  done  in  forwarding  this  plan 
up  to  the  present  time.  An  outline  of 
the  plan  of  organization  for  such  a 
Congress  was  prepared  by  the  Secre- 

taries of  the  four  Founder  Societies  in 
May,  1922,  and  was  subsequently  ap- 

proved by  the  Presidents  of  those  So- 
cieties. This  plan  in  general  proposed 

a  board  of  management,  which  was 
duly  carried  out  in  an  organization 
meeting  in  November,  1922.  The  fol- 

lowing men  were  appointed  represent- 
ing the  different  participating  organi- 

zations: 
American  Society  of  Civil  Engineers, 

George  S.  Webster  and  Richard  L. 
Humphrey;  American  Institute  of  Min- 

ing and  Metallurgical  Engineers,  J. 
Vipond  Davies  and  Charles  F.  Rand; 
American  Society  of  Mechanical  Engi- 

neers, James  Hartness  and  D.  Robert 
Yarnall;  American  Institute  of  Elec- 

trical Engineers,  Arthur  E.  Kennelly 
and  Charles  E.  Skinner;  Federated 
American  Engineering  Societies,  J. 
Parke  Channing  and  L.  P.  Alford;  The 
Engineers'  Club  of  Philadelphia,  W.  C. 
L.  Eglin  and  Charles  E.  Billin. 

The  board  of  management  later  or- 
ganized and  elected  George  S.  Webster 

temporary  chairman  and  Charles.  E. 
Billin,  temporary  secretary,  and  ap- 

pointed  the  following  committees: 
Nominating  committee,  J.  Vipond 

Davies,  Chairman,  L.  P.  Alford  and 
Richard  L.  Humphrey;  Committee  on 
Plan  and  Scope,  Richard  L.  Humphrey, 
Chairman,  Charles  F.  Rand,  James 
Hartness,  Arthur  E.  Kennelly,  J. 
Parke  Channing  and  W,  C.  L.  Eglin; 
Committtee  on  Participation,  E.  Robert 
Yarnall,  Charles  E.  Skinner  and 
Charles  E.  Billin. 

In  carrying  out  the  purposes  of  the 
proposed  Congress,  the  conference  on 
January  9,  was  called  to  order  by  the 
Committee  on  Plan  and  Scope,  and  dis- 

cussion took  place  under  the  following 
four  general  headings: 

Scope  of  the  Congress,  Finance,  Re- 
lation of  meetings  of  engineering  so- 

cieties to  the  sessions  of  such  a  Con- 
gress, and  Publicity. 

Some  twenty-five  or  thirty  leading 
engineers  from  the  different  engineer- 

ing organizations,  including  the  Ameri- 
can Society  of  Civil  Engineers,  the 

American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the 
American  Institute  of  Electrical  Engi- 

neers, and  the  Federated  American  En- 
gineering Societies,  expressed  their 

ideas  on  all  these  topics.  It  was  brought 
out  in  the  discussion  that  this  meeting 
represented  another  step  toward  bring- 

ing the  engineers  of  the  different  coun- 
tries of  the  world  closer  together,  tak- 

ing up  the  threads  of  contact  that  had 
been  broken  by  the  war  and  fostering 
a  better  understanding  of  the  rela- 

tion of  the  engineer  not  only  to  the 
technical  problems  of  the  world,  but 
to  the  reconstruction  of  our  present  day 
civilization,  to  which  the  engineer  has 
already  contributed  so  much  in  a  ma- terial way. 

There  was  a  general  agreement  that 
a  world  congress  of  engineers  would 
constitute  an  epoch-making  step  in 
bringing  the  engineers  of  the  world  to- 

gether, providing  a  program  were  de- 
veloped that  would  emphasize  the 

broader  relations  of  the  engineer  to 
the  public,  rather  than  the  development 
of  a  large  number  of  technical  papers. 

It  was  stated  by  several  present  that 
the  opportunity  exists  particularly  to 
make  engineers  abroad  acquainted  with 
the  actual  engineering  achievements 
and  accomplishments  in  this  country, 
to  work  out  in  connection  with  such  a 
Congress  a  tour  of  the  different  indus- 

trial cities,  and,  in  general  give  visi- 
tors an  opportunity  to  see  our  engineer- 
ing expressed  in  works,  as  well  as  in words. 

Those  contributing  especially  to  the 
discussion  were:  A.  M.  Hunt,  H.  Foster 
Bain,  Henry  A.  Lardner,  Fred  Lavis, 
A.  R.  Ledoux,  John  W.  Lieb,  Elmer  A. 
Sperry,  Mortimer  E.  Cooley,  Charles 
F.  Rand,  F.  M.  Feiker,  C.  O.  Mailloux 
and  Clajrton  H.  Sharp. 

Indiana  Seeks  to  Prevent 

Strikes  by  Law 

The  trade  is  considerably  interested 
in  a  bill  to  be  presented  at  the  next 
session  of  the  Indiana  general  as- 

sembly, which,  in  the  belief  of  its 
iramers,  would  prohibit  strikes  in  all 
forms  in  Indiana.  The  bill  is  the  first 
of  its  kind  that  ever  has  been  presented 
to  an  Indiana  legislature  and  even 
those  most  enthusiastic  in  its  favor  ad- 

mit that  such  a  bill  will  have  a  difficult 
time  getting  enacted  into  law.  It  will 
be  fought  vigorously  by  organized 
labor. 

The  draft  is  said  to  have  been  shown 
to  a  number  of  members  of  the  next 
legislature  and  is  said  to  have  been  dis- 

cussed with  a  number  of  prominent 
Hoosiers  interested  in  such  legislation. 
The  exact  identity  of  the  forces  behind 
the  measure  is  being  kept  a  close 
secret. 

The  proposed  bill  is  entitled  "an  act 
to  protect  a  person  in  his  right  to  work 
for  the  support  of  himself  or  family. 

and  providing  penalties  for  violation 
thereof."  It  is  to  be  known  as  a  "right 
to  work"  bill,  but  its  general  effect, 
those  behind  the  movement  assert,  will 
be  to  forestall  the  organization  or  call- 

ing of  industrial  walkouts. 

No  Unemployment  Problem 

Says  Secretary  Hoover 
There  is  no  conflict  between  recent 

statements  made  by  Commerce  Secre- 
tary Hoover  and  Labor  Secretary 

D.avis  as  to  unemployment.  Secretary 
Hoover  explains  that  he  did  not  say 
that  there  is  no  unemployment.  He  did 
say  that  there  is  no  unemployment 
problem.  Secretary  Davis  at  about 
the  same  time  declared  that  there  are 
1,500,000  wage  earners  in  the  country 
who  are  "not  attached  to  any  payroll." 

At  Secretary  Davis'  office  it  is  ex- 
plained that  this  figure  represents  the 

normal  unemployment.  It  is  the  irre- 
ducible minimum,  he  believes.  There 

always  is  a  floating  pool  of  unemployed, 
due  to  the  seasonal  character  of  many 
industries  and  the  fact  that  shifts 
from  one  type  of  employment  to  the 
other  do  not  coincide  precisely. 

Control  of  C.  &  O.  Gained 

By  Van  Sweringeus 
Formal  application  was  made  by  O. 

P.  Van  Sweringen  and  M.  J.  Van 
Sweringen  of  Cleveland  to  the  Inter- 

state Commerce  Commission  at  Wash- 
ington requesting  permission  to  hold  of- 

fices in  the  Chesapeake  and  Ohio  Rail- 
road if  and  when  elected.  The  Van 

Sweringens  at  the  present  time  control 
the  Nickel  Plate,  Clover  Leaf,  Lake 
Erie  &  Western  and  subsidiary  com- 

panies and  have  recently  acquired  the 
Huntington  interests  in  the  Chesa- 

peake and  Ohio  Railroad. 
The  Chespeake  and  Ohio  Company 

own  the  Hocking  Valley,  the  Bridge 
Co.,  at  Cincinnati  used  to  hold  ter- 

minal property,  and  the  Chesapeake 
and  Ohio  Co.,  of  Indiana. 

Important  Work  Done  By 
Standards  Bureau 

Since  a  considerable  period  is  likely 
to  elapse  before  a  director  will  be 
chosen  for  the  U.  S.  Bureau  of  Stand- 

ards, importance  is  attached  to  the 
designation  by  Secretary  Hoover  of 
Dr.  Fay  C.  Brown  as  the  acting  director, 
who  will  direct  the  work  of  this  impor- 

tant sub-division  of  the  Department  of 
Commerce  during  the  interim. 

While  Dr.  Brown  regards  as  his  prin- 
cipal achievement  the  work  that  he  has 

done  in  directing  the  Bureau,  which 
Secretary  Hoover  likes  to  refer  to  as 
"the  largest  physical  laboratory  in  the 
world,"  he  has  done  a  great  deal  of 
research  in  addition  to  his  administra- 

tive duties.  He  is  proud  of  his  work 
in  thermionics,  since  that  proved  to  be 
a  sort  of  forerunner  of  radio  ampli- 

fication. He  did  important  optical  work 
and  has  made  an  intensive  study  of  the 
electrical  and  mechanical  properties  of 
selenium  and  selenium  crystals.  With 
Joel  Stebbins,  the  astronomer,  he  took 
an  important  part  in  starting  the  work 
on  the  mechanical  measurement  of  the 
intensity  of  double  stars. 
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Obituary 

William  M.  Cramp,  aged  91  years, 
died  at  his  home  in  Philadelphia,  Janu- 

ary 8.  Mr.  Cramp  was  the  son  of  the 
founder  of  the  William  Cramp  and 
Sons  Ship  and  Engine  Co.  He  retired 
from  active  business  about  twenty 
years  ago  and  since  that  time  has  been 
active  only  in  fraternal  affairs.  He 
was  the  oldest  living  member  of  the 
Union  League  at  the  time  of  his  death. 

George  L.  Gerwig,  aged  62  years, 
prominent  in  Youngstown,  Ohio,  steel 
manufacturing  circles,  died  recently  in 
Tucson,  Ariz.  He  first  became  identi- 

fied with  the  Old  Brown-Bonnell  mill, 
retaining  his  position  when  that  plant 
became  part  of  the  Republic  Iron  and 
Steel  Co.  He  was  connected  with  that 
firm  in  an  official  capacity  at  the  time 
of  his  illness.  His  wife  and  several 
children  survive. 

William  A.  Hartley,  seventy-one 
years  old,  a  retired  manufacturer  of 
Muncie,  Ind.,  died  recently  at  his  home. 
He  was  a  member  of  the  J.  H.  Smith 
Bending  Works  Co.,  for  many  years 
and  when  it  was  absorbed  by  the 
Pioneer  Pole  Shaft  Co.,  he  became 
buyer  for  the  company.  He  was  a 
member  of  the  ciay  board  of  safety  in 
Muncie  some  years  ago.  He  is  sur- 

vived by  his  widow,  his  son  and  two 
daughters. 
Charles  Henry  Colby,  aged  90 

years,  died  January  3,  at  his  home, 
East  Orange,  N.  J.  Mr.  Colby  was  an 
inventor,  manufacturer  and  merchant. 
He  was  well  known  as  the  inventor  of 
a  saw-cutting  and  polishing  machine 
and  a  multiple  button  hole  machine.  At 
one  time  in  his  career  he  was  engaged 
in  the  tool  business. 

Albert  M.  Gaines,  aged  48  years, 
died  recently  at  his  home  in  Saco,  Me. 
Mr.  Gaines  was  a  mechanical  engineer 
with  the  York  Manufacturing  Co. 
Death  was  due  to  pneumonia.  He  is 
survived  by  his  wife,  his  father,  his 
brother  and  his  sister. 

Maxwell  H.  Ruppe  of  the  Trans- 
portation and  Equipment  Co.,  is  dead 

at  his  home  in  Youngstown,  Ohio.  He 
came  to  Youngstown  three  years  ago 
after  working  for  the  Independent  Mo- 

tors Co.,  for  some  time. 

Jarvis  Williams,  Jr.,  general  man- 
ager of  the  Remington  Arms-Union 

Metallic  Cartridge  Co.,  Bridgeport, 
Conn.,  ammunition,  cutlery,  etc.,  has 
recently  been  honored  by  his  elec- 

tion as  a  member  of  the  board  of  di- 
rectors of  the  Bridgeport  Trust  Co., 

one  of  Connecticut's  largest  banking  in- stitutions. 

John  K.  Boll,  for  several  years 
sales  manager  of  the  Page  Steel  and 
Wire  Co.,  Pittsburgh,  Pa.,  has  resigned 
to  become  affiliated  with  the  Wheeling 
Steel  Products  Co.,  Wheeling,  W.  Va., 
in  a  sales  capacity.  The  company  will 
sell  the  output  of  the  new  rod  and  wire 
mills  of  the  Whittaker-Glessner  Co., 
now  near  completion  at  Portsmouth, 
Ohio. 

J.  M.  Hill,  Canton,  Ohio,  has  been 
named  general  manager  of  the  new 
plant  of  the  Weirton  Sheet  Steel  Co., 
Weirton,  W.  Va.  He  formerly  was 
identified  with  the  Seneca  Iron  and 
Steel  Co.,  Buffalo,  N.  Y.,  and  for  sev- 

eral years  was  with  the  Canton  Sheet 
Steel  Co.,  Canton,  Ohio.  He  also  hafe 
had  connections  in  recent  years  with 
the  Reeves  Manufacturing  Co.,  Dover, 
Ohio,  and  with  the  Appolo  Steel  Co., 

Appolo,  Pa. 
Harry  C.  Ehrick,  superintendent  of 

the  Mansfield  plant  of  the  Hadfield- 
Penfield  Steel  Co.,  has  returned  to 
Bucyrus,  Ohio,  to  take  over  the  duties 
of  general  superintendent  of  the 
Bucyrus  shops  of  the  company,  suc- 

ceeding O.  L.  Dradley,  resigned.  Wil- 
liam Ehrick  has  been  promoted  super- 

intendent of  the  Mansfield  plant  of 
the  company.  O.  L.  Bradley  goes  to 
Gallon,  Ohio,  to  become  shop  manager 
for  the  Gallon  Iron  Works  and  Manu- 

facturing Co. 

H.  D.  Jones,  who  was  with  the  Gallon 
Iron  Works  until  recently,  is  now  in 
charge  of  operations  at  the  Carroll 
shops,  Bucyrus,  Ohio. 

J.  S.  Rose  and  H.  R.  Spandel  have 
been  appointed  managers  of  the  New 
York  office  of  the  Anglo-American  In- 

dustrial Diamond  Co.,  Inc.,  with  head- 
quarters at  14  West  40th  St. 

Judge  Leonard  J.  Nickerson,  di- 
rector of  the  Bantam  Ball  Bearing  Co., 

ball  bearings,  etc.,  of  Bantam,  Conn., 
has  been  nominated  for  speaker  of  the 
House  of  Representatives  at  the  State 
Capitol,  Hartford,  Conn. 

Robert  Darling,  of  the  Standard 
Screw  Co.,  screw  products,  Hartford, 
Conn.,  has  been  elected  a  director  of  the 
First  National  Bank  of  Hartford,  at 
the  annual  meeting  of  the  bank  held 
this  week. 

Engine  to  crack  100  tons  of  babassu 
nuts  per  day,  boiler  and  puraps  tor  same, 
etc. ;  machinery  for  separating  kernels  of 
curua,  tecum,  and  babassu  nuts ;  machinery 
for  extracting  oil  from  these  nuts ;  ma- 

chinery for  making  barrels.  Brazil.  Pur- 
chase. Quotations  c.i.f.  Brazilian  ports. 

Correspondence.  Portuguese.  Catalogs  are 
requested.     Reference   No.    4966. 
Candy-making  machinery.  China  Pur- 

chase. Quotations,  c.i.f.  Chinese  port. 
Catalogs  and  price  lists  requested.  Ref- erence No.  4967. 

Machinery  for  making  cereal  breakfast 
foods  from  corn,  rice  and  wheat.  Uruguay. 
Purchase.  Quotations  f.o.b.  New  York. 
Terms:    cash.     Reference   No.   496S. 

Machine  tools  for  automobile  repair  shop, 
re-forming  press  for  iron,  and  foundry  in- 
.stallations  for  bronze  and  malleable  iron. 
Greece.  Purchase.  Quotations,  c.i.f.  Greek 
port.  Terms:  payment  arranged  by  con- firmed letter  of  credit  against  documents. 
Correspondence,  French.  Reference  No. 
4969. 
Coal  cutter  machinery.  South  Africa. 

Agency.      Reference   No.    4927. 
Machinery  for  the  manufacture  of  rope, 

cordage  and  string  from  maguey  and  other 
fibers.  Guatemala.  Purchase.  Quotations, 
c.i.f.  Guatemala  ports.  TermsV  cash  agadnst 
documents.  Correspondence,        Spanish. 
Reference   No.    4931. 

Woodworking  and  metal-working  ma- 
chinery. Czecho-Slovakia.  Agency.  Refer- ence No.  4951. 

Standardized  automobile  parts,  such  as 
motors,  wheels,  radiators,  gears,  brakes, 
steering  gears  frames  and  transmissions. 
Norway.      Purchase.      Reference   No.    4956. 

Storage  batteries  parts  and  accessories 
and  machinery  and  apparatus  for  the 
manufacture  of  storage  batteries.  Cuba. 
Purchase.      Reference   No.   4961. 

Machinery  tor  the  manufacture  of  pea- 
nut butter.  Mexico.  Purchase.  Cata- 
logs and  prices  requested.  Reference  No. 

4964. 

The  Bureau  of  Foreign  and  Domestic 
Commerce.  Department  of  Commerce, 
Wasliington.  D.  C,  liaN  inquiries  for  the 
agreneies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  by  referring  to  the  number  follow- 

ing each  item. 
Hardware,  tool  and  spring  steel,  mild 

steel  and  basic  steel  plates,  metal  sheets, 
brass  and  copper  rods  and  tubes,  boiler  fit- 

tings, machinery  and  tools,  cotton  mill  and 
railway  stores,  electrical  apparatus,  pro- 

visions, glassware  and  crocliery.  cutlery, 
galvanized  and  other  wires ;  automobiles, 
motor  cycles,  and  bicycles,  and  their  acces- 

sories— India.  Purchase  and  agency  de- 
sired. Quotations,  c.  i.  f.  port  of  India. 

Reference   No.   4726. 

Furnaces,  machinery  and  any  otlier  mod- 
ern apparatus  for  the  making  of  glass,  espe- 

cially the  manufacture  of  all  styles  of  bot- 
tles— Chile.  Catalogs,  in  Spanish,  and 

prices  are  desired.    Reference  No.  4758. 
Knitting  machines  for  the  manufacture 

of  hosiery.  Italy.  Both  hand  and  motor- 
driven  machines  desired.  Agency.  Corre- 

spondence, French  or  Italian.  Reference 
No.   4970. 

Machine  for  closing  (sewing)  sacks  filled 
with  flour  and  bran.  Mexico.  Purchase. 
Quotations  f.o.b.  New  York  or  New 
Orleans.  Terms:  cash  with  orders.  Cata- 

logs and  price  lists  desired.  Reference No.    4071. 

Machine  tools.  Norway.  Purchase  and 
agency.  Quotations,  c.i.f.  Norwegian  ports. 
Payment  arranged  through  banks  in  Nor- 

way and   New  York.      Rerence  No.   4973. 

Forthcoming  Meetings 

NationaJ  Automobile  Chamber  of  Com- 
merce. National  Automobile  Show,  January 

37  to  February  3.  1923,  Coliseum  and  First 
Regiment  Armory.  Chicago,  111. 

American  Institute  of  Electrical  En^- 
neerg,  Mid-Winter  Meeting.  February  14  to 
16.  Engineering  Societies  Bldg.,  New  York, 
F.  L.  Hutchinson,  Secretary. 

American  Society  for  Steel  Treating,  Win- 
ter Sectional  Meeting.  City  Club,  Chicago. 

III..  February  8  and  9.  1923.  National 
Secretary,  W.  H.  Eisenman.  4600  Prospect 
Ave.,  Cleveland,  Ohio. 

Universal  Patent  Expnsition,  First  An- nual Convention  and  exhibit  of  patents  and 
inventions.  Grand  Central  Palace,  New 
Y'ork  City.  February  17  to  22.  1923.  A.  B. 
Cole.  110  West  40th  St.,  New  York  City, is   cliairman. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers.  Annual  Meeting,  Feb- 

ruarv  19  to  21.  Engineering  Societies' 
Bldg.,  New  Y'ork.   F.  S.  Shartless,  Secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati. 
Ohio  April  18  to  20.  Secretary.  George  C. 
Dent,   327  South  La  Salle  St.,  Chicago,  111. 

NationaJ  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans.  La..  April  25  to  27.  1923.  O  K. 
Davis,  Secretary.  1  Hanover  Square.  New York    City. 

American  FonndrsTnen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall.  Cleveland.  Ohio.  April  30  to  May  3. 
1923.  C.  E.  Hoyt.  140  South  Dearborn  St., 
Chicago,   is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City.  May  3  to  5.  1923.  Colin  G. 
Fink.  337  South  La  Salle  St..  Chicago,  til., 
is  secretary. 

National  Supply  and  Machinery  Dealers* Association;  Southern  Supply  and  Machin- 
ery Dealers*  Association ;  and  the  American 

Suppl,v  and  Machinery  Manufacturers*  As- sociation, triple  convention,  in  Cincinnati. 
Ohio,  Mav  17,  18.  19,  1923.  F.  D.  Mitchell. 

,  1819  Broadway,  New  York  City,  is  secretary. 
.\nierican    Society   for   Testing   MAterials. 

.\nnual  meeting  at  Atlantic  City,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,  is  secretary.     , 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Conn.,  Hartford  —  A.  D.  Brochu,  258 
Windsor    Ave. — machine    shop    equipment. 

lU..  Cbicaso — Illinois  Central  R.R.,  Cen- 
tral Sta.,  135  East  11th  PL,  J.  J.  Bennett, 

Purch.  Aut. — $45,000  worth  of  machinery 
for  shops  at  Centralia. 

III..  JBlgin — ^Kirk,  P.  O.  Box  212 — one  De- 
troit centerless  grinder. 

liid.,  Indianapolis  —  H.  E.  Dorsey,  735 
Slassachusetts  Ave. — sheet  metal  working 
machinery   and   equipment. 

Kau.,  Leavenworth — C.  W.  Parker,  South 
4th  St.  (machine  shop) — 36  in.  spot  welder 
witiil  a  24  in.  plate  capacity. 

M»8S..  BoHton — M.  P.  Brundige  Co.,  147 
Pearl  St.,  (millwrig-ht) — additional  equip- 

ment tor  machint'  .shop  and  foundry  at  137 
"Welles  Ave.  and  21    Barnes  St. 

MaKN.,  Boston — J.  E.  Cain,  17  Fulton  St., 
(dealer  in  butter,  cheese  and  eggs) — tools 
and  oquil)ment  for  garage,  at  45  B  St. 

MaBs..  Boston — W.  J.  Flaherty,  72  Broad 
St.,  (machine  shop) — two  power  presses, 
about  12  X  18  in..  Chandler  &  Price  pre- 

ferred (used). 
Jlleh..  netrolt — Harringer  Fdry.  &  Mfg. 

Co.,  1011  Rivard  St — ^two  small  engine 
lathes,  one  polishing  lathe,  one  drill  press 
and  one  vise. 

Mii-h.,  River  Kouge — ^Whitehead  &  Kales 
Co.,  South  Dearborn  St..  (structural  steel) — 
large  press  similar  to  No.  60  Toledo. 

Minn.,  Minneapolis — Cowin  &  Co.,  Inc., 
526  McKnight  Bldg.,  (reinforcing  steel  and 
rollpcl  threads) — drill  press,  forgfe  and 
anvil     (used). 

Mo.,  St.  Lionis  —  William  Koch  Boiler 
Wks.,  406  North  Main  St..  W.  Koch,  Pres. — 
square  pin  shears,  30  in.,  20  gauge. 

Mo..  St.  Louis — United  States  Motor  Bus 
Transportation  Co.,  911  Title  Guaranty 
Blrlg. — machinery  tor  3  proposed  garages, 
for  Iiousing.  repairing  and  equipping  motor 
buses. 

N.  v..  Binprhamton — McManus  &  Buckley. 
P.  Trust  Co.  —  equipment  for  proposed 
garage. 

N.  Y..  Buffalo — A.  Dicianni,  417  Niagara 
St. — equipment  for  repair  shop  and  light 
manufacturing. 

N.  v..  Harrlsville — Pahud  Lumber  Co., 
Inc.,  (garage,  machine  shop  and  lumber), 
H.  .1.  Corliitt,  Benson  Mines.  Purch.  Agt. — 
woodworking  tools  including  lathe,  drill 
pre.ss  and  miscellaneous  equipment  for  ma- chine  repair   shop. 

X.  v..  Wftterlown — R.  E.  Parker  Co.,  144 
Mechanic  St..  (machine  shop) — one  18  in. 
B   geared   engine   lathe    (new   or   used). 

N.  Y.,  VVatertown — Watertown  Garage 
Co..  252  State  St..  A.  T.  Matthews,  Purch. 
-Agt. — complete  machine  tool  equipment  for 
garage  and  repair  shop. 

N.  r.,  rharlotte  —  Southern  Spindle  & 
Fiver  Co.,  805  West  1st  .St..  (manufacturer 
of  rotton  mill  machinery) — machine  shop 
equipment. 

O.,  Cleveland — Pioneer  Alloy  Products 
Co.,  16601  Euclid  Ave. — two  plain  12  in. 
turret  lathes.  Warner  and  Swasey  or  Bar- dons  and  Oliver. 

O.,  Massillon — Hd.  Educ,  E.  P.  McCon- 
aughy.  Pres. — lathes,  planers,  drill  presses, 
band  saws  and  miscellaneous  shop  equip- 

ment for  new  Washington  High  School. 
Pa.,  Phila. — Amer.  Pulley  Co.,  4200  Wis- 

sahickon  St. — additional  equipment  for  ma- 
chine shop  in  new  factory. 

Pa..  Phlla. — S.  Yellin.  5520  Arch  St. — 
additional  metal  working  equipment  for  new 
sliop. 

Pa..  Titusville— A,  W,  Caflish,  C/o  Caf- 
li.sh  TjUmber  Co. — machinery,  tools  ana 
equipment  for  proposed  ?40,000  garage  f)n 
Central    Ave. 

Tex.,  Waco— Perfection  Ice  Scoring  Ma- 
Shlne  Co.,  R.  H.  Roark.  Pres. — ^machine 
suitable  for  cutting  straight  or  helical  teeth 
in  steel  gears  as  follows:  4  in.  P.  D.  6 
pitch.  24  tooth,  1-f,  face,  mitre  gears;  3  In. 
P.   n.   6  pitch.    IS   tooth,    U  in,   face,   bevel 

gears;  6  in.  P.  D.  6  pitch,  36  tooth,  li  in. 
face,  bevel  gears ;  6.^  in.  P.  D.  3  pitch. 
19  tooth,  li  in.  face,  mitre  gears  (rebuilt 
preferred). 

Va.,  City  Point — WUson-Hock  Co.,  (ma- 
chinery), N.  Wilson,  Mgr. — 18  in.  selective 

head  lathe,  length  of  bed  about  14  ft., 
swing  over  shears  201  in.,  swing  over  car- 

riage 12  J  in.,  one  16  In.  and  one  12  in. 
check,  complete  with  dies,  tools,  etc. ;  4  to 
12  in.  or  4  to  10  in.  pipe  machine  with  regu- 

lar equipment  and  extra  .set  of  dies  and 
nipple  holder ;  4  ft.  high  duty  radial  drill 
press  with  gear  for  drive  and  plain  box 
table ;  25  in.  sliding  head  upright  drill 
press ;  16  in.  double  emery  grinder  with 
guards ;  combination  pipe  and  bolt  cutting 
machine  with  drill  for  J  to  IJ  in.;  24  in. 
heavy  duty  crank  shaper ;  12  in.  B  &  S 
gate  valve;  12  in.  B  &  S  base  ell;  two  18 
X  36  simple  Corliss  engines ;  Ave  cotton 
dryers;  40  to  45  ft.  high  tower  with  steel 
tank  of  20,000  gal.  capacity ;  9  to  12  ton 
capacity  36  in.  gauge  steam  locomotive. 

Wis.,  Jnneau — E.  T.  Klug— drill  press, 
lathe  and  grinders. 

Wis.,  Oshkosh — Gibson  Auto  Exchange, 
720  Church  St.,  A.  Gibson,  Mgr. — additional 
repair  machinery  for  proposed  garage  at 

Appleton. 
Wis.,  Wansan — ^Hammer  Blow  Tool  Co., 

c/o  T.  H.  Jacob.  219  Sturgeon  Eddy  Rd, — 
machinery  and  tools  for  the  manufacture  of 
special  machinery. 

Ont.,  Dnrdas — ^Rk  Knowles — equipment  for 
garage  and  automobile  repair  shop. 

Ont.,  Toronto — Maloney  EHectric  Co.  of 
Canada,  Ltd.,  York  Bldg. — ^machinery,  in- cluding shearing  machines,  drills,  lathes, 
punchers,  also  winding  and  lacquering 
equipment  for  the  manufacture  of  electric 
transformers. 

Ont'.,  Toronto — Toronto  Transportation 
Comn.,  35  Yonge  St..  H.  H.  Couzens,  Genl. 
Mgr. — complete  machine  shop  and  car  re- 

pair shop  equipment,  including  cranes, 
lathes,  drills  and  planers   (electric  power). 

Cuba,  Jatlbonico — Ingenio  Jatibonico,  P. 
L,  Clarke,  Ch.  Engr.. — catalogs  and  prices  of 
machine  tools,  including  lathes,  planers, 
shapers,  milling  machines,  drill  presses  and 
small  hydraulic  presses. 

Machinery  Wanted 

Ala.,  Decatur  —  Bd.  Educ.  —  vocational 
equipment, 

Calif.,  Anaheim  —  Anaheim  Valencia 
Growers'  Association — $7,500  worth  of 
equipment  for  proposed  citrus  packing 

plant. Calif.,  I.OS  Angeles — Minarock  Products 
Co.,  836  Ducommon  St. — rock  crusher, 
screens,  etc.,  for  proposed  plant. 

Calif.,  Bed  Bluff — G.  G,  Stice.  mayor, 
and  M.  O.  Ballard,  sheriff — equipment  for 
fruit   and   vegetable   evaporating   plant. 

Conn.,  New  Haven  —  The  New  Haven 
Dairy  Co.,  201  Hazel  St. — equipment,  etc., 
for  proposed  ice  cream  plant  at  Bridgeport. 

Fla.,  Bradentown — Bradentown  Novelty 
Co..  A.  Wadsworth,  Mgr. — hollow  mortiser 
and  two-drum   sander. 

Idaho,  Coenr  D'Alene — Mitchell  Boat  Co., 
P.  Mitchell,  Pres. — complete  machinery  and 
equipment  for  proposed  boat  factory. 

Idaho,  Lewiston. — Prairie  Land  Co. — ma- 
chinery for  proposed  flour  mill  and  ele- 

vator. 
Idaho,  Welppe — ^Lola  Lumber  Co. — equip- 

ment for  proposed  sawmill. 
nl.  Aurora — Aurora  Wet  Wash  Laundry 

Co.,  283  Pierce  St. — one  large  size  mangier. 
HI  Chicago — J.  P.  Leonard,  24  South 

Quincy  St..  (job  printer) — cylinder  press 
and  numbering  machine. 

111.,  Herrin— J.  Zum.  920  South  13th  St. 
. — complete  newspaper  equipment. 

HI.,  Bochelle — Carron  Spinning  Mills — two  64  to  80  spindle,  8x4  cone  rovers ;  one 
100  to  160,  6  in.  traverse,  2i  in.  ring. 

HI..  St,  Franeisville — The. Times  Printery 
  30   in.  power  paper  cutter. 

III.,  Wankegan — T.  Goldsmith.  219  Bclvi- 
dere  St.  (produce) — ^power  refrigeration machinery. 

Ind.,  Rnglish — Rice  Box  &  Basket  Co. — 
machinery  and  equipment  for  factory,  to 
replace  that  which  was  destroyed  by  Are. 
Ind.,  Montpeller  —  Herald  —  7  column 

quarto  2  revolution  press. 
Ind.,  Sonth  Bend — C.  O.  Molz— complete 

newspaper  equipment   (used   preferred). 
Itt.,  Slonx  City  —  Western  Newspaper 

Union,  5th  and  Virginia  Sts.— 8  x  18  in. 
power  job  printing  press. 
Kan.,  Colony — Free  Press* — 6  column 

quarto  press  or  2  page,  7   column  press. 
Kan.,  Fredonls — Wilson  County  Citizen — linotype. 

Ky.,  Ashland — ^Rice-Emrlck  Lumber  Co, 
— machinery  and  equipment  for  planing 
and  finishing  mill. 

KyV,  Ttrospeet — G,  Heheman— electrical and  mechanical  local  mining  and  conveying machinery. 

I,a,,  New  Orleans — Ben-Hopper  Machina 
Wks.,  601  Bourbon  St.,  (tool  and  die  mak- 

ers), E.  C.  Hooper.  Mgr. — one  pressure  dla 
casting  machine   (new  or  used). 

Me.,  Dexter — J.  L.  Hadie — machinery  for 
woolen  mill,  at  Tilton,  N.  H. 

Md.,  Baltimore — Amer.  Ice  Co..  Calvert 
Bldg. — ice  making  machinery  for  proposed 
plant  on  Eden  St. 

Md.,  Dunkirk — Georgia  Brick  Co.,  R.  Wil- 
son, Pres. — brick  making  equipment. 

Mass.,  Boston — Boston  &  Maine  R.R.. 
North  Sta.,  A.  W.  Munster,  Purch.  Agt. — 
equipment  for  locomotive  repair  shops  at 
Concord,  N.  H. 

Mass.,  Chartestown  (Boston  P.  O.) — H.  P. 
Hood  &  Sons,  Rutherford  Ave.  (milk  deal- 

ers), address  Purchasing  Agent — additional 
bottling  machinery  for  various  plants  in 
Boston  and  vicinity. 

Mass.,  Westwood  —  F.  Ford,  Box  10 — 
complete  line  of  machinery  and  equipment 
for  small  nickel,  gold  and  silver  plating 
plant  (used). 

Mich.,  Detroit — International  Mchy.  Co., 
140  East  Lamed  St. — one  open  side  planer. 
48   in.   X   12  ft.,   3   heads. 

Minn-  St.  Paul — St.  Paul  Gas  Light  Co., 
6th  and  Cedar  Sts. — ^receiving  bids  until 
Jan.    22,   pulverized   fuel   equipment,    etc. 

Miss.,  Mass  Point — J.  L.  Dantzler — ^ma- chinery for  the  manufacture  of  paper. 
Mo.,  Jefferson  CIt.v — Ramsey  Supply  Co. 

(machinery),  A.  Ramsey,  Purch.  Agt, — 
large   stone    crusher. 

Mo.,  St.  Louis — Boal  Laundry  Co.,  4928 
Natural  Bridge  Ave..  W.  E.  Boal.  Purch. 
Agt. — simplex  mangle  ironer. 

Mo.,  St.  Louis — Kee  Lox  Mfg.  Co.,  312 
North  6th  St..  (manufacturer  of  keys) — 
power  paper  cutter. 

Mo.,  St.  Louis — Nu  Way  Printing  &  En- 
graving Co.,  119  North  Bway.,  ('.  J.  Miller, Purch.  Agt. — 26  or  30  in.  paper  cutter 

(used). 
Mo..  St.  Lonls — ^Von  Hoffman  Press.  9th 

and  Walnut  Sts. — sprinting  presses,  lino- 
types and  bindery  machinery  for  projxjsed 

addition  to  plant. 

N.  J.,  Atlantic  City — Peter  Hemig's  Sons 
Co.,  Inc..  Connecticut  and  Baltic  Sts, — 
conveyors  and  chutes  for  proposed  milk 
depot. 

N.  J.,  New  Brunswick — G.  A.  Bond  & 
Co,  (textiles) — three  saw  gin  machines 
(used). 

N.  J..  PhUlipsbnrg — Standard  Silk  Co.— silk  machinery  and  equipment  for  plant 
at    Oxford. 

N.  t..  Port  Norris  —  .Advertiser  (news- 
paper)— power  metal  saw  for  sawing  meta 

cuts. 
N.  Y.,  Adams — ^Mather-Grow  Co.,  Inc.. 

(coal,  wood,  lumber,  etc.),  A.  B.  Grow, 
Purch.  Agt. — two  25  ton  triple  chain  hoists. 

N.  T.,  Batavla — Batavia  Times  Publish- 
ing Co.,  A.  F.  Kleps,  Mgr. — additional  ma- 

chinery and  equipnjent  for  newspaper  plant. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Price  of  $2  per  100  lb.  on  soft  steel  bars  giv- 
ing way  to  somewhat  frequent  quotations  of  $2.10@$2.15, 

f.o.b.  Pittsburgh.  Bars  showing  heavy  demand;  mills  sold 

through  first  quarter,  and  considerably  well  booked  for  sec- 

ond quarter  shipments.  Shapes  unusually  firm  for  this  sea- 

son of  the  year;  quoted  at  $2  per  100  lb.,  f.o.b.  mill.  Quota- 
tions under  $2,  on  steel  plates,  no  longer  appearing  in 

market;  mills  rapidly  filling  up  on  orders,  principally  for 

car  materials.  Maxinu.m  on  sheets,  25c.  per  100  lb.  higher 
at  mill. 

General  advance  of  $2  per  ton  in  lead  mai'ket.  Tin  and 
solder  up  Ic.  per  lb.  in  New  York;  Chinese  antimony  also  ic 

per  lb.,  higher.  White  and  red  lead,  both  dry  and  in  oil, 

rose  Jc.  per  lb.  during  week,  making  the  second  advance 

since  the  first  of  the  year. 

Declines— Weak  undertone  to  copper  market.  Zinc  in 

carlots,  declined  5c.  per  100  lb.  in  New  York  warehouses. 

Linseed  oil  market  quiet,  with  no  changes  in  price. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled  by   The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern    $27.55 
Northern  Basic    28.27 
Southern  Ohio  No.  2    29. 77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33 . 44 

BIRMINGHAM 
No.  2  Foundry    23.00 

PHILADELPHIA 
Eastern  Pa.,  No.  2x  (silicon  2.25@2.7S)    30.14 
Virginia  No.  2    32 .  17 
Basic   V    26.75 
Grey  Forge    28.00 

CHICAGO 
No.  2  Foundry  local    28.50 
No.  2  Foundry,  Southern  (silicon  2.25@2.7S)    29.02 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    25.50 
Basic    25.00 
Bessemer    28.00 

IRON  MACHINERY  CASTINGS-Cost  in  cents  per  lb.  of 
100  fljwheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit        6.0 
Cleveland      5J@}6 
Cincinnati   4.5@6 
New  York         5.5 
Chicago       4(S)5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
Irom  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed  Mill  Lots 

No.  10    2  50^2.75 
No.  12    2.60(5;2.S5 
No.  14    2.70@2.95 
No.  16    2.90@3.15 

Black 

Nos.  17  and  21.  3.20@3.35 
Nos.  22and24.  3.25@3.40 
Nos.  25  and  26.  3.30fe3.45 
No.  28    3.35@3.50 

New  York  Cleveland 

4  19 
4.24 

4.29 
4.39 

30 

35 
40 50 

3.70 
3.75 
3.80 

3.90 

4.20 
4.25 
4.30 

4.40 

Chicago 

4.00 
4.05 4.10 

4.20 

4.70 4.70 
4.75 
4.85 

Galvanized              Pittsburgh      New  York     Cleveland  Chicago 
Nos.   ID  and  II.        v35@3.50           4.50             4.40  4.85 
Nos.  12  and  14.       3.45@3  60          4.60             4.50  4.95 
Nos.  17  and  21.       3.7S@3.90           4.90             4.80 
Nos.  22  and  24.       3.90@4.05           5.05              4.95  5.40 

No.  26   ■      4. 05® 4  20          5.20             5.10  5.55 
No.  28         4.3S@4.50          5.50             5.40  5.90 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card ; 

Steel 
Inches  Black 

lto3       66 

BUTT  WELD  Iron 
Galv.  Inches  Black 

S4J  i  to  1|       34 
LAP  WELD 

47|  2       29 
51J  2ito4       32i 
47^  4ito6       32i 
46i  7  to  12       30 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
Itoli       64  53^  ftolj       34 
2  to  3       65  54J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    59 
2i  to  6    63 
7  tog    60 
9  to  12    59 

GaW. 

19 

IS 
19 

19 

17 
20 

2       57 
2ito4       61 
4i  to  6       60 
7  to  8       56 
9  to  12       50 

Malleable  fittings.    Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

46J .50| 

49| 

m 
m 

2    30 

2Jto4    33 
4Jto6    32 
7  to  8    25 
9  to  12    20 

17 
21 
20 
13 
R 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  57%   44%    55^%    43|%   62i%   48i% 
2§to6in.  tteellapwelded.  54%   41%    -3^%,    40i%   59|%   45  i% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  6%.    Cast  iron,  standard  sizes,  32%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base) 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base). 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. 
Cold  finished  flats,  squares. .  .  . 
Structural  shapes  (base) . 
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  . 
Soft  steel  bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.60  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

•iew  York  Cleveland Chicago 4.50 
6.00 

4.50 6.00 
6.00 6.00 

6.03 
8.00 6.10 

4.39 3.71 3.90 
6.75 

8.25 7.25 

5.50 
5.16 5. SO 3.90 
3.75 

3.70 
4.40 

4.25 

4.20 
3,14 3.01 

3.02i 

3.04 
2.91 

2. 92  J 

3.04 2.91 

2.921 

3.84 3.61 
3.55 

3.14 3.01 

3.02} 

2.92i 

3.04 
2.91 

55@o0% 

40% 

50% 

i   Atoi. 

8.50. 
7.00. 

6.75. 
12®13 .ii@i: 

.10(4.11 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      1S.37J 
Tin,  S-ton  lots.  New  York      40.25 

Lead  (up  to  carlots),  St.  Louis   7.60@7  65;  New  York.  8.1  "J Zinc  (up  to  carlots),  St.  Louis   6.95@7.00;  New  York.  7.45 

Aluminum,  98  to  99%  ingots,  1-15  New  York  Cl
eveland  Chicago ton  lots     25 .  20 

Antimony  (Chinese),  ton  spot....      7.^0@7.60 
Copper  sheets,  base     23  .  50 
Copper  wire  (carlots^      16.62  J 
Copper  bars  (ton  lots)     20 .  50 
Coppertubing  (100-lb.  lots)    25.25 
Brass  sheets  (100-lb.  lots)     19.(0 
Brass  tubing  (100-lb.  lots)     23.50 

24.00 
23.00 8.25 

7.25 

22.00 23.00 
18.75 16.25 
22.75 

19.50 
25.75 

23.00 
21.25 

18.75 24.25 

20.50 
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Shop  Materials  and  Supplies 
METALS^Continued 

Brass  rods  (1,000-lb.  lots)    17.00 
Brass  wire  (carlots)    19.50 
Zinc  sheets  (casks)    10.25 
Solder  (5  and  ̂ ),  (caselots)    29.00 
Babbitt  metul   (83%  tin)    42.00 
Babbitt  metal  (35%  tin)    25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  39.00 

New  York  Cleveland  Chicago 19.50 
15.75 

20.75 
10.25 
26.25 20.00 
49.00 36.00 
17.50 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods.  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods.  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.J.: 
Shot      32.00     Hot  rolled  machined  rods  (base),         48.00 
Blocks      32.00     Hot  rolled  rods  (base)    40  00 
Ingots     38.00     Cold  drawn  rods  (base)        50  00 
Sheet  bars.  .  .   40.00     Hot  rolled  sheets  (base)       4?  00 

12.00 11.75 
10.50 11.00 
5.S0 6.00 4.50 4.75 

i6!o6 9^56 
6.00 6.50 

7.00 7.50 

4.00 4.25 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         12.75         12.25 
Copper, heavy, and  wire      12.25 
Copper,  1  ight,  and  bottoms     10 .  50 
Lead,  heavy       5.75 
Lead,  tea       5.25 
Brass,  heavy,  yellow       7.00 
Brass,  heavy,  red       9.50 
Brass,  light       6 .  CX) 
No.  1  yellow  brass  turnings       7 .  00 
Zinc       4. SO 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New      Cleve- York        land      Chicago 

"AAA"   Grade: 
IC,  20x28,    112  sheets       20.00       18.25         18.50 
IX,  20x28,    112  sheets       23.00      21.00        20.90 

"A"  Grade: 
IC,  20x28,    112  sheets       17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00      18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.00       11.50         14.50 
IC,  112  sheets       12.30      11.90         14.80 

Terne  Plate 

Small  lots,  8-lb.  Coating:  J 
100-lb.,    14x20          7.00        6.00  7.25 
IC,  14x20         7.25        6.25  7.40 

MISCELLANEOUS 

aeve- New  York  land       Chicago 

Cotton  waste,  white,  per  lb..  gO.ll^  ?0.13         ?0.11i 
Cotton  waste,  colored,  per  lb.  .O85  -10  08 
Wiping  cloths,  13ixl3i,perlb.  .16  32.00  per  M       .10 
Wiping  cloths,135x20i,per  lb.  .20  48.00perM       .13 
Sal  soda,  100  lb.  lots    2.60  2.40  2.6S 
Roll  sulphur,  per  1001b    2.35  3.25  3. SO 
Linseed  oil,  per  gal.,  5  bbl.  lots.  .90  1-01  .98 
White  lead,  dry  or  in  oil      lOOlb.kegs.       New  York,  13.75 
Red  lead   dry     lOOlb.kegs.       New  York,  13.75 
Redlead.inoil      lOOlb.kegs.       New  York,  15.25 

Fireclay,  per  100  lb.  bag    -65  -^ 
Coke,  prompt  furnace,  Connellsville   per  net  ton    s8.50@9.OO 

Coke,  prompt  foundry,  Connellsville. .  .perottton      9.00®9,50 

SHOP  SUPPLIES 
Current  Discount*  from  Standard  Lint 

New 

York Machine  Bolts: 

All  sizes  up  to  1x30  in       40%  50-10-5% 

CICTC 

land   Chicago 

liand  1 J x3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts       25% 
With  hot  pressed  hex.  nuts  up  co  1x30 

in.  (plus  std.  extra  of  10%)      30% 

Buttbnhead  bolts,  with  hex.  nuts       15% 

Hex.  head  and  hex.  nut  bolts               20% 

Lag  screws,  coach    screws  .     40% 

Square  and  hex.  head  cap  screws     ...      70% 

Carriage  bolts,  up  to  1  in.  X  30  in.  .  30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  bead,  list  plus      20% 

Semi-finished  nuts  f  and  larger       60% 

Case-hardened  nuts     S0% 

Washers,  caitiron,  |in.,  per  100  lb.  (net)36.00 

Washers,  cast  iron,'|lin.  per  100  lb.  (net) 

Washers,  round  plate,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  1(X)  lb.  Offlist 
Nuts,  coldjpunched,  sq.,  per  100  Ib.Offlist 
Nuts,  cold  punched,hex.,per  100  Ib.Offlist 
Rivets: 

Rivets,  -^  in.  dia.  and  smaller   
Rivets,  tinned   

Button  heads  Hn.,  f-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   (net) 

U   to   Ij-in.   long,    all   diameters, 
£Xri?^perl00lb         0.2S 

I  in.  diameter    EXTRA 
J  in.  diameter    EXTRA 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in     EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs   

50% 

33.50  net 

50% 
50% 

3.50  net  ?4.00off 

3.90  net          

     65-S% 

60-5% 
70-10% 

45% i^7c 

70% 

40-10% 

70% 
80% 

56.00 

33.50 33.50 
4.50 

4.00 3.50 

3.00 

5.00 
3.50  net 

1.00 3.00 4.00 1.00 

3.00 

4.00 

1.00 
3.00 

4.00 

1.00 
3.00 

4.00 

4S% 

60% 

60% 

50% 
60% 

4Jc.  net 

»S.00  33.90 

33.75 

5.10 

4.00 

3.85 0.2s 

0.15 
0.15 

.      0.15 O.SO 0.50 

0.50 

0.50 

0.2s 

.       0.25 
O.SO .       0.50 
0.35       33.70  base 

55-5%        50%  50% 
35%  50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       ?0. 50      30. 50      S0.67J 

Machine    lubricant,    medium-bodied 
(50  gal.  bbl.),  per  gal           0.33        0.35        0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (^  doz.  rolls). 
Leather — List  price,  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10%  40J%      S0% 
Heavy  grade   20-5-2^%     30-5%  40-5% 

Rubber  and  duck: 
Firstgrade           60%      50-10%.40.10% 
Second  grade           65%       60-5%  60-5% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 
No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper         35.84       35.84       36.48 
Emery  paper              8.80       11.00        8.80 
Emery  cloth         27.84       31.12       29.48 
Flint  cloth,  regular  weight,  width  3} 

in..  No.  1  grade,  per  50  yd.  rolL        4.50        4,28         4.95 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper           1.32         1.24         1.40 
Cloth    3.02        2  67        3.20 
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N     Y      Buffalo— E.    B.   Harris   &   Co.,    22  O.,    Bellefontaine— Bellrfontaine    Printing 

Maurice'     St —equipment,      including      one  Co.— newspaper  equipment. 
1  500  gal.  gas  tank  and  pump,  for  gasoline  o.,    Cleveland — The    city,    Comr.    of    Pur- 
service   station    on    Niagara   St.    and    West  chases,    City   Hall — coal   and   ash   handling 
Delevan   Ave.  machinery     and     equipment     for     treatmg 

N    Y     Buffalo — Niagara  Blower  Co.,  486  boiler  makeup  water. 
Howard  St.    (metal  works) — equipment  for  q.,  Eaton — Washington  Motor  Co.   (man- 
manufacturing,    ventilating    and    dust    col-  ufacturer  of  electric  motors,  etc.) — machln- 
lecting    systems ;   also    sheet   steel   faorica-  gry  and  equipment  for  addition  to  factory, 

tions.  O.,     Niles- — Ohio     Galvanizing     Co. — ^gal-     Dempster  Bldg.,  721    North  Central' Ave.- N.  Y.,  Buffalo— B.  Bobinson,  894  Elk  St.  vanizing   machinery    and    equipment.  24    in.  double   surface  planer  and   matcher 
—equipment  for  the  manufacture  of  candy.  Perry— Garber  Refining  Co.,  E.  A.      (used)  ;    7    in.    four-sided    mplder    (rebuilt 

N    Y..  Buffal.^K.  Schantz,  78  Main   St  Hutchesonr    Mi^oil     refinery^  machinery     or    used)  ;    two    150    hp     horizontal    return 

7^l%xdf''^\ounJ^n''°'^^'   equipment  and  equipment,    including  conveying  equip-     t^^^^^^'-pr^-if/e,  ̂ sUndi?d    wilh^'fulf  nuih for  plant  at  Youngstown.  went.  j^„„j     ̂ ,3^        i^^    ̂ it„    gjeel    casings    and 
N.    Y.,    Dansvaie---Power    Specialty    Co.  ©kla..    Spiro  —  Bd.    Educ  —  vocaUojial     Dutch  ovens  (used)  ;  35  to  50  hp.  thirottling 

(steam  superheaters)--K)ne  10  ton  capacity  equipment.  either  side  or  center  crank  engine;  125  to 
electric  bridge  crane,  75  to  80  ft.  span,  1»U        \     - 

Pa.,  WUkes-Barre — R.  E.  Wallace.  3S 
South  State  St. — machinery  and  equipment 
for   the  manufacture   ot   automobile  bodies. 

Pa.,  Windber  —  Bd.  Educ.  —  vocational 
equipment  for  ?100,000   high  school. 

B.  I.,  North  Scitnate — Adams  Mfg.  Co., 
(cotton  mill) — machinery  for  mill  at  Put- 
aam,  Conp.,  (new). 

Xenn.,    .KnoxvUle — (Duncan    jMchy.     Co., 

electric  bridge  crane, 
ft.   runway,  motor  driven. Pa.,   Centerville  —  Supplee,   Wills,  Jones     250  hp.   Corliss   engine    (used). 

-                   „     ̂         c  ,  u-»      -D-.i^   «.  Milk     Co. — equipment     for     proposed     con- 
N.   Y,    Dexter— Dexter    Sulphite    Pulp   &  densery. 

^'^P'^'"  ̂ ■SrA.i-  ̂ ufi^r"""^-  ̂ S'--°"^  P""^^""  Pa.,   ColevUle    (BeUefonte    P.   0.)-B.   B. driven   wood   splitter.  Stroud  Gasoline  Co.— machinery  and  equip- 
N.    Y.,   East    Rochester — Merchants  pes-  ̂ ent    for    proposed    refinery    at    Farmers 

patch     Transportation    Co.,     (manufacturer  valley, 

°f  '•''fj'ffT^ToTon^^-hvdfaiSf  prSses  ̂ iv'-  Pa-  Enoia^Bd.  Educ,  H.  Hoffman.  Secy 

;;ar'^loo\o^So'ton'h^/d?au\Tc'prtl^^^  -vocational    equipment    for    new    manual 
o[her  steel  plant  equipment,   including  an-  trainin

g  department. 
nealing  furnaces,  cooling  beds  and  press 
machines  for  handling  sheet  steel. 

N.  Y.,  Holcomb— W.  N.  Clark  Co. — ^ma- 
chinery and  equipment  for  proposed  can- 

ning factory,  at  Batavia. 

N.  Y.,  Jamestown — General  Metalsrniths, 

Tenn.,  Memphis  —  Dixie  Margerine  Co., 
R.  M.  Stewart,  Dlr. — machinery  for  the 
manufacture  of  margerine  from  cocoanut 

oil. Tex.,  Arlington  —  Suburban  Express 
(newspaper) — 7  column  quarto  2  revolution 

press. 
Tex.,  Bells — J.  Jolly — newspaper  press, 

linotype  and  other  newspaper  equipment. 

Tex.,  Haskell  —  Free  Press — 7  quarto 
standard  cylinder  press  for  power  equip- 

ment. Va.,  Winchester — Evening  Star — ^linotype machine  (used  preferred). 

Wash.,  Spokane — ^White  Pine  Sash  Co„ 
Myrtle  Ave.  along  tracks  of  Union  Pacific 

Pa.,  Freeland — ^Dever  Bros.  Mfg.  Co. — 
machinery  for  the  manufacture  of  shoe  re- 

pairing machinery. 

Pa.,  Glbsonia — Richland  Fuel  Co. — ^A.  C. 
shortwall  coal   cutting  machine. 

^,.    ,.,  ,   ,              .  Pa.,      HuKhesville — ^Buyers      Mfp.      Co. — 
Inc.,    Hopkins    Ave.— additional    machinery     woodworking  macKinery   and    equipment.   ^     

and  equipment  for  specialty  plant.  p^^  Johnstown — A.  E.  Kinzey,  701  Mes-  R.R.— machinery  "for    proposed  "band    saw- N.  Y.,  Jamestown — Jamestown  Metal  Desk     senger    St. — vocational   equipment.  mill  at  Kettle  Falls. 

Cc'lnc,  104  Blackstone  Ave. — special  ma-         p^^    Kingston     (Wilkes-Barre    P.    O.) —  W.  Va.,  Blaefleld — Electric  Baking   Co. — chinery  for  the  manufacture  of  automobile     gj    Educ.^ — vocational  equipment  for  $200,-  bakery  machinery. 
000  to  $250,000  school.  y^    Va..  Pc'lansbee— Jefferson  Glass  Co.. 

Pa.,  Mah»ney  City — Storrey-Hoppes  Shirt  a.  B.  McGraw,  GenL  Mgr. — coal  conveying 
Co. — complete  machinery  and  equipment  to  machinery. 
replace  that  which  was  destroyed  by  fire.  ^y     ̂ ^     Huntington- Enterprise    Chemi- 

Pa.,   Manayunk    (Phila.    P.   O.)  —  A.   T.  cal  Co.,  Box  545,  F.  L.  Parr,  Genl.  Mgr. — 
Baker  &  Co.,  Fountain  and  Canal  Sts„  (tex-  steam    and    electric    drills,    crushing,    pul- 
tiles) — looms    and    equipment    for    addition  verizing  and  screening  machinery. 

window  trims  (steel) 

N.  Y.,  Jamestown — .Jamestown,  West- 
fleld  &  Northwestern  R.R.,  560  West  3rd 
St.,  G.  li.  Maltby,  Purch.  Agt. —  freight 
handling  machinery  and   equipment. 

N.  Y..  Jamestown — Red  Star  Lubrication 
Service.,  Inc.,  114  East  4th  St.,  D.  R.  Liv- 
ingood,  Genl.  Mgr. — machinery  and  equip- 

ment for  gasoline  distributing  and  service 
station. 

N.  Y.,  L,owvllle — Adirondack  Maple  Co., 
(maple  products),  H.  W.  Slack.  Purch. 
Agt.— canning  machinery  and  equipment. 

to  factory. 
W.    Va.,    Wheeling — G.    M.    B.    Sine,    C/0 

Pa.,  OU  City  —  Bd.  Educ.  —  vocational  -wheeling  Ice  &  Storage  Co.,  2224  Water  St. equipment  for  proposed  Junior  High  hchool.  _^^^  making  and  cold  storage  equipment 
Pa..  Palmerton  —  Bd.  EdUC.  —  vocational  „..„.                  ttt.i-                 r         t 

equipment   for   $150,000    Mgh   school.  ^  W.    Va,,    W  lUiamson— WiUiamson    Ice
  _  4 equipmciii   lui    «i     ,            '"        _    -         „  Cold    Storage    Co. — machinery    and    equip- 

Pa.,Phila.-^Amer.   Cone   a  Pretzel^  CO.,  ment    for    5    story    Ice    and    cold    storage 

surface   planer    and    one    sanding    machine 
N.  Y.,  Malone — Northern  Art  Stone  Corp., 

(artificial  stone,  blocks  and  bricks),  A.  C. 
Allison,  Purch.  Agt. — stone  crushing, 
screening  and  conveying  machinery  and 
equipment;  block  and  brick  molds,  power 
driven. 

N.  Y.,  New  York — ^H.  Heide,  313  Green- 
wich St. — candy  making  machinery  for  new 

factory. 

N.  Y.,  New  York — International  Shef- 
field Wks,,  343  West  26th  St. — one  drop hammer. 

N.  Y.,  Niagara  Falls — Acheson  Graphite 
Co.,  Buffalo  Ave.,  (manufacturer  of  elec- 

trical and  graphite  products) — mach,inery 
and  equipment  for  1  story  addition  to  plant. 

N.  Y.,  Niagara  Falls — Bd.  Educ. — voca- 
tional and  mechanical  equipment  for  pro- 
posed $650,000  high  school. 

N.  Y.,  Norwood — Norwood  Electric  Light 
&  Power  Co..  S.  P.  Phelps,  Purch.  Agt. — 
ironwork  blower  and  equipment  for  built- 
in  forge. 

N.  Y.,  Ogdensburg — Hall  Coal  Co. — elec- 
tric crane.     Estimated  cost   $40,000. 

N.  Y.,  Clean — Bd.  Educ. — ^vocational 
equipment  for  proposed  junior  high  school. 

N.  Y.,  Sacket  Harbor — R.  Gowing  Co., 
Main  St.,  (manufacturer  of  boats) — one  5 
ton  triple  chain  hoist  and  one  electric  port- 

able  drill,    110   v. 

N.  Y.,  Syracuse — Continental  Can  Co., 
1016  East  Water  St. — machinery  and 
equipment  for  addition  to  can  factory. 

N.  Y.,  Watertown  —  Randall  Paichney 
Co.,  State  St.,  (manufacturer  of  clinical 
and  chemical  thermometers,  etc.),  W.  F. 
Howe,  Purch.  Agt. — special  machinery  and 
equipment  for  the  manufacture  of  hypo- dermic needles. 

N.  C,  Charlotte — Wade  Mfg.  Co.,  South 
Graham  St. — machinery  and  equipment  for 
the  manufacture  of  show  cases,  fixtures, 
etc. 

N.  C,  Wilmington  —  Broadfoot  Iron 
Wks.,  Inc.,  W.  G.  Broadfoot,  Pres.^ — over- 

head traveling  crane,  50  ft.  8  in.  span,  3 
motors  using  220  volt.  3  phase,  60  cycle. 
10   ton   capacity. 

O.,  Akron — ^Farran-Klnney  Co,,  Mohawk 
Bldg.,  Eater  St. — machinery  for  the  manu- 

facturer of  auto  fan  belts. 

ovens,   conveyors,   dough   mixers,    etc. 

Pa.,  Phila. — Art  Loom  Rug  Mills..  Alle- 
gheny Ave.  and  Front  St. — looms,  spinners, 

etc.,  for  new  factory. 
Pa.,  PhUa. — ^Albert  H.  Beck  Co.,  Inc.,  3935 

North  7th  St.,  (manufacturer  of  glass  bot- 
tles), R.  M.  Beck.  Purch.  Agt. — equipment 

for  the  manufacture  and  packing  of  bot- 
tles,  including  saws,   nailers,  etc. 

Pa.,  Phila. — Bingham  Bros.  Co.,  521 

Cherry  St.,  (glue  and  paste  products) — cir- cular saw  and  stand. 

Pa..  PhlU, — G.  L.  Bingham,  250  North 
Marvine  St.,  (contractor) — double  drum 
hoist  with  double  cylinder  steam  engine. 

Pa.,  Phila. — Calcos  Steel  &  Iron  Co..  1524 
Chestnut  St. — quantity  of  leather  belting  8 
in.  and  over. 

Pa.,  Phila. — Crystal  Silk  Dye  Wks.,  1923 
East  Allegheny  Ave.,  J.  M.  Laudenburgh, 
Purch.  Agt.^-dyeing  vats,  sticks,  dryers, 
etc. 

Pa.,  Phila. — Holmesburg  Concrete  Co., 
7660  Pranktord  Ave.,  B.  L.  Zimmerman, 
Purch.  Agt.^-concrete  block  machines, 
forms,  mixers,  conveyors,  etc. 

Pa.,  Phila. — Mahtex  Spinning  Co.,  Inc., 
Norris  and  Mascher  Sts.,  H.  A.  Mostelle, 
Purch.  Agt.^ — looms,  frames,  spinning  ma- 

chines, etc.,  for  new  plant. 
Pa.,  PhUa.  — •  Schadewald  Mills,  3rd  St 

and  Huntingdon  Ave.,  N.  M.  Schadewald, 
Purch.  Agt.^-quantity  of  dye  sticks  ?md 
other  equipment. 

Pa.,  PhUa. — Standard  Steel  &  Bearings. 
Inc.,  50th  St.  and  Lancaster  Ave. — one  200 
lb.  Bradley  belt  driven  hammer. 

Pa.,  Pittsburgh— Gloekler  Mfg.  Co.,  1127 

Wis.,  Delafield — C.  J.  Hahn — complete 
stone   crushing   machinery. 

Wis.,  Fond  dn  Lac — ^W.  R.  Kioeden,  377 
Poplar  St. — special  machinery  for  tlie 
manufacture   of  twisted  wire  hair  brushes. 

Wis.,  Fort  Atkinson — Fort  Atkinson  Can- 
ning Co. — canning  machinery  and  con- 

veyors for  proposed  plant 

Wis.,  Green  Bay — Bd.  EMuc,  I.  H.  Mc- 
Intire,  Supt.  of  Schools — ^shop  equipment 
for  manual  training  department  of  proposed 

high  school. 
Wis.,  Madison — Kennedy  Dairy  Co.,  618 

University  Ave. — refrigerating  machinery 
for  proposed  ice  plant. 

Wis.,  North  Milwaukee — E.  Korth,  Route 
5  (carpentry  and  millwork) — 20  to  24  in. band  saw  and  3  in.  sticker. 

Wis.,  Osbkosh — P.  Steinhilber,  151  Cen- 
tral St. — woodworking  machinery,  includ- 

ing lathes,  planer  and  sander. 

Wis..  Racine — Progressive  Dairy  Co„  c/o 
E.  F.  Buelow,  309  Badger  Bldg. — ice  mak- 

ing  and   dairy   machinery. 
Wis.,  Rubicon — Union  Butter  &  Clvese 

Assn.  Route  No.  1,  J.  G.  Solveson,  Purch. 
Agt. — ^additional  belt  driven  creamery  ma- chinery. 

Wis.,  Wausau — Knowlton  Canning  Co., 
c/o  A.  W.  Gerhard,  410  3rd  St. — belt  driven 
machinery  for  canning  vegetables. 

Wig.,  Wauwatosa — ^Western  Millwork  Co., 
532  10th  Ave.,  W.  Dittman,  Purch.  Agt. — woodworking  machinery,  including  planer 
and    sander. 

   Ont.     Bowmanvllle  —  Thomson    Knitting 

Libl^ty'Aver(iron.  b^r^S'lnd"  wood  specia"!-      Co.— knitting  machines,   etc. ties) — machinery    tor   working   iron,    brass  ont.,    Carleton    Plac« — Canadian    Central 
and   wood.  Weekly     Newspaper     Co.,    F.    A.   J.    Davis, 

.,    .,    _   „„„      Purch.   .^st. — complete   newspaper   and  job Pa.,  Pittsburg— J.   J.   Ramsey, .  Ferguson     printing  equipment. 

Bldg.— lever  shear  for  cutting  3  in.  bars.         
printing  equiiJiuc 

„         ,.  ,    ̂    ■         ry        QtT,  Ont.,   Milton— The   Natl.  Tractors.   Ltd.— Pa.,    Scranton — Burschel    Dairy.  Co..    »tn      ̂ nmnlete    eouioment    for    the    manufacture 

I 
Ave — cooling   machinery   and   equipment. 

Pa.,  Straustown — H.  W.  Anthony  (tex- 
tile machinery) — several  knitting  machines, 

220  needle,  3i  in.  cylinder.  Banner,  Wild- 
man   or   Scott  &  Williams   make. 

Pa.,  WUkes-Barre — ^Le  Grand  Mine  Drill 
Wks.,   c/o   B.    F.  James.    197    Barney    St. 

ot  tractors,  also  gasoline  engines. 

Ont.,  Toronto — Chairman  Toronto  Trans- 
portation Comn..  35  Yonge  St..  receiving 

bids  until  Jan.  22,  coal  and  ash  handling 

equipment,  including  two  reinforced  con- crete bins,  track  hopper,  apron  feeder,  coal 
crusher    elevator  conveyor,   fli.eht  conveyor, 

nia^in;^  Sr -proi^^^sSd  iMant  ̂   Edwards-     ̂ ^<^li,'^i^^:;^l^^^^;rt\^ 
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Out.,  Toronto — Whyle  Packing  Co.,  66 
Front  St.,  K. — artificial  ice  plant  to  handle 
dairy  and  animal  produce,  for  Miicliell. 
Ont.  branch. 

Ont..  Wellaiid — Welland  Alloy  Steel  Co., 
Ltd.,  W.  H.  Devlin.  Genl.  Mgr. — equip- 

ment, including  electric  furnaces,  etc.,  to 
increase  capacity  of  plant  from  30,000  to 
4,1,000   ton. 

Ont.  Whitby — Canadian  Wire  Pence  Co. 
• — 175,000  worth  of  equipment  for  propcsed 
factory. 

Que.,  Oonnacona — Donnacona  Paper  C6„ 
Ltd.,  Q.  M.  McKee,  Mgr. — equipment  to  in- 

crease capacity  of  pulp  and  paper  mill  (i|om 
30,000  to  60,00u  ton. 

.IIIIIMItlilllllltHtliUlttlltllllllllltHIIIIUItllllllllllMIIIIMIIIHIIIIII   ItlllHIMItllMIIIU 

Metal  Working  Shops 
iHMlltlllllllllltllllHdinillllllllllllllllllMIMIItllltlllllllllllllMIIIIIIIIMIIIII   IIIIMHI* 

Calif.,  Emeryville  —  The  Westingliouse 
Electric  &  Mfg.  Co.,  1st  Natl.  Bank  Bldg., 
San  Francisco  is  receiving  bids  for  the 
construction  or  a  1  and  2  story  first  unit 
of  plant  on  a  12  acre  site,  here.  B.  H. 
Prack.  Keystone  Bldg.,  Pittsburg,  Pa.. 
Archt.     Noted    Dec.    14. 

CaUf.,  Napa — P.  E.  Goetze,  4th  and 
Brown  Sts.,  plans  to  build  a  1  story,  40  x 
60  ft.  addition   to  machine  shop. 

Calif.,  Oakland — The  Poster  &  Klelser  Co. 
of  California,  287  Valencia  St..  San  Fran- 

cisco, is  having  plans  prepared  for  the  con- 
struction of  a  1  story  garage  and  ware- 

house, on  Market  and  22nd  Sts..  liere.  Cost 
will  exceed  $50,000.  Weeks  &  Day,  Calif. 
Commercial  Bldg.,  San  Francisco,  Archts. 

Calif.,  Oakland — V.  A.  Hancock,  184  13th 
St.,  awarded  the  contract  for  the  construc- 

tion of  a  1  story  maclilne  shop,  on  23rd  St. 
near  Webster  St.     Estimated  cost  $15,000. 

Calif.,  San  Francisco— R.  Simons,  728 
Vallejo  St.,  has  liad  plans  prepared  for 
the  construction  of  a  2  story  garage  and 
automobile  salesroom  on  Vallejo  St.  near 
Stockton.  W.  Low*  Monadnoek  BJJg., 
Archt. 

Calif,,  San  Joae — J.  Whitney,  c/o  Wolfe 
&  Higgins.  Archts.,  Auzerais  Bldg.,  is  re- 

ceiving bids  for  the  construction  of  an  auto- 
mobile trimming  shop  and  rooming  house 

on  West  Santa  Clara  St.  Estimated  cost 
J25.000.      Noted    Jan.    11. 

Conn.,  East  Hartford — ^The  Noyes-Buick 
Co.,  17  Lawton  St.,  Boston,  Mass,,  plans  to 
build  a  2  story,  70  x  100  ft.  automobile  dis- 

tributing plant  and  repair  shop,  on  Orchard 
St.,  here.  Estimated  cost  JSO.OOO.  Archi- 

tect not  announced. 

III.,  Centralla — The  Illinois  Central  R.R.. 
Central  Sta.,  135  East  11th  PI.,  Chicago, 
will  soon  award  the  contract  for  the  con- 

struction of  a  50  X  100  ft.  machinery  shed. 
Estimated  cost  $90,000. 

lU..  Chicago — P.  J.  Fadner,  941  Glengyle 
PI.,  awarded  the  contract  for  the  construc- 

tion of  a  2  story,  106  x  135  ft.  garage  at 
1824-32  Juneway  Terrace.  EJstlmated  cost 
$125,000.     Noted  Dee.  21. 

Ind.,  East  Chicago — W.  P.  Murphy.  20 
West  Jackson  Blvd.,  Chicago,  is  having 
plans  prepared  for  the  construction  of  a  2 
story,  40  X  40  ft.  steel  factory,  here.  Es- 

timated cost  $26,000.  P.  D.  Chase.  645 
North   Michigan  Ave.,   Chicago,  Engr. 

Ind..  South  Bend — The  Studebaker  Corp.. 
Main  and  Bronson  Sts.,  ia  having  plans 
prepared  for  the  construction  of  a  4  story 
100  X  875  ft.  addition  to  its  automobile 
factory.  Estimated  cost  $450,000.  A. 
Kahn*  Marquette  Bldg>.  Detroit,  Archt. 
Noted   Jan.    4. 

Kan.,  Wichita — The  Hayes  Equipment  Co., 
701  East  Gilbert  St..  has  had  plans  pre- 

pared for  the  construction  of  a  1  story, 
79  X  232  ft.  factory  for  the  manufacture  of 
oil  tanks  and  pumps,  on  Gilbert  and  Santa 
Pe  Sts.  Estimated  cost  $20,000.  K.  Pors- 
blom,  405  .Sedgwick  Ave.,  Archt. 

Kan..  Wichita — E.  A.  Watkina,  c/o  Wat- 
kins- Mfg.  Co.,  1200  Riverside  St.,  awarded 
the  contract  for  the  construction  of  a  2 
story,  50  x  150  ft.  factory  for  the  manufac- 

ture of  grain  machines,  at  204  North  Waco 
St.     Estimated  cost  $15,000. 

Kan.,  Winfleld  —  Stuber  Bros,  awarded 
the  contract  for  the  construction  of  a 
1  story,  100  x  140  ft.  garage.  E.stimated 
cost  $50,000.     Noted  Nov.  16. 

Md.,  Baltimore — The  Air  Reduction  Sales 
Co.,  342  Madison  Ave..  New  York  City, 
awarded  the  contract  for  the  construction 
of  a  1  story,  74  x  122  ft.  valve  factory,  on 
llth  and  East  Payette  Sts.,  here.  Esti- 

mated cost  $70,000.     Noted  Dee.  14. 

Mass..  .4shland — The  Saving  Spring  Co.,  c/o 
E   P.  Bunker,  awarded  the  contract  for  the 

construction  of  a  1  and  2  story,  60  x  150 
ft.  factory,  for  the  manufacture  of  springs, on  Pleasant  St.  Estimated  cost  $40,000. 

.,**»"«■.  PlttsBeid— H.  N'.  Wilson,  Archt., 861  North  St.,  is  receiving  bids  for  tho construction  of  a  1  story,  CO  x  110  It. 
garage  for  W.  K.  George,  108  West  Hotisa- 
tonic  St.     Estimated  cost  $55,000. 

Mass.,  Sprlngfleld — O,  Jurist,  Hebron  St., 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  112  x  133  ft.  garage  on 
Main  and  Marble  Sts.  Estimated  cost 
$58,000.  J.  W.  Foster,  46  Narragansett St.,  Archt. 

Mass.,  Sprlngfleld — The  Edward  Raddlng 
Constr.  Co..  377  Main  St.,  is  having  plans 
prepared  for  the  construction  of  a  1  story, 
80  x  200  ft.  garage  and  service  station 
on  State  St.  Estimated  cost  $68,000.  J. 
W.  Poster,  46  Narragansett  St!,  Archt. 
Mack  Motor  Truck  Co.,  340  Chestnut  St.. lessee, 

Minn.,  St.  Paul — The  Ford  Motor  Co.. 
Highland  Park,  Mich.,  ia  having  prelimin- 

ary sketches  made  for  the  construction  of 
a  manufacturing  plant  on  St.  Catl^rlne 
and  Cleveland  Aves.,  here.  Estimatnl 
cost  $10,000,000.  A,  H.  Stem,  601  Emli- 
COtt    Bldg.,    St.    Paul,    Archt. 

Mo.,  Hannlbal-^The  Hannibal  Garage  & 
Machine  Co.  is  having  plans  prepared  for 
the  construction  of  a  2  story,  65  x  142  ft. 
garage  and  machine  shop,  at  113  East  3rd 
St.  Estimated  cost  $65,000.  Burgher  & 
Burgher,  308  Hannibal  Trust  Bldg,.  Archts. 

Mo.,  St.  LouU — The  United  States  Motor 
Bus  Transportation  Co.,  911  Title  Guaranty 
Bldg.,  will  soon  receive  bids  for  the  con- 

struction of  three  125  to  150  x  200  ft,  gar- 
ages. Estimated  cost  $300,000.  McKelvey 

Constr.  Co.,  911  Title  Guaranty  Bldg,, Engrs. 
N.  H.,  Concord — The  Boston  &  Maine 

R.R..  North  Sta.,  Boston,  awarded  the  con- 
tract for  the  construction  of  a  1  story,  162 

X  170  ft.  locomotive  repair  shops  at  its 
freight  yards,  here.  Estimated  cost  $250,- 000.     Noted  Jan.  4, 

N.  J.,  Belleville — The  Westlnghouse  Lamp 
Co.,  60  India  St..  Boston,  Mass.,  is  having 
plans  prepared  for  the  construction  of  a 
lamp  base  manufacturing  plant,  here.  Esti- 

mated cost  $750,000.  Stone  &  Webster,  Inc., 
147  Milk  St.,  Boston,  Mass.,  Archts.  and 
Engrs. 

N.  Y.,  Blngbamton — McManus  &  Buckley, 
P.  Trust  Co.,  awarded  the  contract  for 
the  construction  of  a  1  story,  104  x  204 
ft.  garage  on  Henry  St. 

N.  Yy  Jamestown — The  Jamestown  Metal 
Desk  Co.,  104  Blackstone  Ave.,  awarded 
the  contract  for  the  construction  of  an  ad- 

dition to  its  factory.  Estimated  cost  $40.- 
000.     Noted  Dec.   28. 

N.  v..  New  York — The  Studebaker  Corp. 
of  America,  Main  and  Bronson  Sts.,  South 
Bend,  Ind.,  is  having  plans  prepared  for  the 
construction  of  a  6  story,  175  x  200  ft.  sales 
and  service  building,  on  West  131st  St.,  here. 
Estimated  cost  $400,000.  W.  S.  Ferguson 
Co.,  1900  Euclid  Ave.,  Cleveland,  O.,  Engrs. 
and  Archts. 

O.,  Cleveland — The  Cox  Brass  &  Mfg. 
Co.,  5601  Carnegie  Ave.,  awarded  the  con- 

tract for  the  construction  of  a  1  story. 
60  X  200  ft.  warehouse  and  macbine  shop 
on  East  55th  St.  and  Luther  Ave.  Esti- 

mated cost   $50,000. 

C,  Dayton — The  Duro  Pump  &  Mfg.  Co., 
537  East  Monument  St.,  Is  having  plans 
prepared  for  the  construction  of  a  G 
story  factory  for  the  manufacture  of  pumps 
and  machinery.  Estimated  cost  $175,000. 
Private  plana. 

C.  I-lmaf— The  Lima  Overland  Co, 
manufacturer  of  automobiles,  plans  to  re- 

build its  plant  which  was  destroyed  by 
fire.  Estimated  cost  $35,000.  Architect  not 
announced. 

Pa.,  Ardmore— C.  Norton,  Archt.,  is  re- 
ceiving bids  for  the  construction  of  a  2 

story,  60  X  150  ft.  garage  on  Lancaster 
Ave.  for  Harris,  LeRoy  &  Clarke.  Esti- 

mated cost   $60,000. 

Pa.,  BaJcerton  (Elmora  P.  O.) — The  Ster- 
ling Coal  Co.  having  plans  prepared  for  a 

machine  shop,  including  motor  barn  and 
blacksmith  department.  Estimated  cost 
$100,000.     W.  Lamont,  Genl.   Supt. 

P».,  Eddystone — The  Baldwin  Locomo- 
tive Wks..  500  North  Broad  St.,  Phila.,  is 

having  plans  prepared  for  the  construction 
of  1  and  2  story  engine  foundries,  machine 
shops,  etc.,  here.  Estimated  cost  $3,000.- 
000.     Private  plans. 

Pa.,  EdwardsTlIle  (Kingston  P.  O.) — 
The  I.«JGrand  Mine  Drill  Wks.,  c/o  B.  F. 
James,  197  Barney  St.,  WIlkes-Barre,  plans 
to  build  a  1  story,  50  x  200  ft,  drill  works 
plant,  here.  Estimated  cost  $35,000.  Archi- 

tect not   announced. 

Pa.,  Ktir — The  Gloekler  Mfg.  Co.,  1127 
Liberty  Ave.,  Pittsburgh,  manufacturer  of 
iron,  brass  and  wood  speciultles,  awarded 
the  contract  for  the  con.st  ruction  of  a  1 
Btory,  60  X  SOO  ft.  factory  on  East  12th  St.. 
here.    Estimated  cost  $60,000. 

Pa..  Erie— M.  Griswold,  I2th  and  Rasp- 
berry Sts.,  awarded  the  contract  for  the 

construction  of  a  2  story,  100  x  150  ft. 
garage  and  sales  room  on  20th  and  State 
Sts.     Estimated  cost  $40,000.  Noted  Dec.  28. 

Pa.,  Erii- — The  Henry  Mayer  Estate, Commerce  Bldg.,  awarded  the  contract  for 
the  construction  of  a  2  story,  50  x  110  ft. 
garage  and  sales  room  at  1411-13  State  .St. Estimated  cost  $40,000. 

Pa.,  Erie  —  Tile  Odin  Stove  Mfg.  Co. 
awarded  the  contract  for  the  construction 
of  a  2  story,  40  x  160  ft.  addition  to  its 
factory.     Estimated  cost    $25,000. 

Pa.,  Phlla.— S.  Yellin,  6520  Arch  St., 
awarded  the  contract  for  the  construction 
of  a  2  story,  49  x  96  ft.  sheet  metal  works 
jn  Arch  and  Allison  Sts.  Estimated  cost $30,000. 

Pa..  Ptttsburch — The  Quibert  Eng.  Co., 
703  Diamond  Bank  Bldg..  awarded  the  con- 

tract for  the  construction  of  a  1  story,  50  x 
200  ft.  steel  fabricating  plant  on  Wind  Gap 
Rd.     Estimated  cost  $100,000 

Pa.,  Beadlnir  —  Balllnger  &  Co..  Archts., 
12th  and  Chestnut  Sts.,  Phlla.,  are  receiv- 

ing bids  for  the  construction  of  a  7  story, 
80  X  250  ft.  factory,  foundry  and  machine 
sliop  for  the  Reading  Hardware  Co,  foot 
ot  6th  St„    here.      Estimated   cost   $250,000. 

Pa.,  TItnsTllle — A.  W.  Cafltsh.  c/o  Caflish 
Lumber  Co.,  plans  to  build  a  garage  and 
service  station  on  Central  Ave.  Cost  will 
exceed  $40,000.  Architect  not  announced. 

.,^-  I.„  Providence — G.  Wolf,  Archt.,  88 Althea  St.,  Is  receiving  bids  for  the  con- 
struction of  a  1  story  garage  and  service 

station,  100  ear  capacity,  on  Library  Court, 
for  Goldberger  &  Stefner.  Olney ville  So 
Estimated  cost  $40,000.     Noted  Nov.    16. 

Tenn.,  Chattanooga — The  Western  Union 
Telegraph  Co.,  195  Bast  Bway,  New  York 
City,  awarded  the  contract  for  the  con- 

struction of  a  1  story,  200  x  300  ft.  repair 
shop.  here.    Elstimated  cost  $175,000. 

Tenn.,  Nashville — The  Nashville  Chatta- 
nooga &  St.  Louis  Ry.,  1000  Broad  St. 

is  building  a  1  story  addition  to  repair 
shops.     Estimated  cost   $10,000. 

W.  Va.,  Parkersbarr  —  The  Blackwood 
Electric  Steel  Corp.  awarded  the  contract 
for  the  construction  of  a  1  story  140  x 
230  ft.  factory.     Noted   Dec.  7. 

Wis.,  Appleton — The  Gibson  Auto  Ex- 
change, 720  Church  St.,  Oshkosh.  will  build 

a  1  story,  46  x  82  ft.  garage  on  College  St. 
here.  Estimated  cost  $50,000.  A.  Gibson Mgr. 

_  W'ls.,  Chippewa  FaHs — ^The  Chippewa Pump  Co.  plans  to  build  a  2  story  factory 
unit  for  the  manufacture  of  pumps,  etc. 
Estimated  cost  $50,000.  Architect  not  se- lected. 

«,yi?-  Milwaukee— R.  E.  Oberst.  Archt.. 317  Grand  Ave.,  is  receiving  bids  and  will 
open  same  about  Jan.  15  for  the  construc- 

VPS.  "J  ̂   1  story,  64  x  100  ft.  garage  on 16th  St.  and  Pond  du  Lac  Ave.  for  C  W 
Valencourt,  172  12th  St.  Estimated  cost 
$46,000.     Noted  Jan.  4. 

Wis.,  Wanpnn — The  J.  S.  Morris  Co., 
manufacturer  of  automobiles  and  caniages 
plans  to  rebuild  Its  2  storv  factorv,  which 
was  destroyed  by  fire.  Estimated  cost  $40  - 
000.     Architect  not  selected. 

Ont..  Toronto — The  Toronto  Transporta- 
tion Comn.„  35  Tonge  St.,  will  soon  award 

the  contract  for  the  construction  of  a  1 
story  car  Irepair  shop  and  a  2  sitory 
storage  building.  Estimated  cost  $1,500,- 
OOO.  H.  H.  Couzens,  Genl.  Mgr.  Private 

plans. 
Ont.,  WeUand — The  Welland  Alloy  Steel 

Co..  Ltd.,  plans  to  build  a  steel  and  rolling 
mill  for  the  manufacture  of  alloyed  and 
carbon  steel  Ingots,  billets,  round.?,  squares, 
bars,  shapes  and  high,"  grade  electric  cast- 

ings. Estimated  cost  $340,000.  Private 

plans. Ont..  Wliitby — The  Canadian  Wire  Pence 
Co.  plans  to  build  factory.  Estimated  cost 

$25,000. 

I  General  Manufacturing    ! -nitiiiiii,   tiiii 

Calif.,  Anaheim — The  Anaheim  Valencia 
Growers'  Association  is  having  plans  pre- 

pared for  the  construction  of  a  citrus  pack- 
ing plant.  Estimated  cost  $30,000.  P. 

Benchley,  FuUerton,  Archt. 



1321 AMERICAN     MACHINIST Vol.  58,  No.  3 

Calif.,  Berkeley  —  B.  G.  Wetzel,  1633 
Josephine  St.,  awarded  the  contract  for 
the  construction  of  a  1  story  printing  shop 
on    Center   St.      Estimated    cost   $6,850. 

CalK.,  I.08  Angeles — Li.  J.  Coburn,  c/o 
Hamm  &  Grant,  Archts.,  Ferguson  BIdg.,  Is 
having  preliminary  plans  prepared  for  the 
construction  of  a  woolen  mill  and  office 
building. 

Calif..  Los  Angreles — The  Minarock  Prod- 
ucts Co.,  836  Ducommon  St.  will  build  a  74  x 

230  ft.  rock  crushing  plant. 
Calif.,  Oakland  —  A.  P.  and  G.  HofE- 

schneider,  459  21st  St.,  plans  to  build  a 
6  story  store  building  and  electrotype  and 
sterotyping  plant  on  13th  St.  between 
Webster  and  Harrison  Sts.  Estimated  cost 
1100,000.      Architect   not    selected. 

Calif.,  Sacramento — The  Buffalo  Brewing 
Co.,  1717  21st  St.,  plans  to  repair  and  build 
additions  to  its  ice  plant,  on  22nd  St.  Esti- 

mated cost  $10,000. 
Calif.,  San  Francisco — Ehrman  &  Co., 

546  3rd  St.,  is  having  plans  prepared  for 
the  construction  of  a  3  story  cigar  factory 
on  Bryant  St.  near  3rd  St.  Estimated 
cost  $25,000.  S.  Heiman,  57  Post  St., 
Archt. 

Calif.,  San  Francisco — Meyer  Bros.,  5326 
Geary  St.,  will  build  a  2  story,  100  x  100 
ft.  planing  mill  on  Custer  Ave.  near  Quint 
St.      Estimated    cost    $7,000.  , 

Calif.,  Sebastopol — The  Western  Apple 
Vinegar  Co.,  McKinley  St.,  has  purchased 
site  and  plans  to  build  an  addition  to  its 
dehydrator  plant, 

Calif.,  Visalia — The  Visalia  Agricultural 
Wks.  plans  to  build  a  factory  on  a  132  x 
654  ft.  site  on  Pratt  Villa  Tract.  J.  S. 
Johnson,  415  North  Garden  St.,  member 
of    company. 

Conn.,  Bridtreport — A.  V.  Langenegger, 
395  West  Morgan  Ave.,  manufacturer  of 
corsets,  awarded  the  contract  for  the  con- 

struction of  a  3  story  factory,  170  ft.  front, 
on  Federal  St.  Estimated  cost  $150,000. 
Noted  Jan.  4. 

Conn.,  Bridgeport — The  New  Haven  Dairy 
Co.,  201  Hazel  St.,  New  Haven,  is  having 
plans  prepared  for  the  construction  of  a  3 
story,  75  x  S5  ft.  ice  cream  plant  on  Gar- 

den St.,  and  South  Ave.,  here.  Estimated 
cost  $150,000.  F.  E.  Brown,  11  Autumn  St., 
New  Haven,  Archt.     Noted  Jan.  4. 

Conn..  New  Haven — R.  G.  Davis  &  Sons, 
552  Grand  Ave.,  awarded  the  contract  for 
the  construction  of  a  3  story,  50  x  125  ft. 
grain  and  flour  plant.  Estimated  cost 
$60,000. 

Idaho,  Lewlston — The  Prairie  Land  Co. 
will  receive  bids  until  Feb.  20  for  the  con- 

struction of  a  flour  mill  and  elevator.  Ks- 
timated  cost  $28,000.  Glasser  Contr.  Co., 
Hutton    Bldg..    Spokane,    Wash.,    Engrs. 

Idaho,  %reippe — The  Lola  Lumber  Co. 
plans  to  build  a  band  sawmill.  Estimated 
cost    $35,000. 

Md.,  Baltimore — The  Amer.  Ice  Co.,  Cal- 
vert Bldg.,  will  receive  bids  until  Jan.  19 

for  the  construction  of  a  2  story,  80  x  142 
ft.  ice  manufacturing  plant  on  Eden  St. 
between  Madison  and  Monument  Sts.  Esti- 

mated cost  $100,000.  C.  L.  Weir,  41  East 
42nd  St.,  New  York  City,  Archt. 

Md..  Baltimore — Frank  A.  Munsey  Co., 
280  Bway.,  New  York  City,  has  had  plans 
prepared  for  the  construction  of  a  2i  story, 
96  X  200  ft.  newspaper  plant  on  Centre  St.. 
Paul  PI.  and  Hamilton  St.,  here.  Estimated 
cost  $450,000.  McKim,  Meade  &  White,  101 
Madison  Ave.,  New  York  City,  Archts. 

Md.,  Orangeville  (Baltimore  P.  0.)^The 
Oelfand  Mfg.  Co.,  210  South  Paca  St., 
manufacturer  of  mayonnaise,  is  having 
plans  prepared  for  the  construction  of  a 
3  story.  32  x  101  ft.  factorv.  here.  Esti- 

mated cost  $50,000.  H.  G.  Epstein,  330 
15th   St.,.N.  E.,  Wash.,  D.   C.   Archt. 
Mass.,  Holyoke  —  The  Germanla  Mills, 

Race  and  South  Sts..  manufacturer  of 
woollens,  awarded  the  contract  for  the  con- 
.struction  of  a  6  story,  70  x  300  ft.  manu- 

facturing and  storage  building.  Estimated 
cost   $300,000. 

Miss.,  OrTlsbnrg — The  Nortac  Mfg.  Co., 
Poplarville,  plans  to  build  a  lumber  mill, 
here.  Estimated  cost  $125,000.  Architect 
not  announced. 

Mo.,  St.  L,onis — R.  Britton  awarded  the 
contract  for  the  construction  of  a  2  story, 
112  X  124  ft.  chair  factory  on  Rankin  Ave. 
Estimated  cost  $55,000. 

Mo.,  St.  lionis — The  Carr-Trombly  Mfg. 
Co.,  2nd  and  Branch  Sts..  will  soon  award 
the  contract  tor  the  construction  of  a  3 
story.  130  x  220  ft.  addition  to  its  chair 
factory,  on  1st  St.  Estimated  cost  $50,000. 
A.  B.  Grove,  314  North  4th  St.,  Archt. 

Mo.,  St.  ■Lonis — The  Von  Hoffman  Press, 
9th  and  Walnut  St.'s..  will  soon  receive  bids 

for  the  construction  of  a  7  story,  61  x  125 
ft.  addition  to  its  printing  plant.  Estimated 
cost   $175,000.   • 

N.  J.,  Atlantic  City — Peter  Hernig's  Sons Co.,  Inc.,  Connecticut  and  Baltic  Sts,,  is 
having  plans  prepared  for  the  construction 
of  a  1  story,  933  x  100  ft.  milk  depot  on 
Pennsylvania  and  Mediterranean  Aves. 
Estimated  cost  $40,000.  W.  H.  Tunius, 
Perry    Bldg.,    Phila.,    Archt. 

N.  J.,  Trenton — The  Trenton  Potteries 
Co.  awarded  che  contract  for  the  construc- 

tion of  a  4  story,  72  x  114  ft.  pottery  on 
Lalor  St.     Estimated  cost  $95,000. 

N.  T.,  Batavia^-The  W.  N.  Clark  Co., 
Holcomb,  plans  to  build  a  large  canning  fac- 

tory, here.  Estimated  cost  $100,000.  Archi- tect not  announced. 
N.  Y.,  Buifalo — Montgomery  &  Co.,  Court 

St.,  plan  to  rebuild  their  lumber  plant, 
which  was  destroyed  by  fire.  Estimated 
cost  $200,000.     Architect  not  announced. 

N.  T.,  New  York — The  Arctic  Hygeia  Ice 
Mfg.  Co.,  300  East  133rd  St.,  is  having  plans 
prepared  for  the  construction  of  an  addi- 

tion to  its  ice  plant.  Estimated  cost  $500,- 
000.  Ophuls  &  Hill,  112  West  42nd  St., 
Archts. 

N.  Y.,  Oswego — The  Oswego  Netherlands 
Co.  awarded  the  contract  for  the  construc- 
ion  of  a  1  and  2  story  ice  cream  plant. 
Estimated  cost  $180,000.     Noted  Nov.  30. 

N.  Y.,  Penn  Yan — F.  Gizliello  plans  to 
build  a  26  X  40  ft.  factory  for  the  manu- facture of  box  crates  and  similar  wooden 
products  on  Seneca  St.  Cost  will  exceed 

$5,000. N.  Y.,  Tonawa.nda  —  The  Hoeffler  Ice 
Cream  Co.,  61  Fillmore  Ave.,  has  purchased 
site  and  plans  to  build  an  ice  cream  factory 
on  Seymour  and  Adam  Sts.  Cost  will  ex- 

ceed $50,000.     Architect  not  selected. 
N.  C,  Charlotte — Lockwood,  Greene  & 

Co.,  Engrs.  and  Archts.,  Piedmont  Bldg.. 
are  receiving  bids  for  the  construction  of 
a  4  story,  150  x  180  ft.  factory  for  the 
H.  M.  Wade  Mfg.  Co..  South  Graham  St., 
manufacturer  of  show  cases  and  fixtures. 
Estimated    cost    $130,000.      Noted    Dec.    28. 

O.,  Ashland — The  Faultless  Rubber  Co. 
has  had  plans  prepared  for  the  construc- 

tion of  a  1  and  2  story,  40  x  130  ft.  ware- 
house and  factory.  Estimated  cost  $50,000. 

Osborn  Eng.  Co.,  2848  Prospect  Ave.. 
Cleveland,  Engrs.  and  Archts. 

C,  Cleveland — ^The  Eclipse  Electrotype  & 
Engraving  Co.,  2041  East  3rd  St.,  plans  to 
build  a  5  story  engraving  plant  on  67  x 
170  ft.  lot  at  1457  Superior  Ave.  Estimated 
cost  $200,000.     Architect  not  selected. 

O.,  Cleveland — The  Fuller  Cleaning  Co., 
7606  Carnegie  Ave.,  is  having  plans  pre- 

pared for  the  construction  of  a  3  story  dry 
cleaning  plant.  Estimated  cost  $60,000.  W. 
H.  Theobald,  Pres.  J.  F.  Steffens,  Fidelity 
Mortgage  Bldg.,  Archt. 

C,  Cleveland — The  Manufacturers  Brush 
Co.,  1950  West  114th  St..  awarded  the  con- 

tract for  the  construction  of  a  1  story, 
32  X  99  ft.  factory.    Estimated  cost  $15,000. 

O..  Columbng — The  H.  C.  Goodman  Co., 
31  North  4th  St.,  is  having  plans  prepared 
for  the  construction  of  a  1  story  factory 
for  the  manufacture  of  leather  board  on 
West  State  St.  Estimated  cost  $75,000. 
Richards,  McCarty  &  Bulford,  584  East 
Broad  St.,  Archts. 

O.,  Colnmbus — The  National  Ice  &  Stor- 
age Co.,  5th  and  Naghten  Sts..  awarded 

the  contract  for  the  construction  of  a  1 
story  ice  plant.  Estimated  cost  $20,000. 
Noted  Oct.  19. 

O.,  Dayton — The  Charles  Zonars  Co..  116 
West  4th  St.,  manufacturer  of  confection- 

ery, plans  to  build  a  3  story,  57  x  132  ft. 
factory  on  5th  and  Wilkinson  Sts.  Elsti- 
mated  cost  $150,000.  Architect  not  selected. 

Pa.,  Allentown — The  Penn  Throw  Silk 
Co.,  Lena  and  CoUom  Sts.,  is  having  plans 
prepared  for  the  construction  of  a  2  storv, 
90  X  120  ft.  silk  mill,  here.  Estimated  cost 
$60,000.  W.  Steele  &  Sons,  16th  and  Arch 
Sts.,  Archts. 

Pa.,  Ardmore — J.  B.  Caruso  &  Sons,  45 
West  Lancaster  Ave.,  is  liaving  plans  pre- 
ared  for  the  construction  of  a  2  story,  30 
X  70  ft.  furniture  factorv.  Estimated  cost 
$25,000.     C.  Norton,  Ardmore,  Archt. 

Pa.,  Bakerton  (Elmora  P.  O.) — The  Ster- 
ling Coal  Co  awarded  the  contract  for  thf 

construction  of  a  coal  tipple,  rock  diunp, 
picking  table  and  screen.  Estimated  cost 
$250,000.     W.  Lament.  Genl.  Supt. 

Pa.,  CoraoDolis — The  Coraopolis  Ice  Co. 
will  build  a  1  story.  32  x  60  ft.  addition  to 
its   ice    plant   on    4th    and    Kendall    Sts.     ' 

Pa.,  Creighton  —  The  Pittsbui!gh  Plate 
Glass  Co..  1600  Frick  Bldg..  Pittsburgh, 
plans  to  build  a  manufacturing  pla.nt,  ca- 

pacity 15,000,000  to  20,000,000  ft.   of  glass. 

here.  Estimated  cost  $3,000,000.  Architect not   selected. 

Pa.,  Easton — The  Blnney  &  Smith  Co., 
manufacturer  of  crayons,  is  having  plans 
prepared  for  the  construction  of  a  4  story 
80  X  100  ft.  manufacturing  plant,  etc 
Lockwood,  Greene  &  Co.,  101  Park  Ave„ 
New  York  City,  Engrs.  and  Archts. 

Pa.,  Farmers  Valley — The  B.  B.  Stroud 
Gasoline  Co.,  Coleville  (BeUefonte  P.  C), 
plans  to  build  an  oil  refinery,  here.  Esti- 

mated cost  $70,000.  Architect  not  an- nounced. 

Pa_  HnghesvlUe — The  Buyers  Mfg.  Co. 
plans  to  build  an  addition  to  its  plant  for 
the  manufacture  of  toy  furniture.  Cost 
will  exceed  $20,000.  Architect  not  an- nounced. 

Pa.,  Mount  Carmel — The  Mount  Carmel 
Item  is  having  plans  prepared  for  the  con- 

struction of  a  3  story,  50  x  50  ft.  printing 
plant.  Estimated  cost  $45,000.  W.  Steele 
&  Sons,  16th  and  Arch  Sts.,  Phila..  Archts. 

Pa.,  Phila. — Baker  &  Co.,  Canal  and 
Fountain  Sts.,  awarded  the  contract  for 
the  construction  of  a  3  story  textile  fac- 

tory.    Estimated   cost    $15,000. 
Pa.,  Phila. — C.  E.  Wunder,  Archt.,  1415 

Locust  St.,  is  receiving  bids  for  the  con- 
struction of  a  7  story,  95  x  276  ft.  paper 

products  factory  on  Water,  Swanson  and 
South  Sts.,  for  the  Amer.  Bag  &  Paper 
Co.,  2nd  and  Vine  Sts.  Estimated  cost 
$600,000. 

Pa.,  Pittsburgh — The  Hollander  Lewis  Co., 
1316  Forbes  St.,  is  having  plans  prepared 
for  the  construction  of  a  2  story,  80  x  135 
ft.  addition  to  its  pants  factory.  Estimated 
cost  $40,000.  T.  Hannah,  PubUcation  Bldg., Archt. 

Pa.,  Fottstown  —  The  Model  Tire  Co. 
plans  to  build  a  1  story  addition  to  its  tire 
factory.  Cost  will  exceed  $15,000.  G. 
Starkweather,  Pres.  Architect  not  an- nounced. 

Tenn.,  Knoxville — The  Cherokee  Brick  Co. 
plans  to  build  a  plant  on  a  20  acre  site,  ca- 

pacity 40,000  brick,  per  day.  Architect  not announced. 

Tex.,  UaUas — The  Oak  Cliff  Paper  Mills 
is  having  plans  prepared  for  the  construc- 

tion of  a  box  factory  on  Oak  Cliff.  Esti- 
mated cost  $75,000.  E.  T.  Fleming,  Pres. Architect  not  announced. 

Tex.,  Fort  Worth — The  Arctic  Ice  Co. 
is  receiving  bids  for  the  construction  of  a 
2  story  ice  plant  on  Jassamine  and  Clav 
Sts.  Estimated  cost  $60,000.  Architect  not 
announced. 

Wis.,  Miin-ankee — The  Wisconsin  Ice  & 
Coal  Co.,  216  West  Water  St.,  awarded  the 
contract  for  the  construction  of  a  1  story, 
56  X  100  ft.  addition  to  its  ice  manufactur- 

ing plant.    Estimated  cost  $2.0,000. 
Wis.,  North  Bend — The  North  Bend  Co- 

operative Creamery  Co.  plans  to  build  a  2 
story  creamery  in  the  spring.  Estimated 
cost  $15,000.  J.  Patterson,  Pres.  Archi- 

tect not  selected. 
Wis.,  Rarine — The  Davles  Shoe  Mfg.  Co., 

Northwestern  and  Carlisle  Aves..  is  having 
plans  prepared  for  the  construction  of  a  3 
story,  39  x  90  ft.  addition  to  its  factorv. 
Estimated  cost  $50,000.  E.  B.  Punston  Co., 
James  Bldg.,  Archts.     Noted  Nov.  2. 

Wis.,  Sheboygan — J.  and  W.  Jung  Co.. 
720  North  8th  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  1  story. 
50  X  100  ft.  refrigerating  plant.  Estimated 
cost  $50,000.  W.  C.  Weeks,  720  Ontario Ave..  Arcrtt. 

Wis.,  Sheboygan — The  Sheboygan  Pruit 
Box  Co..  North  15th  St..  awarded  the  con- 

tract for  the  construction  of  a  1  story,  60 
X  112  ft.  addition  to  its  factory  for  the 
manufacture  of  fruit  boxes.  Estimated 
cost    $20,000. 

Wis.,  Sturgeon  Ba.v — The  Fruit  Growers' Canning  Co.  is  having  plans  prepared  for 
the  construction  of  a  canning  plant,  con- 

sisting of  a  3  story,  122  x  130  ft.  ware- 
house, a  2  story,  84  x  144  ft.  boiler  house 

and  preserving  building  and  a  1  story,  48  x 
98  ft.  receiving  building.  Estimated  cost 
$225,000.  MeMeans  &  Tripp,  Majestic  Bldg.. 
Indianapolis,  .\rchts. 

Ont..  Kirkland  I.ak« — The  Lebell  Crystal 
Lake  Gold  Mine  plans  to  build  a  minins; 
plant.     H.  S.  Rose,  Pres. 

Ont..  Port  Dover — The  Port  Dover  Plan- 
ing Mills  plan  to  rebuild  its  mill  which 

was  partially   destroyed  by  Are. 
Ont..  Welland — The  Welland  Cotton  Mills. 

Ltd.  awarded  the  contract  for  the  construc- 
tion of  a  1  and  2  .itory.  100  x  350  ft.  cotton 

mill.  Estimated  cost  $250,000.  C.  T.  Gran- 
tham,  Mgr.    Noted  Dec.  14. 

Que,,  East  Broughton  —  The  .\sbestos 
Mines,  Ltd.,  plans  to  rebuild  its  plant, 
which  was  destroyed  by  fire.  Estimated 
cost   $200,000.     Architect  not   announced. 
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How  Locomotives  Are  Repaired 

on  Ford^s  Railway 
By  FRED  H.  COLVIN 
Eelitor,  American  Mavhiniat 

IN  PLANNING  for  the  reconditioning  of  the  locomo- 
tives of  the  Detroit,  Toledo  &  Ironton  Railroad,  Mr. 

Ford  has  abandoned  what  had  been  considered  the 

prevailing  method,  particularly  with  freight  locomo- 
tives, so,  instead  of  making  the  locomotives  as  plain 

and  unattractive  as  possible,  which  is  the  usual  custom 
at  the  present  time,  he  laid  his  plans  on  the  theory 
that  the  average  engineer  and  mechanic  are  attracted 

by  a  good-looking  piece  of  machinery  and,  in  conse- 
quence, take  better  care  of  it.  Making  the  locomotives 

attractive  looking,  in  connection  with  the  standardiza- 
tion of  as  many  parts  as  possible,  may  perhaps  best 

indicate  the  main  difference  between  the  Ford  method 

of  maintaining  motive  power  and  that  practiced  on 

other  roads.  As  an  example  of  this,  we  are  illustrating 

in  the  head  piece,  a  typical  mogul,  or  2-6-0  locomotive, 
with  its  standardized  number,  cab  and  tender. 

Nickel  Plated  Parts 

It  will  be  noted  that  the  hand  rails,  cylinder  heads, 

steam  chest  covers,  locomotive  numbers  and  the 

monograms  on  the  tender  are  all  nickel  plated;  that  the 

side  rods  are  polished  and  that  everything  is  ship-shape, 
including  the  planished  Russia-iron  jacket  over  the 
boiler.  The  cab  fittings  are  also  nickel  plated  and  the 

furnishings  are  as  attractive  as  possible.  An  indication 

of  the  latter  may  be  had  from  the  chairs  provided  for 

both  engineer  and  fireman,  one  of  which  can  be  seen  in 
the  cab  in  Fig.  1. 

Another  convenience  is  the  tool  box  under  the  cab 

also  shown  in  Fig.  1.  This  box  contains  a  small  vise 

and  such  tools  as  may  be  necessary  for  ordinary  work. 

While  this  is  contrary  to  modern  practice,  it  must  be 

remembered  that  the  D.  T.  &  I.  is  a  comparatively  small 

railroad  instead  of  a  trunk  line,  and  that  many  of  the 

conditions  which  had  to  be  met  in  the  earlier  days  of 
railroading  still  prevail  on  a  road  of  this  kind.  It 
will  also  be  noted  that  an  electric  trouble  lamp  is  pro- 

vided in  the  tool  box  which  is  a  marked  advance  over 

the   old    engineer's   torch   formerly    used. 
The  repair  shop  of  the  Detroit,  Toledo  and  Ironton 

Railroad  is  at  the  Ford  plant  on  the  River  Rouge,  just 
outside  of  Detroit,  Mich.,  and  its  equipment  would 
make  nearly  any  railway  shopman  turn  green  with 
envy.  As  with  other  Ford  machine  equipment,  it  was 
selected  with  the  sole  idea  of  .securing  economical  pro- 

duction. All  machine  tools  do  not  look  alike  to  the 

purchasing  department,  the  machines  deemed  best 
suited   for   the  work  being   ordered  as   specified. 

There  are  three  departments,  the  erecting  shop,  which 
is  in  a  separate  building  designed  and  built  especially 
for  the  work,  and  the  machine  shop  and  store  room 
which  are  part  of  one  of  the  huge  buildings  which  go 
to  make  up  the  Ford  Plant  at  the  River  Rouge.  The 
machines  are  closely  spaced,  as  in  the  Ford  shop  itself, 
to  reduce  handling  of  material  but  there  is  ample  room 
for  each  operation. 

Some  Ancient  Motive  Power 

The  motive  power  of  the  D.  T.  &  I.  when  taken  over 
by  Mr.  Ford  consisted  of  80  locomotives  of  various 
makes  and  sizes  and  in  almost  every  state  of  decrep- 

itude. Some  of  these  locomotives  date  back  to  the 
old  Rhode  Island  Locomotive  Works,  and  the  Rogers 
Shop,  and  others  are  equally  ancient.  There  were  17 

types  of  locomotives  to  keep  in  repair,  with  the  attend- 
ant expense  of  making  and  carrying  in  stock  17  differ- 
ent kinds  of  parts  for  at  least  a  portion  of  the  locomo- 

tives. On  some  of  the  larger  railroads,  the  different 
kinds  run  up  into  the  hundreds. 



134 AMERICAN     MACHINIST Vol.  58,  No.  4 

One  of  the  first  steps  of  the  Ford  management  was 
to  begin  the  standardization  of  such  locomotive  parts 
as  seemed  feasible,  as  fast  as  the  different  locomotives 
came  into  the  shop  for  overhauling.  For  example,  two 
sizes  of  steel  cabs  have  been  designed  so  as  to  fit  all  of 
the  17  types  of  locomotives.    One  of  these  cabs  is  shown 

FIG.  1— CONVENIENT  TOOL  BOX 

in  Fig.  2.  Running  boards  and  front  bumpers  have 
been  reduced  to  a  single  standard,  new  ones  being 
fitted  as  fast  as  the  locomotives  come  into  the  shop, 
whether  the  old  ones  are  worn  out  or  not.  Tender 
frames  are  rebuilt  to  new  standards,  and  three  sizes  of 
trucks,  one  of  which  is  shown  in  Fig.  3,  are  used  for 
all  17  types  of  tenders.  One  of  the  new  tender  tanks 
is  shown  in  Fig.  4. 

Crankpins  and  side  rods  are  replaced  with  new  ones 
of  vanadium-alloy  steel  as  fast  as  the  locomotives  go 
through  the  shop.  The  crankpins  are  hardened  and 
ground  to  standard  dimensions,  the  standards  being 
covered  by  several  sizes  to  fit  all  locomotives.  When 
the  crankpins  wear   so  as  to   require   regrinding,  and 

FIG.    3— STANDARDIZED    TENDER    FRAME 

they  have  a  very  much  longer  life  than  the  kind  of 
crankpins  generally  used,  they  are  ground  to  a  specific 

size  rather  than  being  merely  "cleaned  up"  as  is  the 
usual  practice.  Any  attempt  to  true  up  a  crankpin 
with  a  file,  as  is  too  often  done  in  railroad  shops,  would 
not  be  tolerated  here. 

Vanadium  Steel  Pins  and  Rods 

The  practice  of  maintaining  .standard  size  pins  makes 
it  possible  to  carry  boxes  or  bearings  in  stock  in 
standard  sizes,  and  prevents  much  of  the  present-day 
fitting.  Moreover,  it  insures  a  much  longer  life  to 
both  the  crankpins  and  their  bearings  and  helps  to 
lengthen  the  useful  life  of  the  locomotive  between 

"shoppings." 
Connecting  and  side  rods  are  also  made  to  as  few 

-standards  as  possible,  the  new  rods  being  forged  at  the 
Highland  Park  plant  of  the  Ford  Company.  Some  of 
the  operations  in  making  the  rods  are  shown  in  Figs. 
5  to  8.     In  Fig.  5  a  large  double-head  rod-boring  ma- 

FIG. )NE  OF  THE  STANDARD  STEEL  CABS 

FIG.  4— ONE  OF  THE  NEW  TENDER  TANKS 

cnine  is  shown  at  work  on  a  side  rod.  As  will  be  seen, 
there  is  a  man  at  each  spindle;  the  object  being  to  get 
all  the  work  possible  out  of  the  machine  instead  of 
attempting  to  save  labor  cost  on  the  part  of  the 

operator. 
Minimizing  Spring  Breakage 

The  main  rods  are  forged  with  some  of  the  metal 
cut  away,  which,  particularly  in  the  case  of  the  back 
end  of  the  main  or  connecting  rods,  greatly  reduces 
the  work  to  be  done  by  the  slotting  machine.  It  is 
understood  that  there  has  not  been  a  case  of  rod  break- 

age where  the  new  vanadium  steel  rods  have  been  in 
use.  Locomotive  springs  also  gave  considerable  trouble 
from  frequent  breakage.  Springs  having  a  record  of 

over  a  year's  service  without  a  break  are  now  tiade  at 
the  Highland  Park  plant.  It  is  just  possible  tnat  the 
railroads  might  learn  something  about  springs  and 
spring  material  from  the  builders  of  automobiles. 

A  detail  of  the  rod-boring  machine  is  shown  in  Fig. 
6,  where  a  large  .golid  end  rod  is  being  bored  with  a 
substantial    head   carrying   a    single-point    boring   tool. 
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FIG.  5— DOUBLB-HEAU  ROD  BORING  MACHINE.     FIG.  6— THE  BORING  HEAD 

FIG.  7— MILLING  THE  ROUND  END.     FIG.   8— SAWING  THE  SLOT  IN  ROD  END 

This  view  shows  the  rod  painted  white  for  laying  off 
and  the  way  in  which  it  is  clamped  for  boring.  Fig. 
7  shows  a  typical  method  of  milling  the  round  end 
of  a  side  rod,  using  a  substantial  vertical-spindle 
milling  machine  and  a  modern  cutter  for  this  purpose. 
The  chips  shown  indicate  something  of  the  way  in 
which  the  metal  is  being  removed  by  the  cutter. 

The  slotting  of  the  back  end  of  a  side  rod  for  a 
knuckle  joint  connection  is  shown  in  Fig.  8.  Here,  a 
large  hole  is  drilled  vertically  through  the  end  at  the 
proper  position  to  form  the  inner  end  of  the  slot  in 
the  yoke.     The  rod  is  then  clamped  in  position  on  the KIO.   10— SLOTTING   LINEK 

FOR  BRE.VKING 

FIG.   9_V.\.NADIUM   STEEL  HUB  LINER 

Newton  sawing  machine  shown  and  fed  against  the 
saw  or  cutter.  The  slot  is  completed  in  two  passes 
of  the  saw,  one  on  each  side,  leaving  the  yoke  prac- 

tically ready  for 
the  mating  rod. 
This  method  is 
much  quicker 
than  cutting  in 
from  the  end  with 
a  long  milling 
cutter  supported 
at  the  lower  end 
as  is  sometimes 
done.  One  of  the 
striking  differences  in  repair  practice  developed  at 
the  Ford  shop,  is  in  the  treatment  of  hub  linersi  for 
locomotive  driving  wheels.  Usual  practice  varies  from 
casting  a  babbitt  liner  on  the  wheel  hub,  up  to 
putting  on  a  liner  made  of  boiler  steel  about  i  in. 
thick.  The  most  usual  method  is  to  cast  a  hub  liner 

of  brass,  mostly  scrap,  and  this  practice  is  quite  com- 
mon when  it  comes  to  the  driving  box  itself.  The 

Ford  method  discards  these  usual  practices,  and  inserts 
a  hub  liner  of  hardened  and  ground  vanadium  .steel, 
as  shown  in  Fig.  9.  The  hub  liners  are  made  in  solid 
rings,  as  shown  at  A.  They  are  drilled  with  8  holes 
spaced  as  shown,  and  countersunk  on  one  side.  Three 
grooves  are  cut  in  each  countersink  to  prevent  the 
locking  bolts  from  backing  out  after  they  have  been 
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FIG.   11— NEW  DRIVING  BOX 

put  in  place.  A  slot  is  milled  across  each  ring  on  the 
back  side  between  the  two  closely  spaced  holes,  for 
something  more  than  half  the  thickness  of  the  ring, 
as  shown  in  Fig.  10.  The  rings  are  then  hardened  and 
carefully  ground  on  a  Blanchard  machine  to  a  uniform 
thickness  and  with  a  very  smooth  surface,  after  which 
they  are  broken  through  the  milled  slots,  so  that  they 
can  be  put  around  the  axles,  and  will  fit  together  with- 

out any  machining  of  the  joint.  They  are  held  in 

place   with    cone   head   or   "patch"    bolts,    as   they   are 

FIG.   12— BRONZE  FACING  RING 

usually  called,  and  a  heavy  center  punch  blow  at  three 
points  on  the  cone  head  drives  the  metal  into  the 
grooves  mentioned  so  as  to  effectually  prevent  the  bolts 
backing    out   in    service. 

Fitting  the  Driving  Boxes 

The  steel  driving  boxes  are  counterbored  and  faced 

with  bi'onze  rings,  as  shown  in  Figs.  11  and  12,  the 
former  showing  a  completed  ring  in  place  and  the 
latter  the  method  used  in  producing  it.     These  facing 

rings  are  castings  as  shown  at  A,  Fig.  12,  and  fitted 
into  the  recess  in  the  driving  box  as  shown  in  Fig.  11. 
The  ring  surrounds  the  crown  brass  and  both  are  faced 
off  together,  so  as  to  present  a  uniform  bearing  to  the 
vanadium  hub-liner  already  referred  to.  It  is  interest- 

ing to  note  in  this  connection  that  a  year's  service 
indicates  but  i  in.  wear  over  the  original  play  allowed 
when  the  locomotives  leaves  the  shop.  As  this  wear  is 
almost  entirely  on  the  bronze  ring,  it  would  indicate 
that  the  vanadium  hub-liner  should  last  practically  as 
long  as  the  driving  wheel  itself.  This  method  over- 

comes an  expensive  source  of  repairs,  as  experienced 

on  the  average  raih'oad. 
A  method   of   boring   tender-   and   locomotive   truck- 

brasses   is   shown   in   Fig.    1.3.      Here   two   brasses  are 

FIG.    13 — BORING    TRUCK    BRASSES 

clamped  in  a  rapidly  operated  boring  fixture  under  a 
husky  radial  drilling  machine  and  the  brasses  are  bored 
rapidly  and  accurately.  It  will  be  noted  that  the 
brasses  are  separated  by  the  space  block  A,  which  rep- 

resents twice  the  distance  from  the  edges  of  the  brasses 
to,  the  center  of  the  axle.  This  fixture  can  be  rapidly 
handled  and   insures  good  production. 

Every  locomotive  that  goes  through  the  Ford  shop 
leaves  it  with  nickel-plated  brass  cylinder  head  covers, 
nickel-plated  cab  fittings,  nickel-plated  monograms  on 
the  tank,  and  other  fittings  which  appeal  to  the  pride 

of  the  average  i-ailroad  man.  The  machining  of  one 
of  the  cylinder  head  covers  as  shown  in  Fig.  14,  is  a 
regular  boring  mill  job  and  is  being  done  on  a  Colburn 

machine.  It  is  aftei-ward  polished  and  plated  and  is 
in  striking  contrast  with  the  usual  black  head. 

FIG.   U — .\I.\rHl.\lNG    BKAJ>6;  CYLINDER   COVER 
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Die  Casting  Process  and  Equipment 
By  JOHN  W.  HARRIMAN 

Construction  and  operation  of  a  die  — 
What  to  allow  for  shrinkage — Methods 
of  forcing  molten  metal   into  the  die 

EVERY  ENGINEER  should  be  well  informed  as  to 

the  possibilities  and  limitations  of  die-castings, 
so  that  he  may  apply  such  methods  of  casting  to 

the  problems  which  he  will  encounter  in  production, 
and  so  may  apply  his  ability  to  the  further  development 
of  this  new  craft.  It  is  only  in  the  last  eight  years 
that  aluminum  has  been  successfully  die-cast.     Brass 

,Posh-off 

plates 

.Moveable  die  block 

Push-back 

pins FIG.   1— SIDE   VIEW   OF   A   TYPICAL   DIE 

die-castings  are  still  in  the  experimental  stage  and  the 
reward  seems  unlimited  to  the  man  who  will  eventu- 

ally die-cast  iron. 
Many  small,  intricate  parts  are  still  produced  at  a 

great  expense  by  machine  work  when  they  could  be 
effectively  replaced  by  die-casting  at  a  much  lower  cost. 
When  a  part  that  is  produced  by  several  machining 
operations  upon  a  sand  casting,  can  be  accurately  cast 
to  the  finished  dimensions  at  the  rate  of  forty  an  hour, 
a  great  saving  has  obviously  been  affected. 

Unlike  much  industrial  machinery,  such  as  machine 
tools,  which  may  be  bought  from  the  manufacturer, 
die-casting  machines  are  designed  and  built  by  the 
individual  concerns  producing  the  die-castings.  Each 
concern  has  its  corps  of  expert  designers  whose  entire 
time  is  devoted  to  the  development  of  new  machines 
for  the  use  of  that  concern.  Consequently,  a  keen 
rivalry  has  grown  up  between  the  different  companies. 
Each  concern  has  men  in  its  employ  secretly  placed  in 
the  shops  of  its  competitors  to  observe  and  make  reports 
on  new  machines,  dies,  alloys,  or  methods  of  producing 
difficult  castings.  Watchmen  are  placed  at  the  entrances 
to  the  shop,  and  the  employees  are  admitted  only  upon 
presenting  their  number  and  tag.  Newly  designed 
machines  are  detailed  only  by  draftsmen  known  to  be 
loyal  to  the  firm.  Excessive  curiosity  is  regarded  with 
such  suspicion  that  little  information  has  been  gathered 
and  published.     Lately,  however,  manufacturers  have 

realized  that  the  industry  has  suffered  from  this  lack 
of  publicity,  and  efforts  are  being  made  to  inform  the 
public  concerning  the  advantages  of  the  die-casting 
process,  although  concerns  continue  as  zealously  as  ever 
to   guard   their   individual   achievements. 

Stated  briefly,  the  die-casting  process  consists  of 
forcing  molten  metal  under  pressure  into  a  steel  mold 
that  is  fitted  with  suitable  cores,  and  then  knocking 
the  .solidified  casting  out  of  the  mold. 

It  would  be  futile  to  attempt  to  cover  the  design  of 
die-casting  dies  by  the  description  of  a  single  die,  for 
each  die  possesses  features  peculiar  to  itself.  It  is  this 
variety  of  design  that  makes  the  work  of  the  die-maker 
and  die-designer  interesting,  for  die  design  I'equires 
more  than  the  ordinary  imagination  and  initiative. 
There  are  certain  details  of  construction,  however,  that 
are  common  to  almost  all  dies,  and  a  description  of 
these  details  should  give  a  general  understanding  of 
their  construction. 

In  Fig.  1  is  shown  a  side  view  of  a  typical  die  which 
has  cores  in  both  halves.  Fig.  2  illustrates  the  cycle 
in  which  the  die  operates.  At  A  the  die  is  closed  and 
the  cores  are  in  position  ready  to  receive  the  metal. 
At  B  the  pull  back  plates  are  drawn  back  and  the  die  is 
open.  The  casting  is  shown  in  the  movable  block.  At 
C  the  casting  is  knocked  out.    At  T)  the  die  is  closing. 
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FIG.  2— THE  CYCLE  IX  WHICH  A  DIE  OPERATES  IM 
PRODUCIXG  A  CASTING 

The  push  back  pins  are  bearing  on  the  stationary  block 
to  bring  the  push  off  pins  flush  with  the  die  cavity 

when  the  die  is  -closed. 
All  dies  are  made  in  two  halves.  A  complete  die  may 

be  described  as  a  complicated  mold  which  is  made  of 
steel  and  designed  to  be  used  many  times.  The  two 
halves  of  the  die  correspond  to  the  cope  and  drag  of  a 
mold.  When  used  on  the  type  of  machine  described  in 
this  article,  they  are  called  the  stationary  die  block. 
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FIG.   3— DIE-CASTING  DIE  AND  THE  WASHING  MACHINE  GEAR  BOX  IT  PRODUCES 

and  the  movable  die  block.  The  former  block  is  sta-' 
tionary  on  the  carriage  of  the  die-casting  machine, 
while  the  latter  is  fastened  to  the  movable  plate  and  is 
moved  away  from  the  stationary  block  to  open  the  die. 
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FIG.   4- -DIE-CASTING  DIE  AND  THE  CARBURETOR  BODY 

IT  PRODUCES 

To  insure  the  proper  alignment  of  the  two  blocks  when 
the  die  is  closed,  four  guide  pins  are  set  in  the  movable 
block.  They  are  accurately  ground  to  fit  reamed  holes 
in  the  stationary  block. 

The  parting  line  to  be  followed  determines  the  nature 
of  the  surfaces  of  the  blocks  that  coincide  when  the  die 
is  closed.  If  the  parting  line  is  in  a  single  plane,  as  in 
the  simplest  cases,  the  surfaces  are  ground  flat  and 
parallel.  For  many  intricate  castings,  however,  the 
parting  line  must  follow  a  very  irregular  path,  causing 
a  complex  joint  between  the  two  blocks.  When  it  is 
considered  that  this  joint  between  the  two  steel  sur- 

faces must  be  tight  enough  to  hold  the  liquid  metal 
under  great  pressure,  it  becomes  evident  that  die- 
makers  employed  in  this  work  must  possess  exceptional 
skill. 

Die  blocks  are  made  from  tool  steel,  or  certain  com- 
mercial steels  having  heat-resisting  qualities  of  a  low 

coefficient  of  expansion.     The  size  ranges  from  6  in. 

square  up  to  16  by  24  in.,  depending  of  course,  upon 
the  size  of  the  casting,  though  certain  types  of  ma- 

chines require  larger  dies  than  others.  The  thickness 
depends  upon  the  depth  of  the  cavity  and  the  mechanism 
necessary  to  operate  the  cores.  Both  die  blocks  are 
water  cooled. 

In  Figs.  3  and  4  are  illustrated  dies  and  the  castings 
produced  with  them.  The  casting  in  Fig.  3  is  the  gear 
box  on  an  electric  washing  machine  and  is  made  of 
white  brass.  It  weighs  11  lb.  and  is  one  of  the  heaviest 
castings  ever  die-cast.  The  casting  in  Fig.  4  is  a  car- 

buretor body. 

Since  metals  shrink  upon  cooling,  shrinkage  must  be 
allowed  on  all  dimensions  of  the  die  cavity.  Repetitions 
of  shrinkage  calculations  are  eliminated  by  providing 
the  draftsman  with  decimal  equivalent  tables  having 
the  shrinkage  added.  These  tables  are  made  up  for 
each  die-casting  alloy.  The  problem  of  shrinkage  is 
not  as  easily  solved  as  it  would  at  first  appear,  however, 
for  in  many  cases  the  shape  of  the  casting  is  an  impor- 

tant factor.  A  solid,  heavy  casting  would  have  less 
shrinkage  than  a  light  bracket  or  frame.  Die-cast, 
elliptical,  aluminum  frames  for  plate  glass  automobile 
curtain  lights  have  a  greater  shrinkage  per  inch  along 
the  major  axis  than  along  the  minor  axis. 

To  correctly  determine  shrinkage,  a  designer  requires 
good  judgment  and  extensive  experience.  Mistakes  here 
are  expensive,  because  to  remove  a  few  thousandths  of 
an  inch  of  metal  from  the  surface  of  an  irregular  cavity 
is  a  slow  operation  requiring  skill.  To  facilitate  the 
removal  of  the  casting  from  the  die,  draft  is  necessary 
on  all  cores  and  side  walls.  The  amount  varies  from 
0.005  in.  per  in.  of  side  wall  for  aluminum  castings 
to  0.001  in.  per  in.  of  side  wall  for  tin  base  metal 
castings. 

FIG.   5 — DIE-CASTING   MAGNETO   HOUSING  SHOWING 
USE  OF  INSERTS 
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FIG.   6 — A  VERTICAL.   AUTOMATIC   DIE-CASTING   MACHINE 

The  die-cast  magneto  housing  and  end  plate  in  Fig. 
5  illustrate  the  use  of  inserts  in  die-castings.  The 
brass  bushing  in  the  end  plate  and  the  iron  field  poles  in 
the  housing  have  been  cast  in  place. 

Holes  are  made  by  steel  cores  that  protrude  into  the 
die  cavity.  The  draft  allowed  on 
cores  varies  from  0.015  in.  for  each 
inch  of  diameter  or  length  of  core 
for  aluminum  castings  to  0.0005  in. 
for  each  inch  of  diameter  or  length 
of  core  for  tin  base  metal  castings. 
It  is  important  that  the  casting  shall 
stick  in  the  movable  die  block  when 
the  die  opens,  because  the  means  for 
knocking  the  castings  out  of  the  die 
are  attached  to  this  block  as  shown 
in  Fig.  1.  If  it  is  necessary  for 
cores  to  enter  the  cavity  from  the 
stationary  half,  they  pass  through 
the  block  and  are  fastened  to  the  two 

plates  called  the  "pull  back  plates." 
The  cores  are  free  to  slide  through 
the  die  block.  After  the  casting  is 

"shot,"  these  plates  are  drawn  back, 
removing  the  cores,  and  thereby  re- 

ducing the  tendency  of  the  casting  to 
stick  in  the  stationary  block. 
Whenever  it  is  possible,  however, 

the  cores  are  permanently  set  in  the 
movable  block.  This  method  disposes 
of  the  pull  back  plates,  and  serves 
to  hold  the  casting  in  the  movable 
block.  Cores  entering  the  side  of 
the  die  are  guided  by  cast-iron  bush- 
^ings  set  in  one  or  the  other  of  the 

blocks,  and  are  drawn  by  the  operator,  before 
the  die  opens,  by.  means  of  levers  attached  to 
the  die. 

After  the  die  has  opened,  the  casting  is 

knocked  out  of  the  movable  block  by  the  "push 
off  pins"  fastened  in  the  "push  off  plates"  as 
shown  at  C  in  Fig.  2.  These  pins,  which  are 
made  to  have  a  sliding  fit  in  the  block,  pass 
through  the  die  block  into  i,he  die  cavity  and 
are  finished  flush  with  the  cavity  when 
the  push  off  plates  are  drawn  back.  \Vhen  the 
casting  has  been  shot  and  the  die  opened, 
the  push  off  plates  are  driven  forward,  and  the 
push  off  pins  knock  the  casting  out  of  the 
block. 

Now  it  is  evident  that  if  these  plates  were 
left  in  the  forward  position,  the  push  off  pins 
would  protrude  into  the  die  cavity  leaving  their 
impression  in  the  next  casting.  Additional 
pins  are  therefore  fastened  in  the  push  off 
plates  and  slide  through  the  die  block,  but  do 
not  enter  the  die  cavity.  These  pins  are  fin- 

ished flush  with  the  surface  of  the  die  block 
when  the  push  off  plates  are  back.  They  are 

called  the  "push  back"  pins.  If  the  plates  are 
forward  when  the  die  closes,  these  pins  will 
bear  on  the  stationary  block  while  the  movable 
block  moves  forward  until  the  pins  are  flush 
with  its  surface  and  the  push  off  pins  are 
flush  with  the  die  cavity. 

Die-casting  machines  and,  in  fact,  the  whole 
die-casting  process,  are  an  outgrowth  of  type- 

casting machines,  and  the  linotype  machine  is 
a  machine  developed  to  produce  a  certain  kind  of  die- 
casting.  Fig.  6  shows  a  vertical  type  of  automatic 
die-casting  machine.  Fig.  7  presents  a  horizontal  type 
of  the  semi-automatic  die-casting  machine. 

It  is  difficult  to  determine  the  period  during  which 

FIG.  7— A  HORIZONTAL  SEMI-VfTOMATir  DTE-CASTIXG  MACHINE 
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FIG.  8— LOCATION  OF 
UNITS   AVHEN 

CASTING  IS  SHOT 

modern  die-casting  machinery  was   introduced,  for  its 
development    from    type-casting    machinery    has    been 
gradual.     The  earliest  record  of  an  attempt  to  adapt 

type-casting  m'ethods  to  the  manufacture  of  other  kinds 
of  castings   is  in  a  patent  granted  to  C.  and  B.  H. 
Dusenbury,  in  1877.    This  patent  was 
on   a   small    hand-operated    machine 
adapted  only  to  metals  having  a  low 
fusion  point.     It  was  not  developed 
until  1892  when  additional  claims  on 
a     similar     machine     were    allowed 
C.  W.  Weiss.    These  small  machines 
have  been  used  to  produce  trivial  lead 
trinkets  such  as  are  sold  at  fairs  and 
expositions. 

In  the  early  part  of  this  century,  a 
machine  was  made  by  the  Soss  Manu- 

facturing Co.,  of  Brooklyn,  N.  Y., 
that,  although  only  a  primitive  hand- 
operated  type,  embodied  the  same 
general  principles  of  design  found  in 
all  succeeding  die-casting  machines, 
including  the  present  automatic  ma- 

chines. These  principles  are:  A  car- 
riage supports  the  stationary  die  block,  moves  back  and 

forth  over  the  bed  and  passes  under  the  pot  of  metal 
at  one  extremity  of  its  path;  a  movable  plate  carries 
the  movable  die  block,  and  slides  on  the  carriage  so  as 
to  bring  the  two  halves  of  the  die  togetiier;  a  means  by 

which  to  draw  the  cores  from  the  die-casting,  and  to 
knock  the  casting  out  of  the  die.  The  diagram  of 
the  units  of  a  die-casting  machine  in  Fig.  8  shows 
these  principles  of  design. 

The  metal  is  not  poured  into  the  die,  as  into  a  sand 
mold,  but  is  forced  into  the  die  under  pressure,  thus 
filling  out  the  corners  of  the  casting,  preventing  air 
cavities,  and  insuring  a  smooth  accurately  cast  product. 
Two  distinct  styles  of  pots  have  been  developed  for  de- 

livering molten  metal  to  the  die  at  a  pressure  of  250  lb. 
per  square  inch.  With  both  styles,  the  metal  is  alloyed 
in  the  melting  ladles  and  is  carried  by  each  operator 
to  his  machine.  By  this  method,  the  castings  from 
different  machines  will  have  the  same  composition,  and 
an  analysis  may  be  made  of  the  alloy  when  the  metals 
are   being   mixed    in   the   melting    room. 

The  pots  are  sufficiently  heated  by  gas  to  maintain 
the  metal  in  the  molten  state.  In  one  style,  the  pot 
is  made  airtight,  and  the  metal  inside  is  kept  under  air 
pressure.  When  the  carriage  brings  the  die  under  the 
pot,  a  valve  opens,  and  the  metal  spurts  into  the  die 
cavity.  This  type  of  pot  has  the  advantage  of  sim- 

plicity, but  with  its  use  trouble  from  air  holes  in  the 
casting  is  often  experienced. 

In  the   other   style,   the  pot  is  made   airtight.     A 
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FIG.  10— DIE-CAST  GEARS 

FIG.    9— SOilE   ALUJIIXUM    DIE-CASTINGS 

plunger  working  in  a  cylinder  and  submerged  in  the 
metal  operates  by  means  of  compressed  air.  Openings 
in  the  side  of  the  cylinder  admit  the  metal,  as  illus- 

trated in  Fig.  8.  The  metal  is  trapped  by  the  plunger 
on  the  downward  stroke  and  is  forced  through  the  open 
valve  into  the  die  cavity.  It  is  easier  to  maintain  the 
supply  of  metal  in  this  style  of  pot,  and  castings  pro- 

duced by  it  are  generally  free  from  air  holes.  It  also 
delivers  the  denser  metal  from  the  bottom  of  the  pot 
where  the  metal  is  free  from  the  many  impurities  that 
rise  to  the  surface. 

This  type  of  pot  is  represented  in  the  diagram  of  the 
units  of  a  die-casting  machine  shown  in  Fig.  8.  The 
pot  is  located  above  the  die  in  this  diagram,  which  is 
the  most  logical  place  for  it,  although  some  manufac- 

turers place  the  pot  on  one  side  or  directly  behind  the 
die.  The  carriage  moves  forward  under  the  pot,  the 
movable  plate  carries  the  movable  die  block  along  the 
carriage  to  the  stationary  block,  closing  the  die.  Then 
the  operator  places  the  cores  in  position  and  the  parts 
are  located  as  Fig.  8  shows. 

From  his  shielded'  position  behind  the  machine,  the operator  reaches  above  his  head  with  both  arms  and 
gives  a  short  jerk  on  the  valve  lever.     A  low  hiss,  a 
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sharp  report  as  the  exhaust  valve  opens,  and  it  is  all 

over — if  everything  has  gone  smoothly.  But  many  a 
trusting  young  draftsman  sent  to  the  shop  to  measure 
up  a  job  has  been  burned  by  a  spray  of  molten  alu- 

minum that  often  spurts  out  from  between  the  die 
blocks,  sometimes  even  clearing  the  ten  foot  sheet  iron 
partitions  hung  between  the  machines. 

The  cores  are  now  drawn  out,  the  carriage  and  mov- 
able plate  are  run  back,  the  casting  is  knocked  out  of 

the  movable  die  block  and  is  placed  in  the  pan  of  cast- 
ings, and  the  operation  commences  again.  Two  men 

operating  one  machine  can  produce  four  or  five  hun- 
dred castings  in  a  day.  If  the  part  is  small,  several 

separate  cavities  may  be  sunk  in  one  die  and  gated 
together,  greatly  increasing  production. 

Due  to  the  pressure  on  the  metal,  the  castings  come 
from  the  machine  with  a  fin  at  the  parting  line,  and 
the  gate  is  also  attached  to  the  casting.  From  the  cast- 

ing department  the  pans  of  castings  go  to  the  cleaning 
department  where  this  fin  and  gate  are  removed  in  a 
single  punch  press  operation.  The  result  is  a  smooth, 
clean  casting,  accurate  to  the  thousandth  of  an  inch. 

Often  castings  of  the  most  intricate  design  are  pro- 
duced in  a  single  operation.  Fig.  9  gives  some  alu- 
minum die-castings  which  are  the  gas  and  spark  control 

quadrant  and  instrument  plate  on  the  Marmon  auto- 
mobile, the  Perry  auto-lock  housing  and  a  switch  box. 

Fig.  10  gives  some  examples  of  die-cast  gears. 

Chipping  and  Filing  the  Teeth  of 
Gear  Wheels 

By  J.  T.  TowLsoN 
London,  England 

There  are  many  factories  in  England  that  have  for 
years  made  use  of  large  gears,  both,  spur  and  bevel, 
for  their  main  power  transmission  units,  and  it  is  no 
uncommon  sight  to  see  a  pair  of  such  gears  anywhere 
up  to  9  ft.  in  diameter  by  8  in.  face  in  everjr-day  serv- 

ice. It  is  the  usual  custom  to  employ  a  gear  with  cast 
teeth  as  the  driver,  running  with  what  is  called  a 

"mortise  wheel"  as  the  driven  gear,  the  latter  having 
teeth  of  hornbeam,  sycamore  or  apple-wood  wedged  or 
mortised  into  pockets  in  the  cast  iron  rim. 

Forty  years  ago  there  were  no  automatic  gear  cut- 
ting machines  for  cutting  and  shaping  the  teeth  of 

such  gears  as  there  are  today,  and  the  job  of  "pitching 
and  trimming,"  as  it  was  then  called,  was  done  with 
hammer,  cold-chisel  and  file,  calling  for  a  high  degree 
of  craftsmanship.  Now,  the  teeth  of  such  gears,  both 
metal  and  wooden  teeth,  are  cut  upon  a  machine  that 
takes  over  all  responsibility  and,  once  set,  can  be  run 
by  anybody.  Then,  only  the  best  workmen  in  the  shop 
could  do  the  work  at  all. 

While  I  must  admit  that  the  advent  of  the  automatic 
gear  cutting  machine  is  a  distinct  evidence  of  progress, 
still  one  can  hardly  blame  the  old-timer  for  a  sigh  of 
regret  that  its  coming  has  robbed  our  trade  of  much 
of  the  skill  of  hand  and  eye  that  was  once  so  great 
an  asset,  and  I  believe  that  if  our  boys  could  but  be 
impressed  with  the  value  of  that  kind  of  skill,  more 
of  them  would  be  eager  to  acquire  it. 

In  preparation  for  the  job  of  pitching  and  trimming, 
the  wheel  would  be  swung  up  in  the  lathe,  bored,  faced 
both  sides,  and  the  tops  of  the  teeth  turned  to  the  cor- 

rect outer  diameter.  While  in  the  lathe  two  circles 
would  be  cut  on  each  face,  one  at  the  pitch  diameter 

and  the  other  some  arbitrary  distance — as  one  inch — 
below  t  he  outer  diameter  of  the  wheel  being  worked. 

The  wheel  would  then  be  placed  on  a  home-made 
chuck,  or  circular  table,  provided  with  worm  and  worm 
gear  drive  and  index  plates.  The  "pitching"  was  the 
laying  off  of  the  tooth  centers  by  means  of  this  index 
and  when  it  was  finished,  radial  lines  would  be  laid 
upon  each  face  to  intersect  the  circles  above  mentioned. 

Pitches  of  2  in.,  2J  in.,  and  3  in.  were  commonly  used, 
and  templets  for  all  regular  tooth  forms  were  part  of 
the  equipment  of  any  well  regulated  shop  where  gears 
were  made.  Guided  by  the  circles  and  the  radial  lines 
upon  the  faces,  the  templet  would  be  laid  upon  each 
end  of  each  tooth  in  turn  and  the  form  of  the  tooth 
scribed  around  it.  This  gave  the  workman  an  outline 
of  the  tooth  at  both  ends  to  which  to  work. 

Mandrel  Manipulation 

Wooden  mandrels  were  used  to  hold  the  wheels  for 
chipping  and  filing.  If  the  gear  was  not  over  30  in. 
in  diameter  the  mandrel  would  be  gripped  in  a  vi.se, 

but  for  larger  wheels  cast  iron  "stools"  were  provided 
to  which  the  mandrel  would  be  clamped  at  a  height  that 
would  be  convenient  for  the  workman  and  at  the  same 
time  enable  him  to  see  clearly  what  he  was  about. 

A  mirror  hung  behind  the  gear  in  such  a  way  as  to 
reflect  the  rear  end  of  the  tooth  enabled  the  workman 
to  keep  both  outlines  under  observation  at  once  and  was 
of  vast  assistance  to  him  as  it  saved  him  from  the  con- 

stant craning  of  his  head  that  would  otherwise  be 
necessary  to  watch  the  rear  outline.  A  strut  of  wood 
braced  between  the  floor  and  a  gear  tooth  resisted  the 
blows  of  the  hammer  and  the  pressure  of  the  file. 

The  making  and  tempering  of  chisels  for  the  work 
was  an  important  item  in  the  old-time  craftsman's  art. 
A  chisel  must  not  be  too  heavy  or  too  light — experience 
alone  would  guide  him  there — the  beveled  surfaces 
should  be  not  quite  flat  and  the  edges  should  be  slightly 
rounded.  Hammers,  too,  were  a  detail  to  be  looked 
after  very  carefully.  Hammers  and  chisels  were  the 

expert  workman's  pets  and  were  jealously  guarded. 
The  Shaping  Process 

Having  the  wheel  set  up,  the  next  step  was  to  chip 
away  the  surplus  metal  at  each  end,  working  from  the 
periphery  down  close,  but  not  quite  to,  the  outline. 
Midway  of  the  length  of  each  tooth  a  narrow  band  of 
metal  was  cut  away,  reducing  the  section  at  this  point 
to  as  nearly  as  possible  the  correct  shape,  in  which  the 
workman  had  only  his  experience  to  guide  him. 

Having  obtained  an  approximation  of  the  tooth  shape 

at  three  points,  the  metal  could  now  be  dressed  ofl'  quite 
rapidly  with  the  chisels,  leaving  the  final  shaping  to  be 
done  with  the  file.  If  the  workman  was  really  pro- 

ficient in  the  art  he  would  get  the  section  at  the  center 
about  right  the  first  time  and  thus  set  up  an  ideal  con- 

dition for  filing,  as  the  tooth  would  be  "low"  at  the  cen- 
ter and  the  file  would  be  guided  by  the  higher  points 

near  the  end  and  thus  would  have  no  tendency  to  rock. 
The  novice  would  need  to  use  a  straightedge  con- 

stantly to  see  that  the  surface  he  was  making  remained 
square  with  the  face  of  the  wheel  and  was  not  rounding. 

If  there  is  one  job  above  all  others  in  our  trade 

where  "practice  makes  perfect"  then  this  job  of  chip- 
ping and  filing  the  teeth  of  gear  wheels  is  that  one. 

It  is  one  that  requires  not  only  skill  and  judgment  but 
physical  endurance  as  well,  for  it  is  tedious  and 
monotonous,  and  the  filing  of  the  hollow  flank  of  an 
epicycloidal  tooth  is  tiring  to  the  muscles  of  the  wrist. 
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How  Were  that  Screw  and  Nut  Fitted? 

By  Sandy  Copeland 

On  page  333,  Vol.  57,  of  America'"  Machinist,  Stephen 

McEvoy  relates,  under  the  title  "Ar  other  Machinist 
Has  Reminiscences,"  how  he  gave  a  badly  fitted  multiple- 
thread  screw  to  an  apparently  self-satisfied  apprentice 
with  instructions  to  file  and  fit  the  screw  to  the  nut; 

his  confessed  intention  being  to  "take  it  out  of  the 

polished  apprentice." As  the  screw  had  already  been  cut  and  delivered  as 

finished  by  a  presumably  capable  workman  I  think  we 

may  safely  assume  that  it  was  at  least  somewhere  near 
the  correct  diameter.  Indeed,  Mr.  McEvoy  leads  us  to 
believe  in  his  preceding  statements  that  the  reason  the 
screw  would  not  go  into  the  nut  was  because  of  careless 
or  faulty  resetting  for  the  successive  threads,  with  the 
result  that  one  or  more  of  the  threads  did  not  bear 
the  proper  pitch  relation  to  the  others. 

What  I  would  like  to  know  is :  how  did  the  apprentice 
make  a  good  fit  on  all  of  the  threads  by  cutting  one  or 
more  of  them  deeper  or  wider,  as  the  case  may  have 

been?  Most  of  us  do  know  "how  easy  it  is  to  set  the 
compound  "est  parallel,"  etc.,  etc. ;  what  we  do  not  know 
is  how  the  stock  that  the  apprentice  took  off  from  one 
side  of  a  thread  was  put  on  to  the  other  side  in  order 
to  make  that  thread  a  good  fit  in  the  nut.  Did  he  make 
a  new  screw? 

Some  may  contend  that  if  any  increase  is  asked  for 
and  not  secured  that  no  harm  has  been  done,  but  it 
seems  to  the  writej  that  in  such  an  event  there  is  a 
feeling  of  loss  of  confidence  in  the  other  felt  by  both 
the  employer  and  the  employee. 

Automobiles  on  Railroad  Tracks 
By  Joseph  Hewes 

It  is  getting  to  be  the  practice  on  many  railroads 
for  officials  on  short  inspecting  trips  to  use  automobiles 
fitted  to  run  on  the  tracks. 

The  Dodge  touring  car  shown  in  Fig.  1  is  used  as  an 
inspection  car  on  the  Central. of  Georgia  Railway,  and 
it  is  said  that  no  trouble  is  experienced  in  driving  it 

at  60  miles  an  hour,  at  which  speed  it  rides  vei-j' 
smoothly.  The  front  wheels  run  on  a  solid  axle,  and  as 
the  steering  wheel  to  be  seen  is  of  no  use  except  to 
carry  the  throttle  and  spark  adjusting  levers,  it  is  locked 
in  position. 

The  Hupmobile  she  i^n  in  Fig.  2  is  used  by  the  super- 
intendent of  the  Georgia  Division  of  the  Seaboard  Air 

What  is  the  Best  Method  of  Increasing 
Salaries? 

By  .John  Mark  May 

While  the  practice  of  employers  regarding  the  in- 
creasing of  their  employees'  wages  from  time  to  time 

as  they  become  more  proficient,  or  for  various  other 
reasons,  may  be  of  more  value  to  the  employer,  seems  to 
be  quite  generally  allowed  to  drift  along  until  the 
employee  makes  a  formal  request  for  an  increase  in 

pay- 
It  seems  to  the  writer  that  the  better  way  is  for  the 

employer  to  make  any  increase  in  pay  that  the  busi- 
ness can  afford  and  that  the  employee  is  justly  entitled 

to  have  without  such  request.  The  increase  should  be 
given  when  it  becomes  evident  that  such  increase  is 
justified  and  for  the  following  reasons: 

The  majority  of  employees  do  not  like  to  ask  for  an 
increase  in  wages  and  are  very  likely  to  be  dissatisfied 
for  a  considerable  length  of  time  before  doing  so  and 
during  such  time  they  cannot  give  the  best  service  of 
which  they  are  capable. 

Every  employee  would  like  to  know  just  what  his 
standing  is  with  his  employer  and  if  the  plan  of  in- 

creasing pay  only  at  the  time  and  to  the  extent  asked 
for,  is  in  vogue,  the  employee  is  in  doubt  about  his 
standing  until  he  has  formally  made  a  request  for  an 
increase  in  pay  and,  if  he  gets  the  increase  asked  for, 
is  still  in  doubt  whether  the  employer  has  increased 
him  to  what  he  considered  his  worth  or  whether  his 
request  might  have  been  met  had  he  made  it  greater. 

To  better  prepare  themselves  with  evidence  of  their 
worth,  very  often  men  before  asking  for  an  increase 
in  pay  feel  out  the  situation  in  some  way  among  their 

employees'  competitor."?.  This  tends  to  make  unrest  and 
often  encourages  some  bidding  between  competitors 
that  they  may  or  may  not  be  aware  of  at  the  time  and 
may  occur  whether  the  employee  expects  to  leave  his 
present  place  or  not. 

FIG.  1— INSPECTION  CAR  ON  THE  CENTKAl.  OT 
GEORGIA  railway 

Line  Railway  Co.  The  steering  wheel  has  been  removed 
from  this  car  and  the  throttle  and  spark  adjusting 

levers,  as  well  as  the  speedometer  and  clock,  have  been 

placed  in  front  of  the  driver  on  an  inclined  board  or 

shelf  built  across  the  front  of  the  car  under  the  wind- 
shield. The  part  of  the  board  in  front  of  the  seat  next 

to  that  of  the  driver  is  provided  with  clips  for  holding 

time  tables,  blueprints  and  the  like  to  be  looked  over 
while  en  route. 

FIG.  a— SUPERINTENDENTS  CAR  ON  THE  SEABOARD 
.\IR  LINE   RAII>WAT 
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Lowering  Operating  Costs  in  the  Press 
Department 

By  C.  E.  STEVENS 
Chief  Knglnwi-,  White  Sewing  Machine  Co. 

Necessity  for  careful  study  of  product — Reducing 
number  of  operations — Description  of  press  tools 
used    to    facilitate    operations    and    lower   costs 

Too  MUCH  CANNOT  be  said  about  reducing 
manufacturing  costs.  Every  department  from 
office  to  shipping  room  has  an  unlimited  amount 

of  opportunities  in  which  its  costs  can  be  reduced,  and 
every  man  in  the  organization  should  be  on  the  lookout 
for  any  chance  to  lower  costs,  no  matter  how  little.  In 
designing  tools  for  production  the  possibility  of  com- 

bining operations  is  often  overlooked.  The  designer 
responsible  for  the  construction  of  tools  should  study 
the  piece  to  be  produced  with  the  thought  of  combining 
operations  or  redesigning  the  piece  or  changing  the 
material,  so  as  to  Jower  the  cost  or  improve  the  quality. 

This  article  deals  with  metal  stampings,  and  will  show 
some  of  the  tools  by  which  savings  were  made  in  press 
operations.  A  packing  block  used  for  holding  a  lever 
stationary  when  shipping  a  certain  machine  is  shown 
in  Fig.  1.  This  block  has  been  made  for  years  from  a 
built  up  piece  of  wood — 3/16  in.  thick  and  cut  out  to  a 
template  on  a  band  saw.     The  new  block  shown  in  Fig. 

rK"! 
U-   2^ 

ffafcnod,  hardwooot 
FIG. I  FIG.2 

FIG.    1— BLOCK    FORMERLY    MADE   OF   WOOD. 
BLOCK  AS  NOW  MADE  OF  FIBER 

l<-|f>l<-f->l Maferial,  j{^"xlf Fiber 

FIG. 

FIG  J 

FK!.  3- -TOOLS  FOR  M.UCING  THE  FIBER  BLOCK.     FIG.  4— THE  STRIP  FROM 

WHICH  THE  FIBER  BLOCKS  WERE  MADE 

2  is  made  of  heavy  paper,  or  a  cheap  grade  of  fiber 
and  cut  out  on  a  press. 

The  tools  used  for  making  the. fiber  block  are  shown 
in  Fig.  3.  The  die  block  A  is  hardened  tool  steel  and  is 

tapered  15  deg.  on  the  back  edge,  7 
deg.  on  the  front  edge,  and  fits  into  a 
standard  cast-iron  die  shoe  as  shown. 
A  wedge  B  is  used  to  hold  the  die  in 
the  shoe.  The  wedge  is  made  of  oil 
hardening  tool  steel  and  has  W  deg. 
taper  on  its  length  and  7  deg.  taper 
on  each  side,  corresponding  to  the 
taper  on  the  front  of  the  die  shoe. 
The  stripper  C  is  made  of  cold 

rolled  steel  and  fastened  to  the  die 
block  with  hex  head  cap  screws  and 
dowel  pins,  the  rear  cap  screw  and 
two  dowels  also  holding  the  back  gage 
Z?,  which  extends  2  in.  beyond  the 
edge  of  the  die  block.  The  blanking 
punch  E  is  made  with  a  shoulder  and 
is  fastened  to  the  cast-iron  punch 
holder  G.  The  elongated  punch  H  is 
made  with  a  heel  to  keep  it  from 
crowding  out  when  piercing  the  stock. 
This  punch  is  set  in  the  machine-steel 
punch  pad  /. 

In  feeding,  the  stock  is  held  against 
back  gage.  The  first  position  of  stock 
is  about  iV  in.  over  the  cutting  edge 
of  the  die.  The  first  stroke  of  the 
press  blanks  one  piece  and  pierces  an 
elongated  slot.  The  stock  is  then  fed 
to  stop  gage  K,  which  is  fastened  to 



144 AMERICAN     MACHINIST 
Yol.  58,  No.  4 

^iij^ 

--^r'- 

t"^ 

■oi't 

k--/r- 
A 

©    / 
© "IN- 

  i 
B 

PIG.    5— (A)    CAST-IRON   BRACKET.       (B)    STEEL    BRACKET 

the  bracket  in  the  tools  shown  in  Fig.  7.  The  punch 
and  die  blocks  are  made  of  tool  steel,  hardened  and 
fastened  to  a  cast-iron  punch  holder  and  die  shoe.  In 
operation  the  blank  is  placed  in  the  nests  shown  in 
the  plan  view.  The  press  is  equipped  with  air  which 
blows  the  blank  from  the  die  on  the  up  stroke,  eliminates 
the  necessity  of  taking  the  formed  part  from  the  die 
and  increases  production  considerably. 

The  latch   shown   in   Fig.'  8  was   formerly  produced 
in   five   operations.      As    four   of   these    were    forming 

the  die  block  with  a  flat  head  screw  and  two  dowel  pins. 
Each  stroke  of  the  press  then  produces  two  blanks,  one 
passing  through  the  die,  while  the  other  is  cut  off.  A 
section  of  strip  is  shown  in  Fig.  4.  The  press  is  tipped 
at  an  angle  of  45  deg.  and  the  production  is  224  blanks 
per  minute. 

A  corner  bracket  which  had  formerly  been  made  of 
cast  iron  is  shown  in  Fig.  5  at  A.  This  bracket  was 
redesigned  and  made  of  sheet  metal  and  is  shown  at 
B;  the  tools  for  the  first  operation  are  shown  in  Fig.  6. 
The  die  blocks  A  and  B  are  milled  to  shape,  as  shown 
in  plan  view,  and  set  in  a  cast-iron  die  shoe.  On  block 
A  is  mounted  the  stop  gage  G,  which  is  made  of  cold 

FIG,  6 — FIRST  OPERATIOX  TOOLS  FOR  .AL\KING 
THE  STEEL  BRACKET 

rolled  steel  cyanided  and  fastened  by  flat  head  screws 
and  dowel  pins. 

Block  B  contains  four  round  and  one  formed  piercing 
hole.  The  stripper  D  is  made  of  cold  rolled  steel  and  is 
fastened  to  the  die  block  with  fillister  head  screws  and 
dowel  pins,  and  which  also  hold  the  die  block  to  the 
die  shoe.  The  blanking  punch  E  is  fastened  to  the  punch 
holders  with  fillister  screws  and  one  dowel  pin.  All  the 
small  punches  are  set  in  the  machine-steel  pad  G,  which 
is  also  fastened  to  the  punch  holder.  In  feeding,  the 
first  position  of  the  stock  is  about  1/16  to  J  in.  beyond 
the  cutting  edge  of  the  die  block.  The  first  stroke  of 
the  press  trims  the  rough  edge  and  pierces  five  holes. 

The  stock  is  then  fed  to  stop  gage  C  and  each  stroke 
of  the  press  then  cuts  two  blanks,  one  passing  through 
the  opening  and  the  other  being  blown  out  by  air.  The 
press  is  tipped  at  an  angle  of  45  deg.  and  produces 
224  blanks  per  minute.    The  second  operation  is  to  form 
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FIG. 
-SECOND  OPERATION  TOOLS  FOR  MAKIXG 

THE  STEEL  BRACKET 

operations,  it  was  necessary  to  handle  each  piece  separ- 
ately, which  meant  a  large  labor  cost  and  considerable 

scrap.  The  tools  were  redesigned  to  complete  the  latch 
in  two  operations.  In  doing  this  the  labor  cost  was 

I'educed  70  per  cent  and  a  more  accurate  latch  was 
obtained.  The  first  operation  was  to  form  the  ball  cup, 
pierce  and  blank  in  the  tools  shown  in  Fig.  9.  The 
tools  were  of  the  pillar  type  and  gave  correct  align- 

ment as  well  as  reduced  the  set-up  time  to  a  minimum. 
The  die  shoe  A  and  punch  holder  B  are  of  cast  iron, 

held  in  alignment  with  liner  pins  C.  These  pins  are 
hardened  and  ground,  being  a  press  fit  in  the  die  shoe, 
and  a  close  sliding  fit  in  the  hardened  bushings  D. 

The  bushings  are  a  press  fit  in  the  punch  holdei-.  The 
die  block  E  is  made  of  tool  steel,  hardened  and  fastened 

t   ̂o.zoo"  - 
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FIG.  S— A  LATCH  FORJIERLT  HADE  IX  FIVE  OPER.\TIOX; 

AND  NOW  .MADE  IN  T'WO 
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in  the  die  shoe  with  fillister  head  screws  from  under- 
neath. These  screws  help  to  hold  the  die  block  in  place 

when  grinding,  as  it  is  taken  out  of  the  shoe  only  when 
absolutely  necessary.  As  it  was  necessary  that  the 
pierced  hole  in  the  latch  be  held  to  a  given  size  and,  as 
the  size  of  the  holes  in  blanking  and  piercing  dies  of 
the  progressive  type  increase  with  grinding,  the  pierc- 

ing hole  was  bushed,  which  made  it  possible  to  restore 
the  size  by  putting  in  a  new  bushing. 

The  stripper  G  is  machine  steel,  cut  out  to  receive 
punches,  automatic  finger  J  and  the  three  stop  fingers  K. 

and  all  the  punches  are  set  in  the  machine-steel  punch- 
pad  S,  which  is  fastened  to  the  punch  holder  by  fillister 
head  screws  and  dowel  pins.  In  operation  the  stock 
is  held  against  the  back  gage  H  and  fed  into  stop  T, 
which  is  held  in  by  the  operator,  a  small  coil  spring 
holding  it  out  when  not  being  used.  The  first  stroke 
of  the  press  forms  the  small  ball  cup.  The  stock  is 
then  fed  to  stop  V,  when  the  center  hole  is  pierced.  In 
moving  the  stock  to  IV  a  part  of  a  blank  is  produced. 
After  the  third  stroke,  the  stock  is  fed  to  finger  J,  and 

the  operator  is  then  able  to  let  the  press  run  continu- 

KJO.   »— FIKST  OPERATION  TOOLS   FOR  MAKING  THE  L^TCH 

The  forming  punch  L  and  piercing  punch  M  are  made 
of  standard  size  drill  rod  and  supported  by  sleeves  N 

and  O.  By  using  punches  of  this  type  very  little  bend- 
ing or  breaking  is  experienced.  Another  feature  is  the 

replacement.  A  new  punch  can  be  put  in  without  dis- 
turbing the  sleeve,  which  assures  proper  alingment  at 

all  times.  When  the  sleeves  protrude  too  far,  due  to 

grinding  away  of  the  blanking  punch,  they  can  be 

made  shorter  by  grinding  without  taking  them  from 
the  pad. 

The  blanking  punch  P  is  made  with  a  square  shoulder, 

ously  until  the  entire  strip  is  blanked.  The  strip  is 
reversed  and  run  through  the  die  the  second  time,  in- 

terlacing the  blanks.  A  section  of  the  blanked  strip  is 
shown  at  X. 

The  second,  or  forming  operation,  is  done  in  the 
tools  shown  in  Fig.  10,  which  shows  them  in  a  closed 
position,  also  a  plan  view  of  the  die.  The  die  block  A 
is  made  of  tool  steel,  hardened  and  cut  out  for  the 
domino  or  presser  block  B,  which  is  formed  to  put  the 
step  form  on  the  latch  as  shown  in  Fig.  8.  The  domino, 
or  presser  block,  is  hardened  and  is  a  slip  fit  in  the  die 
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block  and  contains  the  pilot  C.  The  domino  is  brought 
to  its  normal  position  by  three  pins  D,  which  are  a 
sliding  fit  in  the  die  shoe.  These  pins  when  flush  with 
the  bottom  edge  of  the  die  shoe,  bring  the  lowest  step 
of  the  domino  flush  with  top  edge  of  the  die.  The 
four  pressure  springs,  which  act  on  the  pressure  pad 

In  operating  the  tools  the  blank  is  placed  on  pilot  C, 
Fig.  10,  and  in  the  nest  L  fastened  to  the  die  block  as 
shown  in  the  plan  view  in  the  same  figure. 

The  first  action  of  the  punch  is  to  form  the  step  in 
the  blank.  The  pressure  of  the  upper  springs  must 
be  great  enough  to  make  this  form.     As  the  punch 
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FIGS.  10,  11  AND  12 — .SECOND  OPERATION  TOOL,S  FOR  MAKING  THE  LATCH 

are  held  in  place  by  the  rods  G.    The  construction  can 
readily  be  understood  from  the  illustration. 

The  forming  punch  H  is  made  of  tool  steel  and 
fastened  to  the  cast-iron  punch  holder  J  by  shoulder 
screws.  The  punch  has  a  travel  of  about  3/16  in.  and 
is  held  in  place  by  a  fillister  head  screw.  This  punch 
is  a  slip  fit  in  and  is  a  trifle  longer  than  punch  H. 
Fig.  12  shows  the  tools  in  the  open  position. 

descends,  the  upper  springs  recede,  allowing  punch  K, 
Fig.  12,  to  form  the  lip  containing  the  ball  cup  over 
the  domino  B.  At  this  position  punch  H  is  solid 
against  the  punch  holder  and  as  the  punch  enters  the 
die  the  blank  is  brought  to  the  desired  shape.  After 

forming,  the  part  is  brought  from  the  die  by  the  pres- 
sure of  the  lower  springs.  This  die  has  proved  very 

satisfactory  and  produces  accurately  formed  parts. 

-♦- 

Cutting  Oils  vs.  Soap  Water— Discussion 
By  G.  E.  Hodges 

I  believe  the  editorial  under  the  above  title  an  page 
705,  Vol.  57  of  the  American  Machinist,  showed  the 
way  toward  technical  light  on  the  subject  of  lubricants 

for  cutting  tools.  There  is,  to  the  writer's  mind,  no 
single  all-round  lubricant  for  these  tools. 

However,  I  am  a  strong  believer  in  the  water  com- 
pounds or  emulsions,  referred  to  by  Mr.  Egg  in  the  same 

issue,  where  they  can  be  used.  The  reason  for  this 
preference  is  that  the  compounds  are  as  a  rule  cleaner 

to  use,  from  the  average  operator's  standpoint. 
When  shops  have  plenty  to  do,  the  labor  is  sub- 

divided to  mere  operations,  which  even  the  greenest 
of  men  can  be  quickly  taught.  Show  them  a  job  where 
a  heavy  greasy  oil  is  used  and  they  are  dissatisfied 
from  the  start.  This  is  the  cause  of  ninety  per  cent 
of  the  troubles  of  labor  turnover  in  automatic  screw- 
machine  departments.  A  heavy  oil  is  necessary  here, 
because  the  cost  of  breaking  a  set-up  is  high  when  the 
tools  have  to  be  sharpened.     The  set-up  must  be  main- 

tained and  the  practice  everywhere  is  to  use  heav>'  oil 
to  do  it. 

On  operations,  like  broaching,  where  the  cost  of 
changing  tools  for  sharpening  is  low,  I  am  for  the 
compound.  When  the  operator  sees  that  the  compound 
provided  is  not  so  bad  to  use  from  the  viewpoint  of 
cleanliness,  he  is  more  apt  to  be  contented  vnth  his  lot. 

Should  any  research  body  or  institute  attempt  the 
study  outlined  in  your  editorial,  the  question  of  desir- 

ability to  the  operator  should  be  a  factor  in  determining 
the  actual  costs  in  its  summary. 

Tools  used  in  such  a  study  should  be  carefully  ground 
to  the  standard  practice  for  their  usage,  as  proper 
grinding  of  the  tool  is  just  as  vital  as  is  the  lubricant 
in  arriving  at  comparative  costs. 

The  larger  refiners  of  lubricants  for  cutting  tools 
are  constantly  testing  and  compounding  for  various 
qualities  in  their  products.  Some  of  these  products  are 
really  good  and  there  is  little  chance  for  choice  between 
them.  If  Mr.  Egg  will  keep  away  from  the  heavier 
dark  oils  except  where  they  are  absolutely  necessary 
and  use  the  water  cdmpounds  as  far  as  possible  he  need 
have  little  fear  of  excessive  production  costs. 
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Where  the  German  Exporter  of  Electrical 

Machinery  Is  Meeting  His  Match 
By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

Conditions  favoring  the  Belgian  electrical  manu- 
facturer— Expansion  of  one  company  after  the 

war — Its  chances  in  domestic  and  foreign  markets 

wear,  in  the  activity  of  the  stores,  in  the  efficiency  of 
the  police,  and  in  the  hum  of  the  factories,  all  of  which 
tell  a  truer  story  than  many  a  row  of  figures. 

Belgium,  as  regards  its  place  in  the  present  scale 
of  continental  European  nations,  is  in  a  favored  posi- 

tion. Its  priority  on  reparations  has  aided  immeasur- 
ably in  its  economic  recovery.  Even  the  German 

occupation  itself  was  not  an  unmixed  evil.  Many 
Belgian    fortunes   were    made    during    the   war,    some 

IT  IS  INDEED  an  ill  wind  that  blows  no  one  any 
good.  Even  the  great  war,  the  most  destructive 
hurricane  that  has  ever  blown  across  the  world, 

managed  to  deposit  a  few  seeds  of  hope  here  and  there, 
and  a  few  of  these  seeds  happened  to  fall  in  the  back- 

yard of  the  electrical  machine  manufacturer  of  Belgium. 
From  these  seeds  has  sprouted  the  determination  to 
capture  finally  and  for  all  time  at  least  a  major  part 
of  the  electrical  machinery  market  in  Belgium,  which, 

as  it  existed  in  1914,  was  al- 
most a  German  monopoly. 

Ways  and  means  to  accom- 
plish this  end  were  freely 

discussed  during  a  recent 
visit  of  the  writers  to  the 
big  factory  of  the  Ateliers  de 
Constructions  Electriques  de 
Charleroi,  located  a  few  miles 
south  of  Brussels.  Those  in 

charge  of  the  company  de- 
clared that  Belgium  could  and 

would  make  a  serious  effort 
to  free  itself  from  dependence 
in  this  field  on  foreign  na- 

tions who,  before  the  war, 
supplied  more  than  sixty  per 
cent  of  all  the  electrical  ma- 

chines used  in  the  country. 
As  part  of  its  plan  the  factory 
at  Charleroi  has  been  extended 
to  a  size  nearly  twice  as  great 
as   that    of   eight   years    ago. 

In  spite  of  momentary  industrial  depression  it  is  work-     legally,  some  otherwise,  in  trading  with  the  enemy  who. 

ing  within    seventy  per   cent    of   normal,   making  hay     far   from  his    base   of   supplies,    spent   large   sums   of 

FIG.  1— CABLE  SHOP  OF  THE  ATELIERS  DE  CONSTRUCTIONS  ELECTRIQUES 
DE  CHARLEROI  BEFORE  THE  WAR 

while  the  sun  of  German  impotency  continues  to  shine 

Meanwhile,  nations  like  the  United  States  and  Sweden 

are  looming  up  as  rivals  in  the  place  of  Germany. 

In  order  to  appreciate  what  factories  like  that  at 

Charleroi  are  trying  to  do,  it  is  necessary  to  realize 

something  of  the  peculiar  conditions  surrounding  that 

money  when  confiscation  was  unsuccessful  or  unfeas- 
ible. Over  and  above  all  this,  however,  was  the  deter- 

mination of  the  Belgian  people  to  begin  work  at  once 
after  the  armistice  instead  of  waiting  for  the  payment 
of  reparations  which  might  never  be  paid. 

The  company  at  Charleroi  naturally  shares  in  these 

effort  today      It  is*  especially  important  to  understand  advantages.     In  addition  it  has  others  of  its  own  which 
the    spirit    that    lies    behind    it.      In    the    first    place,  render  it  unique.     It  was  particularly  fortuna

te  during 

Belgium  is  comparatively  prosperous.     The  significant  the  war,  suffering  comparatively  little  at  th
e  hand  of 

word  is  "comparatively,"  for,  of  course,  Belgium  has  the   invader.     The   factory    itself,   of  course,   fell   into
 

sacrcely  as  yet  begun  to  recover  from  the  wounds  of  the  enemy  hands  early  in  the  conflict,  bu
t,  for  some  reason 

war.  No  one  crossing  the  border  from  France  into 

Belgium,  however,  can  fail  to  notice  the  marked  differ- 

ence in  the  apparent  prosperity  of  the  two  countries. 

Much  of  this  prosperity  is  only  in  seeming.     Yet  it  is 

known  only  to  the  German  general  staff,  the  direction 
of  the  company  was  left  to  the  owners  until  as  late  as 
the  spring  of  1917.  Exception  was  made  in  the  case  of 
a  few  shops   which   were   used   as  repair   stations  for 

apparent  in  the  faces  of  the  people,  in  the  clothes  they     the  German  army.     For  near
ly  three  years,  therefore. 
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FIG, 2— CABLE  SHOP  TURNED  INTO  A  REPAIR  SHOP    IMMEDIATELY  AFTER 
GERMAN  OCCUPATION 

the  company  continued  to  manufacture  tramcar  motors, 

central  lighting  equipment  and  other  non-contraband 
machines  for  the  civil  population.  The  Germans  took 
formal  possession  in  March,  1917. 

In  Figs.  1,  2,  3  and  4  are  shown  views  of  the  cable 
shop  of  the  company  before  and  during  the  war,  after 
the  retreat  and  in  its  present  state.  Figs.  5  and  6 
show  the  tube  shop  as  it  was  previous  to  the  war  and 
also  after  the  Germans  had  transformed  it  into  a  mil- 

itary office. 
The  factory  was  nearly  as  fortunate  in  the  retreat 

as  in  the  occupation.  When  the  directors  returned  to 
the  plant  after  the  armistice,  they  found  the  factory 
almost  completely  stripped  of  its  working  machinery. 
Every  machine  in  the  cable  plant,  approximately  300, 
had  been  transported  into  Germany  together  with  250 
machines  from  the  machine  shop.  This  condition, 
however,  the  company  suffered  in  common  with  nearly 
all  other  factories  in  the  invaded  areas  in  accordance 
with  the  general  plan  of  the  German  leaders,  who 
Tioped  thereby  to  gain  more  advantageous  terms  at  the 

peace  conference.  Charleroi'a  good  fortune  lay  in  the 
fact  that  it  received  back  as  much  as  80  per  cent  of  the 
stolen  machines  as  the  result  of  a  special  commission 
dispatched  into  Germany  for  that  purpose.  Of  these 
machines,  90  per  cent  proved  capable  of  salvaging, 
though  not  without  considerable  repairs.     Half  of  the 

FIG.  3 — HOW  THE  GERMANS  LEFT  THE  CABLE  SHOP  AFTER  THEIR  RETREAT 

cost  of  this  restoration,  which 
totaled  15,000,000  fr.  was 

borne  by  the  Belgian  Govern- 
ment, so  that  the  company  was 

able  to  resume  operations 
within  the  year.  Within  two 

years  it  was  working  at  pre- 
war capacity.  Rapid  recon- 

struction at  that  time  was 

particularly  important  because 
of  the  brief  but  extensive 

post-war  boom  in  machines  of 
all  kinds,  which  lasted  to  the 
end  of  1920  owing  largely  to 
the  long  dormant  period  in 
improvement  projects  among 

both  municipalities  and  in- 
dustrials which  had  pi-eceded 

it.  The  effect  of  this  period 

was  particularly  felt  at  Char- 
leroi  in  the  enormously  in- 

creased demand,  proportionately,  for  electrical  machines 
on  the  part  of  public  utility  corporations  in  Belgium 
at  that  time. 

Charleroi  is  and  has  been  for  the  past  four  years, 

so  far  at  least  as  Belgium  is  concerned,  in  an  excep- 
tionally good  position  to  step  into  the  shoes  of  such 

German  companies  as  the  Allgemeina  Electricitaets 

Gesellschaft,  of  which  the  late  and  ill-fated  Walter 
Rathenau  was  the  head,  and  which  for  many  years  sup- 

plied the  bulk  of  Belgium's  electrical  machinery. 
The  condition  of  Germany  is  well  known,  yet  there 

are  one  or  two  factors,  pointed  out  by  those  at  Char- 
leroi, which  maHe  it  peculiarly  bad;  that  is,  favorable 

for  Belgium.  One  of  these  is  the  26  per  cent  export  tax 
levied  by  the  Allied  governments  on  Germany  to  insure 
the  payment  of  reparations.  Another,  and  perhaps 

more  important  factor  for  the  electrical  machine  manu- 
facturer, is  the  inability  of  the  German  factory  owner 

to  compete  with  other  nationals  in  buying  copper  on  an 

open  market.  In  the  manufacture  of  electrical  machin- 
ery in  Europe  it  is  estimated  that  fi-om  40  to  50  per 

cent  of  the  cost  may  be  charged  to  labor.  Here  Ger- 
many's advantage  is  immensely  superior  to  that  of 

almost  every  other  nation.  In  buying  raw  materials, 

however,  she  cannot  possibly  compete  with  other  coun- 
tries because  of  her  depreciated  currency. 

In  this  connection  it  is  only  fair  to  call  attention  to 
figures  recently  made  public 
by  the  New  York  Chamber 
of  Commerce,  which  stated  in 
statistics  of  Oct.  17  that  Ger- 

many had  received  no  less 
than  108,555,000  lb.  of  cop- 

per from  the  United  States 
during  the  first  six  months 
of  1922,  for  which  it  was  esti- 

mated, Germany  must  have 

paid  approximately  100.000,- 
000,000  marks.  According  to 
the  Chicago  Tribune  dispatch, 

the  cost  of  this  copper  is  be- 
lieved to  have  been  paid  for 

by  huge  credits  built  up 
through  selling  paper  marks 
to  American  speculators  in 

exchange.  "The  total  copper 
imported  from  the  United 

States  by  Germany  this  year." 
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says  the  Paris  edition  of  the 

Tribune,  "is  larger  than  for 
any   six   month   period    since 
1912,    when    the    Reich    was 

filling  its  war  chest."     (Many 
of  these  observations  made  at 
Charleroi    regarding    German 
competition,  especially  in  the 
purchase  of  raw  materials — • 
though  apparently  repudiated 
by  the  New  York  Chamber  of 
Commerce       statistics — ^have 
been  substantiated  by  German 
manufacturers  with  whom  the 
writers     have     spoken     since 
their  arrival  in  Bremen.) 
How  much  of  this   copper 

is  finding  its  way  into  elec- 
trical machinery  it  is  impos- 

sible to  say.  At  the  same  time, 
it  is  evident  that  the  price  paid 
for  the  copper  must  be  included  in  the  final  price  of  the 
machine.  We  can  accept  the  Word  of  the  Belgian  manu- 

facturer that  little  of  such  machinery  has  found  its  way 
of  late  into  Belgium. 
As  for  the  export  tax,  it  is  not  generally  regarded 

as  having  been  effectively  administered.  Charleroi  still 
feels  the  competition  of  such  German  firms  as  the  Nord- 
Deutsche  Electromotoren  Werke  of  Hamburg  and  the 
Saxenswerke  of  Dresden  who  manufacture  small  motors 

and  export  them  in  large  numbers.  The  bigger  ma- 
chines of  the  A. E.G.,  however,  have  been  fairly  well  cut 

off.  Such  conditions,  of  course,  are  merely  temporary, 
and  it  was  generally  admitted  in  Charleroi  that  the 
present  is  no  time  to  judge  of  the  potential  rivalry  of 
Germany.  It  should  also  be  realized  that  these  con- 

ditions apply  chiefly  to  Belgium,  and  only  to  the  elec- 
trical machine  industry  because  of  its  use  of  copper  on 

a  large  scale.  Other  countries,  such  as  Holland,  are 
seriously  concerned  with  German  competition  at  the 
present  time.  In  the  manufacture  of  other  kinds  of 

machines,  Germany's  low  labor  cost  makes  her  a  danger- 
ous rival  everywhere. 

However,  both  Joseph  Van  Vliet,  sales  manager  and 
chief  engineer  at  Charleroi,  and  M.  Klieviets,  manager 
of  the  Antwerp  office,  are  authorities  for  the  estimate 
that  Germany,  who  alone  supplied  50  per  cent  of 

Belgium's  electrical  machin- 
ery befoi'e  the  war,  now  sup- 

plies probably  less  than  10 
per  cent.  This  10  per  cent, 
moreover,  is  chiefly  in  acces- 

sories or  small  motors  of  less 

than  50*  horsepower. 
The  most  critical  period  for 

the  Belgian  manufacturers, 
therefore,  will  be  the  next 
two  or  three  years.  One  of 
three  things  will  inevitably 
happen :  Germany  will  have 
regained  her  dominance  in  the 
electrical  machine  market  of 
Belgium;  this  market  will 
have  been  transferred  to  some 
other  country,  such  as  France, 
England  or  the  United  States ; 
or,  as  seems  most  likely,  the 
Belgian  manufacturer  will 

FIG.   4— CABLE  SHOP  AS  RECOXSTKUCTED 

have  seized  his  opportunity  to  compete  successfully 
at  home  with  foreign  interests.  This  is  the  point 
at  which  Charleroi  begins  to  play  its  part.  Recogniz- 

ing the  difficulties  that  hedge  the  way,  Charleroi  has 
sought  to  protect  itself  in  two  ways.  The  first  is  by 
extending  its  factories  and  the  second  by  sounding  out 
the  possibilities  of  an  increased  export  trade. 

Charleroi,  it  should  be  remarked,  has  a  tradition  to 

maintain.  Belgium's  advent  as  a  manufacturer  of  elec- 
trical machines  on  a  large  scale  has  been  comparatively 

recent.  It  is  said  that  the  late  King  Leopold  II  was 

the  first  to  chafe  under  his  country's  dependence  on 
German  manufacturers.  At  that  time  the  factory  of 
Charleroi,  then  only  a  fraction  of  its  present  size,  was 
operating  under  the  name  of  the  Societe  Electricite  et 
Hydraulique.  It  was,  however,  fast  going  to  the  wall, 
and  the  king,  so  the  story  runs,  realizing  that  the  fail- 

ure of  this  company  would  throw  the  country  wholly 
at  the  mercy  of  Germany,  hastily  summoned  a  confer- 

ence of  bankers  and  instructed  them  to  find  measures 

to  save  the  situation.  ■  The  present  organization  of  the 
company  of  Charleroi  dates  from  that  time. 

In  extending  its  works  at  the  end  of  the  war,  there- 
fore, Charleroi  was  only  following  out  the  implicit 

wishes  of  the  late  king.  Encouraged  by  the  industrial 
boom,  then  at  its  height,  the  company  extended  its  cable 

FIG.  5— TUBE  SHOP  OF  THE  COMPAXY  BEFORE  THE  WAH 
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PIG.   C — HOW  THE   TUBE  SHOP  WAS  TRANSFORMED  INTO 
GERMAN  MILITARY  OFFICES 

plant  by  one-third  and  its  largest  machine  shop  by 
more  than  one-half.  In  addition  it  constructed  an 

entirely  new  factory  in  the  neighborhood  of  Brussels' 
exclusively  for  the  manufac- 

ture of  small  motors  and  elec- 
tric signaling  apparatus.  Thus 

at  the  present  time  the  com- 
pany occupies  a  total  of  58 

hectares  between  Brussels  and 

Charleroi,  45  hectares  in  Char- 
leroi  itself,  divided  between 

the  "anciens  ateliers"  at  Mar- 
cinelle  which  manufactures 
motors  up  to  100  hp.,  and  the 
new  machine  plant  and  cable 

shop  at  La  Villette,  and  the  re- 
maining 13  hectares  at  Ruys- 

broeck,  along  the  railroad  line 
from  Brussels  to  Mons. 

This  extension  cannot  be 
illustrated  better  than  by 
comparing  the  increase  in  its 
personnel.  When  the  present 
organization  was  affected  in 
1904  slightly  more  than  500 
workers  were  employed  in  the 
entire  factory.  By  1910  the 
number  had  risen  to  1,300,  and, 
at  the  beginning  of  the  war, 
had  very   nearly   reached   the 
2,500  mark.  During  the  war,  of  course,  it  dropped  down 
below  even  its  original  size.  The  truly  significant  fig- 

ures, however,  appear  during  the  years  following  the 

war.  By  1919  the  personnel  had  nearly  reached  the 
number  employed  in  1914.  The  year  following  it 
jumped  to  3,600  workers.  Today  it  has  nearly  4,500 
employees,  an  increase  of  80  per  cent  over  its  pre-war 
capacity.  The  determination  of  the  company  to  achieve 
its  aim,  as  well  as  the  opportunity  which  will  make  that 
aim  possible  if  anything  can,  is  written  in  these  figures. 

Whether  progress  can  be  maintained  in  anything 
line  that  proportion  is  a  question  which  Charleroi  is 
probably  not  ready  to  answer.  Here  other  factors 
enter  in,  and  Charleroi  is  put  in  the  position  of  having 
allayed  one  source  of  competition  only  to  be  confronted 
with  another.  Other  countries  including  our  own  have 
not  been  slow  in  seeing  the  opportunity  derived  from 

Germany's  temporary  defection.  Despite  the  adverse 
rate  of  exchange,  according  to  those  at  Charleroi,  the 
General  Electric  Co.  of  the  United  States,  and  the  A.  S. 
E.  A.  of  Sweden  are  powerful  competitors  of  the  Bel- 

FIG.  8— AN  ASSEMBLING  .SHOP  VIEW 

FIG.   7 — EXHIBITION   GROUP  OF  MOTORS   AT  THE    .\TELIERS    DE   CONSTRUCTIONS 
ELECTRIQUES  DE  CHARLEROI 

gian  firms  today,  even  in  Belgium  itself. 
For  this  reason  Charleroi  is  again  going  beyond  its 

former  sphere  to  seek  other  markets  beyond  the  seas. 
It  is  estimated  that  25  per  cent  is  a  fair  margin 
of  safety.  That  is  to  say,  if  the  Ateliers  de 

Constructions  Electriques  de  Charleroi  can  ex- 
port continuously  an  average  of  25  per  cent  of 

its  products  to  Belgian  colonies  or  foreign 
countries,  it  need  not  fear  the  immediate  effects 
of  foreign  or  domestic  competition  at  home. 
Such  a  margin  of  safety  is  still  a  long  way 
from  being  realized,  for  Charleroi  exports 

today  no  more  than  10  per  cent  of  its  manu- 
factured machines,  and  these  go  mostly  to 

Holland,  South  America  and  England.  Char- 
leroi recently  filled  some  orders  for  mine  ma- 

chinery to  China  and  Asia  Minor,  however,  and 

is  exceedingly  optimistic  over  the  future  devel- 
opment of  a  greater  South  American  market. 

In  the  Congo,  too,  with  its  large  copper  mines, 

comparatively  few  of  which  have  been  electri- 
fied up  to  date,  there  is  a  wide  field  for  future 

expansion,  especially  for  the  Belgian  factories. 
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In  the  matter  of  England,  Belgium  finds  itself  in 
much  the  same  relation  as  that  of  Germany  to  Belgium. 
While  Belgium  can  undoubtedly  obtain  labor  as  much 
as  20  per  cent  cheaper  than  England,  by  the  same 
token,  the  state  of  its  exchange,  it  is  at  a  disadvantage 
in  buying  copper  on  an  open  market.  Nevertheless, 
electrical  machines  of  Belgian  manufacture  are  sold  in England. 

With  an  eye  to  its  export  trade,  Charleroi  is  concen- 
trating on  the  development  of  centrifugal  pumps,  es- 
pecially of  the  multiple  stage  type,  for  use  in  mines. 

The  pumps  which  the  company  recently  sent  to  China 
anil  Asia  Minor  are  of  this  type  and  are  the  latest  in 
the  field.  The  particular  advantages  are  given  as:  au- 

tomatic hydraulic  balancing  of  the  axial  thrust;  dis- 

nantling  of  internal  parts  from  the  delivery  end;'  ease in  dismantling  and  repair;  and  high  suction  lift  of 
large  quantities  at  high  speeds  without  cavitation.  The 
capacity  of  these  pumps  ranges  from  1,100  gal.  per 
minute  at  1,460  r.p.m.  to  1,000  gal.  per  minute  at  2,950 
r.p.m.  The  balancing  of  the  axial  thrust  is  effected 
automatically  by  hydraulic  pressure  in  accordance  with 
the  company's  British  patent.  Another  important  ad- 

vantage is  said  to  be  the  ease  with  which  the  pumps  can 
be  dismantled.  For  mine  sinking  and  other  similar 
work,  Charleroi  has  designed  a  special  type  of  vertical 
pump  which  differs  from  the  others,  however,  only  in  the 
arrangement  of  the  shaft  and  the  lubrication  system. 

In  the  domestic  market,  of  course,  dynamos  and  mo- 
tors for  lighting  and  power  are  the  most  important. 

Many  municipalities  and  companies  in  Belgium  have 
only  begun  to  electrify  to  any  great  extent,  public  utility 
corporations  now  taking  fully  25  per  cent  of  the  fac- 

tory's output,  a  great  increase  over  the  pre-war  con- 
sumption. The  demand  has  therefore  suffered  only 

slightly  during  the  present  depression.  These  machines 
are  classified  as:  (1)  Below  50  hp.;  (2)  up  to  100  hp.; 
(3)  all  above  100  hp.  Few  recent  improvements  have 
been  made  here  except  in  the  second  class.  New  models 
of  these  motors  are  enclosed  and  ventilation  is  provided 
by  means  of  a  fan  keyed  to  the  shaft  which  ensures  the 
necessary  air  circulation.  The  motors  can  be  made  of 
the  protected  type  by  removing  the  end  shield  covers. 
In  Fig.  7  is  given  an  exhibition  group  of  motors  made 
by  the  company.    Fig.  8  is  a  view  of  an  erection  bay. 

There  is  also,  incidentally,  a  constant  demand  for 
traction  equipment.  In  addition  to  the  old  standard 
models,  Charleroi  also  manufactures  a  series  of  forced 
ventilation  motors  which  allow  a  maximum  of  power 
with  a  minimum  of  space  and  weight.  In  supplying 
equipment  for  tramcars  the  company  collaborates  with 
the  Ohio  Brass  Co. 

One  of  the  reasons  why  Charleroi  is  able  not  only  to 
maintain  its  pre-war  standard,  but  even  to  extend  both 
its  market  and  its  plant  so  appreciably  is  because  the 
electric  machine  industry  in  general  has  suffered  less 
from  post-war  uncertainty  and  depression  than  other 
machine  manufacturers.  When  large  electrification 
projects,  lying  dormant  for  the  present,  are  revived 
with  the  general  revival  of  trade,  the  producers  of  elec^ 
trie  machines  may  experience  a  greater  boom. 

At  least  that  is  the  expectation  of  Charleroi,  where 
optimism  is  reflected  in  the  fact  that  wages,  which  have 
suffered  only  a  slight  decline  since  1920,  are  shortly  to 
be  advanced  again.  Confidence  is  expressed  that  Bel- 

gian manufacturers  can  keep  German  imports  down 
somewhere  near  their  present  level  and  that  they  will 
be  able  to  meet  other  foreign  competition  on  its  own 

ground.    Their  motto  is  "Belgium  for  the  Belgians." 

Historical  Accuracy 
By  Harry  Cornell 

In  closing  his  article  "Repair  Work  in  a  Tennes.see 
Railroad  Shop"  appearing  on  page  829,  Vol.  57,  of  the American  Machinist,  S.  Ashton  Hand  says:  "It  may 
be  mentioned  in  passing  that  the  Southern  valve  gear was  originated  in  this  shop." 
^  Mr.  Hand  would  have  been  correct  had  he  stated: 
"The  Charles  Brown  valve  gear  was  rehashed  in  this 
shop."  As  much  ink  and  paper  have  been  devoted  to telling  readers  just  who  invented  the  so-called  Stephen- 

son link  motion,  I  am  of  the  opinion  that  a  high-grade publication  like  the  American  Machinist  should  have 
long  ago  informed  its  readers  that  the  so-called  South- 

ern valve  gear  is,  at  base,  the  Charles  Brown  valve 

gear. On  page  271  of  the  October  1,  1880,  issue  of  Engi- 
neering (London)  Charles  Brown,  then  managing 

director  of  the  Swiss  Locomotive  and  Machine  Works, 
Winterthur,  Switzerland,  disclosed  and  described  an 
outside  valve  gear  for  locomotives  having  an  eccentric 
rod  driven  by  a  return  crank  and  constrained  at  an 
intermediate  point  by  a  radius  hanger  sustained  by  a 
curved  guide  and  with  the  free  end  of  the  eccentric  rod 
in  operative  relation  with  a  bell-crank. 

On  pages  599  and  600  of  the  June  18,  1910,  issue  of 
Railway  Review,  in  my  article  "Locomotive  Valve 
Gears,"  I  directed  attention  of  the  reader  to  the  Charles Brown  article  in  Engineering. 

Section  4,886  of  the  Revised  Statutes  of  the  United 
States  of  America  provides  for  the  granting  of  Letters 
Patent  if  the  subject  is  not  known  by  others  and  if  the 
subject  has  not  been  described  in  a  printed  publication 
in  this  or  any  foreign  country. 

More  than  a  year  after  I  directed  attention  to  Charles 
Brown's  disclosure,  William  S.  Brown  of  Knoxville, 
Tenn.,  filed  a  petition  for  U.  S.  Letters  Patent  (July 
11,  1911)  for  the  Appalachian  rehash  of  Charles 
Brown's  valve  gear. 

Really  it  would  seem  that  one  could  obtain  letters 

patent  on  one's  Adam's  apple  if  he  were  8ufl[!ciently 
skilled  in  the  use  of  synonyms  and  able  to  avoid  use  of 

words  describing  "Old  friends"  of  long  standing. 
Having  been  in  a  position  to  do  so,  it  was  my  observa- 

tion that  this  so-called  Southern  valve  gear  is  more 
adversely  affected  by  the  flexing  of  the  spring  rigging 
than  any  other  valve  gear  in  use  on  locomotives. 

I  have  before  me  a  long  letter  written  by  the  late 
Alfred  W.  Gibbs  in  1907  in  which  he  makes  mention  of 
the  synchronous  vibration  set  up  in  the  Marshall  valve 
gear,  which  gear  is  kinematically  identical  with  the 
Brown  valve  gear. 

Among  certain  types  of  the  human  family  there  is 
no  subject  that  will  so  effectively  arouse  and  quicken 
to  action  the  inherent  deviltry  of  man,  as  valve  gear. 

In  conclusion  it  may  be  stated  that  the  bell-crank 
with  arms  set  at  72  deg.  instead  of  90  deg.  is  the 

old  "bent  rocker"  idea  and  was  embodied  in  the  engines 
of  the  Italian  warship  "Etna"  which  have  the  Marshall 
valve  gear.  These  engines  were  described  in  Engineer- 

ing, Feb.  6  and  27,  1885.  As  the  intermediate  point 
in  the  eccentric  rod  moves  farther  from,  the  central 
line  of  motion  in  one  direction  than  the  other  in  gears 
mentioned  as  Brown  and  Marshall  gears,  the  arms  of 
the  rocker  or  bell  crank  are  bent  to  compensate  for  the 
tendency  to  cause  unequal  valve  travel  past  mid- 

position. 
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Machinery  Export  Markets  for  the 
Coining  Year 

By  W.  H.  RASTALL 
Industrial  Machinery   Division   Department  of  Commerce 

IN  THE  machinery  trade  1923  promises  to  be  a  year 
of  exceptional  opportunity  for  the  export  manager, 

butin  making  his  plans  he  should  carefully  analyze 
the  whole  field  and  devote  his  energies  to  the  expanding 
mai'kets  as  never  before. 

In  1910,  the  United  Statete  exported  $51,489,598  worth 
of  industrial  machinery.  In  1921,  this  had  expanded  to 
$246,436,364.  Export  business  has  become  five  times 
as  important  to  the  machinery  producer  as  it  was  a 

1910 1913 1915 
1918      1919     1970    1911 

Vju-Tji:  cu-  KxpoKTS  OF  Machixkrt  from  the  United  Statks  to 
Latin  -liiEEacA  in  Various  Years 

ttesade  a®o,  as  the  average  shop  exports  nearly  20  per 

cent  of  it?:  product,  a  i-atio  that  is  rising  very  rapidly. 
Shops  as  far  west  as  Wisconsin,  that  produce  heavy 
machinery  exclusively,  have  exported  as  much  as  60  per 
cent  of  their  total  production.  American/  engineering 
etinipment  is  now  going  to  practically  every  country  in 
the  world  in  rapidly  increasing  quantities,  and  the  ex- 

port department  should  arrange  to  take  advantage  of 
the  situation.  The  merit  of  American  engineering  and 

American  machinery  has  long  been  recognized  in  for- 
eign countries,  but  events  that  have  occurred  since  1914 

have  given  our  equipment  a  definite  prestige.  Another 
result  of  the  developments  of  recent  years  is  the  expan- 

sion of  the  world-wide  demand  for  machinery.  Most  of 
the  countries  of  the  world  are  disposed  to  buy  high- 
class  machinery  in  larger  quantities  than  heretofore. 
Also,  European  manufacturers  are  finding  it  difficult 
to  conduct  their  businesses  under  present  conditions. 
All  these  circumstances  create  a  situation  that  offers  the 

American  machinery  manufacturer  an  unusually  favor- 
able export  opportunity. 

In  order  that  sales  effort  may  be  expended  most 
effectively,  the  accompanying  table  is  presented  show- 

ing the  thirty  most  important  foreign  markets  arranged 
in  the  order  of  their  importance,  as  shown  by  the  volume 
of  American  machinery  absorbed  in  1921,  but  including 
data  for  1919,  1913,  and  1910,  to  show  the  nature  of 
the  changes  that  have  take  place.  These  data  show 
clearly  that  Canada  is  our  best  foreign  market,  having 

ranked  2,  1,  1,  1  in  1921,  1919,  1913,  and  1910,  respec- 
tively. Mexico  reached  first  place  in  1921,  but  because 

of  various  disturbances  ranked  1,  9,  4,  2,  in  this  series 
of  years.  It  will  be  noted  that  in  1921  there  were  29 
different  countries  that  absorbed  more  than  $1,000,000 
worth  of  American  machinery,  a  volume  that  justifies 

the  sales  manager  in  developing  a  carefully  planned 
export  campaign  unless  other  factors,  impossible  to  fore- 

see, intervene. 
During  recent  months  the  situation  in  Europe  has 

discouraged  certain  of  our  manufacturers  from  making 
an  active  push  for  export  business  for  in  pre-war  days 
our  best  machinery  markets  wei*e  in  Europe.  It  will 
be  noted,  however,  that  in  the  first  20  countries  men- 

tioned in  the  accompanying  table  only  3  are  in  Europe, 
while  the  other  17  are  largely  free  from  the  troubles 
resulting  from  the  war.  Nine  of  the  first  15  coun- 

tries have  progressed  to  a  point  where  the  currency 
depreciation  is  less  than  5  per  cent.  However,  it  is 
not  the  rate  of  exchange  that  makes  business  difficult 
but  the  fluctuations  in  exchange.  In  the  above  cases 
the  fluctuations  have  all  but  disappeared,  or  at  any  rate 
the  swings  have  become  very  narrow,  and  such  changes 
as  do  develop  are  usually  in  a  direction  that  promotes 
American  export  trade.  Reconstruction  has  now  reached 
a  point  where,  for  most  countries,  our  position  will 
continue  to  grow  better. 

The  machinery  export  manager  should  also  recognize 
the  development  that  has  taken  place  in  many  of  these 
markets  during  the  last  decade,  as  shown  by  the  data, 
in  the  table.  For  example,  China  took  $260,431  worth 
of  our  machinery  in  1913;  but  this  had  grown  to 
$18,184,978  in  1921.  Such  development  calls  for  very 
radical  readjustment  of  sales  plans.  British  India  ex- 

panded from  $628,063  in  1913  to  $10,772,891  in  1921; 
Japan  from  $1,741,402  in  1910  to  $20,941,408  in  1921; 
Mexico,  Cuba,  Brazil,  Argentina,  Peru,  Chile,  Philip- 

pines, Netherland  East  Indies,  etc.,  etc.,  have  shown 
remarkable  expansion.  This  is  supported  further  by 
the  accompanying  charts.     All  this  information   indi- 40 
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cates  clearly  that  there  are  splendid  opportunities  for 
the  sale  of  Amercan  machinery  abroad  and  that  it  is 
not  wise  to  pay  too  much  attention  to  reports  regarding 
Europe  where  the  markets  are  contracting.  It  is  far 
better  to  employ  constructive  sales  effort  in  the  markets 
that  are  expanding.  In  a  later  article  further  attention 
will  be  paid  to  the  markets  of  Latin  America  and  Asia. 
In  the  meantime  the  following  brief  statement  may  be 
useful : 

Canada. — This  has  long  been  our  best  market  for  in- 
dustrial machinery,  and  should  show  good  results  in 

1923  as  Canada  is  probably  the  most  prosperous  country 
in  the  world.  Its  exchange  problems  have  disappeared. 
Plans  have  been  prepared  for  important  water-power 
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plants,  paper  mills,  grain  elevators,  highway  construc- 
tion, and  a  large  number  of  other  operations,  and  it 

would  appear  that  these  will  require  a  great  deal  of 
American  machinery.    , 

United  Kingdom. — Exchange  is  now  at  a  discount  of 
less  than  five  per  cent  and  improving  rapidly.  On  July 
31,  1921,  it  stood  at  375.25,  a  discount  of  about  22.8 
per  cent,  so  that  there  has  been  very  creditable  recovery. 
Many  of  the  factories  in  England  are  in  need  of  new 
labor-saving  machinery,  as  the  old  equipment  has  not 
been  adjusted  to  the  present  high-labor  costs.  Ma- 

chinery of  the  old  types  required  must  be  purchased  in 

the  United  States  as  it  has  not  j-et  been  developed 
elsewhere.  Also,  it  is  felt  in  the  United  Kingdom  that 
1923  is  to  witness  a  boom  in  British  trade.  It  would 
not  be  surprising  if  American  machinery  business 
showed  great  progress  in  England  during  this  year. 

France. — The   franc   was    valued   at    20.22   cents   on 

amount  of  American  mining  machinery  is  used  there. 
Also,  there  is  a  growing  demand  for  other  classes  of 
machinery.  This  territory  gives  promise  of  rapid  devel- 

opment and  American  equipment  is  very  popular  there. 
Spaiv  has  ranked  19,  18,  16,  25.  The  peseta  was 

worth  19.6  cents  July  30,  1914,  15.52  cents  July  31, 
1920  and  15.36  cents  December  1,  1922.  This  market 
offers  attractive  prospects,  but  one  gathers  the  impres- 

sion that  many  of  our  manufacturers  should  improve 
their  methods  of  handling  Spanish  business. 

Egypt  has  ranked  23,  13,  31,  29,  and  exchange  is  no 
longer  a  serious  consideration  there.  One  gathers  the 
impression  that  American  machinery  has  never  been 
properly  represented  in  the  Nile  Valley  and  that  con- 

structive methods  would  be  well  repaid. 
Netherlands  has  ranked  24.  22,  17,  17.  The  guilder 

was  worth  40.75  cents  July  30,  1914,  34.5  cents  July 
31,  1920  and  39.52  cents  December  1,  1922,  a  negligible 

COMPARATIVE  VALUK  OF  THK  FOREIGN  MARKETS  FOR  AMERICAN  MACHINERY 

  1921   1919   ■   --1913   ■    1910   ■ 
Country                                                                       Rank  Value          Rank  Value          Rank  Value          Rank  Value 

Mexico    1     ?30,784,076  9  39,623.381  4  ?4,998,262  2  ?5,038,786 
Canada    2  28,474,868             1  56,872,104  1  32,573,274  1  14,129,298 
Cuba    3  21,307,814             5  19,618,436  6  4,125,049  S  2,40^,592 
Japan    4  20,941,408  4  25,021,786  8  3,314,435  10  1,741,402 

China   ."    5  18,184,978             7  12,149,039  28  260,431  15  641,732 
United  Kingdi>m    6  18,019,508  3  38,522,254  2  10,435,835  3  4,594,241 
France    7  14,364,119  2  38,856,748  7  3,622,486  7  1,994,728 
British  India    8  10,772,891  IS  4,822,136  22  628,063  19  516,438 

Brazil    9  8,737,477  10  6,696,225  5  '4,835,621  9  1,809,389 
Argentina    10  8,007,785  11  6,407,357  10  2,428,017  6  2,168,565 
Philippine  Islands    11  5,529,555  8  10,007,110  11  1,489,836  18  532,361 
Australia    12  5,510,167  16  4,604.588  9  2,999,321  8  1,877,985 
Netherlands  East  Indies    13  5,061,080  17  4,546,249  25  424.314  27  84,448 
Peru    14  3,770,184  20  3,045,582  19  755,004  21  255,666 
Chile    15  3.561,510  12  5,652,134  14  1.085,599  14  703,270 
Dominican  Republic    16  3,252,954  24  1,069,168  18  884,377  22  254,995 
British  South  Africa    17  2,907.183  19  3,208,622  13  1,177,207  12  1,177,324 
Colombia    18  2,729,690  25  752,320  21  632,868  24  229,598 
Spain    19  2,505,039  18  4,005,721  16  929,450  25  228,459 
New  Zealand    20  2,144.897  23  1,078,195  23  508,644  20  305,487 
Sweden    21  1,957,928  21  2,210,253  24  497,260  23  254,652 
Belgium    22  1,836,167  14  5,147,196  12  1,340,345  13  711,388 
Egypt    23  1,733,625  13  5,173,893  31  69,753  29  46,011 
Netherlands    24  1,600,471  22  1,854,492  17  925,361  17  593,925 
Venezuela    25  1,422,439  29  571,365  26  388.100  26  110,680 
Trinidad  &  Tobago    26  1,385,920  30  287,777  30  109,293  31        
Rumania    27  1,311,582  28  639,037  27  296,303  30  23,880 
Honduras    28  1,249,762  31  248,934  29  120,529  28  63,991 
Italv    29  1,054,653             6  12,250,311  15  931.383  16  604,794 
Panama    30  982,941  26  761,668  20  722,946  11  1,325,523 
Germany    31  628.S93  27  655,300  3  5,259,454  4  3,177,648 

The  above  returns  include  only  industrial  machinery.      In  1921,  no  other  country  absorbed  as  much  as  a  million  dollars'  worth  ol 
American  machinery.   Certain  countries  not  here  shown  may  have  absorbed  more  equipment  than  Honduras  in  1919,  Egypt  in  1913,  etc. 

July  80,  1914,  7.61  cents  July  31,  1920  and  7.02  cents 
December  1,  1922.  Although  conditions  are  unsettled 
many  very  important  engineering  projects  are  to  be 
developed  and  appropriate  equipment  will  be  required. 
This  market  may  not  show  much  expansion  in  1923. 

Australia  as  a  market  ranked  12,  16,  9,  8  in  1921, 
1919,  1913,  and  1910  respectively.  The  exchange  rate  is 
very  much  the  same  as  for  the  United  Kingdom.  Re- 

adjustment has  now  advanced  to  a  point  where  the 
Commonwealth  can  take  up  constructive  problems, 
interrupted  during  the  war,  and  work  that  is  several 
years  behind  should  now  be  brought  down  to  date.  A 
large  number  of  projects  are  contemplated.  New  Zea- 

land is  in  a  somewhat  similar  position  and  there  is  a 
strong  desire  to  industrialize  both  countries.  In  doing 
this  they  should  use  a  great  deal  of  American  machinery. 

South  Africa  has  ranked  17,  19,  13,  12.    A  very  large 

discount.  Vei'y  closely  associated  are  the  markets  of 
the  Netherlands  East  Indies  that  ranked  13,  17,  25,  2^, 
expanding  from  $84,448  in  1910  to  |5,061.080  in  1921. 
This  group  will  probably  show  a  handsome  expansion 
in  I'esponse  to  proper  sales  effort. 

Contraction  and  Shrinkage  of 
Aluminum  Alloys 

As  the  result  of  an  investigation  of  the  contraction 
and  shrinkage  of  aluminum  alloys  conducted  by  Robert 

J.  Anderson,  metallurgist,  at  the  Pittsburgh,  Pa.,  ex- 
periment station  of  the  Bureau  of  Mines,  it  has  be»\n 

shown  that  contraction  of  a  series  of  forty  alloys  varied 
from  0.96  and  1.80  per  cent,  depending  upon  conditions, 

and  that  it  is  advisable  to  make  accurate  pattern  allow- 
ances for  the  various  alloys  in  casting  practice. 
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Oscillations  and  Fatigue  of  Springs 
By  JOSEPH  KAYE  WOOD 

Engineer,  Western  Electric  Co.,  Inc.,  and  A.  T.  &  T.  Co. 

The  third  article — Internal  friction  as  the  chief 

cause  of  fatigue — Two  resistances  in  hysteresis — 
Overstrain  and  its  practical  uses 

IN  THE  PREVIOUS  article,  the  wave  motion  or  the 
behavior  of  every  particle  of  an  oscillating  spring 

was  considered,  in  order  to  make  known  the  condi- 
tions upon  which  depend  the  values  of  the  mode  factor 

m.  For  the  particular  purpose  at  hand,  we  are  not 
concerned  directly  with  the  behavior  of  every  particle, 
but  only  with  those  particles  in  the  immediate  vicinity 
of  the  point  where  the  load-deflection  rate  (l.d.r.) 
applies,  which  is  usually  at  the  free  end  of  the  spring. 
As  the  value  of  the  mode  factor  must,  however,  be 
substituted  for  its  symbol  m  in  the  period  formula  and 
as  thi.s  tactor  may  have  several  values,  depending  upon 
the  number  of  the  wave  lengths  formed  by  all  of  the 
particles,  it  was  necessary  to  consider  the  wave  motion. 

A  loaded  spring  which  has  not  a  very  low  l.d.r.  is 

hard  to  start  oscillating  in  the  higher  modes  of  fre- 
quency. For  this  reason,  inasmuch  as  most  springs  are 

short  and  have  attached  to  them  relatively  large  loads, 

compared  with  their  own  effective  weight,  the  funda- 
mental value  of  the  mode  factor  m  may  be  used  in 

spring  design.  As  these  m  values  have  been  deter- 

mined in  the  previous  artick,  the  period  for  the  funda- 
mental mode  will  be  assumed.  In  that  case  the  wave  mo- 

tion will  be  dismissed  from  further  consideration  in  this 

article.  We  will  be  concerned  only  with  the  motion  of 

the  particles  where  the  l.d.r.  applies.  Furthermore, 
free  or  natural  vibrations  (such  as  a  spring  set  in 

oscillation  by  one  impulse  and  then  left  to  itself),  will 

be  assumed,  as  in  the  other  two  articles,  until  the 

point  is  reached  where  impressed  oscillations  need  to 
be  discussed. 

The  Space-Time  Curve 

If  the  I.d.r.  point  in  an  oscillating  spring  is  given  a 
uniform  motion  of  translation  in  a  direction  at  right 

angles  to  the  amplitude,  the  space-time  curve  shown  in 

Fig.  10  is  traced.  In  the  theoretical  case  where  no 

damping  or  dying  out  of  oscillation  exists,  this  curve 

would  be  a  pure  sine  wave  similar  to  that  shown  in 

Fig.  11.  The  former  curve  and  that  shown  in  Fig. 

12,  which  is  a  different  type  of  damping,  are  often 

referred  to  as  damped  sine  waves.  Damping  is  due  to 

all  those  resistances  which  act  against  the  elastic  forces 

that  tend  to  sustain  oscillation  indefinitely. 

The  resistance  which  takes  place  within  the  spring 

material,  appears  to  be  accompanied  by  friction  obey- 

ing the  viscosity  law,  namely  that  the  friction  is  pro- 

portional to  the  velocity.  The  external  resistance  is 

that  due  to  air  interference,  "solid"  friction,  such  as 

in  leaf  springs  and  guide  rods,  and  in  some  cases  to 

magnetic  forces.  The  internal  friction  generates  heat 

which  represents  a  loss  of  strength  to  the  material  and 

is    one    of    the    chief    causes    contributing    to    fatigue 

failure.  After  a  spring  has  been  given  an  initial 
impulse  (input  of  energy)  which  results  in  alternate 
transformations  of  this  energy  between  the  potential 
and  kinetic  states,  it  is  only  natural  to  expect  that  the 
oscillations  should  be  destroyed   (damped)    because  of 
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FIG.  10— SPACE-TIME  CURVE  FOR  VISCOSITY  TYPE 
OF  DAMPING 

Only  2J  complete  oscillations  are  given  but  actually  many  hun- dreds "may  orcur. 
FIG.  11— SPACE-TIME  CURVE  FOR 

UNDAMPED  OSCILLATION.S 

FIG.    12— SPACE-TIME    CURVE    FOR    SOLID   FRICTION 
TYPE  OF  DAMPING 

Only  tiiree  complete  oscillations  are  given,  but  actually  several 
thousand  may   occur. 

the  gradual  leakage  of  the  input  energy  to  the  adjacent 
medium  in  the  form  of  frictional  heat  and  of  local  wave 

motions  set  up  in  the  air.  The  space-time  curve  shows 
the  characteristics  of  these  different  resistances  which 

will  be  classified  in  the  detail  descriptions  following, 

as  internal  resistance,  external  friction  and  air  inter- 
ference. 

Internal  friction  probably  takes  place  within  those 

crystals  which  are  most  favorably  situated  for  early 

plastic  straining,  before  the  proportional  limit  of  the 
whole   spring  is  reached,   as   is  the  case  with   freely 
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oscillating  springs.  Plastic  strain  in  a  crystal  consists 
of  slippage  along  gliding  planes,  the  formation  of  which 
is  resisted  by  the  amorphous  metal,  an  undercooled 

"liquid"  of  very  high  viscosity,  surrounding  the  crystal, 
and  also  by  that  formed  on  the  gliding  planes  them- 

selves, due  to  the  initial  "solid"  friction.  The  resistance 
or  friction  to  intercrystalline  slippage,  therefore,  very 
nearly  obeys  the  ordinary  viscosity  law  for  liquids, 
namely,  that  the  friction  is  proportional  to  the  velocity 
of  the  motion  which  it  opposes. 
When  damping  of  this  type  is  small,  as  happens  to  be 

the  case  for  spring  metals,  mathematical  treatment 
shows  that  the  period  is  very  nearly  constant  and  may 
be  considered  so  for  all  practical  purposes.  Math- 

ematics further  shows  on  the  same  basis  that  the  ampli- 
tudes decrease  in  geometric  progression,  that  is,  the 

ratio  of  two  successive  amplitudes,  the  logarithm  of 
which  is  called  the  logarithmic  decrement  m,  is  a  con- 

stant. This  fact  is  expressed  graphically  by  the  space- 
time  curve  shown  in  Fig.  10  which  may.be  drawn 
readily  by  projecting  the  intersection  of  a  uniformly 
rotating  vector  and  a  logarithmic  spiral.  It  will  be 
remembered  that  the  undamped  space-time  curve  shown 

planation  was  that  a  certain  type  of  resistance  known  as 
elastic  hysteresis  was  involved  which  included  viscosity. 

Hysteresis  is  best  recognized  by  means  of  a  stress- 
strain  diagram  representing  both  loading  and  unload- 

ing, as  shown  in  Fig.  13.  The  loop  shown  is  called  the 
hysteresis  loop.  As  the  area  under  a  stress-strain 
diagram  is  proportional  to  the  energy  put  into  a  spring, 

this  loop  represents  a  loss  in  the  strength  of  the  mate- 
rial. For  spring  metals,  the  loop  is  so  exceedingly  small 

that  the  ordinary  commercial  testing  machines  cannot 
detect  it.  But  many  repetitions  of  stress  will  multiply 
this  very  small  loss  at  localized  points  of  weaknesses 

whei-e   the   fatigue   failure   ultimately  takes   place. 
The  manner  in  which  elastic  hysteresis  takes  place 

might  be  described  by  continuing  the  previous  discus- 
sion of  the  slippage  of  favorably  situated  crystals  on 

their  gliding  planes.  In  the  first  place,  the  assigned 
meaning  of  the  proportional  limit  which  is  determined 
by  a  static  test  necessarily  of  a  relatively  limited 
degree  of  accuracy,  is  that  limiting  stress  below  which 
the  metal  is  deformed  elastically,  in  direct  proportion 
to  the  amount  of  the  stress,  and  beyond  which  plastic 
deformation   in  the  crystals  takes  place. 
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RESTING  DEFORMATION  ALONE 

in  Fig.  11  was  obtained  in  a  similar  manner  when 
using  a  circle  instead  of  a  logarithmic  spiral. 

The  dotted  lines  shown  on  the  curves  in  Figs.  10,  11 
and  12  were  drawn  merely  for  the  purpose  of  showing 
the  rates  of  decrease  in  amplitude.  The  rate  at  any 
elapsed  time  for  the  curve  shown  in  Fig.  10  would  be 
the  tangent  at  that  point.  The  rate  for  the  undamped 
oscillation  in  Fig.  11  would  be  zero  and  for  the  one 
in  Fig.  12  it  would  be  constant. 

As  the  period  of  oscillation  is  considered  constant  for 
the  internal  viscosity  type  of  damping,  the  condition 
of  isochroneous  or  simple  harmonic  motion  is  still 

maintained.  Strictly  speaking,  the  logarithmic  decre- 
ment is  inversely  proportional  to  the  period,  although 

in  so  far  as  the  practical  use  of  the  period  formulas 
is  concerned,  this  fact  may  be  disregarded.  It  is  of 
importance,  however,  in  connection  with  the  valuable 
discovery  made  by  Lord  Kelvin  in  his  experiments  on 
the  torsional  oscillations  of  a  small  wire.  In  these  ex- 

periments it  was  found  that  when  the  torsional  oscilla- 
tions were  made  in  a  vacuum  and  under  the  right 

clamping  conditions,  so  that  external  resistances  and  air 
interference  were  eliminated  and  only  internal  resistance 
had  to  be  considered,  the  logarithmic  decrement  was  not 

exactly  inversely  proportional  to  the  period.     His  ex- 

When  the  external  load  is  removed,  the  elastic 
deformation  is  retroactive  while  the  plastic  deformation 

(slippage  of  crystals)  is  permanent.  This  understand- 
ing implies  that  none  of  the  crystals  start  yielding 

to  slippage  below  the  proportional  limit.  But  such  is 
not  the  case  as  some  crystals  start  to  yield  considerably 
before  the  main  body  of  crystals.  This  property  is 
due  to  the  fact  that  the  metal  consists  of  a  mixture 

of  crystals  which  have  different  orientations  and  phys- 
ical properties.  Some  of  the  crystals  are  initially 

strained  either  elastically  or  plastically  while  the  latter 
straining  sometimes  amounts  to  a  mechanical  flaw. 

These  conditions  are  due  to  natural  metallurgical 
causes,  to  manufacturing  methods  and  to  the  practice 
of  raising  the  proportional  limit  by  developing  metals 
which  have  a  dispersion  of  hard  crystals  among  softer 
and  more  ductile  crystals.  With  the  purpose  in  view 
of  eliminating  unlike  crystals,  and  having  moderately 
high  proportional  limits,  the  solid  solution  and  eutectic 
types  of  metals  were  developed  such  as  the  very  high 
nickel-chrome  and  pearlitic  steels.  Also  in  the  pro- 

duction of  metal  piece  parts,  from  the  ore  to  the  finished 
product  greater  care-  is  being  exercised  to  have  the 
ultimate  crystalline  condition  homogeneous  and  free 
from  interna]  stress. 
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FIG.    16— HYSTERKSIS    LOOP    OF    IXTERX.U,    DAMPING FOR  COMPLETE  OSCILLATION 

But  all  of  these  conditions  which  cause  early  slippage 
cannot  be  eliminated  entirely,  hence  the  existence  of  a 
"true  proportional  limit"  of  a  smaller  value  than  the regular  proportional  limit,  determined  by  the  ordinary 
static  testing  machine.  The  elastic  strain  merges  into 
the  plastic  strain  very  much  like  two  adjacent  colors 
in  the  solar  spectrum,  which  is  the  reason  why  the 
testing  machine  of  limited  sensitivity  cannot  be  used 
to  measure  the  "true  proportional  limit."  Practically, this  is  not  a  very  serious  difficulty,  except  in  the  case 
of  fatigue  and  shock  failures  where  it  might  be  more 
economical  and  safer  to  know  the  "true  limit"  than 
to  rely  on  a  factor  of  safety  which  really  amounts  to  a 
little  more  than  guesswork.  In  the  case  of  fatigue, 
however,  certain  practical  and  indestructive  tests  are 
being  developed  which  are  nearly  as  accurate  as  the 
long-drawn-out  and  repeated  stress  tests. 

Suppose  a  single  crystal  is  deformed  by  a  stress  just 
within  its  proportional  limit.  Upon  removal  of  this 
stress  the  elastic  deformation  E  would  be  reduced  to 
zero.  Then  if  a  greater  stress  were  to  be  applied  so 
that  the  resulting  deformation  was  £■  +  P  the  plastic 
part  P  would  remain  after  the  removal  of  the  stress. 
In  this  process  only  a  few  slip  planes  probably  are 

produced,  and  the  "solid"  friction  in  each  case  gen- 
erates a  small  amount  of  heat,  resulting  in  the  forma- 

tion of  amorphous  metal.  The  heat  is  quickly  dissipated 
which  increases  the  viscosity  of  the  amorphous  metal 
to  such  an  extent  that  other  weak  planes  develop.  Now 
in  a  piece  of  metal  we  have  thousands  of  these  crystals 
each  surrounded  by  a  very  thin  layer  of  amorphous 
metal  (liquid  phase)  which  offers  additional  resistance 
to  the  continuance  of  slippage  as  is  evident  by  the 
great  many  planes  formed  in  an  imbedded  crystal  for 
stresses  well   beyond  the   proportional   limit. 
Lord  Kelvin  first  showed  that  a  moderate  tensile 

stress  had  a  cooling  effect  and  a  compressive  stress 
a  heating  effect,  which  seems  logical  because  in  the 
former  case  the  pressure  is  decreased  while  in  the 
latter  it  is  increased.  Thus  in  a  ductile  metal  the 
resistance  to  slippage  when  a  tensile  stress  is  applied 
would  be  greater  than  when  a  compressive  stress  is 
applied  because  of  the  higher  viscosity  of  the  amor- 

phous layers.     This  would  account  for  the  smaller  ulti- 

mate change  in  lengthwise  deformation  when  a  ductile 
metal  is  under  compression  than  when  it  is  under  a tension. 

Rosenhain  in  his  book,  the  "Introduction  to  Physical 
Metallurgy,"  shows  that  the  viscosity  of  the  amorphous metal  surrounding  gold  crystals  may  be  reduced  to  such 
an  extent,  by  heating  to  very  near  the  melting  point,  as 
to  offer  practically  no  resistance  to  slippage.  In  other 
words,  a  break  between  the  crystals  would  occur  be- 

fore slippage  had  a  chance  to  take  place,  which  type 
of  break  usually  occurs  only  in  extremely  brittle substances. 

Such  evidence  points  to  the  conclusion  that  elastic 
hysteresis  must  include  the  viscosity  type  of  resistance. 
Thus,  in  Fig.  14  the  stress-strain  curve  is  given  by  the 
broken  line  when  the  loading  is  accomplished  slowly 
as  in  a  static  test.  When  the  loading  is  very  rapid, 
the  curve  is  given  by  line  A,  and  the  lag,  often  referred 
to  as  the  after-effect,  is  due  to  viscosity.  The  line  B  is 
the  unloading  curve,  and  its  shape  is  due  to  the  same 
kind  of  resistance.  In  accordance  with  the  preceding 
conclusion,  it  has  been  found  that  this  characteristic 
lag  does  not  occur  in  tungsten  wire  consisting  of  a 
chain   of   individual   crystals. 

Resting  Deformation  Besides  Viscosity  Resistance 

As  stated  before,  however.  Lord  Kelvin  found  that 
elastic  hysteresis  did  not  consist  solely  of  this  type 
of  resistance.  When  early  slippage  takes  place  within 
the  few  favorably  situated  crystals,  the  action  is  not 
reversible  due  to  the  increase  in  the  viscosity  of  amor- 

phous metal  on  the  gliding  planes.  These  crystals  are 
then  in  a  position  to  be  compressed  when  the  external 
load  is  removed.  Due  to  this  compressive  stress  on  a 
few  crystals,  or  what  amounts  to  the  same  thing,  the 
tensile  stress  on  the  majority  of  the  crystals,  there 
is  a  resting  deformation,  probably  in  the  order  of 
0.00002  in.,  the  size  of  a  step  at  the  intersection  of  the 
gliding  plane  and  the  crystal  boundary.  (For  further 
reference,  see  page  245  of  Rosenhain's  "Introduction  to 
Physical  Metallurgy.")  This  resting  deformation  is 
that  corresponding  to  the  internal  stress  referred  to 
previously,  which  is  developed  in  the  material  early  in 
the  history  of  the  piece  in  question. 

Alternating  stress  does  not  increase  this  deforma- 
tion, but  simply  changes  it  from  a  plus  to  a  minus 

value,  the  continual  slippings  ultimately  opening  up  a 

/Veiv  proportional 

limif   

Proportional  limif 

/       iX--  Oyersfrain ~>\     •'  1^~  Deformation 

FIG.    17— OVERSTRAIN    HYSTERESIS    LOOP 
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flaw  as  a  nucleus  for  fatigue  failure.  In  alternating  bend- 

ing stresses,  the  Kelvin  cooling  effect  due  to  tension  in 

the  crystals  on  the  convex  side  very  nearly  counteracts 
the  heating  effect  due  to  compression  in  the  crystals 
on  the  concave  side.  But  this  effect  takes  place, 

presumably,  in  the  amorphous  metal  of  the  crystal 
boundaries  and  is  not  concerned  directly  with  slippage. 
The  liberated  heat  due  to  slippage  which  occurs  under 
both  tension  and  compression,  should  cause  a  rapid  rise 

in  temperature  starting  at  the  "true  proportional 
limit"  or  the  first  slippage.  This  is  shown  to  be  the 

case  by  the  temperature  rise  in  Stroymeyer's  method 
of  fatigue  testing  used  so  successfully  in  the  fatigue 
investigation  which  is  being  conducted  at  the  Uni- 

versity of  Illinois. 

Flaws  Develop  into  One  Crack 

On  account  of  the  i-esting  deformation,  the  amplitude 
of  an  oscillating  spring  should  decrease  because  during 
the  second  half  oscillation  the  particular  crystals  in 
which  the  reefing  deformation  exists,  would  reach  their 
individual  proportional  limits  very  early  as  would  also 
those  crystals  otherwise  favorably  situated  for  reverse 
stresses.  Thus  the  slippage  in  a  few  crystals  would 
continue  back  and  forth  until,  in  the  case  of  damped 
oscillations,  the  amplitude  reduced  to  zero,  or  in  the 
case  of  millions  of  repetitions  of  stress,  until  flaws 
developed  into  one  crack  of  appreciable  size  resulting 

in  fatigue  failure.  The  corresponding  stress-strain 
curve  for  this  phenomenon  is  theoretically  drawn  in 

Fig.  15.  Its  characteristic  shape  differs  somewhat 
from  the  curve  in  Fig.  14  for  the  pure  viscosity  type 
of  resistance.  These  two  phenomena  combined  con- 

stitute the  entire  internal  resistance  part  of  damping 
in  oscillating  springs.  The  phenomenon  represented  by 
Ffg.  14  is  the  cause  of  the  discrepancy  observed  by 
Lord  Kelvin  in  his  experiments  on  the  torsional  oscil- 

lation of  a  small  wire,  referred  to  previously.  Fig. 
16  shows  the  composite  curve  of  those  in  Figs.  14 
and  15  for  a  complete  oscillation,  which  curve  may  be 
called  a  graphical  representation  of  the  internal  damp- 

ing of  springs. 

Before  passing  on  to  the  subject  of  external  resist- 
ance, there  will  be  inserted  a  word  about  overstrain 

which  is  similar  to  the  resting  deformation  mentioned 
above  except  for  being  very  much  greater.  When  a 
spring  is  deflected  well  beyond  the  elastic  limit  the 
effect  of  the  internal  stress,  which  is  very  large  in  this 
case  because  so  many  crystals  have  had  relatively  early 
slippage,  is  plainly  shown  by  the  stress-strain  diagram 
determined  by  a  sensitive  testing  machine.  That  is, 
the  curve  would  be  somewhat  similar  to  that  shown  in 

>  Fig.  15  and  more  exactly  like  that  shown  in  Fig.  17. 
In  either  case  the  proportional  elasticity  would  be 
destroyed   differing  only   in   degree. 

The  ordinary  proportional  limit  and  ultimate  strength 
are  apparently  raised  by  overstrain,  but  that  is  only 
because  an  internal  stress  of  appreciable  magnitude  has 
to  be  initially  overcome  by  the  external  load.  The 
dotted  lines  in  Fig.  17  show  how  the  internal  stress 
and  the  pure  elasticity  of  the  metal  combine  to  give 
the  imperfect  elastic  curve  and  the  fictitiously  high 
proportional  limit.  Boiling  (212  deg.  F.)  or  low  tem- 

perature annealing  decreases  the  viscosity  of  the  amor- 
phous layers  sufiiciently  to  relieve  this  internal  stress, 

while  in  some  cases  it  only  requires  a  sufffciently  long 
time  to  relieve  them    (aging). 

In    practice,    helical    springs    are    overstrained   when 

made  on  the  lathe  in  order  to  raise  the  proportional 
limit,  and  in  telephone  practice  flat  contact  springs  are 
adjusted  for  the  proper  gaps  by  overstraining.  This 
overstraining  should  not  be  overdone,  because,  as 
pointed  out  before,  it  tends  towards  imperfect  elasticity 
and,  as  found  in  recent  fatigue  investigations,  it  does 
not  increase  the  resistance  to  fatigue  failure  appre- 

ciably, while  in  severe  cases  it  decreases  the  resistance. 
Such  practice  becomes  a  serious  objection  in  the  case 
of  springs  for  measuring  instruments,  particularly 
sensitive  length  measuring  machines,  unless  the 
springs  are  given  the  proper  low  temperature  anneal. 

Civic  Duties  of  the  Engineer 
By  J.  A.  L.  Waddell 

In  an  address  delivered  to  the  engineering  students 

of  the  University  of  Barcelona,  Dr.  Waddell,  a  consult- 
ing engineer  of  New  York  City,  made  some  interesting 

statements  regarding  the  civic  duties  of  the  engineer. 
Although  the  engineer  has  begun  to  interest  himself 
in  politics  and  to  make  himself  felt  in  this  field,  there  is 
still  much  to  be  desired  from  those  engaged  in  all 
classes  of  engineering  work.  The  remarks  to  which  we 
refer  as  as  follows: 

Every  individual  should  pay  proper  attention  to  his  duties 
as  a  citizen  of  the  country  in  which  he  resides.  Engineers 
in  America  are  great  sinners  in  this  particular;  and  the 
result  is  that  our  profession  has  very  little  to  say  regarding 
the  government  of  the  country.  In  the  Administration,  the 
Senate,  and  the  House  of  Representatives  at  Washington 
eng:ineers  are  generally  conspicuous  by  their  absence.  This 
is  a  condition  that  should  be  corrected  as  soon  as  possible, 
for  the  benefit  not  only  of  our  profession  but  also  of  that 
of  the  country,  because  who  is  there  so  competent  in  thought 
and  action  as  an  engineer? 

In  European  countries,  I  believe,  engineers  take  a  more 
prominent  part  in  politics  than  they  do  in  the  U.  S.  A. — 
for  instance,  in  Italy  there  are  twenty-three  engineers  who 
are  members  of  parliament.  What  the  conditions  in  Spain 
are  I  do  not  know;  but  I  notice  that  the  Alcalde  of  Bar- 

celona is  a  distinguished  engineer. 

Selling  Machine  Tools — Discussion 
By  Tom  H.  Blair 

In  an  article  under  the  above  title  by  Entropy  on 

page  854,  Vol.  57,  of  the  American  Machinist,  the  atti- 
tude taken  is  that  it  is  the  customer's  fault  if  he  is 

charged  too  much  for  machine  tools,  due  to  so  many 
salesmen  calling  on  him  and  spending  time  with  him. 

A  little  instance  of  something  that  actually  happened 

in  our  plant  will  perhaps  change  Entropy's  ideas  a  little. 
I  read  an  advertisement  in  the  American  Machinist  of 

milling  machine  equipment  by  a  well  known  firm  and 

in  the  ad  it  said,  "we  will  be  pleased  to  mail  you  Bul- 
letin No.  52  upon  request."  The  advertisement  looked 

good  to  me  and  I  had  the  clerk  in  the  purchasing  depart- 
ment write  for  it  for  me,  with  the  result  that  a  few 

days  later  our  city  office  was  visited  by  a  salesman 
from  the  concern  who  brought  the  bulletin  with  him. 

Our  letter  was  quite  plain  and  asked  only  for  the  bul- 
letin to  be  foi'warded  to  us.  Now  under  these  circum- 

stances is  it  fair  that  the  customer  should  stand  the 

expense  of  the  salesman's  trip?  Personally  I  think  a 
goodly  number  of.  concerns  have  too  many  salesmen. 
I  believe  there  ai'e  two  sides  to  the  question  of  sales  cost 

— the  customer's  and  the  salesman's. 
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Manufacturing  Small  Electric  Motors 
for  Suction  Sweepers 

By  FRED  H.  COLVIN 
PMitoi-,  Amerivnn   Machinist 

Making  armature  and  field  cores  —  Winding  armatures 
—  Soldering  commutator  wires  —  Balancing  armatures  — 
Storage — Modern  assembly  methods  and  power  conveyors 

THE  ILLUSTRATIONS  which  follow  were 
 taken 

at  the  Canton,  Ohio,  plant  of  the  Hoover  Suction 
Sweeper  Co.,  and  give  a  picture  story  of  the  way 

in  which  small  motors  are  manufactured  by  modern 

methods.    Many  operations  are,  of  course,  omitted  and 

FIG.  1 — SLITTING  SHEETS  FOR  ARMATURES  AND  FIELDS. 

attention  is  paid  only  to  the  points  which  are  of  special 
interest. 

Material  for  the  armature  and  field  cores  is  purchased 

in  the  sheet  and  slit  into  strips  on  the  machine  shown 

in  Fig.  1.  From  here  the  strips  go  to  the  punch  presses 
which  blank  out  the  laminations,  as  in  Fig.  2.  Both  the 

armature  and  field  cores  come  out  of  the  holes  shown 

in  the  strip,  being  separated  by  an  ingenious  method 

similar  to  the  sorting  of  coal  by  allowing  the  smaller 

pieces  to  drop  through  openings  while  the  larger  pieces slide  over. 

The  armature  cores  are  pressed  on  the  motor  shaft 

as  at  A,  Fig.  3,  and  the  cores  are  then  ready  for  wind- 

ing in  the  small  special  machines  shown  at  B.  The 

armature  is  clamped  at  right  angles  with  the  shaft, 

leaving  opposite  slots  open  for  winding.  The  guards  C, 

make  it  easy  to  guide  the  wire  into  the  proper  slots  as 

the  armature  revolves  in  front  of  the  operator.  The 

girls  become  remarkably  skilled  in  handling  this  v'ork. 

The  commutator  segments  are  assembled  in  the  i  sua! 

manner  and  come  to  the  operation  shown  in  Fig.  4, 
mounted  in  the  large  rings  at  A.  In  this  operation 
the  sleeve  or  hub  is  forced  into  the  segments.  The 
component  parts  of  a  hub  are  shown  at  B,  and  are 
guided  by  the  rings  C,  while  being  forced  into  place.  A 
suflScient  number  of  these  rings  is  always  available. 

Assempling  the  armature  and  commutator  is  shown 
in  Fig.  5,  the  commutator  being  forced  on  the  armature 
shaft  while  the  armature  is  held  in  the  fixture  shown 
under  the  arbor  press.  The  wires  are  then  connected 
and  soldered  in  place  with  the  aid  of  the  soldering 
machine  shown  in  Fig.  6.  The  commutator  end  of  the 
armature  is  set  into  the  opening  and  the  melted  solder 
is  made  to  flow  around  the  armature  leads,  just  as  the 
metal  is  made  to  flow  in  the  mold  in  linotype  or  other 
die  casting  machines.  The  armature  is  allowed  to  re- 

main in  position  until  the  solder  has  an  opportunity  to 
penetrate  all  openings.  A  thermometer  enables  the 
operator  to  know  that  the  solder  is  at  the  right  tem- 

perature at  all  times. 
The  commutator  is  turned  on  a  Porter-Cable  lathe 

as  shown  in  Fig.  7.  Electrical  tests  are  made  after 
each  winding  and  connecting  operation  and  after  the 
armature  is  found  to  be  0.  K.,  it  is  baked  and  the 

bearing  portions  of  the  shaft  are  ground.  The  arm- 
atures are  carefully  balanced  on  the  disks  shown  in 

FIG.  2 — PUNCHING  THE  STRIPS 
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FIG.  3— WINDING  THE  ARMATURES.     FIG.  4— ASaK.UUUlNG  COil-MUTATORS   AND   BUSHINGS 

FIG.  5 — PUTTING  COMMUTATORS  ON  SHAFTS 

FIG.  6— SOLDERING  MACHINE  FOR  COMMUTATORS.     FIG.  7— TURNING  COMMUTATORS 

FIG.   8— BALANCING  ARMATURES.      FIG.    9— INSPECTING  FOR  CONCENTRICITY 
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Fig.  8.    After  finding  the  light  side  of  the  armature,  the 
winding  on  that  side  is  pressed  down  and  small  pieces 

When  he  has  completed  a  motor  he  puts  it  in  the  same 
box  in  which  the  parts  were  delivei-ed  to  him  and  places 
it  on  the  lower  belt,  taking  a  new  job  from  the  upper 
belt.  Both  the  upper  and  lower  conveying  belts  give 
continuous  service  and  carry  the  completed  motors  to 
the  testing  department  at  the  rear  of  the  assembling 
room.  The  testers  remove  the  motors  from  the  boxes 
which  are  then  placed  on  the  inclined  conveyor  and  go 
back  to  be  filled  with  parts  for  other  motors. 

Completed  motors  are  placed  on  trucks  that  are  wired 
for  current  and  are  given  a  run  of  an  hour  while  the 
trucks  are  on  the  way  to  the  final  inspection  group  shown 
in  Fig.  12.  This  view  shows  the  motors  running  on  one 
of  the  trucks  at  A.  From  here  they  are  removed  for 
final  inspection.  The  motors  are  then  placed  in  a  box 
and,  by  a  gravity  conveyor  and  tray  lift,  are  taken  to 
the  first  floor  and  discharged  on  a  slat  carrousel.  The 
carrousel  carries  the  boxes  to  the  girls  who  connect  the 
motor  switches  and  sweeper  cords.  The  box  containing 
the  wired  motors  is  then  placed  on  a  belt  conveyor  and 
carried  to  a  point  where  the  motors  are  removed  and 

loaded  on  special  trucks  for  conveyance  to  the  Noi*th 
Canton  plant.     The  box  is  left  on  the  conveyor  and  by 

I'KI.   11— THE  MOTlIK  ASSE.MBLINC.   UEl'AKT.MEXT  AXD  IT.S  CONVEYORS 

of  non-magnetic  metal  are  forced  into  the  slot  or  slots, 
until  balance   is  secured. 

The  completed  armatures  are  then  tested  for  concen- 
tricity as  illustrated  in  Fig.  9,  and  are  held  within 

very  close  limits,  after  which  they  go  to  stores  where 
they  are  kept  in  the  trays  to  be  seen  in  Fig.  10.  This 
view  shows  two  kinds  of  trays,  the  older  type  which 
held  the  armatures  in  an  upright  position,  and  the 
new  type  in  which  they  are  nested  into  close  quarters, 
with  each  armature  carefully  supported  and  yet  taking 
up  much  less  vertical  space  than  before.  These  new 
trays  thoroughly  protect  the  armatures  and  fit  together 
so  closely  as  to  keep  out  dust.  There  are  doubtless  many 
places  where  this  can  be  used  to  advantage. 

The  assembling  methods  and  the  layout  of  the  as- 
sembling department.  Fig.  11,  are  thoroughly  modern 

and  of  special  interest.  Sixteen  men  can  assemble  over 

2,000  motors  per  day  of  10  hours.  Each  man  has  a 

separate  bench  which  is  conveniently  arranged  for  his 

tools  and  all  the  parts  needed  in  the  assembly.  The 

conveying  system  too,  plays  its  part  and  is  securing 

production.  The  various  parts  for  a  motor  come  to  the 

assembler  in  a  box  by  means  of  the  upper  conveyor  belt. 

means  of  the  tray-lift  and  gravity  conveyors,  is  carried 
back  to  the  starting  position  on  the  second  floor. 

FIG.  12— FINAL.  INSPECTION  OF  MOTORS 
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Ideas  from  Practical  Men 
Devoted  to  the  excliangre  of  information  on 
UBefiil  methods.  Its  scope  includCB  all  divisions 
of  the  machine  baildin^  industry,  from  draft- 

ing  room  to   shipping:   platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those   published   are    paid    for 

Are  Metal  Workers  Hidebound? 
— Discussion 

By  Frank  W.  Curtis 

The  discussion  of  the  above  title  by  Alfred  Herbert, 
Ltd.,  Coventry,  England,  on  page  768,  Vol.  57,  of  the 
American  Machinist,  stating  that  power  consumption  of 

~Wor/<  B 

FIG.  1— ACTION  OP  CHIPS  CUT  WITH  TOOLS  HAVING  FLAT 
AND  HOLLOW  TOP  RAKE 

metal  cutting  tools  has  not  received  sufficient  attention 
amongst  users  of  such  tools,  certainly  brings  out  a  sub- 

ject which  can  stand  unlimited  criticism. 
Tool  grinding  is  perhaps  the  most  important  factor 

to  consider,  yet  such  details  as  speeds  and  feeds,  position 
of  tool  to  work,  type  and  condition  of  machine  tool  and 
type  of  drive,  must  be  borne  in  mind  when  horsepower 
consumption  is  to  be  determined.  A  good  definition  for 
tool  grinding  is  the  art  of  correctly  grinding  angles  of 
cutting  tools  so  they  will  hold  up  a  sufficient  length  of 
time  according  to  the  nature  of  the  work  to  be  ma- 

chined, produce  the  necessary  finish  and  accuracy 
required,  and  remove  more  metal  (or  material  to  be 
cut)  with  a  minimum  amount  of  power.  How  many 
manufacturing  plants  are  there  that  can  claim  correct 
tool  grinding?  Many  shops  have  some  machining  oper- 

ations "licked"  in  so  far  as  tool  grinding  is  concerned, 
but  there  is  a  good  field  for  improvements  which  should 
be  carefully  investigated  and  the  investment  will  be 
rapidly  repaid  by  production. 

It  was  stated  in  the  previously  mentioned  discussion 
that  a  certain  concern  in  England  changed  over  their 
lathe  tools  from  the  ordinary  type  to  a  curved  top  face 
type,  and  a  reduction  of  power  consumption  was  evident. 
Perhaps  this  was  due  to  the  action  of  chip  curling 
brought  forth  by  the  concave.  Referring  to  Fig.  1,  this 
may  be  clearly  explained  in  a  diagrammatical  way: 
A  represents  a  tool  cutting  a  steel  shaft  B  with  a 
feed  per  revolution  shown  at  C.  This  tool  is  ground 
straight  on  the  top  face  (referred  heretofore  as  the 
ordinary  type)  as  shown  and  the  action  of  the  chip 
would  be  to  rub  over  the  entire  surface  of  the  tool 

which,  in  my  estimation,  would  create  a  back  pressure 
probably  not  great  enough  to  notice  except  by  a  check- 

up of  the  current  consumed.  At  D  is  shown  a  tool  with 

a  curved  top  face  more  commonly  called  "hollow  rake," 
and  the  action  of  the  chip  in  this  case  is  to  curl  up  much 
more  than  the  curve  on  the  tool,  thus  having  a  tend- 

ency to  cut  more  freely  and  reduce  back  pressure.  This 
would  not  be  the  case  in  turning  cast  iron  as  this  metal 
breaks  up  immediately  after  being  cut  and  does  not  curl 
as  steel  does.  This  conclusion  of  back  pressure  has 
never  been  theoretically  proved  by  the  writer,  but  is 

written  from  practical  experience.  It  must  be  remem- 
bered that  nearly  all  machining  operations  have  certain 

peculiar  characteristic  points  which  require  specially 
ground  tools,  yet  the  fundamental  principle  is  the  same 
for  various  metals  to  be  machined. 

It  seems  that  a  way  for  testing  power  consumed  by 

these  two  styles  of  tools  would  be  to  use  some  "freak" 
tools  such  as  shown  in  Fig.  2,  as  well  as  the  examples 
already  shown.  A  represents  a  tool  ground  with  a  flat 
top  rake  and  relieved  a  short  distance  back  of  the  cut- 

ting edge  as  shown  at  B.  Example  C  also  has  a  flat  top 
rake  for  a  distance  shown  at  D,  after  which  a  hollow 
is  ground  to  cause  the  chip  to  curl.  These  tools  would 
naturally  reduce  back  pressure  to  some  extent.  At  E 
is  shown  a  tool  having  a  flat  top  rake  F,  relieved  at 
G,  and  having  a  portion  H,  which  the  chip  would  strike 

FIG,  2 — TOOLS  GROUND  TO  DKTERMINE 
POWER  CONSUMPTION 

against  and  readily  determine  whether  back  pressure 
occurs,  resulting  in  the  use  of  more  power. 

While  all  of  the  tools  referred  to  in  the  above  ex- 
amples are  shown  with  flat  top-rake,  they  can  be  made 

with  hollow  top-rake,  but  when  so  made  it  should  be 
remembered  that  the.  cutting  angle  in  all  cases  must  be 

uniform,  as  shown  at  K  and  L,  in  order  to  make  com- 
parative tests. 
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Internal  Thread  Milling  Tricks 
By  Joe  V.  Romig 

Many  designers  and  makers  of  thread-milling  hobs, 
insist  that  hobs  for  internal  work  must  not  be  made 

larger  than  one-third  the  inside  diameter  of  the  bore 
in  order  to  cut  free  and  to  clear  the  helical  angle  of 
the  thread.  That  this  is  not  the  case,  as  has  been 
proved  time  and  again  by  jobs  that  have  come  under 

the  writer's  observation  during  a  long  experience  in 
such  work. 

One  job  in  particular  had  a  bore  of  U  in.  in  diameter 
to  be  milled  with  10  threads  per  inch.  Had  the  rule 
been  followed  out  for  this  job  the  hob  would  have  been 

FIG.3 FIG. 4 \f^-^ 

r^JL 

FIG.  1— ORDINARY  AMOUNT  OF  RELIEF  FOR  SMALL  HOBS. 
FIG.  2— MAXIMUM  RELIEF  FOR  LARGE  HOBS.     FIG. 

3— HOW  THE  HOLE  SHOULD  BE  MACHINED. 
FIG.   4— GAGE  WITH  TOPS  OF  THREADS 

GROUND  OFF 

too  weak  to  do  any  work  at  all  and  the  fact  that  the 
hole  was  1  in.  deep,  demanded  that  the  hob  be  very 
strong. 

Hobs  equal  to  three-quarters  the  diameter  of  the  bore 
were  made  and  after  gashing  were  relieved  as  per 
Fig.  2. 

The  main  point  to  observe  in  the  making  of  the  larger 
diameter  hob  is  the  maximum  amount  of  relief  neces- 

sary for  the  clearance  of  the  teeth. 
A  comparison  of  Figs.  1  and  2  will  enable  one  to 

see  the  difference  between  an  ordinary  amount  of  relief 
and  that  of  a  hob  having  the  maximum  relief.  All 
bores  to  have  threads  milled  in  them  should  have  a 
recess  at  the  bottom,  in  depth  slightly  in  excess  of  the 
large  diameter  of  the  thread  and  this  recess  should  be 
tapered  to  the  angle  of  the  thread  as  shown  in  Fig.  3. 
The  outer  end  of  the  bore  should  be  counterbored  to 
the  diameter  of  the  thread  and  to  the  depth  of  one 
thread. 

One  of  the  common  troubles  experienced  in  milling 
internal  threads  is  that  when  the  tops  of  the  hob  teeth 
wear  off,  they  make  rounded  bottoms  in  the  threads, 
which  will  prevent  the  entrance  of  the  plug  thread-gage 
even  though  the  thread  may  be  over  size  in  the  rest 
of  its  form. 

All  gages  for  machine  use  should  be  ground  off  on  the 

top  of  the  thread  as  .shown  in  Fig.  4.  All  thread-milled 
work  should  be  sized  with  hand  taps  kept  in  good  and 

sharpened  condition.     Then  as  a  finished  sizing  gage. 

use  a  regular  full  thread  gage  of  the  regular  type  and 
no  trouble  will  be  experienced. 

If  one  would  insist  in  changing  hobs,  just  as  soon 
as  the  tip  wears  out  of  shape,  there  could  be  no  pro- 

duction, therefore  the  above-mentioned  rule. 
What  holds  good  on  internal  threads  is  just  reversed 

on  external  threads,  and  the  inside  or  root  diameter 
of  an  external  gage  should  be  ground.  The  amount 
of  grinding  for  best  results  is  to  remove  the  thread  to 
3  its  proper  height. 

A  Tapping  Device 
By  Bert  Grouse 

Having  a  number  of  large  holes  to  tap  in  steel  plates, 
I  attempted  to  do  the  job  in  a  drilling  machine  but 
found  considerable  difficulty  in  getting  good  results  as 
the  tap  would  chew  up  the  threads  and  spoil  the  holes. 

I  then  made  the  sleeve  shown  in  the  sketch  and  fitted 
it  with  a  socket  to  hold  the  tap.  The  sleeve  was  keyed 
to  the  spindle  of  a  drilling  machine. 

A  thread  of  the  same  lead  as  the  tap  to  be  used 
was  cut  on  the  shank  of  the  socket  which  was  fitted  to 
a  plain  hole  in  the  bottom  of  the  sleeve  so  as  to  slide 
freely  on  a  feather.  A  nut  provided  with  a  lever  was 
screwed  on  the  threaded  shank  of  the  socket.  The  con- 

struction is  shown  in  Fig.  2. 
With  the  tap  in  the  socket,  and  the  lever  on  the  nut 

placed  against  a  stop  on  the  machine  table  aa  shown  in 
Fig.   1  the  device  was  ready  for  use. 

It  will  readily  be  seen  that  the  threaded  shank  of 
the  socket  acted  as  a  lead  screw  and  was  forced  through 
the  stationary  nut  as  the  spindle  revolved.  As  the 
socket  carried  the  top  the  latter  was  fed  into  the  hole 

FIG.l 

FI6.2 

Pia.  1— T.^PPIXG  DEVICE  READY  FOR  USE.     FIG.  2— 
SECTION  SHOWING  CONSTRUCTION 

the    same    amount   per    revolution    as   the    lead    of   its 
thread. 

The  spindle  of  the  machine  was  prevented  from  ris- 
ing by  a  stop  pin  on  the  bracket  which  kept  the  feed 

lever  from  turning. 
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Some  Vertical  Grinding  Jobs 
By  Herbert  Crawford 

The  shop  of  the  Worthington  Pump  &  Machinery 

Corp.,  Harrison,  N.  J.,  has  a  number  of  interesting 

grinding  jobs  on  vertical  spindle  machines,  a  few  being 
illustrated  herewith.  Most  of  the  machines  shown  are 
belt-driven  Blanchards  which  have  been  doing  duty  for 

several  years  in  a  very  satisfactory  manner.  The 

machine  shown  in  Fig.  1  has  a  substantial  two-jawed 
chuck  fitted  to  the  rotating  table,  and  is  holding  a 

casting  which  forms  part  of  a  bearing  bo.x  for  one  of 
their  machines.  This  piece  is  shown  as  No.  3  in  Fig.  2. 

Its  joint  surface  is  approximately  9  x  12  in.  The 

general  dimensions  of  the  other  pieces  shown  in  Fig.  2 
are  about  as  follows:  No.  1,  8  x  20  in.;  No.  2,  13  x  14 
in.,  and  No.  4,  12  x  14  inches. 

The  wheel  used  is  a  Dayton  combination  14-C  grade  I. 
The  work  is  kept  flooded  with  lubricants  fLubewell 
and  Greasall  mixtures)  during  the  grinding  operations. 

The  grinding  machine  has  superceded  the  miller  on 
this  work,  the  castings  being  ground  from  the  rough 

FIG.  1— GRINDING  THE  JOINT  OP  A  JOURNAL  BOX 

to  a  finish  that  is  perfectly  satisfactory  at  one 
operation. 

An  entirely  different  type  of  operation  is  shown  in 
Fig.  3.  Hard  rubber  is  frequently  finished  by  the 

grinding  process,  notably  fountain  pen  barrels  and 

similar  pieces.  But  the  grinding  of  hard  rubber,  a  non- 
magnetic material,  on  a  grinder  with  a  magnetic  chuck 

is  a  bit  out  of  the  ordinary. 

There  is  shown  in  Fig.  3  a  Blanchard  belt-driven 
machine  with  a  load  of  54  hard  rubber  pump  valves 
in  place  on  the  table.  These  hard  rubber  disks  are 
distributed  around  the  base  of  the  magnetic  chuck  in 
three  rows  of  12,  18  and  24  respectively.  Those  in  the 
outer  circle  bear  against  the  retaining  ring  on  the 
outside  of  the  magnetic  chuck,  while  a  central  disk  fits 
closely  against  the  inner  circle  of  disks. 

Placed  at  frequent  intervals  between  the  various 
disks  in  all  three  rows  are  pieces  of  steel,  mostly  rec- 

tangular, but  a  few  of  them  are  round.  These  fill  the 

•  spaces  between  the  disks  fairly  well  and  act  as  stops, 
•which  effectually  prevents  any   shifting   of  the  disks 

FIG. -A  FliW  OF  THK  PIECKS  GROUND 
IN  THE  SAME  WAT 

while  they  are  being  ground.  These  disks  are  15  64 
in.  thick  in  the  rough  and  0.025  in.  is  removed  from 
each  side. 

Both  the  roughing  and  finishing  cuts  are  taken  on 
this  machine,  the  work  being  flooded  with  lubricant,  as 
when  grinding  metal.  The  wheels  used  are  Dayton 
special  combination  24-36,  grade  M,  and  the  cost  of 
machining  these  parts  has  been  materially  reduced  by 

this  method,  500  pieces  being  ground  to  within  ±0.0005 
in.  in  7]  hours  or  nearly  ten  loadings  of  the  table. 

FIG.   3— GRINDING  HARD  RrBBER  DISKS  OX  A 
IIAGNETIC  CHUCK 
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Geanliness  in  Machine  Tools  and 
Accurate  Inspection 
By  Arthur  W.  Andrews 

One  of  the  most  important  factors  in  the  art  of 
accurate  machine  tool  inspection  is  that  all  instruments 
of  precision  be  kept  scrupulously  clean  at  all  times. 
A  well  equipped  inspection  department  is  an  expensive 
branch  of  any  manufacturing  enterprise,  and  consider- 

ing the  value  of  these  important  tools,  why  should  there 
not  be  a  suitable  place  to  keep  and  use  them  in?  To  be 
sure  inspectors  are  not  always  working  to  ten-thou- 

sandths of  an  inch  but  when  they  do,  it  makes  for 
efficiency  to  to  be  sure  of  their  measurements  without 
delay  and  annoyance  from  particles  of  grit,  which  are 
continually  falling  and  settling  on  our  tools  unless  we 
have  an  enclosure  suitable  for  our  outfits. 

One  of  our  most  valuable  tools  is  a  set  of  Johansson 
or  similar  blocks.  Their  lapped  surfaces  must  be  taken 
care  of,  and  unless  we  protect  these  surfaces  as  much 
as  possible  they  become  scratched.  This  is  an  annoy- 

ance rather  than  an  inaccuracy,  but  if  we  are  careless 
and  do  not  eliminate  this  grit  the  blocks  may  become 
unreliable  for  checking  up  extremely  accurate  dimen- 

sions. We  have  been  getting  along  very  well  with  our 
measuring  tools  in  general,  but  since  the  use  of  measur- 

ing blocks  is  becoming  more  common,  we  cannot  exer- 
cise too  much  care  when  setting  up  our  various  com- 

binations. 

A  great  many  inspectors  use  chamois  to  clean  the 
blocks;  others  use  fiber,  claiming  that  fiber  absorbs 
moisture  more  quickly  than  anything  else.  The  palm- 
of-the-hand  method  however,  seems  to  prevail  in  most 
cases.    But  how  about  the  film  deposited  on  the  blocks? 

A  piece  of  rather  stiff  cotton  cloth  usually  comes  with 
each  set  of  measuring  blocks.  I  have  found  this  very 
good  but  the  cloth  catches  the  dust  and  does  not  seem 
to  be  just  the  thing. 

If  any  of  the  readers  of  the  American  Machinist 
could  suggest  anything  better  I  am  sure  it  would  be 
beneficial  to  all  of  us  in  the  craft. 

Holding  a  Hammer  Head  on  its  Handle- 
Discussion 

By  F.  L.  Sylvester 

On  page  811,  Vol.  57  of  the  American  Machinist  there 
appeared  an  article  under  the  above  title  by  Andrew 
J.  Schwartz.  While  the  method  which  he  shows  would 
undoubtedly  hold  the  hammer  head  on  securely  it  seems 
to  me  it  is  open  to  one  serious  objection  and  that  is 
it  requires  the  hole  in  the  hammer  head  for  the  handle 
to  be  made  to  taper  all  one  way.  Now  all  of  the 
machinists'  hammer  heads  that  I  have  seen  have  the 
hole  smallest  in  the  middle,  enlarging  both  ways,  so  in 
order  to  use  Mr.  Schwartz's  method  it  would  seem  to  be 
necessary  to  go  back  a  step  and  get  the  manufacturers 
to  make  special  heads. 

Of  course  this  would  be  all  right  on  new  work,  but  it 
would  not  help  out  in  replacing  broken  handles  on  the 
hammers  already  in  use.  In  our  place  this  work  comes 
to  me  along  with  other  varied  duties.  At  first  I  drove 
in  steel  wedges  the  same  as  the  makers  do,  and  as 
others  before  me  had  done.  But  steel  wedges  fre- 

quently show  a  strong  love  of  freedom ;  they  very  often 
work  loose  and  come  out,  so  now  I  have  given  up  using 
them,  and  instead  use  hardwood  wedges,  dipped  in  glue 

and  driven  in.  I  make  the  wedges  out  of  handle  stock, 
which  I  cut  up  into  pieces  about  li  in.  long,  and  then 
split  into  about  1  in.  thick.  These  pieces  would  be 
rather  hard  to  whittle  to  the  proper  taper  for  wedges. 
So  I  grind  them  to  shape  on  a  sandpaper  faceplate  in 
the  lathe,  holding  them  by  one  end  with  a  pair  of 
cutting  pliers. 

While  the  steel  wedges  used  to  come  out  quite  fre- 
quently, I  have  not  yet  had  one  of  these  wooden  wedges 

to  come  out. 

Continuous  Milling  Fixture 
By  H.  M.  Clary 

The  illustration  shows  how  a  Milwaukee  vertical  mill- 
ing machine  in  the  plant  of  the  Milwaukee  Screw 

Production  Co.  was  adapted  for  continuous  milling  by 

CONTINUOUS   ROTARY    MILLING    FIXTItRE 

the  use  of  a  special  fixture  on  the  table.  The  fixture 
consists  of  a  heavy  cast-iron  ring  A,  which  holds  42 
piston  pins  in  a  vertical  position.  This  is  mounted  on 
a  rotary  table  driven  by  the  universal  joint  at  the 
right  in  the  usual  manner.  Each  piston  pin  is  clamped 
in  position  as  it  is  loaded,  the  change  being  made  with- 

out stopping  the  fixture. 
It  will  be  noted  that  the  fixture  is  cut  away  on  the 

inside  to  allow  the  milling  cutter  to  reach  the  pin  and 
cut  the  groove  for  the  connecting  rod  clamping  bolt. 
A  radius  cutter  ?  x  3}  in.  is  used.  The  spindle  speed 
of  the  machine  is  168  r.p.m.,  and  the  table  feed  is  9 
in.  per  minute  which  gives  a  production  of  540  pins 

per  hour.   ^   

The  Value  of  Calculations  in  the  Machine 

Shop — Discussion 
By  Elam  Whitney 

On  page  616,  Vol.  57  of  the  Am.erican  Machinist, 
W.  H.  Kellogg  contributes  a  very  interesting  discussion 
under  the  above  title.  Every  machine  shop  or  tool  room 
employing  several  workmen  should  have  a  draftsman, 
not  necessarily  a  high  grade  designer  but  a  young  man 
who  can  calculate  problems  in  trigonometry  and  make 
layouts  to  an  enlarged  scale.  The  latter  is  of  more 
importance  than  one  would  think  and  is  a  means  of 
economy,  as  many  problems  can  be  quickly  solved  by 
making  a  ten  times  size  layout  and  scaling  the  required 
dimensions. 
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Self-expression  or 
Sentimentalism 

A  LOT  OF  bunk  is  circulating  about  the  worker's 
lack  of  opportunity  for  self-expression.  To  give 

a  man  instructions  or  even  advice  about  how  his  tool 
should  be  ground,  or  what  feed  or  speed  he  should  use 
on  a  given  job  is  considered  equivalent  to  suppressing 
his  individuality  and  reducing  him  to  a  mere  machine. 
The  cry  is  that  every  man  should  have  a  chance  for  self- 
expression. 

The  peculiar  thing  about  it  is  that  every  man  has 
that  chance  practically  all  the  time  but  that,  very  wisely, 

he'  prefers  to  leave  it  alone  when  it  happens  to  be 
against  his  interest.  There  is  nothing  to  prevent  him 
from  expressing  his  individuality  by  wearing  hip  boots 
at  a  dance,  or  keeping  his  hat  on  in  the  presence  of 
ladies  or  eating  peas  with  a  knife  but  does  he  do  it? 
Not  he,  because  doing  it  would  hurt  him.  He  would  be 
laughed  at  and  lose  his  social  standing.  It  is  more 
than  doubtful  whether  there  is  much  demand  for  oppor- 

tunity for  self-expression  on  the  part  of  the  worker 
himself.  Probably  it  exists  only  in  the  mind  of  his 
would-be  friends  and  uplifters.  It  is  doubtful  whether 
he  appreciates  being  uplifted.  He  probably  fears  that 
he  may  lose  his  footing;  he  prefers  to  stand  on  solid 
ground.  Besides  he  has  unlimited  chances  for  self- 
expression  outside  of  the  shop  and  he  uses  them. 

He  expresses  himself  by  the  way  he  treats  his  wife, 
raises  and  educates  his  family,  by  the  appearance  of 
his  home  and  the  flowers  in  his  yard — or  their  absence — 
by  the  vote  he  casts,  the  books  and  papers  he  reads,  the 
societies  and  clubs  he  frequents,  the  games  he  plays. 
He  does  not  show  the  world  that  he  is  an  individual 
with  a  soul  and  mind  of  his  own  by  eating  oatmeal 
with  a  safety  pin  or  other  fool  stunts.  And  yet  his 
so-called  friends  insist  that  he  should  be  encouraged  to 
do  things  in  the  shop  in  a  way  which  has  been  dis- 

credited long  ago  and  that  he  should  be  encouraged  to 
express  himself  in  ways  which  do  no  good  to  him  or 
to  others  but  which  would  hurt  his  employer  and  reduce 
the  results  of  his  labor. 

The  Engineer 
In  Civic  Life 

RECENT  DEVELOPMENTS  indicate  the  occurrence 
-of  two  interesting  events,  the  realization  by  the 

public  of  the  service  it  can  command  from  the  engineer 
and  the  awakening  of  the  engineer  to  the  fact  that  he 
can  be  a  valuable  public  servant. 

The  latest  addition  to  the  list  of  eminent  engineers 
in  public  life  is  Prince  Gelasio  Caetani,  ambassador  from 
Italy.    Probably  it  is  more  than  a  coincidence  that  the 

new  ambassador  is  of  the  same  branch  of  the  profes- 
sion as  Herbert  Hoover  and  John  Hays  Hammond.  The 

mining  engineer  must  of  necessity  spend  much  of  his 
time  abroad  and,  if  he  has  the  right  stuff  in  him,  can- 

not but  be  broadened  by  the  many  contacts  he  makes. 
Another  instance  of  the  recognition  foreign  countries 

are  according  to  the  engineer  is  the  decision  of  Czecho- 
slovakia to  introduce  the  management  methods  of  an 

American  engineer,  Frank  B.  Gilbreth. 

The  other  side  of  the  picture  is  presented  by  the 
renewed  energy  displayed  at  the  recent  meeting  of 
American  Engineering  Council  of  the  Federated  Ameri- 

can Engineering  Societies  in  Washington.  Founded 
primarily  to  make  available  to  the  country  the  advice 
and  opinion  of  its  engineers,  the  F.  A.  E.  S.  has  strug- 

gled through  its  organization  period  and  now  seems 
to  have  its  second  wind.  Its  investigations  of  waste 
in  industry  and  the  twelve-hour  work  day  are  to  be 
followed  up  by  two  other  surveys  of  equal  im.portance 
the  subjects  of  which  have  not  been  announced.  This 
will  be  good  news  for  its  supporters  as  even  its  best 
friends  have  had  apprehensive  moments  during  the 
period  of  growing  pains. 

"Engineering  thinking"  and  "the  engineering  ap- 
proach" may  perhaps  have  fallen  to  the  status  of  mere 

catchwords,  but  there  is  nevertheless  a  real  need  for 
the  methods  of  the  engineer  in  public  office  and  the 
more  of  him  this  country  can  induce  to  enter  its  service 
the  better. 

Even  the  Worm 

Will  Turn  At  Last 

THE  ACTION  of  angry  citizens  in  the  Southwest  in 
wreaking  summary  vengeance  on  a  recalcitrant  rail 

striker  who  defied  the  authority  of  the  local  vigilance 
committee,  is  not  to  be  condoned  on  any  grounds  of 
legality.  Nevertheless,  it  should  be  a  warning  to  the 
few  men  of  this  type  in  the  ranks  of  organized  labor 
that  there  is  a  limit  to  public  patience  beyond  which 
it  is  not  wise  to  step. 

Faced  with  the  loss  of  a  needed  public  utility  even 
the  most  pacific  and  easy-going  of  communities  is  likely 
to  fight.  When  roused  its  citizens  are  quite  likely  to 
go  farther  than  their  calmer  judgment  would  dictate 
as  wise. 

Generally  speaking  the  average  citizen  is  not  easy 
to  fool  all  the  time.  He  usually  has  a  pretty  fair  idea 
as  to  which  side  is  in  the  right  in  an  industrial  dispute 
and  his  opinion  does  much  to  determine  the  winner. 

Malcontents  in  both  camps  of  the  coal  controversy 

may  well  take  heed  of  this  small  incident  in  an  out-of- 
the-way  town.  If  a  harrassed  public  should  come  to 
the  conclusion  that  both  sides  are  wrong  and  that  it  is 
paying  the  bill,  it  may  act  hastily  to  the  detriment  not 
only  of  the  parties  at  issue  but  of  itself  as  well. 

It  would  be  a  great  pity  if  any  such  issue  were  forced 
in  this  country.  As  a  nation  we  are  well  on  the  way  to 
prosperous  times  with  no  fear  of  aggression  from  other 
nations  and  but  little  chance  even  of  friction  with  them. 
Our  only  danger  is  from  internal  strife.  Let  us  hope 
that  those  who  might  be  instrumental  in  stirring  it  up 
will  be  warned  in  time. 
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Ferracute   Deep-Throated  Punching  Press 
The  punching  press  shown  In  the 

accompanying  illustration  is  in- 
tended for  punching  and  shearing 

bar  metal,  and  is  therefore  more 
massive  than  machines  used  for  cut- 

ting and  forming  sheet  metal  only. 
The  machine  is  designated  as  the 

P43  deep-throated  punching  press, 
and  has  recently  been  brought  out 

weighs  750  lb.  The  shaft  on  which 
it  runs  has  bronze  bearings,  is  3i  in. 
in  diameter  and  is  forged  with  a 
large  solid  collar  in  which  the  clutch 
mechanism  is  mounted  and  which 
serves  as  the  brake  wheel.  The  front 
end  is  provided  with  an  eccentric, 
fitted  with  a  tapered  bearing  and  held 
in  place  by  a  large  nut.    The  construc- 

FERRACUTE   DEEP-THROAT  PUNCHING   PRESS 

by  the  Ferracute  Machine  Co., 
Bridgeton,  N.  J.  The  frame  of  the 
press  is  of  I-section  and  heavily  re- 

inforced to  prevent  springing  under 
the  stress  of  punching.  Due  to  the 
depth  of  the  throat  the  construction 

must  be  unusually  rigid;  the  dis- 
tance from  the  center  of  the  ram 

back  to  the  frame  is  42  in.  The 
press  is  intended  to  withstand  a 
pressure  of  35  tons.  It  is  capable  of 
shearing  flat  iron  or  soft  steel  2  by 
5  in.  in  size,  of  punching  a  1-in.  hole 
in  metal  ̂ r.  in.  thick,  or  of  cutting 
off  14-in.  round  bars. 

The  flywheel  is  at  the  rear  of  the 
frame,  and  is  35  in.  in  diameter  and 

tion  is  such  that  the  shaft  can  be 

quickly  assembled  and  removed  with- 
out the  withdrawing  of  any  keys, 

the  eccentric  being  driven  by  a 
feather  in  the  tapered  part  of  the 
shaft.  This  construction  not  only 
enables  a  variety  of  strokes  to  be 

attained  by  substituting  other  ec- 
centrics, but  it  leaves  the  shaft  al- 

most full  size  where  it  projects  from 
its  front  journal  bearing. 

The  ram  is  guided  by  two  gibs, 
allowing  accurate  adjustments  for 
wear.  The  pitman  contains  a  pivot 
so  mounted  in  the  ram  that  a  large 
bearing  surface  of  solid  metal  is 
obtained.    The  pitman  stem  is  firmly 

gripped  by  a  telescopic  nut  forming 
the  pivot  and  made  in  halves 
clamped  together  with  heavy  bolts. 
The  press  has  a  stroke  of  IJ  in.  and 
a  ram  adjustment  of  3  inches. 

The  stay  rods  shown  fitted  to  the 
press  can  be  employed  when  very 
heavy  punching  is  being  done  and  it 
is  not  necessary  to  have  the  throat 
entirely  clear,  as  the  rods  prevent 
springing.  The  motor  shelf  shown 
attached  to  the  back  of  the  frame 

can  be  furnished  to  meet  the  require- 
ments. The  press  is  35  in.  wide,  48 

in.  deep,  and  has  a  height  of  83  in. 
Its  total  weight  is  5,350  pounds. 

Jiflfy  Adjustable  Fly -Cutter 
An  adjustable  fly-cutter,  known  as 

the  Jiffy  drilling  machine  cutter,  has 
been  placed  on  the  market  by  Paul 
W.  Koch  &  Co.,  19  South  Wells  St., 
Chicago,  111.  The  body  of  the  tool 
is  made  of  malleable  cast  iron,  ma- 

chined and  polished  all  over.  The 
tool  carries  two  tool-steel  cutters,  as 
shown  in  the  accompanying  illustra- 

tion, either  of  which  can  be  easily 
adjusted  by  loosening  a  nut.  The 
device  is  intended  for  use  in  cutting 
holes  in  fiber  sheets,  metal  plates, 
or  work  up  to  A  in.  thick. 

The  tool  is  made  in  two  sizes,  the 
smaller  one  cutting  diameters  from 

1^  to  3  in.,  and  the  larger  one  diam- 
eters from  IJ  to  6  in.  The  taper 

on  the  shank  of  the  smaller  tool  is 
No.  2  Morse  and  the  larger  No.  3 
Morse.  Special  cutters  can  be  ob- 

tained to  cut  metal  li  in.  thick. 

JIFFY   ADJUSTABLE  FLY-CUTTER 
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O-Z  Hand  Tachograph 
A  tachometer  having  an  attach- 

ment by  means  of  which  charts  can 
be  made  to  graphically  record  the 
speed  of  the  mechanism  being  ob- 

served, has  recently  been  placed  on 
the  market  by  0.  Zernickow,  15  Park 

Row,  New  York,  N.  Y.  The  instru- 
ment, which  is  knovm  as  the  O-Z  hand 

tachograph,  is  shown  lying  in  its  case 
in  Fig.  1.  The  tachometer  itself  is 
similar  in  general  construction  to 
the  tool  described  as  a  Cutmeter  on 
Page  926,  Vol.  54  of  American 
Machinist. 

Various  types  of  points,  shown 
lying  in  front  of  the  instrument,  are 
furnished,  as  well  as  a  wheel  by 
means  of  which  peripheral  speeds  can 
be  measured.  The  mechanism  is 

sufficiently  damped  to  prevent  vibra- 
tion of  the  indicating  needle.     The 

draw  parallel  longitudinal  lines  on 
the  strip  of  paper.  The  disks  are  so 
placed  on  the  roll  that  the  position 

of  the  pen  in  relation  to  the  longitu- 
dinal lines  agrees  with  the  reading 

on  the  dial  of  the  instrument.  The 

pen  that  draws  the  line  indicating  the 
speed  is  the  one  at  the  right.  It  is 
actuated  through  a  suitable  mechan- 

ism of  'levers  by  means  of  a  pin 
that  extends  from  the  end  of  the 
tachometer  itself. 

Practically  all  fluctuations  of  speed, 
whether  as  slight  as  1  or  2  per  cent 
of  the  total  speed,  or  of  great  varia- 

tion such  as  when  shutting  down 
rotating  equipment,  can  be  recorded. 
It  is  stated  that  the  mechanism  is 
suflSciently  sensitive  and  rapid  in 
operation  to  record  quick  changes 
of  speed  that  are  much  in  the  nature 

a  line  parallel  to  the  direction  of  the 
paper  travel.  Every  second  it  draws 
a  small  vertical  line,  being  caused 
to  operate  by  a  clockwork  mechanism. 
Since  the  speed  of  travel  of  the  paper 
can  be  varied,  the  small  vertical  lines 

FIG.  1— O-Z  HAND  TACHOGRAPH 

dial  is  3  in.  in  diameter  and  the  net 
weight  of  the  instrument  is  2  pounds. 

As  regards  the  recording  mechan- 
ism that  makes  the  chart,  a  plain 

strip  of  paper  is  fed  through  the 
device  by  means  of  two  rollers  oper- 

ated by  clockwork.  The  speed  of 
travel  of  the  paper  can  be  varied  by 
the  small  lever  shown  on  top  of  the 
clockwork  at  the  left.  The  time  is 
indicated  along  the  longitudinal  lines 
and  the  speed  by  the  vertical  height. 
The  advantage  of  this  method  of  con- 

struction over  that  employing  circu- 
lar diagrams  is  that  any  range  or 

length  of  test  can  be  employed  that 
is  required.  The  arrangement  of 
the  members  and  the  method  of 
operation  can  easily  be  observed  in 
Fig.  2,  which  shows  a  chart  being 
made. 

The  upper  driving  roller  carries 
small  disks  that  are  in  contact  with  the 
large  inking  roller,  so  that  the  disks 

of  vibrations.  Since  the  actual  speed 
is  not  imprinted  on  the  chart,  the 
operator  usually  observes  the  speed 
in  the  test,  as  shown  by  the  dial,  and 
marks  it  on  the  parallel  lines  of  the 
chart  to  serve  as  a  matter  of  record. 

The  entire  range  of  the  width  of 

the  paper  strip  is  available  to  indi- 
cate the  speed  throughout  each 

range  of  the  tachometer.  These 

ranges  are  controlled  by  the  thumb- 
slide  on  the  instrument  itself.  When 
the  pen  arrives  at  the  edge  of  the 
paper,  the  next  range  can  be  engaged 
by  the  gear  shifting  mechanism 
connected  with  the  thumb-slide,  so 
that  clear  registration  of  small  fluc- 

tuations in  speed  can  be  observed. 
The  instrument  is  normally  furnished 
with  a  range  from  60  to  8,000  r.p.m., 
although  it  can  also  be  supplied  for 
speeds  from  30  to  24,000  r.p.m. 

At  the  left  of  the  mechanism  there 
is  a  second  pen  that  normally  traces 

FIG. 
2— RECORDIXG  MECHANISM 
OF  O-Z  TACHOGRAPH 

or  dots  serve  to  indicate  the  length 
of  time  through  which  the  changes 
in  speed  occurred. 

The  inking  roller  can  easily  be  with- 
drawn for  cleaning  and  recondition- 

ing. The  tachograph  can  be  brought 
to  the  work  and  used  under  practi- 

cally the  same  conditions  for  which 
a  plain  tachometer  is  employed.  The 
fact  that  it  is  direct-reading  makes 
the  instrument  easy  to  employ. 

Bath  Improved  Interna] 
Thread  Micrometer 

An  improved  form  of  the  Bath 
internal  thread  micrometer,  similar 
in  principle  to  the  one  described  on 
page  1102,  Vol.  54  of  American 
Machinist,  has  recently  been  placed 
on  the  market  by  John  Bath  &  Co., 
Inc.,  Worcester,  Mass. 

The  advantage  claimed  for  this 

type  of  tool  is  that  the  combination 
of  the  sliding-wedge-operated  jaws 
with  the  micrometer  screw  permits  a 
very  minute  adjustment  or  increment 
of  diameter  to  be  represented  by  a 

considerable  movement  of  the  gradu- 
ated dial,  or  thimble.  The  space  be- 

tween figures  on  the  thimble  corre- 
sponds to  a  variation  of  0.001  in.  at 

the  measuring  jaws,  and  as  each  of 
such  divisions  is  sub-divided  into  ten 

equal  spaces,  readings  in  "ten-thou- 
sandths" are  easily  obtainable. 

The  bases  of  the  jaws  have  an 
extra  wide  bearing  upon  the  inclined 
bearing  surfaces  of  the  body,  tending 

to  impart  rigidity  to  the  tool.  The 
outer  flange  that  serves  to  protect 
the  jaws  also  acts  as  a  pilot  to  assist 
the  operator  in  entering  the  tool 
Correctly  in  the  thread  to  be  meas- 

ured. The  thread  of  this  pilot  is 
made    0.020    in.    smaller    in    pitch 
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diameter  than  the  nominal  size  of 
the  micrometer.  Four  grooves  cut 
across  the  periphery  of  the  pilot  as- 

sist in  cleaning  out  any  dirt  or  chips 

Shore  Model-D  Dial  Recording  Scleroscope 

BATH    INTERNAL    THREAD    MICIloME- 
TER  AND  MASTER   RING 

that  may  have  lodged  in  the  threads 
to  be  measured. 

What  amounts  practically  to  a  line 
contact  in  measuring  threads  within 
the  capacity  of  the  tool  is  secured 
by  grinding  the  threads  in  a  final 
grinding  operation  while  the  tool  is 
set  at  the  minimum  diameter  of 
0.020  in.  below  nominal  size.  The 
effect  of  this  grinding  is  to  make 

each  jaw  "high"  at  a  line  midway 
of  its  thickness,  falling  away  slightly 
as  either  edge  is  approached,  and  to 
prevent  any  interference  of  helix 
angles  due  to  slight  disparity  be- 

tween nominal  and  actual  sizes  of 
the  threads  to  be  measured. 

Each  size  of  micrometer  is  supplied 
with  a  master  ring.  The  ring  is 
recessed  upon  both  sides,  and  holes 
through  the  web  serve  the  double 
purpose  of  lightening  the  tool  and 
making  it  less  liable  to  distortion 

in  hardening  or  subsequent  mis- 
handling. A  recess  midway  of  the 

bore  divides  the  threaded  portion 
into  two  equal  parts  without  inter- 

rupting the  continuity  of  the  threads. 
The  object  of  this  construction  is  to 

avoid  "bell-mouthing"  of  the  gage, 
either  in  the  making  or  in  service, 
and  to  lessen  the  friction  of  the 
threaded  surfaces  when  setting  the 
micrometer  to  size. 

These  micrometers  can  be  supplied 
in  all  commercial  sizes  from  J  to  8 
inches.  The  capacity  of  each  ranges 
from  0.020  in.  below  to  0.O20  in. 
above  the  size  marked  on  the  body. 

The  last  model  of  the  scleroscope 
made  by  the  Shore  Instrument  & 
Manufacturing  Co.,  Van  Wyck  Ave. 
&  Carll  St.,  Jamaica,  N.  Y.,  in  which 
instrument  the  height  of  rebound  of 
a  small  hammer  striking  the  work  is 
read  on  a  vertical  scale  to  indicate 
the  hardness  of  the  test  piece,  was 
designated  as  Model  CI  and  was 
described  on  page  742,  Vol.  56,  of 
American  Machinist.  A  machine 
which  is  similar  in  principle  in  so 
far  as  it  employs  a  hammer  that  is 
dropped  on  the  work,  but  which  indi- 

cates the  hardness  on  a  circular  dial 
and  gives  a  permanent  indication  of 
the  value,  has  now  been  developed  by 
the  same  manufacturer.  The  new 
instrument,  which  is  designated  as 
the  Model  D  recording  scleroscope,  is 
shown  in  the  accompanying  illustra- 
tion. 
The  hammer  is  considerably 

longer  and  heavier  than  that  em- 
ployed in  the  previous  model.  It  can 

be  seen  in  the  foreground  in  the  ac- 
companying illustration.  It  is  per- 

mitted to  drop  but  a  short  distance, 
J  in.  being  the  height  of  the  drop. 
The  amount  of  energy  with  which 

A  mechanism  is  incorporated  for 
catching  the  hammer  at  the  top  of 
its  rebound.  It  consists  in  the  main 
of  a  sensitive,  one-way  ball  clutch 
and  pilot  sleeve.  This  mechanism 
normally  holds  the  hammer  at  its 

upper  starting  position.  When  re- 
leased, the  pilot  sleeve  and  clutch 

fall  with  the  hammer,  although 
slightly  after  it;  and  even  though 
the  rebound  of  the  hammer  be  very 
slight,  the  one-way  clutch  causes  the 
hammer  to  be  held  in  position  at  the 
top  of  its  rebound. 

Following  this  cycle,  the  clutch  as- 
sembly is  raised  to  its  starting  posi- 

tion, carrying  the  hammer  with  it 
in  its  now  superposed  position. 
When  the  hammer  comes  to  its  upper 
or  starting  position,  it  actuates  a 
rack  and  pinion  and  hair-spring 
pointer  mechanism  to  indicate  on  the 
dial  the  amount  of  rebound  and, 
therefore,  the  hardness  of  the  speci- 

men. The  hardness  values  indicated 
on  the  instrument  agree  with  those 
read  on  the  vertical  scale  of  the 
Model  C  scleroscope. 

In  operating  the  instrument,  the 
knurled  screw  shown  at  the  bottom 

SHORE    MODEL-D    DIAL    RECORDING    SCLEROSCOPE 

the  hammer  strikes  the  metal  is  al- 
ways constant,  and  it  is  employed  to 

overcome  the  penetrative  resistance 
of  the  metal  under  test.  That  en- 

ergy which  is  not  absorbed  in  de- 
forming the  test  piece  is  available 

for  reacting  upon  the  hammer.  The 

height  of  rebound  is  thus  propor- 
tional to  the  hardness  of  the  piece. 

cf  the  vertical  tube  is  turned  in  a 

clockwise  direction  about  five-eighths 
of  a  turn,  until  an  internal  stop  is 
reached.  This  movement  is  suffi- 

cient to  elevate,  release  and  then 
drop  the  hammer.  After  the  ham- 

mer has  struck  the  work,  rebounded 
and  been  caught  at  the  top  of  this 
rebound  by  the  clutch  in  the  retainer 
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sleeve,  the  small  knurled  knob  is 
caused  to  turn  in  the  reverse  direc- 

tion by  means  of  a  spiral  spring,  and 
to  raise  the  hammer  and  the  com- 

plete unit  holding  the  clutch.  The 
amount  of  rebound  on  the  hammer  is 
then  indicated  on  the  dial,  the  needle 
of  which  stays  in  position  until  the 
small  knob  is  again  turned  in  a 
clockwise  direction  to  drop  the  ham- 

mer and  make  the  next  test.  It 

should  be  noted  that  pneumatic  ac- 
tuation is  not  employed,  as  in  the 

Model  C  machine. 

In  the  illustration,  the  instru- 
ment is  shown  dovetailed  into  the 

pinion  block  of  its  clamping  stand 
in  the  position  in  which  it  is  used 
for  testing  the  hardness  of  sheets, 
flats  and  balls.  The  stand  shown  on 
the  right  has  a  swinging  arm,  and 
is  employed  for  testing  samples  that 
are  underweight  or  very  slender  and 
which  need  to  be  clamped  in  a  vise, 
or  else  it  is  used  for  testing  heavy 
pieces  placed  on  a  bench  plate. 

On  work  that  is  too  heavy  to  move, 
it  is  possible  to  remove  the  instru- 

ment from  its  stand  and  hold  it  in 
the  hand  while  making  the  test.  The 
ease  and  speed  of  operation  are  the 
principal  features  of  the  scleroscope. 
It  is  ruggedly  constructed  and 
should  be  of  use  on  a  variety  of  work. 

Qeveland  Armature  Works 

Roller-Bearing  Grinder 
A  direct-driven  electric  grinder 

equipped  with  Timken  tapered  roller 
bearings  has  recently  been  placed  on 
the  market  by  the  Cleveland  Arma- 

ture Works,  Inc.,  4732  St.  Clair  Ave., 

Cleveland,  Ohio.  Aside  from  the  anti- 
friction characteristics,  the  main 

feature  of  the  bearings  is  the  fact 
that  adjustment  can  be  made  to  com- 

pensate for  wear  which  will  eventu- 
ally occur.  The  bearing  can  easily 

be  made  tight  after  it  has  been  used 
long  enough  to  wear  and  to  permit 
the  shaft  to  become  unsteady. 

Another  feature  of  the  machine  is 
the  motor  with  its  high  overload 
capacity.  Motors  for  either  alternat- 

ing or  direct  current  can  be  fur- 
nished. In  the  alternating-current 

motor,  both  the  rotor  and  the.  stator 
are  assembled  and  secured  by  means 
of  electric  welding.  The  control  of 
the  motor  is  by  means  of  a  positive, 
quick-acting  switch  carried  in  a  steel 
cabinet  on  the  back  of  the  base.  The 
handle  for  operating  the  switch  is  at 
the  front  of  the  machine,  where  it 
can  be  manipulated  by  the  elbow  of 
the  operator,  even  though  he  should 
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C.A.W.  ROLLER  BEARING  GRINDER 

have  both  hands  full.  In  the  single- 

phase  motor,  the  "cut-out"  is  also 
mounted  in  the  cabinet  at  the  back 
of  the  frame,  and  not  on  the  rotor 
shaft. 

A  lock  is  provided  to  hold  the  shaft 
stationary    when    wheels    are    being 

changed.  The  wheel  guards  and  the 
rests  are  adjustable  and  are  clamped 
by  means  of  handle  nuts,  so  that  no 
wrenches  are  necesary.  Eyeshields 
made  of  heavy  plate  glass  can  be  se- 

cured to  the  front  of  the  guards  to 
protect  the  eyes  of  the  operator  from 
sparks,  and  it  is  thus  not  necessary 
for  him  to  wear  goggles. 

The  machines  can  be  furnished  in 
three  styles  of  mountings,  on  either 
a  floor  pedestal,  a  bench  pedestal,  or 
a  post  bracket.  It  should  be  noted 
that  the  front  corners  of  the  floor 
pedestal  are  cut  away  to  give  foot 
room  for  the  operator,  and  to  allow 
him  to  stand  in  the  mo.st  convenient 
position  for  manipulating  the  work. 
The  floor  pedestal  extends  to  the 
rear,  so  as  to  give  a  solid  support, 

and  it  is  partially  filled  with  concrete ' to  add  to  its  rigidity. 

The  illustration  shows  a  3-hp.  ma- 
chine running  at  1,800  r.p.m.,  and 

carying  two  14  x  2  in.  wheels.  The 
machine  can,  however,  be  furnished 
in  horsepowers  of  1,  2,  3  or  5.  A 
motor  running  at  3,600  r.p.m.  can  be 
furnished  in  either  1  or  2  hp.  Special 
attachments  and  fittings  can  be  pro- 

vided to  meet  conditions. 

Hanlon  &  Wilson  Helical  Expansion  Reamer 
An  expansion  reamer  having  heli- 

cal blades,  as  shown  in  the  accom- 
panying illustration,  was  recently 

placed  on  the  market  by  Hanlon  & 
Wilson,  Wilkinsburg,  Pa.  The  tool 
is  particularly  adapted  to  reaming 
holes  containing  oil  grooves  or  cavi- 

ties which  make  reaming  with  a 
straight-blade  reamer  unsatisfac- 

tory. The  range  of  expansion  of 
each  tool  is  A  in.    The  tool  is  made 

The  segments  having  the  helical 
cutting  edges  form  a  complete 
cylinder  when  assembled,  with  the 
exception  of  the  portions  removed 
when  cutting  them  from  the  solid 
cylinder.  The  tapered  keys  fit  in 
the  cylindrical  bore  formed  by  the 
segments,  the  keys  and  the  seg- 

ments being  so  interlocked  at  their 
ends  to  insure  the  proper  relation 
between  the  members  at  all  times. 

HANLON  &    WILSON   HELICAL  EXPANSION   REAMER 

in  diameter  from  3  to  H  in.,  al- 
though larger  sizes  can  be  furnished 

as  special. 
The  reamer  consists  chiefly  of  a 

central  spindle  or  arbor  threaded  in 
that  portion  of  its  length  on  which 
the  blades  are  fitted.  The  arbor  con- 

tains slots,  the  bottoms  of  which 
form  a  cone  about  the  axis  of  the 
arbor.  Keys  or  wedges  are  fitted  in 
the  slots,  the  taper  on  the  bottom  of 
each  key  corresponding  with  the 
taper  at  the  bottom  of  the  slot, 
while  the  outer  surfaces  of  the  keys 
lie  in  the  surface  of  a  cylinder. 

An  intermediate  washer  is  placed 
between  the  cutting  segments  and 

the  adjusting  nuts,  to  prevent  in- 
jury to  the  adjusting  nuts  when 

making  a  change  in  the  diameter 
and  to  hold  the  blades  from  expand- 

ing to  a  diameter  greater  than  that 
for  which  the  tool  is  set. 

The  diameter  over  the  blades  is 

varied  by  advancing  the  cutting  sec- 
tions lengthwise  along  the  spindle 

by  means  of  the  adjusting  nuts. 
Since  the  keys  travel  in  the  tapered 
slots,  the  diameter  over  the  blades 
can  be  expanded  or  contracted. 
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November  Exports 
Show  Gain 

The  exports  of  metal-workir.g  ma- 
chinery during  November  were  valued 

at  $926,993,  which  was  an  increase  over 
those  of  October  when  the  report  showed 
valuation  to  the  amount  of  $902,188, 
and  a  decided  increase  over  those  of 
November,  1921,  when  they  were  $672,- 
810.  The  detailed  figures,  obtained 
from  the  Bureau  of  Foreign  and  Domes- 

tic Commerce  are  as  follows: 

EXPORTS    METAL-WORKING      MACHINERY 
October       November 
1922  1922 

Lathes    $57,161  $41,123 
Boring  and  drilling  machines  34,262  57,670 
Planers,sharpeners  and  slot ters  38,256  19,975 
Bending  and  power  presses. .  .  7, 1 79  1 2,4 1 7 
Gear  cutters    983  11,707 
Milling  machines    69,389  33,118 
Sawing  machines    1,800  3,573 
Thread  cut t  ing  and  screw  ma- 

chines        7,464  34.926 
Punching  and  shearine  ma- 

chines   14,977  2,848 
Power  hammers    10,386  1 1,820 
Rolling  machines    786  93 
Wire-drawing  machines    935  20 
Polishing  and  burnishing  ma- 

chines   1,248  623 
Sharpening  and  grinding  ma- 

chines   78,044  72,460 
Chucks,  centering:  lathe,  drill 

andother    19,102  14,136 
Reamers,  cutters,  drills  and 
other  parts  for  machinptools  121,944  80,303 

Pneumatic  portable  tools-      .  26,550  53,753 
Foundry    &     molding      ma- 

chinery   .  41,314  49,568 
Other  metal-working  machin- 

ery and  parts  of        370,408  427,060 

Total    metal-working   ma- 
chinery       $902,188      $926,993 

In  accordance  with  the  regular  cus- 
tom, Mr.  Hoover  was  the  guest  of  the 

Conference  at  dinner  and  talked  over 
with  members  department  and  national 
problems. 

Death  Claims  A.  B.  Landis 

A.  B.  Landis,  aged  68  years,  died  sud- 
denly of  heart  disease  December  20  at 

his  home.  Chestnut  Hill,  Pa.  Mr.  Landis 
was  long  identified  with  the  machine 
tool  business,  having  been  actively  en- 

gaged with  several  different  concerns 
since  1874.  For  several  years  he  was 
associated  with  his  brother  F.  F.  Landis 
at  Waynesboro,  Pa.,  and  later,  having 
sold  their  plant  to  the  Geiser  Manufac- 

turing Co.,  he  became  the  superinten- 
dent of  the  tool  department.    While  with 

National  Can  Corporation 
is  Formed 

Neil  McMillan,  formerly  secretary 
and  general  manager  of  the  National 
Can  Co.,  has  been  made  president  of 
the  newly  organized  National  Can 
Corp.,  which  has  taken  over  the  Na- 

tional Can  Co.  The  new  organization 
is  incorporated  for  $1,150,000  and  is 
located  in  Detroit,  Mich.  It  is  the  plan 
of  the  corporation  to  increase  the  num- 

ber of  radiators  manufactured  by  it 
within  the  coming  year. 

Business  Paper  Editors  Meet 
In  Washington 

The  usual  monthly  gathering  of  the 
members  of  the  National  Conference  of 
Business  Paper  Editors  took  place  on 
Monday,  January  15.  The  morning  was 
devoted  to  a  session  in  the  conference 
room  of  the  Chamber  of  Commerce  of 
the  United  States  at  which  plans  for 
the  annual  meeting  of  the  Chamber  and 
other  activities  of  that  body  were  pre- 

sented and  discussed. 
At  noon  the  editors  were  entertained 

at  luncheon  by  the  technical  staff  of 
the  Bureau  of  Standards  in  the  Bureau 
Lunch  Club.  The  afternoon  was  spent 
visiting  various  divisions  of  the  Bureau 
and  listening  to  a  talk  on  the  work  of 
the  Division  of  Simplified  Practice. 

A.   B.   LANDIS 

this  company,  he  developed  and  per- 
fected the  Landis  grinding  machine.  In 

1890  he  again  formed  a  partnership  with 
his  brother,  and  manufactured  cylindri- 

cal grinding  machines.  Seven  years 
later  the  plant  was  destroyed  by  fire 
and  a  stock  company  was  formed  to 
take  over  the  assets  of  Landis  Bros. 
Mr.  Landis  became  the  superintendent 
and  mechanical  engineer  of  the  newly 
formed  company  which  was  known  as 
the  Landis  Tool  Co.  Later  the  Landis 
Machine  Co.  was  started  for  the  pur- 

pose of  making  and  marketing  the  Lan- 
dis threading  machine.  In  1910,  Mr. 

Landis  severed  his  connection  with  both 
the  Landis  Tool  Co.  and  the  Landis  Ma- 

chine Co.  and  moved  to  Chestnut  Hill, 
Pa.,  where  he  opened  an  engineering 
laboratory  for  the  perfecting  of  many 
inventions.  In  the  fall  of  1919,  he  or- 

ganized the  firm  of  A.  B.  Landis  and 
Sons  for  the  purpose  of  commercial 
grinding  and  the  development  of  many 
mechanical  ideas.  Mr.  Landis  was 
active  up  until  the  time  of  his  death. 

Railroads  Ask  for  Liberal 
Policies 

By  a  preliminary  report  filed  by  the railroads  with  the  United  States  Coal 
Commission,  the  adoption  by  legislative 
and  regulatory  bodies  of  a  liberal  policy 
toward  the  carriers  in  order  that  rail- 

road credit  can  be  strengthened  was 

urged. 

O.  D.  Street  Elected  Vice-presi- 
dent of  McGraw-Hill  Co. 

O.  D.  Street,  well  known  for  the  past 
ten  years  as  general  manager  of  dis- tribution of  the  Western  Electric  Co., 
has  been  elected  vice-president  of  the 
McGraw-Hill  Co.,  in  executive  charge 

of  the  Electric  World,  Electrical  Af«-- 
chandising ,  Journal  of  Electricity  and 
Western  Industry,  Industrial  Engineer, 
Electric  Railtvay  Journal  and  Bus. 
Transportation. 

Mr.  Street  has  been  with  the  Western 
Electric  Co.  since  his  graduation  at 
Williams  College.  During  the  War  he 
rendered  valuable  service  in  reorgan- 

izing the  warehousing  division  of  the 
Quartermaster  Corps. 

Kingsland  Shop  Foreman  Talks 
on  Practical  Welding 

E.  S.  Eldridge,  welding  foreman, 
Kingsland  Shops,  Delaware,  Lacka- 

wanna &  Western  R.R.,  spoke  on  prac- 
tical welding  before  the  Metropolitan 

Section  of  the  American  Welding  Soci- 
ety, at  the  Engineering  Societies  Bldg.,- 

New  York  City,  Jan.  16.  The  talk  was 
informal.  It  dealt  with  specific  rail- 

road welding  jobs,  and  was  accom- 
panied by  blackboard  sketches.  The 

enthusiasm  of  the  talker  and  the  mem- 
bers of  the  society  was  unusual;  indi- 

cating that,  although  railroad  shops 
may  be  negligent  in  many  respects,  the 
practical  welding  men  are  on  their  toes 
and  out  to  learn  all  that  they  can. 

Starkey  Talks  on  Steel 
Testing  Method 

An  interesting  meeting  of  the  Amer- 
ican Society  for  Steel  Treating  was 

held  in  the  Assembly  Room  of  the  Mer- 
chants Association,  New  York,  on  the 

ninth  floor  of  the  Woolworth  Building, 
Wednesday  January  17.  Frank  H 
Starkey,  Hartford,  Conn.,  delivered  an 
interesting  talk  on  "Spark  Test  Method  ■ 
for  Testing  Steel."  Black  board  illus- trations were  used. 

» 

Engineers  Museum  Committee 

is  Appointed 
The  Joint  Committee  on  a  National 

Museum  of  Engineering  and  Industry 
appointed  by  the  four  Founder  Engi- 

neering Societies  of  United  Engineer- 
ing Society,  29  W.  39th  Street,  New 

York,  is  composed  of  Edward  D.  Adams 
and  Charles  L.  Clarke  of  the  American 
Institute  of  Electrical  Engineers,  Fred- 

eric A.  Delano  and  Dr.  George  F.  Kunz 
of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  Clemens' 
Herschel  and  Nelson  P.  Lewis  of  the 
American  Society  of  Civil  Engineers 
and  Reginald  Pelham  Bolton  and  Hol- 
brook  Fitz  John  Porter  of  the  American 
Society  of  Mechanical  Engineers,  the 
latter  acting  as  Chairman. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted.  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 

THE  OUTLOOK  is  confus
ing  to  a 

degree  that  is  almost  without  pre- 
cedent. France  has  carried  her 

peaceful  penetration  of  Germany  so 
far  that  what  is  almost  a  state  of  war 
exists,  and  a  political  bridge  has  been 
built  into  Germany  over  which  the  Red 
Army  of  Soviet  Russia  may  at  any  time 
advance  toward  the  Rhine.  This  Red 
Army  is  said  to  include  1,200,000  well 
fed  and  well  equipped  men  who  are  for 
the  most  part  officered  by  Prussians. 
French  francs  have  fallen  to  6.63.  Bel- 

gian francs  are  still  lower  at  6.02,  and 
German  marks  are  almost  worthless, 
being  quoted  at  4iT3  cents  a  thousand. 

But  in  the  face  of  conditions  so 
omnious  the  markets  in  both  England 
and  the  United  States  are  unperturbed, 
money  is  in  abundant  if  not  redundant 
supply,  and  an  issue  of  $100,000,000 
bonds  brought  out  on  behalf  of  the 
Anaconda  Copper  Company,  with  many 
other  smaller  offerings,  have  been  read- 

ily disposed  of. 

In  the  commodity  markets  the  course 
of  prices  and  the  outlook  are  equally 
inconsistent.  It  is  generally  admitted 
that  the  export  demand  for  cotton  will 
be  much  curtailed  by  the  developments 
in  Europe,  but  the  cotton  market  has 
nevertheless  advanced  to  the  highest 
prices  thus  far  touched  this  season  and 
a  further  rise  is  confidently  looked  for. 

Not  a  few  other  basic  commodities 
have  also  moved  upward  and  at  333 
cents  rubber  in  particular  is  worth 
about  twice  what  it  sold  for  a  year  ago. 
The  fact  seems  to  be  that  the  specula- 

tive spirit  always  engendered  by  war 
is  being  aroused  and  is  ready  to  take 
a  hold  of  any  opportunity  that  promises 
a  profit.  This  generalization  appears 
to  be  justified  by  the  advance  in  Stock 
Exchange  memberships,  which  sold  at 
$100,000  last  week. 

But  back  of  it  all  is  the  continued 
increase  in  the  gold  held  by  our  Fed- 

eral Reserve  Banks  which  gained 
another  $15,000,000  last  week  and  now 
stands  at  the  record  figure  of  $3,077,- 
492,000.  Concurrently  there  was  a 
decline  of  $56,000,000  in  the  circulation 
of  Federal  Reserve  Notes  and  the  result 
is  that  the  reserve  ratio  rose  2i  per 
cent  during  the  week  and  now  stands 
at  76.1  per  cent. 

This  assures  a  continuance  of  the 
easy  money  upon  which  speculation 
thrives  and  as  long  as  America  re- 

fuses to  take  alarm  at  the  barking  of 
the  European  war  dogs  it  is  probable 
that  the  buoyancy  of  the  markets  will 
persist. 

But  this  is  not  a  probability  upon 
which  sagacious  men  will  hazard  too 
much  for  it  is  quite  possible  that  in  the 
ever  changing  kaleidoscope  of  European 
affairs  we  may  shortly  see  a  new  polit- 

ical or  miliary  alignment  that  will  be 
disturbing  _  even  to  those  who  believe 
that  America's  detachment  insures  our 

prosperity  no  matter  what  happens 
elsewhere. 

Those  who  are  wise  will  therefore 
continue  to  be  cautious.  They  may  miss 
some  opportunities  to  make  quick  prof- 

its, but  they  will  also  avoid  the  hazards 
of  a  period  in  which  decreasing  pro- 

duction and  advancing  prices  are  to- 
gether at  work  to  check  the  increase 

of  wealth  and  undermine  prosperity. 
This  is  a  truism  that  is  always  vin- 

dicated by  the  event,  though  it  is  not 
always  understood  because  advancing 
prices  have  a  tonic  effect  upon  senti- 

ment until  it  begins  to  be  apparent 
that  they  have  checked  the  distribution 
of  goods  by  compelling  the  ultimate 
consumer  to  reduce  his  purchases. 

"Those  who  are  wise  will  there- 
fore, continue  to  be  cautious.  They 

may  miss  some  opportunities  to 
make  quick  profits,  but  they  will 
also  avoid  the  hazards  of  a  period 
in  which  decreasing  production  and 
advancing  prices  have  a  tonic  effect 
upon  sentiment  until  it  begins  to 
be  apparent  that  they  have  checked 
the  distribution  of  goods  by  com- 

pelling the  ultimate  consumer  to 

reduce  his  purchases." 

Some  such  development  appears  to  be 
casting  its  shadow  before,  for  a  report 
from  Milwaukee  dealing  with  condi- 

tions in  the  underwear  trade  says  that 
"a  general  price  increase  of  about  15 
per  cent  over  last  year  is  reported  by 
salesmen  leaving  for  their  territory 
on  a  spring  selling  trip.  The  advance 
has  tuned  down  buying  somewhat  but 
because  underwear  is  a  necessity  it  is 

not  expected  there  will  be  a  'buyers' 

strike'." 
But  in  other  lines  there  are  no  signs 

of  decreased  activity  as  yet.  Textiles 
generally  are  in  good  demand.  Lumber 
is  firm  and  higher,  reflecting  the  expec- 

tation of  continued  activity  in  the 
building  trade  next  spring.  The  steel 
mills  are  well  employed  and  sold  ahead. 
Copper  is  a  shade  easier  at  141  cents. 
Coffee  is  distinctly  higher  upon  the 
belief  that  the  Brazilian  Government 
has  reduced  its  holdings  to  a  point  at 
which  they  no  longer  menace  the  mar- 

ket. Sugar  is  a  shade  easier  upon  the 
belief  that  European  buying  will  be 
checked. 

The  government  has  at  last  been  able 
to  make  public  the  figures  of  our  im- 

ports for  September  and  October.  They 
were  valued  at  617  millions  as  against 
S57  millions  in  1921.  The  increase  was 
of  course  the  result  of  an  effort  to 
bring  in  goods  before  the  new  tariff 
bill  became  a  law.  The  figures  for 
November  and  December  are  not  yet 
published.  They  may  tell  a  different 
story.     The  December  exports  show  a 

falling  off  of  thirty-six  millions  as  com- 
pared with  November,  and  a  total  for 

the  year  1922  that  is  653  millions  under 
the  value  of  our  exports  f  jr  1921. 

The  Cuban  loan  of  $50,000,000  has 
been  finally  arranged  with  J.  P.  Mor- 

gan &  Company.  The  proceeds  will 
doubtless  help  to  lubricate  the  financial 
machinery  of  the  island  which  has  been 
somewhat  creaky  for  two  years  or  more. 

The  British  Commissioners  over  here 

to  settle  England's  debt  to  our  govern- ment are  returning.  It  is  believed  that 
they  offered  to  fund  the  obligation  in 
66  year  bonds  bearing  interest  at  3 
or  3J  per  cent,  but  that  the  President 
told  them  that  Congress  was  not  yet 
in  a  mood  to  accept  their  proposition. 
Perhaps  Mr.  Harding  is  counting  upon 
a  change  in  the  Congressional  attitude 
toward  those  who  are  indebted  to  us 
when  it  comes  to  be  understood  that 
day  by  day  in  every  way  Europe  will 
continue  to  get  poorer  and  poorer  until 
her  governments  and  her  people  realize 
that  it  costs  more  than  it  comes  to, 
to  collect  international  debts  by  force 
of  arms. 

For  nearly  four  years  the  world  has 
been  kept  in  a  state  of  irriation  and 
economic  paralysis  while  parliaments 
and  prime  ministers  have  been  trying 
to  adjust  these  international  obligations 
The  cost  in  misspent  energy  and  less- 

ened production  probably  exceeds  the 
principal  of  the  debts  in  question. 

If  including  the  reparations  they 
were  all  cancelled  and  forgiven  the  era 
of  good  feeling  and  prosperity  that 
would  follow  would  probably  bring  an 
increase  in  the  world's  wealth  that 
would  be  far  greater  than  the  sum 
total  of  the  obligations  involved.  The 
hope  of  humanity  is  that  some  states- 

man can  be  found  who  will  have  the 
courage  and  the  vision  that  will  induce 
an  acceptance  of  this  view.  In  default 
of  such  leadership  Europe  appears  to 
be  drifting  toward  another  war  and 
ultimate  chaos. 

Dodge  Corporation 
Makes  Changes 

The  Dodge  Sales  and  Engineering  Co., 
Mishawaka,  Indiana,  which  has  for 
the  past  eight  years  been  operating  as 
the  selling  subsidiary  of  the  Dodge 
Manufacturing  Co.  and  Dodge  Steel 
Pulley  Corp.,  has  now  been  consolidated 
with  the  Dodge  Manufacturing  Corp., 
which  was  organized  and  began  business 
last  July. 
The  District  Sales  Organization  of 

the  Dodge  Sales  and  Engineering  Co. 
will  be  continued  as  branches  of  the 
Sales  Department  of  the  Dodge  Manu- 

facturing Corporation.  The  consolida- 
tion was  accomplished  for  the  purpose 

of  simplifying  sales  and  giving  better 
service  to  the  customers  of  the  corpo- 
ration. 
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UNFILLED  ORDERS  on
  the 

books  of  the  United  States 
Steel  Corporation  on  December 

30  totaled  6,745,703  tons,  which  is  a 
slight  decrease  as  compared 
with  November,  when  the 
number  was  6,840,242  tons  and 
also  a  decrease  as  compared 
with  the  figures  of  October 
30  when  the  number  of  un- 

filled orders  amounted  to 
6,902,287  tons.  From  Feb- 

ruary until  November  the  rise 
was  steady  and  it  is  expecteil 
that  with  building  opening  up 
in  the  Spring,  or  perhaps  in 
February  in  some  parts  of  the 
country,  and  with  railroads 
buying  more  rails  and  equip- 

ment, the  number  of  unfilled 
orders  will  again  increase, 
although  the  totals  may  be 
kept  down  by  exceptionally 
steady  work  on  the  part  of 
the  mills. 

Cost  of  Living  took  a  slight 
jump  during  the  month,  but 
the  increase  was  so  small  as 
to  be  almost  imperceptible. 
It  is  still  less  than  that  of  a 
year  ago  and  the  records  of 
previous  years  would  presage 
that  foodstuff  may  lower  and 
drop  from  now  on,  but  nothing  of 
a  radical  nature  should  be  expected. 
Employment  in  every  part  of  the 
country  is  in  a  much  better  condition 
than  for  some  time  past,  wages  are 
good  and  future  prospects  for  the 
United  States  are  brighter  than  they 
have   been   for  the    past   two   years. 

What  slight  increases  or  declines  that 
are  registered  in  the  cost  of  living  are 
of  little  importance  when  employment 
is  in  a  normal  condition  and  wages  are 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and Cleveland  Prices 

Four         One 
Current Weeks       Year. 

Unit           Price Ago          Ago 

Soft  steel  bars . .   per  lb     ?0. 0296  30.0295  30.0256      | 
Cold    finished 

shafting   -per  lb        0.0378 0.0378     0.0338 
Brass  rods      per  lb.,..     0.1742 0.171       0.155 

Solder  (i  and  i)   per  lb....      0.2425 0.24        0.2058 
Cotton  waste..  .    per  lb.  .  .  .     0.  1175 0.11         0.104 
Washers,       cast 

iron  (J  in.).  ..    per  100  lb.    4.33 4.33        4.50 
Emery,    disks. 

cloth,  No.  1,  6 
in.  dia   per  100....      2.96 3.11        3.20 

Lard  cutting  oil  per  gal        0.5583 0.59        0.55 
Machine  oil. .. .    per  gal        0.36 0.36        0.40 
Belting,  leather. 
medium     off  list. ..  .        49% 37%        0.47 Machine      bolts 
up  to  1.x  30  in.  off  list..  ..        51i% 55%        0.65 

as   fair  as   they   are  at  the  present time. 

Freight  Car  Movement  this  month 
shows  healthy  declines  in  bad  order 
cars  and  also  in  car  shortage,  while 
the  surplus  cars  have  taken  a  big  gain 
after  two  months  of  decline  and  the 

figures  today  bring  the  standard  up 
to  approximately  tne  same  place  as  in 
September.  Manufacturers  may  note 
with  satisfaction  that  the  freight  cars 

in  bad  repair  are  each  month 
becoming  less  and  it  is  not 
unreasonable  to  expect  that  in 
the  Spring  there  will  be 
many  more  freight  cars  taken 
from  this  classification  and 
placed  into  the  surplus  car 
column.  It  is  also  an  indica- 

tion that  the  railroads  are 
spending  more  money  toward 
improvement. 

Ten  Metal  Products  Stocks 
that  were  averaged  during 
the  month  showed  an  inclina- 

tion generally  toward  in- creases and  the  chart  this 
week  shows  an  advance  which 
is  worth  noting.  The  com- 

parison with  the  condition  of 
this  market  last  August  when 
it  reached  the  lowest  point  in 
the  last  eighteen  months  is 
particularly  marked  and  the 
line  will  show  that  the  in- 

crease has  been  remarkably 
steady  in  metals  with  only 
seasonal  set  backs.  If  last 
year  is  to  be  considered  -a 
criterion,  the  future  will  show 

firm  gains  each  month  but  it  is  not 
expected  that  they  will  be  nearly 
as  much  as  is  indicated  by  the  chart 
herewith  shown.  Business  is  much 
steadier  in  most  lines  of  metal 
products  and  in  many  cases  factories 
are  working  at  nearly  100  per  cent 
capacity. 

Monthly  uverase  of  car  sliortagre  surplus  iind  bad  order 
cars  in  the  United  states  based  on  returns  to  the  car  service 
division  of  the  American  RaUway  Association. 
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Notes  From  Washington 
By  Paul  Wooton 

Hearty  support  for  a  National  Hy- 
draulic Laboratory  is  coming  from  all 

parts  of  the  country  and  from  the  men 
engaged  in  all  branches  of  engineering, 
the  Senate  sub-committee  was  told  dur- 

ing the  course  of  a  hearing  on  Jan.  10 
at  which  Senator  Ransdell's  bill  provid- 

ing for  the  establishment  of  a  National 
Hydraulic  Laboratory  was  considered. 
The  principal  testimony  was  given  by 
John  Lyle  Harrington,  of  Kansas  City, 
the  president  of  the  American  Society 
of  Mechanical  Engineers;  Gardiner  S. 
Williams,  of  Detroit,  a  hydraulic  engi- 

neer, and  John  C.  Ralston,  of  Spokane, 
Wash.,  a  civil  engineer. 

The  sub-committee  was  told  that  all 
branches  of  engineering  are  coming  to 
attach  greatly  increased  importance  to 
research.  The  hydraulic  laboratory 
would  do  much  to  supplant  rough  and 
ready  knowledge  of  hydraulic  formulas 
and  practice  with  exact  knowledge,  it 
was  said.  Mr.  Harrington  cited  a  num- 

ber of  specific  cases  in  which  there  have 
been  wide  divergence  of  engineering 
opinion  on  fundamental  problems  in 
hydraulics. 

Coal  Commission's  Report 
In  its  effort  to  be  absolutely  fair  and 

to  avoid  placing  responsibility  before 

the  blame  is  proved,  the  President's 
Coal  Commission  has  brought  out  a 
report  which  is  certain  to  be  a  disap- 

pointment to  the  consumers  of  coal  and 
to  many  members  of  Congress.  It  does 
not  express  an  opinion  as  to  whether 
or  not  current  prices  are  just.  It  does 
not  say  whether  or  not  the  miners  are 
receiving  a  higher  rate  of  wage  than 
the  consumers  should  be  called  upon 
to  pay.  No  one  is  accused  of  profiteer- 

ing. The  report  indicates  in  a  general 
way  something  as  to  the  spread  be- 

tween the  cost  at  the  mine  and  the 
delivery  cost  of  coal,  but  it  gives  no 
clue  as  to  who  is  responsible.  Labor, 
transportation,  overdevelopment,  stor- 

age, and  other  matters  are  discussed, 
but  little  is  said  about  the  business 
factors  in  coal. 

Returning  Auen  Property 

Majority  sentiment  in  the  House  com- 
mittee on  interstate  and  foreign  com- 

merce apparently  favors  a  considerable 
broadening  of  the  terms  of  the  pending 
Winslow  bill  to  provide  for  the  return 
to  the  owners  of  certain  classes  of 
trusts  held  by  the  Alien  Property  Cus- 

todian. Amendments  to  this  end  ap- 
pear certain. 

Briefly,  the  bill  provides  for  the  re- 
turn of  trusts  valued  at  $10,000  or 

less,  patents  and  trade-marks  being  ex- 
cepted. 

Committee  sentiment  appears  to  fa- 
vor return  of  up  to  $10,000  of  all  trusts, 

regardless  of  size;  the  return  of  all 
Austrian  and  Hungarian  trusts  with- 

out any  limitation  on  value,  and  the 
return  of  patents  and  trade-marks  not 
involved  in  litigation  with  certain  re- 

strictions and  limitations  on  some  of 
them  to  meet  views  expressed  before 
the  committee  by  representatives  of  the 
War  and  Navy  Departments.  A  minor- 

ity of  the  committee  members  favor 
return  of  all  trusts  valued  at  $10,000 
or  less  and  of  50  per  cent  of  the  value 
of  all  larger  trusts. 
■  Thomas  W.  Miller,  alien  property 
custodian,  testified  before  the  committee 
that  he  favored  return  of  trusts  valued 

at  $10,000  or  less  and  of  $10,000  of  the 
value  of  larger  trusts  and  of  the  return 
of  all  Austrian  and  Hungarian  prop- 

erty. Col.  Miller  further  expressed 
himself  as  favoring  the  return  of  all 
seized  property  at  the  earliest  date  con- 

sistent with  public  policy. 
There  are  now  held  28,144  trusts 

valued  at  $10,000  or  less,  according  to 
the  testimony  of  Col.  Miller,  and  2,224 
trusts  valued  at  more  than  $10,000. 
The  alien  property  custodian  estimated 
that  the  total  cost  of  returning  the 
smaller  trusts  would  be  $22,122,002.  To 
add  to  this  $10,000  for  each  of  the 

larger  trusts  would  cost  $22,240,000." In  addition  to  the  property  held  in 
trust  by  the  alien  property  custodian, 
there  remains  to  be  an  accounting  for 
126  ships  valued  at  $34,000,000,  Col. 
Miller  testified. 

The  alien  property  custodian  esti- 
mated the  cost  of  returning  all  Hun- 
garian property  at  around  $2,000,000 

and  of  all  Austrian  property  at  $8,000,- 
000  or  $9,000,000. 

Business  Items 

The  Builders'  Iron  Foundry,  9  Cod- 
ding St.,  Providence,  R.  I.,  with  a 

branch  in  New  York  City,  has  in- 
creased the  capital  stock  from  $250,000 

to  $600,000. 
The  Central  Machine  Works,  19  Cen- 

tral St.,  Worcester,  Mass.,  machinist, 
etc.,  have  recently  purchased  the  busi- 

ness of  the  John  J.  Adams  Machine 

Shop,  87  Mechanic  St.,  Worcester,  com- 
bining the  two  shops,  and  will  operate 

the  business  at  the  plant  located  at  87 
Mechanic  St.,  in  the  future. 

The  J.  M.  Carpenter  Tap  &  Die  Co., 
Pawtucket,  R.  I.,  at  a  recent  meeting, 
voted  to  increase  its  capital  stock  from 
$100,000  to  $600,000.  The  firm  was 
established  in  1870,  and  is  one  of  the 
oldest  manufacturing  concerns  in  Rhode 
Island. 

The  Screw  Machine  Products  Corp., 
1012  Eddy  St.,  Providence,  R.  I.,  screw 
machine  products,  has  recently  filed  a 
certificate  with  the  Secretary  of  the 
State  of  Rhode  Island,  increasing  the 
capitalization  from  $200,000  to  $300,000. 

The  C.  S.  Mersick  Co.,  large  mill  sup- 
ply merchants.  New  Haven,  Conn.,  has 

filed  an  increase  in  its  capital  stock 
from  $500,000  to  $1,100,000. 

I.  S.  Spencer's  Sons,  Inc..  Guilford, 
Conn.,  hardware,  screw  machine  prod- 

ucts, small  tools,  etc.,  has  recently  voted 
to  increase  the  capital  stock  from 
$50,000  to  $150,000. 

A  new  machine  which  is  said  to  be 
able  to  harvest  cotton  efficiently  was 
recently  exhibited  at  the  William  Penn 

Hotel,  "Pittsburgh,  Pa.  George  R.  Ben- nett is  the  inventor  of  the  machine  and 
he  gave  a  demonstration  for  the  benefit 
of  government  representatives  as  well 
as  officials  from  England  and  Australia. 

The  Morse  Chain  Co.,  Ithaca,  N.  Y., 
has  built  a  new  factory  in  Detroit, 
Mich.,  which  will  employ  200  men.  Re- 

cently the  Morse  Co.  gave  its  1,053  em- 
ployes in  Ithaca  life  insurance  policies 

for  Christmas  presents. 

It  has  been  announced  by  the  North- 
western Railroad  that  $7,000,000  would 

be  spent  to  buy  3,000  new  freight  cars. 
This  is  one  of  the  largest  appropria- 

tions made  for  freight  cars  in  some 
time  and  brings  the  total  spent  by  this 
road  on  new  equipment  in  thirteen 
months  to  $22,000,000. 

Ofiicials  of  the  Bethlehem  Steel  Co. 
recently  inspected  the  Cambria  Steel 
Co.,  Johnstown,  Pa.  The  party  in- 

cluded Quincy  Bent,  vice-president  in 
charge  of  operations  at  Bethlehem; 
Roy  A.  Lewis,  general  superintendent, 
Bethlehem  plant;  Timothy  Burns,  gen- 

eral superintendent,  Lackawanna  plant; 
F.  A.  Robbins,  general  manager.  Steel- 
ton  plant;  J.  P.  Brock,  general  man- 

ager, Lebannon  plant;  W.  F.  Roberts, 
general  manager,  Sparrow  Point,  and 
Chief  Engineer  James  of  Lackawanna. 

The  Steele  &  Johnson  Manufacturing 
Co.,  brass  sroods,  brass  chains,  etc.,  of 
Waterbury,  Conn.,  with  branches  in 
Chicago  and  New  York  City,  has  re- 

cently filed  an  increase  in  capital  stock 
with  the  Secretary  of  the  State  of 
Connecticut,  doubling  its  capital  from 
$150,000  to  $300,000. 
The  Bennett  Metal  Treating  Co., 

Elmwood,  West  Hartford,  Conn.,  re- 
cently incorporated  to  engage  in  the 

metal  treating  business,  organized  the 
past  week  by  the  election  of  the  fol- 

lowing officers:  A.  J.  Germain,  of 
Waterbury,  Conn.,  president;  Alvan  L. 
Davis,  of  Waterbury,  treasurer;  and 
J.  P.  Germain,  of  Hartford,  Conn., secretary. 

The  Blakeslee  Drop  Forging  Co.,  New 
Haven,  Conn.,  has  been  merged  with 
the  Blakeslee  Drop  Forging  Co.,  South- 
ington.  Conn.,  and  will,  in  the  future, 
operate  under  -the  same  name,  with 
headquarters  in  Southington,  where  the 
plant  will  be  located  also.  The  com- 

pany has  incorporated  under  the  laws 
of  Connecticut,  filing  a  certificate  dur- 

ing the  past  week.  The  capital  stock 
will  be  $600,000,  and  the  incorporators 
are  Dewey  S.  Blakeslee,  James  H. 
Pratt,  and  Cyrus  C.  Chamberlain. 
Each  share  of  capital  stock  in  the  old 
companies  will  be  exchanged  for  one 
s'lare  in  the  new  company 

A  general  conference  of  the  sales 
staff  of  the  Louis  Allis  Co.,  Milwaukee, 

was  held  at  the  plant  recently  and  w^as 
attended  by  sales  representatives  and 
distributors  from  all  over  United  States 
and  Canada. 

The  Chamber  of  Commerce  of  Akron, 
Ohio,  recently  announced  that  the  Far- 
ran-Kinney  Co.,  Chicago,  makers  and 
distributors  of  automotive  fan  belts 
would  locate  in  Akron  in  the  near 
future. 

The  following  changes  of  addresses 
have  been  made  among  the  branches  of 
the  Northern  Engineering  Works,  De- 

troit, Mich. :  The  new  New  York  office 
will  be  room  623,  30  Church  St.,  with 
H.  C.  Rood  in  charge;  the  Philadelphia 
office  will  be  at  51  Estey  Building,  in 
charge  of  John  H.  Bricker,  and  the  St. 
Louis  office  will  be  at  606  Pontiac 
Building  in  charge  of  J.  S.  Davidson. 

The  Hart  &  Cooley  Co.,  manufac- 
turers of  registers,  regulators,  etc.,  of 

New  Britain,  Conn.,  has  declared  a  stock 
dividend  of  50  per  cent,  increasing 
their  capital  stock  from  $660,000  to 

$990,000. A  group  of  Canadian  capitalists  is 
seeking  oil  lands  in  Mexico  and  from 
information  obtained  from  the  repre- 

•  sentative  it  is  certain  that  they  will  in- 
vest at  least  thirty  million  dollars 

American  money. 
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Important  Sessions  Held  by  Federated 
Engineering  Societies 

Ambassador  Caetani,  Italy,  Talks  on  the  Relations  Between 
United  States  and  Italy  and  the  Engineer's  Mission — 

Committees  Appointed  and  Resolutions  Passed 

FURTHER  crystallization  of  th
e 

belief  that  engineers  can  render  a 
real  public  service  and  that  the 

Federated  American  Engineering  Socie- 
ties provides  a  workable  medium 

through  which  engineers  may  unite  in 
rendering  such  services,  has  resulted 
from  the  meeting  in  Washington,  Jan. 
11  and  12,  of  American  Engineering 
Council. 

The  gathering  of  the  representatives 
of  the  member  societies  was  character- 

ized principally  by  the  trend  toward 
furthering  international  relationships 
among  engineers;  by  accentuating  the 
need  for  the  engineering  colleges  to 
train  their  students  so  that  they  may 
be  qualified  to  assume  leadership  in 
public  affairs  and  by  providing  for  more 
active  work  looking  to  relief  in  the 
Patent  Office;  to  the  securing  of 
adequate  personnel  for  the  Federal 
Power  Commission;  to  a  more  compre- 

hensive policy  with  respect  to  topo- 
graphic maps  and  to  a  higher  salary 

scale  for  technical  men  in  the  federal 
service. 

Co-operation  on  an  important  scale 
is  to  be  undertaken  with  the  Forest 
Service  in  the  matter  of  reforestation 
and  with  the  Department  of  Commerce 
in  the  matter  of  types  of  government 
contracts.  It  was  announced  that  the 
F.A.E.S.  has  all  but  concluded  nego- 

tiations whereby  it  will  undertake  two 
new  surveys  which  will  be  entirely  com- 

parable with  those  made  on  waste  in 
industry  and  on  the  twelve-hour  shift. 

Caetani  Proves  Able  Speaker 

One  of  the  most  interesting  features 
of  the  meeting  was  the  banquet  on 
Jan.  11,  which  was  attended  by  ninety- 
one  guests.  On  that  occasion,  the  prin- 

cipal address  was  made  by  Ambassador 
Caetani,  the  engineer  whom  Italy  has 
just  sent  to  the  United  States  to  be 
near  this  government.  Ambassador 
Caetani  has  conducted  important  activi- 

ties in  his  professional  capacity  as  both 
a  mining  and  a  civil  engineer.  Extracts 
from  his  remarks  at  the  banquet  fol- 
low: 

"Some  have  made  the  remark  in 
criticism  that  engineers  lack  politicial 
intuition  and  ability;  I  would  answer 
that  a  larger  dose  of  logic  and  positive- 
ness  applied  to  politics  would  bring 
great  advantages   to  public  affairs. 
"Whatever  the  case  may  be,  it  is 

very  agreeable  that  politics  bear  little 
weight  in  the  relations  between  Italy 
and  the  United  States.  Between  our 
two  countries  there  has  never  existed 
political  rivalry  or  serious  commercial 
competition;  our  relations  have  been 
confined  almost  exclusively  to  contacts 
of  labor,  of  engineering,  of  commerce, 
of  science  and  of  art. 

"Much  can  be  accomplished  to  the 
mutual  advantage  of  our  peoples;  a 
large  share  of  the  success  will  depend 
upon  the  co-operation  of  the  engineers 
and  I  know  that  I  will  always  be  able 
to  rely  on  your  good  will." 

Calvin  Rice  made  the  point  during  his 

talk  at  the  banquet  that  an  Ambassador 
who  is  an  engineer  is  an  ambassador  of 
peace.  Mr.  Rice  reported  on  his  South 
American  trip  and  urged  interchange  of 
engineering  education  between  the 
United  States  and  the  countries  of 
South  America.  He  declared  that 
Verne  L.  Havens  has  performed  an  in- 

valuable service  in  bringing  the  en- 
gineers of  Latin  America  and  those  of 

the  United  State  closer  together. 
Elmer  A.  Sperry,  inventor  of  the 

gyro-compass  and  ships'  stabilizers, 
told  of  the  progress  being  made  by  the 
engineering  professions  in  Japan.  He 
pointed  out  that  there  is  much  that 
American  engineers  can  learn  from 
members  of  their  profession  in  the 
island  empire.  He  called  attention  to 
the  fact  that  British  engineers  are  pay- 

ing close  attention  to  the  progress  being 
made  in  cerain  lines  of  engineering  in 
Japan. 

During  the  course  of  the  business 
sessions,  some  dissatisfaction  was 
voiced  with  the  conduct  of  the  affairs 
of  the  Federated  Societies.  The  point 
was  made  that  member  societies  had 
too  little  voice  in  what  was  being  done 
and  some  fear  was  expressed  that  an 
effort  might  be  made  to  make  a  super- 
society  of  the  Federation.  It  was 
pointed  out  by  President  Cooley  and  by 
L.  W.  Wallace,  the  executive  secretary, 
that  every  effort  has  been  made  to  con- 

duct the  Federation  so  that  it  would 
be  a  sort  of  House  of  Representatives — 
highly  responsive  to — and  in  no  way 
dominating  —  constituencies.  Certain 
other  functions  of  the  Federated  Socie- 

ties were  likened  to  that  of  an  embassy 
in  Washington,  representing  member 
organizations.  It  was  established  that 
ample  opportunity  has  been  afforded  to 
the  membership  of  the  member  societies 
to  acquaint  themselves  with  all  details 
of  the  Federation's  activities.  In  the 
end,  the  difficulties  were  ironed  out  and 
the  general  discussion  by  members  of 
the  Council  indicated  a  complete 
sympathy  with  the  broad  purposes  of 
the  Federation,  but  emphasized  the 
need  of  devising  every  means  possible 
to  acquaint  the  individual  engineer,  as 
well  as  the  member  societies,  with  the 
work  completed  and  problems  to  be 
undertaken  by  the  Federation  and  its 
committees. 

Executive  Board  Named 

The  executive  board,  in  addition  to 
the  officers  mentioned  as  it  will  be  con- 

stituted in  1923,  is  as  follows:  Amer- 
ican Institute  of  Electrical  Engineers — 

C.  G.  Adsit,  F.  B.  Jewett,  William 
McClellan,  L.  F.  Morehouse,  C.  F.  Scott: 
American  Institute  of  Mining  and 
Metallurgical  Engineers  —  Galen  H. 
Clevenger,  Charles  H.  MacDowell  and 
Allen  H.  Rogers;  American  Society  of 
Mechanical  Engineers — L.  P.  Alford,  A. 
M.  Greene,  Jr.,  John  L.  Harrington, 
PVed  J.  Miller  and  P.  F.  Walker; 
jointly  representing  American  Society 
of  Safety  Engineers,  American  Society 

of  Agricultural  Engineers,  Society  of 
Industrial  Engineers  and  American 
Institute  of  Chemical  Engineers  M.  G. 
Lloyd,  S.  H.  McCrory  and  J.  W.  Roe; 
Regional  directors — A.  E.  Lindau,  Buf- 

falo, N.  Y.;  W.  H.  Hoyt,  Duluth,  Minn.; 
Charles  H.  Gow,  Boston  Mass.;  W.  J. 
Fisher,  York,  Pa.;  Erskine  Ramsay, 
Birmingham,  Ala.;  L.  A.  Canfield,  Des 
Moines,  Iowa;  O.  H.  Koch,  Dallas, 
Texas,  and  J.  C.  Ralston,  Spokane, 
Wash. 

Patent  Office  Resolution 

"Whereas,  the  recent  increase  in 
salaries  in  the  Patent  Office  has  largely 
stopped  the  resignations  which  were 
continuously  depleting  the  upper  grades 
of  Examiners  and  has  stimulated  and 
improved  the  morale  of  the  Examining 
Corps  in  general,  but  the  number  of 
cases  received  by  the  Patent  office  has 
steadily  increased  year  by  year,  at  a 
very  rapid  rate,  during  the  three  years 
between  the  drafting  and  the  enactment 
of  said  bill,  and  has  continued  to  in- 

crease very  largely  since  the  enactment 
of  said  bill,  so  that  the  present  force 
of  examiners  and  clerks  is  entirely  in- 

adequate to  bring  the  work  of  the 
Patent  Office  up  to  date,  and  its  physical 
facilities  are  so  meager  as  to  seriously 
impair  the  efficiency  in  operation  of 
the  present  force: 

"Now,  therefore,  the  Council  of  the 
Federated  American  Engineering  Socie- 

ties, representing  55,000  engineers,  re- 
spectfully requests  that  a  Joint  Com- 

mission be  appointed  by  the  Senate  and 
House  of  Representatives  to  investigate 
the  needs  of  the  Patent  Office,  both  as 

to  personnel  and  physical  equipment." 

  > 

Bullard  Enters  Accessory 
Business 

The  automobile  industry  has  been  the 
largest  customer  in  the  history  of  the 
machine  tool  business  and  many  new 
and  radical  machines  have  been  devel- 

oped for  its  use.  On  the  list  of  these 

new  machines  the  products  of  <^he  Bul- lard Machine  Tool  Co.,  Bridgeport, 
Conn.,  hold  a  prominent  place.  Such 
intimate  contact  with  the  automotive 
industry  has  led  this  company  to  estab- 

lish an  automotive  department  and 
they  have  brought  out  four  specialties 
as  the  beginning  of  a  line  of  automo- 

bile accessories.  These  include  a  car- 
buretor, a  shock  absorber  and  a  clutch 

involving  new  principles,  and  a  spring 
bumper.  Each  bears  the  namt  of  Bul- 
lard.   •   

Plans  Twelve  Branches 

Plans  have  been  made  by  E.  A.  Wat- 
kins,  president  of  the  Watkins  Manu- 

facturing Co.,  Wichita,  Kan.,  to  open 
new  machine  shops  in  twelve  cities.  At 
the  present  time  there  are  four 
branches  to  the  company,  Indianapo- 

lis, Ind.,  Syracuse,  N.  Y.,  Waterloo, 
Iowa,  and   Kingston,  Ontario,   Can. 
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GrindinK;      Wheels,      Ma«hine8,      Metliods — 
Compiled  by  members  of  the  Executive 
and  Technical  Staff  of  the  Norton  Co. 
387  pages,    5    x   7J    inches.      Fully    illu- strated.    Published  by  the  Norton  Co., 
Worcester,  Mass.     Price  $1. 

A   book  on   grinding   by   such   a   staff  of 
authors  could  hardly  fail  to  be  both  interest- 

ing and  valuable  and   a  perusal  bears  out 
one's  expectations  in  every  way.  The  twenty- 
one  chapters  include  a  discussion  as  to  the 
definitions  and  fields  of  grinding,   informa- 

tion  as  to   abrasives   and   the   manufacture 
and  selection  of  grinding   wheels,   grinding 
of   various   kinds    such    as    tool   and   cutter 
work,    precision   grinding,    surface    and   cyl- 

indrical grinding,  crankshaft  work,  internal 
and    form    grinding,    polishing    and    lapping 
and  in  fact  all  the  tJT)es  of  grinding  which 
now  form  part  of  our  machining  processes. 

The  properties  and  uses  of  various  kinds 
of    wheels,    the    reason    for    the    different 
bonds,  the  kinds  of  abrasives  and  the  grad- 

ing of  wheels  receive  careful  attention.    The 
effects   of   wheel   speed,   work  speed,    depth 
of   cut   and   grades  of   wheel  are   also   very 
thoroughly    covered.      The    use    of    steady 
rests  for  supporting   long   cylindrical  work 
is  discussed  fully   and  is  amply  illustrated. 
The  book  is  full  of  meaty  information  which 
must  be  seen  to  be  appreciated. 

Hendricks      Commercial      Register      of      the 
United  States — Published  by  S.  B,  Hen- 

dricks   Co.,    Inc.,    70    Fifth    Ave.,    New 
York.    2,321    eight    by    eleven    and    one- 
quarter  in.  pages.     Price  $15. 

This   book    Is   especially    devoted    to   me- 
chanical   and    technical    interests    and    con- 

tains a  reliable  directory  of  manufacturers 
of    and    dealers    m    almost    all    conceivable 
articles   related   to   these   interests. 
To  the  purchasing  agent  or  dny  one 

who  must  answer  questions  as  to  who 
makes  this,  that  or  the  other  article,  this 
book  is  invaluable. 
From  the  number  of  letters  received, 

asking  for  information  as  to  manufacturers 
of  certain  articles,  we  are  astonished  at 
the  comparatively  few  concerns  having  a 
copy  of  this  book  at  hand.  It  is  easily 
conceivable  that  many  firms  might  spend 
more  money  in  postage  alone  in  writing 
tor  information  contained  in  this  book, 
than   the  book   Itself  would   cost. 

In  issuing  such  a  book,  the  publishers 
have  rendered  a  distinct  service  to  the 
public,  which  should  certainly  be  taken 
advantage  of  by  all  persons  charged  with 
responsibility  for  the  sending  of  inquiries 
to  or  the  ordering  of  goods  from  the  proper 
concerns. 

Tales  from   the  Gangway.      By  Pat   Dwyer. 
Four    hundred    fifty    6    x    9    in.    pages, 
cloth  boards,  illustrated.     Published  by 
the     Penton      Publishing     Co.,      Penton 
Bldg.,  Cleveland,  Ohio.    Price   $3. 

Occasionally   there   is   found    in   the   way 
of      technical      literature      something      that 
stands  apart   l>ecause   of   its   unusual   dress 
or     style     of     presentation.        Such     were 
"Chordal's  Letters,"   published  in  American 
Uachinist,    and    such    is    "Tales    from    the 
Gangway." 

The  author  introduces  us  to  "Bill,"  who knows  the  foundry  and  knows  it  well.  And 
Bill  does  most  of  the  talking,  very  enter- 

tainingly, mixing  up  his  foundry  lectures 
with  glimpses  of  his  family,  friends, 
acquaintances,  and  even  strangers.  Hu- 

morous illustrations,  well  conceived  and 
executed,  are  scattered  through  the  text. 

There  are  60  chapters  in  which  Bill 
gives  information  on  many  subjects,  among 
them  open  sand  plates,  cupola  methods, 
method  of  pouring  bushings,  collecting 
scrap,  making  small  chilled  wheels,  reg- 

ulating tuyere  area,  importance  of  properly 
mixing  sand,  need  of  trained  molders, 
causes  of  defective  castings,  pattern 
mounting  methods,  and  details  of  flasks 
and  arbors. 

The  Welding  Encyclopedia.    Second  Edition. 
Edited    by   L.   B.    Mackenzie   and    H.   S. 
Card.     Three  hundred  eighty-eight  6x9 
in.  pages,  black  flexible  covers.    550  il- 

lustrations.    Published  by  the  Welding 
Engineer    Publishing     Co.,,     608     South 
Dearborn  St.,  Chicago,   111.     Price  $5. 

The  first  140  pages  comprise  a  dictionary 
of  words,    terms   and    trade   names   used   in 
the  welding  industry.      However,   the  treat- 

ment given  many  terms  is  fuller  than  that 
accorded    in    the    average    dictionary,    com- 

plete  instructions   being   included   for  some 
welding    operations.      There    are,    also    de- 

scriptions   of    modern    methods    of    testing 

welds,  specifications  for  welding  rods  and 
wires,  and  descriptions  of  the  application 
of   welding  to   the   various    indu.stries. 

A  chapter  on  electric  arc  welding  follows 
the  dictionary.  Then  follow  chapters  on 
electric  resistance  welding,  oxy-acetylene 
welding,  and  thermit  welding.  Complete 
descriptions  of  each  of  these  processes  are 
given,  followed  by  general  operating  in- 

structions and  special  instructions  for  the 
application   of  each   process. 

Sections  are  devoted  to  boiler,  pipe,  tank 
and  rail  joint  welding.  A  section  gives  the 
rules  and  regulations  enforced  by  Federal 
and  State  authorities  and  insurance  com- 

panies on  the  construction,  installation  and 
operation  of  welding  equipment  and  on 
their  application  to  various  structures.  The 
heat  treatment  of  steel  is  dealt  with,  charts 
and  tables  show  methods  of  preparing 
joints  for  welding,  colors  of  metals  at  dif- 

ferent temperatures,  and  the  adjustment  of 
the  oxy-acetylene  flame.  The  catalog  sec- tion at  the  end  of  the  book  shows  welding 
equipment   and   apparatus. 

Engineering  Workshop    Handbook.     By  Er- 
nest Pull,  chief  instructor  and   lecturer 

at  the  London  County  Council  School  of 
Engineering,      Poplar,      London.      Eng- 

land.    Fifth  edition,  175  pages,   4J  x  6J 
in.    150  illustrations,  brown  cloth-board 
covers.     Published  by  D.  Van  Nostrand 
Co.,    8    Warren    St.,    New    York,    N.    Y. Price,  $5. 

This  book  may  well  serve  as  an  instruc- 
tion text  for  apprentices  and  others  begin- 

ning   work    in    machine    shops,    and    it    is 
also  of  sufficient   scope  to  be   of   use   as   a 
reference    book   on    the  subject    of   machine 
shop    practice.      It    is    a    revised    edition    of 
the    "Munition    Workers'    Handbook,"    and contains   material   on   subjects   not   covered 
in    the   previous   editions.      The   pocket    size 
of   the   book   makes   it   convenient  to   carry 
and  handy  for  use  at  the  bench  or  machine. 

The     book      is     naturally     written     with 
particular   attention    to   practice   in    English 
machine    shops.       The    treatment    of    each 
subject   is  necessarily  brief,  but   it  is  much 
to   the   point    and    gives   a   good   outline   of 
facts    that    a    mechanic    in    any    particular 
line    should    know.      The    book    begins    with 
general   matter  on  such  subjects  as  mathe- 

matics  and   materials,    and   then    goes   into 
detail    on    the    operations    incident    to    run- 

ning   various    types    of    machines    and    per- 
forming  work    in    machine    shops.      Tables 

and  rules  of  especial   use  to  the   mechanic 
are  to  be  found  throughout  the  volume. 

The  scope  of  the  work  can  be  shown  by 
the  chapter  heads,  which  read  as  follows : 
Workshop  Arithmetic,  Mensuration  and 
Geometry :  Materials ;  Heat-Treatment  of 
Metals  ;  Common  Workship  Tools  ;  Measur- 

ing Tools  and  Gages ;  Lathe  Work  and 
Turning;  Lathe  Tools;  Screw  Cutting: 
Drilling,  Tapping,  and  Screwing ;  Bench 
Work ;  Planing  and  Shaping  ;  Milling  Ma- 

chines ana  Milling ;  Gear  Cutting ;  Preci- 
sion Grinding  ;  Tapers  and  Taper  Turning, 

and   Tables,   Rules,  and   Notes. 

American  Machinist  Gear  Bonk.    By  Charles 
H.  Logue.     Revised  by  Reginald  Traut- 
schold.      Third   edition,    second    impres- 

sion.    Three  hundred  forty-eight   6x9 
in.     pages,     cloth     boards,     illustrated. 
Published    bv    the    McGraw-Hill    Book 
Co.,  Inc..   370  Seventh  Ave..  New  York, 
N.  Y.     Price.  $3. 

To  bring  the  gear  book  up  to  the  minute, 
the    second    edition    has    been    revised    and 
enlarged.      Parts    of    the    original    work    no 
longer  of  particular  value  to   the  practical 
man  have  been   omitted.     Additions  consist 
of    sections    devoted    to    varieties    of    bevel 
gears,   spiral   type   bevel   gears,    and   bevels 
of  the  Williams  "master  form"   variety ;   to an    exposition    of    the    Williams   system    of 
internal  gearing ;  and  to  the  first  presenta- 

tion   in    book    form    of    the    successful    de- 
velopment   of    the    rolling   process   of   gear 

production. 
The  sections  on  "costs"  and  "practical 

points  in  gear  cutting"  have  been  omitted, the  former  on  account  of  complications  in 
direct  comparison  of  costs  brought,  about 
by  developments  in  a  variety  of  production 
processes,  and  the  latter  rn  account  of  the 
increased  prominence  of  the  process  of 
gear  generation,  a  field  in  which  the  hints 
on  gear  cutting  would  be  of  little  value. 

The  book  contains  simplified  tables  and 
formulas  for  designing,  and  practical  points 
in  producing  all  comniercial  types  of  gears. 
The  sixteen  sections  into  which  it  is  divided 
have  for  their  subjects:  tooth  parts,  spur 
gear  calculations,  speeds  and  powers,  gear 
proportions  and  details  of  design,  bevel 
gears,  worm  gears,  helical  and  herringbone 
gears,  spiral  gears,  skew  bevel  gears,  in- 

termittent gears,  elliptical  gears,  epicyclic 
gear  trains,  friction  gears,  special  bevel 
gears,  Williams  system  of  internal  gear- ing, rolled  gearing. 

Working  of  Steel.     By  Fred.  H.  Colvin  and 
K.    A.    Juthe.      Second    edition,    second 
impression.      Two   hundred    thirty-eight 
6  X  9  in.  pages,  cloth  boards,  illustrated. 
Published     by    the     McGraw-Hill    Book 
Co.,  Inc.,  370  Seventh  Ave.,  New  York. N.   Y.     Price,   $3. 

A  practical  book  on  the  annealing,   heat 
treating  and  hardening  of  carbon  and  alloy 
steels.     In  this  revisifin.  the  portions  of  the 
book  relating  to  the  modern  science  of  met- 

allography   have    been    extensively    revised 
Much  of  the  matter  relating  to  the  influence 
of  chemical  composition  upon  the  properties 
of  alloy   steels   has   been    rewritten.      Notes 
have  been  included  on  methods  of  physical testing. 

The  first  chapter  treats  of  the  bessemer. 
open  hearth,  crucible  and  electric  furnace 
methods  of  making  steel.  It  also  provides 
a  classification  of  steels  and  a  table  of  their 
common  uses.  The  other  chapters  take  up 
the  composition  and  properties  of  .steels, 
alloys  and  their  effect  upon  steel,  applica- 

tion of  Litjerty  engine  materials  to  the  auto- 
motive industry,  the  forging  of  steel,  an- 

nealing, case  hardening  or  surface-carbu- rizing,  heat-treatment  of  steel,  hardening 
carbon  steel  for  tools,  high-speed  steel, 
furnaces,  pyrometers  and  pyrometry. 

There  is  an  appendix  giving  tables  on 
temperature  conversion,  comparison  be- 

tween degrees  centigrade  and  degrees 
Fahrenheit,  weight  of  round,  octagon  and 
square  carl>on  tool  steel  per  ft.,  weight  of 
round  carbon  tool  steel  12  in.  in  diameter 
and  larger  per  ft.,  and  decimal  equivalents 
of  a  foot. 

Obituary 

=-i« 

William  W.  MacFarlant;  died  re- 
cently at  his  home,  Elkins  Park,  near 

Philadelphia.  Mr.  MacFarlane  was  an 
inventor  having  perfected  a  device  for 

preventing  railroad  w^recks,  the  device 
that  permitted  telephonic  communica- 

tion between  a  stationary  object  and  a 

moving'  train  and  other  useful  inven- tions. 

Francis  J.  Cole,  aged  65  years,  died 
recently  at  Pasadena,  Calif.  Mr.  Cole 
was  a  consulting  engineer  with  the 
American  Locomotive  Co.,  Schenectady, 
and  had  been  connected  with  that  com- 

pany since  1902.  Previous  to  that  time 
he  was  with  the  Baltimore  &  Ohio  Rail- 

road and  the  Rogers  Locomotive  Works, 
Paterson,  N.  J. 

Abbott  L.  Johnson,  aged  71  years, 
president  of  the  Warner  Gear  Co., 

Muncie,  Ind.,  died  recently  at  his  win- 
ter home,  Daytona,  Fla.  Mr.  Johnson 

has  been  the  president  of  the  gear  com- 
pany for  several  years. 

Trade  Notes  from  Mexico 

Veracruz,  where  merchandise  was 
heaped  on  the  wharfs  owing  to  the 

strike,  has  become  the  thieves'  harvest- 
ing place.  Ingenuity,  craft  and  ex- 

pedition are  employed  by  the  light- 
fingered  gentry  to  relieve  the  weight  of 
merchandise  on  the  wharfs.  In  one 
case  a  remission  of  port  wine  of  250 
bottles,  200  were  found  empty.  The 
merchants  at  Veracruz  are  said  to  be 
not  particular  how  they  get  the  goods 
others  have  ordered.  The  thieves  sell 
much  cheaper. 

By  order  of  the  Government  a  tax  of 
ten  per  cent  on  all  freight  and  passen- 

ger service  will  be  charged.  The  charge 
begins  on  the  first  of  the  year. 

Mexico  expects  to  import  from  the 
United  States  during  the  months  of 
April  to  September  of  1923,  about 
twenty  million  pesos  worth  of  cotton. 

'  Telegraph  tolls  in  Mexico,  it  is  an- 
nounced, will  be  reduced  about  25  per 

cent  during  the  coming  year. 
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Personals *L 
Marvin  E.  Monk,  Chicago,  has  been 

made  Director  of  Sales  for  the  U.  S. 
Ball  Bearing  Manufacturing  Co.,  Chi- 

cago, manufacturer  and  distributor  of 
high-grade  ball  bearings.  Mr.  Monk 
has,  for  some  time  past,  been  Assistant 
Sales  Manager  of  this  company. 

0.  B.  Iles,  president  of  the  Interna- 
tional Machine  Tool  Co.,  Indianapolis, 

Ind.,  has  been  named  chairman  of  the 
manufacturers'  committee  of  the  In- 

dianapolis Chamber  of  Commerce. 
P.  E.  MoNTANUS  of  the  Springfield 

Machine  Tool  Co.,  Springfield,  Ohio, 
after  several  weeks  in  Florida  with  his 
wife  and  daughter,  arrived  in  New 
York  January  20  to  stay  at  the  Hotel 
Imperial  for  a  few  days.  On  January 
24,  Mr.  Montanus  and  his  family  sail 
on  the  Samaria  for  a  cruise  around  the 
world. 

E.  M.  Rhodes  has  resigned  as  pres- 
ident and  treasurer  of  the  Sanitary 

Co.  of  America,  Linfield,  Pa.,  to  become 
the  president  and  treasurer  of  the  East- 

ern Foundry  Co.,  Boyertown,  Pa.  Asso- 
ciated with  Mr.  Rhodes  in  the  new 

company  are  B.  W.  Frederick,  formerly 
with  the  Keystone  Supply  and  Manu- 

facturing Co.,  Philadelphia,  Grant  T. 
Bechtel,  formerly  with  the  Sanitary  Co. 
of  America,  Daniel  G.  Burkert,  for- 

merly with  the  Union  Manufacturing 
Co.,  Boyertown,  and  Harry  R.  Trout, 
formerly  with  the  Sanitary  Co.  of 
America. 

Brendon  Paul  Lyons,  for  several 
years  New  England  representative  for 
Robert  K.  Greaves  &  Co.,  Boston, 
has  resigned  to  become  general  sales 
manager  for  the  DeBats  Metals  Co., 
Bloomfield,  N.  J.  His  headquarters  will 
be  in  New  York  City. 

Charles  N.  Replogle,  for  27  years 
manager  of  the  Cambria  Steel  Co., 
Johnstown,  Pa.,  and  from  1913  to  1917 
vice-president  and  general  manager  of 
the  Ralston  Steel  Car  Co.,  Columbus, 
Ohio,  has  been  elected  president  and 
general  manager  of  Uhe  Brightman 
Manufacturing  Co.,  Columbus,  Ohio, 
manufacturers  of  shafting  and 
straightening  machinery.  Mr.  Rep- 

logle, following  his  connection  with  the 
Ralston  Co.,  was  vice-president  and 
general  manager  of  the  Symington 
Forge  Corp..  Rochester,  N.  Y.,  during 
the  war  engaged  in  the  production  of 
munitions.  Later  he  was  manager  of 
the  Columbus,  Ohio,  plant  of  the  Tim- 
ken  Roller  Bearing  Co. 

John  P.  German,  for  eight  years  with 
the  Scovill  Manufacturing  Co.,  Water- 
bury,  Conn.,  in  charge  of  the  hardening 
department,  has  accepted  the  position 
of  manager  of  the  Bennett  Metal  Treat- 

ing Co.,  Elmwood,  Conn. 
John  H.  Barr  has  announced  that  he 

is  now  connected  with  the  organization 
known  as  the  Barr-Morse  Corp.,  149 
Church    St.,    New   York    City. 
Frank  W.  Trabold  has  been  elected 

president  of  the  Western  Drop  Forge 
Co.,  Marion,  Ind. 

0.  P.  Hatton  has  joined  the  Bridge- 
port Brass  Co.,  organization,  Bridge- 
port, Conn.,  as  Publicity  Manager. 

IVAR  L.  Sjostrom,  president  of  the 
Manufacturers'    Machine    Co.,    North 

Andover,  Mass.,  machinery,  sailed  from 
New  York  City,  December  30th  on  the 
steamer  Olympic  for  a  business  trip 
in  England  and  France. 

R.  W.  Valls,  vice  president  and  con- 
sulting enginee/  of  the  Champion  En- 

gineering Co.,  Kenton,  Ohio,  has  re- 
signed. 

T.  A.  Martin  becomes  general  su- 
perintendent of  the  Farrell  Cheek 

Foundry  Co.,  Sandusky,  Ohio,  Febru- 
ary 1.  He  has  been  with  the  George  H. 

Smith  Steel  Castings  Co.,  Milwaukee, 
Wis.,  for  many  years. 
Henry  Evans  has  been  named  gen- 

eral superintendent  of  the  Central 
Iron  &  Steel  Co.,  Harrisburgh,  Pa.,  to 
succeed  Robert  M.  Keeney.  Mr.  Keeney 
becomes  the  general  superintendent  of 
the   Pittsburg   Crucible   Steel   Co. 

\ 
Pamphlets  Received 

Export  Opportunities 
The  Bureau  of  Foreigrn  and  Domestic 

Commerce,  Department  of  Commerce, 
Washingrton,  D.  C,  lian  inquirleH  for  the 
ag:encieH  of  machinery  and  macliine  tooU. 
Any  information  desired  reg:ardin§r  thene 
opportunitie-N  can  be  secured  from  tlie  above 
address  by  referring  to  tlie  number  follow- 

ing: each  item. 
Railway  supplies  of  all  kind.s  for  recon- 

struction work.  Rumania.  Agency.  Quota- 
tion c.i.f.  Rumania  port.  Reference  No. 

4984. 

Machinery  for  the  manufacture  of  paper. 
Italy.  Agency  and  purchase.  Reference 
No.  4996. 

Machinery  and  material  for  the  printing 
trade  including  newspaper  publishing.  Cey- 

lon. Purchase.  Quotation  c.i.f.  Ceylon  port. 
Reference  No.  4999. 

A  centrifugal  machine  with  a  force  of 
17,000  revolutions  per  minute  and  a  capac- 

ity of  25  litei's  per  minute  for  .sepai'ating 
dirt  from  benzine.  Spaih.  Purchase  and 
agency  desired.  Quotation  c.i.f.  Corunna 
or  Vigo.  Terms ;  payments  against  docu- 

ments. Correspondence,  Spanish.  Refer- 
ence No.  5001. 

Presses  for  making  impressions  of  silver 
sheets  from  brass  molds :  rolling  mill  for 
making  sheet  silver  from  melted  metal, 
and  goldsmiths'  and  silversmiths'  tools  and 
machinery.  South  India.  Purchase.  Quota- 

tions c.i.f.  Madras.  Catalogs  requested. 
Reference  No.  5002. 

Machinery  for  rice  and  corn  cleaning, 
polishing,  etc.,  of  a  capacity  of  100  bags  of 
75  kilos  per  day  of  eight  hours.  Brazil. 
Purchase.  Quotations  c.i.f.  Brazilian  port. 
Reference  No.  5005. 
Aluminum  circles  and  sheets  and  rods 

of  various  gages  for  the  manufacture  of 
aluminum  utensils.  South  India.  Purchase. 
Quotations  c.i.f.  Indian  port.  Terms,  cash. 
Reference  No.    5006. 

Complete  shoe  repairing  outfit  including 
a  sole-sewing  machine,  finishing  bench,  and 
supplementing  hand  power  machines  for 
channel  opening,  etc.  Spain.  Purchase. 
Reference  No.  5016. 

Machinery  for  making  all  sizes  of  but- 
tons from  ivory  nuts  and  coroza  nuts  and 

also  from  shells.  Brazil.  Purchase.  Quota- 
tions f.o.b.  New  York.  Correspondence. 

Portuguese.  Catalogs  also  desired.  Ref- 
erence No.   5019. 

Machinery  for  the  extraction  of  cotton 
seed  oil  for  soap  making,  for  glycerine  re- 

fining, glycerine  separation  and  for  the 
manufacture  of  compound  lard.  Mexico. 
Purchase.  Catalogs  and  price  lists  desired. 
Reference  No.    5028. 

Cigarette  making  machinery  of  a  capacity 
of  40,000  cigarettes  per  day.  Nicaragua. 
Purchase.  Quotations  f.o.b.  American  port. 
Reference  No.  5031. 

Tools  and  machines  for  tinsmiths,  gal- 
vanized sheet  iron,  copper,  etc.  Norway. 

Purchase  and  agency.  Quotations  c.i.f. 
Norwegian  port.  Payment  arranged  through 
banks  in  New  York.     Reference  No.  5046. 
Wood  and  metal  working  machines. 

Austria.  Agency.  Quotations  c.i.f.  Ham- 
burg.    Reference  No.  5049. 

Machine  tools  and  excavating  and  con- 
struction machinery.  Poland.  Agency. 

Quotations  c,i.f.  Danzig.  Reference  No. 
5051. 

Direct    C'nrrriit    Motors    and    Qcnerator*. 
The  Hurke  p:iectric  Co.,  Elrle,  Pa.  Bulletin 
No.  126  Just  issued  by  this  company,  con- 

tains a  complete  description  with  numerous 
Illustrations  of  direct  current  motors  and 
generators. 

Statistics  of  AicrlcuUural  and  Mechanical 
CoIIpcch  for  1919  and  1920.  Department  of 
the  Interior,  Bureau  of  Education  Bulletin 
No.  27,  1922,  by  Walton  C.  John. 

Sweden.  Trade  and  Bconomic  Review  for 
1921,  No.  22,  on  the  status  of  trade  In 
.Sweden.  Published  by  the  Bureau  of  For- 

eign and  Domestic  Commerce. 

Uruguay.  Trade  and  Economic  Review 
for  1921,  No.  23,  on  the  status  of  trade  In 
Uruguay.  Published  by  the  Bureau  of  For- 

eign and  Domestic  Commerce. 

Spain.  Trade  and  Economic  Review  for 
1921,  No.  21,  on  the  status  of  trade  In  Spain. 
Published  by  the  Bureau  of  Foreign  and 
Domestic  Commerce. 

Mexico.  Trade  and  Economic  Review  for 
1921,  No.  20,  on  the  status  of  trade  in  Mex- 

ico. Published  by  the  Bureau  of  Foreign 
and  Domestic  Commerce. 

Structure  of  Martensitic  Steels  and 
Changes  in  Microstructure  which  occur  upon 
Tempering,  by  Henry  S,  Rawdon,  physicist, 
and  Samuel  Epstein,  assistant  physicist,  of 
the  Bureau  of  Standards  ;  known  as  scien- 

tific paper  No.  452,  published  by  the  Bureau. 

Forthcomina  Meetings 
National  Automobile  Chamber  of  Com- 

merce, National  Automobile  Show,  January 
27  to  February  3,  1923,  Coli.seum  and  First 
Regiment  Armory,  Chicago,  111. 

.American  Institute  of  Electrical  Engi- 
neers, Mid-Winter  Meeting,  February  14  to 

16.  Engineering  Socifties'  Bldg.,  New  York. F.  L.  Hutchinson,  Secretary. 

American  Society  for  Steel  Treating,  Win- 
ter Sectional  Meeting,  City  Club,  Chicago, 

111.,  February  8  and  9,  1923,  National 
Secretary,  W,  H.  Eisenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio. 

Universal  Patent  Exposition,  First  .An- 
nual Convention  and  exhibit  of  patents  and 

inventions.  Grand  Central  Palace,  New 
York  City,  February  17  to  22,  1923.  A.  B. 
Cole,  110  West  40th  St.,  New  York  City, 
is   chairman. 

American  Institute  of  Alining  and  Metal- 
lurgical Knginecrs.  Annual  Meeting,  Feb- 

ruary 19  to  21.  Engineering  Societies' Bldg.,  New  York.   F.  S.  Shartless,  Secretary. 

Philadelphia    .\.S,M,E.    and    Philadelphia 
A,I.E.E..  Joint  meeting  February  27  at  the 
Philadelphia  Engineers  Club.  Afternoon, 
dinner  and  evening  sessions.  Louis  H.  Ken- 

ney.  Meetings  committee,  U.  S.  Navy  Y^ard, Philadelphia,  Pa. 

Society  of  Industrial  Engineers.  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent,   327  South  La   Salle  St.,   Chicago,   111. 

National   Foreign  Trade  Council.    Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans.  La..  .April  25  to  27,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York    City. 

American  Foundrymen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall,  Cleveland.  Ohio.  April  30  to  May  3, 
1923,  C.  E.  Hoyt.  140  South  Dearborn  St., 
Chicago,   is   secretary. 

.\merlcnn  Electro  Chemical  Societv,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  5.  1923,  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111., Is  secretary. 

National  Suppl.v  and  Machinery  Dealers' 
Association;  Soutliern  Suppl.v  anil  Machin- 

ery Dealers'  Association;  n,id  the  American 
Suppl.v  and  Machinery  Manufacturers'  As- 

sociation, triple  convention,  in  Cincinnati, 
Ohio.  May  17,  18.  19,  1923,  F.  D  Mitchell, 
1819  Broadway,  New  York  City,  Is  .secretary. 

American    Society  for   Testing   >Iater!al«. 
Annual  meeting  at  Atlantic  City,  June, 
1923,  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 



I72f AMERICAN     MACHINIST Vol.  58,  No.  4 

Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

tiandblastintr  Machine,   Barrel-Type,  Large 
Pangborn  Corporation,  Hagerstown,  Md. 

"American  Machinist,"  November  23,  1922 
The  machine  is  for  cleaning 

work  by  means  of  a  sandblast. 
It  can  be  furnished  with  drums  of 
two  sizes,  one  30  x  40  in.,  and 
the  other  50  x  40  in.  The  nozzles 
in  the  machine  are  made  adjust- 

able both  horizontally  and  ver- 
tically, since  the  cleaning  ca- 

pacity is  governed  by  the  distance 
of  the  nozzles  from  the  work  and 
their  angle  to  the  work.  A  me- 

chanical separator  gives  constant 
separation  of  the  abrasive  for  re- 

use. The  barrel  is  reinforced  at 
the  door  opening,  with  plates  and 
angles  both  inside  and  out.  The 
chain  of  the  driving  sprockets 
runs  in  a  bath  of  oil.  inclosed  to 
exclude  dust.  The  clutch  engaging 
the  motion  for  the  drum  is  simple 
and   positive  in  its   action. 

Vise,   Combination,   Hand   and  Benelt 
L.  S.  Starrett  Co..  Athol.  Mass, 

"American  Machinist,"  November  23,  1922 

The  general  utility  vi.se  is  suit- 
able for  both  hand  and  bench 

operation.  A  large  strong  clamp 
is  furnished  for  use  when  the  tool 
is  employed  as  a  bench  vise.  It  can 
be  attached  to  benches  i  to  24  in. 
thick.  The  construction  is  such 
that  the  vise  can  be  adjusted  to 
any  position  throughout  a  com- 

plete circle,  and  then  locked.  A 
ball-end  handle  is  used  for  tight- 

ening the  jaws,  instead  of  a  wing 
nut,  bringing  into  play  a  large 
leverage.  The  jaws  of  the  vise 
are  tempered  and  poiished  drop 
forgings,  IJ  In.  in  wldni,  provid- 

ing a  maximum  opening  of  about 
15  in.  for  the  vise. 

BorinK  Macliine,  for  6  to   IS^-lnrli  Pipe  Couplings,  Automatic 
Bullard  Machine  Tool  Co.,  Bridgeport.  Conn. 

"American  Machinist,"  November  23,  1922 

The  machine  is  capable  of 
taijer-boring,  counterboring.  fac- 

ing to  length  and  chamfering  both 
ends  of  a  coupling  simultaneously, 
and  of  automatically  loading  and 
discharging  the  coupling.  It  is 
self-contained  and  is  driven  by 
two  independent  variable-speed 
motors  of  25  and  5  hp,  A  supply 
of  air  at  a  pressure  of  75  to  80 
lb.  per  square  inch  is  required  for 
holding  the  work  between  the 
chuck  jaws.  Two  sliding  heads 
have  a  longitudinal  movement 
upon  the  bed.  During  the  slow  advance  of  the  heads  when  the 
tools  are  at  work,  the  camshaft  is  driven  by  the  main  driving 
motor,  and  the  rate  of  feed  automatically  corresponds  to  the  speed 
of  rotation  of  the  cutters.  After  the  tools  have  completed  their 
cnts.  the  secondary  motor  finishes  the  movements  of  the  machine. 

Boring  Bar,  Expanxion 

Manufacturers'  Equipment  Co.,  Waller  Ave.  and  Fillmore  St., Chicago,  111. 

"American  Machinist,"  November  23.  1922 

The  cutters  can  be  removed 
from  the  bar  after  setting  and  re- 

placed or  may  be  changed  to  op- 
posite sides  of  the  bar  without 

variation  from  size.  Micrometer 
adjustment  is  provided,  each  revo- 

lution of  the  dial  indicating  an 
expansion  or  contraction  of  the 
cutters  equal  to  0.010  in.  As  the 
cutters  are  moved  outward,  thrust 
is  taken  by  the  solid  body  of  the 
bar.  A  radius  on  the  back  of  each  cutter  fits  into  a  corresponding 
seat  m  the  body  of  the  bar.  The  locking  mechanism  consists  of 
a  tapered  screw  which  forces  a  clamping  block  against  the  cutters. 
The  cutter  blades  can  be  furnished  in  anv  kind  of  material.  The 
mechanism  is  entirely  inclosed  in  the  bar.  Bars  from  j  in.  up  in any  size  can  be  furnished. 
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Welding  Machine,  Electric,  "U.  8." 
U.  S.  Electric  Welder  Co..  327  Permanent  Bldg., Cleveland,  Ohio 

"American  Machinist,"  November  23,  1922 

The  welding  machine,  for  use  on  light 
and  medium  work,  can  weld  rough  oxi- 

dized as  well  as  smooth  stock.  It  is 
made  in  two  sizes,  having  kilovolt-am- 
pere  capacities  of  12.5  and  18,  and  horn 
sizes  of  2  and  2J  in.,  although  various 
lengths  of  horn  can  be  furnished.  The 
internal  automatic  reaction  prevents 
breakdown  and  overload.  The  inclosed 
automatic  switch  is  equipped  with  a 
magnetic  blowout  and  removable  con- 

tacts. A  5-point  pivot  switch  provides 
for  different  voltages  at  the  welding 
point.  The  welding  points  are  water- 
cooled.  Pressure  is  placed  on  them  bv 
means  of  the  treadle  at  the  front  of  the 
machine  acting  through  a  system  of links. 

"Duraloy,"  Chrome-Iron  Alloy 
Cutler  Steel  Co..  Pittsburgh,  Pa. 

"American  Machinist,"  November  23,  1922 

The  alloy  is  highly  resistant  to  oxidation,  corrosion  and  abra- 
sion, and  posses.ses  other  properties  that  adapt  it  to  speckil  uses. 

It  can  be  furnished  commercially  in  practically  every  form,  in- 
cluding casting.s.  rolled  or  forged  bars,  sheets,  wire  and  tubing. 

I'lie  piiysical  properties  can  be  made  to  suit  the  conditions,  vary- ing with  the  composition,  treatment  and  method  of  manufacture. 
The  metal  contains  a  high  proportion  of  chromium,  the  content 
being  varied  according  to  the  properties  desired.  The  Brinell 
hardness  of  the  alloy  can  be  varied  from  170  to  600;  the  ultimate 
tensile  strength  of  the  ca.st  alloy  from  40.000  to  90,000  lb.  per 
-square  inch,  and  of  the  rolled  or  forged  alloy  from  80,000  to 
1,30,000  lb.  per  .square  inch.  Duraloy  can  be  welded  by  either  the 
oxy-acetylene  or  electric  arc  methods,  but  cannot  be  hammer 
welded.  As  it  will  re.sist  oxidation  up  to  2,100  deg.  F.,  it  is  adapted 
for  grating.s.  doors  and  counterweight  chains  u.sed  in  furnaces. 
The  alloy  will  resist  atmospheric  and  salt  corrosion,  as  well  as 
molten  cyanide  and  heat-treating  salts.  Its  properties  in  respect 
to  abrasion  make  it  adapted  to  such  uses  as  in  balls  and  races 
and  for  grinding,  extrusion  and  drawing  dies. 

R.UNt  Remover   and   Fielding   Compound,   "Commerrial" 
Peter  A.  Frasse  &  Co.,  Inc.,  417  Canal  St.,  New  York.  N.  Y. 

"American  Machinist,"  November  23,  1922 

The  preparation  is  used  to  remove  rust  and  corrosion  on  all 
metals,  as  well  as  in  sulphuric  acid  baths  for  pickling  purposes. 
When  cleaning  metals,  one  part  of  the  rust  remover  to  twenty-flve 
parts  of  water  is  sufficient  to  loosen  and  remove  any  rust.  The 
parts  are  immer.sed  in  such  a  bath  and  are  not  heated  nor  scraped. 
The  rust  remover  does  not  consume  nor  attack  the  metal  itself 
as  its  action  is  entirely  confined  to  removal  of  the  rust  and  cor- 

roded portions.  The  -same  solution  can  be  used  repeatedly  by  add- 
ing a  little  of  the  compound.  The  compound  is  not  inflammable 

nor  explosive.  It  is  of  particular  u.se  also  in  plants  employing 
sulphuric  acid  and  hydrochloric  acid  baths  for  removing  scale. 
By  the  addition  of  1  or  2  per  cent  of  the  compound  to  the  bath, 
the  formation  of  hydrogen  is  prevented.  The  presence  of  the 
compound  neutralizes  the  action  of  the  sulphuric  acid  bath  in 
consuming  the  metal  already  freed  from  scale.  It  also  lessens 
the  damage  done  to  the  etiuipment  and  eliminates  oiu^ctionable 
fumes  from  the  bath.  The  compound  may  be  furnished  in  quanti- 

ties as  small  as  one  pint. 

Lathe.  Engine,  Heavy-Duty.  60-Inch 
Niles-Beraent-Pond  Co.,  Ill  Broadway.  New  York.  N.  T. 

"American  Machinist."   November  30.  1922 

The  machine  is  fitted  with 
either  a  constant-speed  40-hp.  mo- 

tor or  an  adjustable-speed  direct- 
current  motor,  and  has  twenty- 
four  faceplate  siieeds  obtained  by 
change  gears.  When  an  adjust- 

able-speed direct-current  motor  is 
used  for  driving,  the  geared  speed 
changes  in  the  head  above  the 
joint  line  are  eliminated  without 
reducing  the  speed  range  of  the 

faceplate,  A  push-button  on  the  head.stock  is  used  for  "jogging" the  driving  motor  to  give  quick  and  easy  shifting  of  the  speed- 
change  gears.  The  tool  carriage  has  lateral.  cro.ss  and  angular 
power  and  hand  feeds,  and  also  a  rapid  traverse  along  the  bed 
operated  by  a  5-hp.  motflr,  and  controlled  through  a  handle  on  the 
carriage.  The  direction  of  any  feed  may  l>e  changed  and  started 
and  stopped  at  the  carriage.  A  quick-change  gear  box  gives  four feeds. 

CUj),  paste  on  3  X  5-in.  cards  and  file  as  desired 
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Machine  Tools  Wanted 

Ala.,  Bay  Minette — O.  Ertzinger — metal 
working    machinery  and   equipment. 

111.,  Chicago — Mchy.  Products  Corp.,  231 
West  Illinois  St.,  (machine  shop  attd  sales 
room) — screw  machine,  belting,  pulleys  and 
equipment. 

111.  Waukesran — Sheridan  Road  Co-oper- 
Uive  Oarage.  Sheridan  Rd. — automobile  re- 
,iair  machinery,  including  drill  press  and 
grinder. 

K.V..  liOuisvlUe — Summers  Hermann  Co., 
906  South  3rd  St. — machinery  and  tools  for 

proposed  $125,000  garage  and  automobile service    station. 

I,a.,  New  Orleans — R.  G.  Holzer  Estate, 
Burgundy  St.  near  Iberville  St.,  J.  Holzer, 
Purch.  Agt. — one  45  ft.  swing  upright 
machine  to  handle  i  to  3  holes  in 
.slate,  Hoefer  Mfg.  Co.  or  eQual ;  one  3  hp. 
220  volt  d.c.  buffer  and  polishing  machme 
United  States  Electrical  Tool  Co.  or  equal ; 
one  No.  3  punch  shear  and  rod  cutter. 
Union  Mfg.  Co.  or  equal :  one  No.  2  U. 
bender  complete  with  stand  for  making  U 
and  Z  bars.  Wallace  Supply  Co.  or  equal ; 
one  No.  2  horizontal  tapping  machine, 
Garvin  Machine  Co.  or  equal  (new  or  used). 
Md.  Baltimore — National  Pipe  &  Nipple 

Co.,  Inc.,  621  Whitridge  Ave.,  J.  S.  Clark. 
Purch.  Agt. — pipe  cutting  and  threadmg 
machinery,  also  pipe  in  carload  lots. 

Md..  Cumberland — F.  C.  Dryer.  Box  200 
.—16  or  18  in  swing  lathe,  9  or  10  ft.  be- 

tween   centers    (used). 

Mass.,  toweU — R.  W.  Duff.  South  Wildee 
St. — small   garage   repair   equipment. 

Mich.,  Saginaw — Miles  Mctiy.  Co.,  208 
Bearinger  Bldg. — Iron  and  woodworkmg 
machinery  and  tools,  including  lathes, 
chucks,  planers,  etc. 

Minn.,  St.  Paul  —  Robinson,  Carey  & 
Sands — screw  cutting  lathe,  19  in.  between 
centers   (used  preferred). 

Mo.,  St.  I.ouiH  —  Dean  Metal  Co..  W. 
Denkel  Vice  Pres.  and  Factory  Mgr.— 
machine  shop  equipment  and  .several  punch 
presses  for  the  manufacture  of  sheet  metal 
specialties. 

N.  Y.,  Brooklyn  —  F.  C.  O'Dougherty 
Mfg.  Co_  660  Bedford  Ave.,  (boilers) — one 
radial  drill,  3  to  5  hp.  ;  one  pipe  threader, 
1  to  4  in.  pipe;  one  floor  grinder,  10  or  12 
in.  wheel. 

N.  ¥.,  Buffalo — A.  Schellinger,  648-650 

Elliot  St. — garage  and  repair  shop  equip- ment. 

N.  Y..  Carthage^^A.  Gormley  &  Co..  Inc.. 
Water;  St..  (machine  shop,  plumbing,  heat- 

ing and  garage),  G.  Gormley,  Purch.  Agt. 
— sheet  metal  working  tools,  power  oper- 

ated,  electrically  driven. 
N.  Y.,  Gouverneur — Whitney  Garage  Co., 

Inc..  D.  M,  HaZplton,  I'urch.  Agt. — one  16 
in.  lathe  (new  or.used),  also  acetylene  weld- 

ing equipment   for    light   work. 
N.  Y..  New  York — J.  Frins,  2511  8th  Ave. 

(boiler  maker) — screw  cutting  lathe,  11  to 
13  in.  swing,  4  ft.  bed. 

N.  Y.,  New  York — P.  L.  Smithe  Machine 
Co.,  11th  Ave.  and  21st  St. — lathes,  drill 
presses,  etc.,  for  proposed  machine  shop  on 
12th  Ave.   and    44th   St. 

N.  Y.,  VVatertown — James  Inc.,  Factory 
St.,  B.  N.  James,  Purch.  Agt. — complete 
machine  tool  equipment  for  garage  and 
machine  shop  at  Canton. 

N.  C\.  Charlotte — Hipp  Chevrolet  Co.,  500 
North  Tryon  St.,  A.  Hipp,  Purch.  Agt.— 
lathe,  drill  press  and  all  other  tools  for 
automobile  service  station. 

O.,  Cleveland — ^The  Sabin  Machine  Co.. 
6536  Carnegie  Ave. — No.  21  Bliss  punch 
press,  or  similar  (new  or  used). 

O.,  Columbus — Ohio  Elevator  &  Machine 
Co.,  Jefferson  and  Curtis  Aves..  H.  R.  Bur- 

ton, Secy,  and  Treas. — one  24  in.  lathe, 
one  shaper  and  two  milling  machines. 

O.,  ColumbuN — Ohio  Motors  Co..  207  Ea.st 
Broad  St.,  L,.  S.  McPhail,  Mgr.— -equipment 
for  automobile  service  station,  includmg 
one  drill  press  and  probably  small  lathe. 

O..  Columbus — Ohio  State  Stove  &  Mfg. 
Co..  toot  of  Buttles  Ave.,  W.  H.  Packer. 
Supt — two  drill  presses,  one  cutter  and other  machinery. 

Pa.,  Bakerton  (Elmora  P.  O.) — Sterling 
Coal  Co. — ^machine  shop  equipment,  me- 

chanical fan  blowing  system  and  coal  tipple 

equipment. 
Pa.,  Phila. — General  Radio  Corp..  1310 

Callowhill  St. — 3  spindle  drill  pre.ss.  speed 
lathe,  grinding  machine  and  one  3  jaw  10 
in.  chuck. 

Pa..  Reading — Reading  Hardware  Co. — 
foundry  and   machine  shop  equipment. 

Pa.,  Scranton — Dept.  Public  Safety,  W. 
Vanston,  City  Hall,  dir. — receiving  bids  one 
lathe  for  auto  repair  shop  of  Bureau  of Fire. 

Tex..  Big  Spring — ^W.  E.  Carnrike,  (ma- 
chine shop) — 22  or  24  in.  lathe  and  20  in. 

drill   press. 
Va.,  Norfolk— Sea  Board  Air  Line  Rail- 

way. W.  H.  King,  Jr.,  Purch.  Agt. — ma- 
chinery and  equipment  for  locomotive  re- 

pair shop  at  Charleston,  S.  C. 

Va.,  Richmond — Corner  Motor  Co.,  1639 
West  Broad  St..  G.  D.  Corner,  Purch.  Agt. 
— lathe,  drill  press  and  other  tools. 

Va.,  Richmond — W.  R.  Leake,  203  East 
Cary  St. — key  machkie,  small  lathe  and 
small   bench   vise. 

Va,,  Richmond — W.  R.  Newcomb,  1012 
East  Broad  St. — bench  tools  for  automobile 
repair  work. 

Va.,  Richmond — Richmond  Lock  Shop, 
418  East  Grace  St. — small  lathe  and  emery 
wheels. 

W.  Va..  Clarksburg — J.  W.  Jacobs,  c/o 
Montecello  Supply  Co. — welding  and  cutting 
equipment,  milling  machine,  shaper,  lathe 
and  drill  press. 

W.  Va.,  Martinsburg — L.  J.  Freeze — ma- 
chine  shop   equipment. 

Wis.,  Janesvllle — Hayes-Fountain-Hayes 
Co..  Hayes  Bldg..  (paving  contractors)  — 
machinery  and  equipment  for  small  machine shop. 

Wis.,  Milwaukee— Mullins  Body  &  Tank 
Co.  382  4th  Ave.  (auto  truck  bodies  and 
steel  tanks),  C.  J.  Mullins,  Purch.  Agt. — 
one  riveting  hammer ;  one  set  of  rolls  8 
ft.  long  having  3  in.  rolls ;  one  set  rolls 
10  or  12  ft.  long  having  6  in.  rolls ;  com- 

bination punch  having  36  in.  throat  and 
equipped  with  angle  shear  and  bar  attach- 

ments ;  one  12  ft.  brake:  one  12  ft.  shear 
to  shear  }  in.  plate ;  one  bevel  shear ;  one 
serpentine  shear ;  10  x  10  air  compressor 
(all  with  Individual  motors). 

Wis..  West  Allis — Burbach  Service  Sta- 
tion 522r>  Greenfield  Ave. — repair  shop  ma- 

chinery, including  lathe  and  drill  press  for 
proposed   $40,000   garage. 

Ont.,  Ford — Merlo,  Merlo  &  Ray  (con- 
tractors)— equipment  for  J30,000  machine 

shop   and   garage. 
Ont..  Jarvis — McCarter  &  Allen — eqiiip- 

ment  for  garage  and  automobile  repair shop. 

Ont..  London — City  Council,  G.  Wenige. 
mayor.  City  Hall — equipment  for  proposed 
garage  and  repair  shop. 

Que..  Montreal — Century  Electric  Co..  623 
St.  Paul  St.  W..  (machinists,  etc.) — lathe 
and  other  small  tools. 

Que..  Montreal — H.  Wusy.  330  4th  Ave., 
Rosemount — machinery  and  equipment  for 

machine  shop,  garage  and  automobile  re- 

pairs. Que.,  Verdun — W.  Barrette.  4S3  Church 
Ave. — machinery  and  tools  for  garage  re- 

pair shop. 

Machinery  Wanted 

Ala..  Holt — Central  Fdry. — equipment  for 
department  for  the  manufacture  of  nigh 

pressure  cast  iron  water  pipe. 

Ala.,  Sylacauga — Madras  Marble  Co. — 
grinding   and    polishing   machinery. 

Ark..  Little  Rock — Western  Newspaper 
Union — linograph. 

Ark  Star  City — Ozark  Timber  &  Stave 
Co— machinery  and  equipment  for  stave 

mill,  to  replace  that  which  was  destroyed 

by  fire. 
Calif.,  San  Bernardino — Economy  Print 

Shop,  466  H  St. —power  cutter  and  wire 
Stitcher. 

Del.,  Selbyvllle— Delaware  Light  &  Ice 
Co. — ice    manufaiturlng   machinery. 

Oa.,  Atlanta  —  United  Paper  Co.,  3rd 
Natl.  Bank  Bldg.  (manufacturer  of  fruit 
wrapping  papers) — machinery  and  equip- 

ment for  5  story  addition  to  plant. 
III.,  Chicago — D.  &  G,  Mfg.  Co..  3001  La 

Salle  St. — 34  in.  printing  press,  power  at- 
tachment. 

ni.,  Chicago — Liddell  &  Co..  2900  West 
Lake  St. — one  chain  drawn  bench  about  23 
ft.  grip  length,  pulling  capacity  about 
15.000    lb. 

III.,  Chicago — Stocker  Rumely  Wachs  Co.. 
117  North  Jefferson  St..  (machinery) — shear 
for  cutting  1  in.  plate. 

IIL,  Freeport  —  Arcade  Mfg.  Co.,  1212 
East  Shawnee  St. — woodworking  ma- chinery. 

III.,   Lakewood — E.  O.   Munson.    (automo-  • 
bile    and    tractor    repairing) — power   emery 
stand    with    tight    and    loose    pulley,    also 
dynamo  and  kerosene  engine. 

III..  Sorento — Home  Bakery — automatic 
bread  wrapping  machine  for  power  attach- 
ment. 

Ind..  Albion  —  Democrat  —  power  saw, 
motor  and  belting. 

Ind.,  Cannelton — Cannelton  Sewer  Pipe 
Co. — electric  vibrating  screen  ;  44  x  60  in. 
press ;  two  gravity  elevators ;  steam  hy- 

draulic elevator ;  conveyor,  179  ft.  long, 
running  at  a  12  degree  angle. 

Ind.,  Kokomo — J.  Hersberger — news- 
paper equipment. 

Ind.,  Wabash — R.  J.  Evans — special  ma- 
chinery and  equipment  tor  the  manufac- 

ture of   composition    roofing   products. 

Kan.,  Fort  Scott — A.  W.  Winter,  209 
South  Margrove  St. — oil  pump,  air  pump 
and  oil  tank  motor. 

Kan.,  Wichita — Conway  Springs  Water 
Co.,  223  South  Wichita  St. — bottling  ma- 
ohinery,  belting  and  pulleys  for  proposed 

plant. 
Ky.,  Louisville — Louisville  Ry.  Co..  314 

West  Jefferson  St. — car  shop  equipment,  to 
replace  that  which  was  destroyed  by  fire. 

La.,  Carson — Delta  Land  &  Timber  Co. — 
saw  and  lumber  mill  equipment,  to  replace 
that  which  was  destroyed  by  fire. 

Mass.,  Attleboro — ^Watson  Co. — power 
diamond  cutter  for  job  printing. 

Mass.,  Boston — P.  H.  Horan  Co.,  634 
Harrison  Ave.  (metal  worker) — planer.  6 
ft.  bed,    (used). 

Mass.,  East  Boston  (Boston  P.  O.) — Suf- 
folk Knitting  Mills.  8  New  St..  (manufac- 

turer of  sweaters) — several  bottle  bobbins 
for  Payne  rewinders,  6  in.  base,  17  to  19 
in.  high    (used). 

Mass..  HyaJinis^ — J.  Hinckley  &  Son  Co.. 
(millwork  and  lumber) — lumber  mill  equip- 

ment for  new  mill ;  also  small  equipment 
for  garage  repair  work. 

Mass..  Medford — Amer.  Woolen  Co..  180 
Boston  Ave..  J.  Cutler.  Purch.  Agt. — ma- chinery for  new  mill  on  Boston  Ave.  and 
North   St. 

Mass..  Roxbury  (Boston  P.  O.) — Carters 
Wet  Wash  Laundry,  13  Allerton  St..  laun- 

dry machinery,  including  washing  ma- chines,   ironer.s.    pressers,    etc.    (used).  , 

Mass.,    Somerviile  —   P.    P.    Plovrde   Re-, 
frigerator    Co..    15    Glen    St. — single    drum 
Sander    (u.sed). 

Mich..  Cheboygan  —  Cheboygan  Brass 
Fdry. — foundry  equipment  to  replace  that 
which  was  destroyed  by  fire. 

Mich.,  Crystal  Falls — Diamond— news- 
paper equipment. Mich..  Ionia  —  Michigan  Reformatory  — 

sewing  machines,  etc..  for  clothing  factory. 

Minn..  CentervHle  (Hugo  P.  O.) — West 
Prairie  Flour  Mill — grain  crushing  and 
flour  grinding  machinery.  i  , 

Miss.,  Picayune — Bd.  Educ. — vocationaj-i 
equipment  for  $75,000  school.  [, 

Mo..  Kansas  Clt.v — Ever  Bright  Stone  Co.!.' 201  West  20th  St. — sheet  metal  brake  and 
metal  shear. 

Mo.,  St.  Louis — Bantle  Printing  Co.,  3518 
Easton  Ave,.  J.  B.  Bantle.  Purch.  Agt.— 
cylinder  printing  press.   38  in.  or  over. 

Mo.,  Windsor — Review — two  revolutioii: 
trip  and  back  up  power  newspaper  presft 
24  z   36   In. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — A  minimum  of  $2.10  per  100  lb.  quoted  on  steel 

shapes  and  plates,  f.o.b.  Pittsburgh.  Mill  capacity  rapidly 

filling  up  with  heavy  tonnage  orders  for  railway  and  build- 
ing materials,  also  plates  for  boiler,  oil  tank  and  ship 

construction.  Minimum  on  bars,  however,  still  placed  at  $2. 

Steel  mills  working  at  about  85  per  cent  of  capacity. 
Unfilled  orders  on  books  of  United  States  Steel  Corporation, 

Dec.  31,  1922,  totaled  6,745,703  tons,  a  drop  of  over  one 
per  cent  in  month.  Iron  and  steel  scrap  prices  higher;  coke 

steady.  No.  2  foundry  pig-iron  up  $2.50  and  basic,  $1  per 
ton  at  Pittsburgh.  Lead  market  very  strong;  price  up  10c. 

per  100  lb.,  in  week,  at  New  York  warehouses.  Linseed  oil, 
raw,  in  5  bbl.  lots,  93c.  as  against  90c.  per  gal.,  f.o.b. 
New  York. 

Declines — Zinc  down  $1  per  ton;  due  largely  to  falling 

off  in  exports.  Copper  market  weaker.  Tin,  39ic.  as  com- 

pared with  40Jc.  per  lb.,  one  week  ago,  in  New  York  ware- 
houses. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern    327.55 
Northern  Basic        29.27 
Southern  Ohio  No.  2       29. 77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33 .  44 

BIRMINGHAM 
No.  2  Foundry    24.00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2.  25@2.75)    29.76 
Vireinia  No.  2    33.17 
Basic    28.00 
Grey  Forge    28.00 

CHICAGO 
No.  2  Foundry  local    29.00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.75)    30.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.2Foundry    28.00 
Basic    26.00 
Bessemer    27 .  50 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
1(K)  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Cleveland     5i@6 
Cincinnati   4.5@6 
New  York         5.5 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 
No.  10         2.60@2.70  4.19  3. SO  4.00 
No.  12         2.70@2.80  4.24  3.55  4.05 
No.  14.........       2.80@2.90  4.29  3.60  4.10 
No.  16         3.00@3.10  4.39  3.70  4.20 

Black 
No8.  17and21.              3.20  4.30  4.05  4.70 
Nos.  22and24.              3.25  4.35  4.10  4.70 
Nos.  2Sand26.              3.30  4.40  4.15  4.75 
No.  28                3.35  4.50  4.25  4.8S 

Galvanized 
Nos.  10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26. 

Pittsburgh 

3.35(5,3.50 
3.45@3.60 
3.7S@3.90 
3.90@4.05 
4.05@4.20 

No.  28         4.35(54.50 

New  York 4.50 

4.60 

4.90 

5.05 5.20 

5.50 

Cleveland    Chic  go 
4.15  4.85 
4.25  4.95 
4.55 
4.70  5.40 
4.95  5.55 
5.25  5.90 

WROUGHT  PIPE— The  followinK  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to  3.... 

2   

24  to  6. . . 7  to  8... 

Steel 
BUTT  WELD  Iron 
Galv.  Inches 

54i  I  to  U       34 
LAP  WELD 

47|  2   
5\i  2|to4   
47^  4|  to  6   
46J  7  to  12   

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItoU       64  m  ItoU       34 
2  to  3       65  54i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Black 

66 59 
63 
60 

9  to  12       59 

ilack 
Galv. 

34 

19 

29 

15 

32^ 

19 

32 

19 
30 

17 

20 

2       57  46J 
2ito4       61  50^ 
4Jto6       60  49^ 
7  to  8       56  431 
9  to  12       50  37J 

Malleable  fitting!.  Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  net  list.    Cast  iron,  standard  sizes,  20-5%  off. 

2    30 

21  to  4    33 
4Jto6    32 
7  to  8    25 
9  to  12    20 

17 
21 
20 
13 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland         Chicago 

Black  Galv.  Black  Galv.  Black    Galv. 
1  to  3  in.  steel  butt  welded.  57%   44%    55^%    43|%   62^%   48^% 
2i  to  6  in.  steel  lap  welded.  54%   41%    53i%    40^%    59|%   45^% 

Malleable  fittings.     Classes  B  and  C,  Banded,  from  New  York 
stock  sell  at  list  less  6%.    Cast  iron,  standard  sizes,  32%  off. 

M ISCELLANEOUS— Wareh 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (2.60  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

ouse  prices  in 

cents  f 

er  pound 

New  York  Clevelan 
d  Chicago 

4.50 

6.00 
4.50 

6.00 
6.00 6.00 

6.03 
8.00 6.10 

4.39 4.00 

3.90 6.75 8.25 7.25 
5.50 5.16 

5.50 3.90 3.75 3.70 
4.40 4.25 4.20 
3.14 

3.01 

3.02J 

3.04 
2.91 

1.92\ 

3.04 2.91 

2.92i 

3.84 3.61 3.55 
3.14 3.01 

3.02i 

3.04 
2.91 

2.92i 

55(^60% 

40% 

50% 

2   i   t^toi. 

i 
8.50. 
7.00. 
6.75. 

.12@13 

.11@12 

.10@lla 

METALS 

und 
     15.57i 

     39.62i 

New  York.  8  271 
New  York.  7.30 

Cleveland  Chicago 

Current  Prices  in  Cents  Per  Po 

Copper,  electrolytic  (up  to  carlots).  New  York 
Tin,  5-ton  lots,  New  York   
Lead  (up  to  carlots),   St.  Louis    7.65; 
Zinc  (up  to  carlots),  St.  Louis    6.90; 

Aluminum,  98  to  99%  ingots,  1-15 
 ̂ '"  ̂°'''' 

ton  lots     25.20  25.00  23.00 
Antimony  (Chinese),  ton  spot        7.90  8.25  7.25 
Copper  sheets,  base     23.50  22.00  23.00 
Copper  wire  (carlots)      16.62J  18.75  16.25 
Copper  bars  (ton  lots)...     20.50  22.75  19.50 
Copper  tubing  (100-lb.  lots)     25.25  25.75  23.00 
Brass  sheets  (100-lb.  lots)      19. CO  21.25  18.75 
Brass  tubing  (100-lb.  lots)          23.50  24.25  20.50 
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M  ETALS — Continued 

New  York  Cleveland  Chicago 19.50 
15.75 

20.75 
10.25 
26.25 20.00 
49.00 36.00 
17.50 

Brass  rods  (1,000-lb.  lots)    17.00 
Brass  wire  (carlots)    19. SO 
Zinc  sheets  (casks)    10.25 
Solder  (I  and  i),  (caseiots)    29.00 
Babbitt  metal   (83%  tin)    42.00 
Babbitt  metal  (35%  tin)    23.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  39.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       SO 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  S4 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.I.: 
.Shot      32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       50.00 
Sheet  bars...   40.00     Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

12.25 
11. 7S 

11.00 
6.00 
4.7S 

9'.  50 

6.50 
7.50 

4.2s 

Copper,  heavy,  and  crucible    12.50  12.75 
Copper,  heavy,  and  wire.  .    12.25  12.00 
Copper.light,  and  bottoms    10.50  10.50 
Lead,  heavy    5.75  5.50 
Lead,  tea    5.25  4.50 
Brass,  heavy,  yellow    7.00  .... 
Brass,  heavy,  red    9.50  10.00 
Brass,Iight    6.00  6.00 
No.  1  yellow  brass  turnings    7.00  7.00 
Zinc    4  50  4.00 

TIN  PLATES— American  Charcoal  Plates— Bri 
New 

York "AAA 
IC. 
IX. 

"A"  Grade 
IC, X. 

Grade: 
20x28, 
20x28, 

ght — Cents  per  lb. 

Cleve- 
land     Chicago 

112  sheets       20.00 
112  sheets       23.00 

20x28,    112  sheets       17.00 
20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.00 
IC,  112  sheets       12.30 

Terne  Plate 
Small  lots,  8-lb.  Coating: 

100-lb.,    14x20         7.00 
IC,  14x20         7.25 

18.25 
21.00 

16.00 
18.75 

11.50 
11.90 

6.00 

6.25 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

Cleve- New  York  land       Chicago 

Cotton  waste,  white,  per  lb..  ?0.1U  30.13         gO.llJ 
Cotton  waste,  colored,  per  lb.  .08^  10  .08 

Wiping  cloths,  131xl3J,perlb.  .16  32.00perM        .10 

Wiping  cloths,13Jx20hper  lb.  .20  48.00perM       .13 
Sal  soda,  100  lb.  lots    2.60  2.40  2.65 

Roll  sulphur,   per  100 lb    3.40  3.25  3.50 
Linseed  oil,  per   gal.,  5  bbl.lots.  .93  1.01  .^8 
White  lead,  dry  or  in  oil     1001b.  kegs.       New  York,  13.75 

Redlead    dry      1001b.  kegs.        New  York,  13.  75 
Redlead     noil     lOOlb.kegs.       New  York,  15. 2.1 
Fireclay,  per  100  lb.  bag    i,  nr,/-No  nS 
Coke,  prompt  furnace,  Gonnellsville...  .per  net  ton    ?^.()0@S.OO 
Coke,  prompt  foundry,  Connellsville.  .  .per  net  ton      8.00@9.00 

33.50  net 

3.50  net  $4.00  off 

3.90  net          

     65-5% 

60-5% 
70-10% 

45% 
70% 

40-10% 

SHOP  SUPPLIES 
Current  Discount*  Irom  Standard  Littt 

New       Gere- York         land    Chicago 
Machine  Bolts: 

All  sizes  up  to  1x30  in       40%  50-10-5%  50% 
liandljx3in.  uptol2in       20%       50%  50% 

With  cold  punched  sq.  nuts       25% 
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex  nuts        15% 

Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .    .     40% 

Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  X  30  in. .  30% 
Bolt  ends,  with  hot   pressed  nuts      40%          55% 
Tap  bolts,  hex.  head,  list  plu»      20%           
Semi-finished  nuts  |  and  larger        60% 

Case-hardened   nuts      50% 

Washers,  cast  iron,  Jin.,  per  100  lb.  (net)36.00 

Washers,  cast  iron,  I  in., per  1001b.  (net)      4.50 

Washers,  round  plate,  per  l(X)lb.  OfFhst 

Nuts,  hot  pressed,  sq.,  per  100  lb.  OfTlist 

Nuts,  l.ot  pressed,  hex.,  per  100  lb.  Offlist 

Nuts,  coldjpunched,  sq.,  per  100  Ib.Offlist 
Nuts.cold punched, hex.,per  lOOlb.Offlist 
Rivets: 

Rivets,  lit  in.  dia.  and  smaller   
Rivets,  tinned   

Button  heads  i-\n.,  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   (net) 

li   to   l|-in.   long,    all   diameters, 

EXTRA  per  1001b   :         0.2S 
t  in.  diameter    E  \TRA       0. 15 
J  in.  diameter.    EXTRA       0.50 

1  in.  long,  and  shorter    EXTRA      0.50 
Longer  than  5  in     EXTRA 
Less  than  200  lb     EXTRA 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs        

3.00 
1.00 
1.00 

1.00 
1.00 

4S% 
50% 

70% 

33.50 

4.00 
S.OO 

3.00 

3.00 
3.00 
3.00 

60% 

60% 

35.00  33.90 
5.10    4.00 

0.25 

0.50 

80% 

33.50 
3.50 

3.50  net 

4.00 4.00 

4.00 

4.00 

60% 

4Jc.  net 

33.75 

3.85 

.      0.15 

0.15 

.  0.50 

.  0.50 

.      0.25 
.       0.50 

0.35       33.70bMe 
55-5%        50%  50% 

35%  50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.50      30.50      30.67J 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.33        0.35        0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10%  40i%       50% 
Heavy  grade   20-5-2i%     50-5%  40-5% 

Rubber  and  duck: 
First  grade           60%      SO- U'%  40-10% 
Second  grade    65%       60-5%  60-5% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper          ?5.84       35.84 
Emery  paper...-.           8.80       11.00 
Emery  cloth         27.84      31.12 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll.         4.50         4.28         4.95 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100: Paper           1.32         1.24 
Cloth    3.02        2.67 

36.48 

8.80 

29.48 

1.40 

3.20 
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N.  a.,  Jersey   City — M.    W.    Kellogg  Co., 
117  Westside    Ave.,    (pipe    flttings) — gears 
and  pinions  for  a  gear  drive. 

N.  Y.,  Adams — W.  Cain — machinery  and 
equipment  for  cold  storage  plant. 

N.  Y.,  Adams-^New  York  Canners,  Inc., 
H.  Adams,  Purch.  Agt. — machinery  and 
equipment  for  canning  factory. 

N.  Y..  Addison — E.  J.  Clark,  (coal  dealer) 
— coal  handling  machinery  and  equipment. 

N.  Y.,  Antwerp — O.  A.  Tu<!ker  Co.  (saw 
mill  and  lumber) — machinery  for  sawmill 
and  gasoline    operated   portable   saw   rig. 

N.    Y.,    Brooklyn — Haffner   Eng.    Service, 
118  3rd  St. — one  air  hammer. 

N.  Y.,  Buffalo — J.  L.  Scanlon  Co.,  950 
EUicott  Sq. — one  locomotive  crane,  electri- 

cally operated,  8  wheel,  15  to  25  ton  ca- 
pacity. 

N.  Y.,  Buffalo — Upholstered  Construction 
Corp.,  15  West  Swan  St.,  J.  Coplon,  Purch. 
Agt. — equipment  for  furniture  factory. 

N.  Y.,  Evans  Mills — Newton  Schell  Co. — 
ice  cutting,  harvesting  and  conveying  ma- 
chinery. 

N.  Y.,  Oouverjieur — Oswegatchie  Paper 
Co.,  N.  R.  Caswell,  Purch.  Agt. — wood  pulp 
grinders. 

N.  Y.,  Jamestown — Jamestown  Paint  & 
Glass  Co.,  Inc.,  12  South  Main  St. — special 
machinery  and  tools  for  the  installation  of 
automobile  window  glasses  and  other  glass 
work, 

N.  Y.,  Kenmore — Bd.  Educ,  School  Dist. 
No.  1 — vocational  equipment  for  $500,000 
school. 

N.  Y.,  Iiaeona — Blount  Lumber  Co.,  Inc. 
(dressed  lumber) — sawmill  machinery  and 
equipment. 

N.  Y.,  I.,orraine — Lorraine  Milk  Co.,  C. 
A.  Brown,  Purch.  Agt. — milk  pasteurizing 
and  bottling  machinery. 

N.  Y.,  Newark — Newark  Ice  &  Cold 
Storage  Co.,  cold  storage  and  ice  making 
machinery  for  proposed  plant,  capacity 
60,000    bbl. 

N.  Y.,  Newburgh— W.  C.  McKay,  3 
Front  St. — hand  drill  and  drill  for  black- 

smith shop. 

N.  Y.,  New  York — Linde  Air  Products 
Co.,  30  East  42nd  St. — air  compressor  and 
other  equipment  for  new  plant  at  Pitts- 

burgh,  Pa. 

N.  Y.,  New  York — Paul  Knitting  Mills, 
87  Leonard  St.,  (manufacturer  of  hosiery), 
M.  L.  Violiarus,  Purch.  Agt. — 15  Banner 
knitting  machines,  33  in.  head,  with  or 
without  cylinders  or  sinker  heads. 

N.  Y..  Niagara  Falls— B.  L.  Barby,  24- 
26  Falls  St. — bakeshop  equipment. 

N.  Y.,  Boehester — Michael-Sterns  Co.,  87 
Clinton  Ave.  N. — machinery  and  equipment 
for  clothing  plant  on  Glasgow  St.,  Clyde, 
N.  Y. 

N.  T.,  Rochester  —  Stromberg  Carlson 
Telephone  Mfg.  Co..  1050  University  Ave. 
— power  shear  for  cutting  1/8   in.  plate. 

N.  Y.,  Waterfown — Cra-Man  Specialty 
Corp.,  425  Court  St.,  (cabinet  work  and  fine 
woodwork),  W.  A.  Cramer,  Purch.  Agt. — 
woodworking  machinery  and  equipment. 

N.  Y.,  Watertown — Northern  New  York 
Utilities,  Inc. — machinery  and  equipment 
for  the  manufacture  of  water  gas. 

N.  Y.,  Wyoming — D.  Kays  (job  printer) 
— complete  job   shop   equipment. 

N.  C,  High  Point — Union  Brokerage  Co. 
— heavy  divided  roll  planer,  36  in.  wheel 
band  saw,   motor  driven. 

N.  C,  Newton — Bd.  Educ. — vocational 
equipment. 

O.,  Canton — ^W.  A.  Jones  Optical  Co., 
Moose  Club  Bldg.-^«ptlcal  equipment  to 
enlarge  plant. 

O.,  Canton — Swineford  Mfg.  Co.,  942-8 
Union  Ave.,  S.  W. — machinery  and  equip- 

ment for  the  manufacture  of  hardware. 

O.,  Cleveland — Bourne-Fuller  Co..  Hanna 
Bldg. — motor  driven  shear  for  cutting  light 
rails. 

O.,  Cleveland — The  Langenau  Mfg.  Co., 
8403  Franklin  Ave. — light  squaring  shears. 

O.,  Columbus — Excelsior  Seat  Co.,  5th 
Ave.  (manufacturer  of  juvenile  furniture 
and  baby  cribs),  C.  Boardman,  Genl.  Mgr. 
— woodworking  machinery,  including  planer 
and  ripsaw,   to  increase  output  of  plant. 

O.,  Liebanon — Cropper-Ktnney  Spring  Co. 
— machinery  and  equipment  for  the  manu- 

facture  of  auto  springs. 

O.,  MnsRillon — Central  Steel  Co.,  G.  D. 
Evans,  I'uroh.  Agt. — shear  for  cutting  1/4 
In.  platf. 

O.,  Mlddletown — Shartle  Bros.  Machine 
Co. — one   10   ton,   40  ft.  span,  d.c.   crane. 

O.,  Warren — Western  Reserve  Lumber 
Co. — additional  equipment  including  saws, 
planers,   etc..  to  enlarge  plant. 

0„  Youngstown — The  Brlal  Hill  Steel 
Co.,  Stambaugli  Bldg.— one   liar  shear. 

Okln.,  Atoka — Atoka  Press — power  job 
press,  10  X  15  in. 

Okla.,  Ardniore— Gilmer  Oil  Co. — refinery 
machinery  and  equipment,  including  con- 

veying and  transmission. 

Okln.,  BeggK — Beggs  Independent — ^news- 
paper equipment. 

Okla.,  Weathertord — The  City— 20  ton 
raw  water  ice  plant. 

Pa.,  Allentown — AUentown  Hospital  Assn. 
— ice  and  refrigeration  machinery  and 
equipment. 
Pa.,  Allentown — Allentown  Paper  Box 

Co.,  10th  St. — paper  box  machinery  for  pro- 
posed factory. 

Pa.,  Ambrldge — C.  Krislufek,  300  Park 
Ave. — air  compressor,  conveying,  hoisting, 
woodworking,  transmission  and  cement 
block  machinery  for  planing  mill  and  ce- 

ment block   plant. 

Pa..  Apollo— Apollo  Steel  Co.,  A.  McCar- 
thy, Purch.  Agt. — belt  conveying  machinery 

for  cinder  block  manufacturing  plant. 

Pa.,  BridgeviUe — Universal  Steel  Co. — 
3  steam  hammers,  also  rolling  mill  equip- ment. 

Pa.,  Chester — Ewing-Thomas  Converting 
Co.,  (silk  and  wool  yarns),  J.  H.  Thomas, 
Purch.  Agt. — spindles,  winders,  etc.,  for 
new  silk  mill  at  Quakertown. 
Pa.,  Duncannon — Bd.  of  Educ. — voca- 

tional equipment  for  Junior  and  Senior 
High  Schools. 

Pa.,  Greenville — Greenville  Steel  Car  Co. 
one  10  ton  crane. 

Pa.,  Harbour  Creek — Yerkes  Steel  Coup- 
ling Tie  Co.,  W.  H.  Yerkes,  Pres.,  c/o  W. 

Kraemer  Farm — machinery  and  equip- 
ment, including  electric  melting  furnaces 

for  proposed  plant. 

Pa.,  L,ititz — Express  Printing  Co.,  J.  G. 
Zook,  Purch.  Agt. — job  press,  paper  cutter 
and  other  job  and  newspaper  equipment. 

Pa.,  New  Kensington— New  Kensington 
Ice  Co.,  100  7th  Ave. — electric  ice  hoist, 
two   Ice  cranes  and  conveying  machinery. 

Pa.,  North  East — Automotive  Electric 
Safety  Corp. — special  machinery  for  the 
manufacture  of  patented  9  point  safety 
fuse  and  safety  electric  fire  alarms. 

Pa.,  Oakmont^— Giftord  Woods  Co. — one 
small  crane. 

Pa.,  Phila. — Amer.  Paper  &  Bag  Co.,  2nd 
and  Vine  Sts.,  S.  Kardon,  Purch.  Agt. — 
paper  cutters,  punches,  printing  presses, 
glueing  machines  and    fokling    machines. 

Pa.,  Plilla. — Penn.sylvania  Brick  &  Tile 
Co..  Bulletin  Bldg. — grinder.s,  packers,  con- 

veyors,  etc.,  for  new  plant. 
Pa.,  PhUa. — W.  F.  Reed  &  Sons.  1218 

Snyder  Ave.  (textiles),  F.  C.  Reed,  Purch. 
Agt. — looms  and  accessories  for  new  fac- 
tory. 

Pa.,  Phlla. — Southwark  Ice  Co..  12th  and 
Washington  Sts. — additional  refrigerating 
and  Ice  manufacturing  machinery. 

Pa.,    Pittsburgh — Crucible     Steel    Co.  of 
America,  Oliver  Bldg. — 10  ton,  3  motor,  60 
ft.    span    crane   for   La    Belle   Wks.,    N.  S. 
Pittsburgh. 

Pa.,  Beading — Carpenter  Steel  Co.,  River 
Rd.  and  Exeter  St.i — shear  for  cutting  steel bars. 

Fa.,  Saylorsbnrg  —  Acme  Woodenware 
Co. — ^woodworking  machinery  and  equip- 
ment. 

P».,  Scranton — Bd.  Educ— equipment  for 
3  story  addition  to  vocational  school. 

Pa.,  Warren— McKean  County  Refining 
Co.,  c/o  P.  F.  Moore— oil  and  gasoline  re- 

finery equipment. 

Pa.,  West  Chester — E.  Eachus,  Bradford 
Ave. — bottle  washers,  chums,  sterilizers, 
etc.,    for    creamery. 

S.  C,  Denmark — Edisto  Public  Service 
Co. — ice  making  machinery. 

Tenn.,  KnoxvlUe — C.  F.  Maples,  c/o  Ap- 
palachian Flooring  Co. — electrically  oper- 

ated flooring  mill  machinery  and  equip- 
ment. 

Tex.,  Caddo  Mills  —  G.  G.  Bowman 
(harness  mal<er).^leather  working  power 
machinery,    including    harness    stitcher. 

Tex.,  Canadian — M.  L.  Moody  (job  print- 
ing and  newspaper) — complete  printing 

equipment    (used   preferred). 

Tex.,  Corslcana — Amer.  Well  &  Pros- 
pecting Co.,  J.  E.  Rittersbacker.  Genl.  Mgr. 

— equipment  for  proposed   foundry. 

Tex.,  Dallas — Gibraltar  Battery  Co..  A. 
Swanson.  Pres..  Lancaster  and  lOtli  Aves. 
— large  potential  charging  outfit  and  other 
equipment  for  the  manufacture  of  storage batteries. 

Tex.,  Dallas — L.  Ilepllnger,  2804  William 
St.  (woodworker) — mortiser  and  band  saw 
for  power  equipment, 

Tex.,  Dallas — Texas  Ice  &  Cold  Storage 
Co.,  400S  Commerce  St. — band  saw,  rip 
saw  Jointer  for  power  attachment,  also beltmg. 

Tex.,  Shamrock — C.  L.  Jones  (ice  pro- 
ducer)— oil  pull  ice  plant  pulleys,  hangers, 

bearings,  shafting,  belting  and  oil  pull 

engine. 
Vt.,  Burlington — City  School  Dept. — tools 

for  manual  training  department  of  pro- 
posed   $400,000   high  school. 

Va.,  City  Point — Wilson-Hock  Co.,  (ma- 
chinery, etc.),  N.  Wilson,  Mgr. — two  13  ft. 

6  in.  diameter  x  13  ft.  high  cypress  or  yel- 
low pine  tanks ;  two  pieces  9  or  10  in.  extra 

heavy  black  pipe.  20  to  25  ft.  long  ;  two  16 
In.  standard  flanged  crosses ;  steam  double 
cylinder  mine  hoist,  reversible  double  fric- 

tion drum,  geared  type  preferred,  approxi- 
mately 30  hp.  complete  with  boiler  either 

vertical  or  locomotive  type. 

Va.,  Lynchbarg — Old  Dominion  Box  Co., 
28    9th   St. — box   making  machinery. 

Va.,  Martinsville — Lester  Lumber  Co. — 
machinery  and  equipment  for  lumber  and sawmill. 

Va.,  Richmond — ^Hackley  Morrison,  1708 
Lewis  St.,  (machinery) — shears  for  cutting 
scrap  iron  up  to  2  in.,  5  hp.  A.C.  motor 
and  acetylene  cutting  torch. 

Va.,  Richmond — Quality  Press.,  11  North 
7th  St.,  W.  H.  Bryant,  Purch.  Agt. — cylin- 

der press   and   stapling  machine. 
W.  Va.,  Falrview — Marion  Constr.  Co., 

T.  R.  Montgomery.  Mgr. — planing  mill  ma- 
chinery and  equipment,  to  replace  that 

which  was  destroyed  by  fire. 

Wis.,  Bangor — Independent — newspaper 

equipment. 
Wis.,  Elkhart  take — Perfection  Special- 

ties Co.,  G.  C.  Trotter,  Mgr.. — machinery 
and  equipment  for  the  manufacture  of 
radio  condensers  and  equipment. 

Wis.,  Green  Bay — Master  Self  Locking 
Differential  Co.,  W.  M.  Keley,  Mgr. — ma- 

chinery and  equipment  for  the  manufacture 
of  automobile  axles,  brakes,  etc. 

Wis.,,  Hartford — E.  Ripley,  Main  St. — 
paint  spraying  machinery. 

Wis.,  MadlHon  —  C.  E.  Baer,  219  East 
Main  St.,  P.  L.  Kronenberg.  Archt.,  Carroll 
Blk.,  Purch.  Agt. — laundry  equipment,  in- 

cluding dryers  for  proposed  apartment 
buildings. 

Wis.,  Madison — Heilprin  Fruit  Co.,  North 
Bedford  and  West  Miftlin  Sts.,  J.  Heilprin, 
Pres. — refrigerating  machinery  for  proposed 
fruit  storage   warehouse. 

Wis.,  Madison — C.  Rieder,  615  Univer- 
sity Ave. — tire  pumps,  air  tank,  vulcaniz- 

ing machinery,  etc.,  for  proposed  tire  shop. 
Wis.,  Madison — Valvollne  Oil  Co.,  815 

East  Main  St.,  H.  R,  Potter,  Mgr. — addi- 
tional pumps  for  oil  and  oil  storage  tanks. 

Wis.,  Marshfleld — S.  Miller  Cold  Storage 
Co.,  Main  St. — refrigeration  machinery  for 
proposed   addition   to   plant. 

Wis.,  Mazomanie — Bd.  Educ,  F.  W.  Ells- 
worth. Clk. — manual  training  equipment 

for  new  grade  and  high  school. 
Wig.,  Milwankee— A.  CJerlach,  920  Grant 

Blvd. — special  machinery,  motor  driven, 
for  the  manufacture  of  macaroni. 

Wis.,  Milwankee  —  F.  P.  Kekow',  1211 South  Pierce  St.,  (carpenter  and  millwork) 
— combination   woodworking  machine. 

Wis.,  Milwaukee — J.  Mitz,  931  3rd  St. — 
electrically    driven    shoe    repair   machinery. 

Wis.,  Milwankee — Purity  Mfg.  Co..  1098 
35th  St. — special  machinery  for  proposed 
factory  on  30th  St.,  for  the  manufacture  of 
noodles,    etc 

Wis.,  Milwankee — J.  Zirwes,  673  r>over 
St.  (carpenter  and  millwork) — combination 
machine   and   band  saw. 

Wis.,  Slieboygan — Northern  Furniture 
Co. — ^power  and  woodworking  machinery 
for  proposed  factory. 

Wis.,  Waukesha — Harvey  Paper  Specialty 
Co.,  453  West  Main  St. — special  machinery 
for  proposed   plant. 

Wis.,  Waukesha — Waukesha  Steel  Prod- 
ucts Co.,  1319  Lincoln  Ave. — stamping 

press. W.vo.,  Keeline  —  F'.  Kelley.  Kellej-'s Ranch — complete    newspaper     equipment. 

Man.,  Winipeg — Red  River  Paper  Mills. 
Ltd..  232  Curry  Bldg.,  F.  Gilroy,  Mgr.— 
paper  making  machinery,  beaters  and  cal- 
enders. 

K.  B..  Sussex — C.  T.  White  Company — 
lumber  mill  machinery  and  equipment  for 
plant  at  Moncton. 

N.  S.,  Bear  River — Clarke  Bros.,  Ltd. 
(sulphate  pulp)   sawmill   machinery. 
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Out-.,  Gaiiunotiue — 3ulnois  Glove  Co.,  E. 
Belnois,  I'urcli.  Agt. — power  operated leather  cutting  and  trimming  machinery 
for  glove  factory. 

Ont.,  (JeorBetowii — II.  Logan — equipment 
for  brick  and  tile  factory,  including  about 
$3,000    worth   of    belting. 

Ont.,  London  —  Bd.  Kduc,  A.  N.  Udy, 
Chn. — manual  training  equipment  for  pro- 

posed $150,000  high  school. 
Ont.,  Port  Arthur  . — •  Municipality  of 

Shunials,  H.  A.  MacKibben,  Clk.,  «16 
Whalen  Bldg.  —  portable  rock  crusher 
capable  of  handling  about  100  ton  per  day, 
with   screen    and    bins. 

Ont.,  St.  MaryH — P.  Standeaven — addi- 
tional equipment  for  saw  and  shingle  mill. 

Ont.,  Smith's  FiUIn — Rideau  Milling  Co., 
A.  Jondin,  Purch.  Agt. — equipment  for  saw- 

mill on  Jason's  Island,  to  replace  that  which was  destroyed  by  fire. 
Ont.,  Thorold — Foley-Rleger  Pulp  &  Paper 

Co.,  Ltd.,  E.  P.  Foley.  Pres.. — pulp  refiner. 
84  in.  velvet  waterman's  net  machine  and .Sturtevant  fan. 

Ont.,  Toronto — ^Howard  Furnace  Co.,  881 
Yonge  St. — equipment  for  proposed  air  fur- 

nace  factory, 
Ont.,  Wetland  —  No  Egg  Products  Co., 

Ltd. — machinery  and  equipment  for  food 
IJroducts  plant,  to  replace  that  which  was 
destroyed  by  fire. 

Ont.,  Woodstock — Eureka  Planter  Co.,  H. 
Xorry,   Vice   Pres. — foundry   equipment. 

<lue.,  .Toilette — A.  McArthur  &  Co.,  (build- 
ing paper,  wall  paper,  etc.),  D.  F.  Munn. 

82  McOill  St..  Montreal,  Pres. — additional 
equipment  to  increase  capacity  of  mill. 

Que.,  3Iontreal  —  Canadian  Paperboard 
Co..  Ltd..  2  Seigneurs  St.,  n,  F.  Robertson, 
(lenl.  Mgr.— additional  machinery  and 
equipment. 

Que.,  Montreal — Castle  &  Son,  148  St. 
Urbain  St..  (cabinet  makers,  etc.),  J.  P. 
Dufot,  Purch.  .Agt. — woodworking  machin- 

ery and  other  equipment. 
Que.,  Montreal — Montreal  Quarry^  Ltd., 

800  Bellechane  St.,  E.  Labelle.  Purch.  Agt. — 
stone  crushing  equipment  and  drills  for 
quarrying. 

Que.,  Montreal — J.  E.  Rochon,  1150  Belle- 
chane St..  (sash  and  door  factory) — wood- 

working machinery. 
Qu«-..  Montreal  —  L.  S.  Tarshis  &  Sons, 

Ltd.,  92  Wellington  St.,  L,  Tarshis.  Purch. 
Agt. — power  shear,  steel  tanks,  shafting, etc. 

Qne.,  Verdnn — J.  P.  Dupuis,  Ltd.,  592 
Church  Ave. — additional  sawmill  ma- 
chinery. 

<"'" 

L„. 
Metal  Working  Shops 
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Calif.,  1,08  AnKeles — The  Ford  Motor  Car 
Co.,  Santa  Fe  Ave.  and  17th  St..  has  had 
plans  prepared  for  the  construction  of  an 
addition  to  its  automobile  assembling  jilant. 
.L  and  D.  Parkinson,  Title  Insurance  Bldg., 
Los  Angeles,  Archts. 

Calif.,  Oakland — P.  C.  Bayard,  Portland, 
Ore.,  awarded  the  contract  for  the  con.struc- 
tion  of  a  1  story  factory,  for  the  manufac- 

ture of  Hall  gas  furnaces,  on  Adeline  and 
21st  St.,  here.  Estimated  cost  $5,000.  Mc- 
Corkle  Mfg.  Co.,  319  12th  St.,  Oakland, 
lessee. 

Calif.,  San  Francisco — F.  Grimley,  317 
FVont  St.,  awarded  the  aontract  for  the 
construction  of  a  2  story.  50  x  165  ft.  tin 
shop  for  the  manufacture  of  cans,  etc.,  on 
Shipley  St.  near  6th  St.  Estimated  cost 
$8,000. 

Calif.,    San    FranoiKco  —  O'Brien    Bros., Archts.,  240  Montgomery  St.,  are  receiving 
bids  for  the  construction  of  a  2  story,  120 
X  192  ft.  garage  on  Fell  and  Gough  Sts., 
for  the  L.  R.  Lurie  Co..  Mills  Bldg.  Esti- 

mated cost  $100,000.  Pacific  Telephone  & 
Telegraph  Co.,  333  Grant  Ave.,  lessee.  Noted 
Jan.  4. 

Calif.,  San    Francixeo — The   Paige  Co.   of 
Northern  California.  166.T  Van  Ness  Ave., 
awarded  the  contract  for  the  construction 
of  an  addition  to  its  garage  and  salesroom, 
on  Van  Ness  Ave.  and  Sacramento  St. 
Estimated  cost  $60,000. 

Calif.,  San  FrunriHoo  —  J.  Pasqualetti, 
785  Market  St..  awarded  the  contract  for 
the  construction  of  a  2  story,  57  X  137  ft. 
garage  on  McAllister  St.  near  Fillmore  St. 
ICstimated  cost  $40,000. 

Calif.,  San  Franrlsco — The  Stevenson 
Oarage,  Inc..  c/o  A.  S.  Bugbee.  Archt.,  26 
Montgomery  St.,  awarded  the  contract  for 
"le  construction  of  a  2  story  garage  on 
'Stevenson  St.  Estimated  cost  $50,000. Noted  Jan.   4. 

Calif.,  TafI— The  Trustees  of  Taft  Union 
High  School  Dist.  will  receive  bids  until 
Feb.  13  for  the  construction  of  high  school 
buildings,  consisting  of  auditorium,  gym- 

nasium, science,  domestic  science  and  shop 
buildings,  and  addition  to  present  struc- 

ture. Cost  will  exceed  $200,000.  W.  H. 
Weeks,  369  Pine  St..  San  Francisco,  Archt. 

Conn.,  Hartford  —  Herchman  &  Levlne, 
Prospect  St.,  are  having  plans  prepared  for 
the  construction  of  a  1  story,  85  x  185 
ft.  addition  to  their  garage.  Estimated  cost 
$40,000.  F.  C.  Walz,  407  Trumbull  St„ Archt. 

Cunn..  New  Britain — The  Stanley  Wks., 
Myrtle  St„  siwarded  the  contract  for  the 
construction  of  an  8  story,  60  x  100  ft.  ad- 

dition to  Its  hardware  factory  on  Churcli 
St.     Estimated  cost  $250,000. 

III.,  CliicaKo  —  The  Electrical  Dealers 
Supply  Co.,  121  West  Randolph  St., 
awarded  the  contract  for  the  construction 
of  a  3  story,  77  x  200  ft.  factory  at  2220-26 
DIversey  Ave.  Estimated  cost  $150,000. 
Noted  Dee.  28. 

III.,  ChicaKo — P.  Foote,  7900  Stony  Island 
Ave.,  is  receiving  bids  for  the  construction 
of  a  1  story,  50  x  125  ft.  garage  on  Stonv 
Island  Ave.  and  79th  St.  Estimated  cost 
$40,000.  Kocher  &  Larson,  6250  South 
HaLstead  St..  Chicago,  Archts. 

III..  Chirago — The  Ford  Motor  Co.,  High- 
land Park,  Mich.,  awarded  the  contract  for 

the  construction  of  a  1  story.  502  x  1383  ft. 
assembly  factory  on  Torrence  Ave.,  here. Noted   Dec.   14. 

111..  Chicago — The  United  Autographic 
Register  Co..  43rd  St.  and  Western  Blvd., 
awarded  the  contract  for  the  construction 
of  a  2  story,  60  x  96  ft.  addition  to  its  fac- 

tory.    Estimated  cost  $40,000, 
III.,  M«unt  Vernon — The  Mount  Vernon 

Mfg.  Co.  plans  to  rebuild  its  foundry,  which 
was  recently  destroyed  by  fire.  Estimated 
cost  $100,000. 

Ind.,  Kvansville — The  Evansville  Struc- 
tural Supply  Co.,  215  1st  Ave.,  will  build 

a  1  story.  80  x  100  ft.  fabricating  plant. 
Estimated  cost  $27,000.     Noted  Jan.  11. 

Ind.,  Fvansville  —  The  Franklin  Corp.. 
1116  Franklin  St.,  is  having  plans  prepared 
for  the  construction  of  a  2  story,  100  x 
119  ft.  automobile  assembly  and  service 
station.  Estimated  cost  $60,000.  Private 

plans. 
Ind.,  Fort  Wayne — C.  Miller,  1115  Bway., 

is  having  plans  prepared  for  the  construc- 
tion of  a  2  story  tin  and  sheet  metal  fac- 

tory. Estimated  cost  $30,000.  Pohlmeyer 
&  Pohlmeyer,  Central  Bldg.,  Fort  Wayne, Archts. 

Ky.,  Louisville — The  Summers  Hermann 
Co.,  906  South  3rd  St.,  plans  to  build  a 
garage,  automobile  service  and  repair  sta- 

tion. Estimated  cost  $125,000.  Architect 
not   announced. 

Me.,  Rumford — The  Maine  Central  R.R., 
Portland,  is  having  plans  prepared  for  the 
construction  of  1  story  car  repair  shops, 
etc.,  at  its  yards,  here.  Estimated  cost 
$50,000,     B.  T.  Wheeler,  c/o  owner,   Engr. 

Me.,  Sonth  Portland — The  Maine  Central 
R.R.,  Portland,  is  having  plans  prepared 
for  the  construction  of  1  and  2  story  car 
and  locomotive  repair  shops  at  its  ter- 

minal, here.  Estimated  co.st  $1,(100,000.  B. 
I".  Wheeler,  c/o  owner,  Engr. 
Md.,  Baltimore  —  The  Maryland  Meter 

Wks.,  224  North  Holliday  St.,  is  having 
plans  prepared  for  the  construction  of  a  7 
story,  37  x  82  ft.  f.actory  on  Holliday  and 
Siiratoga  Sts.  Estimated  co.st  $75,000.  H. 
Massart,  322  North  Charles  St.,  Engr.  T.- 
W.  Pietsch,   Amer,   Bldg.,  Archt.  ' 

Mass.,  Roxbur.v  (Boston  P.  O.)  —  The 
Homestead  Garage  Co.,  215  Columbus  Ave., 
will  build  a  1  story  garage  with  23,000 
sq.ft.  of  floor  space  on  Humboldt  Ave.  Es- 

timated  cost  $60,000. 
Mich.,  Corunna — The  Detroit  Weather- 

proof Body  Co.  is  having  plans  prepared 
and  will  receive  bids  in  April  for  the  con- 

struction of  a  2  story.  60  x  100  ft.  factory. 
Estimated  cost  $150,000.     Private  plans. 

Minn.,  St.  Paul — The  Twin  City  Motor 
Car  Co..  1420  Harmon  PI.,  Minneapolis,  is 
having  plans  prepared  for  the  construc- 

tion of  a  2  story,  60  x  138  ft.  garage  and 
sales  room  on  5th  and  Exchange  Sts..  here. 
Estimated  cost  $50,000.  Toltz.  King  & 
Day,  1410  Pioneer  Bldg.,  St.  Paul.  Archts.. 

N.  v..  Canton — .lames,  Inc.,  Factory  St., 
Watertown,  has  purcha.sed  site  and  plans 
to  build  a  garage,  machine  shop  and  repair 
plant,  here.  Cost  between  $12,000  and 

$15,000. V.  Y.,  I.ackawanna  (BnfTalo  P.  0.)^-The 
Seneca  Iron  &  Steel  Co..  307  Erie  County 
Bank  Bldg..  Buffalo,  has  purchased  a  C 
acre  site  and  plans  to  build  a  plant  for  the 
manufacture  of  steel  sheets,  here.  Archi- 

tect not  selected. 

N.  Y.,  Xew  York — The  Manx  Really  Corp., 
c/o  J  .f.  Dunnigan.  Kngr.  and  Archt..  3946 
East  ISOlh  St..  is  having  plans  prepared 
for  the  construction  of  a  2  story  garage  on 
Southern  Blvrl.    Estimated  cost  $65,000. 

>•.  Y.,  New  Vork— The  F.  L.  Smithe  Ma- 
chine Co.,  11th  Ave.  and  21st  St..  will  soon 

receive  bids  for  the  construction  of  a  5 
story,  127  x  215  ft.  machine  shop  on  12th 
Ave.  and  44th  St.  W.  M.  Cory,  30  Church St.,    Engr. 

N.  Y.,  New  York — The  Transit  Comn..  49 
Lafayette  St..  is  receiving  bids  until  Feb, 
1,  for  structural  steel  work  on  3rd  addition 
to  shops  at  Lenox  Ave.  and  148th  St. Noted  Nov.  2. 

N.  Y..  New  York— E.  M.  H.  Wright.  C/o 
J.  De  Hart,  Engr.  and  Archt,  1039  Fox  St., 
will  soon  receive  bids  for  the  construction 
of  a  1  story.  200  x  200  ft.  garage  on  56th 
St.  and  Ave.  A.     Estimated  cost  $50,000. 

O.,  Canton  —  The  Swlneford  Mfg.  Co., 
942-8  Union  Ave.,  S.  W.,  manufacturer  of 
hardware  specialties,  plans  to  rebuild  Its 
2  story  factory,  which  was  recently  de- 

stroyed by  fire.    Estimated  cost  $100,000. 
0„  Cleveland  —  The  Clover  Meadow 

Creamery  Co..  c/o  J.  T.  Kofron,  Mgr..  1823 
East  55th  St..  Is  receiving  bids  until  Febj 
15  for  the  construction  of  a  1  story,  80  x 
92  ft.  garage  on  East  57th  St.  and  Belvi- 
dere  Ave.  Estimated  cost  $40,000.  Pri- vate plans. 

O.,  Cleveland — W.  Rosenwelg,  Society  for 
Savings  Bldg.,  is  receiving  bids  for  the  con- 

struction of  a  1  story,  88  x  100  ft.  garage 
at  3834  Prospect  Ave.  E.stimated  cost  $40,- 
000.  H.  F.  Janowltz,  Permanent  Bids,, Cleveland,  Archt. 

O.,  Cleveland — The  W.  S.  Tyler  Co.,  361.'> 
Superior  Ave.,  (ornamental  iron  works),  is 
having  plans  prepared  for  the  construction 
of  a  3  or  4  story  factory  at  3803  Superior 
Ave.  E.stimated  cost  $500,000.  C.  Zim- 

merman. Pres.  G.  S.  Rider  &  Co.,  Century 
Bldg.,  Cleveland,  Archts. 
C,  Columhns — The  Ohio  State  Stove  & 

Mfg.  Co..  foot  of  Buttles  Ave.,  will  build 
a  32  X  90  ft.  factory.  W.  H.  Packer,  Supt. 

Pa.,  Harbour  Creek — The  Yerkes  Steel 
Coupling  Tie  Co..  c/o  W.  Kraemer  Farm, 
plans  to  build  a  40  x  100  ft.  steel  tie  plant 
on  a  10  acre  site.  W.  H.  Yerkes.  Pres. Architect  not  announced. 

Pa..  Midland — The  Crucible  Steel  Co.  of 
America.  2012  Olivia  Bldg..  Pittsburgh,  is 
having  plans  prepared  for  the  construction 
of  a  1  story  liquid  purification  plant,  here. 
Estimated  cost  $60,000.  Koppers  Co.,  Union 
Arcade,  Pittsburgh,  Archts, 

Pa.,  Plttsburith — C.  P.  Hitchlns,  Archt., 
Citizens  Bank  Bldg.,  is  receiving  bids  for 
the  construction  of  a  1  story  40  x  50  ft. 
garage  and  sales  room  on  Bigelow  Blvd. 
for  the  United  States  Auto  Parts  Co.,  c/o 
Archt.     Estimated  cost  $60,000. 

Pa.,  Plttsbnrgh — The  McKlnney  Mfg.  Co.. 
N.  S.  Pittsburgh,  manufacturer  of  hinges, 
bolt.s.  etc..  is  having  plans  prepared  for  the 
construction  of  an  addition  to  its  manufac- 

turing and  storage  building  on  Pennsyl- 
sylvanla  and  Preble  Sts.  Hunting  Davis 
Co.,   Century  Bldg.,   Pittsburgh,  Archts. 

Pa.,  Warren — The  W.  H.  Frost  Co.  plans 
to  build  a  40  x  70  ft.  garage  and  sales- 

room on  Liberty  St.  Cost  will  exceed  $40,- 
000.     Architect  not  announced. 

B.  I.,  Woonsocket — The  Woonsocket  Ma- 
chine &  Press  Co..  533  2nd  Ave.,  will  soon 

award  the  contract  for  the  con.struction  of 
a  2  story,  50  x  100  ft.  addition  to  its  plant, 
for  the  manufacture  of  woolen  machinery. 
Estimated  cost   $40,000.     Private  plans. 

Tex.,  Corsicana — The  Amer.  Well  &  Pros- 
pecting Co.  is  having  plans  prepared  for  the 

construction  of  a  foundry.  Estimated  cost 
$100,000.  J.  E.  RIttersbacker,  Genl.  Mgr. 
Architect  not   announced. 

W.  Va..  Charleston — The  Kanawha  Mfg. 
Co.,  manufacturer  of  boilers  and  mine  equip- 

ment, is  receiving  bids  for  the  construc- 
tion of  a  1  and  2  story  plant  on  Ruffner 

Ave.  Warne.  Tucker  &  Patterson,  Charles- 
ton,  Archts. 

Wis.,  Brioit — The  Gaston  Scale  Co.,  715 
2nd  St.,  plans  to  rebuild  its  2  story  scale 
factory,  which  was  recently  de.*^Tro\-pd  by fire.  Estimated  cost  $50,000.  Architect  not selected. 

Wis..  Hartford — E.  Ripley,  proprietor  of 
Buick  garage,  plans  to  build  a  1  story,  50  x 
100  or  100  x  100  ft,  paint  .o,hop  and  storage 
;iddition  to  garage  on  Main  St.  Cost  be- 

tween $40,000  and  $50,000.  Architect  not selected. 

Wis..  West  AlIIs — The  Burbach  Service 
Station.  5225  Greenfield  Ave.,  is  having 
plans  prepared  for  the  construction  of  a  2 
story,  60  x  87  ft.  garage.  Estimated  cost 
$40,000.  J.  Schunk,  521  51st  Ave.,.  West Allis.    Archt. 
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Ont.,  Ford  —  Merlo,  Merlo  &  Ray,  con- 
tractors, will  build  a  machine  shop  and 

garage.     Estimated  cost  $30,000. 
Ont.,  London — The  City  Council  plans 

to  build  a  garage  and  machine  shop  for 
civic  owned  cars  and  trucks.  G.  Wenige, 
City  Hall,  mayor. 

Ont.,  Toronto  —  The  Howard  Furnace 
Co.,  881  Yonge  St.,  awarded  the  contract 
for  the  construction  of  a:  2  story,  40  x  100 
ft.  air  furnace  factory.  Estimated  cost 
$50,000. 

1  General  Manufacturing 

Ark.,  Star  Clt.v — The  Ozark  Timber  & 
Stave  Co.  plans  to  rebuild  its  stave  mill, 
which  was  destroyed  by  Are.  Estimated 
cost    $70,000.      Architect   not   announced. 

California  —  The  Kings  Food  Products 
Co.,  Salem,  Ore.,  is  conferring  with  Yuba 
City  Chamber  of  Commerce  regarding  con- 

struction of  dehydrating  plant  in  northern 
California.  Estimated  cost  of  first  unit 
$100,000. 

Calif.,  Aznsa — The  Azusa  Ice  &  Cold 
Storage  Co.  plans  to  rebuild  its  ice  manu- 

facturing and  cold  storage  plant,  which  was 
destroyed  by  fire.  Estimated  cost  $100,000. 
Architect  not  announced. 

Calif.,  Fresno — The  Danish  Creamery 
Co.,  E.  and  Inyo  Sts.,  plans  to  build  an 
addition  to  its  creamery.  Estimated  cost 
$5,000.     J.  R.  Murphy,  Genl.  Mgr. 

Calif.,  Fresno — The  German  Publishing 
Co.  plans  to  build  a  1  story  publishing 
plant  on  Monterey  and  California  Sts.  Es- 

timated cost,  $6,000.     H.  B.  Bier,  Secy. 
Calif..  Hayward — The  Jersey  Creamery 

Co.,  568  Main  St.,  plans  to  build  a  creamery. 
Architect  not  selected. 

Calif.,  I>olet» — Libby,  McNeil  &  Libby, 
Merchants  Exc.  Bldg.,  San  Francisco,  are 
having  plans  prepared  for  the  construction 
of  a  2  story,  75  x  160  ft.  milk  condensing 
plant,  here.     Private  plans. 

Calif.,  Oakland — The  California  Packing 
Corp.,  101  California  St.,  San  Francisco, 
awarded  the  contract  for  the  construction 
of  a  1  and  2  story  canning  plant  on  Linden 
St.,  also  for  a  cannery  and  warehouse 
liuildings  on  Filbert  St.  near  1st  St.  Esti- 

mated costs  $62,250  and  $23,438  respec- 
tively.    Noted  Dec.  28. 

Calif.,  Petalnma  —  The  Petaluma  Ice  & 
Cold  Storage  Co^  branch  office  of  Natl.  Ice 
&  Cold  Storage  Co.,  Postal  Telegraph  Bldg„ 
San  Francisco,  awarded  the  contract  for 
alterations  and  additions  to  its  cold  stor- 

age plant,  here.     Estimated  cost  $20,000. 
Calif.,  Sa«  Francisco  —  The  Fairy  Ice 

Cream  Co.,  741  Fulton  St.,  awarded  the 
contract  for  the  construction  of  a  1  story, 
102  X  112  ft.  ice  cream  plant  on  Mission 
and   10th   Sts.     Estimated  cost   $15,000. 

Calif.,  Santa  Rosa — ^The  Natl.  Ice  &  Cold storage  Co.,  Postal  Telegraph  Bldg..  San 
Francisco,  is  having  plans  prepared  for  the 
construction  of  an  addition  to  its  cold  stor- 

age plant,  here.  Estimated  cost  $100,000. 
Private  plans. 

Calif,  Tehachapi  —  The  Henry  Cowell 
Lime  &  Cement  Co.,  2  Market  St.,  San 
Francisco,  plans  to  build  a  cement  plant, 
here.  Estimated  cost  $3,000,000.  "W.  H. George,  Secy,  and  Purch.  Agt. 

Calif.,  Walnut  Creek — The  Pacific  Cellu- 
lose Co.  plans  to  build  2  buildings  for  the 

manufacture  of  artificial  silk  from  cotton, 
wood  and  other  materials,  on  a  6  acre  site. 
E.   A.  Schwartz,   Secy. 

Conn..  New  Haven — The  Waldorf  Sys- 
tems, Inc..  169  High  St.,  Boston,  awarded 

the  "ontract  for  the  construction  of  a  1 
story.  75  x  95  ft.  bakery  and  commissary 
building  on  Olive  and  Green  Sts.,  here.  Es- 

timated  cost   $50,000. 

Conn.,  Waterbury — The  Amer.  Republi- 
can, Inc.,  plans  to  build  a  4  story.  50  x  102 

ft.  publishing  plant  on  Leavenworth  St.  and 
Printers'  Court.  Estimated  cost  $150,000. 
Architect  not  announced. 

in.,  Chicago^J.  A.  Dubow,  2234  Crom- 
well St.,  manufacturer  of  gloves,  awarded 

the  contract  for  the  construction  of  a  2 
story,  25  x  54  ft.  addition  to  factory.  Es- 

timated cost  $10,000.     Noted  Jan.   4. 
m..  ChicaKO — C.  O.  Kuehne,  Archt.,  1572 

North  Halstead  St.,  is  receiving  bids  for  the 
construction  of  a  1  story,  100  x  125  ft. 
addition  to  furniture  factory,  for  A.  Hausske 
&  Co.,  869  Weed  St.  Estimated  cost 
$45,000. 

111.,  Chicago — ^The  Stationers  Engraving 
Co.,  319  North  Albany  Ave.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
90  X  150  ft.  factory  at  3115-23  Carroll  St. 
Estimated  cost  $65,000. 

ni.,  Chicago  —  The  Superior  Furniture 
Co.,  3301  West  47th  St..  awarded  the  con- 

tract for  the  construction  of  a  3  story,  113 
X  140   ft.   factory.     Estimated  ccst  $90,000. 

ILL,  Chicago — The  Universal  Furniture 
Co.,  3042  West  Chicago  Ave.,  awarded  the 
contract  for  the  construction  of  a  1  story 
40  X  100  ft.  addition  to  its  factory.  Es- 

timated cost  $15,000. 
Ind..  Cannelton — The  Cannelton  Sewer 

Pipe  Co.  awarded  the  contract  for  the  con- 
struction of  a  4  story,  75  x  130  ft.  sewer 

pipe  factory,  including  32  kilns,  120  ft. 
radial  stack,  power  plant  and  1,000  ft. 
switching  tracks.  Estimated  cost  $200,000. 
Noted    Dec.    28. 

Ind.,  Indianapolis  —  The  Indianapolis 
Glove  Co.,  430  North  Liberty  St.,  is  re- 

ceiving bids  for  the  construction  of  a  5 
story,  100  x  160  ft.  glove  factors.  Esti- 

mated cost  $225,000.  Rubush  &  Hunter, 
Amer.  Central  Life  Bldg.,  Archts.  Noted 
Dec.  28. 

Ind.,  South  Bend — ^The  Superior  Laun- 
dry Co.  awarded  the  contract  for  the  con- 

struction of  a  2  story,  60  x  150  ft.  laundry 
on   Sycamore   St.      Estimated   cost   $40,000. 

Kan.,  Wichita  —  The  Conway  Springs 
Water  Co.,  223  South  Wichita  St.,  plans 
to  build  a  1  story  lx)ttling  plant.  Esti- 

mated cost  $50,000.     Architect  not  selected. 
La.,  Carson — The  Delta  Land  &  Timber 

Co.  plans  to  rebuild  its  lumber  mill,  which 
was  destroyed  by  fire.  Estimated  cost 
$150,000. 

Me.,  Richmond — The  Richmond  Worsted 
Spinning  Co.,  Front  St.,  is  having  plans 
prepared  for  the  construction  of  a  1  story, 
40  xll2  ft.  addition  to  its  worsted  goods 
mill.  Estimated  cost  $25,000.  Private 

plans. Md..  Curtis  Bay  (Baltimore  P.  O.) — The United  States  Industrial  Alcohol  Co.,  c/o 
C.  Haner,  Supt..  is  having  plans  prepared 
for  the  construction  of  a  1  story,  60  x  180 
ft.  addition  to  its  factory.  Estimated  cost 
$25,000.     S.  Moore,  Archt. 
Mass.,  Worcester  —  The  G.  C.  Whitney 

Co.,  67  Union  St.,  art  publishers,  having 
plans  prepared  for  the  construction  of  a 
6  story,  55  x  60  ft.  addition  to  its  plant. 
Estimated  cost  $50,000.  Lockwood,  Greene 
&  Co.,  24  Federal  St.,  Boston,  Engrs.  and Archts. 

Mich.,  Detroit — The  Schroeder  Paint  & 
Glass  Co.,  Cadillac  Sq..  awarded  the  con- tract for  the  construction  of  a  4  story, 
125  X  195  ft.  paint  factory  on  12th  St. 
along  Grand  Trunk  Ry.  tracks.  Estimated 
cost    $300,000. 

Minn.,  Red  Wing — The  Red  Wing  Sewer 
Pipe  Co.  will  build  a  3  story,  52  x  272  ft. 
dry  house.  Estimated  cost  $85,000.  W. 
Walter,   Pres. 

Mo.,  Kansas  Clt.v — The  Schreiber  Flour 
&  Cereal  Co.,  223  West  8th  St..  plans  to 
rebuild  its  mill,  which  was  destroyed  by 
fire.  Loss  between  $125,000  and  $150,000. 
Architect  not  selected. 

Mo..  Leeds — ^The  Blue  Valley  Ice  &  Stor- 
age Co.,  is  having  plans  prepared  for  the 

construction  of  a  2  story  ice  manufacturing 
and  cold  storage  plant,  capacity  200  ton 
per  day,  including  a  32  x  80  ft.  storage 
unit  and  a  35  x  81  ft.  engine  room.  H.  Von 
Unwerth,  509  Finance  Bldg.,  Kansas  City, 
Bngr. 

Mo.,  St.  Louis — The  Pioneer  Cooperage 
Co.,  2210  Dekalb  St.,  awarded  the  contract 
for  the  construction  of  a  2  story,  50  x  75 
ft.  box  factory  at  2210  Kosciusko  St.  Es- 

timated  co.st   $15,000. 
N.  i.,  Camden — -The  Victor  Talking  Ma- 

chine Co.,  Front  and  Cooper  Sts..  awarded 
the  contract  for  the  construction  of  an  8 
story,  70  x  435  ft.  manufacturing  building 
and  a  2  storv,  90  x  230  ft.  addition  to 

plant.     Estima'ted  cost  $1,300,000. N.  Y.,  Brooklyn — R.  G.  Cory,  Engr.  and 
Archt.,  30  Church  St.,  New  York  City,  will 
receive  bids  until  Jan.  31  for  the  construc- 

tion of  a  factory  for  the  manufacture  of 
bronze  powders  on  Lorraine  St.,  here,  for 
Gerstendorfer  Bros..  231  East  42nd  St., 
New  York  City.     Estimated  cost  $500,000. 

N.  Y.,  Buffalo — Kaser's  Art  Shop,  c/o  F. C.  Kaser.  45  Brown  St.,  plans  to  build  a 
2  story,  25  x  67  ft.  addition  to  its  leather 
factory,  for  the  manufacture  of  handbags 
and  novelties.  Estimated  cost  $5,000. 
Architect  not  announced. 

N.  Y.,  Deferiet— The  St.  Regis  Paper 
Co.,  c/o  C.  C.  Bums,  Watertown,  plans 
to  build  a  grinding  plant  at  its  mill,  here. 
Cost  between  $50,000   and  $60,000. 

N.  Y.,  New  York — H.  Heide,  313  Green- 
wich- St.,  will  soon  receive  bids  tor  the 

construction  of  a  candy  factory  on  Vandam 
St.  Estimated  cost  $200,000.  Maynicke 
&  Franke,  25  East  26th  St.,  Engrs.  and 
Archts. 

N.  Y.,  Tonawanda — The  Amer.  Kardex 
Co.,  Main  St..  will  build  i  '  addition  to its  plant.     Noted   Jan.   4. 

O.,  Cleveland — The  Amer.  G^sum  Co., 
Discount    Bldg.,    plans    to    build    a    mill    at 

2146   West   3rd   St.      Estimated   cost   $100,. 
000.     A.  C.   Stewart,  Mgr.     Private  plans. 

O.,  Dayton  —  The  Johnson-Watson  Co., 
131  East  3rd  St.,  plans  to  build  a  6  story 
printing  plant.  Estimated  cost  $500,000. 
Architect    not   selected. 

Okla.,  Weatherford — The  city  will  vote 
on  a  bond  issue  Jan.  23,  for  the  construc- 

tion of  a  1  story,  80  x  120  ft.,  20  ton  ice 
plant  and  500  hp.  power  plant,  on  Bradley 
St.  Estimated  cost  $114,000.  V.  V.  Long 
&  Co.,  1300  Colcord  Bldg.,  Oklahoma  City, Engrs. 

Penna.,  Allentown — The  Allentown  Paper 
Box  Co.,  10th  St.,  plans  to  build  a  3  story, 
100  x  120  ft.  box  factory  on  Jefferson  St. 
H.  O.  Ritter,  Dir.    Architect  not  announced. 

Pa.,  Apollo — The  Apollo  Steel  Co.,  940 
Penn  Ave.,  Pittsburgh,  will  build  a  1  story, 
40  X  200  ft.  cinder  block  plant  on  Warren 
Ave.,   here.     Estimated   cost   $30,000. 

Pa.,  CenterviUe  —  The  Supplee,  Wills. 
Jones  Milk  Co.  plans  to  build  a  condensery. 
Estimated  cost  $8,OO0.  Architect  not  an- nounced. 

Pa.,  New  Kensington  —  The  New  Ken- 
sington Ice  Co.  is  receiving  bids  for  the 

construction  of  a  1  story,  40  x  70  ft.  ice 
plant  on  2nd  Ave.  and  7th  St.  Estimated 
cost  $50,000.     Private  plana 

Pa.,  Pittsburgh — The  Mevers  Printing 
Co.,  6309  Broad  St.,  awarded  the  contract 
for  the  construction  of  a  1  and  2  story. 
24  x  110  ft.  printing  plant  at  5717  Broad 
St.      Estimated    cost    $28,000. 

Pa.,  Pittsburgh — The  Red  Dog  Products 
Corp.,  613  Bessemer  Bldg.,  plans  to  build 
a  plant  for  the  manufacture  of  tile  on  Clif- 

ford St.  Estimated  cost  $50,000.  Private 
plans. 

R.  I.  .Woonsocket  —  A.  E.  Benin.  137 
Oakley  Rd..  awarded  the  contract  for  the 
construction  of  a  2  story,  104  x  106  ft. 
textile  mill  with  15  x  31  ft.  ell,  on  Mendon 
Rd.      Estimated    cost    $75,000 

Tenn.,  Nashville — H.  A.  Buchi.  6th  and 
Union  Sts.,  will  build  a  1  story  carbonating 
gas  factory  at  705  18th  Ave.  North.  Esti- mated cost  $7,000. 

Tex„  Fort  Worth — The  Parker  Browne 
Co.,  1302  Pacific  St.,  is  having  preliminary 
plans  prepared  for  the  construction  of  a 
3  story,  75  X  150  ft.  addition  to  its  factory 
for  the  manufacture  of  extracts  and  soda 
fountain  supplies,  on  Ea.st  Front  and  Oak 
Sts.  Estimated  cost  $75,000.  M.  Green- 
spun,  Pres.    Architect  not  selected. 

Wash.,  WaUa  Walla — The  wnutman  Can- 
ning Co.  plans  to  build  a  cannery.  Esti- mated  cost   $100,000. 

Wash.,  Kettle  Falls  —  The  White  Pine 
Sash  Co..  Myrtle  St.  along  tracks  of  Union 
Pacific  R.R.,  is  having  plans  prepared  for 
the  construction  of  a  band  sawmill,  here. 
Estimated  cost  $150,000.  F.  W.  Horstkotte. 
Mohawk    Bldg.,    Spokane,   Archt. 

Wis.,  Fort  Atkinson — The  Fort  Atkin- 
son Canning  Co.  is  having  plans  prepared 

for  the  construction  of  a  canning  plant 
consisting  of  a  3  .story,  48  x  135  ft.  fac- 

tory building,  a  1  story  42  x  148  ft.  ware- 
house, a  1  story,  50  x  50  ft.  cooking  room, 

a  1  story,  30  x  40  ft.  boiler  house  and  a  1 
story.  54  x  84  ft.  vinery  and  .shed.  Esti- 

mated co.st  $150,000.  McMeans  &  Tripp, 
510  Majestic  Bldg.,  Indianapolis.  Engrs. 

Wis.,  Madison — The  Kennedy  Dairy  Co.. 
618  University  Ave.,  awarded  the  Contract 
for  the  construction  of  a  I  story,  50  x  75 
ft.  ice  plant.  Estimated  cost  $40,000.  Noted 
July  13. 

Wis.,  Milwaukee — The  Ricketson  Mineral 
Paint  Wks.,  97  Wisconsin  St.,  awarded  the 
contract  for  the  construction  of  a  2  and  3 
.story.  63  x  68  ft.  paint  mill  on  Wilcox 
St.      Estimated  cost   $20,000. 

Wis.,  Sheboygan — The  City  awarded  the 
contract  for  the  construction  of  a  1  story, 
76  X  108  ft.  carpenter  shop  on  South  Water 
St.  Estimated  cost,  $40,000.  J.  Steimie 
rik.     Noted  Dec.  21. 

Wis..  Watertown — The  Perfection  Table 
Slide  Co.  awarded  the  contract  for  the  con- 

struction of  a  2  story  factory  for  the  manu- 
facture of  table  slides.  Estimated  cost  $50,- 

000.     W.  C.  Schulz,  Mgr. 
Wis.,  West  Aliis — The  Gas  Tank  Re- 

charging Co.,  1245  23rd  Ave.,  Milwaukee, 
awarded  the  contract  for  the  construction 
of  a  1  story  manufacturing  plant  on  60th 
Ave,,  here.  Estimated  cost  $65,000.  Noted 
.Tan.    4. 

Ont..  BowmanTllle — The  Thomson  Knit- 
ting Co.  is  building  a  knitting  factory.  Esti- mated cost  $100,000. 

Ont.,  Brampton  —  The  J.  W.  Hewitson 
Shoe  Co.  plans  to  build  an  addition  to  its 
shoe  factory.  Estimated  cost  $50,000. 
Architect  not  selected. 

Ont.,  Stratford — Stratford  Frames  & 
Novelties  plans  to  build  a  factory.  Esti- mated cost  $50,000.  N.  M.  Upshall,  Mgr. 
Noted  Dec.  14. 

Ont.,  Toronto — The  Barrymore  Clotk  Co., 
1179  King  St..  W.,  plans  to  build  a  textile 
factory  on  DufEerin  St.  Estimated  cost 
$150,000,     Architect   not   selected. 
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Some  Grinding  Operations  on  the 
Brown  &  Sharpe  Milling  Machine  Spindle 

By  MILTON   WRIGHT 

A  commercial  production  job — Methods  developed  by  years 
of  experience — Facilities  for  handling  work  between 
operations — Special    machine    for    grinding    the    mortise 

THE  BROWN  &  SHARPE  Manufacturing  Co., 
Providence,  R.  I.,  has  for  many  years  made  a 
practice  of  grinding  the  spindles  of  milling  ma- 

chines and,  inasmuch  as  the  methods  of  handling  the 
parts,  the  machines  upon  which  they  are  ground,  the 
grain  and  grade  of  wheels  used  and  the  many  other 
factors  involved  in  the  commercial  production  of  high- 

FIG.  1 — BKOWN  &   SHAKFE   MIM.IN<;   MACHINE  S1'1ND1>K 

grade  machine  parts  are  the  development  of  these  years 
of  study  and  experiment,  the  data  here  set  forth  may 
be  considered  to  represent  standard  practice. 

In  Fig.  1  may  be  seen  one  of  the  finished  spindles. 
The  grinding  operations  are  intermediary  and  the  work 
is  returned  to  the  lathe  department  for  the  cutting  of 
threads  and  squaring  minor  shoulders,  for,  despite  the 

supremacy  of  the  grinding  wheel  in  machining  diam- 
eters with  respect  to  both  speed  and  accuracy,  the  rigid 

requirements  in  the  matter  of  endwise  measurements 

are  still  more  easily  antj  certainly  met  by  the  single 

sharp  point  of  the  lathe  tool.  The  appearance  of  the 

spindle  in  this  figure  does  not,  however,  differ  greatly 

from  that  of  the  same  piece  as  it  is  delivered  to  the 

grinding  room  from  the  heat-treating  furnaces. 

The  first  operation  to  be  performed  by  the  wheel  is 

the  rough-grinding  of  the  tapered  hole  in  the  spindle, 

the  hole  to  which  the  shanks  of  the  cutters  and  other 

tools  to  be  used  in  the  finished  machine  are  later  to 

be  fitted.  For  this  purpo.se  the  work  is  set  up  as  shown 
in  Fig.  2  in  a  No.  4  Brown  &  Sharpe  universal  grinding 
machine,  upon  which  the  grinding  head  has  been  re- 

versed to  bring  the  internal  fixture  into  action. 
As  in  by  far  the  larger  part  of  small  internal  grinding 

operations,  the  grinding  is  done  dry.  There  is,  of 
course,  a  comparatively  large  hole  extending  through 
the  piece  to  be  ground.  The  work-head  spindle  of 
the  grinding  machine  has  a  through  hole,  and  the  center 
used  at  this  end  is  also  hollow.  To  the  outer  end  of  the 

work-head  spindle  a  tightly  fitting  hood  is  attached  that 
is  connected  with  the  system  of  exhaust  pipves  that 
serve  the  entire  grinding  room  and  keep  it  free  from 
dust.  This  connection  insures  a  constant  strong  draft 
of  air  into  the  hole  to  be  ground,  and  carries  all  the 
dust  from  grinding  as  well  as  all  particles  of  steel  and 
abrasive  away  from  the  wheel  and  operator. 

In  the  lathe  department  the  hole  at  the  rear  end  of 

the  spindle  has  been  countersunk  to  the  standard  60-deg. 
angle  of  the  centers,  and  the  hollow  center  of  the  grind- 

ing machine  is  made  correspondingly  large  to  accommo- 
date it.  At  the  opposite  end,  where  it  is  to  be  supported 

by  the  steadyrest,  is  the  tapered  main  journal;  and  to 
make  this  tapered  surface  available  as  a  bearing  spot 

FIG. -GRINDING  THR  TAPER  HOI.F 
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FIG.   3 — TKUCKS   FOR  HANDLING  MILLING  .MACHINE 
SPINDLES 

for  the  jaws  of  the  steadyrest  a  large  diameter  bushing, 
having  a  tapered  hole  to  fit  the  journal  is  used. 

The  driving  plate  of  the  work  head  is  first  unscrewed 
a  couple  of  turns  on  the  spindle  nose,  a  dog  is  fastened 
by  setscrew  to  the  small  end  of  the  spindle  to  be  ground 
and  a  leather  thong,  specially  prepared  for  the  purpose, 
is  slipped  over  driving  plate  and  dog,  binding  them 
together.  The  driving  plate  is  then  screwed  up  to  its 
shoulder  and  draws  the  work  tightly  against  the  center 
while  the  bushing  previously  mentioned  centers  the 
outer  end  in  the  steadyrest. 

As  the  spindle  has  just  come  from  the  hardening 

room  the  journal  cannot  be  expected  to  be  a  "good" 
fit  in  the  bushing.  For  one  thing  it  may  have  been 
distorted  somewhat  by  the  sudden  change  in  tempera- 

ture, and  the  surface  is  bound  to  be  more  or  less  rough, 

so  that  when  "swung  up"  in  the  rest  it  may  not  run 
exactly  true.  Fortunately  this  is  not  at  all  necessary  at 
this  stage,  for  the  rough  grinding  of  the  hole  is  but 
a  preparatory  operation  and,  even  though  the  spindle 
should  run  out  several  thousandths  of  an  inch,  the 
error  would  be  corrected  at  once  in  the  first  rough 
grinding  of  the  external  surface. 

In  connection  with  the  use  of  the  steadyrest  upon 
the  grinding  machine  a  shop  kink  is  here  applied  that 

is  well  worthy  of  notice.  With  jaws  of  cast-iron,  and 
to  even  greater  extent  were  the  jaws  of  bronze  or  wood, 
there  are  bound  to  be  more  or  less  abrasive  particles 
picked  up  by  the  softer  metal,  causing  the  jaws  to 
become  in  effect  a  lap  that,  as  the  work  revolves,  is 

constantly  grinding  upon  the  outer  surface  of  the  bush- 
ing and  wearing  a  groove  that  would  soon  put  it  beyond 

any  allowable  limit  of  error  in  the  matter  of  roundness. 
To  forestall  this  effect  the  workman  takes  a  piece 

of  hard  fabric  (a  piece  of  the  narrow  canvas  belt 
used  to  drive  the  high-speed  internal  grinding  spindles) 
attaches  one  end  to  the  frame  of  the  steadyrest  so 
that  it  cannot  pull  away,  and  passes  the  free  end  around 
the  bushing,  between  it  and  the  jaws  and  back  to  the 

starting  point  whei-e  it  is  clamped  between  the  upper 
and  lower  pai'ts  of  the  rest  as  the  latter  is  closed. 
Compensation  is  made  for  the  thickness  of  the  fabric 
when  adjusting  the  jaws. 

The  oil-saturated  fabric  provides  lubrication  for  the 

bearing  points  and  it  does  not  retain  pai-ticles  of 
abrasive  as  readily  as  would  the  metal  or  wooden  jaws. 
Protected  in  this  way  the  bushing  will  run  indefinitely 
without  appreciable  wear,  and  when  in  time  the  fabric 
floes  become  scratchy,  it  is  but  the  work  of  a  moment 
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FIG.   4 — TRI'CK.S  FOR  OTHER  CLA.S.'JES  OF  WORK 

FIG.    5— .V  A-IEW  OF  WORK  IN  PROGRESS 

to  move  it  along  an  inch  or  so  to  a  new  bearing  point 
or  to  substitute  a  new  piece.  Close  observation  of 
Fig.   2   will   show   this  protected   bearing. 

Having  set  up  the  first  spindle  and  adjusted  it  for 
alignment,  the  table  of  the  machine  is  swiveled  to  the 
required  angle  and  the  hole  is  ground.  An  alundum 
wheel  of  80  grain,  grade  K,  is  used  on  this  operation. 
About  0.008  in.  of  metal  is  removed  and  the  require- 

ments are  that  the  hole  shall  be  a  good  fit  for  a  stand- 
ard plug  arbor  and  that  there  shall  be  no  more  than 

i'b  in.  variation  endwise  in  the  position  of  the  plug 
when  it  is  driven  in  the  hole.  The  plug  arbors  are 
provided  with  generous  centers  in  the  outer  end,  and  a 

plug  is  supplied  for  each  spindle  ground,  so  that  when 
the  work  leaves  this  operation  it  may  be  carried  forward 

through  succeeding  operations  with  each  piece  sup- 
ported upon  its  individual  centers. 

The  reason  for  establishing  the  h-m.  limit  of  varia- 
tion endwise  is  so  that  all  pieces  may  be  practically 

of  the  same  length  when  they  ai-e  delivered  to  the  other 
machines,  as  the*  variation  in  this  respect  has  been 

found  to  be  one  of  the  prolific  (and  usually  unsus- 
pected)   sources    of    variable    results    in    grinding    the 
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external  surfaces.  As  one  hole  is  being  ground,  the 
operator  is  preparing  the  next  piece  to  take  its  place 
in  the  machine,  so  there  is  little  time  lost  in  changing work. 

An  important  factor  in  the  rapid  handling  of  such 
pieces  as  the  one  under  consideration  is  the  means  of 
stacking  and  transporting  the  work  between  opei-ations. 
In  this  shop  trucks  are  provided  for  all  pieces  that 
are  too  large  or  unwieldy  to  be  handled  in  boxes,  each 
truck  specially  adapted  to  hold  the  part  for  which  it 
was  designed.  In  Fig.  3  may  be  seen  the  truck  for 
this  size  of  milling  machine  spindle  and  in  Figs.  4,  5 
and  6  are  shown  trucks  adapted  to  hold  other  parts. 

The  next  operation  is  the  rough  grinding  of  all 
external  surfaces,  involving  several  resettings  of  the 
machine  as  there  are  three  parallel  shoulders  of  differ- 

ent diameters  and  lengths,  and  two  tapers.  All  the 
work  is  done  upon  centers,  the  large  center  in  the  rear 
of  the  spindle  and  the  outer  center  in  the  plug  arbor 
that  has  become  temporarily  a  part  of  the  work.  As  the 
spindles  are  required  to  pass  a  rigid  inspection  after 
the  rough  grinding  they  are  not  returned  to  the  truck 

immediately  but  are  laid  upon  the  inspector's  bench 
adjoining  the  machine  in  which  they  are  ground.     Fig. 

FIG.  6— TRUCK  FOU  AUTOMOBILE  STEERING  WORMS 

7  shows  the  pieces  at  this  stage  with  the  arbors  in 
place. 

For  all  the  exterior  grinding  except  the  taper  upon 
the  outer  end  of  the  spindle  nose  the  work  is  traversed 
before  the  wheel  in  the  usual  manner.  In  the  excep- 

tion the  work  is  done  by  what  is  here  called  a  "set" 
wheel — a  wheel  that  is  as  wide  or  wider  than  the 
shoulder  to  be  ground — with  the  table  held  stationary 
and  the  wheel  fed  straight  in  upon  the  work  until  the 
automatic  sizing  mechanism  throws  the  feed  out  of 
action  as  the  correct  diameter  is  reached.  This  practice 
is  followed  in  grinding  the  sharp  taper  of  the  spindle 
nose. 

The  machine  upon  which  the  external  grinding  is 
done  is  also  a  No.  4  Brown  &  Sharpe  universal  grinding 
machine  and  the  grinding  is  done  under  a  flood  of 
lubricant.  The  wheel  used  is  an  18x2-in.  vitrified  wheel 
of  3,846  alundum,  grade  K. 

A  common  belief  that  prevailed  among  grinding  men 
up  to  a  few  years  ago,  and  which  still  persists  in 

many  quarters,  was  to  the  effect  that  a  wheel  of  very 

fine  grain  must  be  used  to  produce  a  smooth  surface. 

That  such  is  not  necessarily  the  case  is  amply  attested 

FIG. 
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by  the  fact  that  this  same  machine  and  wheel  are 
used  under  very  nearly  the  .same  conditions  for  both 
rough-  and  finish-grinding  these  spindles. 
Fiom  the  rough-grinding  the  pieces  go  to  another, 

though  similar,  machine  to  be  ground  upon  the  face 
of  the  spindle.  At  the  time  the  photographs  u.sed  to 
illustrate  this  article  were  obtained  there  were  no  mill- 

ing machine  spindles  at  just  this  stage  of  progress  but 
in  Fig.  8  may  be  seen  the  same  machine  set  up  for 
facing  other  parts  that  are  handled  in  exactly  the  same 
manner.  A  narrower  wheel  is  used  for  this  job  and  it 
is  usually  more  satisfactory  to  use  a  somewhat  softer 
grade  because  of  the  greater  arc  of  contact  with  the 
work.  The  wheel  on  this  machine  is  grade  J,  grain  80, alundum. 

After  the  facing  operation  the  holes  are  ground  for 
the  second  time,  upon  the  same  machine  and  with  the 
same  set  up  as  in  the  first  grinding  except  that  the 
bushing  used  to  support  the  large  end  in  the  steadyrest 
is  this  time  an  accurate  fit  for  the  taper  journal  already 
ground.  The  diameters  are  brought  to  within  0.001  in. 
of  finish,  and  extreme  care  is  taken  to  have  the  plug 
arbors  stand  at  the  same  distance  from  the  finished  face 
upon  this  second  fitting. 

The  work  is  now  sent  back  to  the  other  machine  to  be 
finish-ground  upon  the  external  surface.  One  of  the 
last  settings  in  this  operation  is  the  grinding  of  the 
narrow  parallel  shoulder  immediately  back  of  the  nose, 
and  when  the  pieces  are  again  returned  to  the  first 
machine  for  the  final  grinding  of  the  hole  the  bushing 

FIG.    8— A  FACING   OPERATION  ON  THE  UNIVERSAL GRINDING  MACHINE 
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that  has  hitherto  been  used  to  support  the  work  in  the 

steadyrest  is  dispensed  with  and  the  jaws  bear  directly 
upon  this  shoulder. 

In  the  end  of  Brown  &  Sharpe  milling  machine  spin- 
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FIG.   9 — THE  MORTISE  GRINDING  MACHINE    ' 

dies  there  is  a  mortise  to  engage  the  driving  lugs  of 
cutters  and  other  tools  that  are  to  be  used  in  the 
machine,  and  thus  relieve  the  taper  shanks  of  the  strain 
of  driving.  A  special  machine,  shown  in  Fig.  9,  has 
been  designed  to  grind  the  parallel  faces  of  the  mortise. 
The  width  is  made  to  very  exact  limits  and  it  is  essen- 

tial that  the  mortise  should  be  exactly  central  with 
the  tapered  hold-hole. 

In  this  machine  the  spindle  to  be  ground,  shown  at  A, 
is  held  in  hardened  and  ground  bushings  that  in  turn 
rest  in  fixed  bearings  B  and  C  that  are  a  part  of  the 
machine  base.  The  bushing  at  the  large  end  has  a 
tapered  hole  to  fit  the  journal  of  the  spindle  (on  which 
it  is  driven)  and  is  confined  within  the  bearing  against 
endwise  movement.  The  bushing  at  the  small  end  is 
free  to  float  upon  the  rear  journal  of  the  spindle.  The 
large  bushing  is  provided  with  an  accurate  index  by 
means  of  which  it  may  be  held  in  either  of  two  posi- 

tions exactly  180  deg.  apart,  the  locking  pin  D  serving 
to  locate  it. 

The  cross-slide  E  has  a  movement  at  right  angles  to 
the  axis  of  the  spindle  to  be  ground,  and  this  movement 

the  cross  movement  of  the  slide.  The  dog  may  be 
swung  out  of  the  way  of  the  limiting  screws  so  that  the 
slide  may  be  run  back  to  clear  while  the  operator  is 
changing  the  work. 

After  setting  in  a  spindle  and  before  driving  it  quite 
tight  in  the  bearing  bushing  (which  now  constitutes 
the  main  journal)  the  gage  H  is  placed  in  position  as  in 
Fig.  10  and  used  to  bring  one  side  of  the  mortise  to  a 
horizontal  plane.  It  is  not  a  height  gage,  for  the 
mortise  has  already  been  located  with  reference  to  the 
taper  hole  by  the  milling  operation  that  produced  it, 
and  its  relative  position  cannot  now  be  changed  in  this 
machine  beyond  the  limit  of  the  grinding  allowance. 

The  gage  is  not  fastened  to  the  machine  in  any  way, 
but  merely  rests  upon  the  finished  upper  surface  of 
the  machine  base.  By  pushing  the  bearing  block  / 
into  the  mortise  and  elevating  it  by  means  of  the 
hand-wheel  at  the  top  of  the  gage,  the  mortise  is 
brought  to  a  horizontal  plane,  after  which  the  position 
of  the  spindle  to  be  ground  is  fixed  by  a  light  blow 
with  a  soft  hammer  that  seats  it  firmly  in  the  taper 
hole  of  the  bearing  bushing. 

Removing  the  locating  gage,  the  operator  brings  the 

FIG.    10— SETTING    GAGE   FOR   LOCATING    THE    MORTISE 

is  actuated  by  turning  the  capstan  wheel  in  front  of 
the  machine.  A  dog  F,  attached  to  the  base  of  the 
machine,  lies  between  the  adjustable  screws  G  and  limits 

FIG.   11— READY  TO  GRIND  THE  MORTISE 

cross-slide  forward  to  the  position  shown  in  Fig.  11 
by  turning  the  capstan  wheel  and  feeds  it  into  the 
mortise  by  means  of  the  small  hand-wheel  J,  Fig.  9,  that 
is  keyed  to  the  screw  of  the  slide  rest.  The  wheel 
grinds  the  under  surface  of  the  mortise  and  the  work  is 
at  all  times  in  plain  view  of  the  operator.  The  small 
hand-wheel  K  at  the  top  of  the  vertical  slide  feeds 
the  wheel  downward  as  the  successive  cuts  require  it. 

All  of  the  movements  of  this  machine  are  manual,  and 
the  job  calls  for  a  high  degree  of  skill.  From  time 
to  time  as  the  work  proceeds,  the  locking  pin  D  is 

withdrawn  and  the  work  rotated  through  a  half  revolu- 
tion so  that  equal  amounts  of  stock  are  removed  from 

each  side  of  the  mortise  and  the  latter  remains  central 
with  the  hole. 

A  gage.  Fig.  12,  is  used  to  determine  the  exact  width 
of  the  mortise.  This  gage  consists  of  a  plug  having  a 

tapered  portion  to  fit  the  hole  of  the  spindle  that  is 

being  ground  and  also  a  parallel  portion  upon  which  the 
gage  block  L  is  lapped  to  a  neat  fit.     With  the  plug 
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wrung  into  the  taper  hole  of  the  work  the  gage  must 
push  easily,  but  without  shake,  into  the  mortise  and 
bear  equally  upon  each  side  thereof. 

The  grinding  wheel  used  for  this  work  is  grade  K, 

FIG.   12— G.\.GING  THE  .MORTISE  AFTEH   GRINDING 

3,880  alundum.  It  is  2  in.  in  diameter  and  cannot  be 
used  appreciably  below  this  size  for  the  reason  that 
upon  its  diameter  depends  the  radius  of  the  corners  in 
the  work.  Though  new  wheels  must  be  supplied  at 
ferquent  intervals  in  order  to  maintain  the  size,  the 
machine  is  not  necessarily  wasteful  in  this  respect  as, 
after  the  diameter  has  been  slightly  reduced  by  one 

or  two  dressings  the  wheels  ai*e  still  available  for  the 
internal  grinding  machines,  and  are  as  good  as  new. 

Placing  Limits  on  Drawings 
By  Alex  Dowel 

I  have  been  very  much  interested  in  reading  over 
the  various  comments  and  suggests  regarding  the  plac- 

ing of  limits  on  drawings.  This  subject  was  started 

by  John  Thomas  in  an  article  entitled  "Putting  Limits 
on  All  Dimensions,"  in  Vol.  56,  page  639,  of  the 
American  Machinist.  It  seems  that  Mr.  Thomas'  idea 
is  to  prevent  errors  arising  by  the  workman's  using 
his  own  judgment  as  to  the  accuracy  required  for 
dimensions  on  which  limits  have  not  been  given.  The 
practice  in  various  factories  seems  to  be  quite  different 
and  yet  for  some  reason  or  other  machines  and  other 
devices  of  numerous  kinds  continue  to  be  built  and  to 
function  properly  even  when  the  drawings  from  which 
they  are  made  are  sadly  lacking  with  regard  to  limits. 
We  will  admit  that  this  is  more  or  less  of  a  mystery, 
yet  the  facts  remain. 

It  seems  to  the  writer,  after  an  experience  covering 
about  twenty-five  years  in  shop  and  drafting  room,  that 
the  simpler  a  drawing  can  be  made,  the  less  likelihood 
there  is  of  errors  in  making  up  the  parts.  Take  for 
example  a  drawing  of  a  shouldered  shaft,  having  four 
or  five  diameters  and  with  no  limits  specified  on  any 
part  of  the  drawing,  a  workman  would  certainly  be 
justified  in  requesting  information  af?  to  the  accuracy 
required.     If  we  should  take  the  same  shaft  and  give 

limits  on  the  important  diameters  but  leave  the  others 
without  limits  and  give  no  limits  whatever  for  the 
various  shoulder  distances,  the  workman  would  prob- 

ably make  up  the  .shaft,  keeping  the  limits  on  the  im- 
portant diameters  as  specified  and  holding  the  other 

diameters  within  rtO.OOl  in.  The  shoulder  di.stancea 
would  probably  be  machined  to  scale  dimensions. 

For  the  majority  of  work  these  assumptions  on  the 
part  of  a  workman  would  doubtless  be  satisfactory,  but 
in  an  exceptional  case  one  or  more  of  the  shoulder 
distances  might  need  to  be  accurately  cut  and  in  such 
an  event  the  work  done  might  require  refinishing  or 

it  might  need  to  be  "scrapped."  This  would  all  depend 
upon  whether  it  had  been  machined  too  long  or  too 
short  at  the  important  point.  It  appears  therefore  that 
some  system  is  necessary  to  prevent  occurrences  of  this 
sort  and  yet  it  does  not  seem  feasible  or  desirable  to 
place  limits  on  all  dimensions.  Such  a  procedure 

would  add  considerable  extra  work  to  the  draftsman's 
time  and  would  also  tend  to  complicate  the  drawing 
and  cause  the  workman  to  expend  more  time  on  the 
work  than  necessary. 

Limits  for  Fractional  Dimensions 

Some  factories  place  a  note  at  the  top  of  each  detail 
sheet  to  the  effect  that  "fractional  dimensions  must  be 
held  within  limits  of  d=.;'i  in.  In  the  writer's  experience 
this  works  very  well  for  certain  kinds  of  work  but  it 
does  not  fulfill  the  requirements  completely  as  there 
are  many  eases  where  these  tolerances  are  too  great 
and  yet  no  great  accuracy  is  required.  The  obvious 
way  to  avoid  trouble  in  a  case  of  this  sort  would  be  to 
add  broad  limits  of  say  =t  0.005  in.  to  the  dimensions 
specified  if  the  work  would  permit  these  tolerences  or 
if  not  by  giving  such  limits  as  would  be  permissible, 

making  both  -|-  OJ"  both  —  according  to  the  require- 
ments. For  dimensions  of  castings  where  no  finish  is 

required,  fractional  dimensions  can  be  used  freely  and 
without  fear  of  complication.  The  finished  dimension 
can  be  specified  by  using  decimal  figures  and  giving 
broad  limits  for  unimportant  surfaces  and  close  limits 
for  those  requiring  great  accuracy. 

In  general,  methods  of  this  soi-t  are  perfectly  satis- 
factory and  the  workman  is  provided  with  a  drawing 

which  is  easy  to  read  and  one  which  is  not  covered  with 
a  great  number  of  limits  tending  to  make  it  appear 
complicated.  I  believe,  however,  that  a  general  note 
at  the  top  or  bottom  of  every  drawing,  stating  that  all 
fractional  dimensions  are  to  be  considered  as  scale  or 
caliper  measurements  except  where  otherwise  noted, 
will  be  found  to  an.swer  the  purpose  very  well  in  nearly 
all  cases.  Exceptional  care  should  be  taken  in  making 
drawings  of  work  which  is  to  be  sent  to  outside  parties 

for  manufacturing.  In  looking  over  any  di-awing 
critically  and  analytically,  with  the  idea  in  mind  of 
seeing  whether  the  information  upon  it  is  perfectly 
clear,  the  attempt  should  be  made  to  put  yourself  in 

the  workman's  place  and  see  if  there  is  anything  lacking 
which  might  bring  up  a  question  as  to  the  accuracy 
required.  If  all  iYnportant  fits  are  specified  with  limits, 
and  others  are  given  .so  there  is  no  possibility  of  an 
error  in  understanding  the  accuracy  needed,  the 
drawing  may  be  passed  as  satisfactory  for  all  manu- 

facturing purposes.  Too  many  limits  on  a  drawing 
cause  the  workman  to  be  overcareful  and  thus  make  the 
work  more  costly  than  it  would  otherwise  be.  Too 
few  limits  cause  trouble  by  leaving  the  workman  in 
doubt.    We  must  choose  a  happy  medium. 
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Shop  Training 
The  resumption  of  production  is  proving  again  that 

we  have  a  shortage  of  skilled  workmen.  Industries  are 

picking  the  men  whom  they  employ  with  more  discrimi- 
nation than  was  possible  during  the  war.  The  stand- 

ards of  workmanship  are  higher  and  so  are  the  moral 
standards. 

Vestibule  training  was  found  necessary  in  hundreds 
of  industries  during  the  war.  Plants  employing  several 
thousand  men  found  this  type  of  school  almost  indis- 

pensable, for  regardless  of  their  products  they  were 
forced  to  employ  hundreds  or  thousands  of  people  en- 

tirely unfamiliar  with  their  classes  of  work. 
Many  training  leaders,  particularly  those  working 

outside  of  production,  have  been  decidedly  opposed  to 
utilizing  the  foreman  as  a  teacher.  There  is  a  vast 

amount  of  difference  between  "knowing  how"  and 
"teaching  how,"  so  that  even  if  the  foreman  were  skilled 
in  all  the  operations  of  his  department,  he  might  still 
require  considerable  instruction  himself  before  he  could 
be  successful  in  training  men  efficiently. 

In  order  to  attain  the  maximum  success  in  training 
the  industrial  worker  it  is  vitally  important  to  select 
individuals  who  are  fitted  physically  and  otherwise  to 
perform  the  work  in  hand.  In  order  to  do  this  properly, 
the  jobs  that  are  to  be  filled  by  inexperienced  workers 
should  be  analyzed  with  the  idea  of  determining  the 
physical  and  mental  requirements  as  well  as  to  ascertain 
if  there  are  conditions  surrounding  the  job  that  make 
it  a  tax  on  endurance. 

Early  Training  Advisable 

In  selecting  men  to  perform  work  that  is  new  to  them, 
it  is  advisable  to  choose  those  under  middle  age  as  it  is 
frequently  very  difficult  to  break  men  in  on  new  lines 
after  they  have  reached  that  age. 

It  is  a  more  or  less  common  practice  when  assigning 
new  or  inexperienced  workers  to  new  lines  of  work  to 
mix  them  in  with  experienced  workars,  the  idea  being 
that  the  inexperienced  will  learn  from  the  older  hands 
how  the  operations  should  be  performed. 

When  the  work  is  done  on  machines  there  are  usually 
a  number  of  jobs  where  the  operators  need  not  know 
how  to  set  up  the  machine  to  perform  the  work.  In  such 
cases  an  experienced  machine  setter  is  employed  who 
can  look  after  quite  a  number  of  machines  and  who  sets 
them  up  to  turn  out  the  work  as  specified.  The  machine 
setters  also  act  as  instructors  as  to  how  the  work  should 
be  performed. 

Usually  the  instructors  selected  to  train  operators  in 
one  line  of  work  do  not  encourage  the  operators  to  seek 
promotion  to  other  lines  of  work  requiring  more  skill 
and  ability,  as  the  position  left  vacant  is  usually  filled 
by  an  inexperienced  worker  who  must  be  trained  by  the 
instructor.  This  is  a  selfish  attitude  on  the  part  of  the 
instructor  but  it  exists  nevertheless.  A  remedy  would 
be  to  base  their  rating  on  their  ability  to  turn  out  expe- 

rienced workers  for  higher  grade  jobs. 
One  very  effective  method  of  training  new  workers 

is  to  distribute  them  among  the  group  workers.  These 
groups  are  composed  of  experienced  operators,  each 
group  performing  one  operation  or  several  similar  oper- 
ations. 

In   organizing  training   in   an   industry,   one   of   the 

Abstract   of  a   committee   report  presented   at  the   first   annual 
convention  of  tlie  National  Personnel  Association,  Pittsburgh    Pa Nov.  8-10,  1922. 

points  which  must  be  insisted  upon  is  a  trained  in- 
structor. He  may  be  selected  for  his  trade  knowledge, 

and  trained  to  instruct;  he  may  be  an  assistant  fore- 
man, or  a  foreman  trained  to  instruct,  but  to  secui-e  the 

best  results  he  must  be  trained  to  teach. 

Reduced  to  Simple  Language 

This  is  probably  the  most  difficult  point,  to  sell  to  the 
executives  of  an  industry ;  because  we  have  formed  the 
habit  of  considering  the  possession  of  a  great  store  of 
knowledge  as  the  principal  requirement  of  a  teacher, 
with  personality  as  a  minor  factor,  and  the  method  of 
imparting  this  knowledge  is  never  given  due  considera- 

tion. Another  difficulty  in  the  way  of  selling  the  idea 
of  trained  teachers  in  an  industry  lies  in  the  fact  that 
almost  all  pedagogy  has  been  written  in  technical  lan- 

guage, comprehensible  only  to  those  who  have  received 
long  training  in  English.  It  is  entirely  possible,  how- 

ever, to  present  simple  fundamental  teaching  principles 
in  language  which  can  be  understood  by  anyone  with  a 
working  knowledge  of  English. 

The  idea  of  keeping  a  trained  instructor  on  the  job 
will  meet  with  opposition,  as  it  will  be  considered  too 
costly.  This  objection  can  be  met  in  two  ways:  First, 
it  can  be  shown  that,  while  functioning  as  an  instructor, 
he  can  be  self  supporting;  that  is,  over  a  given  period, 
the  learners  will  produce  more  by  reason  of  the  im- 

proved supervision,  and  moreover  the  period  of  training 
will  be  shorter.  Second,  when  not  needed  as  an  in- 

structor, he  can  become  a  producer  himself,  either  as  a 
mechanic,  or  as  a  foreman. 

There  should  first  be  made  a  survey  to  determine  the 
requirements  of  the  shop  in  new  men ;  that  is,  the  entire 
working  force  should  be  classified,  and  the  number  of 
individuals  in  each  classification  determined.  If  pos- 

sible, the  percentage  of  turnover  should  also  be  deter- 
mined at  this  tim.e.  From  this  it  will  be  found  that  the 

shop  will  have  need  of  a  definite  number  of  new  workers 
in  a  given  trade  classification  each  month.  If  this  num- 

ber exceeds  the  Capacity  of  one  instructor,  two  men 
should  be  selected  from  this  trade  group.  If  it  is  found 
that  the  number  in  a  given  classification  will  not  require 
the  services  of  one  full-time  instructor,  two  or  more 
related  classifications  may  be  combined  with  one  man 
selected  who  could  handle  them  all. 

Choosing  the  Teacher 

In  the  selection  of  potential  instructors,  it  is  not 
necessary  to  choose  the  speediest  workers,  in  fact  there 
is  some  evidence  which  points  to  the  possibility  that  the 
less  speedy  worker  will  make  a  better  instructor.  They 
should,  however,  have  a  thorough  working  knowledge 
of  the  trade,  or  of  that  part  of  the  trade  which  they  are 
expected  to  teach. 
When  the  instructional  force  has  been  trained,  the 

job  will  be  governed  entirely  by  the  requirements  of  the 
local  situation;  they  may  be  used  in  a  separate  depart- 

ment having  its  own  equipment  and  to  which  certain 
work  is  assigned ;  they  may  be  given  a  definite  depart- 

ment in  a  shop  in  which  they  will  handle  all  of  the  in- 
structional work;  they  may  be  placed  on  a  particular 

type  of  work,  and  have  their  students  scattered  through 
the  plant  wherever  this  work  is  done;  or  they  may  be 
placed  as  assistant  foremen,  having  other  responsibili- 

ties in  addition  to  those  of  instruction. 
Under  any  circumstances  the  instructor  should  be  en- 

tirely free,  so  far  as  the  instructional  phase  of  the  work 
is  concerned. 
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Repairing  Locomotives  on  Ford's  Railway By  FRED  H.  COLVIN 
E<tUor,  American  Mfichinist 

The  second  of  two  articles — Grinding  guides — Special 
frame  planer  and  slotter — Forge,  flue  and  air  brake 
shops  —  Erecting  shop  with   revolving  crane   sling 

CROSSHEAD  guide  bars  are  finished  by  grinding 
on  a  Norton  surface  grinding  machine,  as  shown 
in  Fig.  15.  Grinding  is  done  with  a  wide  face 

wheel,  a  magnetic  chuck  being  used  for  holding  the 
work.  A  special  machine  for  machining  locomotive 
frames  is  the  combined  planer  and  slotter,  shown  in 
Fig.  16,  which  was  built  by  the  Liberty  Machine  Tool 
Co.,  to  the  designs  of  M.  L.  Bricker,  Superintendent  of 
the  River  Rouge  plant.  The  slotter  housings  set  back 
to  back  with  those  for  the  planer,  the  slotter  head 

traveling  on  a  cross  rail,  as  can  be  seen.  This  rail  can 

be  adjusted  to  the  desired  angle  so  that  the  tapered 
sides  of  locomotive  frame  jaws  can  be  machined 

without  disturbing  the  setting  of  the  work.  In  this 

machine  both  the  planing  and  slotting  are  done  without 
removing  the  frames   from   the  table. 

One  portion  of  the  shop  is  devoted  to  boiler  flue 

repairs,  as  shown  in  Fig.  17.  The  flues  come  in  from 

the  erecting  shop  after  being  cleaned,  and  are  deposited 

on  the  rails  A  and  B.  As  many  flues  as  can  be  handled 

conveniently  are  then  placed  with  their  ends  in  the 

furnace  C,  and  after  being  heated  go  to  the  hot  cutting- 
off  saw  D.  Passing  on  to  the  stack  E,  they  are  ready 

to  be  reheated  in  furnace  F  and  have  the  safe  ends 

welded  on  by  the  machine  shown  at  G.  This  department 

is  very  compact  and  the  work  can  be  rapidly  handled. 

At  the  lower  end  of  the  same  building  is  the  black- 

smith shop  shown  in  Fig.  18.  The  power  hammers  are 
in  the  center  of  the  forge  shop,  and  the  smaller  black- 

smith forges  on  each  side.  The  substantial  cast-iron 
mountings  for  the  anvils  are  something  of  a  departure 
from  usual  practice. 

At   one   end   of  the   machine   shop.    Fig.    19,    is    the 

FIG.  15— GRINDING  GUIDE  B.VRS 

FIG.  16— COAIBINED  PLANEK  AND  SLOTTEIl 

department  for  air-brake  i-epairs.  Its  proximity  to 
some  of  the  machine  tools  can  be  seen  by  observing  the 
end  of  the  Lucas  boring  machine  at  the  left,  which  is 
at  work  on  the  end  of  a  side  rod  for  one  of  the  freight 
locomotives.  The  outer  end  of  the  rod  is  supported  by 

a  chain  hoist  from  a  wall  jib  crane.  This  boring  ma- 
chine and  the  planer  beside  it  are  frequently  used  in 

making  air  pump  repairs. 
In  the  same  building,  but  separated  by  a  partition, 

is  the  store  room  shown  in  Fig.  20.  The  shelves  slant 
at  a  sufficient  angle  to  make  storage  easy,  and  the 
substantial  amount  of  stock  carried  avoids  delay  from 
lack  of  material.  The  store  room  is  provided  with 
monorail  conveyors,  and,  as  can  be  seen,  is  well  lighted 
and  the  stock  easily  accessible.  A  detail  of  the  store 
room  showing  the  department  where  pipe  fitting,  which 
is  so  necessary  around  locomotives,  is  performed,  may 
be  seen  in  Fig.  21.  This  view  shows  the  stock  shelves 
even  more  clearly  than  the  previous  one.  The  railed 

platform  makes  it  easy  to  reach  any  desii-ed  bin. 
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ilG.  17— BOILER  FI.TE  UKPART.MENT.     I'KJ.  IS— 1-Ol'j  ;  !•:  SHiUV      I  n;     I'.i-AIH  IIKAKE  DEPART.MKNT 
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l.-l(;     'U—C.EXFKVL  m'OUK  ROOM      l-'lU.   21— I'li'ii  I'lTTlAci  DKi'AiaWlKNT.     i'lU.   ilJ— ULTtflDK  llACI^S  AN; 
iiOT>.\.  TANK.     FTG.   23 — THK  KREOTINO    SHOP 
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KlCi.    24— TUR.NTABLK  CRANE— IJ.J  TO.N.-<  CAI'ACITY 

Outside  of  the  machine  shop,  and  between  it  and  the 
erecting  shop,  are  the  racks  for  storing  the  larger  spare 
parts  of  locomotives,  as  shown  in  Fig.  22.  The  view 
shows  a  fire  box,  front  ends  and  air  tanks,  and  also 
gives  an  idea  of  the  type  of  storage  racks  used.  At  the 
left  is  the  soda  tank,  which  is  provided  with  a  monorail 

steam  shovel  which  has  just  been  rebuilt  and  supplied 
with  a  new  steel  cab. 

One  of  the  striking  features  in  the  erecting  shop  is 
the  125-ton  crane  for  lifting  locomotives  and  carrying 
them  to  any  part  of  the  shop.  This  crane,  shown  in 
Fig.  24,  carries  a  huge  beam  having  a  sling  at  one 
end,  which  goes  under  the  back  end  of  the  locomotive. 
The  beam  is  suspended  from  a  turntable  at  the  top  of 
the  crane  girders  by  which  it  can  be  revolved  to  any 
desired  position.  This  is  an  extremely  convenient 
arrangement  and  enables  the  locomotives  to  be  placed 

in  any  desii-ed  position. 
Fig.  25  shows  one  of  the  freight  locomotives  having 

ten  drivers,  which  has  just  come  in  for  overhauling. 

Fig.  26  shows  the  type  of  steel  scaffolding  used  for 

working  at  any  desired  height  on  the  outside  of  a 

boiler,  and  also  shows  the  substantial  wooden  steps  used 

in  getting  up  to  the  fire  box.  It  will  be  noted  that  this 

ei-ecting  shop  has  no  pits,  the  locomotives  being  lifted 

off  the  driving  wheels,  which  are  rolled  out  of  the  way, 
and  the  locomotive  supported  on  blocks. 

I'lU. 
-.STluri'l.XC   A    l-REinHT  IvOCOMOTIVE 

and  hoist.  This  tank  is  for  cleaning  parts  of  locomo- 
tives after  they  have  been  stripped,  and  before  repairs 

are  made. 

Going  to  the  erecting  shop,  which  is  approximately 
75x500  ft.,  one  is  impressed  with  both  the  excellent 
lighting  and  the  cleanliness  of  the  whole  shop,  as  shown 

» in  Fig.  23.  The  roof  is  high  and  permits  one  locomo- 
tive to  be  lifted  over  another,  if  necessary,  and  the 

height  gives  long  windows  on  each  side,  making  it  about 
as  light  as  any  shop  can  be.  In  addition,  there  is  a 
monitor  in  the  roof  for  ventilation.  This  view  shows 
the  small  overhead  crane  in  the  fore  part  of  the  shop 
and  the  larger  one  at  the  far  end.     At  the  left  is  a FIG.   26 — STEEL.  SCAFFOLPIXC 
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tors  are  proving  extremely  useful  around  a  yard  of  this 
kind,  especially  where  the  track  beds  are  flush  between 
the  rails,  as  in  this  case.     Their  use,  perhaps  typifies 

FIG.   27— THE  TOOL  CRIB 

Another  innovation  is  the  tool  crib  shown  in  Fig.  27. 
The  crib  is  elevated  above  the  shop  floor  and  is  located 
midway  of  the  length  of  the  shop  and  against  one  wall. 
Here  all  the  tools  necessary  are  kept  in  good  order,  so 
that  they  can  be  checked  out  whenever  needed. 

As  a  sort  of  modern  David  and  Goliath  picture,  Fig. 
28,  shows  a  Fordson  tractor  towing  a  locomotive  tank 
into  the  shop  for  repairs.  This  tank  and  its  locomotive 
had  recently  been  turned  over  in  the  ditch  and  had  just 

come  in  for  a  complete  overhauling.     These  little  trac- 

FIG.  28— UTILIZING  THE  TRACTOR 

the    new    i-elationship   between 
manufacturer  of  automobiles. 

the   railways   and   the 

Proposed  Standards  for  Herringbone  Gears 
THE  Sectional  Committee  on  the  Standardization 

of  Gears  for  which  the  American  Gear  Manufac- 

turers' Association  and  the  American  Society  of 
Mechanical  Engineers  are  joint-sponsors  recently  pre- 

sented to  the  sponsor  bodies  the  following  proposed 

standards  for  herringbone  gears  for  general  commer- 
cial use.  The  standards  are  printed  in  full  for  the 

information  of  the  readers  of  American  Machinist  and 

to  enable  them  to  criticize  and  comment  on  the  proposed 

standards  to  the  sponsor  organizations.  All  communica- 
tions should  be  addressed  to  C.  B.  LePage,  Assistant 

Secretary  of  the  American  Society  of  Mechanical 
Engineers,  29  West  39th  St.,  New  York. 

Standard  Tooth  Form 

1.    Pressure  Angle.     The  pressure  angle  in  plane  of 
rotation  of  gear  equals  20  degrees. 

Note:  The  angle  of  the  cutting  tool  in  the  normal 
plane  of  the  gear  at  the  pitch  is  18  deg.  31  minutes. 

P 

Note:    P  =-.  diametrical  pitch  in  plane  of  rotation. 
1 

~  P 

0.2 
P 

1.8 

P 

Helical   Angle.     The   helical   angle   of  teeth  with 
axis  equals  twenty-three  (23)  degrees. 

Note:  The  helix  angle  of  a  helical  gear  is  the  angle 
between  the  helix  at  the  pitch  diameter  and  a  plane 
which  contains  the  axis  of  the  gear. 

7.  Enlargement  for  Pinions.     The  enlargement  for 
pinions  with  17  teeth  or  less  is  given  in  Table  I. 

Note  (a) :  Enlargement  for  any  given  pitch  is  found 
by  dividing  the  value  given  for  1  pitch  for  the  number 
of  teeth  desired,  by  the  pitch  required. 

Note  (6) :  Calculate  the  outside  diameter  as  usual, 
then  add  the  amount  of  enlargement  to  the  pinion  and 
subtract  the  same  amount  from  the  gear.  Use  only 
when  pinion  has  17  teeth  and  less. 

Gear-Blank  Dimensions 
iV 

8.  Pitch  diameter  =   „ 

Note  :   N  =  number  of  teeth. 

N  +_1.6 
P 9.    Outside  diameter  = 

10.  Active  Face.  Minimum  width  of  active  face  : 

1.6 

P 

2.    Addendum 

3.    Dedendum 

4.    Clearance 

5. 

6. 

Whole  Depth 

Note:  Total  face  is  the  width  of  the  gear  including 
the  groove.  Active  face  equals  the  total  face  minus 
the  width  of  the  groove. 

11.  Groove.  The  width  and  depth  of  groove  in 
center  of  blank  for  gears  cut  with  hobs  at  right  angles 
to  the  axis  of  the  gear  are  given  in  Table  II.  The 
letters  A,  B,  and  C  in  the  table  refer  to  the  letters 
shown  in  the  illustration. 

12.  Groove.  The  width  and  depth  of  groove  in 

center  of  blank  for  gears  cut  with  single-threaded  hobs 
set  at  proper  angle  with  axis  of  gear  are  given  in  Table 

III.  The  letters  A,  B,  and  C  I'efer  to  the  letters  shown 
in  the  illustration. 

13.  Groove.  The  dimensions  of  groove  in  center  of 
blank  for  gears  cut  by  planing  or  shaping  equal : 

Width  =  IJ  in. 

J  g 

Depth  ̂    ̂    -|-  suitable  clearance. 
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TABl.K  I M, AKCKMKNl-KOR  IMMONS 

— Diametral  Pitch   
Min.  No.  of 

No.  of      Teeth  in 
Teeth  Mating  Gear 

7 
8 
9 

10 
11 

12 
13 

14 
IS 
16 

17 

28 
27 
26 
2S 
24 23 
22 
21 
20 
19 
18 

10 

1181 
0. 1064 
0.0947 
0.083 
0.0713 
0.0596 
0.479 
0.0362 
0.024S 
.0128 
.0011 

8 

0,1478 
0,133 
0.1184 
0.1038 
0.0892 
0  0746 
0,6 
0,0454 
0.0308 
.0162 
.0016 

0, 1976 

0,1782 
0. 1586 
0,1392 
0.  1 196 
0,1002 
0.806 
0.0612 
0.0416 
,0222 
.  0026 

0.2364 
0,2128 
0. 1894 
0  1662 
0.1428 
0  1194 
0,958 
0  0726 
0,0492 
,0258 
,0024 

4 
0,2954 

0.2662 
0,2368 

0  2076 
0.1784 
0.  1492 
0.12 

0.0906 
0.0614 

0322 
0028 

H 
0  3382 
0,3046 
0,2712 
0.2378 
0,2044 
0,  171 

0, 1376 
0, 1042 
0,0708 
.0374 
,004 

0  3938 0.3548 
0.3158 
0. 2768 
0.2378 
0, 1988 
0,1598 
0  1208 
0,0818 
.0428 

.0038 

0,4726 

0,4258 

0,379 0,3322 
0,2854 

0.2386 
0.1918 
0.145 

0.0982 
.0514 ,0046 

2 
0,5906 
0.5322 
0.4736 
0.4152 
0,3568 
0,2982 
0,2398 

0  1812 
0,1228 

,0642 
,0058 

i: 

0,6762 
0  6094 

0.5424 
0,475(, 

0  4088 0,342 
0,2752 
0,2082 
0.1414 
.0746 

.0078 

u 
0  7882 

0,7102 
0  6322 
0,5542 
0,4762 

0  3982 

0  3202 
0  2424 
0  1644 0864 
.0084 

li 

0,945 0,8514 0, 7578 

0,664? 
0  5706 
0,4772 

0  383<; 
0,29 

0  1964 
1028 ,0092 

1 
I    181 

1  064 
0.9471 0  8302 

0  7132 

0  5962 0. 4792 

0  3623 
0  2453 

.1283 

OIU 

14.    Horsepower  Rating.     For   Pitch-Line  Velocities 
up  to  2,000  Feet  per  Minute. 

33,000 
Horsepower  =     wv 

where  W  =  |  PFYK 

(Formula;  safe  for  wear  when  well  oiled.    For  grease 
lubrication  multiply  by  factor  of  from   0.8  to  0.62.) 

W  =  load  in  pounds; 

S  =  working  stress    (no  speed)    (see  Table   IV) ; 
P  =  circular  pitch; 

Y  =  tooth-form  factor  from  Table  IV; 

F  =  width  of  active  face  in  inches;   (for  continu- 
ous contact  of  teeth,  minimum  face  =  6  P) ; 

K  =  speed  factor  from  Table  IV; 

V  =  pitch-line    velocity    in    feet    per    minute. 

TABLK  11- 
DIMENSIONS OF  (;k(K)VK 

Diametral No.  <)t I'itch, .4 

fi 

c 1  h reads 
Inches Inches Inches Inches in  Hob 
10 l\ A 

•> 

8 A 
IV 

4 
7 1 A 4 
6 
S i 4 

4 
4 

A ^ 
4 
3 

3 
21 

Ia 
A S 3 

1 
2 11 

I 1 3 
3 

H 

2A 

A A 3 
1} 2^ 

A H 3 

TABLK  111- 
-DIMENSIONS OF  (iROOVK 

(Hob  set  at  an  ansK TO  n\is  t'qiia!  t( helix  an^ilc  minus  angle 

ofhob.) 
Diametral No.  ol 
Pitch, ./ B C Threads 
Inches Inches Inches Inches in  Hob 

10 7 A A 
8 A 
/ A A 
6 i A A 
5 

1, 

A A 
4 

l-\ 
A A 

n 

lA 

A i 
3 

11 

A 
2j 

2.1 

2 

a'
 

2i 
2h 

A 1 
2 

2i 

A A 
IJ 2\l 

U 

21 

■^ 

9 

16 

•i 

n i H 

TABLE  IV— TOOTH-FORM  AND  SPEED  FACTORS 

3  000 
  Values  of  Y    -Valuesof  K;  K  =   

3,000  ̂   /• 

No.  of  No.  of 

Teeth          }'       Teeth          Y  F         K              V              K 
12  0.078         27      0.111  0     1  000        1,100       0  731 
13  0,083         30      0.114  100    0,968        1,200      0,714 
14  0,088         34      0.118  200    0,938        1,300      0.697 
15  0,092         38      0.122  300     0,909        1,400      0,681 
16  0.094         43       0.126  400    0,882        1,500      0  666 
17  0,096         50      0.130  500     0,857        1.600      0,652 
18  0.098         60      0.134  600    0  833        1,700       0  638 
19  0.100         75       0.138  700     0  811        1,800       0  62S 
20  0.102       100      0.142  800     0,789        1,900      0.612 
21  0.104       150      0.146  900     0.769       2,000       0,600 
23      0.106      300      0.150         1,000    0.750   
25       0,  lOS      Rack    0  154    

Values  of  S 

Chrome-nickelheat-treatedsteel,  (S..A.E.  3245)    30,000 
50  C  forged  steel  (S.A.E.  1045)    25,000 
30  C  forged  steel  (S.A.E.  1030)    20,000 
Cast  steel,  A.S.T.M.  class  A    15,000 
Gray  iron   , . .  . .  8,000 
Bronze,  88-10-2    8,00e 

Insurance  Reserves  and  National  Progress 
In  a  brief  report  under  the  above  title  issued  by  the 

Chamber  of  Commerce  some  valuable  information  is 
given  to  policyholders.  The  policyholder  pays  his 
premiums  to  the  insurance  company.  As  required  by 
law,  a  certain  portion  must  be  retained  as  a  reserve. 
The  policyholder  is  vitally  interested  in  the  security 
of  these  reserves  from  which  claims  will  be  paid. 
Various  states  have  therefore  held  that  they  are 
affected  by  a  public  interest,  and  their  investment 
should  consequently  be  regulated.  Accordingly,  most 
states  have  prescribed  the  type  of  investments  which 
insurance  companies  are  permitted  to  make. 

The  reserves  of  insurance  companies  are  not  idle. 

Insurance  companies,  as  well  as  .savings  banks  and  in- 
dividual investors,  are  an  important  source  of  capital 

which  makes  the  great  projects  of  the  modern  age 
possible.  The  assets  owned  by  all  types  of  insurance 
carriers  in  this  country  were  estimated  for  1920  at 
ten  and  one-half  billion  dollars.  Approximately  25  per 
cent  of  these  assets  were  invested  in  high-grade  mort- 

gages and  55  per  cent  in  stocks  and  bonds.  Thus,  the 

policyholder's  premiums,  paid  to  the  insurance  com- 
panies, not  only  provided  protection,  but  also  con- 

tributed to  the  financial  and  industrial  growth  of  the country. 

Insurance  investments  assist  the  farmer  to  make  im- 
provements or  plant  a  larger  acreage.  They  aid  the 

householder  in  constructing  a  more  attractive  and 
comfortable  home. 
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Oscillations  and  Fatigue  of  Springs 
By  JOSEPH  KAYE  WOOD 

Engineer,  Western  Electric  Co.,  Inc.  and  A.  T.  He  T.  Co. 

The  fourth  article — Damping  due  to  external 
resistances  —  Repeated  stresses  that  cause 
fatigue — Static  and  kinetic  material  indexes 

THERE  ARE  MANY  ways  in  which  the  oscillations 
of  a  spring  may  be  damped  from  an  external 
source  other  than  by  air  interference  which  will 

be  treated  separately.  These  resistances  may  be  classi- 
fied under  two  headings,  those  which  are  proportional, 

or  nearly  so,  to  the  velocity  such  as  the  viscosity  type, 
and  those  which  are  constant,  or  nearly  .so,  such  as  the 
.«olid  friction  type.  The  former  are  covered  by  the 
same  laws  as  for  internal  resistance  when  pure  viscosity 
is  considered.  The  resultant  damping,  when  it  is  small, 

is  expressed  graphically  by  the  space-time  curve  in 
Fig.  10  of  the  preceding  article. 
With  constant  resistance  such  as  solid  friction,  the 

amplitude  does  not  decrease  in  a  geometric  progression 
like  the  viscosity  type  of  resistance,  but  decreases  in 
an  arithmetical  progression.  The  space-time  curve 
expressing  this  law  graphically  is  shown  in  Fig.  12, 
which  is  drawn  readily  by  projecting  the  intersection 
of  a  semi-circular  spiral  and  a  uniformly  revolving 
vector.  The  semi-circular  spiral  is  drawn  by  connecting 
.semi-circles  whose  diameters  increase  by  a  constant 
amount,  say  t,  which  corresponds  to  the  logarithmic 
decrement  k  in  the  viscosity  type  of  damping.  In  this 
case,  for  all  values  of  t,  the  period  is  exactly  constant. 

The  External  Viscosity  Type  of  Damping 

Examples  of  the  external  viscosity  type  of  damping 

are:  The  use  of  liquid  dashpots  to  dampen  the  oscilla- 
tions of  automobile  elliptic  springs;  the  complete  damp- 

ing of  the  natural  free  oscillations  of  oscillograph 
vibrators  by  means  of  a  viscous  liquid  (such  as  castor 

oil)  .so  that  they  will  be  "dead  beat";  and  in  general, 
springs  submerged  in  oil.  In  some  cases,  the  solid 
friction  type  of  resistance  would  be  represented  by  the 
space-time  curve  for  the  viscosity  type  of  resistance 
as,  for  example,  where  the  normal  pressure  of  contact 
in  solid  friction  varies  directly  with  the  velocity  which 
occurs  when  springs  are  actuated  by  certain  types  of 
cams.  Finally,  another  case  coming  under  the  same 
law  would  be  where  a  solid  material  of  high  elastic 
hy.steresis  is  used  to  dampen  or  absorb  the  oscillations 
of  a  spring,  as  in  the  case  of  buffers. 

In  the  last  ca.se,  if  a  designer  wishes  to  have  the 
entire  energy  of  a  blow  due  to  the  release  of  a  deflected 
spring  absorbed  in  order  to  eliminate  noise  and  undue 
wear,  he  u.ses  metal  as  highly  resilient  as  possible, 
but  with  a  very  low  elastic  hysteresis.  Of  course,  if 
the  buffer  is  so  situated  that  it  can  dissipate  the  im- 

parted energy  by  vibrating  freely,  a  low  hysteresis 
would  be  advisable,  but  in  a  particular  case  I  have  in 

mind,  the  buffer  was  not  free  to  vibrate  and  the  allow- 
able deflection  was  .small.    If  energy  is  to  be  dissipated 

in  another  material  so  as  to  eliminate  noise,  it  must 

be  manifested  either  by  damped  vibrations  of  low  fre- 
quency and  large  amplitude  if  such  be  allowed  by  the 

design,  or  by  little  or  no  vibration  and  a  large  elastic 
hysteresis.  It  is  true  that  such  vibrations  break  down 
the  buffer  material  sooner  and  that  materials  of  large 
hysteresis  such  as  rubber,  leather  and  certain  kinds  of 
wood  are  more  liable  to  deteriorate  than  resilient 

metals,  but  the' desired  purpo.se  is  accomplished. 
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PIG.  18A— OSCILLOGRAM  OK  THE  MAKl.NU  .\.\U  UKEAKI.VG 

OF   A   CURRENT    WITHOl'T   CHATTKr!      FIG.    18B — 
OSCILLOGRAM  OF  THE  MAKING  AND  BREAK- 

ING OF  A  CURRENT  WITH  CHATTER 

Examples  of  the  constant  type  of  resistance  or  solid 
friction  are:  Rubbing  between  helical  springs  and  their 
guide  rods;  ancl  the  friction  between  the  blades  of  a 
leaf  spring,  a  big  factor  in  automobile  elliptic  springs. 
In  a  recent  report  on  railroad  coaches  in  England,  leaf 
.springs  were  recommended  in  lieu  of  helical  springs 
because  of  the  self -damping  action  of  the  former. 

A  typical  problem  which  involved  many  of  the  above 
principles,  was  presented  to  the  writer  not  long  ago. 
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It  required  the  making  and  breaking  in  ,i„  sec.  of  a 
1,000-volt  circuit  in  which  14  amperes  were  flowing. 
Furthermore,  an  oscillogram  of  this  operation  was  re- 

quired to  be  like  that  shown  in  Fig.  18.  The  method 
used  was  a  mechanical  one,  similar  to  that  shown 
schematically  in  Fig.  19.  The  viscosity  of  the  trans- 
foi-mer  oil,  the  design  of  the  springs  A  and  B  and  the 
buffer  C  were  important  factors  in  the  development 
work.     At  one  stage  it  was  found  that  damping  the 

Reva/y/ng' i7f  S'}  np.m. 

mmm^ 
FIG.  19— A  TYPICAL  PROBLEM  IN  OSCILLATION  AND 

DAMPING  OF  .SPRINGS 

spring  B  by  wrapping  one  layer  of  rubber  tape  around 
it,  eliminated  the  chatter  such  as  Fig.  18b  illustrates. 

The  oscillations  of  a  spring  may  be  maintained  for 
a  greater  length  of  time  in  a  vacuum  than  under  atmos- 

pheric pressure,  where  the  spring  imparts  a  wave 
motion,  and  consequently  some  of  its  imput  energy  to 
the  adjacent  air  by  which  it  is  quickly  damped.  Thus 
the  air  acts  as  a  resistance  to  oscillating  springs,  and 

it  has  been  shown  by  Bessel's  researches  that  this  re- 
sistance is  very  nearly  proportional  to  the  velocity. 

The  space-time  curve,  therefore,  for  this  type  of  damp- 
ing is  that  illustrated  in  Fig.  10  of  the  previous  article, 

showing  the  viscosity  type.  The  magnitude  of  this  type 
of  damping  depends  largely  upon  the  size  and  shape  of 
the  face  of  the  spring  opposing  the  oscillating  motion, 
because  the  size  and  shape  determine  the  size  of  the 
column  of  air  set  in  motion,  which  in  turn  determines 
the  amount  of  imput  energy  lost  to  the  air  at  each 
oscillation;  that  is,  the  rate  of  damping  would  be 
greater  for  a  telephone  transmitter  disk  than  for  the 
tuning  fork  which  was  described  in  the  second  article. 

Summary  of  Three  Resistances 

The  internal  and  air  interference  types  of  resistances 
are  always  present  in  the  case  of  oscillating   springs 
and    both    types    are   approximately    expressed    by   the 
space-time  curve  shown  in  Fig.  10.     The  rate  of  dying 
out  of  the  oscillations  is  determined  by  the  derivative 
ds 
^   (tangent)  for  the  particular  point  in  question.   Some 

types  of  external  resistances  are  also  expressed  by  this 
law.  The  solid  friction  type  of  external  resistance  is 
expressed  by  ihe  space-time  curve  shown  in  Fig.  12, 
also  of  the  previous  article.  The  rate  of  dying  out  is 
constant  for  any  one  particular  case  and  is  equal  to  the 

tangent  of  the  angle  which  the  dotted  line  makes  with 
the  horizontal  axis  of  the  curve. 

Up  to  this  point  we  have  been  considering  springs 
v/hich  oscillate  freely,  except  in  places  where  reference 
was  made  to  fatigue  failure.  We  come  now  to  the  part 
of  our  discussion  wherein  we  link  the  oscillating  char- 

acteristics of  springs  to  its  practical  applications  in 
mechanical  apparatus.  For  example,  if  a  cam  revolving 
at  high  speed  actuates  a  spring  or  the  sprung  part 
of  a  mechanism  whose  free  period  is  greater  than  that 
corresponding  to  the  speed  of  the  revolving  cam,  then 
the  spring  will  not  follow  the  cam ;  that  is,  it  will  miss 
at  certain  intervals.  If  electrical  contacts  are  involved, 
chattering  due  to  an  improper  free  period  or  lack  of 
damping,  may  occur.  Then  again,  an  oscillating  spring 
or  string  may  be  required  to  register  the  impressed 
oscillations  of  another  vibrating  medium,  in  which  case 
the  free  oscillations  of  the  spring  must  be  entirely 

damped  or  "dead  beat." 
On  the  other  hand,  a  certain  imput  of  energy  may  be 

regulated  to  have  a  period  equal  to  the  free  period  of 
the  spring  which  does  the  regulating.  This  principle  is 
involved  in  a  very  ingenious  device  in  the  form  of  an 
electrical  tuning  fork  or  spiral  spring  with  a  balance 
wheel,  which  causes  a  contact  to  be  closed  momentarily 

during  evei-y  oscillation  which  in  turn  cau.ses  a  magnet 
to  give  a  short  impulse  of  a  certain  intensity  to  the 
oscillating  spring.  In  this  way  just  enough  energy  is 
supplied  to  overcome  the  damping  resistance,  resulting 
in  the  maintenance  of  oscillations  at  the  initial  ampli- 

tude and  free  period  of  the  spring.  The  .space-time 
curve  for  this  series  of  oscillations  would  be  the  sine 
curve  which  Fig.  11  shows  in  the  preceding  article. 

There  are  many  examples  which  may  be  mentioned  in 
connection  with  impressed  oscillations,  but  one  case 
which  is  of  extreme  importance  is  the  relation  of  im- 

pressed or  forced  oscillation  to  the  fatigue  phenomenon 
of  metals.  It  is  well  known  now  that  a  metal  stressed 

repeatedly  (impressed  oscillations)  many  times  (mil- 
lions), will  fail  at  a  lower  nominal  stress  value  than 

when  the  metal  is  stressed  only  once  (as  in  a  static 
test)  or  a  few  times.  Thus  we  are  led  up  to  the  matter 
of   fatigue   failure   of   springs. 

Definitions  of  Fatigue 

The  definition  of  the  word  fatigue  as  given  in  Merri- 
man's  Mechanics  of  Materials  is :  "Fatigue  is  the  loss 
of  molecular  strength  under  stresses  often  repeated." 
In  a  recently  presented  report.  Bulletin  No.  124,  pub- 

lished by  the  University  of  Illinois  and  entitled  "The 
Investigation  of  the  Fatigue  of  Metals,"  by  H.  F.  Moore 
and  J.  B.  Kommers,  fatigue  is  defined  as  "the  action 
which  takes  place  in  a  material  causing  failure  after  a 

large  number  of  applications  of  stress."  The  former 
definition  implies  that  fatigue  is  the  result,  presumably 
in  pounds  per  square  inch,  of  an  internal  action  caused 
by  an  external  action,  that  is,  reptetitions  of  loads,  while 

Moore's  definition  gives  the  name  fatigue  to  the  internal action. 

No  doubt  the  difference  here  and  in  general  is  due  to 

the  borrowing  of  a  word  which  defines  a  certain  condi- 
tion in  the  human  body  and  is  recognized  by  certain 

senses  to  cover  a  phenomenon  in  metals  which  is  not 
recognized  by  the  same  senses.  The  adoption  of  the 
word,  however,  has  a  logical  basis  because  in  the  broad 

sense  fatigue  has  to  do  with  a  weakening  after  man>' 
applications  of  stress.  This  definition  is  sufficient  lor 
a  general  understanding  and  it  is  not  really  essential  to 
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be  specific  in  connection  with  the  broad  name  fatigue. 
Specifically,  the  problem  in  connection  with  fatigue 

phenomenon  ia  to  determine  the  relation  between  the 
nominal  value  of  a  repeated  stress  and  the  number  of 
such  repetitions  necessary  to  cause  failure.  The  rate 
at  which  these  repetitions  of  stress  are  applied  affects 
this  relation,  but  it  was  found  by  Moore  that  rates 
below  2,000  reversals  of  stress  per  minute  on  the  rotat- 

ing beam  type  of  machine  did  not  vary  the  results 
appreciably.  This  fact  is  probably  due  to  a  condition 
in  which  the  rate  of  internal  damping  in  the  specimen 
was  decidedly  greater  than  that  corresponding  to  the 
frequency  of  the  impressed  oscillation,  or  the  speed  of 
the  testing  machine.  By  using  a  constant  speed  of 
1,500  r.p.m.  he  invariably  obtained  an  S-N  curve  (S 
=  value  of  stress;  N  =  number  of  repetitions)  for  the 
steels  tested  of  the  general  shape  shown  in  Fig.  20. 
The  stress  corresponding  to  the  horizontal  part  of  the 
curve  is  termed  the  "endurance  limit"  below  which  the 
material  will  stand  any  number  of  repetitions  at  least 
up  to  100  million. 

Existence  of  True  Proportional  Limit 

If  such  a  limit  exists  for  other  spring  metals  besides 
the  steels  tested,  it  will  prove  to  be  a  very  happy  con- 

dition indeed,  for  the  reason  that  the  Stroymeyer  tests 
made  on  the  same  steels  tested  in  the  rotating  beam 
machine  showed  that  there  is  a  rapid  rise  in  tempera- 

ture at  this  endurance  limit  which,  as  pointed  out  in 
the  previous  article,  indicates  early  slippage  in  favor- 

ably situated  crystals;  that  is,  the  existence  of  a  true 
proportional  limit. 

The  other  evidence  pointing  to  the  existence  of  this 
true  limit  is  the  result  of  the  fatigue  tests  made  by 
H.  J.  Gough  of  the  engineering  department  of  the 
National  Physical  Laboratory  and  reported  in  the 
August  12,  1921  issue  of  the  Engineer.  In  these  tests 
it  is  shown  that  the  proportional  limit,  as  determined 
by  measuring  the  deflections  for  the  given  stresses 

while  the  specimen  is  being  put  through  rapid  repeti- 
tions of  these  stresses,  is  approximately  equal  to  the 

endurance  limit  as  shown  by  the  S-N  curve.  The 
true  proportional  limit  is  shown  up  in  this  test  because 
the  stress-strain  co-ordinates  follow  the  line  A  in  Fig. 
14  of  the  previous  article,  instead  of  the  dotted  line 
due  to  the  oscillations  being  so  rapid.  This  test  would 
tend  to  show  the  knee  preceding  the  viscosity  lag,  thus 
giving  a  lower  limit  of  proportionality. 

Finally,  Francke  in  his  extremely  sensitive  static 
deflection  measurements  shows  the  existence  of  a  true 
proportional  limit  which  for  the  steels  tested  by  Moore 
is  remarkably  close  in  value  to  the  endurance  limits. 
Provided  a  metal  is  practically  free  from  mechanical 
flaws  and  foreign  intrusions  the  writer  sees  no  reason 
why  the  endurance  limit  and  the  true  proportional  limit 
should  not  be  the  one  and  the  same  stress  value. 

It  was  previously  stated  that  a  metal  having  similar 
crystals  should  have  a  true  proportional  limit  very 
nearly  equal  to  the  proportional  limit  as  determined  by 
the  ordinary  tensile  testing  machine.  We,  therefore, 
would  expect  the  endurance  limit  of  such  metals  to  be 
approximately  equal  to  the  ordinary  proportional  limit, 
and  such  was  the  case  with  Armco  iron  and  pearletic 

steel  tested  in  Moore's  investigation.  Thus  we  see  that 
the  real  measure  of  the  fatigue  quality  of  a  metal  is  the 
ratio  of  the  endurance  limit  (or  its  equal,  the  true  pro- 

portional   limit)    to    the    ordinary    proportional    limit. 

There  is  one  possible  factor  which  tends  to  give  a 
higher  or  lower  endurance  limit,  all  other  things  being 

equal,  and  that  is  the  method  of  stressing.  In  bending, 
the  maximum  stress  exists  only  at  the  clamping  end 
and  varies  with  the  distance  from  the  neutral  plane 
and  from  the  clamped  end.  In  twisting  (helical 
springs)  it  does  not  vary  to  such  a  great  extent;  that 
is,  the  average  stress  value  rather  than  the  maximum 
stress  value  may  be  the  more  correct  figure  to  use  in 
fatigue  testing.  In  the  writer's  article  on  "General 
Methods  of  Spring  Design"  which  appeared  in  Vol.  55 
of  American  Machinist,  the  ratio  between  the  average 
and  maximum  stress  for  different  types  of  springs  was 
referred  to  as  the  "economy  index."  This  factor  would 
have  a  greater  effect  in  metals  that  are  not  so  free  from 
microscopical  flaws,  which  flaws  are  more  liable  to 
occur  in  the  form  of  tool  marks,  scratches  and  sharp 
corners  at  the  surface  where  the  maximum  stress  oc- curs. 

If  a  well  defined  endurance  limit,  therefore,  exists  for 
spring  metals  in  general,  we  may  .speak  of  two  kinds 
of  material  indexes,  which  index  is  a  measure  of  the 

safe  range  of  deflection  for  a  given  form"  and  size  of 
spring.  (Reference  is  made  to  the  writer's  former  ar- 

ticles on  springs  appearing  in  American  Machinist). 
We  may  have  a  static  material  index  equal  to  a  constant 
times  the  ratio  PL  ~  E,  and  a  kinetic  material  index 
equal  to  the  same  constant  times  the  ratio  PL;,  -i-  E. 
The  symbol  PL  is  the  ordinary  proportional  limit  de- 

termined by  a  static  test  and  good  for  static  working 
loads  or  repeated  loads  within  say  one  million  applica- 

tions. The  symbol  PLk  is  the  true  proportional  limit 
determined  by  a  kinetic  test,  that  is,  the  endurance  limit 
test,  and  is  good  for  kinetic  working  loads  of  more 
than  say  10  million  repetitions.  The  symbol  E  is  the 
modulus  of  elasticity  for  the  material. 

However,  very  little  or  no  fatigue  tests  have  yet  been 
made  on  metals  for  springs  of  small  sizes  such  as  wire 
and  sheet  stock  and  until  these  tests  are  made  it  will 
not  be  safe  to  assume  endurance  limits  obtained  from 
tests  made  on  similar  metals  when  made  up  into  speci- 
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mens  of  relatively  large  dimensions.  In  these  proposed 
tests,  factors  such  as  accurate  measurement  of  speci- 

mens, rate  of  repetitions  of  stress,  clamping  pressures, 
stress  calculations  and  measurements  of  temperature 
changes  become  very  important.  Probably  the  best  way 
to  test  the  sheet  stock  would  be  to  deflect  a  bank  of  flat 

springs  by  means  of  an  impulse  motor  driven  by  an  elec- 
trical tuning  fork.  Possibly  the  wire  stock  made  up  into 

helical  springs  could  be  tested  in  the  same  manner. 
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Where  the  ''Overhead"  Comes  In 
By  H.  T.  LUNDQUIST 

The  various  factors  of  cost  beyond  labor  and 

material — Costs  that  eat  up  apparent  profit  on  repair 
jobs — The  difference  between  wages  and  sales  price 

To  A  CERTAIN  shop  came  an  order  for  a  repai
r 

part  that  was  not  in  stock  and  which  belonged 
to  an  old,  discontinued  model.  It  was  decided  to 

make  only  one  in  the  repair  division.  It  was  a  simple 
piece  and  when  the  workman  had  finished  it  and  turned 

it  over  to  the  inspector  he  said,  "It  took  me  just  50 
minutes  to  make  that  piece.  A  chunk  of  steel  like 

that  don't  cost  the  company  much.  I  bet  they  will 
charge  about  two  dollars  for  it.  Look  at  the  money 

they  are  making  on  me." 
This  happened  at  a  time  when  only  the  very  best 

workmen  received  the  top  notch  wage  of  fifty  cents 
an  hour,  and  John  was  one  of  the  very  best  mechanics 
about  the  place,  but  he  was  weak  in  shop  economics. 
To  him  it  seemed  quite  evident  that  while  he  was  mak- 

ing fifty  cents  the  company  was  making  one  dollar  and 
a  half.  This  might  seem  exaggerated,  but  is  it  not 
true  that  the  average  workman  has  about  as  poor 
an  understanding  of  shop  economics  as  our  friend 
John  had? 

The  workman  knows  that  he  gets  a  fixed  amount  of 
pay  for  a  fixed  amount  of  time  or  quantity  of  work. 
He  also  realizes  that  the  material  on  which  he  is  work- 

ing must  cost  something,  but  beyond  that  he  has  only 

a  vague  idea  about  the  company's  expenses.  He  has 
heard  about  overhead,  to  be  sure,  and  he  is  hearing 
more  about  it  now  than  ever  before,  but  just  what  it  is, 
or  how  much  it  amounts  to  is  not  clear. 

Salaries  in  the  Front  Office 

Up  in  the  front  office  are  a  lot  of  big  guys  drawing 
large  salaries,  and  ever  so  many  fellows  holding  down 
white  collar  jobs,  and  bunches  of  girls  wearing  silk 
stockings.  He  knows  that  all  these  must  be  paid,  but 
he  does  not  know  what  they  do,  so  they  seem  a  rather 

useless  expense.  "Overhead,"  of  course,  but  why 
should  he  bother  about  it. 
How  was  John  to  know  that  up  there  in  the  office 

someone  had  been  paid  by  the  company  for  buying  that 
particular  piece  of  steel  on  which  he  had  been  working? 
There  were  letters  written  and  letters  received,  read 
and  filed.  The  railroad  company  charged  for  hauling  it, 
and  someone  had  to  be  paid  for  unloading  it  from  the 
freight  cai-s.  Someone  had  to  check  it  up  again.st  the 
invoice,  and  perhaps  inspect  it.  And,  in  the  nature  of 
things,  checking  and  inspecting  cost  money. 

The  invoice  had  already  been  received  in  the  office, 

sent  to  the  receiving  department,  and  now  someone 
had  to  take  it  back  to  the  office  again.  Then  the  stock 
had  to  be  trucked  to  the  storage  and  put  on  its  proper 
rack.  By  this  time  the  inventory  department  had  been 
notified,  and  records  were  made  to  the  effect  that  so 
much   material   had   been   received   in   the   storeroom. 

And  all  these  people  had  to  be  paid  out  of  that  dollar 
and  a  half  the  company  was  making. 

But  the  story  has  scarcely  begun.  The  storage  space 
which  housed  the  material  represented  a  certain  capital 
and  would  be  a  loss  to  the  company  unless  the  stock 
paid  for  it.  The  money  represented  by  the  stock  itself 
was  aliso  lying  idle  on  the  racks,  and  would  be  dead 
capital  unless  the  company  could  sell  it  for  more  than 
it  had  cost.  Now  it  happened  that  someone  broke  a 
part  manufactured  in  this  particular  plant,  many  years 
ago.  A  letter  ordering  said  part  was  received  in  the 
office,  where  no  one  does  any  work. 

Where  the  Repair  Cost  Starts 

Someone  read  that  letter  and  .sent  it  to  the  repair 
parts  office  where  it  again  was  read  and  action  taken. 
So  those  people  in  the  office  are  not  quite  a  useless  lot. 
Then  some  sort  of  machinery  had  to  be  set  in  motion 
to  place  the  order  for  the  single  piece  in  the  factory. 
An  order  had  to  be  sent  to  the  storage  requesting  so 
many  inches  of  steel  be  sent  to  the  repair  division.  The 
sleeping,  useless  person  in  the  inventory  department 
was  disturbed  again.  Certain  records  had  to  be  made 

to  the  effect  that  so  much  steel  had  been  remc-ed  from 
the  .store  room.  The  cost  department  was  also  intruded 
upon,  for  someone  had  to  calculate  the  value  of  that 
piece  of  steel. 

It  is  not  in  the  nature  of  steel  bars  to  walk  around 
all  by  themselves  so  someone  had  to  take  it  to  the 
repair  division.  There  was  a  delay  on  the  way,  how- 

ever. A  long,  heavy  bar  had  to  be  taken  to  a  saw 
where  the  proper  length  was  cut  off.  Someone  paid 
by  the  company  ran  that  saw,  and  used  a  machine  that 
had  cost  the  company  cold  cash.  He  wore  the  saw  to 
some  slight  degree,  and  the  operation  consumed  a  cer- 

tain amount  of  oil.  Perhaps  our  friend  John  had  never 
thought  of  that. 

Let  us  leave  the  long  bar  to  get  back  on  its  rack 
the  best  it  can  and  follow  the  piece  in  which  we  are 
intere.sted.  It  had  landed  in  the  repair  division.  An 
order  had  also  been  received  there  requesting  that 
the  piece  be  made.  One  of  those  good-for-nothings  in 
the  office  had  made  out  the  order.  The  clerk  in  the 
repair  division  went  to  the  files  to  get  a  blueprint, 
but  finding  none,  he  telephoned  to  the  blueprint  room 
for  one.  In  the  blueprint  room  are  long  rows  of  files 

containing  tracings  and  prints.  'All  those  files  are  paid 
for  by  the  company,  but  this  cost  vanishes  to  nothing 
when  compared  to  the  cost  of  what  they  contain.  It 
is  all  cold  cash  .standing  idle.  But  there  was  no  print 
of  this  old  part  in  the  blue  print  room  either,  so  one 
had  to  be  made. 

Here  then  was  an  order  to  make  something,  a  blue- 



190 AMERICAN     MACHINIST Vol.  58,  No.  5 

print  to  go  by  and  a  piece  of  steel  to  make  it  of.  The 
rest  was  easy.  The  foreman  of  the  repair  division  gave 
the  piece  of  steel  and  the  blue  print  to  John  and  said, 

"Make  one  like  that,  John."  John  went  to  the  time 
clock  and  rang  in  on  the  job.  A  perfectly  good  time 

card  was  used,  and  a  time  clock,  also  the  company's 
property  played^  its  part.  Besides,  it  had  taken  a  frac- 

tion of  the  clerk's  time  but  that's  nothing,  he  has  to 
be  there  anyway. 

John  proceeded  to  work,  but  he  did  not  think  about 
the  fact  that  he  was  running  a  machine  that  had  cost 
the  company  money  and  was  steadily  there  representing 
so  much  capital.  John  also  used  a  drill,  a  reamer  and 
a  plug  gage  on  the  job.  Of  course  the  machine  would 
have  to  run  if  it  was  to  be  of  any  use.  The  countershaft 
was  running  and  so  was  the  line  shaft.  The  belts  were 
in  fine  condition  for  the  millwright  has  just  fixed  them. 
It  had  to  run,  for  over  head  was  an  electric  motor 
driving  the  whole  works. 

Every  morning  the  boss  went  over  to  a  box  and  pulled 
a  lever,  and  the  whole  conglomeration  of  shafts,  pulleys 
and  belts  began  to  hum.  That  was  all  John  saw.  He 
could  not  see  the  current  that  went  into  the  motor,  and 
he  had  not  even  paid  much  attention  to  the  wires  that 
led  to  it.  No  doubt  he  knew  about  it,  but  he  had  never 
given  a  serious  thought  to  the  fact  that  there  was  a 
generator  on  the  other  end  of  that  wire,  that  there 
was  a  steam  engine  pulling  the  generator,  and  in  turn 
a  boiler  to  furnish  the  steam.  A  thought  as  to  how 
much  coal  the  fireman  had  to  put  into  that  boiler  to 

keep  the  lathe  running  had  never  entered  John's  head. 
It  was  warm  and  pleasant  in  the  shop;  it  was  cold 

and  gloomy  outside.  Somewhere  there  was  a  boiler  to 
keep  the  factory  warm  and  there  must  have  been  some 
means  of  getting  the  heat  to  where  John  worked.  There 
were  numerous  lights  glowing  brightly  high  above 

John's  head.  How  much  had  they  cost,  how  much  had 
the  wiring  cost,  how  much  current  did  they  use?  In 
short,  how  much  did  it  cost  to  keep  the  factory  lighted 
and  warm?  These  were  questions  about  which  John 
had  never  worried. 

Running  His  Own  Shop 

Fifty  minutes  were  gone  and  the  job  was  finished. 
John  would  get  fifty  cents  or  so,  and  the  company  would 
make  a  dollar  and  a  half.  What  a  shame  to  exploit  a 
man  in  such  a  way!  If  John  only  had  money  enough 
to  start  a  little  shop  of  his  own  he  could  make  four 
times  more.  It  was  so  easy  to  figure  out.  He  handed 
the  job  to  the  inspector  who  checked  it  up  and  found 
it  0.  K.  Meanwhile,  John  had  rung  out  on  the  job. 
Fifty  minutes  it  had  taken,  sixty  perhaps,  if  one  counts 
the  time  it  took  to  ring  in  and  out  and  have  a  short 

conversation  with  the  time  clerk  about  last  night's 
bowling  match. 

The  time  clerk  was  in  the  habit  of  sending  those 

cards  to  the  time  oflice  where  John's  pay  for  his  work 
was  calculated  and  forwarded  to  the  cost  department. 
Here  this  labor  cost  was  added  to  the  material  cost  and 
on  top  of  that  went  some  300  percent  overhead,  but 
John  did  not  know  about  that.  It  was  none  of  his 
business  at  all.  The  first  thing  we  know  the  finished 
article  bobbed  up  in  the  shipping  room.  Here  someone 
wrapped  it  up  in  a  neat  package.  There  was  an  order 
to  address  a  piece  bearing  such  and  such  a  number  to 
such  and  such  a  person. 

The  package  had  to  be  taken  to  the  post  office  to  be 
sent  off  by  parcel  post.     This  took  some  stamps,  but 

why  should  John  worry  about  that?  Those  good  for 
nothings  up  in  the  office  were  not  quite  done  with  the 
job  yet.  The  order  had  to  be  closed  and  a  bill  had  to 
be  made  out  and  mailed.  There  went  another  stamp. 
Every  morning  when  John  goes  to  work  he  enters  a 
large  building,  there  are  several  large  buildings  in  fact. 
John  did  not  consider  the  money  it  took  to  purchase  the 
ground  on  which  they  stand. 

John  knows  that  there  is  something  called  overhead, 
but  he  has  never  learned  what  a  complex  monster  it  is. 
The  buildings  are  there  and  they  belong  to  his  rich 
employer  who  is  exploiting  him.  Once  every  year  that 

employer  of  John's  is  figuring  out  how  to  pay  his  taxes. 
There  is  the  fire  insurance  too,  and  interest  on  bonds. 
Somebody  is  talking  about  depreciation,  but  this  is  deep 
stuff  and  we  cannot  expect  John  to  know  about  that. 
All  he  knows  is  that  when  he  is  making  fifty  cents  the 
company  is  making  a  dollar  and  a  half. 

The  Job  That  Was  Too  Big  for  the  Planer 

By  F.  M.  A'Hearn 
An  article  that  recently  appeared  in  the  American 

Machinist  describing  the  planing  of  a  job  that  was  too 
large  to  go  between  the  housings  of  the  planer  reminded 
me  of  a  similar  experience  in  the  days  of  long  ago  when 
drawings  and  blue-prints  were  not  so  much  in  evidence 
as  they  are  now.  The  trouble  came  about  as  usual, 
from  lack  of  definite   instructions. 

A  rectangular  plate  was  wanted  upon  which  to  lay 
out  work  and  as  there  was  no  special  reason  for  definite 

dimensions,  it  was  decided  that  it  was  to  be  about  "so" 
long  and  as  wide  as  the  big  planer  would  handle  it. 
John,  the  patternmaker,  was  accordingly  called  over 
and  told  to  make  a  pattern  of  the  length,  thickness 
and  section  decided  upon  and  to  get  his  dimension  for 

width  from  the  planer.  "And  be  sure  to  leave  stock 
to  finish  on  both  edges,"  said  the  boss. 

Now  John  was  a  cautious  soul  and  had  his  own  ideas 
about  finish.  Whenever  he  was  told  to  leave  a  certain 

amount  of  "finish"  on  a  pattern  he  usually  added  a 
little  on  his  own  account,  "to  be  sure."  Anj-way,  in 
this  case  he  left  all  the  finish  that  could  be  desired, 
and  then  some;  that  was  how  the  trouble  came  about. 
When  the  casting  was  hauled  in  from  the  foundry 

and  one  of  the  machinists  was  awarded  the  easy  looking 
job  of  planing  it,  he  had  visions  of  many  pleasant  hours 
spent  in  watching  the  old  planer  nibble  its  way  across 
the  face  of  the  plate.  He  hurried  to  his  task,  only  to 
be  disagreeably  surprised  when  he  discovered  that  the 
casting  was  just  about  one  inch  wider  than  the  distance 
between  housings  of  the  planer. 
When  the  foreman  was  advised  of  the  condition  of 

affairs  he  sent  for  John,  while  the  rest  of  the  boys 
edged  nearer  in  order  to  be  present  at  the  ceremony 
that  was  expected  to  take  place.  The  boss  blamed 

John  for  the  "bull,"  and  John,  in  self-defense,  protested 
that  the  boss  had  got  just  what  he  ordered — if  he 

would  have  the  "finish"  planed  off  the  edges  the  cast- 
ing would  go  through. 

The  longer  the  boss  looked  at  the  plate  the  more 
certain  he  became  that  it  could  not  be  planed  in  an 
ordinary  way  unless  by  chipping  siindrj'  clearance 
spots  along  the  edges  and  by  using  a  long  extension 
tool  he  could  plane  a  couple  of  feet  at  a  time  and 
eventually  get  the  whole  length  of  the  casting  narrow 
enough  to  pass  the  housings. 
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About  this  time  the  boss  blacksmith  wandered  in. 
Upon  being  told  the  cause  of  all  the  row,  he  innocently 

inquired:  "Why  not  set  the  casting  up  at  an  angle  and 
swing  the  head  over  to  correspond?"  "Just  what  I 
was  going  to  suggest,"  responded  all  the  boys  in  uni- 

son, while  the  foreman  went  them  one  better  by  declar- 
ing that  he  had  planed  dozens  of  such  pieces  in  that  way. 

And  that  was  the  way  it  was  done.  Although  I  have 
spent  many  years  in  shops  since  that  time  I  have  never 
seen  another  job  handled  in  the  same  way. 

Conditions  in  Denmark 
By  Christian  Larsen 

After  an  absence  of  more  than  20  years  the  writer 
returned  to  his  native  country,  Denmark.  The  impres- 

sion received  after  stepping  ashore  in  Copenhagen, 
was  that  the  country  was  in  a  feverish  hurry,  a  giant 

bee-hive,  judging  from  the  seemingly  infinite  number 
of  bicycles  scurrying  around. 

On  the  afternoon  of  the  day  I  landed  as  I  stood  on 
the  corner  of  Osterbrogade  and  Trianglen,  126  cyclists 
passed  me  in  30  seconds.  However,  one  rides  a  bicycle 
because  it  is  cheaper  and  more  convenient  than  walking 
and  not  to  save  time  as  at  first  imagined.  Time  is 
the  cheapest  thing  on  record  in  Denmark. 

In  some  industries  great  changes  in  the  form  of  im- 
provements had  taken  place,  in  others  things  seemed 

not  to  have  stirred  at  all  during  the  past  two  decades. 
As  far  as  the  machine  industry  was  concerned,  hardly 
a  wheel  turned.  Most  plants  had  but  a  skeleton  crew. 
Equipment  was  being  overhauled,  improved  and  re- 

arranged in  order  to  get  greater  efficiency  when  the 
better  times  began. 

In  one  large  plant,  producing  a  special  line  of  machine 
tools,  a  regrouping  of  equipment  was  then  in  progress. 
Each  department  was  to  have  but  one  kind  of  machine 
tool.  The  work  would  come  through  in  lots  and  when 
finished  in  one  department  would  not  be  moved  to  the 
next  unless  the  lot  had  been  inspected  and  passed. 
Once  the  work  had  left  his  department  the  inspector 
was  to  be  held  responsible  for  poor  work  and  defective 
material.  When  the  machining  of  a  lot  was  completed 
it  was  to  be  forwarded  to  the  storeroom  located  at  the 
center  of  the  plant.  The  first  lot  sent  through  would 
be  used  to  replace  condemned  parts  of  following  lots 

which  consequently  would  reach  the  stoi-eroom  100  per 
cent  complete.  The  assembling  room  was  located  at 
the  border  of  a  big  machinery  department  comprising 

a  number  of  different  tools  of  lai'ge  size.  Such  an 
arrangement  reduced  to  a  minimum  hauling  and  han- 

dling of  large  machined  parts  which  were  stored  on  the 
border  line  of  the  two  departments. 

At  this  as  well  as  at  other  places  I  visited,  a  large 
number  of  American-made  machine  tools  were  visible 
as  part  of  the  equipment.  The  metal  industry  is  almost 
at  a  standstill  in  the  city  and  country  alike.  The  rea- 

sons given  were: 
(1)  Labor  was  too  high. 
(2)  Raw  material  and  coal  must  be  imported. 
(3)  Plants  were  too  small  to  employ  experts  and 

specialists. 
According  to  the  latest  wage  scale  agreed  on  between 

the  employer  and  the  labor  organizations  (for  every- 
one, including  the  servant  girls,  is  organized  over 

there)  a  mechanic  of  the  metal  trades  received  for  an 
hourly  rate  approximately  $17  for  a  week  of  48  hours. 

As  everybody  was  employed  on  piecework,  however,  the 
weekly  wages  were  considerably  higher  than  stated  and 
averaged  approximately  from  $20  to  $22  for  a  week  of 
48  hours. 

The  American  mechanic  is  at  least  50  per  cent  better 
off  so  far  as  the  contents  of  his  pay  envelope  go. 
Concerning  the  output  or  production,  I  have  no  official 
data  to  which  to  refer,  but  judging  from  information 
given  and  personal  observation,  I  should  say  that  the 
American  mechanic  produces  at  least  50  per  cent  more 
work  than  the  Danish  at  present.  The  times  are 
decidedly  too  slow  over  there  and  the  fault  is  not  alto- 

gether labor's. 
I  dropped  into  an  office  of  a  large  concern  one  day 

and  was  delayed  there  a  few  minutes.  There  were 
four  women  and  three  men  engaged  in  office-work. 
Five  times  as  many  empty  desks  signified  the  poor 
industrial  conditions.  One  would  surmise  that  suffi- 

cient work  was  on  hand  to  keep  those  retained  busy. 
They  were,  however,  conversing  with  far  from  muffled 
voices.  I  was  informed  later  on  that  one  third  of  the 
population  of  Copenhagen  is  artistically  inclined, 
another  third  literarily  and  the  last  third  scientifically 
interested.  This  particular  lot  undoubtedly  had  artistic 
tendencies.  The  passing  in  and  out  of  other  officials 
effected  only  a  superficial  resumption  of  work  according 
to  the  rank  or  position  of  the  intruder.  Such  conditions 
prevailed  everywhere.  There  is  an  old  Danish  proverb, 
"As  master,  so  servant."  Write  that,  "as  office,  so 
shop,"  and  you  will  make  no  mistake  in  judging  con- 

ditions there.  Poor  management  resulted  in  no  dis- 
cipline and  little  production. 

Cost  op  Living  Higher  Than  It  Is  Here 

Wages  were,  as  already  stated,  a  good  deal  lower 
there  than  here.  The  cost  of  living,  however,  was 
much  higher  there.  It  is  a  well-known  fact  that 
Scandinavians  eat  much  fish.  Nevertheless  an  agitation 
was  going  on  to  stimulate  the  fish  business.  One  of 
the  statements  used  was  that  fish  was  cheap  compared 
with  other  commodities.  I  quote  some  prices  from  the 
Dansk  Fiskerilidende  of  August  fifteenth:  "Eels  30 
to  35c.,  flounders  30c.,  herrings  15c.,"  all  per  lb.  The 
paper  added,  "this  week's  low  prices  are  due  to  the 
poor  quality  of  the  fish."  These  prices  are  40  per  cent 
higher  than  those  in  New  York  for  the  same  period. 
House  rent!  Well,  per  room  the  rent  was  about 

equal  there  and  here.  However,  a  worker  had  rarely 
more  than  two  rooms  and  a  kitchen  and  often  one  room 
and  a  kitchen,  so  that  his  expenses  were  smaller.  As 
far  as  conveniences  went,  he  had  none.  No  wonder 
dissatisfaction  has  become  a  national  disease. 

One  day  a  farmer  called  on  me.  "I  have  come,"  he 
said,  "to  see  what  an  American  looks  like  and  to  ask 
you  how  it  is  that  the  Americans  are  smarter  than 

other  nations.  I  am  past  sixty,"  he  continued,  "and  I 
have  tried  British  and  German  farm  machinery.  The 

American's  beats  everything.  I  use  but  American  tools." 
I  visited  different  parts  of  the  country  and  every- 

where people  took  a  certain  pride  in  showing  me  the 
American-made  tools  they  had  bought  in  preference  to 
the  makes  of  other  nationalities.  There  was  a  great 
sentiment  in  favor  of  American  tools  and  other  goods. 
The  prices,  however,  were  prohibitive.  American-made 
canvas  shoes  with  rubber  soles  were  sold  for  $1.95  in 
Copenhagen;  here  for  $1.19.  The  cheapest  Ford  car 
was  advertised  at  3,060  kr.,  equal  to  $680;  a  Ford 
sedan  at  5,100  kr.,  equal  to  $1,130. 
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Terms  of  Payment  for  Exported 
Machinery 
By  W.  H.  Rastall 

Chief  Industrial  Machinery  nivision,   Bureau  of  Foreisn 
and  Domestic  Commerce 

Practically  all  machinery  represents  a  capital  invest- 
ment, as  contrasted  with  hardware,  haberdashery  and 

other  classes  of  commodities  that  pass  directly  into  con- 
sumption. As  good  banking  makes  it  necessary  for  lend- 

ing institutions  to  maintain  their  accounts  in  liquid  form 
if  possible,  it  is  perfectly  obvious  that  a  banker  is 
justified  in  restricting  his  loans  in  so  far  as  they  apply 
to  machinery.  It  will  also  be  recognized  that  the  ordi- 

nary machinery  manufacturer  will  not  have  sufficient 
capital  invested  in  his  business  to  justify  him  in  tying 
the  capital  up  for  long  periods.  Some  reports  received  - 
from  foreign  countries  in  connection  with  export  busi- 

ness suggest  that  foreign  buyers  should  be  allowed 
liberal  terms.  One  might  infer  from  those  reports  that 
a  year  or  more  should  be  granted  to  the  purchaser. 

There  is  nothing  about  the  export  business  that 

makes  it  necessary  to  engage  in  unbusinesslike  prac- 
tices. Properly  handled,  export  trade  in  machinery  is 

one  of  the  cleanest  and  most  attractive  kinds  of  busi- 
ness, and  unless  there  is  some  particularly  good  reason 

to  the  contrary,  the  trade  should  be  kept  upon  this 
basis.  For  a  manufacturer  to  allow  his  customers  a 
year,  or  more,  or  less,  in  which  to  pay  for  factory 
machinery,  appears  to  be  a  most  unbusinesslike  pro- 

cedure, because  one  must  infer  that  he  is  encouraging 
his  customers  to  build  factories  without  first  providing 

adequate  capital.  In  ordinary  cases  it  therefore  ap- 
pears that  so  far  as  factory  and  industrial  machinery 

is  concerned,  the  user  should  have  funds  with  which 
to  buy  before  being!  allowed  to  sign  a  contract.  This 
fact  in  itself  suggests  that  it  will  not  ordinarily  be 
necessary  to  grant  unusual  terms  in  connection  with 
machinery  sales  when  these  transactions  represent 
investments  of  fixed  capital. 

The  Machine  Dealer  Abroad 

For  simplicity  the  transaction  has  been  suggested  as 
being  executed  directly  between  the  machinery  manu- 

facturer in  this  country  and  a  factory  owner  abroad. 

But' such  transactions  are  unusual.  Almost  invariably 
American  industrial  machinery  is  sold  in  foreign  coun- 

tries through  machinery  dealers  residing  in  the  various 
foreign  cities. 

From  the  very  nature  of  his  business,  the  foreign 
machinery  dealer,  to  be  successful,  must  keep  his  capital 
turning  over  very  rapidly,  and  for  the  purposes  of  this 
discussion  it  may  be  desirable  to  assume  that  this  dealer 
will  turn  his  capital  over  some  five  or  six  times  a  year. 
He  will  therefore  prefer  to  arrange  his  transactions  in 
such  a  way  that  he  is  able  to  collect  from  his  customers 
before  paying  his  obligations  to  his  principal.  Obvi- 

ously, it  is  to  the  manufacturer's  interest  to  promote 
the  convenience  of  his  foreign  representative,  and  terms 
should  be  extended  that  will  allow  the  foreign  dealer 
time  to  adjust  his  financial  arrangements.  This  scheme 
complicates  the  discussion,  because  there  is  an  endless 
variety  of  terms  extended  to  foreign  buyers  by  these 
foreign  dealers. 

Frequently  the  machinery  dealer  abroad  will  negoti- 
ate a  contract  arranging  for  payment  perhaps  one-third 

vnth  the  order,  one-third   on   delivery,   and   one-third 

after  test.  If,  for  purposes  of  argument,  we  assume 

that  the  customs  duty,  delivery  charges  and  dealers' 
profit  at  destination  approximate  one-third  of  his  con- 

tract price,  it  becomes  clear  that  the  final  payment  he 
secures  from  his  customer  covers  his  expenses  after 
the  arrival  of  the  consignment  at  point  of  destination, 
and  the  two  earlier  payments  make  it  possible  for  him 
to  pay  the  original  charges  shortly  after  arrival.  This 
arrangement,  in  fact,  is  a  very  common  one,  and  again 
shows  the  possibility  of  making  prompt  payment.  There 
are  a  large  number  of  transaction.^  where  this  par- 

ticular arrangement  is  not  possible,  but  on  the  other 
hand  in  most  cases  it  will  be  found  that  terms  such 
as  those  just  described  are  actually  employed.  It  will 

therefore  meet  the  dealer's  requirements  if  the  consign- 
ment is  accompanied  by  a  draft  payable  soon  after  the 

arrival  of  the  shipment. 

Selling  Through  Branch  Offices 

The  situation  just  described  again  implies  that  the 
manufacturer  has  sold  direct  to  a  dealer  in  a  foreign 
city,  but  in  those  instances  where  the  dealer  or  importer 
has  an  American  office  which  acts  as  exporter,  the 
manufacturer  would  then  be  called  upon  to  sell  to  this 
American  branch.  Ordinarily,  the  foreign  exchange 
bank  will  buy  the  draft  that  accompanies  the  shipment, 
so  that  it  is  unnecessary  for  either  the  manufacturer 
or  the  exporter  to  tie  up  his  capital  in  the  transaction, 
and  the  business  risk  narrows  to  that  of  issuing  the 
draft.  In  those  cases  where  the  transaction  is  handled 
through  an  exporter,  the  manufacturer  will  ordinarily 
receive  his  payment  in  cash  against  documents,  that  is, 
cash  discount  or  net  30  days,  and  will  be  free  from 
further  financial  responsibility.  But  in  cases  where  the 
manufacturer  issues  a  draft,  he  will  not  be  able  to 

discount  it  "  without  recourse,"  and  therefore  must 
carry  a  certain  amount  of  responsibility  until  the  draft 
is  finally  liquidated. 
When  a  manufacturer  agrees  to  sell  direct  to  a 

foreign  consumer  or  dealer,  it  becomes  clear  that  he 
accepts  very  definite  responsibilities,  in  addition  to  those 
involved  when  he  sells  to  an  export  house,  and  it  is 
suggested  that  care  be  exercised  in  making  a  decision 
of  this  character.  It  is  clear  that  when  the  manufac- 

turer sells  to  the  exporter  he  is  not  called  upon  to  give 
unusual  terms,  and  will  ordinarily  be  able  to  secure 
cash  on  delivery,  thereby  placing  the  business  upon  a 
very  attractive  basis.  It  is  felt  that  most  machinery 
business  should  be  .so  handled. 

It  is  also  felt  that  few  manufacturers  will  have  an 
export  business  of  sufficient  magnitude  to  justify  them 

in  expanding  their  organization  enough  to  handle  quota- 
tions direct  to  buyers  in  foreign  countries.  Such  an 

arrangement  implies  that  they  will  maintain  in  their 
organization  men  qualified  to  manage  the  financing  of 
the  transaction  while  the  goods  are  at  sea,  which  will 
also  usually  imply  that  the  organization  must  be  able 
to  arrange  for  ocean  freight  and  marine  insurance, 
consular  invoices  and  packing  lists  in  foreign  lan- 

guages, matters  which  seem  simple  at  first,  but  run 
into  a  great  many  complications  in  the  end.  These  are 
responsibilities  which  should  not  be  assumed  lightly. 

For  a  manufacturer  to  sell  machinery  on  deferred 
terms,  somewhat  as  might  be  suggested  by  articles 

recently  published,  is  most  unwise,  as  it  would  be  per- 
fectly possible  to  tie  up  the  entire  capital  of  the  com- 

pany in  an  unliquid  form  within  60  days,  and  it  could 
easily  develop  that  these  amounts  might  not  be  liqui- 
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dated  for  months,  or  even  years.  Such  an  arranRement 
is  most  unbusinesslike.  In  fact,  it  is  hard  to  under- 

stand why  a  manufacturer  should  consent  to  send,  say 
$10,000  worth  of  factory  equipment,  to  some  remote 
point  in  Asia.  Africa,  or  Australia,  unless  he  is  abso- 

lutely sure  of  his  payments,  as  the  loss  that  would  be 
involved  in  case  of  complications  would  consume  the 
profits  on  many  otherwise  normal  transactions. 

There  are  exceptions  to  all  rules,  and  a  concise  state- 
ment of  the  conditions  affecting  the  terms  of  payment 

employed  in  connection  with  machinery  transactions  of 
great  variety,  involving  all  countries  in  the  world,  is 
subject  to  many  limitations.  The  above  paragraphs 
represent  an  effort  to  state  the  situation  in  its  elemen- 

tary form.  There  are  circumstances  when  a  thorougly 
businesslike  organization  is  justified  in  extending  liberal 
terms  to  foreign  buyers.  One  large  corporation  in  the 
United  States,  manufacturing  machinery,  maintains  a 
revolving  fund  of  $25,000,000  which  is  employed  in 
granting  liberal  terms  to  foreign  buyers,  and  this 
fund  has  gone  a  long  way  in  the  development  of  the 
foreign  business  of  that  corporation.  The  plan  it 

represents  undoubtedly  was  worked  out  along  thor- 
oughly businesslike  lines,  and  the  business  is  handled 

with  rare  judgment  and  discretion. 
But  notwithstanding  such  exceptions,  the  funda- 

mentals previously  outlined  will  be  found  to  apply  to 
most  of  our  manufacturers,  who  should  be  exceedingly 
careful  to  handle  their  foreign  business  wisely,  and 
restrict  their  operations  to  methods  that  are  strictly 
businesslike,  discriminating  between  transactions  that 
involve  the  investment  of  fixed  capital  and  those  apply- 

ing to  consumable  goods. 

Overstocking  Leads  to  Demoralization 

In  the  overstocking  class  will  be'  found  machinery 
ftocks  carried  abroad  by  foreign  dealers.  It  is  un- 

doubtedly to  the  interest  of  the  manufacturer  of  stand- 
ard lines  of  machinery  to  have  his  foreign  represent- 

iitive  keep  on  hand  a  reasonable  stock  of  such  equipment 
as  is  regularly  in  demand,  in  order  that  buyers  may 

.secure  prompt  delivery,  may  have  the  privilege  of  in- 
specting the  goods  before  purchase,  or  may  even  see 

the  equipment  in  operation.  This  method  of  doing 
business  has  some  further  advantages.  Although  it 
is  ordinarily  desirable  that  the  foreign  machinery 
dealer  invest  sufficient  capital  in  his  enterprise  to  cover 
the  cost  of  these  stocks,  there  are  also  circumstances 
where  it  is  to  the  interest  of  all  concerned  to  allow 
this  dealer  a  reasonable  amount  of  time  before  it  is 
necessary  to  tie  up  his  capital  in  such  equipment. 

Such  circum.stances  may  prove  an  exception  to  the 
general  rule,  as  stated  in  the  earlier  part  of  this  article, 
but  even  in  such  cases  the  matter  should  be  handled 

with  great  discretion,  as  the  dealer  should  not  be  en- 
couraged to  load  up  his  warehouses  with  unsaleable 

material.  Any  stocks  so  placed  should  be  turned  over 

very  rapidly;  furthermore,  they  should  be  kept  down 
to  limits  that  will  not  prove  embarrassing  in  times  of 

depression,  and  it  will  be  remembered  that  depressions 

sometimes  come  very  suddenly.  Only  under  rare  cir- 
cumstances is  a  manufacturer  justified  in  overloading 

his  market.  It  is  far  better  to  conduct  operations  on 

a  basis  that  encourages  constructive  sales  methods. 
Demoralization  is  certain  to  result  from  overstocked 

markets,  and  demoralization  destroys  business.  The 
granting  of  unusual  terms  in  order  to  encourage  stock 

orders  is  consequently  subject  to  decided  limitations. 

Without  going  into  further  details,  it  appears  that 
so  far  as  industrial  machinery  is  concerned  manufac- 

turers should  not  take  too  seriously  reports  coming  from 
foreign  countries  intimating  that  more  liberal  terms 
should  be  granted  in  connection  with  export  business. 
Furthermore,  experience  indicates  that  European  manu- 

facturers, as  well  as  American,  do  not  grant  excep- 
tional terms  in  connection  with  equipment  representing 

fixed  capital  investments.  A  great  deal  of  confusion  has 
been  developed  in  connection  with  this  subject,  and 
possibly  in  some  instances  this  confusion  has  been 
brought  about  deliberately.  Excepting  those  instance.s 
where  a  manufacturer  can  arrange  to  have  his  del 
crederes  discounted  by  a  bank,  and  practically  without 
recourse,  deferred  terms  should  not  be  extended. 

What /s  Profit? 

By  Harry  Senior 

Our  old  friend  Entropy  in  his  article  entitled  "How 
to  Secure  Co-operation,"  published  on  page  1012,  Vol. 
57  of  American  Machinist,  tells  us  quite  a  bit  about 
co-operation  of  one  kind  or  another,  and  though  I  am 
obliged  to  confess  that  after  reading  his  article  I  have 
learned  more  about  how  not  to  secure  co-operation  than 
otherwise,  there  is  much  truth  in  what  he  says. 

The  statement  that  challenges  my  attention  is  in  his 

second  paragraph  where  he  says :  "The  nearest  to  good 
co-operation  seems  to  lie  in  places  where  the  plant  is 
not  too  large  for  one  man  to  dominate  and  where  the 
one  man  painstakingly  selects  and  trains  his  subor- 

dinates into  a  sort  of  hero-worship  of  himself."  But 
he  says  further:  "This  kind  of  co-operation  does  not 
always  lead  to  the  greatest  profit." 

This  brings  me  to  my  opening  question:  What  is 
Profit?  If  Entropy  means  the  actual  amount  of  money 
that  is  left  over  after  any  given  period  to  be  distributea 
among  the  stockholders,  profit  may  well  depend  upon 
many  things  other  than  co-operation  in  the  plant.  For 
one  thing  it  may  depend  almost  entirely  upon  the  neces- 

sity for  or  desirability  of  the  product — the  demand. 
It  may  depend  largely  upon  the  condition  of  the  market 
as  affected  by  competition,  or,  in  the  absence  of  com- 

petition, and  if  the  product  is  a  virtual  necessity,  it 

may  even  depend  upon  the  "gall"  of  the  man  who  fixes 
the  price  by  charging  any  old  sum  he  can  get! 

In  my  opinion  there  are  other  kinds  of  profit  than 
those  that  may  be  reckoned  in  dollars  and  cents.  I  be- 

lieve that  a  strong,  forceful  man,  capable  of  making 
himself  feared  (and  hated),  careless  of  the  conven- 

ience and  comfort  of  his  employees  and  even  inditferent 
to  their  safety — in  short,  a  slave  driver — can  extract 
the  greatest  amount  of  monetary  return  for  the  labor 
of  his  men  in  a  given  time.  But  I  would  not  reckon 
this  as  profit,  for  he,  or  someone  else,  will  surely  be 
called  upon  sometime  to  account  for  his  stewardship. 
Has  not  that  man  made  the  most  profit  who  has 

"trained  his  subordinates  into  a  sort  of  hero-worship 
of  himself,"  who  has  looked  after  the  comfort  and  well- 
being  of  his  employees  and  their  families  (who  are 
indirectly  his  employees),  has  paid  them  satisfactory 
wages  and  performed  the  numerous  other  duties  that 
enable  him  to  command  their  respect,  affection  and 
loyalty  because  he  has  earned  it,  and  is  able  under  these 
conditions  to  live  comfortably,  keep  his  plant  operating 
at  a  reasonable  degree  of  efficiency,  pay  his  stockholders 
enough  to  keep  them  quiet? 
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Profiling  a  Cylinder  Head 
By  Frank  C.  Hudson 

There  is  a  growing  tendency  among  the  manufac- 

turers of  internal  combustion  motors  'to  machine  the 
inside  of  the  cylinder  head,  principally  to  secure  a 
uniform  volume  in  each  cylinder  and  in  this  way, 
maintain  the  same  compression  ratio  in  all  cylinders. 
This  is  a  profiling  job  and  in  the  case  of  the  Fierce- 
Arrow  cylinder  head  the  guiding  is  done  by  a  plate 
which  fits  over  the  face  of  the  cylinder  head  as  shown 
herewith. 

The  guide  plate  is  shown  at  A  and  when  the  profiling 
cutter  B  is  down  in  the  cut,  the  shank  above  the  teeth 

PROFILING  COMBUSTION  CHAJIUERS 
IN  CYLINDER  HEADS 

acts  as  the  guide  roller  and  readily  follows  the  outline 
of  the  form.  This  does  away  with  the  use  of  a  separate 
guiding  spindle  and  a  form  at  some  distance  from  the 
work.  The  operator  guides  the  cutter  to  the  work  by 
means  of  suitable  handles  which  lead  the  drilling 
spindle  across  and  the  work  lengthwise  under  control 
of  the  guiding  plate. 

- — ■   ^   

Laying  Out  Work  by  Machine 
By  RoBERir  Brainard 

Although  a  laying-out  machine  employing  the  prin- 
ciple described  below  has  been  recently  placed  on  the 

market,  this  idea  has  been  in  use  in  our  plant  for  some 
time. 

To  the  front  side  of  the  table  of  a  Becker  vertical 
milling  machine,  as  shown  in  the  illustration,  a  microm- 

eter head  A,  was  attached  by  means  of  a  knurled-head 
screw,  so  that  the  micrometer  head  could  be  shifted 
whenever  desirable.  An  anvil  B,  was  attached  to  the 
saddle  of  the  machine,  in  line  with  the  micrometer 
head.  Another  micrometer  head  C,  was  clamped  to  the 
shaft  as  shown  and  a  corresponding  anvil  D,  was  at- 

tached to  the  front  of  the  saddle.  The  use  of  standard 
length  measures,  together  with  Johansson  gage  blocks. 

MICROMETER  HEADS  ON  A  VERTICAL  MILLING  MACHINE 

makes  it  possible  to  space  holes  accurately  on  the  ma- 
chine without  the  use  of  buttons.  The  length  measures 

are  shown  lying  on  the  bed  of  the  machine  and  the 
box  that  is  used  for  carrying  such  gage  blocks  as  are 
necessary  for  use  at  one  time,  can  be  seen  on  the  left 
end  of  the  table. 

A  Problem  in  Shop  Trigonometry- 
Discussion 

By  Edward  J.  Rantsch 

The  criticisms  of  my  article  under  the  above  title, 
which  were  given  by  M.  Tolliver  on  page  971.  Vol.  57, 
of  American  Machinist,  show  that  the  problem  in  ques- 

tion has  not  been  solved  by  Mr.  Tolliver.  If  he  will 
look  a  little  further  into  the  problem,  he  will  find  that 
he  failed  to  calculate  the  length  of  chord  E  and  the 
lengths  B,  C,  and  D.  As  stated,  this  was  strictly  a 
problem  in  trigonometry,  in  which  it  was  desired  to 
calculate  the  various  unknown  dimensions. 

Mr.  Tolliver  is  entirely  wrong  when  he  speaks  of 
scribing  the  outline  of  the  groove,  when  as  a  matter  of 
fact  no  lines  are  laid  off  at  all.  In  the  first  place, 
the  JO-in.  radius  cannot  be  accurately  laid  off.  as  the 
one  leg  of  the  dividei's  would  have  to  be  on  the  circum- 

ference of  the  1.875-in.  diameter  circle.  In  the  second 
place,  the  manner  in  which  the  groove  is  actually  pro- 

duced consists  of  making  all  the  calculations  first,  as 
shown  in  my  article  on  page  733,  Vol.  57,  of  American 
Machinist,  and  then  applying  the  calculation  to  the  set- 

up on  the  milling  machine  in  which  all  the  dimensions 
are  worked  by  the  dials  on  the  machine  with  reference 
to  the  work  and  cutter,  and  measurements  taken  to 
check  up  the  various  dimensions. 

I  trust  Mr.  Tolliver  will  be  able  to  see  that  he  was 
very  slack  in  his  judgment  of  the  article  and  of  what 
was  actually  required,  not  to  mention  a  word  in  refer- 

ence to  the  silly  questions  he  asks  at  the  opening  par- 
agraph of  his  criticism.  These  questions  make  him 

appear  more  ridiculous  than  a  schoolboy. 
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Drilling  Round  Stock 
By  Edward  Ban  son 

Sometime  ago  I  saw  an  article  in  the  American 
Machinist  about  a  jig  for  drilling  round  stock,  so  I 
am  sending  a  photograph  of  •ne  that  I  think  is  better 
though  it  took  quite  a  bit  of  work  to  make  it.  The 
work  to  be  done  fiad  to  be  accurate  so  it  paid  to  do 

good  work  on  the  jig.  The  V-blocks  are  adjustable 
along  the  slot  in  the  base,  which  is  made  in  channel 
section  in  order  to  let  the  chips  drop  down  readily. 

The  drill  bushing  is  carried  in  a  sliding  frame  which 
is  clamped  down  on  the  bar  to  be  drilled  by  means  of 

a  hand  nut,  or  rather  capstan  nut,  underneath.     If  the" 
bar  cannot  be  locked  tight  enough  by  hand  a  hook  span- 

ner may  be  used  on  the  nut.     The  end  stop  is  easily 

A  JIG   FOR  ROUND  STOCK 

adjusted  and  various  sized  drill  bushings  can  be  slipped 
into  the  hardened  and  lapped  bushing  set  permanently 
into  the  sliding  member.  The  bushings  are  slightly 
taper  so  that  they  are  wrung  into  place  and  hold  with- 

out any  other  locking  means.  For  our  work  we  have 
found  this  kind  of  a  jig  veiy  satisfactory. 

Relieving  Pierce  Arrow  Pistons 
By  Frank  C.  Hudson 

While  the  Pierce  Arrow  method  of  relieving  pistons 
is  not  unusual,  the  device  is  enough  out  of  the  ordinary 
to  warrant  a  little  examination.  Instead  of  a  narrow 
face  cam  as  is  frequently  used,  the  cam  A,  of  both 
large  diameter  and  wide  face,  is  mounted  directly  on 
the  spindle  of  the  LeBlond  lathe  shown.  The  wearing 
facfe  of  the  cam  are  of  hardened  steel  and  inserted  as 

shown  at  B.  The  piston  is  held  by  a  draw-in  chuck 
using  the  regular  piston  pin  method  for  this  purpose. 
The  tool  block  and  .slide  are  made  especially  for  this 
work  and  mounted  on  the  lathe  carriage.  The  control- 

ling spring  is  shown  at  C. 
The  follower  is  at  the  back  of  the  lathe  and  operates 

the  slide  through  the  shaft  D  by  means  of  the  lower  end 
of  the  block  E.  The  upper  end  of  this  block  is  drilled 
to  receive  a  bar  so  that  it  can  be  operated  by  hand  at 
any  time. 

The  completed  piston  at  the  left  shows  what  a  clean 
cut  line  is  produced  at  the  edge  of  the  relief.  It  can 
be  seen  that  instead  of  having  the  relief  of  uniform 
width,   the   piston   grows    gradually   wider   at   the   top 

RELIEVING  THE  SIDES  OF  PISTO.NS 

where  the  heat  from  the  head  affects  expansion  most. 
The  saw  slots  below  the  third  ring  groove  as  well  as 
the  type  of  piston  used  are  al.so  shown. 

Grinding  Grooves  in  Cork  Floats 
By  Rogers  McCullough 

A  unique  method  of  machining  cork  was  recently 
devised  in  a  local  machine  shop.  The  machining  of 
cork  was  not  a  usual  thing  in  tfiis  particular  shop  and 
considerable  experimenting  was  done  before  the  job 
was  finally  a  success. 

The  problem  at  hand  was  the  machining  of  grooves 

in  cylindrical  cork  floats  having  a  diameter  of  approxi- 
mately six  inches.  As  a  first  attempt,  cutting  with 

special  lathe  tools  was  tried.  High  speeds  and  low 
speeds  were  u.sed,  but  none  of  them  would  cut  without 
tearing  the  material  badly.  At  last  grinding  was 
suggested,  and  this  method  accomplished  the  job. 
An  angle  plate  was  fastened  to  the  compound  rest 

on  a  small  engine  lathe.  On  one  corner  of  the  hori- 
zontal part  of  the  angle  plate  was  fastened  a  small 

grinding  attachment,  as  may  be  seen  in  the  accom- 
panying illustration,  and  on  the  vertical  face  a  I-hp. 

motor  was  clamped.  ,  A  coarse  wheel  was  fitted  to  the 
grinding  attachment  and  rounded  to  the  shape  of  the 
desired  groove  with  a  diamond  tool. 

SET  UP  FOR  GRINDING  GROOVES  l.V  CORK  FLOATS 

The  cork  float  was  held  in  the  three  jaw  chuck  of 
the  lathe.  The  grinding  wheel  was  operated  by  the 
small  motor  and  at  the  same  time  the  cork  was  revolved 
in  the  lathe  in  the  opposite  direction.  The  result  was 
nice  grooves.  Being  fastened  to  the  compound  rest,  the 
motor  and  grinding  attachment  could  be  moved  both 
longitudinally  and  transversely. 
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Oilstone  Fixture  for  Flat  Scrapers 

By  Harry  Moore        '   - 
The  fixture  shown  in  the  illustration  was  used  suc- 

cessfully in  connection  with  a  surface-plate  scraping 
job.  To  explain  the  usefulness  of  the  device  it  will  be 
necessary  first  to  note  briefly  just  what  occurs  when 
a  job  of  this  kind  is  Hearing  completion. 

The  hills,  or  bearing  spots  on  a  near  flat  surface  lie 
close  together,  so,  in  scraping  down  the  highest  hills  it 
is  imperative  to  have  a  definite  convex  cutting  edge  on 
the  tools  used,  so  that  isolated  high  spots  may  be 
scraped  down  without  fear  of  touching  nearby  places 
that  do  not  require  it.     On  this  finishing  operation,  the 

appearance  of  the 
work  depends  and 
if  the  scrapers  are 

not  properly  sharp- 
ened there  will  be 

an  abundance  of 
hairy  scratches  on 
the  surface.  It  is 
almost  impossible  to 
stone  one  of  these 
scrapers  free  hand, 
as  there  is  always  a 
tendency  for  it  to 
dwell  in  different 

places  with  the  re- 
sult that  minute  flats 

are  left  on  the  edge 
and  these  are  the 
direct  cause  of 

scratchy  work.  By  using  a  fixture  as  shown  these  flats 
are  avoided  because  the  scraper  is  rocked  backward 
and  forward  while  supported  on  a  wire  holder. 

To  make  the  fixture,  a  stand  A,  is  made  of  cast  iron 
on  which  is  laid  the  oilstone.  A  hole  is  drilled  on  each 
side  clear  through.  Next  a  length  of  wire  B,  the  same 
diameter  as  the  holes  is  bent  as  shown  so  it  will  slide 
up  and  down  in  the  holes.  Each  scraper  has  a  hole  in 
the  center  of  the  radius  of  the  cutting  edge,  so  that 
when  the  wire  B  is  removed  from  A,  the  scraper  can  be 
slid  on  to  the  center  and  B  replaced  in  A.  The  oilstone, 
of  course,  is  moved  slightly  from  time  to  time  to  avoid 
wearing  hollows  in  it.  After  the  scraper  edge  has  been 
stoned,  both  sides  are  given  a  few  light  rubs  to  finish. 

FIG.   1— HOW   THE   FI.XTURE 
IS    USED 

\\\\k 
p,::0"" B 

■■i   ; 

!■ 
'■'-■ 

f"'
 

\                                      " 

Building  Up  Gear  Teeth  with  the 

Welding  Process 
By  Joe  V.  Romig 

One  of  the  most  frequent  causes  of  trouble  in  and 
around  machinery  is  the  breaking  of  gear  teeth,  and 
it  is  up  to  the  repair  man  to  fix  them  as  quickly  as 
possible.  Dovetailing  in  a  new  piece,  and  recutting 
new  teeth,  takes  too  long,  while  the  screwed-in  studs 
are  too  weak  and  soon  wear  out  or  cause  trouble. 

The  only  objection  to  welding,  or  the  building  up  of 
new  teeth  by  the  welding  process,  is  that  considerable 
redressing  of  the  new  teeth  is  necessary  before  the  gear 
can  be  used. 

A  welder,  in  a  large  machine  shop,  who  was  quite 
a  mechanic  in  the  machine  end  as  well,  doped  out  the 
following  trick,  which  works  to  perfection.  He  rea- 

soned that  if  he  made  two  forms  out  of  carbon  and 

Klfi.   ;;  —  |)KT.\II,S  OF   THE   FIXTl'ltK 

BUILDING  UP  GEAR  TEETH 

inserted  these  forms  each  side  of  the  tooth  to  be  re- 
paired, as  shown,  he  could  control  the  flow  of  his  metal 

by  confining  it  between  the  two  pieces. 
His  system  was  to  first  build  up  a  semblance  of  the 

ends  on  the  new  teeth  and  then  place  the  carbon  forms 
in  place.  These  were  wired  and  also  vrere  held  apart 
and  tightly  against  the  outer  two  teeth  with  a  carbon wedge. 

Taking  his  welding  rod  and  burner,  he  directed  the 
flame  into  the  center  of  the  cavity,  pushing  the  rod 
down  as  fast  as  it  fused,  filling  the  cavity  from  the  end 
with  the  melted  metal.  He  was  always  careful  to  be 
sure  that  there  was  a  perfect  weld  between  the  ends 
and  the  center  metal.  In  this  manner  much  hard  work 
was  saved,  by  eliminating  most  of  the  filing  labor  which 
was  formerly  necessary  to  bring  the  tooth  into  the  cor- 

rect form  and  shape. 

The  carbon  forms  should  fit  perfectly  between  two 
teeth.  To  assure  the  knitting  of  the  tooth  to  the  gear 
rim,  play  the  torch  flame  into  the  cavity  until  the  rim 
metal  fuses  a  little,  after  which  fill  in  with  the  rod.  The 
space  should  be  filled  until  it  is  high  enough  to  leave 
a  little  metal  to  be  dressed  off  the  top. 
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To  Hold  Small  Bars  in  a  Chuck 

By  F.  M.  A'Hearn 

Old  Mac's  idea,  expressed  on  page  810,  Vol.  57  of  the 
American  Machinist,  of  the  way  to  hold  small  round  or 

hexagon  bars  in  a  lai-ge  four-jawed  chuck  by  running 
two  opposed  jaws  clear  down  to  the  work  and  using 

FOUR  JAWED  CHUCK  WITH  V-BLOCK 

spacers,  or  blocks  under  the  two  remaining  jaws,  serves 
to  remind  me  that  there  is  an  even  better  way  than 
that  for  accomplishing  the  same  purpose. 

Catch  a  V-block  in  the  chuck  as  shown  in  the  sketch, 
holding  it  between  three  jaws.  Now  put  the  bar  to  be 
held  in  the  V  and  bring  the  remaining  jaw  down  upon 
it.  Unless  you  have  tried  it  you  will  be  surprised  to 
find  how  strongly  the  work  will  be  held. 

Another  advantage  is  that  when  the  bar  is  once 
centered  it  may  be  taken  out  and  replaced,  or  others 
of  the  same  size  substituted  for  it,  by  backing  off  one 

jaw  only.  As  long  as  the  three  jaws  holding  the  V-block 
are  not  disturbed,  the  piece  will  come  accurately  to 

center  every  time.  This  kink  is  a  time  saver  on  repeti- 
tion work. 

Spring  Winding  by  Hand — Discussion 

By  F.  M.  A'Hearn 

Referring  to  an  article  by  C.  J.  Dorer  on  page  810, 
Vol  57  of  the  American  Machinist,  the  writer  wishes 

to  submit  another  method  involving  the  use  of  a  rod 
with  a  hole  or  slot  through  one  end,  which  will  be  found 
convenient  in  winding  coil  springs. 

The  device  shown  in  the  illustration  consists  of  a 

block  of  4  X  4  in.  hardwood,  12  in.  long  and  a  locomo- 
tive cellar  bolt.  A  number  of  holes  of  various  diameters 

may  be  bored  through  the  block  and  notches  as  illus- 
trated sawed  into  the  aides  of  the  wood  to  form  bear- 

ings for  the  wire  that  is  to  be  coiled.  The  angle  of  the 
cut  forms  a  guide  which  will  practically  control  the 
pitch  of  the  coil  being  made. 

The  crank  end  on  the  cellar  bolt  affords  a  convenient 

means  for  revolving  the  bolt  when  winding  a  coil  and 
also  overcomes  the  probability  of  the  bolt  straying  away 
from  the  bench  and  being  used  for  its  original  purpose. 

In  one  large  railroad  machine-shop  all  small  coil  springs 
such  as  those  used  in  throttle-lever  latches,  reverse- 
lever  latches  and  similar  work  are  coiled  in  the  manner 

described  in  preference  to  doing  the  work  on  a  lathe. 

Novel  Method  of  Mounting  a  Motor 
By  a.  W.  Forbes 

A  small  bench  lathe  was  recently  installed  in  the 
shops  of  Forbes  &  Myers,  in  which  installation  the 
driving  motor  is  mounted  in  a  somewhat  novel  manner. 

Because  of  the  high  speed  of  the  motor,  the  cone 
pulley  on  the  rotor  shaft  is  considerably  smaller  than 
the  driving  cone  would  be  if  the  lathe  were  driven  from 

MOTOR  Mor.VTKn  ON MINIJK 

liKVino  FOR  WINDING   .Sl'KlN'G.S  BY  HAND 

a  counter-shaft  in  the  usual  way  and  therefore  ihe 
position  of  the  motor  changes  slightly  every  time  the 
belt  is  shifted  from  one  step  of  the  cone  to  another. 

To  avoid  complications  in  the  way  of  belt  tighteners 
or  other  means  of  compensating  for  the  changing  center 
distances  the  motor  was  hung  on  a  hinge,  as  shown  by 
the  sketch,  so  that  a  part  of  the  weight  is  supported  at 
all  times  by  the  belt  and  the  tension  of  the  latter  thus 
remains  practically  constant. 

The  shipper  rod  is  placed  over  the  lathe  in  the  usual 
convenient  position,  extending  to  the  left  where  it 
enters  a  box  containing  a  double  throw  reversing 
switch.  Moving  the  rod  to  the  left  starts  the  lathe  in 
forward  motion,  while  moving  it  to  the  right  causes  it 

to  reverse,  just  as  the  movements  of  a  ."Standard  belt 
.shipper  would  do. 
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The  Shop  Man's  Ignorance 
of  Shop  Overhead 

THE  ARTICLE  by  H.  T.  Lundquist,  on  another  page, 
commenting  on  the  ignorance  of  shop  men  as  to 

the  meaning  of  overhead  expense  may  seem  elementary 
to  many  in  that  it  points  out  facts  already  known  to 
the  managers  and  executives.  But  it  also  shows  very 
clearly  how  the  various  expenses  which  go  to  make  up 
overhead  are  unknown  to  the  shop  men  and  how,  in 
consequence,  they  get  an  erroneous  idea  of  profits  and 
exploitation. 

We  print  this  article  as  a  suggestion  that  shop  man- 
agers consider  carefully  the  desirability  of  removing 

such  ignorance  as  to  profits  and  thereby  eliminating  a 
very  potent  cause  of  unrest.  Many  have  already  in- 

augurated different  ways  and  means  of  instructing  em- 
ployees regarding  the  cost  of  doing  business.  Some 

have  even  gone  to  the  point  of  publishing  for  the 
information  of  their  men  a  detailed  statement  of  costs 
in  elementary  language. 

If  "John"  in  Mr.  Lundquist's  story  had  been  shown 
the  many  phases  of  the  business  by  charts,  by  motion 
pictures,  or  otherwise,  he  would  not  have  felt  that  he 
was  being  exploited.  Neither  would  he  have  longed  to 
start  that  little  shop  which  in  too  many  cases  acts  as 
a  disturbing  element  to  general  business  until  it  gives 
up  the  ghost  because  its  proprietor  knows  nothing  about 
overhead  costs. 

With  this  article  as  a  basis,  any  shop  manager  or 
personnel  director  can  work  out  a  simple  method  of 
pointing  out  various  overhead  costs  in  an  interesting 
manner.  This  will  not  only  prevent  exaggerated  ideas 
of  profits,  but  the  gratification  of  being  taken  into  the 
confidence  of  the  management  has  a  far-reaching  ap- 

peal to  any  man.  If  we  deplore  ignorance  as  to  shop 
economics,  we  must  take  steps  to  eliminate  it  by  show 
ing  the  facts  as  they  exist  in  actual  practice. 

The  Distribution  Problem 

and  Its  Application  to  Machinery 

THERE  IS  little  doubt  that  the  problem  of  distribu- 
tion will  hold  the  center  of  the  stage  during  the 

next  decade.  Having  discovered  during  the  last  twenty 
years  how  to  eliminate  at  least  some  of  the  wastes  of 
manufacture,  we  must  now  turn  our  attention  to  the 
matter  of  getting  the  products  to  the  consumer.  At  the 
present  time  there  are  too  many  cases  where  the  pro- 

duction cost  is  but  a  small  fraction  of  the  selling  cost. 
Evidences  of  the  general  interest  in  the  distribution 

problem  may  be  found  on  every  side.  The  Anderson 
report,  crude  and  incomplete  though  it  may  be,  repre- 

sents the  first  serious   attempt  of  the   government  to 

find  out  why  there  should  be  such  a  wide  spread 
between  the  price  obtained  by  the  farmer  for  his 
produce  and  the  cost  of  that  same  produce  to  the 
ultimate  consumer.  We  understand  that  the  Depart- 

ment of  Commerce  is  about  to  undertake  a  complete 
survey  of  the  lumber  industry  fi-om  start  to  finish.  It 
is  obvious  that  an  important  part  of  this  survey  will 
be  the  investigation  of  di.stribution  co.sts.  The  Society 
of  Industrial  Engineers  has  a  thriving  section  devoting 
its  whole  attention  to  eliminating  selling  waste. 
We  are  all  of  us  consumers  and  as  such  most  of  us 

are  painfully  aware  of  the  big  difference  between  the 
cost  of  growing  and  making  the  things  we  eat  and  wear 
and  use.  As  a  result  we  are  apt  to  jump  at  the  con- 

clusion that  the  same  difference  exists  with  all  com- 
modities, even  with  such  production  goods  as  machinery 

and  machine  tools.  A  distinction  should  be  made,  how- 
ever, between  consumption  goods  and  production  goods. 

In  the  shop,  cutting  oil,  waste,  files  and  abrasive  wheels 
are  consumption  goods  and  as  such  are  charged  to 
expense.  Lathes,  planers  and  milling  machines,  on  the 
contrary,  are  production  goods  and  as  such  are  charged 
to  capital  account.  Machinery  wears  out  eventually  just 
as  small  tools  do,  but  b\-;  the  time  it  has  served  out  its 
usefulness  it  has  earned  its  original  cost  for  the  owner 
many  times  over.  Strange  to  say,  it  is  generally  true 
that  the  spread  betvyeen  production  and  selling  cost  of 
production  goods,  such  as  machinery,  is  considerably 
less  than  that  for  consumption  goods. 

By  all  means  let  us  make  a  determined  effort  to  reduce 
selling  costs  and  eliminate  distribution  waste,  but 

before  we  start  let's  determine  where  the  waste  is  great- 
est and  go  after  it  at  that  point.  Saving  10  per  cent  of 

a  distribution  cost  which  is  half  of  the  selling  price  is  a 
useful  job,  but  not  nearly  so  useful  as  saving  an  equal 
percentage  where  the  distribution  cost  is  four-fifths  of 
the  selling  price. 

More    and    More    Engineers 

Are  Choosing  Commercial  Occupations 

ENGINEERING  colleges  and  universities  continually 
engage  in  research  work  intended  to  add  to  the 

knowledge  of  industries.  Curiously  enough  thej''  have 
not  until  recently  realized  an  important  characteristic  in 
their  owm  industry — the  trend  of  the  engineer  toward 
com.mercial  occupations. 

A  machine  manufacturer,  finding  that  many  of  his 
machines  are  being  used  for  work  not  intended  in  the 
design,  at  once  sets  about  adapting  his  design  for  the 
new  work.  We  may  look  to  the  engineering  schools 
to  follow  the  same  plan  by  introducing  commercial 
courses.  Several  have  done  so,  notably  Cincinnati 
University  and  Carnegie   Institute  of  Technology. 

In  a  recently  published  report  by  Dr.  W.  F.  Rittman 
and  W.  F.  Reilly  of  Carnegie,  it  was  shown  that  of 
the  engineering  graduates  from  1908  to  1921  approxi- 

mately 67  per  cent  are  now  engaged  in  commercial  or 
managerial  work.  If  the  same  percentage  holds  true 
in  other  schools  we  may  draw  two  conclusions:  Engi- 

neering education  is  desirable  in  commercial  work;  and 
engineering  schools  must  give  commercial   instruction. -^ 

^ 
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Effect  of  the  Ruhr  Occupation 

on  American  Exports 

OPINIONS  in  this  country  are  divided  as  to  what 
the  French  occupation  of  the  Ruhr  valley  portends. 

The  more  pessimistic  are  predicting  another  general 
conflagration  in  Europe.  The  Administration  is  being 
belabored  for  its  do-nothing  policy  although  the  critics 
have  been  quite  unable  to  suggest  a  single  wrorkable 
plan  that  might  have  been  adopted. 

Others  feel  that  although  France  has  had  the  greatest 
provocation  and  is  well  within  her  rights  in  occupying 
German  territory,  she  has  chosen  a  poor  way  to  collect 
indemnities.  Certainly  the  hatred  that  is  being  gen- 

erated in  Germany  is  not  going  to  help  much  in  bring- 
ing to  Europe  the  spirit  of  peace  and  co-operation 

which  must  precede  any  real  return  to  prosperity. 
So  far  as  world  trade  is  concerned  it  seems  inevitable 

that  the  reduced  credit  of  France  and  Germany  will 
mean  a  leaner  market  for  the  American  small  grain 

farmei*.  As  a  result  his  purchasing  power  will  suffer 
and  he  will  not  buy  as  much  from  American  manufac- 

turers as  he  would  otherwise  have  done. 
On  the  other  hand  the  Ruhr  occupation  will  mean  two 

things  to  German  ir.dustries,  particularly  those  in  the 
metal-working  field.  In  the  first  place  lack  of  fuel  and 
added  difficulty  in  obtaining  raw  materials,  not  to 
speak  of  reduced  output  from  nervous  and  unsettled 
workmen,  will  mean  a  big  slowing  down  of  production. 
In  the  second  place  the  uncertainty  as  to  what  will 
happen  in  Central  Europe  as  a  result  of  the  occupation 
will  make  the  foreigner  hesitate  to  place  orders  with 
German  manufacturers.  American,  British  and  Belgian 
machinery  builders  will  thus  enjoy  a  respite  from 
German  competition  that  will  not  be  unwelcome. 

It  would  be  well  for  American  machinery  men  to  keep 
this  fact  in  mind  in  planning  for  foreign  business.  At 
the  same  time  they  should  realize  that  barring  France, 
Germany  and  Austria,  the  world  is  in  a  far  healthier 
and  more  prosperous  state  than  it  was  a  year  ago.  Just 

as  one  sore  toe  drives  out  of  one's  mind  any  thought  of 
the  nine  well  ones,  so  is  the  European  disturbance  likely 
to  lead  us  to  forget  that  we  have  big  markets  elsewhere. 

The  Safety 
of  Air  Travel 

WHEN  THE  DAILY  papers  announce  an  airplane 
accident  we  are  very  apt  to  forget  that  travel  by 

air  has  become  so  common  that  it  is  no  longer  news,  and 
that  only  the  accidents  find  space  in  the  daily  press. 
As  an  indication  of  this  it  is  only  necessary  to  note  that 

approximately  200  airplanes  were  flown  to  or  at  the 
National  Air  Races  in  Detroit  last  October.  These 

races  brought  to  the  United  States  five  world  speed  rec- 
ords. During  this  time  over  292,000  miles  were  flown 

over  the  courses  and  across  country  from  many  parts 
of  the  United  States  without  a  single  serious  accident 

or  injury.  Three  racing  planes  crashed  during  the  con- 

test but  their  pilots  were  not  even  scratched.  Consider- 
ing the  high  speeds  attained  this  is  a  record  which 

shows  a  tremendous  advance,  both  in  machine  construc- 
tion and  personal  skill. 

The  Army  Air  Service  flew  121  machines,  these  com- 
ing from  nearly  every  army  flying  field  in  the  country. 

The  Navy  flew  eleven  machines  to  Detroit  from  various 
air  stations  in  the  East,  while  the  Air  Mail  Service  flew 
twelve  machines,  one  from  each  of  the  principal  con- 

trols on  the  transcontinental  air  mail  route.  Twenty- 
eight  civilian  planes  visited  the  meet  and  carried  sev- 

enty passengers  on  the  round-trip  flight  to  and  from the  races. 

As  an  indication  of  progress  in  commercial  aviation 
one  needs  only  to  note  the  announcements  of  the  Aero- 
marine  Airways,  Inc.,  of  its  third  season  of  air  service 
between  Key  West  and  Havana  and  between  Miami  and 
Bimini,  Nassau.  The  Santa  Maria  which  has  the  world 
record  for  commercial  flight,  having  had  more  than 
40,000  miles  of  air  travel,  is  now  flagship  of  the  Aero- 
marine  fleet  which  until  a  few  weeks  ago,  had  the 
enviable  record  of  never  having  lost  a  passenger.  And 
even  its  first  accident,  while  deplorable  in  every  way. 
leaves  its  percentage  of  safety  very  high,  much  higher 
than  many  other  modes  of  transportation. 

With  the  safety  of  air  travel  increasing,  as  indicated 
by  the  figures  given  above,  there  can  be  no  doubt,  even 
in  the  minds  of  the  most  skeptical,  as  to  the  growing 
necessity  for  this  mode  of  transportation.  Those  who 
work  to  hasten  the  coming  of  air  travel  by  aiding  in 
securing  suitable  landing  fields,  and  in  other  directions, 
will  be  remembered  long  after  those  who  doubt  its 
progress  have  been  forgotten.  Every  new  mode  of 
transportation  enlarges  the  possibilities  of  human  activ- 

ities and  enjoyment.  It  also  has  possibilities  of  doing 
much  to  knit  the  various  peoples  of  the  world  more 
closely  together  and  so  promote  greater  harmony. 

Just  Suppose 

JUST  SUPPOSE  the  steering  wheel  of  your  car  had 
too  much  lost  motion,  that  there  was  a  knock  some- 

where and  that  the  paint  began  to  be  rusty,  wouldn't 
you  send  the  car  to  the  garage  to  be  fixed  up  and 
painted?  Of  course  you  would — unless  you  were  about 
to  buy  a  new  one. 

Now  suppose  the  machines  in  your  shop  begin  to 
look  shabby  for  lack  of  regular  cleaning  and  a  coat  of 
paint,  that  the  frictions  on  the  lathes  slip,  the  planer 
foundation  has  settled  and  the  milling  arbors  are  out 
of  true.  Do  you  send  them  right  away  to  the  garage 
to  be  fixed  up  and  painted,  and  do  you  even  consider 
the  possibility  of  buying  new  machines? 

Well  now,  you  say,  one  should  not  be  too  hasty 

spending  good  money  on  old  equipment  and,  as  to  buy- 
ing new  stuff,  that  is  still  another  story;  because, 

you  say,  equipment  is  for  business  only,  whereas  an 
automobile  is  for  pleasure.  Besides,  everybody  can 

see  you  run  around  with  it  and  it  won't  do  to  lose 
one's  reputation  on  account  of  a  wobbly  machine  or 
rusty  paint. 

But  suppose  your  reputation  was  affected  by  the  con- 
dition of  your  shop,  then  would  you? 

Oh,  well,  what  is  the  use  of  asking  fool  questions? 

Well,  but- 
Just  suppose 

^ 
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Shop  Equipment  News 
JF 

Reed-Prentice  Planer-Type  Grinding 
Machine 

The  Reed-Prentice  Co.,  Worcester, 
Mass.,  has  recently  completed  a 
planer-type  machine  for  the  purpose 
of  grinding  long  pieces  that  have 
hitherto  been  beyond  the  capacity  of 
grinding  machines  of  this  class. 

In  this  machine,  as  shown  in  Fig.  1, 
the  bed,  housings  and  table  driving 
mechanism  are  of  the  standard  Whit- 
comb-Blaisdell  planer  construction, 
embodying  the  closed-top  box  bed. 

carrying  off  the  grinding  lubricant. 
The  discharging  orifice  at  one  side 
of  the  table  delivers  the  liquid  to  a 
long  narrow  trough,  that  is  affixed 
to  the  side  of  the  bed  and  so  arranged 
as  to  conduct  the  liquid  to  a  central 
discharge  point,  where  it  empties  into 
a  tank  that  is  sunk  below  the  floor 
level. 

The  view  in  Fig.  2  shows  the  dis- 
charge trough  but  does  not  show  the 

die  is  used,  however,  only  in  setting 
the  machine  for  various  sizes  of 
work.  The  Blanchard  head  is  fitted 
to  slide  vertically  in  the  saddle 
through  a  distance  of  5  J  in.,  the 
movement  being  accomplished  by 
means  of  the  large  handwheel  upon 
the  saddle.  This  latter  handwheel 
is  the  means  of  feeding  the  abrasive 
wheel  to  the  work  after  the  position 
of  the  saddle  has  been  fixed.  No 
automatic  feeds  are  provided,  and 
there  is  no  cross  movement. 

Six  Simmons  magnetic  chucks,  spe- 
cially built  for  this  job,  are  affixed 

I'lU.    1— RKED-PRENTICE    rL.\NER-TYPE    GRINDIXG    ilACHINT: 

open  only  at  the  point  midway  of  its 
length  where  the  bull-gear  meshes 
with  the  table  rack.  Detachable 
covers  are  provided  for  this  opening, 
so  that  when  the  covers  are  in  place 
only  that  section  of  the  gear  rim 
actually  in  mesh  with  the  rack  is 
exposed. 

The  ways  in  which  the  table  slides 
are  provided  with  the  usual  pockets 
and  rotary  wipers  to  insure  constant 
and  equal  lubrication.  A  single-sta- 

tion oiling  system  with  the  tank 
located  at  the  rear  of  the  bed  keeps 
all  pockets  filled  with  oil  at  a  con- 

stant level,  so  that  no  part  of  the 
sliding  surfaces  becomes  dry. 

Changes  have  been  made  in  the 
table  so  that  the  finished  upper  sur- 

face is  entirely  surrounded  by  a  wide 
and  deep  channel  for  collecting  and 

tanks,  as  they  are  to  be  of  cement 
and  incorporated  in  the  foundation  of 
the  machine  when  the  latter  is  in- 

stalled. The  foundation  plans  in- 
clude a  double  compartment  tank, 

fitted  with  baffle  plates,  screens  and 
settling  basins  to  remove  sediment 
frgm  the  solution  before  it  is  again 
delivered  to  the  wheel. 

Instead  of  the  usual  cross-rail,  the 
machine  carries  upon  the  housings 
a  special  saddle  to  which  is  fitted  a 
standard  Blanchard  motor-driven 
grinding  head  with  a  20-in.  wheel. 
The  saddle  has  a  vertical  movement 
upon  the  housings  as  would  a  regular 
cross-rail,  operated  through  the  usual 
bevel  gears  and  elevating  screws  by 
means  of  the  lower  handwheel  to  be 
seen  in  Fig.  1. 

The  elevating  movement  of  the  sad-' 

to  the  surface  of  the  table.  The 
magnetic  surface  of  each  chuck  is 
14 i  x  192  in.  and  the  chucks  are 
equidistantly  spaced  along  the  cable, 
the  intervening  spaces  being  filled 

with  interlocking  spacers  so  con- 
structed as  to  furnish  a  means  of 

clamping  the  chucks  firmly  in  place 
and  at  the  same  time  to  provide  a 
smooth  upper  surface,  flush  with  the 
chucks.  By  this  means  a  continuous 
flat  table  surface  15  ft.  long  by  19v 
in.  wide  is  available  for  holding  the 
work,  nearly  half  of  which  surface 
is  magnetic.  Electric  current  is  con- 

veyed to  the  magnetic  chucks  through 
an  armored  cable  entering  at  the  rear 
end  of  the  table.  This  connection 
may  be  seen  in  Fig.  2  at  the  left. 

Sheet-metal  water-guards  are  pro- 
vided to  enclose  the  work  while  it  is 
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undergoing  the  operation  of  grind- 
ing. The  guards  are  so  made  as  to 

fit  over  the  edge  of  the  raised  flange 
that  is  permanently  a  part  of  the 
table,  and  any  one  or  all  of  them 
may  be  removed  at  any  time  by 
merely  lifting  them  from  position. 
The  illustrations  show  the  machine 
with  all  guards  in  place. 

There  is  a  reason  for  making  the 
width  of  the  table  surface  19J  in. — 
equal  to  the  length  of  the  magnetic 
chucks — and  it  is  so  that  the  20-in. 
grinding  wheel  will  entirely  cover 
this  width  and  thus  permit  the  entire 
area,  which  consists  of  the  tops  of 
the  chucks  and  the  spacers,  to  be 
ground  to  a  smooth,  continuous 
working  surface,  exactly  parallel  with 
the  movement  of  the  table.  This 
operation  is  done  after  the  machine 
is  set  up  In  the  place  where  it  is  to 
run,  and  it  may  be  applied  at  any 
time  as  a  redressing  operation. 

There  is  no  departure  from  the 
standard  Whitcomb-Blaisdell  planer 
construction  in  the  table  traversing 

mechanism.  The  regular  patent  by- 
pass reversing  dogs  are  used  upon 

the  operating  side  of  the  table  and 
may  be  instantly  set  to  any  required 
length  of  stroke.  There  is  a  revers- 

ing lever  upon  the  opposite  side  for 
convenience  in  operating.  The  drive 
is  by  the  usual  open  and  crossed  belts 
from  an  overhead  countershaft,  and 
the  table  may  be  stopped,  started  or 
reversed  at  any  time  from  eith^ 
side  of  the  machine. 

There  is  no  difference,  however,  in 
the  diameters  of  the  driving  pulleys 
upon  the  countershaft,  and  the  table 
is  thus  driven  at  a  uniform  speed  of 
28  ft.  per  min.  in  either  direction. 

There   are,   therefore,   no   "cutting" 

and  "return"  strokes  as  with  a 
planer ;  the  wheel  is  allowed  to  grind 
throughout  the  length  of  stroke  in 
either   direction. 

An  independently  connected  pump 
supplies  lubricant  to  the  wheel  in 
two  places,  outside  the  wheel  (but 
inside  the  wheel  guard)  and  through 
the  hollow  rotor  of  the  head.  This 
feature  is  standard  practice  with  the 
Blanchard  grinding  machine.  The 
control  box  for  the  motor  in  the 
grinding  head  is  located  behind  the 
table  driving  belts. 

The  grain  and  grade  of  wheel  used 
should,  of  course,  be  adapted  to  the 
nature  of  the  work  to  be  done.  This 
first  machine  was  designed  to  grind 
long,  hollow  cast-iron  bars  of  box 
section,  up  to  10  in.  square,  and  the 
wheel  used  is  grain  14,  prade  H-h, 
American  Emery  Wheel  grade  list. 

Tlie  machine  will  grind  pieces  up 
to  15  ft.  long,  19';  in.  wide  and  10  in. 
high.  The  floor  dimensions  are  38 
ft.  8i  in.  by  7  ft,  and  the  height 
is  7  ft.  4  J  in.  The  weight  is  approxi- mately 15  tons. 

Tempus  Rotary  Scrap-Metal 
Bundling  Machine  No.  3 
The  machine  shown  in  the  accom- 

panying illustration  is  intended  for 
tightly  compressing  into  bundles, 
without  shearing,  miscellaneous 
metal  scrap,  such  as  tangled  wire, 
cotton  ties,  bushy  turnings,  bicycle 
frames,  upholstery  springs,  and 
sheet  metal  parts  such  as  obtained 
from  automobile  bodies.  By  the  use 
of  the  machine  low-grade  scrap  may 
be  reclaimed  and  put  in  the  bundle 
form,  so  that  it  can  be  shipped  with 
high  grades  of  heavy  melting  stock. 
The  machine  has  recently  been 
placed  on  the  market  by  Samuel  H. 
Garrett,  234  No.  13th  St.,  Phila- 

delphia, Pa.,  and  is  designated  as 
the  No.  3  bundling  machine. 

In  design,  the  machine  is  rather 

simple  and"  rugged,  although  it  is 
stated  to  be  accurately  made  and 
easy  of  operation.  The  main  frame 
is  cast  iron,  the  rods  and  shafts  are 
steel,  and  ball  or  anti-friction  metal 
bearings  are  employed  for  revolving 
parts.  The  curved  surface  on  which 
the  bundle  is  formed  is  chilled.  The 
housings  at  the  sides  are  securely 
fastened  to  the  base,  on  which  is 
mounted  also  a  5-hp.  motor  when  in- 

dividual drive  is  required. 
All  the  moving  parts  are  inclosed, 

so  as  to  make  them  dust-proof  and 
to  pi'ovide  for  the  safety  of  the  op- 
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erator.  The  winding  mandrei  is 
driven  through  a  reversing  friction 
movement  and  worm  gearing.  The 
worm  wheel  is  manganese  bronze; 
the  worm  is  hardened  steel,  runs  in 
oil  and  has  a  ball  thrust  bearing. 
There  are  rotating  disks  at  each  side 
of  the  machine,  against  which  the 
ends  of  the  bundles  are  formed. 

The  winch  head  is  provided  for 
drawing  the  material  to  the  front  of 
the  machine,  and  also  for  unloading 
it  from  trucks.  This  last  feature  is 
important,  as  the  material  usually 
arrives  at  the  machine  in  a  tangled 
mass,  and  is  difficult  to  unload.  But 
little  power  is  needed  to  finish  the 
bundle  up  to  within  1  in.  of  its  full 
size.  While  the  bundle  is  being 
finished,  and  for  a  short  time  only, 
the  full  power  is  required. 

Franklin  Piston  Turning 
and  Grinding  Machine 

A  bench  machine,  designated  as  the 
Model  T-G,  because  it  is  adapted  to 
both  turning  and  grinding,  has  re- 

cently been  placed  on  the  market  by 
the  Franklin  Machine  &  Tool  Co., 
Springfield,  Mass.  The  machine  is  in- 

tended especially  for  turning  and 
grinding  automotive  pistons,  for 
which  work  it  is  shown  set  up  in  the 
accompanying  illustration.  It  has 
numerous  other  uses,  however,  par- 

ticularly in  an  automotive  repair  shop. 

square  supports  a  table  32  in.  long  and 
8.1  in.  wide,  and  a  saddle  on  which  the 
wheel  slide  is  mounted.  The  table  is 
provided  with  a  gib  for  adjustment, 
and  the  feed  screw  is  operated  by 
means  of  a  handwheel  at  the  right. 
The  work  head  at  the  left  end  of  the 
table  can  be  swivelled  on  its  base 
when  it  is  desired  to  do  taper  work. 
It  carries  a  i-hp.  motor,  and  drives 
by  means  of  a  belt  and  worm  gear- 

ing the  spindle  of  the  machine.  The 
spindle  can  be  arranged  to  hold  face- 

plates, draw-in  collets,  piston  adap- 
ters and  lathe  chucks.  A  tailstock 

that  has  a  set-over  for  doing  taper 
woi'k  can  also  be  mounted  on  the  bed. 

An  arm  or  bracket  on  the  front  of 
the  base  carries  a  cross  slide  that  is 
operated  by  a  feed  screw  and  fitted 
with  a  toolpost  of  the  standard  lathe 
pattern.  The  tool  is  thus  in  front 
of  the  work,  and  in  plain  view  when 
a  turning  cut  is  to  be  taken. 

The  wheel  head  consists  of  a  J-hp. 
motor  driving  a  10-in.  wheel  by 
means  of  a  belt.  An  idler  arm  and 

pulley  are  provided  for  keeping  suf- 
ficient tension  on  the  belt.  The  hand- 

wheel  mounted  on  a  vertical  shaft 
at  the  right  of  the  wheel  guard  is 
provided  for  feeding  the  wheed  to- 

ward the  work,  and  it  has  micrometer 
graduation  to  increase  the  accuracy. 

A  pump  is  provided  by  means  of 
which  a  continuous  stream  of  water 
can  be  flooded  over  the  work  and  the 
wheel.    The  centers  are  51  in.  above 
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such  as  turning  and  grinding  opera- 
tions on  armatures,  wrist  pins,  valves 

and  valve  reseating  cutters.  Both 
tapered  and  parallel  work  can  be  per- 

formed, as  well  as  boring  and  internal 

grinding.    A  low  heavj'  base  20J  in. 

the  top  of  the  table,  so  that  10  in. 
swing  is  provided.  The  centers  can 
be  placed  12  in.  apart,  while  the  travel 
of  the  table  is  14  in.  The  machine- 
weighs  about  500  lb.  net,  and  625  lb. 
when  crated  for  shipment. 

Meylan  Time-Study 
Watches 

Several  models  of  timers  and 

chronographs  have  recently  been 
added  to  the  line  of  Swiss  watches 
sold  by  A.  R.  &  J.  E.  Meylan,  552 
Seventh  Ave.,  New  York,  N.  Y.  The 

I'IG.   I— -MEIUVN  TENTH-SECOND TIMER 

watches  are  made  in  a  number  of 
styles  and  have  highly  finished  jew- 

eled movements.  Timers  of  the 
style  ordinarily  employed,  in  which 
readings  to  I  sec.  are  given,  can 
be  furnished  with  either  11,  15  or 
18  jewel  movements,  and  in  either 
nickel,  silver  or  gold  cases.  The 
movement  is  adjusted  for  two  posi- 

tions. A  fly-back  is  provided  for  the 
hand  by  pressure  on  the  stem. 

The  chief  innovation  in  the  line 
is  the  timer  shown  in  Fig.  1,  in 
which  divisions  of  ih  sec.  are  indi- 

cated. The  movement  makes  36,000 
vibrations  per  hour,  instead  of  18,- 
000  as  in  the  ordinary  watch  or 
timer  that  indicates  to  I  sec.  As 
indicated  by  the  outer  dial,  the  hand 
makes  one  complete  revolution  every 
30  sec.  A  hand  is  provided  on  a 
small  dial  for  indicating  the  number 
of  minutes  up  to  15  that  have 
elapsed.  Movements  having  11,  15, 
17  or  18  jewels  can  be  supplied. 

The  tenth-second  timer  can  also 
be  furnished  as  a  chronograph  for 

indicating  the  time  as  on  an  ordi- 
nary pocket  watch,  for  this  purpose 

being  fitted  with  hour,  minute  and 
second  hands  in  addition  to  the  fly- 

back hand.  The  tenth-second  timer 
can  be  furnished  with  two  hands, 
to  make  a  double-acting  instrument. 
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In  this  style,  one  hand  is  controlled 

by  the  small  push-piece  on  the  side 
of  the  case,  and  the  hands  can  be 
started  and  stopped  independently 
or  simultaneously.  A  device  such 
as  this  is  suitable  for  two  move- 

ments going  on   simultaneously. 
A  timer  of  the  fifth-second  type 

for  service  in  research  work  when 

timing  operations  that  are  intermit- 
tent, is  shown  in  Fig.  2.    This  cumu- 

1,-lG.    2— MEYI^AN   CUMULATIVE   TIJIER 

lative  timer,  as  it  is  called,  regis- 
ters in  seconds,  minutes  and  hours. 

The  fly-back  hand  can  be  stopped 
and  restarted  by  means  of  the  crown 
without  altering  the  positions  of  the 
minute  and  the  hour  hands.  To 
bring  all  the  hands  back  to  zero,  a 
small  push-piece  located  on  the  side 
of  the  case  is  brought  into  play. 

"Modern"  Combination  Ta- 
ble and  Vise  for  Drilling 

Machine 
An  attachment  for  a  drilling  ma- 

chine to  serve  both  as  a  table  and  as 
a  vise  is  illustrated  herewith.  The 
product  has  recently  been  brought 
out  by  the  Modern  Machine  Tool 
Co.,  601  Water  St.,  Jackson,  Mich., 
with  a  table  19  in.  in  diameter.  It  is 
similar  in  general  characteristics  to 
the  16-in.  table  announced  for  the 
same  concern  on  page  830,  Vol.  56 
of  Ajnerican  Machinist.  The  vise 

can  be  opened  10  in.,  so  that  the 
table  then  has  a  size  of  19  x  29  in. 
The  device  weighs  about  200 
pounds. 

Upon  the  removal  of  the  standard 

"MODERN"  COMBINATION  TABLE  AND 
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table  of  an  upright  drilling  machine, 
the  combination  device  can  be  fitted 
in  its  place.  A  shank  fits  in  the 
table  socket  in  such  a  way  that  the 
attachment  can  be  swiveled  in  the 
same  manner  as  the  regular  table  of 
the  machine.  One  of  the  principal 
features  of  the  device  is  that  time 
is  saved  in  securing  a  vise  to  the 
table  of  the  machine,  as  work  can 
be  clamped  directly  in  the  table. 
When  the  vise  is  opened  only  a 

small  distance,  shafts  can  be  laid  in 
the  groove  in  the  same  manner  as 
though  V-blocks  were  employed. 
Work  having  projections  can  often 
be  so  placed  that  it  lies  flat  on  the 
table  and  in  the  vise,  without  the 
use  of  parallel  strips.  The  table  is 
provided  with  four  T-slots  and  with 
hardened  jaws  that  may  be  easily 
replaced. 

> 

Brown  &  Sharpe  Attach- 
ment No.  729  for  Dial 

Test  Indicator 
The  accompanying  illustration 

shows  attachment  No.  729  for  a  dial 
test  indicator,  that  has  recently  been 

added  by  the  Brown  &  Sharpe  Manu- 
facturing Co.,  Providence,  R.  I.  to 

its  line  of  precision  tools.  By  the 
use  of  the  attachment,  the  dial  in- 

dicator can  be  employed  for  testing 
internal     surfaces     and     those     not 

*'Sico"  Pneumatic  Pedal  for 
Shore  Scleroscope 

The  Shore  Instrument  and  Manu- 
facturing Co.,  Van  Wyck  Ave.  and 

Carll  St.,  Jamaica,  N.  Y.,  has  just 

placed  on  the  market  the  "Sico" 
pneumatic  pedal  by  means  of  which 
the  Model-C  .scleroscope  such  as 
described  on  page  742,  Vol.  56  of 
Americxm    Machinist,    can    be    oper- 

BROWN  &  SHARPE  ATTACHMENT  FOR 
DIAL   INDICATOR 

easily     reached     with     the     regular 
straight  spindle  of  the   indicator. 
The  attachment  can  easily  be 

secured  to  the  indicator.  The  arm. 
itself  is  a  bronze  casting,  and  is 
both  rigid  and  light.  The  testing 
bar,  which  makes  contact  directly 
with  the  plunger  of  the  indicator,  is 
made  of  steel  and  ground.  It  is  ac- 

curately balanced  and  held  firmly  in 
place  by  a  pin  through  the  arm.  No 
adjustments  are  required,  which  re- 

duces the   possibility  of  inaccuracy. 

•SICO"  PNEUMATIC   PEDAL  ON 
SHORE  SCLEROSCOPE 

ated.  As  can  be  seen  by  the  illus- 
tration, the  pedal  takes  the  place  of 

the  bulb  that  is  normally  operated 

by  hand. 
The  pedal  mechanism  is  secured  to 

the  floor  in  a  convenient  position  for 
the  operator.  The  chief  feature  of 
the  pedal  is  the  fact  that  it  leaves 
both  hands  of  the  operator  free  to 
handle  the  work,  thus  giving  greater 
speed  of  operation  and  being  less 
fatiguing.  It  provides  the  sensitive- 

ness and  responsiveness  that  can  be 
obtained  by  means  of  the  hand  bulb 
regularly  employed. 

The  foot  of  the  operator  rests  on 
the  large  plate  of  the  device,  and 
presses  downward  in  order  to  release 
the  hammer  of  the  scleroscope.  The 
pad  which  goes  over  the  top  of  the 

opei-ator's  foot  is  adjustable  in  posi- 
tion. It  enables  the  operator  to 

quickly  lift  the  foot  plate,  although  a 
spring  serves  to  retain  the  plate  in 
the  upward  position. 

The  required  suction  and  compres- 
sion is  obtained  by  the  use  of  a  para 

rubber  diaphragm.  This  diaphragm 
is  so  mounted  that  practically  all 
wear  due  to  chafing  is  eliminated.  It 
consists  of  a  plain  disk  and  can 
easily  be  replaced  when  it  has  be- 

come worn  out. 
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Oliver  No.  51  A.C.  Motor- 
Head  Speed  Lathe 

A  speed  lathe  for  woodworking, 
having  a  3-phase  alternating-current 
motor  mounted  directly  in  the  head 
and  provided  with  four  speeds,  was 
announced  for  the  Oliver  Machinery 
Co.,  Grand  Rapids,  Mich.,  on  page 
175,  Vol.  49  of  American  Machinist. 
A  lathe  similar  in  general  char- 

acteristics, except  that  a  greater 
speed  range  is  provided,  has  now 
been  developed  by  the  same  concern. 
The  new  model  is  shown  in  the  ac- 

companying illustration  with  a  type 
jf  control  by  which  a  motor  speed 
from  600  to  3,600  r.p.m.  can  be 
obtained. 

The  motor  can  be  operated  on 
either  single,  two  or  three  phase  cur- 

rent, and  it  provides  the  same  flex- 
ibility of  operation  as  obtained  in  a 

lathe  driven  by  direct  current.  The 
motor  is  of  the  series-compensated 
type,  and  can  be  furnished  for  any 
frequency  from  25  to  60  cycles.  The 
motor  is  fitted  with  ball  bearings  for 
both  radial  and  thrust  loads.  The 
spindle  is  H  in.  in  diameter  and  has 

a  2  in.  hole  through  it.  The  hand- 
wheel  on  the  left  end  of  the  head- 
stock  is  used  to  turn  the  work  to  the 

desired  position,  or  to  assist  in 
stopping  the  motor  more  quickly. 
For  outside  turning,  the  wheel  may 
be  used  as  a  faceplate  to  hold  work. 

The  entire  controlling  mechanism 
is  contained  in  the  same  housing  as 
the  motor.  No  field  rheostat,  regu- 
latoi-s  nor  relays  are  employed.  A 
centrifugal  governor  is  built  as  a 
part  of  the  motor  and  serves  to  main- 

tain the  motor  speed  for  which  the 
control  is  set.  A  pushbutton  switch 
and  a  handwheel  control  are  pro- 

vided as  a  convenient  means  of  con- 
trol. The  speed  of  the  motor  can  be 

varied  simply  by  turning  the  control 
wheel,  even  while  the  motor  is running. 

The  speed  control  operates  by  in- 
creasing or  decreasing  the  intervals 

during  which  the  motor  receives 
energy  from  the  line.  The  tension  of 
the  spring  in  the  governor  is  ad- 

justed by  means  of  the  handwheel 
on  the  front  of  the  headstock,  so  that 
the  current  delivered  to  the  motor 
can  be  set  for  the  desired  value  of  the 
speed.  Aside  from  the  advantages 
offered  by  the  easy  control  of  the 
speed,  the  machine  is  similar  to  all 
direct-driven  machines  in  the  facts 
that  it  requires  no  overhead  belts, 
can  be  easily  moved  to  the  desired 
position  in  the  shop,  has  a  high 
efficiency  and  provides  for  the  safety 
of  the  operator. 

The  bed  is  regularly  furnished  in 
lengths  of  48  or  60  in.  It  may  be 
arranged  to  carry  a  tool  carriage 
having  a  cross  feed  and  a  compound 
swivel    rest.     Both    the   longitudinal 

and  the  cross  movement  are  operated 
by  hand.  If  desired,  the  compound 
rest  can  be  removed  and  a  socket 
substituted  to  receive  a  hand  tool 
rest,  so  that  hand  turning  may  be 
done  without  the  necessity  of  remov- 

ing the  carriage. 
The  machine  will  swing  work  12  in. 

in  diameter  over  the  bed,  and  9'  in. 
over  the  carriage.  It  will  turn  work 
24  in.  long  between  centers  on  the 
48  in.  bed  and  36  in.  long  on  the 
60  in.  bed.  All  necessary  equipment 
is  incorporated. 

The  weight  of  the  plain  48-in.  bed 
machine  is  600  lb.  when  crated,  and 
700  lb.  when  boxed  for  export.  For 
60-in.  bed  machines  equipped  with  a 
hand-feeding  carriage  and  a  com- 

pound rest,  the  weights  are,  respec- 
tively, 715  and  815  pounds. 

Barnes   Gang  Drilling  Ma- 
chine with  Two-Spindle 

Heads 

A  gang  drilling  machine  fitted  for 
production  work  when  tapping  small 
parts  is  shown  in  the  illustration 
herewith.  It  is  a  recent  develop- 

ment of  the  Barnes  Drill  Co.,  814 

Chestnut  St.,  Rockford,  111.,  and  in- 
corporates a  number  of  features  not 

ordinarily  employed  on  the  standard 
gang  drilling  machine  of  the  concern. 

OI.TVER    NO.    51    ALTERNATIXG-CUKUi;XT 
MOTOR-HEATl  SPKKD   T>ATHE 

BARNES  GANG  DRILLING  -MACHINE  WITH 
TWO-PPTXm.E  HEADS 
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Each  spindle  of  the  machine  is 

provided  with  a  two-spindle  auxil- 
iary drilling  head  that  carries  two 

Rickert-Shafer  collapsing  taps  of 
2-in.  pipe  size.  The  machine  is 
fitted  with  a  special  geared  thread 
leading  feed  that  corresponds  to  the 
pitch  of  the  taps  used.  Coil  springs 
on  the  spindles  automatically  return 
them  instantly  upon  the  tripping  of 
the  collapsing  taps.  Brackets  are 
provided  for  resetting  the  chasers 
on  the  upward  thrust  of  the  spindle. 
The  small  coil  springs  just  under 
the  collapsing  taps  remove  the 
shock  at  the  moment  of  resetting. 

On  the  table  of  the  machine  are 

mounted  two  air-operated  two-posi- 
tion jigs.  Thus,  while  two  pieces  of 

work  are  being  tapped  simultane- 
ously, the  operator  reloads  the  spare 

position.  The  machine  is  shown  as 
set  up  for  tapping  pressed-steel 
spuds,  or  the  fittings  for  steel  bar- 

rels. The  duplex  pneumatic  air 
chuck  enables  speed  in  removing 
and  replacing  the  work.  It  is  stated 
that  the  unit  when  attended  by  one 
operator  can  produce  700  pieces  per 
hour. 

The  drilling  machine  itself,  so  far 
as  each  separate  unit  of  the  gang  is 
concerned,  is  similar  to  the  22-in. 
machine  described  for  the  same 
concern  on  page  347,  Vol.  47,  of 
American  Machinist.  It  is  provided 
with  all-geared  driving  and  feeding 
mechanisms,  and  has  the  self-oiling 
features  of  the  Barnes  machine. 
The  machine  can  be  furnished  with 
different  numbers  of  units  mounted 
on  the  same  base,  and  equipped  with 
either  belt  or  motor  drive.  One  long 
table  or  individual  tables  can  be 
furnished  for  each  spindle. 

Each  unit  of  the  machine  is  inde- 
pendent and  is  equipped  with  eight 

changes  of  speed  and  ten  change.^ 
of  feed.  It  will  handle  twist  drills 

from  %  to  2  in.  in  diameter  at  suit- 
able speeds  and  feeds.  An  auto- 

matically operating  reversing  mech- 
anism for  tapping  can  be  placed  on 

each  unit. 

Louis  Allis  Heavy-Duty 
A.C.  Motor 

The  electric  motor  illustrated 

herewith  is  of  the  squirrel-cage 
type  for  operation  on  polyphase 
alternating  current.  It  differs  from 
the  standard  design  principally  in 
the  construction  of  the  rotor.  The 

motor  is  designated  as  the  Type 

H.D.,  since  it  i.s  adapted  to  heavy- 
duty  work,  and  it  has  recently  been 

brought  out  by  the  Louis  Allis  Co., 
Milwaukee,  Wis. 

The  windings  of  the  rotor  consist 
of  a  single  sheet  of  copper  that  has 
been  punched  and  formed  by  a  spe- 

cial process.  This  one-piece  wind- 
ing is  wrapped  about  the  core  by 

means  of  a  special  machine  and  the 
copper  bars  are  then  expanded  into 
the  core  slots  by  swaging.  The  sin- 

gle joint  in  the  winding  on  the  two 
end  rings  is  silver-welded,  and  the 
end  rings  are  then  contracted  by  a 
special  operation  which  serves  to 
reharden  the  copper  at  the  points 
where  the  heat  from  the  welding 
softens  it. 

The  shaft  of  the  rotor  is  of  large 
size  and  mounted  in  large  bronze 
bearings  equipped  with  ring  oilers. 

LOUIS   ALIvIS   HBAVr-UUTY    AlOTOK 

If  desired,  ball  bearings  can  be  sup- 
plied. Open  slots  are  employed  in 

the  core  laminations;  the  lamina- 
tions are  so  placed  that  the  slots  are 

skewed  slightly  in  relation  to  the 
core,  and  they  are  then  riveted  in 
position.  A  straight  keyway  is  cut 
in  the  bore  after  the  laminations 
have  been  locked  together. 

The  windings  of  the  stator  con- 
form to  standard  practice  in  ar- 

rangement and  formation,  although 
the  method  of  assembly  is  somewhat 

different.  The  coils  are  very  com- 

pletely insulated,  an*  they  are  im- 
pregnated with  two  coats  of  baking 

varnish  to  give  a  surface  that  is 

proof  against  oil  and  moisture.  An 
air-drying  varnish  is  lastly  applied. 

The  machine  may  be  readily  con- 
nected for  either  220  or  440  volts. 

The  core  of  the  stator  is  made  up 

of  approximately  rectangular  lami- 
nated iron  sheets,  which  are  riveted 

between  the  end  frames.  The  con- 
>^truction  is  such  that  liberal  open- 

ings are  provided  around  the  wind- 
ings and  over  the  back  of  the  core 

for  circulation  of  air. 

The  system  of  ventilation  is  one 
of  the  features  of  the  machine.  The 
motor  is  guaranteed  to  carry  its  full 

rated  load  continuously  with  a  tem- 
perature rise  not  exceeding  40  deg. 

C.  above  the  surrounding  air.  After 
the  ultimate  temperature  has  been 
reached,  it  can  carry  25  per  cent 
overload  for  two  hours  with  a  tem- 

perature rise  not  exceeding  55  deg. 

The  inherent  ruggedness  of  the  mo- 
tor, due  to  the  design  and  construc- 

tion, is  stated  to  give  very  high 
starting  and  pull-out  torques,  as 
well  as  an  overload  capacity. 

The  motor  is  ordinarily  mounted 
on  a  base  by  which  it  can  be  moved 

backward  and  forward  as  in  adju.st- 
ing  the  tension  of  a  belt.  Only  one 

screw  is  employed  for  this  move- 
ment, and  the  construction  is  such 

as  to  prevent  binding.  The  motor 
may  be  furnished  for  vertical  work 
if  desired.  Back-gears  that  can  be 
fitted  to  either  the  top  or  the  sides 
of  the  motor  can  be  furnished  to 
suit  the  speed  reduction  necessary. 
A  standard  idler  pulley  can  also  be 

supplied. 
The  motors  can  be  furnished  in 

the  slip-ring  or  multi-speed  type, 
the  characteristics  being  similar  to 
those  of  the  Watson  motors.  .  The 
motors  are  made  in  sizes  from  1  to 
10  hp.  and  in  the  standard  speeds. 

Atkiii8  Kwik-Kut  Power 
Hack  Saw  No.  7A 

The  Kwik-Kut  power  hack  saw  in 
the  model  No.  7A  is  shown  in  the 

accompanying  illustration.  The  ma- 
chine is  a  product  of  E.  C.  Atkins  & 

Co.,  Indianapolis,  Ind.,  and  is  in- 
tended for  precision  work  when  saw- 

ing materials.  The  machine  is 
heavily  made  and  carefully  balanced 
to  minimize  vibration  and  wear. 

One  of  the  chief  features  of  the 
machine  is  the  solid  cabinet  base, 
which  contains  the  settling  tank  and 
reservoir  for  the  cutting  compound. 

A  plunger  pump  is  provided  in  the 
base  to  circulate  the  coolant. 

The  length  of  the  stroke  can  be 
adju.sted  according  to  the  size  of  the 
material  in  the  vise.  In  this  way,  a 

speed  up  to  the  maximum  allowable 
for  cutting  can  be  obtained  and  prac- 

tically the  whole  of  the  blade  can  be 
employed  in  cutting.  The  link  blocks 
are  made  of  bronze,  as  they  must 
withstand  severe  service.  Oil  cups 
are  placed  where  considerable  oil  is 
needed,  and  oil  hoJe.s  are  provided  to 
lubricate  other  moving  parts. 

The  saw  frame  travels  on  a  T-V>ai- 
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and  can  be  kept  in  adjustment  for 
position  by  means  of  screws,  so 
that  it  will  always  be  traveling  in  a 
straight  line.  The  blade  holder  is 
equipped  with  a  gage  to  indicate 
whether  the  blade  is  adjusted  per- 

pendicularly to  the  bottom  of  the 
vise.  In  addition,  the  blade  guide 
rests  on  top  of  the  blade  and  pre- 

vents it  from  running  to  one  side. 

The  feed  of  the  machine  is  con- 
trolled by  an  hydraulic  dash-pot,  so 

that  the  amount  of  feed  can  be  varied 

by  simply  turning  a  cock  in  the 
bypass.  Where  constant  feed  is 
desired,  the  cock  can  be  set  at  the 
desired  opening.  The  hydraulic  dash- 
pot  serves  also  as  a  cu.shion  to  the 
raising  device,  so  that  the  blade  is 
lowered  into  the  cut  without  a  jar. 

Reed  Horizontal  Opposed-Spindle  Sensitive 
Drilling  Machine 

On  certain  classes   of  work,   two  both  from  the  same  side.     The  ac- 
holes  to  be  placed  close  together  can  companying     illustration     shows     a 
sometimes   be   drilled   to   advantage  horizontal    opposed-spindle   type    of 
from    opposite    sides,     rather    than  machine  recently  placed  on  the  mar- 

REED   HORIZONTAL   OPPOSBD-SPINni.K   SENSITIVE  DRILT.INO   JIAPHINR 

ket  by  the  Francis  Reed  Co^,  41 
Hammond  St.,  Worcester,  Mass.,  for 
performing  such  work.  The  speed 
and.  the  ease  of  opei-ation  are  the 
principal  features  of  the  machine. 
All  the  movements  can  be  performed 
by  the  operator  from  one  position 
without  the  necessity  of  walking 

around  the  machine. ' The  spindles  are  fed  toward  the 
center  simultaneously  by  means  of 
the  large  lever  on  the  front  of  the 
machine.  In  the  linkage  mechanism 
there  are  adjustable  compression 
springs,  one  of  which  can  be  .seen 
just  below  the  arm  carrying  the  spin- 

dle on  the  left  side  of  the  column, 
by  which  springs  the  pressure  on  the 
drills  can  be  prevented  from  becom- 

ing excessive.  The  feed  motion  is 
transmitted  from  the  links  to  the 
spindles  through  gearing.  Just  be- 

fore the  drills  break  through  the 
work,  the  hand-feeding  lever  reaches 
a  positive  stop,  and  the  compression 
springs  then  provide  the  feed  pres- 

sure to  finish  the  drilling  gradually. 

Gripping'  of  the  drills  in  breaking through  the  work,  with  consequent 
drill  breakage,  is  thus  prevented. 

The  positions  of  the  heads  are  ad- 
justable horizontally  to  provide  for 

different  lengths  of  drills.  One  head 
has  a  vertical  adjustment  for  vaiy- 
ing  the  distance  between  the  centers. 
It  is  keyed  to  the  column  and  can  be 
moved  by  means  of  a  screw  that  pro- 

vides accurate  adjustment. 
The  work-holding  device  illustrated 

is  intended  for  cold-rolled  steel  rods 
from  i  to  «  in.  in  diameter,  although 
special  work  holders  can  be  devised 
to  suit  the  work  to  be  drilled.  The 
work  holder  is  cam  operated,  and  is 
arranged  to  function  in  conjunction 
with  the  hand  lever.  On  completion 

of  the  ̂ drilling  operation,  the  oper- 
ating lever  is  raised,  thus  raising  the 

clamping  lever  that  can  be  seen 
underneath  the  weighted  arm  on  the 
rear  of  the  fixture.  The  jig  is  thus 

opened,  so  that  the  operator  can  re- 
move the  work  and  insert  a  new 

piece.  The  operator  feeds  the  work 
to  the  fixture  with  one  hand,  and 
feeds  the  drills  forward  with  the 
other. 

The  machine  as  shown  is  arranged 

for  belt  drive,  one  countershaft  serv- 
ing to  drive  both  spindles.  The  oil 

pump  for  circulating  the  coolant  is 
driven  from  the  countershaft,  and  a 

tank  is  provided  on  the  floor  for  hold- 
ing the  lubricant.  The  tank  shown 

on  the  right  can  be  fitted  around 
the  work  holder  to  catch  the  lubricant 
and  aid  in  returning  4t  to  the  floor 
tank  that  serves  as  a  reservoir. 
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.  News  Section 
Less  Machinery  Made  in  1921 

Than  in  1919 

The  Department  of  Commerce  an- 
nounces that  reports  made  to  the 

Bureau  of  the  Census  show  a  consider- 
able decrease  in  the  activities  of  estab- 

lishments engaged  principally  in  tne 
manufacture  of  machine  tools  during 
1921,  as  cornpared  with  the  returns  of 
1919.  The  total  value  of  product  re- 

ported amounted  to  $67,769,000— a  de- 
crease of  68.1  per  cent  since  1919,  when 

the  total  value  of  products  was  $212,- 
400,000.  The  figures  for  1921  do  not 
include  establishments  reporting  prod- 

ucts valued  at  less  than  $5,000  each. 
The  difference  in  the  number  of  estab- 

lishments at  the  two  censuses  is  further 
explained  by  the  fact  that  a  number  of 
those  reporting  for  1919  were  out  of 
business  in  1921  and  others  had  so 
changed  the  character  of  their  opera- 

tions as  to  require  classification  in  some 
other  industry — that  is,  machine  tools 
were  no  longer  the  product  of  chief 
value. 

Of  the  349  establishments  reporting 
products  valued  at  $5,000  and  more  in 
1921,  98  were  located  in  Ohio;  37  in 
Massachusetts;  29  in  Connecticut;  25 
in  New  York;  25  in  Michigan;  24  in 
Pennsylvania;  23  in  Illinois;  17  in 
Wisconsin;  15  in  Indiana;  12  each  in 
New  Jersey  artd  Rhode  Island ;  7  each  in 
Missouri  and  Vermont;  6  in  Kentucky; 
3  in  New  Hampshire;  2  in  Minnesota; 
and  1  each  in  California,  Delaware, 
Iowa  and  Maryland. 

The  decrease  in  production  has  been 
accompanied  by  decreases  in  the  number 
of  persons  employed,  in  the  total  amount 
paid  during  the  year  in  salaries  and 
wages  and  in  the  amount  expended  for 
materials. 

Considerable  fluctuation  is  noted  in 
the  number  of  wage  earners  employed 
each  month  during  the  year.  In  Janu- 

ary, the  month  of  maximum  employ- 
ment, 14,773— the  minimum  represent- 

ing 40.4  per  cent  of  the  maximum.  The 
average  number  employed  during  1921 
was  21,321,  as  compared  with  53,111 
in  1919,  a  decrease  of  59.9  pel  cent. 

m 

Conditions  Improved  in 
Massachusetts 

Improved  business  conditions  are  re- 
flected in  the  report  just  issued  by  the 

Massachusetts  Department  of  Labor  and 
Industries.  Since  September  of  last 
year  the  Division  of  Statistics  has  col- 

lected at  regular  intervals  data  bearing 
on  employment  and  wages  in  manufac- 

turing establishments  at  Massachusetts. 
Data  based  on  reports  from  202  fac- 

tories show  that  both  employment  and 
wages  had  risen  between  October  15 
and  November  15  of  this  year,  and  that 
practically  all  are  now  working  on  a 
full  time  basis. 

The  aggregate  number  of  employees 
on  the  pay-rolls  of  these  202  identical 
establishments  for  the  pay-roll  week 
in   November  was   123,361,   an   increase 

of  2,730  persons  or  2.3  per  cent,  when 
compared  with  the  October  aggregate 
(120,631).  Increases  in  the  number  of 
employees  were  noted  in  16  of  the  18 
industries  named.  A  decrease  occurred 
in  the  manufacture  of  automobiles,  in- 
cuding  bodies  and  parts,  and  in  the 
men's  clothing  industry. 

Laninie  Honored  by  Ohio 
University 

Benjamin  G.  Lamme,  chief  engineer 
of  the  Westinghouse  Electric  &  Manu- 

facturing Co.,  East  Pittsburgh,  Pa., 
was  awarded  the  Joseph  Sullivant 
medal  by  Ohio  State  University  on 
January  13.  The  Sullivant  medal  is 
to  be  presented  every  five  years  to  a 
gi'aduate  of  the  university  who  has 
achieved  some  notable  success  through 
engineering.  Mr.  Lamme  is  the  first 
aluminus  to  receive  the  award.  He  has 
long  been  identified  with  electrical  en- 

gineering in  this  country  and  has  in- 
vented many  important  devices  now  in 

common  use.  He  has  been  connected 
with  the  Westinghouse  Co.  since  1889. 

Brown  Portable  Conveyor 

Company  Sold 
The  Standard  Conveyor  Co.,  North 

Chicago,  111.,  has  purchased  the  rights, 
titles  and  patents  pertaining  to  the 
Brown  Portable  line  of  portable  and 
sectional  piling,  elevating,  conveying, 
loading  and  unloading  materials.  This 
line  of  machinery  has  been  made  by  the 
Brown  Portable  Conveying  Machinery 
Co.,  North  Chicago,  111.,  for  the  past 
ten  years.  No  major  changes  in  the 
personnel  will  be  made. 

American  Engineers  Get 
Brazilian  Army  Contract 

We  are  informed  by  the  Tropenas  Co. 
Engineers,  Brooklyn,  that  its  Rio  de 
Janeiro  offices  have  been  appointed 
consulting  engineers  for  the  Brazilian 
War  Department  and  will  be  engaged  at 
the  Rio  de  Janeiro  War  Arsenal.  E.  M. 
Roubieu  of  the  company  will  be  in 
charge  of  the  work.  The  work  which 
will  be  done  by  the  Tropenas  Co.,  for 
the  Brazilian  Army  closely  resembles 
the  work  that  will  be  done  by  the 
United  States  Naval  Mission  for  the 
Brazilian  Navy. 

Much  American  machinery  is  required 
for  the  work  and  it  has  been  announced 
by  the  Tropenas  Co.  that  the  following 
items  have  been  called  for  already:  Die 
casting  machines  to  produce  threaded 
zinc  bushings  for  shrapnel  fuses,  cen- 

tering machines  for  75  m/m  shrapnels, 
shell  banding  machines,  machinery  to 
weld  copper  bands  or  producing  them 
from  tubing,  complete  set  of  gauges  for 
75  m/m  shells,  hydraulic  forming 
presses,  heat  treating  furnaces,  dia- 

phragm producing  rig,  quick  bar  cutting 
machines  for  3  in.  rounds,  small  repair 
plant  to  handle  all  automobile  repairs. 
This  to  include  machinery  to  rebore  or 
grind  cylinders,  carbon  burning,  etc., 
complete  plant  to  produce  twist  drills 
and  milling  cutters.  American  mainu- 
facturers  with  these  items  would  do  well 
to  get  in  touch  with  Etienne  Roubieu, 
Tropenas  Co.,  Casa  Maua,  Sala  No.  119, 
Avenida  Rio  Branco,  No.  9  Rio  de 
Janeiro,  Brazil.  Three  copies  of  catalogs 
should  be  sent. 

Canadian  Distributors  for 

Webster  Company 

According  to  reports,  plans  are  being 
formulated  by  the  Webster  Manufac- 

turing Co.,  Chicago,  and  Tiffin,  Ohio,  to 
market  its  elevating,  conveying  and 
coal  rehandling  machinery  in  Canada 
through  a  new  Toronto  company  which 
will  be  headed  by  William  Inglis,  presi- 

dent of  the  John  Inglis  Co.,  of  that 
city. 

The  Inglis  Co.  at  the  present  time  is 
making  certain  of  the  Webster  lines 
and  these  together  with  its  own  prod- 

ucts will  be  marketed  in  Canada  by  the 
proposed  company. ■   •   

Alfred  T.  Start  is  Dead 

Alfred  T.  Sturt,  chief  engineer  of 
Durant  Motors,  died  recently  in  New 
York  City  following  a  short  illness. 
Mr.  Sturt  was  forty-five  years  of  age 
and  had  been  identified  with  the  auto- 

motive trade  for  the  past  eighteen 
years.  He  was  associated  with  the 
General  Motors  for  several  years  and 
later  was  chief  engineer  of  the  Chevro- 

let Motors  Co. 

Canadian  Railways  Plan 
Shop  Activity 

The  Canadian  Railways  through  its 
new  president.  Sir  Henry  Thorton,  has 
announced  its  intention  of  restoring  the 
big  machine  shops  of  the  railway  sys- 

tem at  Moncton,  N.  B.,  to  increased 
efficiency.  For  some  months  the  shops 
at  Moncton  have  not  been  working  to 
capacity.  Large  car  orders  are  ex- 

pected and  the  cars  will  be  built  at 
Moncton,  where  the  eastern  operating 
base  of  the  railway  is  maintained.  The 
Canadian  National  stretches  from  the 
Atlantic  to  the  Pacific  and  recently 
absorbed  the  Grand  Trunk  Railroad. 

Purchasing  for  Panama 

Sealed  proposals  in  triplicate  will  be 
received  at  the  office  of  the  purchasing 
department  of  the  Panama  Canal, 
Washington,  D.  C,  not  later  than  10:30 
o'clock  on  February  9  for  steel  black 
iron,  cast  steel  bearings,  water  meters, 
steel  bolts  and  rivets,  nails,  brass  nuts, 
sheet  copper  and  brass  marine  boiler 
furnaces,  steel  drums,  aluminum  ware, 
.steel  cans,  brass  valves,  liquid  door 
checks,  chain  hoists,  glass,  ash  cars  and 
other  commodities. 
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AN  ADVANCE  of  from  12  to  15  per 
t\  cent  in  the  price  of  tailor  made 
A  M,  clothing  was  predicted  by  the 
Secretary  of  the  National  Merchant 
Tailor  Designers'  Association  in  ses- 

sion at  St.  Louis  last  week,  and  a  tele- 
gram from  St.  Johns,  Newfoundland,  re- 

ports that  the  extensive  iron  mmes 
there  have  been  shut  down  because  the 
German  manufacturers  who  had  con- 

tracted for  their  output  were  no  longer 
able  to  take  it. 

These  two  seemingly  unimportant 
news  items  are  quoted  because  they  con- 

note some  tendencies  generally  discern- 
ible. Prices  are  advancing  and  pro- 

duction is  decreasing  in  the  United 
States,  chiefly  because  labor  is  scarce 
and  the  buying  power  of  Europe  is 
diminishing  as  the  French  occupation 
of  the  Ruhr  brings  nearer  the  day  when 
the  industrial  paralysis  of  Grcmiany 
may  be  followed  by  revolution  or  war. 

If  these  tendencies  are  not  checked 
America  and  Europe  will  both  be  drawn 
into  an  economic  impasse  from  which 
they  can  only  escape  with  great  travail, 
but  in  the  United  States  at  least  the 
anasthesia  of  advancing  prices  has  made 
many  unconscious  of  the  danger. 

The  result  is  that  the  firmness  of 
most  markets  is  mistaken  for  prosper- 

ity and  those  who  have  goods  to  sell 
think  themselves  better  off  because  the 
money  of  their  customers  will  buy  less 
than  formerly. 

It  remains  to  be  seen  how  the  ulti- 
mate consumer  will  act  when  retail 

prices  are  raised,  as  they  must  be,  to 
a  parity  with  the  wholesale  markets, 
but  recent  history  suggests  that  he  may 
reduce  his  purchases  unless  wages  and 
agricultural  profits  are  speedily  in- creased. 

.  That  the  wage  earners  intend  to  make 
an  effort  to  balance  their  budgets  by 
getting  higher  pay  is  already  evident 
from  the  demands  that  are  being  made 
by  their  union  leaders,  but  the  farmers 
and  the  army  of  "white  collar"  workers 
who  are  not  organized  have  no  such 
means  of  protecting  themselves  and  it 
seems  certain  that  they  will  be  com- 

pelled to  buy  less  as  the  purchasing 
power  of  their  dollars  diminishes. 

To  write  in  this  strain  is  distasteful 
to  a  tempermental  optimist,  but  I  should 
be  recreant  to  my  duty  if  I  expressed 
myself  otherwise.  By  caution  and  econ- 

omy it  may  be  possible  for  us  to  min- 
imize the  consequences  that  are  other- 

wise certain  to  follow  the  waste  of  a 

"near  war**  in  Europe,  but  we  shall  in- deed be  fatuous  and  foolish  if  we  think 
we  can  remain  unaffected  by  it, 

Specifically,  the  week's  developments 
are  not  otherwise  important.  The  stock 
market  has  been  comparatively  quiet. 
A  small  sensation  was  created  by  a 
drop  in  some  of  the  automobile  securi- 

ties with  which  the  name  of  a  meteoric 

manufacturer  has  become  associated. 
The  railway  shares  were  on  the  other 

hand  in  greater  favor  because  it  is  day 
by  day  becoming  plainer  that  govern- 

ment operation  or  ownership  is  inevit- 
able unless  the  consolidations  for  which 

the  Esch-Cummins  bill  provides  are 
speedily  made.  Some  of  the  bolder 
executives  have  not  hesitated  to  express 
themselves  in  this  sense  and  as  it  is 

realized  that  there  are  many  pi-operties 
that  will  be  worth  more  in  consolida- 

tion than  as  separate  entities  specula- 
tion has  been  directed  toward  the  low 

"That  the  wage  earners  intend  to 
make  an  effort  to  balance  their  bud- 

gets by  getting  higher  pay  is  already 
evident  from  the  demands  that  are 
being  made  by  their  union  leaders,  but 
farmers  and  the  army  of  'white  collar' 
workers  who  are  not  organized  have 
no  such  means  of  protecting  them- 

selves and  it  seems  certain  that  they 
will  be  compelled  to  buy  less  as  the 
purchasing  power  of  their  dollar  di- 

minishes." 

priced  rails  upon  the  entirely  tenable 
theory  that  they  will  be  most  benefited 
by  an  alliance  with  their  stronger  com- 

petitors. The  bond  market  has  been  quieter. 
Since  the  first  of  the  year  it  has  been 
called  upon  to  absorb  over  $800,000,000 
of  new  offerings.  Time  will  be  required 
for  the  digestion  of  a  meal  so  large, 
and  a  period  of  dullness  is  to  be  ex- 

pected. There  was  a  slight  flurry  in 
"non-taxables"  including  the  Liberty 
3is,  when  the  House  passed  a  bill  sub- 

mitting a  Constitutional  amendment 
that  would  make  all  securities  issued 
after  its  ratification  taxable,  but  as  the 
acceptance  of  any  such  measure  by  36 
states  is  extremely  improbable  the  effect 
upon  the  bond  market  was  short  lived. 

Foreign  bonds  have  been  weaker,  re- 
flecting the  unsettlement  in  Europe,  and 

the  French  dollar  bonds  in  particular 
sold  at  the  lowest  price  thus  far  re- 

corded. French,  Belgian  and  German 
exchange  and  currencies  have  likewise 
declined  as  might  have  been  expected, 
but  the  fluctuations  of  the  mark,  which 
is  quoted  at  about  41  cents  a  thousand, 
have  ceased  to   have  any  significance. 

The  latest  report  of  the  Reichsbank 
shows  that  there  are  over  fourteen 
hundred  billion  marks  outstanding  and 
it  is  folly  to  expect  that  such  an  ocean 
of  paper  currency  can  ever  be  stabilized 
or  controlled. 

For  this,  that  or  the  other  reason 
most  commodity  markets  are  higher. 
Rubber  touched  38  cents  but  has  reacted 
slightly  upon  the  expectation  that  under 
the  Eti'itish  scheme  of  price  control  a 

larger  supply  would  be  made  available' at  the   advance.     Coffee  has   advanced 

as  it  is  coming  to  be  believed  that  tlie 
Brazilian  government  has  sold  more 
than  half  its  holdings.  Copper  is  again 
at  14?  cents.  Tin  has  had  a  sensational 
advance.  Paper  and  wood  pulp  are 
higher  because  there  is  a  strike  in  the 
Swedish  pulp  mills. 
From  force  of  habit  cotton  has  again 

advanced.  Wool  is  higher  and  so  are 
woolen  goods.  The  steel  industry  is 
active  and  higher  prices  for  prompt  de- 

livery are  bid  in  an  effort  to  stimulate 
production,  which  is  restricted,  by  the 
scarcity  of  labor.  Lumber  is  in  good 
demand  at  full  prices  for  the  same 
reason.  But  it  is  hardly  necessary  to 
continue  the  recital.  It  is  monotonously 
uniform. 

The  weekly  statement  of  the  Federal 
Reserve  System  shows  a  gain  of  $3,000,- 
000  in  the  gold  held  and  a  fractional 
advance  in  the  reserve  ratio,  which  now 
stands  at  76.4  per  cent.  The  changes 
otherwise  are  not  important. 

A  continuance  of  easy  money  is  indi- 
cated and  a  reduction  in  the  rediscount 

rate  is  talked  of. 
The  announcement  that  the  Brother- 

hood of  Locomotive  Engineers  ha? 
bought  a  substantial  interest  in  the 
Empire  Trust  Company  of  New  York 
and  is  contemplating  the  establishment 
of  its  own  bank  in  this  city  is  an  im- 

portant sign  of  the  times.  Tliiis  Brother- 
hood already  owns  a  bank  in  Cleveland 

that  has  over  $15,000,000  in  deposits. 
It  may  be  and  it  is  to  be  hoped  that 

we  are  approaching  an  economic  mil- 
lenium  in  which  the  gulf  between  labor 
and  capital  will  disappear  because  all 
those  who  labor  have  become  capital- ists. 

  •   

A.  W.  Copeland  on  Exeeutive 
Committee 

At  the  recent  meeting  of  the  execu- 
tive committee  of  the  American  Gear 

Manufacturers  Association,  A.  W. 

Copeland,  president  of  the  Detroit 
Gear  and  Machine  Co.,  was  elected  to 
fill  the  vacancy  on  the  committee 
caused  by  the  death  of  John  H.  Foote. 
president  of  the  Foote  Bros.  Gear  and 
Machine  Co.,  Chicago.  Mr.  Cope- 
land's  membership  on  the  committer 
will  continue  until  the  annual  meeting 
of  the  association  when  this  position 
will  be  filled  by  election.  The  Annual 
meeting  of  the  Association  will  be  held 
at  the  Hotel  Cleveland,  Cleveland. 
Ohio,  on  April  19,  20  and  21. 

Erratum 

Robert  Darling  was  recently  elected 
a  director  of  the  Hartford  Aetna  Na- 

tional Bank  of  Hartford,  Conn.  In  a 
recent  issue  of  the  American  Machivu't 
it  was  erroneously  stated  that  he  had 
been  elected  a  director  of  the  First 
National  Bank  of  HartforA 
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Machinery  Exporters  Seek  Peaceful  Markets 
Says  Walter  H.  Rastall 

DURING  recent  months  the  Euro- 
pean situation  has  discouraKed 

some  of  our  machinery  manufacturers 
from  making  an  active  push  for  foreignn 
business,  says  Walter  H.  Rastall,  chief 
of  the  Industrial  Machinery  Division  of 
the  Department  of  Commerce,  in  an 
analysis  of  world  machinery  markets  in 
the  forthcoming  issue  of  Commerce  Re- 

ports. We  have  had  a  lot  of  comment 
on  fluctuations  in  exchange,  depreciated 
currencies,  bolshevism,  trade  barriers, 
etc.,  while  the  news  from  other  parts 
of  the  world  has  received  little  attention 
because  most  of  it  was  not  sensational. 
Nobody  seems  to  have  noted  the  fact 
that  of  the  20  countries  leading  the  list 
of  purchasers  of  American  machinery 
only  three  are  in  Europe  while  the  other 
17  are  largely  free  from  the  troubles 
resulting  from  the  war.  Some  of  the 
first  fifteen  countries  have  progressed 
to  a  point  where  currency  depreciation 
is  less  than  5  per  cent,  and  serious 
fluctuations  in  exchange,  which  are  far 
more  important  than  the  rate  of  ex- 

change, have  practically  disappeared. 
Reconstruction  in  these  countries  has 
now  reached  a  point  where  our  position 
will  continue  to  grow  better. 

In  1921  twenty-nin«  countries  each 
absorbed  more  than  $1,000,000  worth  of 
American  industrial  machinery.  Mex- 

ico stood  first  with  $30,000,000,  six 
times  the  value  of  her  imports  of 
American  industrial  machinery  in  1913. 
Canada,  which  was  second  in  1921,  im- 

ported less  than  in  1913,  but  late  indi- 
cations point  to  a  considerable  increase 

in  1923.  Cuba  third  in  the  1921  list 
of  importers  of  American  industrial 
machinery,  took  $21,000,000  worth, 
about  five  times  as  much  as  in  1913. 
Japan  was  fourth,  taking  machinery  to 

a  value  of  $21,000,000,  compared  with 
$3,300,000  in  the  last  pre-war  year. 
China  was  fifth,  with  imports  of  $18,- 
000,000,  seventy  times  as  much  as  in 
1913.  The  United  Kingdom  was  sixth 
with  $18,000,000,  a  drop  of  $20,000,000 
from  1919.  Prance  was  seventh,  im- 

porting $14,000,000  worth  of  our  ma- 
chinery, about  four  times  as  much  as  in 

1913,  but  a  reduction  of  $24,000,000 
from  1919  when  reconstruction  pur- 
chaseswere  at  their  height.  Following 
came,  in  the  order  named,  British  India, 
Brazil,  Argentina,  Philippines,  Austra- 

lia, Dutch  East  Indies,  Peru,  Chile,  Do- 
minican Republic,  South  Africa,  Colom- 

bia, all  importing  over  $2,000,000  worth 
of  our  machinery,  and  none  of  them  in 
Europe.  Spain  was  nineteenth  with  $2,- 
500,000,  two  and  one-half  times  as  much 
as  in  1913,  but  only  half  of  the  import.s 
of  1919.  New  Zealand  was  twentieth, 
importing  $2,000,000  of  American  in- 

dustrial machinery,  four  times  as  much 
as  in  the  year  before  the  war.  Of  the 
nine  other  countries  whose  imports  of 
our  machinery  were  between  $1,000,000 
and  $2,000,000  in  value  in  1^21  four 
were  in  Europe  and  five  outside.  All 
these  non-European  countries  show 
large  increases  in  American  machinery 
exports  over  1913,  those  of  the  Dutch 
East  Indies  being  eleven  times  as  great 
in  1921  as  in  1913  which  is  an  increase 
worthy  of  attention. 

All  the  information  available  indi- 
cates splendid  opportunities  for  the 

sales  of  American  machinery  abroad 
and  that  it  is  not  wise  to  pay  too  much 
attention  to  reports  regarding  Europe 
where  markets  are  contracting.  It  is 
far  better  to  employ  constructive  sales 
efforts  in  the  expanding  markets  of 
Asia  and  Latin  America  and  of  Canada. 

Industries  in  Midwest  in 

Excellent  Shape 
-\ccording  to  the  United  States  De- 

partment of  Labor,  industry  in  the 
Midwest  is  in  better  condition  than  for 
several  years  past.  In  the  states  of 
Illinois,  Indiana,  Michigan,  Ohio  and 
Wisconsin  the  most  active  winter  sea- 

son for  some  time  has  developed.  Un- 
employment is  almost  unknown  in  these 

states,  says  the  report,  and  in  some 
centers  there  is  an  actual  shortage  of 
help.  Automobile  production  in  Detroit 
is  unprecedented  and  there  is  a  short- 

age in  industrial  help  in  that  city  as 
well  as  in  other  automobile  manufactur- 

ing centers  of  the  state. 

ence  in  Forging,  and  Plate  and  Sheet 
Metal  Industries"  will  be  delivered  by 
L.  L.  Hall,  assistant  secretary  National 
Bureau  of  Casualty  and  Surety  Under- 

writers. W.  H.  Christopherson,  Deputy 
Commissioner,  New  York  State  Depart- 

ment of  Labor  will  deliver  a  paper  on 

"Commission  Experience  with  Accidents 
in  the  Forging,  and  Plate  and  Sheet 
Metal  Industries."  S.  J.  Williams, 
chairman.  Safety  Code  Correlating 
Committee  will  deliver  a  paper  on 

"National  Industrial  Safety  Codes." 

Standards  Committee  Calls 
Conference 

A  conference  has  been  called  by  the 
American  Engineering  Standards  Com- 

mittee for  Saturday,  February  17  at 
9:30  a.m.,  for  the  purpose  of  deter- 

mining whether  a  national  safety  code 
for  the  forging  industry  and  a  national 
safety  code  for  plate  and  sheet  metal 
working  shall  be  adopted.  The  meeting 
will  be  held  in  the  Board  Room  of  the 
.\merican  Society  of  Mechanical  Engi- 

neers, 29  West  39th  St,  New  York  City. 
The  conference  is  called  at  the  request 

of  the  Safety  Code  Correlating  Com- 
mittee.    A  paper  on  "Accident  Experi- 

Pan  American  Conference 
Invites  Secretary  Hughes 

The  Government  of  Chile  has  invited 
the  Secretary  of  State  to  attend  the 
opening  of  the  Fifth  Pan  American 
Conference  which  is  to  be  held  in  San- 

tiago in  March,  1923.  Mr.  Hughes  has 
accepted  and  will  attend  the  opening 
session  if  conditions  in  the  United 
States  at  that  time  permit. 
The  program  of  this  conference 

contains  many  subjects  of  great  im- 
portance to  American  manufacturers 

and  commercial  interests.  It  was  pre- 
pared under  the  supervision  of  Sec- 
retary Hoover  as  chairman  of  the 

Inter-American  High  Commission,  and 
adopted  officially  by  the  Pan  American 
Union. 
The  sections  which  will  be  watched 

"nost  closely  in  the  United   States  are 

those  dealing  with  the  convention  cov- 
ering trademarks  and  literary  or  artis- 

tic copyright;  the  Pan  American  agree- 
ment on  co-operation  in  the  improve- 
ment of  air,  land  and  ocean  transpor- 

tation facilities,  including  regulations 
covering  wireless  telegraphy;  uniform 
parcel  post  procedure;  and  the  promo- 

tion of   the  arbitration   of  commercial 

disputes. » 

Big  Meeting  Planned  by 

Export  Managers 
Elaborate  plans  are  being  made  for 

the  Get-Together  Meeting  which  will 
be  held  March  20  at  the  Hotel  Penn- 

sylvania, New  York  City,  under  the 

auspices  of  the  Export  Managers'  Club. 
The  meeting  will  be  divided  into  three 
sessions,  morning,  afternoon  and 
evening  and  during  these  sessions  the 
following  subjects  will  be  discussed: 

Getting  Results  from  the  Sales 
Budget,  Building  Sales  through  Serv- 

ice, Manufacturers  Representatives  vs. 
Merchant  Distributor,  Practical  Prob- 

lems of  Marine  Insurance,  Discounting 
Drafts  vs.  Collection,  Standardization 
of  Practices.  Exceptional  men  have 
been  obtained  to  speak  on  these  sub- 

jects. 

At  the  morning  session,  the  chairman 
will  be  C.  J.  Warren  of  the  Reming- 

ton Typewriter  Co.  and  the  address  of 
welcome  will  be  delivered  by  H.  P. 
Rockwell  of  the  Yawman-Erbe  Manu- 

facturing Co.  The  afternoon  chairman 
will  be  Stanley  H.  Rose  of  the  Barber 
Asphalt  Co.  At  the  informal  dinner  in 
the  evening,  A.  Schoonmaker  of  the 
Bourne-Fuller  Co.  will  preside  as  toast- 
master. 

  » 

Locomotive  Repair  Record 
Established 

A  new  record  of  locomotive  repairing 
was  established  in  the  United  States 
when  between  Dec.  15  and  January  1 
there  were  turned  out  of  shops  in 
various  parts  of  the  country,  18,724  en- 

gines, according  to  reports  filed  by  the 
car  service  division  of  the  American 
Railroad  Association.  Reflective  of  this 
record  was  the  report  that  on  Jan.  1 
there  were  less  locomotives  in  need  of 

repair. 

  • 

Interesting  Talk  by  Piez 

.\t  the  annual  banquet  of  the  Engi- 
neers' Society  of  Western  Pennsylvania 

held  at  the  William  Penn  Hotel,  Pitts- 
burgh, January  22,  Charles  Piez,  presi- 

dent of  the  Link-Belt  Co.,  Chicago,  de- 
livered a  most  interesting  address 

under  the  title  of  "Some  of  the  Prob- 
lems of  the  Day."  He  touched^  upon the  importance  of  the  engineer  in  the 

general  scheme  of  society  and  the  won- 
derful assistance  that  had  been  ren- 
dered by  engineering  societies.  He 

spoke  upon  the  duties  of  engineers  in 
the  political  system  of  the  country  and 
urged  his  auditors  to  take  a  larger  in- 

terest in  the  questions  of  thr  day. 

Meeting  in  Montreal 
The  Spring  Meeting  of  the  American 

Society  of  Mechanical  Engineers  will 
be  held  in  Montreal,  Ca^iada,  May  28 
to  May  31.  A  trip  to  Buffalo  will  pre- 

cede the  meeting  and  points  of  interest 
in  the  East  will  be  visited  by  the  engi- 

neers. Excursions  to  Quebec  and  other 
points  north  and  east  of  Montreal  will 
be  held  following  the  meeting. 
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Weekly  var  loadingrs  of  revenue  freight  baKed  on  reports 
from  the  railroads  of  the  V.  S.  by  the  Car  Service  Division 
of  the  AmericHn  Railways  Association. 
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FREIGHT  car  loading  during  De- cember was  a  trifle  lighter  than 
it  has  been  for  some  months  past, 

but  during  January,  uncompleted  re- 
ports showed  that  rapid 

strides  were  again  made  and 
that  on  January  13  records 
for  some  time  were  broken. 
As  compared  with  January 
1922  there  was  an  increase 
of  159,060  cars.  The  entire 
month  of  December  showed  a 
decided  gain  over  the  same 
period  of  1921  and  the  great- 

est height  was  reached  dur- 
ing the  week  of  December  9 

when  the  figures  showed  that 
919,928  cars  were  loaded.  Both 
November  and  October  proved 
to  be  exceptionally  big 
months.  It  is  expected  that 
car  loadings  will  increase 
during  the  coming  month. 
> 

Automobile  production  dur- 
ing December  showed  a  slight 

decline  as  compared  with 
November  and  October  of  the 
same  year.  But  for  the  en- 

tire year  an  increase  of  good 
proportions  was  shown  by  the 
reports  and,  according  to  the 
Department  of  Commerce,  the 
output  was  nearly  doubled. 
During  1922  there  were  man- 

ufactured 2,334,171  passenger  cars 
and  243,049  motor  trucks,  and  when 
the  December  production  is  compared 
with  December  1921  it  shows  that  the 
increase  is  nearly  300  per  cent.  Au- 

thorities in  the  automotive  field  pre- 
dict that  the  future  will  see  further 

growth  and  that  the  present  excellent 

volume  of  production  will  not  be 
diminished  to  any  extent  unless  un- 

foreseen obstacles  are  encountered 
during  the  present  year.     Plans  are 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chicago  and Clevelan d  Prices 

Four 

One Current 
Weeks 

Year Unit Price Ago 

Ago 

Soft  steel  bars. . 

per  lb   »0.030 
)50.0295  JS0.0271       || 

Cold    finished 
shafting   

per  lb   
.     0.0385 0.0378 0.0333 

Brass  rods   

per  lb   
0.1742 0.171 

0.155 

Solder  {\  and  \) 

per  lb   
0.2425 

0.24 
0.2075 

Cotton   waste.  . 

per  lb.   

0.1175 
O.ll 

0.106 

Washers,   cast 

iron  (i  in.).  .  . 
per  1001b 

4.33 4.33 
3.65 

Emery,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   
2.% 

3.11 3.11 Lard  cutting  oil 
per  gal   

0.5583 
0.59 0.56 Machine  oil.  .  .  . 

per  gal   0,36 
0.36 0.40 

Belting,  leather. 

30-10% 

medium   off  list   

.    49^- 

@50% 

46S; 

Machine      bolts 

55% 

up  to  1  X  30  in. 
offlist   

SH^i @60% 

64i% 

being  made  by  manufacturers  for  an 
exceptionally  profitable  year. 

Coal  Age  Index  of  Bituminous  Coal 
Prices  is  this  month  placed  at  365 
which  is  an  increase  over  that  of  the 
same  period  last  month  and  also  of 
the   month  before.     From   the   middle 

of  August  up  until  the  middle  of 
November  a  sharp  decline  was  effected 
on  the  chart,  but  during  the  past  two 
months  increases  are  to  be  noted, 

neither  of  particular  impor- 
tance but  still  indicative  of 

the  general  trend.  Seasonal 
causes  are  assigned  to  part 
of  this  increase  and  also  the 
dirth  of  anthracite  coal  in  the 
big  markets.  Predictions  for 
the  future  are  being  cau- 

tiously made  due  to  the  ex- 
isting circumstances. 

Fifty  Stocks  averaged  for 
the  month  from  December  15 

to  January  15  shows  an  in- 
crease over  the  average  for 

the  same  period  during  the 
preceding  month  and  in  a 
much  more  healthy  state  than 
during  the  thirty  days  dated 
from  October  15  to  November 
15.  Stocks  generally  seem 
to  have  steadied  down  per- 

ceptibly except  in  a  few  in- 
stances where  violent  fluctua- 

tions are  being  felt.  Activity 
in  the  markets  is  about  nor- 

mal and  brokers  report  that 
purchasers  seem  more  willing 
to  take  safe  securities  and  to 
let  the  speculative  stocks  run 
their  course.  Recent  manipu- 

lation of  stock  in  Wall  Street  in  which 
Durant,  Fisher  Bodies  and  General 
Motors  were  frequently  mentioned 
was  regarded  by  many  as  more  or  less 
of  a  family  affair  in  which  outsiders 
should  stay  out  side.  Profit-taking 
was  frequent  during  December  and 
early  part  of  January. 
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News  of  Washington  Activities 
By  Paul  Wooton 

WITH  MORE  than  his  usual  earn- 
estness, Commerce  Secretary 

Hoover  made  a  plea  for  unity  among 
engineers  in  the  course  of  remarks  at 
a  luncheon  tendered  Charles  F.  Loweth, 
the  new  president  of  the  American 
Society  of  Civil  Engineers,  at  Wash- 

ington, on  January  23.  Secretary 
Hoover  declared  that  the  civil  engineers 
should  not  raise  secondary  questions 
when  that  course  interferes  with  engi- 

neers as  a  whole  doing  their  full  duty 
to  the  country. 

As  a  result  of  the  inadequacy  of 
transportation,  the  public  is  being 
driven  into  a  clamor  for  public  owner- 

ship of  the  railroads,  he  pointed  out. 
It  even  may  be  an  issue  in  the  next  cam- 

paign, he  predicted.  Mr.  Hoover  de- 
clared that  he  is  against  this  proposi- 

tion and  said  the  country  is  not  within 
200  years  of  the  time  when  such  an 
undertaking  could  be  handled  success- 
fully. 

The  Federated  American  Engineering 
Societies  is  not  in  a  position  to  throw 
the  weight  of  its  influence  into  the  study 
of  the  transportation  problem  because 
of  the  failure  of  the  civil  engineers  to 
co-operate,  he  said.  As  a  result  the 
country  is  confronte<l  with  a  situation 
of  utmost  gravity  and  the  engineers 
are  not  united  to  urge  its  solution  along 
sane  lines.  '  The  only  ones  in  contact 
with  the  situation  in  Washington  are 
those  who  are  interested  on  either  one 
side  or  the  other,  he  continued. 
The  Government,  Secretary  Hoover 

said,  is  the  applied  science  of  economics. 
Engineers  have  not  taken  that  fact 
into  sufficient  account,  he  said,  as  the 
dominating  thing  in  engineering  today 
is  the  interpretation  of  economic  forces, 
yet  the  profession  is  not  a  unit  in  Wash- 

ington, the  point  from  which  their 
efforts  in  the  national  welfare  must 
go  forth. 

Better  Salaries  for  Professions 

An  executive  order  may  have  to  be 
issued  to  provide  an  adequate  scale  of 
salaries  for  professional  positions  in 
the  Government  service.  Congress  has 
wrestled  with  this  question  for  more 
than  two  years,  and  now  as  the  session 
is  about  to  close,  the  reclassification 
legislation  seems  to  be  jammed  hope- 

lessly. It  is  just  possible  that  Congress, 
on  learning  that  the  President  is  pre- 

pared to  meet  this  situation  by  an 
exocutive  order,  may  compromise  their 
differences  and  provide  the  long-needed 
legislation. 

If  an  executive  order  is  issued,  it  is 
believed  the  scale  would  be  cut  about  as 
follows:  Chief  Professional,  $7,500  and 
up;  full  professional,  $5,700  to  $7,500; 
associate  professional,  $4,500  to  $5,700; 
assistant  professional,  $2,460  to  $4,500; 
Junior  professional,  $1,860  to  $2,460. 
The  Brown  report  on  reorganization 
now  is  promised  for  Feb.  1. 

No  Change  in  Statistics  Locale 

.A.fter  a  careful  study  of  the  manner 
in  which  import  and  export  statistics 
are  being  collected.  Commerce  Secre- 

tary Hoover  has  decided  to  continue  to 
compile  those  figures  in  New  York. 
Legislative  authority  recently  was  given 
Which  enabled  the  transfer  to  this 
.statistical  work  from  the  Treasury  to 
the  Commerce  Department.    The  same 

law  authorized  the  Secretary  of  Com- 
merce to  consolidate  the  Bureau  of  Cus- 

toms statistics  in  New  York  with  the 
Bureau  of  Foreign  and  Domestic  Com- 

merce and  to  transfer  the  work  wholly 
or  in  part  to  Washington. 

Tax-Exempt  Securities 

With  seven  votes  to  spare,  the  House 
of  Representatives  on  January  23, 
rather  unexpectedly,  passed  the  joint 
resolution  proposing  an  amendment  to 
the  constitution  of  the  United  States  in- 

tended to  prevent  the  issuance  of  tax- 
exempt  securities.  The  belief  is  quite 
general  on  Capitol  Hill  that  the  ap- 

proval of  the  joint  resolution  cannot  be 
secured  at  this  session  of  Congress  in 
the  Senate.  This  would  have  the  effect 
of  allowing  the  legislation  to  die  with 
the  session  of  Congress  which  ends 
March  4,  thereby  making  it  necessary 
for  the  House  of  Representatives  to 
reconsider  the  measure  at  the  next  ses- 

sion. Even  were  the  Senate  to  pass  it 
before  March  4,  many  are  of  the  opinion 
that  great  difficulty  will  be  experienced 
in  securing  the  ratification  of  the 
amendment  by  two-thirds  of  the  states. 

Income  Tax  Wrangle  Again 

Deduction  of  capital  losses  in  excess 
of  twelve  and  one-half  per  cent  is  pre- 

cluded by  legislation  likely  to  be  adopted 
at  this  session  of  Congress.  The  pro- 

posal is  to  amend  the  revenue  act  of 
1921  so  that  a  tax  payer  may  not  be 

allowed  a  complete  deduction  of  capital 
losses  incurred.  Both  the  revenue  acts; 
of  1918  and  1921  have  left  this  gap 
through  which  many  have  escaped  from 
income  taxes. 

It  is  pointed  out  that  an  injustice  is 
done  the  taxpayer  in  that  an  increment 
frequently  accumulated  over  a  period 
of  many  years  is  taxed  at  a  high  surtax 
rate  when  the  property  is  converted  into 
cash  in  a  given  year.  The  net  profit  i.s 
arbitrarily  attributed  to  the  year  in 
which  the  sale  took  place.  In  addition 
there  was  a  severe  restraint  on  sales 
at  a  profit.  Many  transfers  of  property 
were  prevented  when  the  transfer  was 
highly  desirable  from  the  standpoint  of 
economic  development. 

The  act  of  1921  provided  that  the  tax 
on  capital  gains  in  the  case  of  property 
acquired  and  held  by  the  tax  payer  for 
profit  or  investment  for  more  than  two 
years  should  be  limited  to  twelve  and 
one-half  per  cent,  but  no  such  limita- 

tion was  placed  on  capital  losses. 

Much  Interest  in  Silver  Mining 

That  more  than  mining  engineers  are 
interested  in  legislation  proposing  to 
study  the  situation  which  will  overtake 
silver  mining  when  the  Pittman  Act 
expires  is  indicated  by  a  communication 
received  by  the  Senate  committee  on 
mines  and  mining  from  the  Federated 
American  Engineering  Societies.  The 
committee  on  mines  and  mining  is  con- 

sidering legislation  proposing  to  set 
up  a  congressional  committee,  along  the 
lines  of  the  Committee  on  Agricultural 
Inquiry,  to  study  the  silver,  and  pos- 

sibly the  gold,  situation. 

Activity  of  Machine  Tool  Industry 
As  Compared  with  Pig  Iron 

THE  accompanying  chart  shows  the    ning  of  1920  which  is  unfortunate  as  it 
relation  between  the  activity  in  the    takes  as  "normal"  *^c  avor-ao-a  n.f  tii^ 

machine  tool  industry,  as  indicated  by 
gross  orders  received,  and  the  produc- 

tion of  pig  iron.  The  figures  for  ma- 
chine tools  run  back  only  to  the  begin- 

as  "normal"  the  average  of  the 
three  best  months  in  the  history  of  the 
industry.  The  depth  of  the  depression 
is  thus  greatly  exaggerated.  Note  the 
way  the  two  curves  follow  each  other. 
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Business  Items 

An  extensive  production  plan  has 
been  outlined  by  the  Globe  Malleabl* 
Iron  and  Steel  Co.,  Syracuse,  maker 
of  the  Elmer  en^ne  which  will  be  mar- 

keted as  a  small  portable  engine  for 
farm  work.  The  engine  involvesi  a 
new  principle  for  cracking  oil  for  com- 
bustion. 

A  company  is  being  formed  at  Syra- 
cuse, N.  Y.,  for  the  manufacture  of  a 

new  shoe  shining  machine  to  be  known 
as  the  Radio  Shine  machine.  John  L. 
Hubbard,  foreman  of  the  Syracuse  Pat- 

tern Works  is  the  organizer. 

The-  Century  Electric  Co.,  St.  Louis, 
Mo.,  single  and  polyphase  motors,  has 
opened  a  branch  office  at  603  Queen 
and  Crescent  Bulding,  New  Orleans, 
La. 

The  following  directors  were  elected 
at  the  annual  meeting  of  the  Visible 
Pump  Co.,  Findley,  Ohio:  H.  W. 
Powell,  W.  A.  Hollington,  W.  F.  Hos- 

ier, David  Kirk,  H.  Fort  Flowers,  Don 
Hetrick,  all  of  Findley,  and  C.  S.  Fair, 
William  Roth  and  H.  E.  Dean  of  Fort 
Wayne,  Ind. 

The  following  officers  have  been 
elected  for  the  Delphos  Ice-machine  Co., 
Delphos,  Ohio;  President,  0.  H.  L. 
Leilich;  vice-president,  Henry  Gehmke; 
secretary  and  treasurer,  L.  C.  Allinger, 
and  general  manager,  R.  D.  McCree. 

The  Ohio  Pumping  Machine  Co.,  is 
building  a  new  factory  at  Akron,  Ohio, 
and  has  elected  the  following  directors : 
Greorge  W.  Grouse,  William  Bousche 
and  J.  M.  Summer. 

The  Chapin  Skelton  Corp.,  Syracuse, 
steam  garment  pressors,  has  elected  the 
following  new  directors:  Albert  Mc- 
Chesney,  Louis  Will,  Howard  P.  Deni- 
son,  Windsor  Morris,  Clifford  Searl, 
Edward  H.  O'Hara,  Edward  H.  Dann, 
Orville  H.  Green,  E.  I.  Chapin,  C.  E. 
Besanson,  Joseph  W.  Dawson,  Edward 
N.  Trump  and  T.  H.  Halstead. 

Johnson  &  Bassett,  Worcester,  Mass., 
spinning  machinery,  has  changed  its 
name  to  Johnson  &  Bassett,  Inc.,  and 
has  been  incorporated  with  a  capital 
stock  of  $225,000.  The  following  offi- 

cers have  been  elected:  President  and 
treasurer,  George  M.  Bassett;  vice- 
president  and  general  manager,  Ches- 

ter E.  Williams;  secretary  and  assist- 
ant treasurer,  C.  D.  Kelly;  sales  man- 

ager, William  E.  Ahearn. 

The  Hanna  Engineering  Works,  1765 
Elston  Avenue,  Chicago,  riveting  ma- 

chines, air  hoists,  sand  sifters,  molding 
machines  and  sprue  cutters,  are  now 
represented  in  Detroit,  Mich.,  by  the 
Charron  Engineering  Sales  Co.,  1002 
Real  Estate  Exchange  Building. 

The  Bassett  Metal  Goods  Co.,  Derby, 
Conn.,  metal  products,  has  elected  the 
following  officers:  President,  F.  A. 
Russ,  Greenwich,  Conn.;  treasurer, 
B.  H.  Faulkner,  Montclair,  N.  J.;  sec- 

retary, J.  B.  Russ,  Huntington,  Conn. 

The  Blakely  Manufacturing  Co.,  De- 
troit, has  moved  to  a  new  factory  build- 

ing at  Fullerton  Av«nStte,"Mohhier  Road 

and  Hartwell  Boulevard.  The  factory 
is  located  on  a  two  acre  lot  and  contains 
12,000  sq.ft.  The  company  makes  steel 
fastenings  for  holding  automobiles  in 
position  while  being  shipped  on  freight 

The  Ohio  Elevator  &  Machine  Co., 
Columbus,  Ohio,  has  been  reorganized 
following  the  death  of  its  former  presi- 

dent, J.  H.  DeVere.  The  following  offi- 
cers have  been  elected:  Lowry  E.  Sater, 

president;  J.  H.  DeVere,  vice-president; 
A.  H.  Thomas,  secretary  and  H.  B. 
Burton,  treasurer  and  general  manager. 

The  following  directors  have  been 
elected  for  the  Buckeye  Traction 
Ditcher  To.,  Findley,  Ohio:  Ralph  W. 
Moore,  W.  F.  Hosier,  W.  A.  Hollington, 
C.  D.  Hayward,  A.  C.  Heck,  C.  A.  Gas- 
terline  and  N.  L.  Maclachlan. 

One  of  the  largest  contracts  ever 
given  an  Alliance,  Ohio,  firm  has  been 
secured  by  the  Alliance  Machine  Co. 
from  the  Virginia  Railroad  Co.  This 
contract  is  for  the  equipment  of  the 
coal  handling  machinery  at  the  ter- 

minal of  the  Virginia  Railroad  at  Nor- 
folk, Va.  It  is  estimated  that  the  con- 

tract involves  an  expenditure  of 

$1,250,000. 

Obituary 

Richard  W.  Pratt,  aged  91  years, 
died  recently  at  his  home,  Boston.  Mr. 
Pratt  was  the  oldest  machinery  dealer 
in  Boston  and  was  frequently  called 
upon  for  expert  testimony  in  regard  to 
the  installation  of  machinery. 

George  H.  Hulett,  aged  77  years, 
died  recently  at  his  winter  home,  Day- 
tona,  Fla.  Mr.  Hulett's  home  was  in Cleveland  and  he  was  the  inventor  of 
many  ore  scoops  and  conveyors  for  use 
in  loading  and  unloading  lake  vessels. 
He  was  a  member  of  Cleveland  Engi- 

neering Society  and  the  American  Soci- 
ety of  Mechanical  Engineers. 

John  F.  Geary,  well  known  foun- 
dryman  and  radiator  specialist,  died 
recently  at  his  home.  North  Tona- 
wanda,  N.  Y. 

Trade  Catalogs 

Sand  Blastingr  Machines.  The  Pangborn 
Corporation.  A  new  four  page  folder  has 
been  issued  by  this  concern  showing  the 
various  models  of  sand  blast  machines  and 
illustrated  with  half  tones  and  diagram.s. 
The  text  is  printed  upon  blue  and  is  made 
in  the  form  of  a  letter. 

Tools.  The  Consolidated  Tool  Works, 
Inc.,  New  York  City.  Catalog  "D"  has  been 
issued  by  these  works  and  contains  de- 

scriptions and  illustrations  of  saws,'  bit braces,  hand  planes,  hand  drills,  breast 
drills  and  jaw  chucks.  calipers,  tap 
wrenches  and  tap  bolders,  micrometers  and 
other  tools. 

Recording  Seleroscope.  The  Shore  Instru- 
ment and  Manufacturing  Co ,  Jamaica,  New 

York.  The  Scleroscope  Model  D  Recorder  is 
illustrated,  diagrammed  and  fully  explained 
in  this  catalog. 

Valves.  Golden  Anderson  Specialty  Co., 

Pittsburgh.  Pa.  In  a  catalog  entitled  "The 
Safety  Age"  valves  of  all  kinds  made  for 
the  purpose  of  protection  against  water 
damage  and  other  injuries,  are  fully  de- 

scribed and  illustrated  with  diagrams  and 
silhouetted   half   tones. 

Motors.  The  Louis  AUis  Co..  Milwaukee, 
Wis.  The  company  has  recently  issued  a 
catalog  describing  its  new  L-A  motors,  type 
HD.  Two-color  process  has  been  used  in 
printing  the  catalog  and  all  of  the  parts  of 
the  new  motor  are  shown  and  thoroughly 
described. 

Pneumatic  Safety  Rivet  Buster.  The  In- 
dependent Pneumatic  Tool  Co..  Chicago, 

111.,  and  New  York  City.  This  company  has 
recently  issued  a  circular  on  the  Thor 
Pneumatic  Safety  Rivet  Buster.  Specifica- 

tions are  given  as  well  as  text  and  dia- 
grammed illustrations. 

Klectrlc  Grinders.  The  Cleveland  Arma- 
ture Works  Co..  Cleveland,  Ohio.  Medium 

duty  Klectric  Grinders  are  described  and 
illustrated  in  the  catalog  issued  by  this  com- 
pany. 

Transmissions.  The  Driscoll  Transmis- 
sion Corp.,  New  York  City.  Variable  speed 

transmissions  are  explained  in  a  most  at- 
tractive booklet  issued  by  this  company, 

Chucks.  The  J.  M.  Ney  Co..  Hartford. 
Conn.  The  chuck  with  the  unbreakal)le  grip 
is  described  at  length  in  the  new  catalog 
issued  by  this  company.  Excellent  illus- 

trations accompany  the  text. 

Aiiffle  Plat^*8.  Ptoston  Scale  and  Machine 
Co.,  Boston,  Mass.  A  circular  describing 
;the  [Tniversal  Angle  Plate  and  a  recent 
price  list  has  just  been  issued. 

Pamphlets  Received  I 
Dermatosis  Following  the  Use  of  CIntting 

Oils  and  I.ubricatinfc  C'ompounds.  Issued 
by  the  Treasury  Department.  United  States 
Public  Health  Service,  and  written  by  Wil- 

liam J.  McConnell. 
The  lelpiig  Fair.  An  illustrated  pamph- 

let printed  in  English  describes  the  forth- 
coming Leipzig  Fair  which  "vyill  be  held August  26  to  September  1. 

An  Investliratlon  of  the  Properties  of 
Chilled  Iron  Car  Wheels.  Seventy-two  page 
booklet  with  illustrations,  charts,  graphs 
and  tables  issued  by  the  Engineering  Kx- 
ueriment  Station  of  the  University  of  Illi- nois. 

Tenth  Annual  Report  of  the  Secretary-  of Commerce.  Official  report  for  1922  divided 
into  various  departmental  chapters  and  con- 

suming 231  pages.  Issued  by  the  govern- ment. 

Annual  Report  of  the  Director  of  the  Bu- 
reau of  Foreign  and  Domestic  Commerce  for 

the  fiscal  year  ending  .Tune  30.  The  report 
is  official  and  made  by  Julius  Klein,  the 
director.     Issued  by  the  government. 

General  Specifications  for  Klectri©  Over- 
head Traveling  Cranes.  Heavy  Duty  Steel 

Mill  Service.  Interesting  pamphlet  with 
room  in  back  for  notes  issued  by  the  Asso- 

ciation of  Iron  and  Steel  Engineers,  Pitts- burgh. 

The  International  Aero  Exhibition.  An- 
nouncement in  booklet  form  of  the  forth- 

coming exhibition  to  be  held  in  connection 
with  the  Gothenburg,  Sweden.  Jubile*  Ex- 

hibition,  May   8   to   September  30. 

Office  Managing  is  New 

College  Course 
At  New  York  University,  New  York 

City,  a  new  course  of  instruction  on 
how  to  keep  employees  happy,  healthy 
and  also  well  satisfied  has  been  added 
to  the  curriculum  of  the  Department  of 
Business  Management.  Methods  of 
efficiency  will  be  presented  to  the  stu- 

dents of  office  and  factory  management. 
The  course  will  be  known  as  the 

"Labor  and  Employment  Management" 
course  and  will  be  presented  under  the 
direction  of  J.  S.  Hackett  for  the  first 

time  at  the  second  semester  commenc- 
ing Feb.  4.  Accident  and  fire  preven- 

tion, management  of  medical  depart- 
ments, the  use  of  emergency  hospitals, 

sickness  prevention  in  industrial  plants, 
hygiene,  sanitation,  ventilation,  fatigue, 
lighting  and  heating,  lunchroom  and 
food  for  workers,  wages  and  wage  sys- 

tems, employee  representation,  profit 
sharing  and  life  insurance  are  among 
the  subjects  that  will  be  covered  by  the 
eourse. 
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Personals 

Clarence  J.  Wetsel,  formerly  gen- 
eral manager  of  the  Bausch  Machine 

Tool  Co.,  Springfield,  Mass.,  and  later 
secretary  and  treasurer  of  the  Van 
Norman  Machine  Tool  Co.,  has  been 
appointed  sales  manager  of  the  Henry 
&  Wright  Manufacturing  Co.,  Hart- 

ford, Conn. 
GoRHAM  C.  Parker  has  taken  over 

the  business  of  the  Parker  Arbor  Co., 
Ann  Arbor,  Mich.,  and  will  continue  in 
the  same  location. 

H.  G.  Smith  has  been  appointed  vice- 
president  in  charge  of  sales  for  the 
Bethlehem  Shipbuilding  Corp.,  Ltd.,  of 
Bethlehem,  Pa.  His  headquarters  will 
be  at  25  Broadway,  New  York  City. 

Frank  Walker,  superintendent  of 
the  Bessemer  department  of  the  Re- 

public Iron  and  Steel  Co.,  Youngstown, 
Ohio,  has  resigned  to  become  operat- 

ing head  of  the  new  mechanical 
puddling  plant  of  the  Youngstown 
Steel  Co.,  now  in  the  course  of  construc- 

tion near  Warren,  Ohio. 

Homer  L.  Rank  will  become  the  sales 
manager  of  the  Holbeck  Pulverizing 
systems  for  the  Bonnet  Co.,  Canton, 
(Jhio.  The  company  makes  coal  pul- 

verizers and  clay  making  machinery. 

T.  E.  Sellen  has  resigned  as  assis- 
tant manager  of  the  Griscom-Russell 

Co.,  Massillon,  Ohio. 

Jonas  Kaufman,  president  of  the 
Standard  Wire  Co.,  New  Castle,  Pa., 
has  announced  that  the  Buckeye  Regis- 

ter Co.,  Warren,  Ohio,  has  been  ac- 
quired by  his  company.  The  machinery 

will  be  moved  from  Warren  to  New 
Castle. 

Homer  M.  Silver  has  retired  as 
superintendent  of  the  Silver  Manufac- 

turing Co.,  Salem,  Ohio.  Mr.  Silver 
has  been  with  the  company  for  the  past 
43  years,  the  last  seventeen  as  superin- 
tendent. 

C.  M.  Stevenson  has  resigned  as 
district  sales  manager  at  Toledo,  Ohio, 
for  the  Colonial  Steel  Co.,  Pittsburgh, 
and  has  been  elected  a  director  and 
appointed  general  manager  of  the  Re- 

inforced Switch  and  Manufacturing 
Co.,  Pittsburgh. 

Joseph  Welsh  has  been  appointed 
superintendent  of  the  Bessemer  de- 

partment of  the  Republic  Iron  and 
Steel  Corp.,  Youngstown,  Ohio,  suc- 

ceeding Frank  Walker,  resigned. 
Frank  Cunningham  has  been  made 

general  superintendent  of  the  Bessemer 
and  Brown  Bonnell  mills  of  the  Re- 

public Iron  and  Steel  Co.,  Youngs- 
town, Ohio. 

A.  A.  Faflick,  business  manager  of 
the  Dostal  Products  Co.,  Bucyrus,  Ohio, 
has  resigned  to  accept  a  position  in  the 
sales  department  of  the  Marion  Steam 
Shovel  and  Dredge  Co.,  Marion,  Ohio. 

Leo  Wiseman  has  been  transfered 
from  the  main  office  of  the  Youngstown 
Sheet  and  Tube  Co.,  Youngstown,  Ohio, 
to  the  New  York  office  of  the  company. 
Mr.  Wiseman  was  in  the  auditing  de- 
partment. 

H.  A.  Hutchins,  formerly  connected 
with    the    Thew    Shovel    Co.,    Lorain, 

Ohio,  has  become  associated  with  the 
main  office  staff  of  the  Northwest  En- 

gineering Co.,  Detroit,  Mich.  Mr. 
Hutchins  had  been  wth  the  Thew  Co. 
since  1917,  part  of  that  time  as  district 
manager  in  the  Chicago  territory. 

Paul  Norton,  president  of  the  Case 
Crane  and  Engineering  Co.,  Columbus, 
Ohio,  has  been  named  president  of  the 
Kilbourne-Jacobs  Co.,  Columbus,  Ohio. 
Howard  Hileman  has  been  elected  vice- 
president  of  the  new  company  and 
Clyde  Roth  secretary. 

John  M.  Henry,  for  several  years 
publicity  manager  for  the  Pratt  & 
Whitney  Co.,  Hartford,  Conn.,  has  ac- 

cepted a  position  in  a  similar  capacity 
with  the  Penton  Publishing  Co.,  Cleve- 

land, Ohio.  Mr.  Henry  has  been 
identified  with  the  machinery  business 
for  several  years,  having  been  em- 

ployed by  the  H.  H.  Manufacturing  Co., 
New  Britain,  Conn.,  and  the  Hart  & 
Hutchinson  Co.,  New  Britain,  Conn., 
besides  having  been  with  the  Pratt  & 
Whitney  Co. 

J.  W.  Anderson,  who  has  been  con- 
nected with  the  Manning  Abrasive  Co., 

Chicago,  for  nearly  five  years,  will  take 
charge  of  the  Cincinnati  branch  of  the 
same  firm. 

Alfred  J.  Doughty,  formerly  factory 
manager  of  the  Burroughs  Adding  Ma- 

chine, Co.,  Detroit,  was  recently  elected 
to  the  Board  of  Directors  and  made 
vice-president  of  the  company.  He  will 
be  in  charge  of  all  factory  and  me- 

chanical operations  of  the  company. 
Professor  E.  P.  Warner  of  the 

Massachusetts  Institute  of  Technology 
has  been  elected  chairman  of  the  Aero- 

nautic Division  of  the  A.S.M.E.  to  suc- 
ceed Major  Thurman  H.  Bano,  resigned. 

ment  mixers  for  construction  purpoBiw. 
Italy.  ABpncy.  Correspondence,  French  or Italian.     Reference  No.  5142. 

Macliinery  for  foundries,  for  bronze  and 
liiB-iron  work ;  foi-  wood  working  for  ma- 

chine Hhops,  for  making  bolts,  nuts  and  wlrr 
products,  for  making  iron  bcd.s,  presses  of 
all  types,  oxygen  apparatu.f.  etc.  Bulgaria. 
Purctiase  and  agincy.  Quotations  c.i.f. 
Bourgas.  t'orrcspondence  Oerman.  Refer- ence No.  SI 4 7. 

Machinery  for  repairing  and  reinforcing 
automobile  tires.  Spain.  Purchase.  Quo- 

tation.'! f.o.b.  New  York,  Correspondence 
Spanish.     Reference  No.  5085. 
Threaded  iron  tubes,  fine  plates,  three 

tenths  millimeter  to  one  millimeter  thick, 
dimension,  one  by  two  metfrs ;  pigs  of 
zinc  and  first  fusion  pipe  litting.i.  Italy, 
Purchase  or  agency.  Quotations,  ci.f. 
Genoa.     Reference  No.  5091. 

Machinery  for  cutting,  printing,  sterili/.- 
Ing,  waxing,  and  packing  in  pajwr  cylinders 
500  milk  bottle  disks  and  white  wood  pulp 
board  suitable  for  mlik  bottle  stoppers. 
New  Zealand.  Purchase.  Quotations  ci.f. 
New  Zealand. port  with:f.o.b.  vahie  for> cus- 

toms purposes.  Terms :  Cash  against 
dot:uments  at  port  of  delivery.  Reference 
No.  5102. 

Hardware,  machinery,  automobile  acces- 
sories, etc.  Australia.  Agency.  Reference 

No.  5108. 
Spraying  machines,  both  hand  and  power. 

South  Africa.  Purchase.  Quotations,  Cape 
Province  port.  Terms :  cash  against  docu- 

ments.    Reference  No.  5114. 

Export  Oppoi'tunities 
The  Bureau  of  Foreign  and  DomeHtiv 

<;onimeroe.  Department  of  Commerce. 
WaHhington,  D.  C,  haH  inqiiirleH  for  the 
agencieH  of  machinery  and  machine  toolx. 
Any  information  dewired  regarding  theHe 
opportunitieH  can  be  secured  from  the  above 
address  by  referring  to  the  number  follow- 

ing each  item. 

Machinery  and  equipment  for  cotton  gin- 
ning, and  cotton  seed  oil  production.  South 

Africa.  Agency.  Quotations  f.o.b.  New 
York.     Reference  No.  5143. 

Machinery  for  the  manufacture  of  gly- 
cerin from  the  refuse  of  sugar  moiasses  pro- 

duced from  140  tons  of  can  daily.  Mexico. 
Purchase.  Quotations  c.i.f.  Manzanillo,  or 
f.o.b.  New  Y'ork.  San  Francisco.  Payment: cash.     Reference  No.   5146. 

Builders'  and  contractors'  machinery  and 
implements,  conci-ete  mixers,  and  excava- 

tors. Poland.  Purchase  and  agency.  Quo- 
tations, ci.f.  Danzig.  Correspondence  Ger- 

man or  Polish.     Referenc<t  No.   5152. 

Vulcanizing  machinery  of  medium  price. 
Himgarv  Purchase  and  agency.  Quota- 

tions c.i.f.  Hamburg.  Terms,  cash  against 
document.     Reference  No.  5153. 

Complete  cotton  ginning  plant  and  oil 
crushing  equipment  including  tliree  80  saw 
gins,  and  decorticating  and  pressing  equip- 

ment. South  Africa.  Plant  to  handle  ap- 
proximately twi<«  as  much  material  for  oil 

pressing  as  for  ginning.  Purchase.  Quota- 
tions f.o.b.  New  York.     Reference  No.  5133. 

Looms  for  carpet  weaving.  Scotland. 
Purchase.  Quotations  should  be  on  weft 

looms,  f.o.b.  New  Y'ork,  Philadelpliia  or lialtiniore.  Terms  ;  cash  against  documents. 
Reference  No.  5134. 

Cotton  mill  machinery,  including  carding 
maclilnes.  clotli-folding  machines  and  cloth- 
calendering  machines,  to  lie  operateil  by 
hand  and  power.  India  Catalogues  and 
prii'es  desired.     Reference  No.  5137. 

Air  compressors,  pneumatic  tools,  includ- 
ing different  types  for  sand  blast ;  and  ce- 

National  Automobile  Chamber  of  Com- 
merce, National  Autornoljiie  Show.  January 

27  to  February  3.  1923,  Coliseum  and  First 
Regiment  Armory,  Chicago,  111. 

American  Institute  of  Electrical  Engi- 
neers, Mid-Winter  Meeting,  February  14  to 

16.  Kngineer.ng  Societies'  Uldg.,  New  York. F.  Li.  Hutchinson,  Secretary. 

Americaji  Society  for  Steel  Treating,  Win- 
ter Sectional  Meeting.  City  Club,  Chicago, 

III.,  February  8  and  9,  1923.  National 
Secretary,  W.  H.  Elsenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio. 

Universe  Patent  KxpoHltion,  First  An- 
nual (Convention  and  exhibit  of  patents  and 

inventions,  Grand  Central  Palace,  New 
York  City,  February  17  to  22,  1923.  A.  B. 
Cole.  110  West  40th  St.,  New  York  City, 
is   chairman. 

American  Institute  of  Mining  and  Motal- 
lorgical  Kngineers.  Annual  Meeting,  Feb- 

ruary 19  to  21.  Kngineering  Societies' BIdg.,  New  York.   F.  S.  Shartless,  Secretary. 

Philadelphia    A.S.M.K.    and    FhiladelpbU 
A.I.E.E..  Joint  meeting  February  27  at  the 
Philadelphia  Engineers  Club.  Afternoon, 
dinner  and  evening  sessions.  Louis  H.  Ken- 
ney.  Meetings  committee,  U.  S.  Navy  Yard, 
Philadelphia,  Pa. 

Society  of  InduKtrlal  Engineers,  Spring 
convention  at  H')tel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary.  George  (^ 
Dent,  327  South  La   Salle  St.,   Chicago,   III. 

.'\merlean  Ciear  >lanufaeturerN'  Assoeia- 
tion.  Seventh  annual  meeting  April  19,  20 
and  21,  Hotel  Cleveland,  Cleveland.  Ohio. 

National  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La..  April  25  to  27,  li<23.  O.  K. 
Davis.  Secretary,  1  Hanover  Square,  New York    City. 

Ameriran  Foundrymen's  AKsociation.  An- 
nual convention,  and  exhibition  at  Public 

Hall.  Cleveland,  Ohio.  April  30  to  May  3. 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St.. 
Chicago,   is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  5,  1923.  Colin  O. 
Fink.  327  South  La  Salle  St..  Chicago,  III., is  secretary. 

National  Supply  and  Machinery  l>ealer»' AsHOciatlon;  Southern  Supply  and  Ma4rhin- 
er.v  Dealers'  Association;  and  the  American 
Suppl.v  and  Maehlnery  Manufacturers'  As- sociation, triple  convention.  In  Cincinnati, 
Ohio.  May  17,  18.  19,  1923.  F.  D.  Mitchell. 
1819  Broadway.  New  York  City,  is  secretary. 

American    Society   for   Texting   MaterialH. 
Annual  meetinsr  at  Atlantic  City,  June, 
1923.  C.  1,.  Warwick.  1315  Spruce  St.. 
Philadelphia,   is  secretary. 
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Tapping:  Machine,  Iforizont-al  Spindie,  Aatomatic.  No.  10. 
Burke  llachine  Tool  Co.,  Conneaut,  Ohio. 

"American  Macliinist."   Xovtmber  30,   1922 

The  machine  has  a  capacity  frum  J  to 
S  in.  in  steel,  and  can  be  run  at  very 
high  speed.  The  use  of  relieved  taps  is 
recommended.  Tlie  machine  is  driven 
by  a  constant-speed  belt,  and  may  be 
run  directly  from  the  lineshaft.  oi-  a 
countershaft  giving  three  speeds  can 
be  provided.  Power  feed  is  used  when 
driving  the  tap  while  cutting.  When 
the  machine  automatically  reverse.s,  it 
backs  the  tap  out  at  twice  the  for- 

ward speed.  A  Skinner  positive-drive 
tap  chuck  is  regularly  furnished,  as 
well  as  a  pump  and  tank  for  supplying 
lubricant  to  the  taps.  The  table  is 
fully  universal  and  fitted  with  a  T- 
elot  for  attaching  Jigs.  A  faceplate 
also  is  furnished  to  fit  on  the  drawbar 
in  place  of  the  table. 

Boring  Machine,  Multiple  8plndle,  Cylinder 

Manufacturers'  Consulting  Engineers,  McCarthy  Bldg.. Syracuse,  N.  Y. 

"American  Machinist,"   November  30,  1922 
The  machine  is  for  Ijoring  gas-engine 

cylinders  and  finishing  the  head  at  one 
end  of  the  bore.  The  five  spindles  in  the 
machine  do  not  move  axially,  but  have 
only  rotary  motion.  The  work  is 
mounted  in  a  rotating  fixture  having  six 
positions,  five  working  positions  and 
one  for  loading.  Three  separate  cuts  are 
taken  for  boring,  and  two  for  finishing 
the  head  of  the  cylinder,  all  simultane- 

ously. The  work  holder  and  work  are 
fed  upward  to  the  cutting  tools  by  a 
«am  giving  a  quick  return,  a  quick  ap- 

proach, a  uniform  boring  speed,  a  reduc- 
tion in  feed  for  machining  the  head  of 

the  cylinder  and  a  dwell  for  the  final 
finishing  of  the  head.  The  machine  is 
ecmi-automatic.  It  is  belt  driven,  with 
the  driving  pulley  on  top  of  the  spindle 
head.  Height,  8  ft.  2  in.  Base,  5  ft 
square. 

m 
pw! 

Conpling:,  Air-Hose,  Automatic 
Robinson  Machine  Co.,  39  Eighth  St.,  Muskegon,  Mich. 

"American  Machinist,"  November  30,  1922 

^JggJJJgJJjJJ 

The  purpose  of  the  coupling  is 
to  prevent  lo.ss  of  air  in  the  sup- 

ply line  when  adding  or  removing 
lengths  of  hose.  The  half  of  the 
coupling  that  is  connected  to  the 
supply  line  is  provided  with  an 
automatically  operated  check 
valve,  which  operates  as  soon  as 
the  coupling  is  parted  so  as  to 
retain  the  air  pressure.  Tools 
may  be  changed  by  simply  un- 

coupling and  coupling  at  the  work. 
When  making  a  connection,  the  hook  on  the  hose  half  of  the  coup- 

ling is  placed  under  the  pin  on  the  line  half.  The  coupling  is  then 
pushed  together  and  clamped  by  means  of  an  eccentric  ring  that 
can  be  turned  either  way  from  the  center.  When  desired  for  pipe 
lines,  the  line  half  of  the  coupling  can  be  equipped  with  a  threaded 
nipple.  The  coupling  is  made  interchangeable  in  J  and  5  in.  pipe 
and  hose  sizes. 

Gage,  Wheel-Tread,  A.  K.  .\. 
Pratt  &  \^Tiitney  Co.,  Ill  Broadway,  New  York,  N.  Y. 

"American  Machinist."  November  30,   1922 

The  gage  is  for  measuring  steel 
railway  wheels  when  about  to  re- 

store the  proper  contour  to  the 
trea,d.  The  face  is  held  in  con- 

tact' with  the  wheel,  the  central pointer  is  put  in  contact  with  the 
tread,  and  the  hook  on  the  bar  at 
the  right  is  placed  in  the  groove 
provided  in  the  wheel  to  indicate 
the  limit  of  wear.  The  four  slid- 

ing pointers  are  brought  in  con- 
tact with  the  wheel  and  Hange. 

The  gage  can  then  be  removed 
for    reading.      The    sliding    front 
plate  is  moved  downward  until  its  lower  edge  coincides  with  the 
lowest  point  of  the  four  sliding  pointers.  The  scale  on  the  right 
indicates  the  amount  of  metal  that  must  be  removed  in  order  to 
restore  the  standard  contour.  The  scale  on  the  small  bar  project- 
mg  at  the  right  .shows  the  amount  of  .service  metal  that  will  r.  - 
main  after  the  contour  has  been  restored. 

t'ompreNkurx,  Air,   Ball-UruriiiK,    l>uple.v    and  T\vo-8taKe 
Uaker-Jlansen   Manufacturing   Co.,   Alameda.  Cal. 

"American  Machinist,"  November  30,  1922 

lloth  tile  duplex  and  two-stage 
machines  can  Ik-  furnished  with 
capacities  of  from  '>  to  50  cu.  ft.  of 
air  per  minute.  Both  pi.stons  are 
cast  integral  with  a  bar  that 
pas.-«es  from  one  cylinder  to  the 
other.  A  .small  connecting  link  is 
pivoted  at  one  end  on  one  piston, 
and  runs  on  the  ball-bearing  crank 
at  the  other.  The  ring  type  of 
valve  has  an  automatically  oper- 

ated diaphragm.  An  unloader  is 
provided  so  that  the  machine  can 

be  started  without  load.  A  pres-  ' sure  switch  of  the  two-pole 
type  having  a  one-piece  dia- 

phragm is  used.  The  com- 
pressor and  the  motor  are  mounted  on  ra.st-iron  bases,  bolte<l 

to  channel  iron  and  placed  on  top  of  the  tank.  Belt  drive  is  em- 
ployed. The  two-stage  compressor  can  be  furnished  for  operation 

by  either  1  -  or  5-hp.  motors  and  with    tanks  of  different  sizes. 

Gagre,  J*ln,  .ViljuHtable-Limit 
Pratt  &  Whitney  Co.,   Ill  Broadway,  New  York,  N.  Y. 

"American  Machini.st."  November  30,  1922 

The  pin  gage  is  for  making  in- 
ternal measurements.  By  means 

of  its  adjustable  limits  it  com- 
bines a  Go  and  a  No-Go  gage  in 

one  unit.  Two  spherical-ended 
hardened  steel  pins  are  carried  in 
a  cast-iron  frame.  The  frame  is 
built  similarly  to  a  bridge  tru.ss 
to  combine  lightness  and  strength. 
One  pin  can  be  adjusted  to  give 
any  size  within  the  range,  by 
means  of  oppo.sed  setscrews  which 
lock  the  pin  firmly  in  position 
when  tightened.  The  opposite  pin  works  between  two  stops,  one 
of  which  is  adjustable  to  give  limits  from  0.001  to  0.026  in.  The 
adjustment  may  be  sealed.  Four  removable  brass  disks  provid. 
space  for  marking  sizes  and  other  necessary  information. 

MillinK   Marliine,  Dnplex,  Valve 
Acme  Slachine  Tool  Co.,  Cincinnati,  Ohio 

"American  Machinist,"  Novemlier  30.   1922 
The  machfne  is  equipped  with 

two  opposed  spindles  and  is  espe- 
cially adapted  for  milling  steel  or 

brass  straight  and  tapered  squares 
or  flats,  such  as  are  necessary  to 
give  the  grip  for  the  wrench  on 
the  bodies  of  valves.  Jhe  two 
spindles  are  independently  driven 
from  a  plain  countershaft  and 
two  speeds  can  be  provided.  The 
heads  are  arranged  to  swivel. 
The  work-holding  fixture  is  opened 
and  closed  by  the  four-pronged 
handle.  After  the  work  has  been 
clamped,  the  entire  chuck  is  free 
to  revolve  and  is  arranged  for  in- 

dexing and  clamping  to  four  posi- 
tion.s.     The  motion  of  a  long  lever 
gives  the  work-holding  slide  its  vertical  movement  and  causes  the work  to  pass  between  the  milling  cutters,  thus  milling  two  «ide« simultaneously. 

nrillinr  Macliine,  Gang,  Special 
Consolidated  Machine  Tool  Corporation  of  .\merica 

17  E.  42nd  St.,   New  York,  N.  Y. 

•  "olburn  Machine  Tool  Plant,  Cleveland,  Ohio. 
"American  Machinist."  Xovemlier  30,   1922 

Tile  drilling  machine  has  longi- 
tudinal movement  of  27  in.  for 

one  of  the  heads.  The  two  other 
heads  are  attached  to  the  machine 
on  the  left  side  of  the  column 
with  a  fixed  center  distance  be- 

tween them.  The  machine  may 
also  be  arranged  with  two  or  four 
heads.  Each  head  can  be  oper- 

ated independently.  The  drive  is 
by  belt  to  a  constant-speed  pulley 
on  each  head.  For  motor  drive, 
a  ball-bearing  countershaft  near 
the  floor  is  geared  directly  to  the 
motor.  Two  mechanical  si)eed 
changes  are  provided,  and  remov- 

able change  gears  furnish  50 
spindle  speeds  from  40  to  500  r.p.m. 
There  are  32   ft  .ds  from   0.006  to   O.lOy    in    per  revolution. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Calif.,  Napa — F.  Goetze — machine  shop 
equipment. 

Calif.,  Oakland  —  Straub  Mfg.  Co.,  507 
Chestnut  St.,  J.  R.  Kueneman,  Supt. — used 
metal  planer.  24  x  24  in.  x  6  ft.  or  larger ; 
radial  drill  press  ;  compressors  ;  drop  ham- 

mer :  engine  lathes. 

Colo.,  Haxtum  —  C.  White  —  jeweler's 
power  lathe,  drill  press, -bench  vise  and  hand 
tools. 

D.  C,  Wash. — A.  L,  Flint,  Genl.  Purch. 
Officer  of  the  Panama  Canal,  Wash.,  D.  C. 
— ^receiving  bids  until  Feb.  10,  for  screw- 
cutting  lathe,  pipe  fittings  (black,  gal- 

vanized and  brass),  valves,  electrical  fix- 
ture cable  and   sheathing  copper. 

m.,  ChlcaBO — J.  Paidar,  1214  North  Wells 

St.,  (machine  shop) — 2  spindle  boring  ma- chme. 

Ind.,  Iridanapoliti — Stanworth  Tool  Mfg. 
Co.,' 40  West  North  St.,  A.  Stanworth,  Genl. 
Mgr. — matliinery  for  the  manufacture  of 
boring  machines,  etc. 

Kan..  Jfunrtiun  City — C.  P.  Duvay — ma- 
chinery for  proposed  $25,000  service  and 

repair  station. 

Kan.,  KanHttti  City  —  J.  A.  Combs,  713 
Quindaro  Ave. — machinery,  including  lathes 
for  proposed  $10,000  garage  and  machine 
shop. 

Ky.,  I,oiii8vi)le — F.  Good,  3006  4th  St. — 
complete  garage  equipment,  including 
power  drill  press,  lathe,  emery  stand,  belt- 

ing, hangers,  pulleys,  motor  and  hand  tools. 
Md.,  Baltimore — R.  W.  Judick,  132  Wil- 

kins  St. — pipe  cutting  and  nipple  machine. 
Mich.,  Detroit — Cadillac  Mchy.  Co.,  La- 

fayette and  Beaubien  Sts. — 60  in.  vertical 
boring  mill.  King  preferred;  42  in.  slotter, 
(new  or  used). 

Mo..  KaiisaN  City — Machine  Shop,  1624J 
Wyoming  St. — power  punch,  lathe  and  mill- 

ing machine. 

N.  Y.,  Carthage — Bruett-Dufter  Co.,  Inc., 
(manufacturer  of  ice  cutting  machinery) — 
bench  miller,  vertical  post  drill  and  1  to  2i 
ton  triple  geared  hoist. 

N.  Y.,  Ithaca — J.  B.  Lang  Engine  &  Gar- 
age Co.,  115  East  Green  St. — equipment  for 

proposed  addition  to  service  and  repair 
works.  • 

V.  Y.,  Liockport — Crose  &  Leary — lever 
shears,  heavy  rolls  and  punch  for  ft  in. 
sheet  iron. 

X.  Y.,  OgdenNburK  —  Payne  Hardware 
Co.,  Ford  St.,  C.  Payne.  Secy. — .sheet  metal 
working  machinery  and  equipment,  electri- 

cally  driven. 

N.  Y.,  OKdensburK — Standard  Shade  Rol- 
ler Co..  H.  M.  Wheaton,  Mgr. — automatic 

turning  lathes  for  wood  rollers. 

N.  Y.,  Ripley— R.  Miller — garage  and 
machine   shop   equipment. 

?f.  Y.,  Roche»ter — Max  Motor  Co.,  160 
East  Ave. — equii)ment  for  proposed  service 
.station  on  Court  and   Chestnut  Sts. 

N.  Y.,  Watertown  —  Raybestos,  Brakes, 
Savers  Co.,  260  State  St.,  (repair  station  for 
truck  and  bus  brakes),  C.  A.  Peck.  Otis 

Bldg.,"  Purch.  .\gt. — 1 8  in.  lathe  and  one portable  electric  drill,   110  volt. 

N.  Y.,  Watertown  — -  Watertown  Trans- 
portation Co..  Inc..  Haley  St.,  (bus  line). 

W.  Gould.  Traffic  Mgr. — one  vertical  drill 
press   (new  or  used). 

O.,  ColiimhuK  —  L.  McPhail.  207  East 
Broad  St. — one  drill  press  and  one  medium 
size   lathe. 

O.,  Columbus — -Ninth  Capitol  Gamge,  106 
Cleveland  Ave..  C.  A.  Tippy,  Mgr. — one lathe. 

O.,  C'olunibus — No-Liquid  Door  Check Co.,  209  South  High  St.,  C.  G.  Geyer.  Genl. 
Mgr, — one  turret  lathe,  one  drill  press  and 
several   automatic    machines. 

Pa..  Erie — Watson-Peck  Co.,  State  St. — 
garage  and  repair  shop  equipment. 

Pa..  MoKees  R^cks — Pressed  Steel  Car 
Co.,  J.  B.  Tate.  Purch.  Agt. — four  car  wheel 
boring  mills  and  four  heavy  duty  axle 
J.'Uhecr. 

Pa.,  IMilia. — F.  J.  Roberts  &  Co.  (Eners.), 
Real  Estate  Trust  Bldg. — four  roll  lathes 
for  export. 

Pa.,  Sharon — ^A.  J.  Fulton.  North  Main 
Ave. — machinery,  tools  and  equipm-nl  for 
repair  shop. 

Tex.,  Uallas — Egan  Printing  Co.,  912-14 
Ross  Ave.,  A.  Egan,  Purch.  Agt. — lathe,  5 
ft.  bed,  24  to  36  in.  center,  about  Hi  in. .swing. 

WIk.,  DarlinKtoii — A.  C.  Poole — automo- 
bile repair  machinery  and  equipment  for 

proposed  garage. 

Wis..  I.»  Cro»»e — Cameron  Motor  Car 
Co.,  127  South  6th  St. — repair  machinery 
and  air  compressor  for  proposed  garage. 

Wis.,  AIllwa.akee — East  Side  Body  Repair 
Co.,  c/o  B.  J.  Boehler.  908  Hadley  St. — 
sheet  metal  machinery. 

WIm.,  Milwaukee — Milwaukee  File  &  Rasp 
Co.,  c/o  H.  P.  Seefeld,  45  2nd  St..  (manu- 

facturer of  steel  files,  etc.) — additional 
tools   and   machinery. 

Win.,  Ruciiie — The  city,  C.  Ryba,  Clk. — 
equipment  for  proposed  service  and  machine 
shop. 

Wis.,  Stevens  Point — R.  E.  Newby  Auto 
Co.,  c/o  P.  Spalenka,  Archt.,  426  Normal 
Ave. — repair  shibp  machinery,  also  gasoline 
storage  tank  and  pump  for  proposed  $45,000 
garage. 

Wl«.,  Stur«reun  Ba.v — I.akeshore  Motors 
Co.,  R.  Herbold,  Mgr. — equipment  for  pro- 

posed addition  to  machine  shop. 

WIm..  WisconNln  Rapidu — T.  A.  Taylor, 
c/o  Wood  County  Natl.  Bank — machinery 
and  tools  for  the  manufacture  of  sheet  iron 
products,  also  belting  and  shafting. 

Que.,  Montreal — 'V.  Mayer  1291  Pathe- nais  St. — small  lathe  and  other  equipment 
for  automobile  repair  shop  and  garage. 

Ark.,  McGehee  —  L.  X.  Jackson — news- 
paper and  job  equipment,  including  news- 
paper and  job  presses,  belting,  hangers, 

etc. 

Calif.,  Azuxa — Azusa  Ice  &  Cold  Storage 
Co., — ice  manufacturing  equipment  to  re- 

place that  which  was  destroyed  by  fire. 

Calif.,  Bell — C.  E.  Fowler,  Box  1011 — 
woodworking  machinery  for  making  doors 
and  windows. 

Calif.,  Fresno — Fresno  Agricultural  Wks., 
Tulare  and  L  Sts.,  C.  T.  Spivey,  48  Olive 
Ave.,  Genl.  Mgr. — $10,000  worth  of  euip- 
ment  and  machinery. 

Calif.,  Palo  Alto — C.  H.  Steere  Mfg.  Co., 
(woodworking  plant) — two  power  belt 
.Sanders  and  one   automatic   cutoff  saw. 

n.  C,  Wash. — G.  T.  Santmyer.  1340  I  St.. 
N.  W. — $100,000  worth  of  machinery  and 
tquipment  for  the  manufacture  of  concrete 
blocks. 

Fill..  Jacksonville — H.  W.  Dexter,  Box 
665  (machiner.v,  etc.) — two  stage  air  com- 

pressor, locomotive  type,  for  use  on  dredge 
lioat  for  air  tools ;  one  yard  steam  shovel, 
crawler  or  caterpillar  type. 

Fla.,  St.  PetersburK — Marine  Ways  Ma- 
chine Co.,  Inc..  J.  W.  Appley.  Pres. — power 

blacksmith  hammer.  Bradly-Helve  or  simi- 
lar  style    (used). 

Ga.,  Athens — H.  H.  Hinton — brick  plant 
machinery,    electrically   operated. 

Ga.,  Augusta  —  A.  H.  Merry,  foot  of 
Owinnet  St. — machinery  and  equipment  for 
the   manufacture    of   brick. 

111.,  Chicago — Print  Shop.  9  West  Kinzie 
St. — 12  X  IS  in.  iiower  Gordon  printing 
press  and  other  job  printing  equipment. 

III.,  Chicago — M.  M.  Rothschild.  712  Fed- 
eral St.^-one  Harris  two  color  automatic 

printing   press. 
III.,  Mhionk — News  Dispatch — large  32 

in.  power  paper  cutter  and  casting  box. 
III.,  Bockford — C.  J.  Clothier.  Peach  St. 

— machinery  to   crush   limestone. 

Ind.,  Hammond— P.  S.  Bets — shear  .  for 
plate  up  to  10  ft.  wide. 

Kan.,  Barnard^G.  P.  Wilson — ^!Omplete 
job  printing  equipment,  including  Junior 
linotvpe.  pulleys,  hangers  and   belling.      , 

Kan.,   Kansas    City — W.   C.    'Welnert,    921 Minnesota    Ave. — tinsmith    equipment,      in- 
eluding  tinner's  bench  tools. 

Kan..  Wichita — K.-.nan  Printing  Co.,  lo;i 
South  Washington  St.,  E.  C.  Keenan,  Purch. 
Agt. — power  automatic  printing  press  for 
job  work,  also  power  punch. 

Kan.,  Wichita — Model  Press,  120  North 
Emporia  St. — automatic  job  power  printing 
press,   metal  cuttir  and  other  equipment. 

Kan.,  Wichita  —  Wichita  Reacon,  South 
Main  St..  H.  J.  -Mien.  Purch.  Agt. — larg. 
newspaper  press. 

I,a.,  New  Orleans — Bd.  Comrs.  of  the 
Port  of  New  Orleans.  Suite  200  New  Court 
Hou.se — receiving  bids  until  Feb.  8  for  four 
liortable  coffee  conveyors  for  Poydras  St 
.Shed. 

Stass.,  Adams — School  Com. — machinery 
and  woodworking  tools  for  vocational  de- 

partment of   new    $350,000   high  school. 
Mass.,  Cambridge — West  End  Sash  Co.. 

53  Bridge  St. — woodworking  machinery,  to 
replace  that  which  was  destroyed  by  fln 
(new  or  used). 

Mass.,  I/awrence — Pacific  Mills,  Inc.. 
(manufacturer  of  cotton) — machinery  and 
equipment  for  $2,000,000  bleaching  and  fin- 

ishing plant  at  Spartansburg,  S.  C. 

Mich.,  Grand  Rapids  —  Adzit  Printers' 
Supply  Co.,  41  Ellsworth  Ave.,  S.  W. — 
Miehle  printing  presses. 

Minn.,  Minneapolis — Electric  Mchy.  Mfg. 
Co.,  1331  Tyler  St.,  N.  E.,  S.  McClure. 
Pres. — planer  for  pattern  room ;  cutoff  and 
))ower  saw  for  crating  department. 

Slinn.,  Minneapolis — J.  Page,  500  South 
ith  St.  (newspaper) — linotype  and  inter- type. 

Mo.,  Clayton — Leader  Printing  &  Pub- 
lishing Co.,  115  South  Merameo  St.,  C.  C. 

Grossman,  446  For.sythe  Blvd.,  Purch.  Agt. 
— linotype,  presses,  etc.,  for  weekly  news- 

paper plant. 
Mo.,  Joplin — Littleson  Shop,  1305  Joplin 

St.,  A.  Littleson.  Purch.  Agt — woodwork- 
ing machinery  for  pattern  shop,  including 

belting,  pulleys,  saw,  hangers,  cutting  off 
machine,  motor,  planer  and  sander. 

Mo.,  Joplin — W.  J.  Scafe,  Bartlett  Bldg.. 
(oil  producer) — drilling  machine. 

Mo.,  Kansas  City — Amer,  Ice  Co.,  Agnes 
Ave.  and  Guinotte  St. — ice  manufacturing 
equipment  and  handling  machinery  for 
proposed  plant  at  4730  Tracy  Ave. 

Mo.,  Kansas  Clt> — Evans-Thwing  Refin- 
ing Co.,  624  Finance  Bldg. — machinery  and 

equipment  for  proposed  refinery  at  El  Do- rado, Kan. 

Mo.,  Kansas  City — Rollins  &  Co.,  Bngrs.. 
521  Railway  Exc.  Bldg. — ice  making  ma- 

chinery and  equipment. 

Mo.,  Kansas  City — Wear-O  Well  Shoe 
Co.,  2108  Central  St. — roller  conveyor  for 
shoe  and   leather  working. 

Mo..  Kansas  <'ity — Weatherproof  Pro<l- 
ucts.  Llrd  and  Main  Sts. — square  and  tin- ner's brake. 

Mo.,  .St.  Louis  —  Moloney  Electric  Co.. 
1149  South  7th  St. — complete  equipment 
for  the  manufacture  of  transformers  for 
new  plant  at  Toronto,  Ont. 

Nob.,  Beatrice — Bd.  Educ— co.npletf 
woodworking  and  iron  working  machinery 
for  vocational  department  of  $100, OOH school. 

Neb.,  Callaway  —  J.  C.  Naylor,  (news- 
paper)— 14  X  22  in.  Gordon  press  and  power 

paper  cutter. 
Neb..  Omaha — Rd.  ICduc. — belt  driven 

n'lr  compressor,  capacity  6  cu.ft.  per  miniit< 
under  300  lb.  pres.sure. 

N.  J..  Belleville — Pnidintial  Silk  Hosiery 
Co,  Main  St..  M.  Haen.sel.  Purch.  Agt. — 
machinery  for  addition  to  knitting  mill. 

N.  i.,  Newark — C,.  AV.  H.  ath  &  Co..  2ns 
1st  St.  (manufacturer  of  foimtain  pens) — 
several  screw  machines.  Brown  &  Sharpe 
preferred. 

N.  J.,  Nixon — Nixon  Nitration  Co.  (man- 
ufacturer of  nitrate  and  celluloid  products) 

— ^machinery  and  equipment  for  vaporiz.a- 
lion  department,  to  i-eplac-  that  which  was 
destroyed  by   fire. 

N.  Y..  Buffalo — E.  Ahr  &  Son,  1016  La- 
fayette Ave. — two  20,000  gal.  tanks,  pum)is 

and  other  equipment  for  gnsoline  and  oil storage. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Pig-iron  prices  firmer,  owing  to  scarcity  of 
iron  and  steel  scrap.  Basic  up  $3  and  bessemer,  $2  per  ton 
at  Pittsburgh.  Demand  for  steel  plates  and  structural 

shapes  continues  active;  mills  well  booked  for  present 
quarter,  with  prices  firmly  placed  at  minimum  of  $2.10  per 
100  lb.,  f.o.b.  mill.  Quotations  nearing  minimum  of  $2.10  on 

bars,  with  tendency  to  go  higher.  Wrought  steel  pipe  dis- 

counts dropped  two  points  on  Pittsburgh  basing  card;  ware- 
house discounts  as  yet  unaffected.  Boiler  tubes  up  $6  per 

ton  at  mill,  during  week.  Steel  shapes  now  $3.29  as  against 

$3.14  per  100  lb.  in  New  York  warehouses.  Bars,  $3.19  as 
compared  with  $3.04,  one  week  ago.  Tin  advanced  lie  per 

lb.  in  New  York;  lead,  zinc  and  antimony  markets  also 
higher.  Both  white  and  red  lead,  dry  and  in  oil,  rose  ic. 

per  lb.  during  week,  following  advance  in  lead  metal.  Large 
orders  booked  for  spring  delivery. 

Declines — None  reported  in  New  York,  Cleveland  or  Chi- 

cago, during  week. 

IRON  AND  STEEL 

Galvanized 
Pittsburgh      New  York     Cleveland    Chicago 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern     ?27.  -5 
Northern  Basic       29  27 
Southern  Ohio  No.  2       29.77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.7S)    33 .  44 

BIRMINGHAM 
No.  2  Foundry    24.00 

PHILADELPHIA 
Eastern  Pa.,  No.  2\  (silicon  2.25@2.7S)   29.76@.30.14 
Viiginia  No.  2    33.17 
Basic    28  00 
Grey  Forge    28. 14 

CHICAGO 
No.  2  Foundry  local    29  00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.7S)    30.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    2800 
Basic    29  2  7 
Bessemer    29. 27 

TRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  27S  lb.: 
Detroit         6.0 
Cleveland     5}fe6 
Cincinnati      4|@6 
New  York         5..'; 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  milt: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York   Cleveland  Chicago 
No.  10         2.50<g),2.7S  4.19  3. 65  4.00 
No.  12         2.60^),2.8S  4.24  3.70  4. OS 
No.  14         2.70@2.9S  4.29  3.7S  4.10 
No.  16         2.90@3.1S  4.39  3.85  4.20 
BUck 

No».  17and21.       3.20@3.jS  4.70  4.05  4.70 
No».  22  and  24.       3.2.S^3.40  4.75  4.10  4.70 
Nog.  2S  and  26.      3.30@3.45  4.80  4.15  4.75 
No.  28        3.35e^i  ?0  4.90  4.2S  4.RS 

Nos.  10  and  11.  3.35@3.S0  4.90  4.15  4.8> 
Nos.  12  and  14.  3.45^3.60  5.00  4.25  4.95 
Nos.  17  and  21.  3.75@3.90  5.30  4.SS 
Nos.  22  and  24.  3.90@4.05  5.45  4.70  5.40 
No.  26    4.05^4.20  5.60  4.95  5.55 
No.  28    4.3Sfei4..50  5.90  5.25  5.90 

WROUGHT  PIPE — The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card : 

Steel  BUTT  WELD  Iron 
Inches  Black        Galv.  Inches  Black 

lto3     66@64  54§@53^     j  to  U       34 
LAP  WELD 

2    59(^57  47i@45 J     2       29 
2ito6   63@61  5U^50J     2J  to  4       32 
7  to  8   60^58  47Ka46|     4J  to  6       32 
9  to  12    59(gi57  46^@4S|     7  to  12       30 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ   64@62  S3J@52|     i  to  U        34 
2  to  3   65@63  54ifei53^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2      57@55  46|@45^     2       30 
2^  to  4    61@59  S0i@45J 
4i  to  6   60@S8  49^@48J 
7  to  8    S6@54  43J@42| 
9  to  12     50@48  37^@36| 

21  to  4    33 
4Jto6    32 
7  to  8    25 
9  to  12    20 

Gaiv. 
19     . 

IS 
19 
19 

17 

20 

17 

21 

20 

13 

8 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    GaW. 

1  to  3  in.  steel  butt  welded.  57%   44%    SSWc    43|%   62J%   485% 
2J  to 6  in.  steel  lap  welded.  54%   41%    53J%   40i%    59^%   45 J% 

Malleable  fittings:    Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-1  b.  lots: 

New  York  Cleveland  Chicago 

Open  hearth  spring  steel  (base)  .  4.50             6.00           4.50 
Spring  steel  (light)  (base)    6.00              6.00            6.00 
Coppered  Bessemer  rods(ba»e)..  6.03             8.00          6.10 
Hoop  steel    4.54            4.36           3.90 
Cold  rolled  strip  steel    6.75             8.25           7.2$ 
Floor  plates    S.50             5.30           5. SO 
Cold  finished  shafting  or  screw..  4.05             3.75           3.70 
Cold  finished   flats,  squares    4.55             4.25           4.20 
Structural  shapes  (base)    3.29             3.16          3.02J 
Soft  ,ieel  bars  (base)    3.19            3.06          2.92i 
Soft  steel  bar  shapes  (base)    3.19             3.C6          2.92i 
Soft  steel  bands  (base)    3.99            3.61           3.55 
Tank  plates  (base)    3.29             3  01           3.02| 
Bar  iron   (2.75  at  mill)    3.04             2.91            2.92| 
Drill  rod  (from  list)    SS@60%     40@55%      50% 
Electric  welding  wire:  , 

^f    8.50   12@13 
J    7.00   Il(ai2 
Wtoi    6.75   10@n 

METALS 

Current  Prices  in  Cents  Per  Po 

Copper,  electrolytic  (up  to  carlots).  New  York, 
Tin,  5-ton  lots,  New  York   
Lead  (up  to  carlots),  St.  Louis    8.05; 
Zinc  (up  to  carlots),  St.  Louis    6.90; 

Aluminum,  98  to  99%  ingots,  1-15  ̂ *"  ̂ "'^ ton  lots     25  .  20 
Antimony  (Chinese),  ton  spot       8.(X) 
Copper  sheets,  base    23 .  50 
Copper  wire  (carlots)      16. 62^ 
Copper  bars  (carlots)     20.50 
Coppertubing  (carlots)     25.25 
Brass  sheets  (carlots).,.      19.00 
Brass  tubing  (carlots)      23. '•0 

und 
     lS.37i 

     41. CO New  York.  8.87i 
New  York.  7.35 

Cleveland  Chicago 

25.00  23.00 

8. SO  7.2$ 
22.00  23.00 
18.75  16. 2S 
22.75  19.50 
25.75  23.00 
21.75  18. 7S 
24.75  20.50 
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S/iop  Materials  and  Supplies         I 

20.00 IS.  75 
20.75 10.25 
26.25 

20.00 49.00 
36.00 

17.50 

M  ETALS— Continued 
New  York  Cleveland  Chicago 

Brass  rods  (carlots)      17.00 
Brass  wire  (carlots)      19.-50 
Zinc  sheets  (casks)      10.25 
Solder  (J  and  |),  (caselots)     29.00 
Babbitt  metJ   (83%  tin)     42.00 
Babbitt  metal   (35%  tin)      25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  36.00 
Nickel  (electrolytic).  Bayonne,  N.  J.  .   39.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cent*  per  lb. 
MaHeable  nickel  ingots       45 
Malleable  nickel  sheet  bars       47 

Hot  rolled  rods,  Grades  "A"  and  "C"  (base)       50 
Cold  drawn  rods,  Grades  "A"  and  "C"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 
Manganese  nickel  hot  rolled  (base)  rods  "D" — low  manganese  54 
Manganese  nickel  hot  rolled  (base)  rods  "D" — high  manganese  57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Bayonne,  N.  J.: 
Shot      32 .  00     Hot  rolled  machined  rods  (base) ...     48 .  00 
Blocks     32.00     Hot  rolled  rods  (base)       40,00 
Ingots     38.00    Cold  drawn  rods  (base)       50,00 
Sheet  bars,.,   40.00     Hot  rolled  sheets  fbase)       45,00 

SHOP  SUPPLIES 
Carrent  Diacounta  from  Standard  Lint 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         12.75         12.25 
Copper,  heavy,  and  wire      12.25  12. 2S         11.75 
Copper,light,  and  bottoms     10.50         10.75         11.00 
Lead.heavy       5. 75  6.00  6.00 
Lead.tea       5.25  4.75  4.75 
Brass,  heavy,  yellow       7.00  ....  .... 
Brass,  heavy,  red       9.50         10.25  9.50 
Brass,light   ._       6.00  6.00  6.50 
No.  1  yellow  brass  turnings       7.00  7.50  7.50 
Zinc       4  50  4.50  4.25 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

-AAA" 
IC, 
IX, 

"A"  Grade: 
IC, 
IX, 

Grade: 
20x28, 
20x28, 

New 

York 

112  sheets       20.00 
112  sheets       23.00 

Cleve- 
land     Chicago 

20x28,    112  sheets       17.00 
20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.00 
IC,  112  sheets       12.30 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

18.25 
21.00 

16.00 
18.75 

11.50 
11.90 

6.00 
6.25 

18.50 
20.90 

17.00 

19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

Cleve- 
New  York  land      Chicago 

Cotton  waste,  white,  per  lb..  ?0.1U  80.13         $0.11i 
Cotton  waste,  colored,  per  lb.  .08|  •'^..         V? 
Wiping  cloths,  13 Jxl3},perib.  .16  32.00 per  M       ,0 
Wiping  cloths,13Jx20|,per  lb.  .20  48.00  per  M       .13 
Sal  soda,  100  lb.  lots    2.60  2.40  2.65 

Roll  sulphur,  per  1001b    3.40  3.25  3.50 

LJnseedoil,  per  gal.,5bbl.lots.  .93  ^1.01     ̂ ,-98 
White  lead,  dry  or  in  oil     1001b.  kegs.       New  York,  14.25 

Red  lead,  dry     100 lb.  kegs.       New  York,  14.25 

Red  lead,  in  oil     lOOIb.  kegs.       New  York,  15.75 

Fireclay,  per  100  lb.  bag    '^o  .irz-^oVX 
Coke,  prompt  furnace,  Connellsville.. .  .per  net  ton    gS.25@«.  50 

Coke,  prompt  foundry,  Connellsville. .  .per  net  ton  V.UU 

50-M>-S% 

50% 

?3.S0net 

50% 
50% 

3.50  net  >4.00  ofl 

3.90  net          

70% 

40-10% 

70% 

60-5% 

70-10% 

45% 55% 

80% 

^  New       Clere- 
York         land   Chicago 

Machine  Bohs: 

All  sizes  up  to  1x30  in       40% 

H  and  lix3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts       25% 
With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)      30% 
Button  head  bolts,  with  hex  nuts       15% 
Hex.  head  and  hex.  nut  bolts        20%            65-5% 
Lag  screws,  coach   screws  ....     40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in . .      . .     30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  |  and  larger       60% 
Case-hardened  nuts            50% 
Washers,  castiron,  Jin.,  per  1(X)  lb.  (nct)?6.00 

Washers,  cast  iron,  |  in., per  1(X)  lb.  (net) 

Washers,  round  plate,  per  1001b.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 

Nuts,  cold'punched,  sq.,  per  100  Ib.Offlist 
Nuts,coldpunched,hex.,per  l(X)lb.Offlist 
Rivets: 

Rivets,  i^in.  dia.  and  smaller   
Rivets,  tinned  ,   

Button  heads  ̂ -in.,  J-in.,  1x2  in.  to  5 
in.,  per  1001b   (net) 

Cone  heads,  ditto   (net) 

1}   to   l|-in.   long,    all   diameters, 
£.Vr/f.^perlOOIb         0.25 

I  in.  diameter   EXTRA 
i  in.  diameter    EXTRA 

1  in.  long,  and  shorter    EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   
Copper  burs   

16.00 

$3.50 
W..50 

4. SO 
4.00 

3.50 
3.00 

5.00 

3.50  net 1.00 3.00 4.00 

1.00 
3.00 

4.00 

1.00 

3.00 
4.00 

1.00 

3.00 
4.00 

45% 

60% 
60% 

50% 
60% 

4Jcnet 

35.00  33.90 
53.75 

5.10 

4.00 3.-85 

0.25 
..       0.15 

0.15 ..       0.15 0.50 
.      0.50 0.50 0.50 

0.25 ,       0.25 0.50 .       0.50 
0.35       $3.70  base 

55-5%        50%  50% 
35%  50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       $0.50 

Machine    lubricant,    medium-bodied 
(50  gal.  bbl.),  per  gal           0.33 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  $2.88: 
Medium  grade   30-10% 
Heavy  grade   20-5-2J% 

Rubber  and  duck: 
First  grade          60% 
Second  grade           65% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 
No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper         85.84 
Emery  paper     i..         8.80 
Emery  cloth   _.         27. 84 
Flint  cloth,  regular  weight,  width  3  J 

in..  No.  1  grade,  per  50  yd.  roll.         4,50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper           1.32 
Cloth    3.02 

10.50      S0.67i 

0.35        0.40 

401%      50% 
30-5%  40-5% 

50-10%  40- 10% 
60-5%  60-5% 

35.84 

11.00 

31.12 

4.28 

1.24 

2.67 

$6.48 

8.80 

29.48 

4.95 

1.40 

3,20 
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N.  Y,  UuiTalti — Duiilop  Tilt-  &  Rubber 
Co.,  River  Kd. — tire  making  machinery. 

N.   Y.,    BufTiila  liindim    Cluniical   Co.. 
C/o  H.  C.  Minard,  I'lrit-  ('ounty  Bunk  Uldg. 
— macliinery  and  <'(|uiprn*'nt  for  tlie  manu- facture of  chemicals. 

?».  Y.,  BniTalo — Hutcliins  Marine  Laun- 
dry.  21-25   Moore   St. — laundry   machinery. 

N.  \.,  Buffalo — Kasers  Art  I^catlitr  Slioi>. 
\T>  Urown  St. — equipment  fur  llie  manu- 

facture of  leatlier  liand  l>aK.s  and  novelties. 
N.  Y..  Baffalo — W.  Shfohan.  5S6  Michi- 

gan Ave.,  (broom  factory) — small  single 
sticker,  4  or  6  in. 

N.  Y..  BuffaJo  —  Watkins  Connnercial 
Body  Corp„  666  Genesee  St. — equipment 
for  the  manufacture  of  commercial  auto- 

mobile  bodies. 

N.  Y.,  Carthafce — Crooks  &  McLean  Co., 
4nc.,  22.';  State  St.,  (marble),  E.  C.  Crooks, 
I'uri'h.  Agt. — one  2J  ton  and  two  5  ton 
triple  geared  chain  hoists. 

N.  Y..  Chanmont — C.  X.  Arnold — shaft- 
ing,  bearings  and   belting  for   flour  mill. 

N.  Y..  Clyde. — Jiwclt  Bros.,  (manufac- 
turer of  silk) — silk  looms  and  machinei'y 

for. the  manufacture  of  crtpe. 
N.  Y.,  Dundee — Ponn  Yan  Cider  Co, — 

machincry-and  equipment  for  canning  fac- tory. 

N.  Y.,  Kagt  Concord — East  Concord  Mill- 
ing Corp. — feed  mill  machinery  and  equip- ment. 

N.  Y.,  Endicott — Endieott  Johnson  Corp. 
— machinery  and  equipment  for  sole  leather 
taimery. 

N.  Y.,  Fredonia — ^Wright  Veneer  Co., 
Eagle  St.— machinery  and  equijiment  for 
veneer  mill,  to  replace  that  which  was 
destroyed   by   fire. 

N.  Y'.,  Geneva — Geneva  Vacuum  Bottle 
Co..  R.  S.  Ellinwood,  Mgr. — machinery  and 
equipment  for  plant  for  the  manufacture 
of  thermos  bottles. 

N.  Y.,  Honeoye  FalN — B.  W.arren — ^ma- 
chinerj'  and  equipment  for  the  manufac- 

ture of  automobile  delivery  truck  bodies. 
N.  Y.,  JohnHtowii — Bd.  Educ. — voca- 

tional   equipment    for    $.^25,000    school. 
N.  Y..  I.iikewood — Bd.  Educ. — vocational 

equipment  for  proposed  high  school. 
N.    Y..    Macedon    Center — M.    Hicks — one 

job   press. 

N.  Y.,  M'ediiia — ^Medina  Cabinet  Co. — woodworking  machinery,  to  replace  that 
which  was  destroyed  by  fire. 

N.  Y.,  Medina— New  York  Canners,  Inc. 
*- -machinery  and  equipment  for  projjosed 
addition    to   cannery. 

X.  Y.,  New  Hartford — Olympian  Knit 
Goods  (^o..  C.  H.  Oakes,  I^urcli.  Agt. — ma- chinery for  knitting  mill. 

X.  Y.,  New  Y'ork — Lane  Franklin.  24G 
East  60th  St. — complete  newspaper  equip- 

ment   (used).  ' 
N.  Y.,  North  Tonawanda — Lennox  Furni- 

ture Co. — woodworking  machinery  and 
equipment  for  proposed  factory. 

X.  Y.,  Olean — H.  C.  Furniss — special  ma- 
chinery and  equipmeht  for  the  manufacture 

of  patent  machine  lift  of  steel. 

N.  Y.,  Osweifo — Xetherlands  Co..  Inc  — - 
cold  storage  and  milk  pasteurization  equip- ment, 

X.  Y.,  Bocliester — Dominion  Feldspar 
Corp..  foot  of  Bozart  St. — grinding  mill 
machinery  and  equipment. 

X.  \'.,  WatertoKii— r>a\vson  &  Pound.  252 Weldon  PI.,  (machine  shoji),  C.  H.  Dawson. 
Puroli.  Agt. — heavy  duty  oxy-aeetylene 
welding  equipment  and  .>ipring  steel. 

X.  Y.,  Watertown  —  Jiffy  Auto  Chain 
Corp..  88  Main  St..  W.  W.  Chamberlain, 
Otis  Bldg.,  Purch.  Agt. — special  machinery 
for  the  manufacture  of  steel  automobile 
chains. 

X.  Y.,  n'ellHTille — St.-vndard  Turbine  Co., 
E.  O.  Brown.  Treas. — machinery  and  equip- 

ment for  tlie  manufacture  of  turbines,  etc. 
N.  C.  BIndenhoro  —  Bladenboro  Cotton 

Jlill  Co..  II.  C.  Bridger,  Pres. — equipment 
for  jnoposed   plant.   

X'.  C,  Hickory — Yeaprer  Mfg.  Co..  Inc. (manufacturer  of  dining  room  furniture), 
M.  Yoager,  Secy,  and  Treas. — woodwurking 
machinery,  including  finish  spraying  ma- 

chines and  dry  kiln  equipment. 

X*.  I>.,  Portland — E.  Fladoland — complete newspaper    equipment. 

O..  Cincinnati — T>.  J.  .Toseph  Co.,  1234 
Harri.son  Ave.,  (.scrap  iron  dealer) — alli- 

gator shear  for  cutting  J  in.  .scrap  metal. 
O.,  ColnmbuR — Armo  Mfg.  Co..  130  East 

(Soodall  St.  (manufacturer  of  automobile 
poli.sh.    etc.),    C.    W.    Bell.    Mgr. — one    fluid 
iri'Ker. 

O.,    ColambUH   Krjindt    &   HolU-rbaugh, 
303  Commerce  Bldg.,  (manufacturers  of 
stucco).  F.  D.  Brandt,  Purch.  Agt. — one 
immp,  1,250  gal.  i)er  minute;  two  mixers, 
for  i)lant   near  Bremen. 

O.,  ColunilMiN — City  Ice  Supply  &  Coal 
Co.,  Frebis  .\ve.  and  22nd  St.,  E.  Prior, 
Genl.  Mgr. — complete  equipment  for  mod- ern  retail    coal   yard. 

O..  ColumbuK — Columbus  Forge  &  Iron 
Co.,  foot  of  First  Ave.,  (manufacturer  of 
forges,  etc.),  D.  W.  Singleton.  Secy. — 
equipment  to  enlarge  plant. 

O.,  ColumbUH — Medick-Barrows  Co..  135 
lOast  Gay  St.,  (photo  supplies),  C.  T.  Ander- 
.son.  Asst.  Secy,  and  Trea.s. — one  54  in. cutter. 

O.,   Hamden — Alco  Fdry.  &  Machine  Co., 
J.  Abele.  Pres. — foundry  and  machine  shop 

I  equiprntiiit. 
O.,  Sprinfciield  —  Everwear  Mfg.  Co. 

("manufacturer  of  playground  apparatus)  — 
jjlating  and  galvanizing  equipment  for  pro- 

posed addition  to  plant. 
O.,  S(riitherN — Bd.  Educ. — receiving  bids 

tor  gvnerjil  vocational  equipment,  includ- 
ing wdodworking  and  machine  shop  equip- ment. 

O.,  Yq.nnK'stown — F.  M.  StoUe.  403  Car- 
roll St'. — cowiplete  bakeshop  equipment,  in- cluding -mixer,   ovens,  etc. 

Okla..,.  Tulsa — A.  H.  Nielson,  1631  l.st  Sf . 
equipment  for  the  manufacture  of  patented 
sucker  rod  socket  for  oil  country. 

Okla.,  Wynne  Wood — Commercial  Club- 
complete   Ice  plant. 

Pa.,  Allentown — Merkel  Bobbin  Co.,  East 
End — machinery  and  equipment  for  pro- 

posed  bobbin  plant. 
Ph.,  Keavrr  Falls — D.  A.  Sharff,  7th  Ave. 

and  20th  St.  (milk) — pasteurizing  and 
bottling  machine. 

Pa.,  CanousbnrK  —  Canonshurg  Steel  & 
Iron  Co.,  J.  M.  Wat.son.  Mgr. — ^crimping 
machines  for  addition   to  plant. 

Pa.,  Condersport — Coudersport  &  Port 
Allegheny  R.R.,  R.  A,  Knox,  I'urch.  Agt. — 
equipment  for  locomotive  shop,  to  replace 
that  which  was   destroyed    by   fire. 

Pa.,  Dallax  —  Lycoming  Knitting  Mill.s, 
S.  AV.  Henry,  Seey. —  IS  modern  knitting machines. 

I'a..  .Krle — Xatl.  Fdi-y.  Co..  15th  and  Sas- 
safras Sts. — equipment  for  proposed  addi- tion to  foundry. 

Pa..  Grove  City — Lawrence  Fdry.  Co..  W. 
Christy,  Mgr. — equipment  to  enlarge  foun- ilry. 

I'a.,  Lancaster — Lancaster  Steil  Products 
Corp..  J.  J.  Stunzi,  Consulting  Engr.-^three 
2  ton.  3  motor,  30  ft.  span,  traveling  cranes. 

Pa..  OH  City — Pcnn-.Viner.  Refining  Co. — 
machinery  and  equipment  for  gasoline 
cracking  process  plant. 

I'a.,  Pliila. — Beswlck  &  Clay  Co.,  Inc., 
25th  and  Callowhlll  Sts..  T.  W.  W.  Clay, 
Puroli.  Agt. — sets,  spindles,  dyeing  machin- 

ery, belting,  etc.,   for  proposeil  textile  mills. 
Pa.,  Pliila. — Pennsylvania  Laundry  Co., 

32nd  St.  and  Powelton  Ave. — extractors, 
washing  machines,  mangle.s,  etc. 

Pa..  Phlla. — Regent  Knitting  AIlH.s,  221 
North  23rd  St. — knitting  :nanhin.>.s,  latch 
needle,   belting,    etc. 

Pa.,  Phila. — TJaubel  Bros.,  Inc.,  Cedar  St. 
and  Huntington  Ave.,  (manufacturer  of 
hosiery).  G.  L.  Taubel.  Purch.  Agt. — latch 
needle    machine,    loopers,   etc. 

Pa..  Pittsbnrirh  —  National  Tube  Co„ 
Frick  Bldg.,  S.  M.  I,>Tich.  Purch.  Agt. — 
plate  shear  for  2   In.  plates. 

Pa.,  Seraiiton — Fairmont  Creamery  Co., 
30  Lackawanna  .Ave. — dairy  machinery 
and  equipment,  including  conveying  ma- 

chinery, for  proposed  plant   on  6th  Ave. 
Pa.,  Seranton — Scranton  Coal  Co.,  Bd,  of 

Trade  Bldg. — coal  mining  machinery  and 
equipment  for  new  vein  at  Keyser  Valley. 

Pa..  Seranton — A.  Ziegler,  916  Norton  St. 
machinery  for  the  manufacture  of  coin 
vending  machine. 

Pa,,  Terre  Hill — C.  55orn — tobacco  pack- 
ing machinery  and  equipment,  including 

press,  scabs  and  truck. 

Pa,.  Titnsvllle — .\mer.  Oil  Wks. — machin- 
ery and  equipment  for  cracking  plant  for 

the  manufacture  of  gasoline. 

Pa.,  Warren — -Alutual  Rt-finlng  Co, — ma- 
chiner.v,  and  (■quii>ment  for  liroposed  gas 
and  oil  cracking  plant. 

Pa..  TTa.vmart — D.  J.  Necle — woodwork- 
ing m.acliinery.  Including  one  Rew  saw  and 

one  Tenotus  saw. 

Pa.,  West  Middlesex — R.  T.  Rankin — machinery  and  equipment  for  refuse  and 
wasting  plant   on   80   acre   site  at  Pulaski. 

Pa.,  Wilkes-Barre — Central  Poor  Di.«t., 
30  South  Franklin  St.,  G.  K.  Brown,  Secy. — 
receiving  bids  until  Feb.  8,  mechanical  re 
frigeration   equipment. 

Pa.,  Wilkes-Barre — Haaard  Mfg.  Co.,  81 
East  Ross  St.  (manufacturer  of  wire  roji. 
and  products) — machinery  and  equiiiment 
for  branch  plant  at  Fort  AVorth,  Tex. 

Pa.,  Wilkes-Barre — Shepherd  Constr.  Co. 
Miners  r.ank  Bldg.,  W.  C.  Shepherd,  Pre.s 
— machinery  and  equipment  for  the  manu- 

facture of  building  supplies. 

8.  !>.,  M'inner — W.  Seithauser — one  8  x  10 
or  10  X  10  in.  rock  crusher   (new  or  used). 

Tenn.,  Chattanooga — Casey  Hedges  Co.-^ one  175  ton  riveter. 

Tenn.,  Manchester — J.  H.  Ashley — com 
plete   10   ton   ice  plant   (used). 

Tex.,  Brownnood  —  City  Comn.,  J.  R 
Looney.  Mayor — equipment  for  woodwork- 

ing and  light  metal  working  shop  in  pro- 
posed  $100,000  Junior  High  .School. 

Tex.,  Dallas — Dallas  Trunk  Factory,  1001 
Main  St, — power  leather  working  machine 

for  making  patches.  •    -    . Tex.,  llonston — Texas  Supply  Co.,  2(<16 
Loralne  St.  (oil  well  supplies) — car  load 
lots  of  pipe  or  casing. 

Tex.,  SIoKinney — The  citv,  H.  C.  Miller, 
Mayor — manual  training  equipment  for 
proposed  $100,000  Junior  High  School. 
Tex.,  Waco — Nelson  Mfg.  Co. — wood- 

working machinery  and  planing  mill  equip- ment. 

Va.,  Ciiilesbnre  —  Chilesburg  Excelsior 
Lumber  Co..  L.  H.  Chewing,  Purch.  Agt. — 
excelsior  machinery  and  parts,  including 
belting,  circular  saw,  cutoff  saw,  machine knives  and   files. 

Va.,  I'rinee  George — ,T.  E.  Cousins.  Jr., 
(well  drilling  and  repairing,  pump  erect- 

ing, etc.) — deep  well  pumps,  upright  en- 
gines of  various  sizes,  tanks  and  towers. 

Va„  Rnther  Glen — Caroline  Excelsior  Co.. 
H.  B.  Taylor.  Purch.  Agt. — excelsior  ma- 

chinery and  parts,  including  1  to  3J  in. 
valves,  belting  and  cutoff  saw. 

Wis.,  Ableman — Bd.  Educ,  R,  Jones,  Clk. 
— manual  training  equipment  for  proposed 
high  school. 

Wis.,  Appleton — Bd.  Educ,  c/o  Clerk — 
shop  and  manual  training  equipment  for 
proposed  $500,000  vocational  high  school. 

Wis.,  Chippewa  Falls — A.  P.  Ender — 
complete  newspaper  and  job  ofBce  equip- 
ment. 

Wis.,  Madison — M.  B,  Allison,  315  Beaver 
Bldg. — laundry  equipment,  including  dryerj 
for    proposed    apartment    building. 

Wis..  Madison — VT.  L.  Dowling.  c/o  P. 
Dean.  Archt..  Dean  Bldg. — laundry  equip- 

ment, including  dryers  for  proposed  apart- ment building. 

Wis.,  Marshfleld  —  I.  Jones.  110  West 
North  Depot  St. — power  creamery  raacbin- 
ery,  belting  and  shafting. 

Wis.,  Marshfleld— S,  Miller  Cold  Storage 
Co.,  Main  St. — refrigeration  machinery  for 
proposed  plant  at  Rhinelander. 

Wis.,    Milwaukee  —  W.    E,    Bauni,  'l073 Cramer  St. — 25  in.  paper  cutting  machine 
Wis.,    Milwaukee — Heinl    &    Sperry,    171 

Bway.,  F,   Heinl.  Purch.  Agt.^andy  mak- 
ing machinery,   power. 

Wis.,  Milwaukee — T\'.  S.  Kowalewski,  40 
Chambers  St.,  (woodwork) — portable  saw- 

ing machine. 
Wis.,  Milwankee^ — G.  Ladwig,  668  Ameri- 

can Ave.,  (carpentry  and  miIlwork)^wIn- 
dow  frame  pocket  and  pulley  maclilne,  mo- tor driven. 

Wis.,  Milwaukee— H.  R,  Mayer.  1279  36th 
St.,  (woodwork  and  carpentry) — portable 
sawing  machine  outfit. 

Wis..  Milwankpe — .1.  Meyer.  861  29th  St. 
TTni\ersal   woodworking    machine. 

Wis.,  MUwankee — Natl.  Distilling  Co..  79 
Buffalo  St..  (manufactur.  r  of  vinegar,  etc.) 
— refrigeration  and  conveying  machinery. 

Wis.,  ̂ niwankre — S.  Schmidt,  200  Hadley 
St.,  (carpentry  and  mlllwork)  —  portable 
sawing  outfit,  gasoline  engine  or  motor 

power. Wis..  Milwaukee — J.  C.  Spanheimer.  S2S 
34th  ."t..  (cari'entry  and  woodwork*  — 
portable  sawing  machine. 

Wis..  Milwaukee — S.  Stern,  541  Mu.skego 
.\ve.  —  shoe  repair  machinery,  electrically driven. 

Wis.,  Milwaukee — W.  F.  Wittstock.  2623 
North  Ave.  (fur  shop) — oih-  air  compressor. 

Wis.,  Xekoosa — C.  .\.  .Tasperson,  (puJp, 
etc.) — traveling  crane. 

Wis.,  Oshkosh— Badger  Lumber  &  Mfg. 
C?o.,  Main  and  .lay  .'Jts.,  E.  E.  Meeleus. 
Mgr. — woodworking  m.Tohlnery,  etc..  for 
proposed  factory. 
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win..  Pljmonth — Wisconsin  Dairymen's 
Storaeo  Co.,  H.  Kinntry,  Pres. — refneerat- 
ing  machinery  lor  proposed  cold  storage 
«arel>ouse  at  OshkOBh. 

Viix.,  Portaite — Nehl  Boat  &  Furnace  Co.. 
W.  Nehl,  Mgr. — equipment  for  fabricating 
and  assembling  heating  systems,  also  wood- 

working machinery  for  the  manufacture  of 
boats. 

Wis.,  Stetsoiiville — Ripon  Produce  Co. — 
l»owor  churns  and  testers  for  proposed 
creamery. 

Win.,  Wanfiau — A.  Kickbush  Grocery  Co.. 
126  West  Washington  Ave.,  Oppenhamer  & 
Obel,  Archts.,  Wausau.  Puroh.  Agt. — refrig- 
.  rating  machinery  for  proposed  cold  storage 
warehouse. 

Wi«..  West  AlUs — O.  Dallman,  809  69th 
Ave. — combination  woodworking  machine, 
motor  driven. 

Wis.,  WlKconsin  Rapidn — Bd.  Educ,  G.  O. 
Babcock,  Pres.- — manual  training  equipment 
for  proposed  grade  school. 

Alta.,  St.  PanI  de  tSIetls — J.  Balliere — 
complete  machinery  and  equipment  for  shoe 
factory. 

B.  C,  Vancouver — Dominion  Government 
and  Vancouver  Harbour  Comrs.,  712  Pender 
.St. — cleaning  and  conveying  machinery  for 
liroposed  addition  to  elevator. 
Ont.,  Goderich — Goderich  Elevator  & 

Transit  Co,,  c/o  J.  I.  A.  Hunt,  Horton  St. — 
electrical  grain  handling   equipment. 

Ont.,  Ottawa  - —  Bond  Bros..  Catherine 
St. — machinery  and  equipment  for  sash  and 
door  factory. 

Ont.,  St.  Thomas — E.  Collins,  (manufac- 
turer of  furniture) — woodworking  machin- 

ery. 
Ont.,  Shelburne — Hall  Bros. — woodwork- 

ing machinery  for  planing  mill. 
Ont.,  Toronto — Poniinion  Fdrv.  &  Steel 

Co..  Ltd.,  Canadian  Pacific  R.R.  Bldg. — 
one  open  throat  vertical  shear. 

Ont.,  Wetland — Empire  Cotton  Co.,  J. 
Mills,  Pureh.  Agt. — machinery  and  equip- 

ment for  new  plant. 
Que.,  Cranby — Tjcader-Mail  Publishing 

Co. — drum  cylinder  press. 
One.,  Montreal — Red  Star  Oil  Refineries, 

Ltd..  Canada  Cement  Bldg. — machinery  and 
iqquipment  for  oil  refinery  at  Montreal 
East. 

Metal  Working  Shops      | 
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Calif.,  I.OB  AnReleK— J.  and  D.  Parkinson. 
.\rchts..  Title  Insurance  Bldg,,  are  receiv- 

ing bids  for  the  construction  of  a  2  story 
addition  to  automoljile  assembling  plant  for 
ihe  Ford  Motor  Co.,  Santa  Fe  Ave.  and 
East  17th  St.     Noted  Jan.  25. 

Calif..  Richmond— J.  P.  Strom,  1229  Mac- 
donald  Ave.,  plans  to  build  a  1  story  garage 
and  automobile  .salesroom.  Estimated  cost 
$50,000.     Architect  not  announced. 

Calif.,  San  Franriuro — S.  Schfll.  180  Jes- 
sie St.,  will  build  a  1  story  automobile  re- 

pair .shop  on  Bryant  and  Center  S;s.  Esti- 
mated cost  $10,000. 

Calif.,  San  Franfiseo — The  Star  Garage. 
150  Turk  St..  is  having  revised  plans  pre- 

pared for  the  construction  of  a  2  story 
tiarage.  129  ft.  long.  T.  McDougall.  owner. 
J.  L.  Stewart.  Claus  Spreckcls  Bldg.,  Archt. 
Noted  Jan.   4. 

Calif.,  San  Rafael — Marin  Municipal  Wil- 
ier Dist.  is  having  plans  prepared  for  the 

construction  of  shops;  corporation  yard  and 
office  building  on  4th  St.  J.  W.  DolUver, 
Monadnock  Bldg.,  San  Francisco,  Archt. 

Calif.,  South  Sim  FranciHco  (San  Fran- 
cisco P.  O.) — The  Metal  &  Thermit  Corp.. 

120  Bway.,  New  York  Cily.  is  having  plans 
prepared  for  the  construction  of  a  rolling 
mill  on  a  14  acre  site  on  Swift  St.  here. 
Tost  between  $l,r,00.000  and  $2,000,000. 
K.  W.  Kardos,  c/o  Swift  &  f'o..  Sonth  San 
Franci.sco.  Dist.  Mgr.     Private  plans. 

in.,  Centralia — The  Pfefter  Motor  Co.  has 
had  plans  prepared  for  the  construction  of 
a  3  ~story,  80  x  IfiO  ft.  garage  on  Main  St. E.stimated  cost  $100,000.  T.  P.  Barnett  Co., 
ir.ng  Arcade  Bldg.,  St.  Louis,  Archts. 

III.,  Chicago — The  Chicago  Beach  Hotel 
Co.,  1600  Hyde  Park  Blvd.,  is  having  plans 
prepared  for  the  construction  of  an  8  story. 
100  X  200  ft.  garage  on  Hvde  Park  Itlvd. 
and  Lake  Michigan,  Estimated  cost  $r,oo.- 
000.  G.  C.  Nimmons,  122  South  Michigan 
Ave.,  Archt. 
m.,  Chicago — W.  P.  Doerr.  Archt.,  28 

East  Jackson  Blvd.,  is  receiving  bids  for 
the  construction  of  a  1  and  2  storv.  100  x 
150  ft.  garage  on  Lake  Park  Ave.  and  55th 
St.  for  O.  Metz.  5525  Harper  Ave.  Esti- 

mated cost  ?40,nnn. 

lU.,  Chicaso — The  H.  H.  Riis  Motor  Co., 
c/o  Archt.,  is  having  plans  prepared  for  the 
construction  of  a  2  story,  100  x  125  ft,  gar- 

age, repair  and  welding  shop  on  Fullerton 
St.  near  Crawford  St.  Estimated  cost 
$100,000.  M.  H.  Harris,  118  North  LaSalle 
St.,   Archt. 

111.,  ChicuKO— The  Studebaker  Sales  Co., 
21st  St.  and  Michigan  Ave.,  is  having  plans 
prepared  for  the  construction  of  a  6  story, 
100  X  300  ft.  motor  service  station  on  Fed- 

eral St.  between  24th  and  25th  Sts.  Esti- 
mated cost  $750,000.  Locwenberg  &  Loe- 

wenberg.  111  West  Monroe  St.,  Archts. 
IlL,  Granite  City — The  St.  Louis  Coke  & 

Chemical  Co.  plans  to  build  a  blast  furnace, 
will  double  present  capacity  of  500  tons  of 
pig  iron  per  day.  Estimated  co.st  $1,500,- 
000.     C.  R.   Holzworth,   Genl.  Supt. 

Ind.,  East  ChieaKO — The  Pressed  Steel 
Mfg.  Co.,  20  West  Jackson  Blvd.,  Chicago, 
is  having  plans  prepared  for  the  construc- 

tion of  a  2  story  factory  and  office  build- 
ing, here.  Estimated  cost  $750,000,  F.  D. 

Chase,  Inc.,  645  North  Michigan  Ave..  Chi- 
cago, Archt, 

Kan.,  Junction  Cit,v — C.  P.  Duvay  is  hav- 
ing plans  prepared  for  the  qonstructlon  of  a 

1  story.  54  x  150  ft.  garage,  service  station 
and  .salesroom.  Estimated  cost  $25,000. 
H.  B.  Winter,  Union  Natl.  Bank  Bldg,, 
Junction  City,  Archt. 

Kan.,  Kannas  City — J.  A.  Combs,  713 
Quindaro  Blvd.,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  45  x  120 
ft.  garage  and  machine  shop  at  813-15 
Quindaro  Blvd.  Estimated  cost  $10,000. 
Private  plans. 

Kan.,  Wichita  —  The  Hayes  Equipment 
Co.,  701  East  Gilbert  St.,  awarded  the  con- 

tract for  the  construction  of  a  1  story,  79  x 
232  ft.  factory  for  the  manufacture  of  oil 
tanks  and  pumps  on  Gilbert  and  Santa  Fe 
Sts.  Estimated  cost  $20,000.  Noted 
Jan.   18. 

Mo..  St.  Lonis — The  R.  R.  Davis  Tool 
Co.,  3217  Alfred  St.,  awarded  the  contract 
for  the  construction  of  a  1  story,  60  x  100 
ft.  tool  factory.     Estimated  cost  $14,000. 

Mo.,  St.  Lonin — The  Midwest  Piping  & 
Supply  Co.,  1452  South  2nd  St.,  awarded 
the  contract  for  the  construction  of  a  1 
story  addition  to  its  pii>e  factory  at  1441 
Kosciusko  St.     Estimated  cost  $15,000. 

N.  Y.,  Binichamton  —  F.  M.  Hutchins 
plans  to  build  a  2  story,  40  x  83  ft.  garage 
on  Hawly.  Exchange  and  Myrtle  Sts.  Es- 

timated cost  $40,000.  Architect  not  se- lected. 

N.  v.,  Ithaca — The  J.  B.  Lang  Engine  & 
Garage  Co.,  115  East  Green  St.,  is  receiv- 

ing bids  for  the  construction  of  a  1  story, 
60  X  100  ft.  machine  shop  addition  to  its 
service  and  repair  works.  Estimated  cost 
$35,000.     Private  plans. 

N.  T.,  Niagara  Falls — The  Wood-Harmon 
Co.  plans  to  build  a  garage  on  3rd  St.  Es- 

timated cost  $40,000.  Architect  not  an- 
nounced. Niagara  Falls  Police  Dept., 

Niagara  and  2nd  St.,  Lessee. 
N.  v..  HochcHter — The  Max  Motor  Co., 

160  East  Ave.,  plans  to  build  a  garage 
and  .service  station  on  Court  and  Chestnut 
Sts.  Cost  will  exceed  $55,000.  Architect 
not  announced. 

N.  C.  SallHbnrg — The  Autovac  Co.,  Inc., 
plans  to  build  a  factor,v  for  the  manufac- 

ture of  autovacs  and  other  automobile  parts, 
500,000  yearly  capacity.  '  H,  H.  Rouzer, Pres.    Architect  not  selected, 

O..  Cleveland — ^The  Euclid  Prospect  Co,, 
c/o  A.  G.  McKee  Co..  Engrs.,  2422  Euclid 
Ave.,  has  had  plans  prepared  for  the  con- 

struction of  a  2  story,  48  x  77  ft  garage 
at  2443  Prospect  Ave. 

O.,  Cleveland — The  Forest  Citv  Fdry,  & 
Mfg,  Co.,  1220  Main  Ave,,  plans  to  build  a 
foundry  on  West  itOth  .St.  along  tracks  of 
Cleveland,  Cincinnati,  Chicago  and  St, 
Louis  By.  Estimated  cost  $200,000.  C.  F. 
Seelbach,  Secy.     Architect  not  selected. 

O.,  Cleveland — .\.  Mechanic.  7829  Car- 
negie Ave.,  manufacturer  of  automobile  ac- 

cessorie.s.  awarded  the  contract  for  the  con- 
struction of  a  2  story.  33  x  37  ft.  shop  on 

East  82nd  St,  and  Carnegie  Ave.  Estimated 
cost  $30,000.     Noted  Dec.  14. 

O..  Cleveland — -The  Republic  Brass  Co,. 
1617  East  45th  St.,  awarded  the  contract  for 
the  construction  of  a  1  story,  42  x  49  ft. 
core  room.  Estimated  cost  $25,000.  A. 
Deutsch,  Treas. 

O.,  Cleveland  Ileiifhts  (Warrensville  P. 
O.) — W.  J.  Austin,  Pres.  of  the  Austin  Co., 
16112  Euclid  Ave.,  Cleveland,  plans  to  build 
a  .service  station  on  Lennox  and  Surrey 
Rds..  here.  Estimated  cost  $75,000.  Pri- 

vate plans. 
O.,  Hsimdcn^The  AIco  Fdry.  &  Machine 

Co,  plans  to  rebuild  its  foundry  and  m.a- 
chine  shop,   which  was  destroyed   by  fire. 

X':8timated  cost  $25,«0u.  J.  Abele,  Pres. 
.\rchitcct  not  announced. 

O.,  SpriuKfleld — The  Everwear  Mfg.  Co. 
is  receiving  bids  for  the  construction  of  a 
1  story,  90  x  220  ft.  addition  to  its  plant 
for  the  manufacture  of  playground  ap- 

paratus, to  be  used  at  a  platmg  and  gal- 
vanizing department.  Architect  not  an- nounced. 

Pa..  Alleutown — The  Merkle  Bobbin  Co., 
East  End.  plans  to  build  a  plant  for  the 
manufacture  of  bobbins  iin  6tn  and  Lehigh 
Sts.  Estimated  cost  $50,000.  Architect  not announced. 

Pa.,  CouderHport  —  The  Coudcrsport  ft 
Port  Allegheny  K.R.  plans  to  ri'huiid  Its 
round  house  and  locomotive  shops  which 
were  destroyed  by  fire.  Cost  between  $10.- 
000  and  $15,000.     Architect  not  announced. 

Pa.,  Eri* — The  Nat!.  Fdry.  Co.,  15th  and 
Sassafras  Sts..  awarded  the  contract  for  the 
construction  of  a  1  story.  96  x  122  ft.  addi- 

tion to  its  foundry.     Estimated  cost  $23,000. 

P»^  Erie — The  Northwestern  Motor  Sales Co,,  21st  and  State  Sts..  awarded  the  con- 
tract for  the  construction  of  a  2  story  gar- 
age, to  replace  the  one  which  was  de- 

stroyed by  fire.  Estimated  cost  $40,000. Noted  Dec.  7. 

Pa.,  PittHbufKh — B.  H.  Prack,  Engr.  and 
Archt.,  Keystone  Bldg..  is  receiving  bids 
for  the  construction  of  a  5  story,  80  x  300 
ft.  manufacturing  plant  on  Susquehanna 
St.  for  the  Pittsburgh  Meter  Co.,  East Pittsburgh. 

Pa.,  PittHburKh — B.  P.  Tracey,  901  Penn- 
sylvania Ave.,  awarded  the  <:ontract  for  the 

construction  of  a  1  story,  80  x  200  ft.  fac- 
tory for  the  manufacture  of  mine  supplies 

on  Fulton  and  Page  Sts.  Estimated  cost 
$50,000. 

Pa„  Shamokin— The  Neel-Cadillac  Co,  is 
having  plans  prepared  for  the  construction 
of  a  1  story,  80  x  120  ft.  service  station. 
Estimated  cost  $40,000.  W.  H.  Lee,  3220 
17th  St.,  Phila..  ArchL 

Tex.,  Waco — B.  C.  Richards,  919  South 
8th  St.,  is  having  plans  prepared  for  the 
construction  of  a  2  story  garage  on  10th 
and  Au.stin  Sts.  Estimated  cost  $40,000. 
Architect  not  announced. 

Wis,,  I.a  Crosse — O.  A.  Merman,  Archt., 
210  Linker  Bldg.,  is  receiving  bids  for  the 
constiucti(m  of  a  1  .story,  60  x  146  ft. 
garage  on  6th  and  State  Sts.,  for  the 
Cameron  Motor  Car  Co..  127  South  6th 
St.     Estimated  cost  $40,000.  Noted  Nov.  30. 

Wis..  Stevens  Point — P.  Spalenka,  Archt.. 
426  Normal  Ave.,  will  soon  receive  bids  for 
the  con.struction  of  a  2  story.  SO  x  137  ft 
garage  for  the  R.  E.  Newtiv  .\uto  Co.,  c/o 
Archt,     Estimated  cost  $45,000. 

Wis.,  StnrKcon  Ray — The  Lakcshore  Mo- 
tors Co.  plans  to  build  a  2  story,  60  x  90  ft. 

addition  to  its  maclt^e  shop.  Estimated 
cost  $40,000.  R.  Herbold,  Mgr.  Architect 
not  selected. 

Ont.,  North  Bay — Doyle  Bros,  plan  to 
build  a  garage  on  Main  St.  Estimated 
cost    $15,000. 

I  General  Manufacturing   | 
TtlMIMIHIIMIMnMIIIIUIIIIIIMIIIIIIIIIIIllMHIMMIIIMIIIIHMlllMlltllllllUIUMIIIIMMMIIMI? 

Calif..  Oakland — J.  B.  Bouehet,  20th  St. 
and  Telegraiih  Ave.,  awarded  the  contract 
for  the  construction  of  a  1  story  cleaning 
and  dyeing  plant  on  22nd  and  West  Sts. 
Estimated  cost  $7,000. 

Calif.,  Tnrlock— E.  T.  and  W.  P.  Eaton. 
c/o  Tnrlock  Chamber  of  Commerce,  have 
purchased  site  and  plan  to  build  an  ice 
plant  on  North  Center  St.  Estimated  cost 

$30,000. ni.,  ChieaKO — The  Garfield  Sanitary  Felt 
Co.,  1132-36  North  Cherry  St.,  award.-d the  contract  for  the  construction  of  a  2 
story.  80  x  14  0  ft.  factory.  Estimated  cost 

$50,000. ni..  ChieaKO — Garibaldi  &  Cuneo.  1  West 
South  Water  St.,  (fruits),  are  receiving  bids 
for  remodeling  4  story,  100  x  125  ft.  factory 
at  212  West  Illinois  St.  Estimated  cost 
$50,000.  Dean  &  Dean.  137  South  LaSalle 
St.,  Archts.     Noted  Jan.  11. 

111..  Chlcnifo — Zimmerman,  Saxe  &  Zim- 
merman. .\rihts..  212  East  Superior  Ave., 

are  recei%'ing  bids  for  the  construction  of 
a  1  story,  80  x  164  ft.  factory  for  the  man- 

ufacture of  ela.stic  tape  at  4113-35  Ravens- 
wood  St,  for  the  Pike  Web  Mfg.  Co..  29 
South   Clinton  St.      Estimated  cost   $40,000. 

ni.,  Kankakee — I.ockwood.  Greene  &  Co.. 
Archts.,  38  South  Dearborn  St..  Chicago, 
are  receiving  bids  for  the  constmction  of  a 
1  story,  CO  x  SO  ft.  addition  to  factory  on 
West  Ave.  and  Merchant  St..  here,  for  the 
Paramotmt  Hosiery  Form  Drving  Co.  Esti- 

mated cost  $15,000. 
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Kan.  Kidorado — The  Kvans-Thwing  Re- 
lining  Co.,  624  Finance  Bids.,  Kansas  City, 

Mo.,  is  having  plan,s  prepared  lor  the  con- struction of  a  reUnery. .  here.  ,  Kf5tiraated 
cost  JSOO.OOO.     Private  plans. 

Ky.  l,oul«vlUe  —  The  Superior  Woolen 
Mills  plans  to  build  a  factory  and  sales 
building  at  .'iOS-Sll  West  Market  St.  Ksti- 
matcd  cost  $150,000.    J.  W.  Strothor.  Treas. 

Md.,  Baltimore — The  Ainer.  Ice  Co.,  Cal- 
vert Bide.,  awarded  the  contract  for  the 

construction  of  a  2  story.  80  x  142  ft.  ice 
plant  on  Kden  St.  between  Madison  and 
Monument  Sts.  Kstlmated  cost  $60,000. 
Noted  Jaju  18. 

Mass.,  Cambridge — Ginn  &  Co.,  15  Ash- 
burton  PI.,  Boston,  awarded  the  contract 
for  the  construction  of  the  foundation  of  a 
5  story,  55  x  325  ft.  printing  plant  on  1st 
St.,  here. 

MaNf).,  Gardner — O.  W.  Siebert  &  Co., 
IjOgan  St.,  awarded  the  contract  for  the 
construction  of  a  4  story.  SO  x  2.30  ft. 
factory  for  the  manufacture  of  baby  car- 

riages, on  Main  St.    Kstimated  cost  $175,000. 
Mass.,  Watertown  —  The  Hood  Rubber 

Co.,  Nichols  Ave.,  awarded  the  contract  for 
the  construction  of  a  4  story  addition  to  its 
rubber  goods  plant.    Estimated  cost  $50,000. 

Mich.,  Orand  Bapidi)  —  The  Paalman 
Furniture  Co.  Is  receiving  bids  for  the 
construction  of  a  3  story,  30  x  42  ft.  fac- 

tory on  Ionia  St.  Kstlmated  co.st  $50,000. 
H.  Weemhoff,  Murray  Bldg.,  Grand  Rapids, 
Archt. 

Mo.,  Kansas  City — The  Amer.  Ice  Co., 
Agnes  Ave.  and  Guinotte  St.,  is  having 
plans  prepared  for  the  construction  of  a  2 
story,  80  x  127  ft.  ice  plant  at  4730  Tracy 
Ave.  K.stimated  cost  $75,000.  G.  Carman, 
406  Gumbel  Bldg.,  Archt. 

Mo.,  St.  Ixtnis — The  Benlxiw  Realty  &  In- 
vestment Co.,  Fullerton  Bldg.,  awarded 

the  contract  for  the  construction  of  a  1 
story,  40  x  150  ft.  factory  for  the  manu- 

facture of  farm  implements  on  Duncan 
Ave.     Estimated  cost  $10,000. 

Mo.,  St.  I.onifi — The  Natl,  tjead  Co„  In- 
ternational Life  Bldg.,  awarded  the  con- 

tract for  alterations  to  its  1  and  2  story, 
40  X  150  ft.  lead  works  at  5560  Manchester 
Ave.      Kstimated   cost    $15,000. 

Mo.,  St.  Louis  —  The  Wamer-Jenkison 
Mfg.  Co.,  2526  Baldwin  St.,  awarded  the 
contract  Tor  the  construction  of  a  1  story, 

60  X  127  ft.  addition -to  its'faWory  lor -the 
manufacture  of  flavoring  extracts.  Esti- 

mated cost  $34,000. 

N.  J.,  Elizabeth — Tha  Elizabeth  Daily 
.r-mrnal,  74  Broad  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  3  story,  69  x 
:'■  1 0  ft.  newspaper  plant.  Estimated  cost 
$175,000.  C.  G.  Poggi.  275  Morris  Ave., 
Klizabeth.  Archt.  Holllngaworth  &  Brag- 
don,  17  West  45th  St.,  New  York  City,  As- 

sociate Archts. 

N.  Y.,  Endlcott — The  Endicott  Johnson 
•  "orp.  is  having  plans  prepared  for  the  con- 

struction of  a  .lole  leather  tannery.  Ksti- 
mated cost  $65,000.  S.  J.  Beebe,  c/o  owner, 

Kngr. 

N.  Y..  Fredonla  —  H.  O.  Schuchmann, 
1232  Prendergast  Ave.,  Jamestown,  plans 
to  build  a  furniture  factory,  here.  Esti- 

mated cost  $18,000.  Architect  not  an- 
nounced. 

N.  Y.,  Fredonla— The  Wright  Veneer  Co., 
Eagle  St.,  plans  to  rebuild  its  veneer  mill, 
which  was  recently  destroyed  by  fire.  Es- 

timated cost  $20,000.  Architect  not  an- nounced. 

X.  Y.,  Medina — The  Medina  Cabinet  Co. 
plans  to  rebuild  its  cabinet  factory  on  West 
Oak  Orchard  St.,  which  was  destroyed  by 
fire.  Estimated  cost  $10,000.  Architect 
not  announced. 

N.  Y.,  Medina — The  New  York  Canners, 
Inc.,  plans  to  build  a  large  addition  to  its 
canning  factory.  Cost  will  exceed  $25,000. 
Architect  not  announced. 

N.  Y.,  North  Tonawanda — The  Lennox 
Furniture  Co.  plans  to  build  a  furniture  fac- 

tory on  Miller  St.  Cost  will  exceed  $20,000. 
Architect  not  announced. 

N.  Y.,  OgdensburK — The  Standard  Shad.- 
Boiler  Co.  plans  to  build  an  addition  to  its 
plant.  Co.st  between  $40,000  and  $.50,000. 
H.  M.  Wheaton,  Mgr. 

N.  C.  Bladenboro — The  Bladenboro  Cot- 
ton Mill  Co.  plans  to  build  plant  No.  3. 

Estimated  cost  $400,000.  H.  C.  Bridger. 
Pres. 

N.  C,  tenoir — The  Nelson  Cotton  Mill 
Co.,  Charlotte,  is  having  plans  prepared  for 
the  construction  of  a  cotton  spinning  mill, 
6,000  spindle  capacity,  here.  K.  C.  Biber- 
stein.  1615  Elizabeth  Ave.,  Charlotte,  Archt. 

N.  C  tnmberton — The  Lumberton  Cotton 
Mills  h.Tvinp:   pl.nns    prepared    for   the    con- 

struction of  a  weave  room  addition,  600 
loom  capacity.  H.  B.  Jennings,  Pres.  Lock- 
wood,  Greene  &  Co.,  Piedmont  Bldg.,  Char- 

lotte,   Engrs. 
N.  C,  I..uml>erton — The  Mansfield  Mill  Co. 

plans  to  build  a  weaving  mill,  600  loom 
capacity.     H.  B.  Jennings,  Pres. 

N.  C,  Morganton — The  Drexel  Furni- 
ture Co.  awarded  the  contract  for  the  con- 

struction of  a  2  story,  75  x  304  ft.  addition 
to  its  furniture  factory.  Estimated  cost 

$50,000. 
N.  C,  Beldsvllle — W.  L.  Pannill,  Reids- 

ville,  and  II.  Graliam,  Winston-Salem,  plan 
to  build  mill  for  the  manufacture  of  knit 
underwear,  here.     Estimated  cost   $150,000. 

N.  C,  Shelby — The  Eagle  Roller  Mills 
Co.  plans  to  build  a  6  story  roller  mill  with 
400  bbl.  capacity.  Estimated  cost  $70,000. 
W.  R.  Hartness,  Pres. 

N.  C,  Wadesboro— L.  D.  Robinson  is  in- 
terested in  a  comiiany  composed  of  local 

citizens  who  have  subscribed  $425,000  to 
build  a  cotton  mill,  to  spin  yarn,  weave, 
bleach,  dye  and  print  goods. 

O.,  Bellefontalne  —  Tlie  Citizens  Ice  & 
Supply  Co.  is  receiving  bids  and  will  open 
same  about  March  1  for  the  construction  of 
an  ice  and  storage  plant.  Estimated  cost 
$85,000.      J.   H.   Meyer,    Wapakonea,   Archt. 

Okla.,  TnlNo — E.  S.  Hutchinson  has  had 
preliminary  plans  prepared  for  the  con- struction of  a  1  story  furniture  plant,  to 
contain  20,000  ft.  of  floor  space,  at  623 
South  Xanthus  St.    Estimated  cost  $150,000. 

Pa.,  Ambrldge— C.  Kristufek,  300  Park 
Ave.,  is  receiving  bids  for  the  con.struction 
of  a  1  story,  42  x  70,  30  x  50,  24  x  50  and 
24  X  140  ft.  planing  mill  on  23rd  St.  and 
Cass  Ave.  Estimated  cost  $50,000.  Private 

plans. 
Pa..  Bethlehem — The  Allentown  Bethle- 

hem Gas  Co.  is  having  plans  prepared  lor 
the  construction  of  a  1  story  liquid  puriflca- 
tion  plant,  8,000,000  cu.ft.  capacity,  includ- 

ing patent  combination  absorber  and  acte- fler.  Estimated  cost  $55,000.  Koppers  Co., 
Union  Arcade,   Pittsburgh,  Archts. 

Pa..  Harrlsbarg — The  Harris  Knitting  Co. 
has  had  plans  prepared  for  the  construc- 

tion of  a  3  story,  80  x  125  ft.  knitting  mill 
on  4th  and  Dauphin  Sts.  Estimated  cost 
$100,000.  J.  L.  Shearer,  Jr.,  2434  North 
2nd  St.,  Pres.  Architect  not  announced. 

■  Pav  Haysvllle  —  The  Sterling  Varnish 
Co.,  528  Fulton  Bldg.,  Pittsburgh,  awarded 
the  contract  for  the  con.struction  of  a  1 
story,  30  x  50  ft.  and  60  x  60  ft.  factory, 
here,  to  replace  •  the  one  which  was 
destroyed  by  fire.      Estimated  cost  $10,000. 

Pa.,  Morrellvllle  (Johnstown  P.  O.) — 
Henderson  Bros.,  Inc.,  Market  St.,  Johns- 

town, plan  to  build  a  3  story,  80  x  125  ft. 
dry  cleaning  plant,  here.  Estimated  cost, 
including  equipment.  $200,000.  E.  A.  Hen- 

derson, Pres. 

Pa.,  Phlla. — The  Art  Loom  Rug  Mills. 
Hancock  and  Westmoreland  Sts.,  awarded 
the  contract  for  the  construction  of  a  2 
and  3  story  textile  factory.  Estimated  cost 
$100,000. 

Pa..  Phlla. — Beswick  &  Clay  Co.,  Inc., 
25th  and  Callowhlll  Sts..  Is  having  plans 
prepared  for  the  construction  of  1  and  3 
story  textile  mills  on  68th  St.  and  Green- 
way  Ave.  K.«itimated  cost  $500,000.  F.  W. 
Easby,  Crozier  Bldg.,  Kngr. 

Pa.,  Phlla. — The  New  Way  Laundry  Co., 
4809  Aspen  St.,  awarded  the  contract  for 
the  construction  of  a  2  story.  65  x  80  ft. laundry. 

Pa.,  Phlla. — W.  P.  Reed  &  Sons,  12th 
St.  and  Snyder  Ave.,  awarded  the  con- 

tract for  the  construction  of  a  6  story,  65 
X  70  ft.  textile  factory  on  12th  and  Jack- 

son  Sts.      Estimated  cost    $200,000. 

Pa.,  Plttsburich — The  Linde  Air  Products 
Co.,  30  East  42nd  St.,  New  York  City,  will 
soon  award  the  contract  for  the  construc- 

tion of  an  oxygen  manufacturing  plant, 
consisting  of  a  1  and  2  story,  101  x  161  ft. 
main  building,  a  1  story,  14  x  20  ft.  cylin- 

der building  and  a  1  story,  26  x  52  ft.  oil 
.•storage  building  on  Westfall  .St.,  here.  Pri- 

vate plans. 

Pa..  Pitt»burKh — Smith  Bros.  Co.,  Inc., 
409  Grant  St.,  awarded  the  contract  for  re- 

modeling and  building  a  3  story,  23  x  50  ft. 
addition  to  its  publishing  plant.  Estimated 
cost  $70,000.     Noted  Dec.  28. 

I'll..,  !<crunton — The  Fairmont  Creamery 
Co.,  30  Lackawanna  Ave.,  plans  to  build 
a  dairy  on  6th  Ave.  Estimated  o6st  $48,- 
500.     Architect  not  announced. 

Pa.,  West  Chester — W.  Corcoran,  Archt., 
■will  receive  bids  until  Feb.  1.  for  the  con- 

struction of  a  2  story.  30  x  50  ft.  creamery 
for  B.  Eachus,  Bradford  A\e.  E}8tiniated 
co.st    $25,000. 

R.  I.,  Newport — The  Amer.  Cigar  Co.  i.'i 
having  plans  prepared  for  the  construction 
of  a  2  story,  60  x  166  ft  cigar  factory  on 
Central  Wharf.  Estimated  cost  $50,000. 
Private    plans. 

B.  I.,  Pawtocket — Perry  &  Whipple, 
Engrs.  and  Archts.,  Hospital  Trust  Bldg.. 
Providence,  are  receiving  bids  for  the  con- struction of  a  1  story,  40  x  90  and  45  X  60 
ft.  addition  to  mill  for  the  Tubular  Woven 
Fabric  Co.,  Pawtucket  Ave.,  here.  Cost 
betweeji    $35,000    and    $40,000. 

B.  I.  Shannoek — The  Columbia  Narrow- Fabric  Co.  awarded  the  contract  for  the 
construction  of  a  1  story,  60  x  180  ft. 
weave  shed  for  the  manufacture  of  narrow 
fabric  materials.     Estimated  cost  $45,000. 

S.  n..  Rapid  City — The  State  Cement 
Comn.,  Capitol,  Pierre,  has  had  plans  pre- pared for  the  construction  of  a  cement  piant, 
capacity  2,000  bbl.  per  day,  here.  A,  C. 
Hunt,  Secy.  J.  C.  Buckbee,  38  South  Dear- born   St.,    Chicago,    Engr. 

Tenn.,  Nashville — The  McQuiddy  Print- 
ing Co.,  5th  Ave.  and  Diaderick  St.  la  hav- 
ing plans  prepared  and  will  soon  receive bids  for  the  construction  of  a  3  story,  65  x 

150  ft.  printing  plant,  on  Broad  St.  Co.st 
between  $50,000  and  $60,000.  H.  C.  Hibbs, 
4th  and  1st  Natl.  Bank  Bldg..  Archt. 

Tenn.,  NashviUe — The  Nashville  Abbat- 
toir  &  Hide  .A.s.sn.,  1416  Adams  Ave„  plan.s 
to  build  an  addition  to  Its  Plant.  Including 
ice  plant.     Estimated  cost  $6,000. 

Te«.,  Breekenrldrr*— The  Great  Texaji  Oil 
&  Refliier.v  <'o.  is  receiving  bids  for  the cx)nstruct  ion  of  a  refinery,  including  four 
2  story  buildings,  daily  capacity  of  oil 
refinery  5,000  bbl.,  storage  capacity  200,000 
bbl.    Ii^stimated  cost  $1,200,000. 

Tex..  HoDston — Xi.  D.  Plttman,  Archt.. 
Prince  Theatre  Bldg.,  will  receive  bids  ir. 
April  for  the  construction  of  an  8  Story  ice 
plant  and  warehouse,  for  the  South  Texas 
Cold  Storage  &  Warehouse  Co.  Estimated 
cost  $1,080,000. 

W.  Va..  Charleston — ^The  Owens  Bottle Co.,  1401  Nicholas  Bldg.  Toledo,  Ohio, 
awarded  the  contract  for  the  construction 
of  foundation  and  structural  steel  work  on 

a  1  story.  120  x  200  ft,  addition  to  its  fac- tory. Estimated  cost  $150,000.  Noted 
Oct.    5. 
W.  Va.,  Fairvlerw — The  Marion  Constr. 

Co.  plans  to  rebuild  its  planing  mill  which 
was  destroyed  by  flre.  Estimated  cost 
$60,000.  T.  R.  Montgomery,  Mgr.  Archi- 

tect not  announced. 

W.  Va.,  Hnntington  —  The  South  Point 
Oil  Co.,  1st  Natl.  Bank  Bldg.,  plans  to  build 
a  15  mile  pipe  line  and  several  pumping 
plants.  Estimated  cost  $100,000.  L.  H. 

Llpsey,  Pres, 
Wis.,  Madison — C.  Rieder,  615  University 

Ave.,  .is  having  plans  prepared  for  the  con- struction of  a  3  story,  50  x  65  ft.  tire  and 
vulcanizing  .shop.  Estimated  cost  $50,000. 
P.  M.  Homer,  1  East  Main  St.,  Madison. Archt. 

Wbi.,  MarshBeld  —  The  S.  Miller  Cold 
Storage  Co.,  Main  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  3  story. 
52  X  130  ft.  addition  to  its  cold  storag. 
plant.  Estimated  cost  $150,000.  M.  It. 
Carpenter,  72  West  Washington  St.,  Chi- 

cago,  Engr.  and  Archt. 
Wis.,  Milwaukee — The  Purity  Mfg.  Co.. 

1098  35th  St..  awarded  the  contract  for 
the  construction  of  a  1  story,  50  x  120  ft. 
factory  for  the  manufacture  of  noodles. 
etc..  on   30th  St.      Estimated  cost  $20,000. 

Wis..  Milwaukee — J.  Wllglng  &  Co.,  1612 

Teutonia  Ave.,  awarded  the  contract  foi- the  construction  of  a  3  story,  60  x  120  ft. 
woodworking  plant  on  30th  St.  Estimated 
co.st  $30,000.     Noted  Jan.  11. 

Wis.,  Random  Lake  —  The  Krier  Pre- 
serving Co.,  Belgium,  awarded  the  con- 

tract for  the  construction  of  a  2  story.  5" 
X  240  ft.  and  a  1  story,  60  x  100  ft.  can- 

ning plant,  here.  Kstimated  cost  $100,000. 
Noted  Dec.   14. 

Wis.,    Sheboygan — The    Northern    Furni- 
ture   Co.     is     receiving    bids    for    the    con- . 

struction  of  a  2  story,  185  x   200  ft.  furni- ture  factory.      Estimated   cost    $75,000.     W. 
C.  Weeks,  Sheboygan,  Archt     Noted  Jan.  4. 

Wis..  M'aiikrsha — ^The  Harvey  Paper  Spe- 
cialty Co.,  453  We.st  Main  St.,  plans  to  builit 

a  1  story  (ultimately  2  .story)  80  x  200  ft. 
factory  and  warehouse.  Estimated  cost 
$40,000.     Architect  not  selected. 

Ont..  WrIIand — The  No  Egg  Products  Co.. 
Ltd..  plans  to  rebuild  its  food  protlucts 
plant  on  North  Main  St.,  which  was  de- 

stroyed by  fir<-.  Estimated  cost  $7,500. 
Architect  not  announced. 

Qne.,  noiinaeona — The  Donnacona  Paper 
Co..  Ltd..  plans  to  double  capacity  of  its  new 
print  mill  from  30.000  to  60,000  ton.  H.  P. 
nould,  Lyons  Fall,  N.  T.,  Pres,  C  L.  Eaton. 
Watertown,  N.  Y.,  Engr. 
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America's  Opportunity  in  Poland By  ERNEST  C.  MORSE 

A  rich  country  with  an  energetic  people — Rapid  post-war 
recovery  in  industry  and  finance — Proposed  development  of 

mines  and  railways  forecasts  big  machinery  market 

OF  THE  countries  of  Europe  which  have  occupied 

the  foreground  of  the  Old  World's  landscape  since 
the  late  world  war,  Poland,  ranking  fifth  in  point 

of  size,  has  been  the  subject  of  no  small  degree  of  atten- 
tion. In  regard  to  area,  the  country  with  its  150,000 

sq.mi.  of  territory  is  just  about  equal  to  the  combined 
areas  of  our  own  states  of  New  York,  Pennsylvania, 

New  Jersey  and  Ohio.  In  regard  to  population,  Poland's 
27,000,000  souls,  two-thirds  of  whom  are  native  Poles, 
are  but  slightly  less  than  the  combined  populations  of 
the  states  above  mentioned. 

The  position  occupied  by  Poland  is  unique.  The 
country  forms  a  sort  of  geographic  pivot  in  Europe 
around  which  are  grouped  the  nations  of  France,  Spain 
and  Germany  on  the  west,  Russia  on  the  east,  the  Baltic 
Sea,  East  Prussia,  Latvia  and  Lithuania  on  the  north, 
and  the  Balkan  States  to  the  south.  It  is  not  difficult 
to  see,  therefore,  that  this  country  is  destined  to  play  a 
very  important  role  in  the  upbuilding  of  Russia,  to 
which  she  is  the  logical  gateway  for  American  mer- 

[  chants  and  manufacturers*  interested  in  renewing,  busi- 
ness relations  with  that  vast  country. 

The  people  are  exceedingly  energetic.    They  are  pos- 

sessed of  a  high  order  of  intelligence  and  so  far  have 
demonstrated  themselves  amply  capable  of  handling  effi- 

ciently every  phase  of  industrial,  agricultural  and  finan- 
cial activity.  During  the  150  years  in  that  part  of  the 

present  Poland  which  was  governed  by  Russia  and  Ger- 
many, by  law  no  Pole  was  allowed  to  hold  public  office. 

On  the  other  hand,  a  large  number  of  the  best  and 
most  capable  engineers  and  executives  in  large  Russian 
corporations  were  Poles.  The  principal  men  in  many 
of  the  coal  mines,  ore  mines,  steel  mills,  railways  and 
large  manufacturing  plants  were  natives  of  Poland. 
These  men  had  excellent  educations  and  training,  and 
were  very  successful.  Today  practically  every  industry 
and  concern  in  Poland  is  managed  and  operated  by  a 
Pole.  Indeed,  it  is  practically  impossible  to  find  any 
position  o^  importance  filled  by  any  one  other  than  a Pole. 

The  Poles  have  for  years  been  familiar  and  connected 
with  Russian  business  and  business  concerns.  The  sys- 

tem of  railways  in  Poland  reaches  various  pyoints  on  the 
Russian  frontier  and  gives  a  ready  means  of  trans- 

porting material  destined  for  points  within  Russia  from 
any  European  port.    The  Polish  government  appreciates 

Courtesy  Aitttrican  Palish  CUnmhtr  of  Commerve 

FIG.  1— INTEMOR  OF  OPEN  HEARTH  DEPARTMENT  OF  LARGE   POLISH   IRON   AND  STEEL   COMPANY 



210 AMERICAN     MACHINIST Vol.  58,  No.  6 

Coifile^fj  American  PoUs/i  C/tui/tOer  of  Coutnurce 

FIG.  2 — SOME  OF  THE  SCUTCHERS  IN  A  PROMINENT  COTTON  MILL  IN  LODZ.      (NOTE  THE  ENOLI.SH. 
GER.M.VN  AND  ALSATIAN  MACHINERY) 

this  and  plans  are  being  carefully  made  to  handle  a  large 
volume  of  such  transit  business  when  Russia  opens  up. 
It  might  be  well  here  to  mention  that  in  respect  of 
railway  mileage,  Poland  occupies  third  place  among  the 
European  states  with  a  total  of  11,650  miles  of  standard 
gage  tracks. 

I  shall  not  attempt  to  foretell  when  business  will  be 
possible  within  Russia.  It  goes  without  saying  that 
eventually  Russia  will  be  opened  for  foreign  business 
concerns,  and  the  concerns  which  are,  at  that  time,  well 

entrenched  in  Poland  will  be  in  a  very  favorable  posi- 
tion to  take  advantage  of  the  Russian  market. 

The  Polish  Financial  Situation 

Will  I  venture  a  guess  on  the  Polish  exchange  situa- 
tion? To  this  question  my  answer  must  be  in  the  nega- 

tive. I  do  wish  to  point  out,  however,  a  few  things  in 

connection  with  Poland's  financial  condition  and  the 
present  exchange  situation  which  are  not  generally  un- 
derstood. 

First,  let  me  correct  the  general  impression  in  this 

country  that  the  so-called  Polish  mark  has  a  par  value 
of  23.8  cents.  It  has  not  now,  and  never  has  had,  since 
Poland  existed,  any  par  value.  The  republic  of  Poland 
states  on  each  treasury  bill  that  the  Polish  mark  does 

not  have  any  par  value  and  will  be  exchanged  into  cur- 
rency issued  on  a  gold  basis,  at  such  time  and  at  such 

rate  of  exchange  as  may  be  determined  upon  by  the 
government.  It  is  an  inheritance  from  the  days  during 
the  war  when  the  present  Polish  territory  was  occupied 
by  Germany  and  when  Germany  at  that  time  issued  a 
Polish  mark. 

It  makes  but  little  difference,  however,  whether  the 
Polish  mark  is  worth  3,000  to  the  dollar  or  10,000  to  the 

dollar.  The  vital  thing  is  stabilization  of  the  mark  at 
some  value,  and  when  it  has  become  stable  for  a  suffi- 

cient period  of  time,  prices  will  automatically  reach  a 
level  approximating  their  gold  value.  At  that  time, 
then,  the  currency  now  being  used  can  be  converted  or 
exchanged  into  permanent  currency,  issued  on  a  gold 
basis,  without  any  serious  trouble.     The  dangerous  and 

disturbing  thing  is  the  rapid  and  wide  fluctuation  that 
has  occurred  in  the  past,  and  a  rapid  appreciation  in 
value  may  be  worse  than  a  rapid  depreciation  in  its 
effect  upon  the  business  of  the  country. 

With  the  exchange  situation  as  it  has  existed  in  Po- 
land for  the  past  two  years,  the  government  has  had 

extreme  difficulty  in  even  approaching  the  balancing  of 
a  budget.  Taxes  and  duties  are  levied  and  collected 
and  before  the  money  so  collected  is  used,  the  market 
may  have  depreciated  until  the  purchasing  value  of 

the  taxes  is  perhaps  only  one-half  to  two-thirds  as  much 
as  it  was  when  the  taxes  were  levied.  The  govern- 

ment fully  realizes  the  necessity  of  balancing  its  budget, 
of  levying  and  collecting  adequate  taxes,  of  .stabilizing 
Ihe  exchange  and  building  up  a  gold  reserve  for  its 

currency.  Fundamentally,  Poland  is  in  a  good  posi- 
tion as  is  shown  by  the  fact  that  at  the  present  time 

she  has  the  smallest  per  capita  debt  of  any  European 
country.  It  is  now  about  $13  per  capita  as  against  that 

of  Czecho-Slovakia  amounting  to  $53  and  is  quite  in- 
significant when  set  opposite  the  .staggering  per  capita 

debt  of  France  amounting  to  $1,550  per  capita. 
The  present  minister  of  finance  is  a  banker  who  has 

had  a  long  and  wide  banking  experience  both  in  Poland 
and  elsewhere,  and  is  familiar  with  international  bank- 

ing.    He  has  recently  stated  that: 

It  is  absolutely  essential  that  taxes  be  adjusted  to  the  con- 

dition of  the  country.  Though  Poland's  fiscal  apparatus  is 
still  unsatisfactory,  its  shortcomings  are  due  to  the  fact 
thait  the  reborn  state  has  been  in  existence  only  three  years 

.  .  .  the  evil  of  currency  depreciation  must  be  fought 
off  and  a  means  devised  by  which,  in  the  race  between  de- 

preciation of  currency  and  the  collection  of  taxes,  the  latter 
be  not  too  far  outdistanced  ....  though  there  have 
been  continuous  offers  of  loans  from  various  sources,  no 
loan  will  be  negotiated  until  the  entire  situation  is  well  in 
hand  ....  no  restrictions  will  be  made  against  for- 

eign currency  accounts  carried  in  Polish  banks  and  freedom 
of  action  will  be  guaranteed  to  foreign  investors  .... 
to  attract  foreign  capital  one  must  guarantee  it  free  exit 
from  the  country. 

This  statement"  reflects  the  attitude  of  the  serious 
financial  and  business  men  of  Poland,  as  I  found  it  this 
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summer.  I  can  say  that  both  the  government  and  Polish 
industries  are  anxious  to  secure  foreign  capital,  more 
particularly  capital  originating  in  the  United  States, 
realizing  that  such  capital  comes  from  a  country  which 
has  the  largest  available  liquid  capital  today,  and 
further  that  capital  coming  from  this  country  does  not 
have  any  political  significance. 

I  had  occasion  to  address  a  series  of  questions  on  the 
subject  of  foreign  capital  to  the  minister  of  foreign 
affairs  last  July,  and  the  reply,  together  with  the  above 
quoted  statement  of  the  minister  of  finance,  shows 
clearly  the  attitude  at  present  taken  by  the  government 

of  Poland  towai'd  foreign  capital.  The  reply  from  the 
chief  of  the  economic  bureau  of  the  ministry  of  foreign 
affairs  is  as  follows : 

The  Polish  government  is  favorable  to  all  American  in- 
vested capital  in  Poland,  no  matter  in  which  branch  this 

capital  is  invested.  The  Polish  government  would  not  be 
opposed  to  American  capital  purchasing  a  majority  of 
shares  in  a  Polish  bank  or  industrial  enterprise  and  thus 
obtaining  control  of  such,  provided  all  the  laws  and  regu- 

lations of  the  republic  of  Poland  are  abided  by  .  .  .  .as 
for  export  prohibitions,  they  are  now  practically  abolished 
in  Poland  ....  In  answer  to  your  last  question,  I 
want  to  insist  on  the  fact  that  the  Polish  government,  want- 

ing to  attract  foreign  investment  capital,  does  not  charge 
it  with  any  special  taxes,  but,  on  the  contrary,  is  willing  so 
far  as  possible  to  grant  it  special  privileges. 

Poland  as  a  Machinery  Market 

On  the  whole,  Poland  and  her  people  are  very  friendly 
and  favorabl.v  disposed  toward  America  and  American 
made  machinery.  That  she  will  need  to  import  a  great 
([uantity  of  machinery  to  develop  her  vast  resources  may 

be  seen  from  a  survey  of  her  own  machinery  manufac- 
turing status. 

At  the  present  time  there  are  practically  no  large  con- 
cerns manufacturing  machinery.  There  are  a  few  con- 
cerns engaged  in  the  manufacture  of  internal  combus- 

tion engines,  agricultural  machinery,  and  other  classes 
of  machinery  in  a  small  way.  Up  to  the  present  time, 
machinery  of  practically  all  types  used  in  Poland  has 
been  imported  from  Germany,  Austria,  England  and 

.some  from  the  United  States.  It  is  expected  that  con- 
cerns will  be  organized,  as  soon  as  conditions  warrant, 

o  manufacture  certain  classes  of  machinery  within  the 
country  but  there  will  always  be  a  demand  for  imported 
machines. 

Practically  without  exception  the  metric  system  is 
used  in  connection  with  machinery  and  manufacturing 
in  Poland,  the  same  as  in  other  European  countries,  and 
it  would  be  well  for  American  machinery  builders  to 
bear  this  important  point  in  mind  when  making  quota- 

tions or  furnishing  specification  on  any  equipment. 
Before  the  war  there  were  3,200  sawmilLs,  furniture 

factories,  and  other  woodworking  plants,  employing 

50,500  workers.  Modern  equipment  is  needed  to  in- 
crease the  producing  capacity  of  present  mills  and  addi- 

tinal  equipment  is  necessary  for  Poland  to  reap  the 
benefit  of  cutting  and  exporting  much  more  timber  and 
timber  products  than  she  is  now  doing. 

Poland  Has  Vast  Timber  Area 

Of  the  total  area  of  Poland,  about  2,300,000  acres,  or 

24  per  cent,  is  covered  by  forests  chiefly  of  pine,  Scotch 
fir,  and  oak.  It  is  estimated  that  there  could  easily  be 
cut  annually  4,000,000,000  board  ft.  provided  operating 
capital  and  equipment  were  available.  There  is  a  big 
market  at  home  and  an  export  market  for  all  that  can 
be  produced  beyond  domestic  needs.  This  branch  of 

Poland's  industrial  life  will  be  developed  more  and  more 
within  the  next  few  years,  and  it  is  not  difficult  to  see 
that  she  will  require  considerable  machinery  for  so 
doing.  It  is  also  quite  possible  that  she  will  look  into 
the  merits  of  high  production  American  saw  mill 
machinery  with  band  and  re-saws,  rather  than  the  slow 
and  almost  obsolete  gang  type. 

The  present  Poland  contains  one  of  the  largest  textile 
producing  centers  in  Europe.  Last  January  she  had 
operating  one  and  one-quarter  million  spindles  and 
twenty-two  hundred  looms,  employing  58,000  workers. 
When  I  was  Poland  in  July  of  this  year,  she  was  operat- 

ing, 130  per  cent  of  the  spindles  and  80  per  cent  of  the 
looms  compared  with  pre-war  figures,  and  was  consum- 

ing cotton  at  the  rate  of  218,000  bales  per  year  The 
majority  of  this  cotton  reaches  Poland  from  the  United 
States  indirectly  through  Bremen.  All  the  mills  had 
more  orders  on  hand  than  they  could  fill,  owing  to  lack 
of  liquid  capital  to  purchase  more  raw  material  and 
machinery.  This  business  must  expand  and  new  textile 

machinery  must  be  purchased.  New  mills  and  new  addi- 
tions are  now  being  planned  and  will  be  started  as  soon 

as  financing  can  be  arranged.  At  present  practically 
all  textile  machinery  is  either  German  or  English  made. 

'  I'll ,  u-^>i  Aiiu  i-irdu  ri/iisii  C/iUiuber  of  Commerce 

FIG.  3— ONE  OF  THK  BAR  MILLS  IN  AN  IMPORTANT  POLISH  STEEL  COMPANY 
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England  has  this  last  year  sold  and  delivered  consider- 
able orders  for  spindles  and  looms  for  Polish  mills.  Our 

trade  commissioner  in  Poland  reports  "so  far  as  is 
known,  there  was  not  a  single  repudiated  cotton  bill, 

although  the  Polish  spinners  had  to  find  about  $14,000,- 
000  during  the  past  (1921)  year." 
The  coal  deposits  within  the  boundaries  of  the 

Poland  of  today  are  estimated  to  be  fifty  billions  of 

metric  tons  and  last  year  there  were  mined  only  thirty- 
one  million  tons.  Work  is  now  under  way  to  open  up 
new  fields  and  new  mines,  and  a  large  potential  market 
for  American  mining  machinery  will  be  available. 

The  iron  ore  reserves  are  estimated  at  a  billion  tons 
with  a  production  of  only  300,000  last  year.  In  that 
portion  of  Silesia  which  is  now  within  Poland  there  was 
produced  in  1920  the  following: 

Pig  iron 
Steel  ingots 

,  Finished  products 
Semi-finished  products 
Sulphuric  acid 
Refined  zinc 
Lead 

350,000  metric  tons 
1,100,003 
450,000 
72,000 

130,000 
34,000 
17,000 

whether  they  will  do  the  business  under  conditions  as 
the.y  now  exist. 

The  one  drawback  to  big  increase  in  business  in 
Poland  and  in  her  buying  power  in  the  United  States 
is  the  lack  of  working  capital.  This  handicap  is  real- 

ized by  the  government,  and  steps  are  being  taken  to 
overcome  it,  but  the  road  is  difficult  due  to  the  exchange 
situation  and  due  to  the  unsettled  conditions  in  other 
European  countries.  If  American  business  men  will 
make  the  same  study  of  the  situation  that  the  Baldwin 
Locomotive  Works  did,  and  then  have  the  same  courage 
to  back  their  judgment  as  this  concern  had,  American 
machinery  can  and  will  be  sold  to  Polish  industrials. 

I  shall  not  attempt  to  recommend  any  method  of  pro- 
cedure but  can  say  from  my  own  experience  that  the 

Polish  manufacturers,  bankers  and  the  government  are 
all  ready  and  anxious  to  find  some  way  to  increase  theif 
purchases  from  American  manufacturers.  They  have 

ample  security  for  their  obligations  and  if  our  manu- 
facturers and  their  bankers  can  arrange  to  meet  the 

competition  of  other  countries  as  to  terms  of  pajTnent, 
this  new  market  will  be  available  to  them. 

These  mines  and  plants  at  present  are  largely 

equipped  with  German  made  machinery.  What  they 
will  use  in  the  future  depends  to  some  extent  on  our 
manufacturers. 

At  the  present  time  factories  are  under  construction 

by  a  concern  having  contracts  with  the  Polish  govern- 
ment for  the  production  of  aeroplanes.  This  factory 

must  be  provided  this  winter  with  equipment  and 

machinery  which  will  probably  be  valued  at  $200,000 

to  $250,000.  Some  one  outside  of  Poland  will  supply 
these  machines. 

What  Poland  Needs  Immediately 

Electrification  of  the  steam  railways  entering  Warsaw 

is  under  way.  Extension  of  present  street  railways  is 

being  prepared.  New  electric  suburban  and  interurban 
lines  are  being  designed.  These  plans  will  call  for  large 

jguantities  of  equipment,  none  of  which  is  manufac- ttred  within  Poland  at  present. 

Making  full  allowance  for  all  recent  purchases,  the 

Polish  railway  system  is  still  20,000  fifteen-ton  freight 
cars  short  of  requirements.  Car  shops  have  been  erected 

and  are  now  in  operation.  Additional  shops  also  are 

planned  for  this  purpose.  These  shops  all  require 
machines,  such  as  are  made  in  the  United  States. 

Poland  expects  to  produce  part  of  her  locomotives  in 

her  own  factories,  but  machinery  and  equipment  must 

be  purchased  before  anything  like  the  production 
desired,  can  be  hoped  for.  Poland  is  today  operating 
or  has  on  order  175  locomotives  purchased  from  the 

Baldwin  Locomotive  Works.  The  experience  of  this  con- 
cern with  Poland  has  been  so  satisfactory  during  the 

past  three  years  that  it  has  recently  accepted  a  new 
order  for  locomotives. 

Poland  was,  as  you  know,  in  whole  or  in  part,  occu- 
pied by  hostile  armies  from  1914  to  1920,  and  a  great 

percentage  of  her  machinery  was  either  destroyed  or 
put  out  of  commission.  Present  requirements  and  pro- 

posed projects  for  the  near  future  will  require  the  im- 
portation into  Poland  of  large  quantities  of  various 

classes  of  equipment  and  machinery .  Whether  this 
machinery  will  come  from  the  United  States  or  some 
other    country    depends    on    our    manufacturers    and 

Fitting  Hammer  Handles 

By  F.  M.  A'Hearn 
The  writer  has  noted  a  number  of  articles  in  the 

American  Mcwhwist  during  the  past  few  months  describ- 
ing methods  of  holding  hammer  heads  on  handles.  The 

first,  as  I  remember,  utilized  a  piece  of  discarded  pneu- 
matic tire  casing — the  last,  described  by  Andrew  J. 

Schwartz  on  page  811,  Vol.  57,  a  very  dependable  way 
involving  considerable  work. 

At  the  time  of  the  publication  of  the  first  article  my 

thoughts  went  back  to  a  kink  practiced  by  an  old  black- 
smith some  thirty  years  ago,  which  I  in  turn  tried  and 

found  convenient  and  satisfactory  and  was  expecting  to 

ne.! 

FIG.    1— HAMMKK    FITTED    WITH   TWISTKD    WKDGK.      FIG. 
2 — TWISTED  WEDGE.     FIG.  3 — A  NICKED  WEDGE 

see  published  from  week  to  week  by  some  of  the  '"old 

timers." 
Fig.  1  shows  an  ordinary  forged  wedge  driven  into 

the  handle,  the  wedge  being  slightly  twisted  as  shown  in 

Fig.  2.  The  twist  is  given  by  catching  the  wedge  at  the 
thick  end  in  the  vise  and  giving  each  side  of  the  thin 

end  a  tap  with  the  hammer.  I  never  saw  a  wedge  come 
out  when  made  in  this  way. 

The  wedge  nicked  by  cutting  the  comers,  as  shown  in 

Fig.  3,  has  been  used  by  the  writer  but  never  seemed  to 
have  the  habit  of  Staying  in  one  place  and  doing  its  work 
like  the  one  illustrated  in  Fig.  2. 
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Repair  Jobs  in  a  Railroad  Shop 
By  S.  ASHTON  HAND 

Asscx'iute  Kditor,  Amirictni  Machinist 

Extension  tools  for  the  planer — Enlarging  pistons — An 
old  quartering  machine — Rapid  threading — Machine  for 
keyseating  axles — Fixture  for  babbitting  crosshead  shoes 

IN  LATE  YEARS  locomotives  have  increased  in  size 
and  there  are  not  many  shops  where  equipment  Has 
been  provided  to  take  care  of  repairs  on  the  larger 

parts  without  resorting  to  makeshifts  of  one  kind  or  an- 
other. In  the  case  of  cylinder  vrork  where  the  flat  seat- 

ing surfaces  of  the  cylinders  must  be  planed,  there  are 

to  the  other  holder  when  r.tcessary.  In  operation  an 
extension  toolholder  is  attached  to  the  regular  clapper 
box  of  the  planer  by  the  studs  ordinarily  used  for  clamp- 

ing the  tool,  the  studs  passing  through  holes  in  the 
square  base  of  the  extension  tool.  The  time  required 
to  do  the  work  with  such  tools  is,  of  course,   much 

FIG.    1— PLANING    OYLINDEKS.      FIG.    2— HOME   MADE   MAOHINK  FOR  KEYSEATING  AXLES 

comparatively  few  shops  having  planers  that  will  allow 

the  cylinders  to  pass  under  the  crossrail  oj*  between  the 
housings. 

Where  cylinder  work  must  be   done  on  planers  too 
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longer  than  if  the  planer  were  large  enough  for  the  job, 
as  only  comparatively  light  cuts  can  be  taken. 

Keyseating  locomotive  driving-wheel  axles  requires 
a  machine  with  a  table  better  supported  against  long 
overhang  than  is  the  case  in  the  knee-type  milling 
machine.  The  planer-type  machine  is  an  ideal  one  for 
the  job,  but  such  machines  are  generally  too  busy  to 
permit  their  work  to  be  disturbed  for  occasional  short 
jobs,  such  as  axle  keyseating.  A  home  made  machine 
for  keyseating  axles  is  shown  in  Fig.  2.  The  axle  is 
clamped  to  a  table  sliding  on  a  long  bed  similar  to  the 
bed  of  a  planer.  The  head  is  carried  on  uprights  and 
is  provided  with  an  overarm  to  support  the  outer  end 
of  the  cutter  arbor.     The  drive   is  by  an  air  motor 

fk;.  :j — ciKjOK  fok  uriving  boxes 

small  for  the  job,  It  is  necessary  to  use  extension  tool- 
holders  such  as  are  shown  in  Fig.  1  at  A  and  B.  It  will 
be  seen  that  the  shorter  of  the  toolholders  is  provided 
with  a  toolpost  and  clapper  box  that  can  be  transferred FIG.   4 — AN   OLD  QUARTERING   MACHINE 
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],K;.  5— machining  A  PISTON.     FIG.   6 — PISTONS  KKCLAI.MED  BY  CASTING  l;i... !J  THEM 

attached  to  the  pinion  .shaft  at  A,  the  speed  being  re- 
duced by  gearing  on  the  pinion  shaft  and  the  spindle. 

IIG.  7— MACHINING  A   POT  CASTING  FROM  WHICH 
T'l.'STON  RINGS  WILI..  BE  CUT 

The  vertical   shaft   8 
transmits    motion    to 

1 
^r.   cm L- 

FIG.         8  —  MUI^TIPI.,E 
BL.ADED  TOOL  FOR 
CUTTING    PISTON 

RINGS 

is  driven  from  th-o  spindle  and 
the  mechanism  for  feeding  the 
table.  The  chuck  shown  on  the 

boring  mill  table  in  Fig.  3  is  for 
holding  driving  boxes  for  boring 
and  facing.  In  general  principles 
it  is  similar  to  the  Moss  chuck, 

widely  used  in  Southern  railroad 
shops,  and  described  in  a  former 
article.  The  jaws,  A  and  B,  enter 

between  the  driving-box  flanges 
and  the  screws  at  C  are  brought 
to  bear  on  the  lower  flange  in 
order  to  hold  the  box  down  on  the 

parallels  at  D  and  E.  The  jaw  G, 
at  the  rear,  prevents  the  box  from 
moving  in  that  direction  when 
under  the  pressure  of  the  cut. 

The  old  quartering  machine, 
illustrated  in  Fig.  4,  was  built 
before  the  civil  war  but  by  whom, 
or  at  exactly  what  date,  is  not 
known.  As  originally  constructed, 
the  boring  bars  were  fed  by  hand, 
requiring  the  services  of  two  men, 

one  at  each  bar,  to  do  the  work  in  the  minimum  time. 
A  few  years  ago,  mechanism  was  applied  to  render  the 
feeds  automatic,  the  arrangement  of  which  can  be  seen 
on  one  of  the  heads  at  .4. 

Many  pistons,  such  as  rhe  one  shown  i".  Fig.  5,  are 

merely  heavy  rings  and  are  bolted  to  ca-^t-steel  center 
webs  for  attaching  to  the  rods.  The  boring  mill  is  an 
ideal  machine  for  making  pistons,  especially  when  one 
of  the  heads  is  equipped  with  a  turret  carrying  all  the 
tools  necessary  for  boring  and  turning,  as  is  the  case 
in  the  machine  to  V)e  seen  in  the  illustration.  The  tool 

for  cutting  the  grooves  for  the  packing  rings  is  held 

in  the  head  at  the  left  and  the  grooves  "-an  be  cut  while 
the  turret  tools  are  in  opei-ation. 

It  has  not  been  many  years  since  it  was  the  pratcice 

to  scrap  pistons  belonging  to  cylinders  that  were  re- 
bored.  Now  such  pi.stons  can  be  made  Berviceable  by 
turning  them  to  a  diameter  well  below  that  at  the 
bottoms  of  the  ring  grooves  and  casting  brass  around 
them  to  bring  them  up  to  the  required  size.  Grooves 
are  cut  around  the 

reduced  pistons  to 
anchor  the  brass  in 

place  and  grooves 
for  the  rings  are  cut 
in  the  brass.  Some 

pistons  that  have 
been  reclaimed  in 
this  way  may  be 

seen  in  the  fore- 
ground of  Fig.  6. 

Piston  ring  s  are 

made  from  a  cylin- 
der or  pot  of  cast 

iron.  The  pot  is 
turned  and  bored 
si  mul  t  aneously. 

using  a  tool  in  each 
head  of  the  boring  mill  as  shown  in  Fig.  7,  and  the  rings 
are  cut  from  it  by  the  multiple  bladed  tool,  to  be  seen  in 

Fig.  8.  The  ten  blades,  or  cutters  in  this  tool,  are  clamped 
in  grooves  cut  crosswise  in  the  holder  and  are  adjusted 
so  that  the  rings  will  be  cut  from  the  pot  progressively, 
the  first  ring  coming  from  the  top  of  the  pot. 

A  quick  way  of  cutting  the  threads  on  brass  plugs 
for  grease  cups  is  shown  in  Fig.  9.  .\  threading  die 
is  clamped  to  the  table  of  a  drilling  machine  and  the 

.spindle  carries  a  .'vteel  rod,  .squared  at  the  lower  end. 
The  plugs,  one  of  which  may   be   seen  on  top  of  the 

9 — ^TH i:i;a  1  )i.v< ;  cjkk.xsi:- 
CUP  PLUGS 
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die,  are  caat  with  pockets  in  them  to  engage  the  square 
on  the  end  of  the  rod  referred  to.  In  operation,  a 
plug  is  grasped  by  the  hand  and  held  ao  the  rod  enters 
the  pocket.  The  spindle  is  then  lowered  so  that  the 
plug  is  forced  into  the  die,  following  up  the  plug  until 
the  threading  is  completed  and  until  it  has  passed  en- 

tirely through  the  die  and  drops  into  a  i-eceptade  be- 
neath the  table  of  the  machine.  The  spindle  is  then 

raised  and  the  operation  repeated.  The  machine  is  not 
stopped  between  operations. 

In  many  shops,  crosshead  .«hoes  are  planed  after  being 
babbitted.  A  fixture  for  babbitting  crosshead  shoes,  in 
which  they  are  so  accurately  sized  and  aligned  as  not  to 

that  determines  the  width  ol  the  channel,  where  the 
shoe  fits  the  crosshead  guide,  is  adjustable  as  to  width, 
as  shown  in  the  drawing,  Fig.  12.  The  tongue  is  com- 

posed of  three  wedges.  A,  B  and  C,  the  two  outside 
wedges  being  guided  on  and  locked  to  the  wedge  in  the 
center.  Turning  the  screw  D  causes  the  two  outer 
wedges  to  slide  longitudinally  on  the  central  wedge, 
increasing  or  decreasing  che  width  of  the  tongue  accord- 

ing to  the  direction  in  which  the  screw  is  turned.  The 
wedges  are  graduated  so  that  the  tongue  can  be  adjusted 
to  any  width  within  its  range  without  m'.'asuring.  A 
detail  showing  the  mounting  of  one  of  the  outer  wedges 
on  the  one  in  the  center  is  given  in  the  half  section  at 

FIGS.  lU  .VXD  11— FIXTURE  FOR  BABBITTING  CROSSHEAD  .SIiOK.S 

require  planing,  is  shown  in  Figs.  10  and  11  and  in  detail 
in  Fig.  12.  In  Fig.  10,  the  fixture  is  shown  opened  foi 
the  insertion  of  a  shoe,  while,  in  Fig.  11,  the  fixture  is 
shown  in  the  closed  position.  The  shoe  is  centrally 
located  in  the  fixture  by  the  web  A,  which  fits  between 
the  lugs  B  on  each  side,  and  located  longitudinally  by 
the  angle  iron  C,  which  also  acts  as  a  dam  to  hold  the 

molten  babbitt  from  escaping  at  that  point.'  Dams  at 
both  sides  are  formed  by  flat  bars  clamped  on  the  top 
on  each  side  of  the  shoe,  as  shown  at  D.     The  tongue 

f^.  With  a  shoe  in  place  and  the  fixture  closed,  as  in 
Fig.  11,  the  whole  arrangement  is  swung  into  a  vertical 
position  about  the  pivot  E  and  the  molten  babbitt 
poured  at  G.  The  work  done  in  this  fixture  is  first  class 
and  much  time  is  saved  as  the  shoes  are  ready  for  use 

without  planing.  The  fi.xture  was  designed  by  M.  Heb- 
lin,  checker  of  cost  and  efficiency  data  at  the  Nashville 
shops  of  the  Nashville,  Chattanooga  &  St.  Louis  Rail- 

way, where  the  data  and  illustrations  for  this  article 
were  obtained. 
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FIG.   12— DETAILS  OF  FIXTl'RE  FOR  RABBITTING  CROSSHEAD  SHOES 
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Small  Working  Model  of  Sebastian  Lathe 
A  novelty  among  lathes  is  the  small  working  model 

of  a  15-in.  x  6-ft.  Sebastion  geared-head,  quick-change, 
motor-driven  lathe,  that  is  shown  in  the  illustration. 
The  model  is  true  to  the  form  and  propoi*tion  of  the 
Type-S  lathe  describe  on  page  839,  Vol.  55  of  American 
Machinist  for  the  Sebastion  Lathe  Co.,  Cincinnati,  Ohio, 
and  it  is  built  to  scale  one-third  the  size  of  the  actual 
lathe. 

The  principal  interest  attached  to  the  machine  is  that 

it  is  equipped  with  all  the  modern  features  of  the  motor- 

WOKKING   M<Jl)h;L  OK   SIOBASTIAN  LATHE 

driven  geared-head  lathe,  and  can  be  run  directly  from 
a  lighting  circuit.  The  machine  is  capable  of  perform- 

ing all  the  functions  of  the  full  size  lathe.  Due  to  the 
fact  that  the  lathe  is  composed  of  aluminum  to  the 
extent  of  about  90  per  cent,  its  weight  is  only  60  lb. 

The  ease  of  portability  makes  the  model  ideal  for  use 
in  demonstrating  by  sales  departments.  It  can  be  set 
on  a  desk  to  bring  before  the  cu.stomer  all  the  points 
of  the  machine,  actually  outlined  in  metal.  It  is  the 
belief  of  the  maker  that  the  machine  is  the  only  work- 

ing model  that  has  been  made  of  a  lathe. 

"Safety  First"  Failures 
By  L.  L.  Thwing 

One  trouble  with  many  Safety  F'irst  or,  later  and 
better,  Don't  Get  Hurt  movements,  is  that  there  is  no 
variety  to  the  efforts  to  attract  and  retain  the  attention 
and  interest  of  the  men.  When  these  movements  were 
first  started  they  attracted  attention  because  they  were 
new,  and  because  they  were  being  pushed.  After  a 
while  both  the  attention  and  the  push  often  become 
perfunctory.  For  example:  In  a  large  steel  plant  a 
committee  went  over  some  part  of  the  works  on  one 
day  of  each  week.  Where  the  most  unsatisfactory  con- 

ditions were  found  a  sign  was  hung  up  an  intended  to 
remain  until  the  conditions  were  corrected.  The  sign 
read: 

THIS  IS  THE  DIRTIEST   SPOT  IN   PITTSBURGH 

This  worked  very  satisfactorily  for  a  while  until  some 
wag  attached  another  sign  to  it  which  read: 

YES,  AND  THE  HARDEST  WORKED! 

'fhe  committee  had  no  appropriate  answer  ready,  and 
there  was  an  immediate  falling  off  of  interest  in  the 
safety  first  movement. 

Saving  at  the  Spigot — Discuhsion 
By  John  Thomas 

In  one  of  the  editorials  published  on  page  465,  Vol.  57. 
of  the  American  Machinist,  under  the  above  title,  the 
editor  told  of  the  practice  of  covering  the  cost  of  tools 
made  in  the  departments  where  used,  in  such  a  way  as 
not  to  appear  as  tool  cost.  Unfortunately  it  is  very 
easy  for  the  foreman  to  do  this,  as  he  can  call  the  work 
of  making  such  tools  repairing  or  almost  any  old  thing 
except  tool  work. 

While  tools  so  made  usually  cost  more  than  they 
should  and  are  hardly  ever  satisfactory,  the  practice  of 
kidding  ourselves  into  believing  that  they  cost  us  little  or 
nothing  because  we  charge  the  time  up  to  some  other 
job,  is  even  worse  than  some  of  the  tools  turned  out. 

We  can't  help  but  wonder  what  our  cost  sheets  would 
look  like  if  nothing  but  the  actual  truth  were  put  down. 
It  is  more  than  probable  that  the  majority  of  cost  sheets 

would  have  more  or  less  "government"  work  covered  up 
in  them  somewhere. 

Outside  Work 

A  few  years  ago,  the  writer  was  connected  with  a 
plant  where  they  even  overhauled  automobiles  illicitly, 
three  being  under  way  at  one  time.  The  work  was 
done  in  a  building  used  as  a  storehouse  at  the  time  and 
was  very  little  visited  by  those  higher  up.  Of  course 
the  time  spent  on  these  machines  was  charged  up 
against  regular  production  orders. 

Another  fertile  field  for  that  kind  of  thing  is  the 
service  or  repair  department  of  a  large  plant  where 
work  from  the  different  departments  is  done  and 
charged  up  against  such  departments.  It  is  rarely  that 
any  real  check  is  kept  on  the  amount  of  such  work  sent 

in  and  the  amount  of  "jodding"  which  can  be  gotten 
away  with  is  surprising.  The  writer  has  even  known  of 
cases  where  office  men  have  been  instructed  to  charge 
up  this  time  to  another  shop,  thus  cutting  down  the 
overhead  of  their  own  shop. 

Still  another  excuse  for  doing  a  little  juggling  with 
the  time  cards  happens  when  our  estimates  on  a  job 
are  a  little  too  low  and  we  run  out  of  money  before  the 
job  is  finished.  In  such  a  case  probably  nine  out  of 
ten  shop  managers  follow  the  same  course — look  around 
for  some  other  job  that  seems  to  be  coming  along  pretty 
well  and  load  up  a  little  time  on  that  in  order  to  make 
things  look  all  right. 

Truthful  Time  Costs 

The  foregoing  are  only  a  few  reasons  why  our  cost 
records  are  unreliable  and  why  we  lose  money  on  some 
jobs  and  do  not  get  others  at  all. 

If  our  shops  are  to  be  efliicient  and  we  are  to  know 
where  we  are  at,  we  must  know  definitely  how  a  man 
puts  in  his  time.  Where  the  job  is  continuous  there  is 
no  question,  but  where  there  are  frequent  changes  there 
are  lapses  into  nonproductive  time  which  does  not  ap- 

pear on  the  average  time  card.  Wasted  time,  or  time 
put  on  jobs  that  should  not  be  done  at  all,  or  time  not 
charged  to  the  proper  job  is  what  we  should  know 
about.  We  can't  make  corrections  if  we  do  not  know 
where  the'  trouble  lies. 

If  we  should  issue  order  numbers  to  the  shop,  against 
which  the  men  were  told  to  charge  any  time  which 
could  not  honestly  be  charged  against  regular  jobs,  we 
might  be  able  to  get  a  line  of  just  how  much  money  is 

being  thrown  away  on  "moonshine"  jobs. 
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Principles  of  drawing  sheet  metal  to  form — Design  of  drawing  dies — ^Multiple  drawing 

operations — Combination  dies  for  blanking  and  drawing 

WE  HAVE  shown  in  previous  articles  how  vari- 
ous metals  can  be  blanked,  punched,  bent,  curled, 

pierced  and  perforated  by  the  use  of  punches 
and  dies  of  various  kinds.  In  the  examples  illustrated 
we  have  not  considered  the  drawing  or  stretching  of  the 
metal  to  any  great  extent,  except  as  the  process  of  bend- 

ing changes  the  shape  so  that  the  material  undergoes  a 
slight  distortion.  This  distortion  is  not  usually  very 
great,  although  allowance  must  be  made  for  it  depend- 

ing upon  the  nature  of  the  work  and  the  form  which 
is  developed. 
When  steel  is  heated  it  can  be  hammered  into  vari- 

ous shapes  by  the  process  called  forging.  The  work 
can  be  done  by  hand  with  sledges  or  hammers,  or  in 
drop-forging  dies  as  mentioned  in  our  article  dealing 
with  this  subject.  Certain  shapes  or  forms  cannot  be 
forged  economically,  yet  they  can  be  forced  into  shape 
when  cold  and  made  from  sheet  stock  or  blanks  which 
have  previously  been  punched,  by  using  drawing  dies 
or  punches  of  proper  shapes  and  sizes.  Steel,  brass, 
aluminum,  silver,  gold  and  other  metals  and  alloys  of 
various  kinds  are  shaped  by  the  process  of  drawing  into 
innumerable  forms,  varying  in  size  from  a  shoe  button 
to  an  automobile  crown  fender,  or  to  something  even 
larger  than  this  if  necessary.  The  development  of  the 
process  of  drawing  has  been  especially  rapid  during  the 
past  two  decades,  and  much  knowledge  has  been  gained 
regarding  the  adaptability  of  different  metals  for  the 
production  of  difficult  or  extraordinary  shapes.  A  great 
part  of  this  knowledge  has  been  obtained  as  the  result 
of  costly  experiments,  and  yet  even  among  those  who 
are  continually  engaged  in  this  class  of  work  a  new 

form  which  is  to  be  drawn  is  more  or  less  of  a  "cut 
and  try"  job.  Naturally,  the  knowledge  obtained  by  the 
production  of  other  pieces  of  similar  form  is  of  great 
value  in  work  of  this  sort,  yet  there  are  many  factors, 
some  of  which  are  unknowm,  which  affect  the  design  of 
dies  for  this  kind  of  work,  particularly  when  the  mate- 

rial used  is  something  out  of  the  ordinary  or  one  which 
has  not  been  tested  for  the  particular  purpose  required. 

The  designer  who  takes  up  the  study  of  drawing  dies 
has  a  broad  field  before  him  and  a  subject  of  extreme 

interest.  His  success  or  failure  is  dependent  upon  sev- 
eral factors :  viz.,  his  experience  in  handling  sheet  metal, 

the  collection  of  data  to  which  he  can  refer  regarding 
work  of  a  similar  character,  and  a  thorough  under- 

standing of  the  principles  which  influence  the  design  of 
dies  of  this  character.  The  first  and  second  of  these- 
factors  can  only  be  supplied  by  the  designer  himself, 
and  for  the  third  we  shall  endeavor  to  lay  a  foundation 

For  the  authore'  forthcoming  book.     AH  iight.<!  reserved. 

FIG.  491— PRINCIPI.es  OF  DRAWING  DIES 

in  this  article.  Principles  on  which  the  science  is  based 
will  be  explained  by  means  of  diagrams,  and  a  few 
examples  will  be  given  in  order  to  show  applications  of 
drawing  dies  to  various  pieces  of  work.  We  give  here- 

with a  number  of  important  points  to  be  considered  in 
the  design  of  drawing  dies. 

Points  in  Design  of  Drawing  Dies 

(1)  Quality  of  metal  to  be  drawn.  Definite  knowl- 
edge of  the  grade  and  strength  of  the  material  is  an 

essential  factor.  Some  metals  crystallize  and  break 
more  easily  than  others;  hence,  the  depth  of  the  draw 
which  can  be  made  is  determined  to  some  extent  by  the 
nature  of  the  material  used.  Work  which  requires  very 
deep  drawing  operations  must  often  be  made  from 
special  stock  having  a  quality  suitable  to  the  operations 
which  are  to  be  performed.    Occasionally  it  is  necessary 
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to  experiment  with  several  grades  of  material  in  order 
to  obtain  one  which  will  give  satisfactory  results. 
Under  some  circumstances  it  is  necessary  to  anneal  the 
stock  between  the  various  drawing  operations.  This 
matter  will  be  taken  up  later  in  the  article. 

(2)  Shape  of  the  work.  The  design  of  dies  is 
naturally  affected  to  a  great  extent  by  the  shape  of  the 
work  to  be  produced.  Irregular  or  odd  shaped  forms 

often  require  considei-able  study  before  deciding  upon 
the  best  method  of  drawing. 

(3)  Number  of  drawing  operations  necessary.  It  is 
important  to  settle  upon  the  number  of  drawing  oper- 

ations which  may  be  required  to  produce  the  final  shape. 
In  considering  this  matter  it  must  be  remembered  that 
the  metal  must  be  stretched  and  drawn  in  such  a  way 
that  it  will  not  break  during  the  process.  The  experi- 

ence of  the  designer  is  an  important  factor  in  deter- 
mining these  various  points  and,  although  formulas  of 

various  kinds  are  of  some  assistance,  experience  is  the 
best  teacher. 

( 4)  Layout  of  dies.  Blanking  and  drawing  oper- 
ations may  be  combined  or  it  may  be  found  better  to 

handle  them  in  separate  operations.  It  is  not  always 
advisable  to  attempt  too  much  in  a  single  set  of  dies, 
and  in  determining  the  method  of  procedure  a  great 
deal  depends  upon  the  nature  of  the  work  and  its  gen- 

eral shape.  The  layout  should  be  made  in  accordance 
with  the  production  required  and  the  greatest  economy 
in  manufacture. 

(5)  Accuracy  required.  This  is  a  very  important 
point  which  should  be  considered  early  in  the  design. 
When  work  is  to  be  held  very  closely  to  size  the  greatest 
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FIG.  492— .VPPLICATIOX  OF  SPRIXG  PADS 

care  is  necessary  in  the  procedure.  Such  work  as 
cartridge  shells  and  electrical  and  automobile  parts 
are  often  drawn  very  accurately  and  the  tolerances  per- 

missible are  small.  Consideration  must  be  given  to 
changes  caused  by  wear  in  the  dies  and  provision  must 
be  made  for  replacements  wherever  possible. 

(6)  Uniformity  of  metal  walls.  This  is  a  point  of 
great  importance,  and  if  the  requirements  are  such 
that  uniformity  is  of  extreme  importance,  several  oper- 

ations arranged  progressively  may  be  required  in  order 
that  the  metal  may  be  stretched  a  little  at  a  time  in  a 
uniform  manner. 

(7)  Ironing  out  stock.  In  order  to  prevent  wrinkles 
in  the  material  being  drawn,  pressure  must  be  applied 
so  as  to  hold  the  work  during  the  process  and  cause  it 
to  draw  smoothly.  The  best  method  for  doing  this  is 
dependent  upon  the  grade  of  stock  used,  its  thickness 
and  the  depth  of  the  draw. 

(8)  Air  Vents.  In  some  dies  it  is  necessary  to 
provide  vents  for  air  so  that  the  stock  will  not  stick 
on  the  punch  or  die.  This  would  cause  trouble  unless 
taken  care  of  properly  in  the  designing. 

(9)  Spring  pads.  Drawing  operations  often  require 
that  various  parts  of  the  die  shall  be  movable  separately, 
and  yet  they  must  be  capable  of  withstanding  consider- 

able pressure.  The  method  of  mounting  the  springs  and 
the  amount  of  pressure  required  must  all  receive  proper 
consideration. 

(10)  Diameter  of  Blank.  The  diameter  of  the  blank 

necessarj'  for  producing  a  given  piece  of  work  can  only 
be  approximated.  This  may  be  done  by  means  of  for- 

mulas, but  the  exact  diameter  must  be  determined  after 
the  work  has  been  drawn  and  the  cutting  of  the  blank 
ascertained  by  experiment.  On  some  classes  of  work 
it  is  necessary  to  use  a  trimming  operation  after  the 
piece  has  been  blanked,  but  in  many  cases  this  can  be 
avoided  by  using  methods  which  will  be  hereinafter 
described. 

(11)  Annealing  stock  between  operations.  On  deep 
drawing  operations  the  metal  is  stretched  very  close  to 
its  limit  in  each  operation,  and  it  is  therefore  necessary 
on  some  classes  of  work  to  anneal  the  stock  between 
each  of  the  drawing  operations,  in  order  to  make  the 
metal  more  elastic  and  to  remove  the  internal  strains 
which  would  otherwise  cause  breakage. 

Principles  of  Drawing 

The  principles  involved  in  the  design  of  forming  dies 
are  shown  in  Fig.  491.  The  work  A  is  to  be  drawn 
into  the  cup  shape  shown,  and  this  example  illustrates 
a  very  simple  form  in  order  to  bring  out  the  principle. 
The  first  step  in  producing  this  piece  would  be  to  cut 
out  the  blank  to  the  form  shown  at  B.  Roughly  speak- 

ing, the  principle  used  in  drawing  operations  is  to  force 
the  punch  can-ying  the  stock  with  it  through  an  opening 
in  the  die,  thus  causing  the  stock  to  stretch  and  assume 
the  form  determined  by  the  punch  and  die. 

In  the  case  shown  the  punch  C  fits  into  the  die  D  and 
the  clearance  between  the  punch  and  die  is  equivalent 
to  the  thickness  of  the  metal  being  drawn.  As  the 
punch  passes  down  into  the  die  the  blank  is  carried  with 
it  and  forced  into  the  shape  shown.  At  E  is  shown  a 
sectional  view  of  the  die  with  the  work  placed  on  it 
and  the  punch  just  touching  the  upper  surface  of  the 
work.  The  clearance  shown  at  F  between  the  die  and 

punch  must  be  equal  to  the  thickness  of  the  stock.  The 
position  of  the  work  at  the  completion  of  the  stroke 
is  shown  at  G. 

In  drawing  operations  the  metal  must  flow  smoothly 
into  the  die  and  around  the  punch  in  order  to  avoid 
wrinkles.  To  illustrate  this  point,  let  us  imagine  that 

a  piece  of  paper  is  laid  over  a  drinking  glass  and  pres- 
sure applied  in  the  center  of  the  paper.  This  action 

would  undoubtedly  cause  it  to  wrinkle  around  the  edge,-*, 
and  the  same  condition  is  found  in  the  drawing  of  metal. 
It  is  therefore  necessary  to  hold  the  metal  securely  by 

means  of  pi'essure  pads  while  the  drawing  is  takingf 
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place,  in  order  to  avoid  any  trouble  of  this  sort.  By  so 
doing  the  metal  is  drawn  or  stretched  and  really  ironed 
out  into  the  form  required. 

In  Fig.  492  at  A  is  shown  a  punch  B  just  after  it 
has  struck  the  work  C,  and  the  wrinkles  that  have 
formed  around  the  outer  edge  of  the  stock  are  in  evi- 
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FIG.    493— WORK   REQUIRING  SEVERAL   DRAWING  OPERA- 
TIONS, AND  USES  OF  DOUBLE-ACTION  PRESS 

dence.  At  D  the  same  punch  and  die  are  shown, 
although  in  this  view  the  work  is  resting  on  the  top  of 
the  die  and  the  form  has  not  been  started.  To  avoid 
the  troublesome  wrinkles  shown  in  the  example  at  A,  a 
pressure  pad  E  is  suitably  mounted  on  the  punch  so  that 
it  strikes  the  work  at  the  same  time  that  the  punch  does. 
The  pressure  pad  is  a  sliding  fit  on  the  punch  and  bears 

down  sti'ongly  on  the  work,  being  held  in  place  by 
springs  of  suitable  size  as  indicated  at  F.  In  this 
method  the  blank  slips  slightly  and  sufficient  pressure 
is  developed  by  the  springs  to  prevent  the  work  from 
wrinkling  as  shown  in  the  example  A. 

It  is  often  necessary  to  provide  pressure  in  the  center 
of  the  work  also,  as  in  the  example  G.  This  is  the  same 
piece  of  work  at  the  beginning  of  the  drawing  operation, 
but  in  this  construction  there  is  an  additional  provision 
to  prevent  wrinkles  by  means  of  the  plunger  pad  H 
which  strikes  the  work  on  the  under  side  and  has  a 
tendency  to  prevent  any  trouble  in  the  center  of  the 

work.  Spring  pressure  is  applied  in  the  direction  indi- 
cated by  the  arrow.  At  K  is  shown  the  same  example, 

except  that  the  work  in  this  case  has  been  partly  drawn 
in  order  to  show  the  action  obtained.  The  pressure 
pad  L  holds  the  work  on  the  outer  end  as  the  punch 
descends  and  the  work  irons  itself  over  the  edges  of  the 
die  at  M.  As  the  punch  descends,  the  plunger  N  strikes 
the  portion  of  the  die  O,  so  that  at  this  point  the  work 
would  be  completely  drawn.  As  the  punch  is  with- 

drawn from  the  die,  the  pressure  pad  L  ejects  the  work 
from  the  punch  while  the  plunger  N  throws  the  work 
out  of  the  die;  and  after  the  punch  is  entirely  with- 

drawn, the  work  remains  on  the  plunger  so  that  it  can 
be  very  easily  removed. 

It  is  often  necessary  to  draw  a  piece  of  work  several 

times  before  the  desired  shape  is  produced.  In  Fig.  493 
in  the  upper  portion  of  the  illustration  is  shown  a 
piece  of  work  which  requires  four  operations  to  com- 

plete it.  The  blank  for  this  piece  is  5i  in.  in  diameter, 
and  the  first  draw  produces  the  work  in  the  shape  shown 
at  A,  while  at  B  the  second  form  is  indicated.  The  dia- 

gram at  C  shows  the  shape  formed  in  the  third  oper- 
ation and  D  is  the  completed  part.  This  example  illu.s- 

trates  the  procedure  required  in  drawing  deep  work,  and 
makes  evident  the  necessity  for  careful  study  in  deter- 

mining the  shapes  for  each  draw. 
There  are  some  cases  when  a  piece  of  work  is  turned 

inside  out  in  a  drawing  operation,  and  often-times 
double-acting  presses  are  required  for  various  drawing 
operations..  The  principle  of  a  double-acting  press  is 
such  that  two  separate  operations  are  performed  at 
each  revolution  of  the  flywheel.  The  first  operation, 
which  carries  a  certain  portion  of  the  press  downward, 
performs  a  function  similar  to  that  of  a  spring  pad 
so  that  the  work  is  partially  drawn.  During  the  second 
motion  another  plunger  having  a  separate  movement 
comes  down  and  performs  another  forming  operation  on 
the  work.  There  are  many  opportunities  for  using  a 
press  of  this  sort  on  such  work  as  automobile  feniers 
and  bodies,  axle  housings,  boiler- covers  and  wash  boiiers. 

In  the  example  E  a  piece  is  shown  which  is  drawn  in 
a  double-action  press.  The  work  F,  having  been  pre- 

viously blanked,  locates  on  the  die  G,  and  the  first  move- 
ment of  the  press  carries  down  the  pressure  ring  H 

which  grips  the  work  and  holds  it  in  position,  thus 
avoiding  wrinkles.  The  second  motion  of  the  press 
carries  down  the  punch  K  which  forms  the  work  to  the 
proper  shape.  After  the  blank  has  been  drawTi,  the 
pressure  ring  H  continues  to  grip  the  work  until  the 
punch  has  been  entirely  withdrawn.  The  pressure  ring 
also  rises  and  the  work  is  forced  out  of  the  die  by  the 
plunger  shown  at  L. 

Another  example  of  a  piece  of  work  drawn  on  tt 
double-acting  die  is  shown  at  M.  Here  both  movements 
of  the  press  are  used  for  drawing  purposes.     The  pres- 
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Die  shoe 

FIG,   491— COMBINATION   DIE  FOR  BLANKING   .\ND 
DRAWING 

sure  ring  N  holds  the  stock  and  in  the  first  operation  a 
forming  punch  0  draws  the  work  into  a  semi-finished 
form.  After  this  punch  has  reached  bottom,  the  center 
punch  P  continues  downward,  thus  completing  the  final 
forming  of  the  work. 

At  Q  an  example  of  drawing  work  on  a  single-action 
press  is  illustrated  in  order  to  compare  the  two  methods. 
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The  work  R  has  been  previously  drawn  to  a  part  of  its 
double  depth,  and  in  this  die  the  final  shape  is  produced. 
Close  observation  makes  it  clear  that  the  work  is  formed 
in  the  die  ring  S,  and  while  forming  it  is  drawn  over 
a  large  radius  as  indicated,  which  is  a  decided  advantage 
for  this  kind  of  work  as  the  drawing  action  is  much 
easier. 

It  may  be  decided  that  it  will  be  more  economical 
to  blank  and  draw  a  certain  piece  of  work  in  the  same 

operation,  and  when  cases  of  this  sort  are  found  a 
combination  die  can  be  used.  The  construction  is  some- 

what different  from  that  in  the  examples  previously 
shown.  In  Fig.  494  is  shown  a  die  of  this  nature,  the 
sectional  view  illustrating  the  various  parts  in  the 
closed  position,  with  the  work  A  shown  by  the  heavy  line. 
The  punch  B  and  the  die  C  are  used  to  blank  the  work 
to  the  proper  diameter,  leaving  the  scrap  as  shown 
at  D.  The  work  is  held  against  the  punch  by  a  pres- 

sure ring  E,  which  is  built  inside  the  die  and  has  spring 
pressure  applied  to  it  through  the  pins  F.  As  the  punch 
continues  downward  the  work  is  formed  over  the  form- 

ing block  G,  and  the  pressure  ring  E  ejects  the  work 

from  the  die  after  it  is  finished.  A  "knock-out"  at  H 
is  mounted  in  the  punch  in  order  to  throw  the  work  out 

after  the  forming  operation  has  been  completed.  When 
dies  are  used  for  the  combined  operation  of  blanking 
and  forming,  the  diameter  of  the  blank  can  only  be 

determined  by  experiment,  as  the  stretching  of  the 
metal  makes  certain  changes  in  the  sizes  as  we  have 

previously  stated. 

Galling  of  Pipe  Threads 
By  Frank  N.  Speller 

Metallurgical  Engineer,  National  Tube  Co. 

Until  the  last  few  years,  wrought  iron  was  used  for 
couplings  of  oil-well  pipe  on  account  of  the  ease  of 
welding  and  threading.  As  steel  pipe  has  been  strength- 

ened and  the  upset  joints  developed,  wrought  iron  has 
proved  to  be  too  weak  for  couplings;  and  as  it  is  im- 

practicable to  increase  the  thickness,  manufacturers  are 
forced  to  use  steel  for  this  purpose.  Steel  couplings  are 
now  made  by  the  seamless  and  welded  processes  of 
bessemer  or  open-hearth  steel,  and  are  rapidly  displac- 

*  ing  wrought  iron  for  this  purpose. 
When  the  threaded  joint  is  made  up  with  steel  against 

steel,  there  is  naturally  more  tendency  for  the  metals  to 

seize  and  "gall"  than  with  wrought  iron  to  steel,  al- 
though galling  was  frequently  experienced  with  wrought- 

iron  couplings.  This  action  is  due  to  highly  localized 
pressure,  which  cannot  be  avoided  in  a  die-cut  thread. 

Our  research  staff  has  studied  this  problem  for 
several  years  in  connection  with  developing  the  use  of 
steel  couplings,  and  has  worked  out  an  anti-galling 
treatment  which  is  now  being  applied  by  the  National 
Tube  Co.  to  all  steel  couplings  for  oil  country  use. 
The  principle  is  to  place  a  very  thin  gasket  of  some 
non-ferrous  metal  between  the  threads,  which  is  most 
readily  carried  out  in  practice  by  electroplating  the 
coupling  threads  with  soft  zinc. 

Our  laboratory  has  also  experimented  on  improve- 
ments in  pipe  threading  lubricants,  which  has  resulted 

in  a  new  mixture  consisting  essentially  of  a  large  per- 
centage of  a  suitable  non-ferrous  metallic  powder  inti- 

mately mixed  with  a  suitable  grease.     This  lubricant 

also  has  given  good  results  and  is  now  available  for  use 
in  the  field  in  conjunction  with  electro-plated  couplings. 
We  have  made  a  large  number  of  galling  tests  by 

using  the  standard  4  and  6-in.  interior  upset  drill  pipe 
joint  with  plain  and  electro-galvanized  couplings,  with 
a  screwing-up  speed  of  from  20  to  30  r.p.m.  The 
joint  was  made  up  to  standard  specifications  with  only 
engine  oil  as  a  lubricant,  and  unscrewed.  It  was  then 
made  up  again  without  further  lubrication  and  screwed 
up  one  turn  further  than  standard.  This  procedure  was 
repeated,  taking  the  pipe  up  one  turn  further  each  time 
until  galling  occurred.  We  have  found  that,  when 
tested  in  this  way,  on  the  average,  electroplated  steel 
couplings  can  be  taken  up  three  or  four  turns  further 
than  untreated  couplings  before  galling  occurs.  Tests 
made  with  electroplated  steel  couplings  and  our  new 
lubricant  on  the  new  seamless  interior  upset  drill  pipe 
joint  showed  no  galling  when  the  pipe  was  butted  in 
the  coupling. 

The  grease  lubricant  containing  over  50  per  cent  by 
weight  of  zinc  dust  gives  much  better  results  than  the 
usual  grease  mixtures,  but  is  not  equal  to  the  plated 
thread.  Moreover,  much  depends  on  how  uniformly 
the  grease  mixture  is  applied,  whereas,  when  the 
couplings  are  treated  at  the  mill  the  threads  are  more 
uniformly  protected.  In  any  case  the  threads  should 
be  cleaned  and  well  lubricated  before  the  joint  is  made, 
otherwise  the  zinc  plating  may  be  worn  off  before  the 
pipes  are  completely  screwed  up.  With  the  use  of 
plated  threads  and  a  suitable  lubricant  properly  ap- 

plied in  the  field,  we  believe  there  should  be  little 
trouble  from  galling  in  the  future. 

From  a  paper  entitled  "Pliysical  and  Chemical  Properties  of  Oil 
Country  Tubular  Material,"  presented  at  the  1922  annual  meeting of  the  American  Petroleum  Institute  at  St.  Louis,  Mo. 

New  Constituent  Found  in 

High-Speed  Steels 
Recent  work  at  the  Bureau  of  Standards  has  dis- 

covered an  unidentified  constituent  of  relatively  great 
hardness  in  two  samples  of  high-speed  steels.  It  had 
previously  been  found  that  electrolytic  etching  with  weak 
solutions  of  ammonia  and  with  sodium  hydroxide  has  a 
very  similar  effect  upon  the  various  constituents  found 
so  far  in  alloy  steels — namely,  both  solutions  darken 
chromium  carbide  and  tungsten  carbide,  while  iron 
carbide  and  iron  tungstide  remain  unaffected  even  after 
etching  for  several  minutes. 

The  new  constituent  did  not  respond  to  the  test  for 
iron  carbide  and  iron  tungstide  and  did  not  assume  any 
shape  usually  met  with  in  the  case  of  tungsten  carbide. 
It  did  respond,  however,  to  the  te.st  for  chromium  car- 

bide— that  is,  it  was  darkened  by  either  sodium  hydrox- 
ide or  ammonia.  It  appeared  to  be  similar  in  behavior 

on  etching  to  the  very  minute  particles  noted  in  the 
matrix  of  high-speed  steel  in  the  condition  as  received 
from  the  mill  which  were  brought  out  by  either  am- 

monia or  sodium  hydroxide. 
Since  it  would  appear  from  the  results  of  previous 

investigators  that  a  lai-ge  part  of  the  chromium  present 
in  the  high-speed  steel  is  dissolved  in  the  matrix  (this 
would  depend  on  the  heat-treatment  received),  while  a 
large  part  of  the  vanadium  is  present  in  the  free  state 
as  carbide,  it  seemed  possible  that  the  constituent 
referred  to  above  might  be  a  carbide  of  vanadium.  To 
test  this  an  iron-carbon-vanadium  alloy  is  now  being 
perpared  for  study  wherein  it  is  hoped  to  have  the 
vanadium  and  carbon  present  entirely  as  vanadium 
carbide. 
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Practical  Heat  Treatment  of  Duralumin 
By  J.  A.  BINNIE 

The  results  of  experience  in  heating,  quenching, 
and  aging  the  new  all6y  to  make  it  of  greatest 

value — Data  for  use  in  designing  parts 

THE  MANUFACTURE  of  duralumin  and  its  prac- 
tical application  make  up  a  comparatively  new 

industry  in  the  United  States.  The  extensive  use 
of  aircraft  in  the  late  war,  soon  demonstrated  that  some- 

thing more  reliable  than  wood  was  necessary,  and  just  as 
the  metal  sea-going  ship  superseded  its  wooden  sister,  so 
will  the  all-metal  airplane  oust  the  earlier  wooden  type. 

The  vital  members  of  an  airplane  made  of  steel  would 
have  to  be  very  thin  to  compete  in  weight  with  those 
made  of  wood.  It  was  therefore  found  necessary  to 
procure  some  material  of  low  specific  gravity  and  high 
tensile  strength,  to  take  the  place  of  steel;  hence  the 
introduction  of  duralumin.  This  alloy  has  the  advan- 

tage of  being  weight  for  weight,  three  times  thicker 
than  steel,  with  the  corresponding  advantage  of  local 
.strength  where  this  large  sectional  area  is  concerned. 
In  the  case  of  thin  gage  steel,  local  failure  will  occur, 
probably  from  what  is  known  as  local  flexure,  before 
the  full  strength  of  the  material  has  had  a  chance  to 
develop. 

The  production  of  this  alloy  then,  was  one  problem 
that  faced  the  United  States  on  her  entry  to  the  World 
War.  The  development  of  duralumin,  therefore,  was 
initiated  by  the  government  and  was  actually  worked 
up  by  the  Aluminum  Company  of  America,  and  by  the 
Baush  Machine  Tool  Co.  Both  concerns  operated  in- 

directly under  the  German  patent  and  secured  a  sub- 
stance fully  equal  to  that  developed  by  the  discoverers 

of  duralumin.  Much  of  the  credit  for  the  adaptation 
of  this  material  to  industrial  uses  belongs  to  the  naval 
aircraft  factory  at  Philadelphia.  It  is  through  the 

author's  position  at  the  factory,  in  connection  with  the 
building  of  the  naval  rigid  airship  ZRl,  that  most  of 
the  data  outlined  in  this  paper  has  been  obtained. 

The  construction  of  the  airship  is  the  most  extensive 
use  of  this  interesting  alloy  in  the  United  States.  The 
Navy  Department  is  conducting  the  construction  work 
through  the  Bureau  of  Aeronautics,  the  Naval  Aircraft 
Factory  and  the  Naval  Air  Station  at  Lakehurst,  N.  J., 
where  the  final  assembly  and  organizing  manager  are 
located.  The  value  of  such  work  cannot  fail  to  be 

reflected  in  the  future  commercial  employment  of  dura- 
lumin, and  marks  a  new  era  in  the  life  of  American 

aircraft  in  general.  The  all-metal  airplane  and  airship 
are  with  us  to  stay  and  the  fact  that  industrial  enter- 

prise, other  than  aircraft,  is  deriving  the  benefit  and 
making  full  use  of  duralumin,  makes  a  knowledge  of 
this  unique  alloy  of  peculiar  interest  to  those  engaged 
in  engineering. 

Duralumin    can    now    be    supplied    in    all    types   and 

sections  ranging  from  rolled  plate,  sheet,  angles  and 
tubes,  to  screws  and  rivets  and  all  forms  of  castings 
and  forgings.  Armour  plate  0.276  in.  thick  resists 
penetrations  by  vertical  rifle  fire  at  a  minimum  range 
of  1,000  ft.  The  material  is  usually  furnished  in  the 
hard  condition.  Where  large  quantities  are  in  stock, 
it  is  advisable  as  a  matter  of  shop  routine,  to  paint 
the  annealed  stock  with  some  distinguishing  color. 

How  Duralumin  May  Be  Heat  Treated 

We  will  now  detail  the  practical  shop  method  of  heat 
treatment  employed  on  the  manufactured  stock,  as  it 
is  supplied  to  the  consumer.  To  make  the  position  clear, 
the  general  principles  of  heat  treatment  can  be  enumer- 

ated as  tempering,  annealing  and  aging. 
Duralumin  is  annealed  between  the  temperatures  of 

350  and  380  deg.  C.  and  cooled  in  air.  On  annealing 
within  this  range  of  temperature,  the  metal  becomes 
plastic  so  that  it  can  be  readily  worked  and  formed  into 
all  sorts  of  sections.  In  the  case  of  complicated  or 

"freak"   sections,   it  may  be  necessary  to  anneal   the 
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•Temperature  of  Heat  Treatment  Deg. C. 
1— THE  VARIATION  OF  STRENGTH  OF  DURALUMIN 
WITH   TEMPERATURE  OF  HEAT  TREATMENT 

(AFTER  VICKERS) 

Those  who  are  interested  in  obtaining  more  detailed  information 
on  the  subject  are  referred  to  a  paper  entitled  "'Uuralumin,  a 
iJigest  of  Information,"  by  H.  C.  Knerr,  metallurgist  of  the  Naval 
Aircraft  Factory,  in  Transactuyna  of  American  Society  for  Heat 
Treating,  October,  1922. 

metal  several  times  while  working.  After  this  process, 

the  parts  are  tempered.  This  operation  consists  of  im- 
mersing the  metal  parts  in  a  salt  bath,  heated  to  a 

temperature  of  480  to  500  deg.  C.  and  then  quenching 
in  boiling  water.  The  salts  employed  are  potassium 
nitrate  and  sodium  nitrate  in  equal  parts.  The  tempera- 

ture range  for  annealing  is  350  to  380  deg.  C.  and  for 
tempering  480  to  500  deg.  C,  as  Fig.  1  illustrates. 

The  purpose  of  annealing  is  to  increase  the  softness 
and  ductility  of  the  metal  so  that  it  may  be  more  easily 
formed  into  various  shapes  such  as  stampings,  and  also 
that  it  may  successfully  withstand  the  strains  to  which 
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it  is  to  be  subjected.  The  object  of  the  quenching  bath 
is  to  remove  the  heat  from  the  metal  at  a  rate  best 
suited  for  the  qualities  desired.  The  bath  containing 
ordinary  water  (as  in  this  case)  has  no  virtues  other 
than  to  remove  the  heat.  Recent  investigation  has 

demonstrated  that  air-cooling  is  slightly  better  for  an- 
nealing. The  point,  however,  is  not  emphasized  as 

mechanical  working  tends  to  harden  duralumin,  as  it 
does  other  metals. 

The  tempering  process  as  applied  to  duralumin,  might 
be  taken  as  similar  to  the  process  used  for  hardening 

steel,  with  this  difference — that  steel  becomes  hard  im- 
mediately, whereas  dui-alumin  becomes  soft  at  first,  and 

then  gradually  hardens,  reaching  its  greatest  hardness 
in  about  100  hours. 

Dr.  P.  D.  Merica  and  his  associates  have  pointed  out 

an  apparent  analogy  between  the  hardening  of  dura- 

lumin and  that  of  steel,  "Most  recent  thought  regards 
the  hardening  of  steel  as  due  more  directly  to  the  sup- 

pression of  the  cementite  precipitation  (as  pearlite)  the 
transformation  of  7  into  "  iron  having  taken  place  at 
least  in  part.  The  partial  suppression  therefore  of  the 
precipitation  of  a  compound  from  a  solid  solution  is 

common  both  to  rapidly  cooled  steel  and  to  duralumin." 
This  statement  of  theirs,  however,  is  likely  to  be  mis- 

understood. It  should  be  borne  in  mind  that  the  hard- 

ness of  dui-alumin  increases  during  the  aging  process, 
which  is  the  precipitation  of  the  compound  from  a  solid 
solution. 

To  make  this  clear  let  us  consider  that  to  draw  the 

temper  from  steel,  the  metal  reouired  heating;  if  left 

at  room  temperature  it  remains  unchanged.  The  tem- 
perature at  which  duralumin  remains  unchanged  after 

quenching  is  that  of  liquid  air  (180  deg.  C).  Thus 

ordinary  room  temperature  is  a  "high"  temperature  for 
duralumin,  so  high  that  certain  internal  changes  can 
take  place.  If  duralumin  were  produced  on  the  moon, 
where  the  surroundings  are  colder  than  liquid  air,  it 

would  be  necessai-y  to  heat  duralumin  to  produce  any 
change  in  propei-ties. 

Effect  of  Temperature  on  Strength 

Duralumin,  heated  to  370  deg.  C.  and  quenched,  re- 
mains soft  and  workable  for  approximately  24  hours, 

or  if  heated  to  510  deg.  C.  and  quenched,  it  also  remains 
soft  and  workable  for  the  same  length  of  time.  It  will 
readily  be  seen  from  this,  that  the  immediate  effect 
is  apparently  the  same  in  both  instances  but  that  the 
ulterior  effect  on  property  changes  is  different.  After 

heat  treatment  at  510  deg.  C,  the  hardness  and  duc- 
tility increase  as  actual  tests  shown  in  Table  I  demon- 

strate. The  ultimate  strength  is  in  direct'  relation  to 
the  temperature  range.  It  is  apparent,  therefore,  that 
the  best  properties  are  obtained  at  510  deg.  Centigrade. 

TABLE  I— RESULTS  OF  ANNE.\LIXG  AND  TEMPERING 
DURALUMIN 

Quench 

Ultimate 
Tensile 

Sclero- Heat 

Deg.  C. 

In 

Water 
Deg.  C. 

Strength 
Lb.      per 

Sq.In. Elon- gation 
Per  Cent 

scope 

Hard- 

ness 

Annealing. . . . 
Tempering. . . 

370 

510 

20 
20 

35,000 
55,000 

17 
34 

18 
20 

aging  temperatures,  the  ductility  increase.  The  actual 
values  of  hardness  and  ductility  thus  obtained  depend 
upon  the  quenching  temperatures;  they  increase  with 
that  temperature  up  to  about  520  deg.  C,  corresponding 
to  the  increase  of  CuAl^  in  solid  solution;  at  this  tem- 

perature, any  free  CuAL,  melts  as  a  eutectic  and  the 
material  is  spoiled ;  this  eutectic  temperature,  there- 

fore, marks  the  upper  limit  of  the  useful  quenching 

temperature  range." 
From  the  foregoing  remarks  it  will  be  evident  that 

from  actual  scientific  tests,  520  deg.  C.  must'  not  be 
exceeded,  otherwise  the  metal  would  "burn."  In  the 
writer's  experience,  480  deg.  C.  has  given  every  satis- faction. 

Quenching  is  usually  done  in  cold  water.  It  has  been 
claimed  that  quenching  is  best  and  most  conveniently 
carried  out  in  boiling  water,  100  deg.  C.  (212  deg.  F.). 
and  that  the  period  of  aging  is  greatly  accelerated  by 

the  use  of  boiling  water  for  quenching.  In  substantia- 
tion of  this  claim,  it  is  pointed  out  that  the  mechanical 

properties  are  better  after  quenching  in  hot  rather 
than  in  cold  water,  and  there  is  less  danger  of  warping 
due  to  cooling  stresses. 

In  the  case  of  tempering,  this  acceleration  of  aging 
appears  desirable,  but  in  the  case  of  annealing,  the 
benefit  seems  somewhat  doubtful.  For  instance,  the 
object  of  annealing  is  to  make  the  metal  treated,  soft 
and  workable.  The  longer  the  metal  remains  soft,  the 

more  operations  can  be  perfoi-med  without  frequent 
annealing.  The  rapid  aging  of  the  material,  therefore, 

would  militate  against  the  very  properties  desired.  Ac- 
cepting this  theory  then,  it  would  appear  desirable  that 

the  annealing  process  should  consist  of  cooling  in  air 
or  even  in  the  furnace,  for  the  working  life  of  the 
metal  varies  as  the  aging  period. 

Time  Period  for  Heat  Treatment 

An  important  point  is  the  period  of  time  necessary 
for  the  material  to  remain  in  the  bath.  Plates  to  be 

annealed  from  1  mm.  to  2  mm.  (0.04  to  0.08  in.)  thick 
should  be  left  in  the  bath  for  from  10  to  20  min.  at 

350  deg.  C.  For  tempering  the  time  is  from  7  to  16 
min.  at  500  deg.  C.  The  following  rough  formula  for 
the  duration  period  for  heat  treatment  may  prove 
useful : 

Time  in  minutes  =  C\/t 

Where  f  is  the  thickness  of  the  plate  in  inches,  an'" 
C  a  constant  (equal  to  80  for  an  annealing  heat  -iid 
60  for  a  quenching  heat).  This  constant  C  is  sligntly 
excessive  and  can  be  taken  as  a  maximum.  As  an 

example  take  two  plates  0.016  and  0.070  in.  in  thickness: 

( 

VT 

Time  for  Quonnhing 
in  Min.  60  \/  1 

Time  for  Annealing 
in  Min.  80  l/  I 

0.016 
0.080 0.1265 0.2828 

7  59 

16   96 

10   12 

22  62 

Dr.  Merica's  remarks  on  this  subject  are  enlighten- 
ing: "It  has  been  shown  that  when  duralumin  is 

rapidly  cooled  by  quenching  from  temperatures  between 
250  and  520  deg.  C,  and  aged  thereupon  at  temperatures 
from  0  to  200  deg.  C,  the  hardness  and,  at  least  at  lower 

Rivets  can  have  only  one  form  of  heJlt  treatment, 

namely,  quenching.  About  500  deg.  C,  is  the  usual 
quenching  temperature  adopted.  Great  trouble  is  often 
experienced  because  the  rivets  harden  too  quickly  and 
subsequently  crack.  Rivets  harden  very  quickly  due  to 
their  small  volume,  and  the  fact  that  they  must  be 

worked  while  aging.  They  should  never  be  left  un- 
worked  for  more  than  a  few  minutes  after  quenching. 
It  is,  in  fact,  advisable  to  use  them  immediately  after 
quenching.  If  rivets  are  left  unworked  for  longer  than 
30  min.,  upon  riveting,  small  incipient  cracks  develop 
around  the  periphery  of  the  head.     The  time  allowed 
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in  a  salt  bath,  can  be  taken  as  20  min.  for  a  maximum, 
for  rivets  from  0.09  to  0.159  in.  in  diameter. 

The  material  of  which  the  quenching  tank  may  be 

oomposed  is  of  very  little  importance.  A  wooden  rec- 
tangular tank  with  a  sheet-metal  lining  can  be  used. 

It  is  desirable  to  have  a  metal  rim  however,  if  the  tank 
is  not  lined.  A  slightly  raised  perforated  platform 
surrounding  the  bath  is  also  an  asset.  The  distance 

from  floor  to  rim  need  not  exceed  2  ft.  'A  convenient 
size  would  be  4  x  3  ft.  and  3  ft.  deep.  This  size  would 
be  suitable  for  all  ordinary  small  or  medium  parts.  A 
second  bath  would  then  be  necessary  for  the  very  long- 

est metal  parts.  Its  size  would,  of  course,  be  governed 
by  the  longest  metal  part  to  be  immersed. 

The  usual  bath  accessories  would  be  a  sump,  inlet 
and  overflow.  As  rapid  filling  or  emptying  is  not 
necessarily  called  for,  these  fittings  can  be  of  standard 
type.  Where  hot  water  is  desired,  the  bath  contents 
can  best  be  heated  with  a  circulating  steam  pipe  coil, 
placed  in  the  interior  of  the  bath,  preferably  near  the 
base,  with  a  movable  perforated  tray  placed  just  clear 
of  the  coil. 

Furnace  for  Heat  Treatment 

A  heating  chamber  usually  adopted  for  the  treatment 
of  duralumin,  is  in  reality  a  bath.  It  can  be  constructed 
of  cast  iron  or  of  mild  steel  plates  welded  or  riveted. 
Built  around  the  bath  is  a  brick  furnace,  the  requisites 
of  which  are  as  follows: 

(1)  The  temperature  shall  be  uniform  in  all  parts; 
(2)  The  metal   parts   shall  be  heated   uniformly  on 

all  sides ; 

(3)  The  temperature  shall  be  i-eadily  controlled  by 
the  operator; 

(4)  The   temperature    shall   be   indicated    by   a    py- 
rometer. 

The  methods  of  heating  are  electricity,  gas  and  oil. 
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FIG.    2— STRESS-STRAIN   CURVE  FOR   DURALUMIN   SHEET. 
SPECIMEN   J  X  2   IN.  CROSS-SECTION 

Charcoal  or  coke  should  never  be  used,  because  the 
gases  given  off,  if  they  should  combine  with  the  nitrates 
used  in  the  bath,  would  result  in  a  highly  combustible 
and  explosive  compound.  If  gas  or  oil  is  used  for 
heating,  care  should  be  taken  to  keep  the  flame  away 
from  the  metal  bath  by  means  of  baflfle  plates  or  a  brick 
arch. 

A  batk  of  this  nature  gives  ready  access  to  the  metal 

parts  being  heated,  allowing  them  to  be  removed  quickly 

and  easily.  Means  must  be  provided  for  the  support  of 

parts  when  removing  them  from  the  bath  after  treat- 
ment, so  that  they  will  not  bend  or  distort  under  their 

own  weight,  nor  be  damaged  by  careless  handling.  Wire 
mesh  baskets  are  best  suited  for  this  purpose  and  the 

dipping  basket  should  be  provided  with  a  long  handle. 
The  metal  parts  to  be  heated  can  be  nested  in  the 
basket.  After  treatment,  the  basket  with  its  contents 
intact,  is  removed  from  the  bath  and  immediately 
quenched. 

Care  should  be  taken  to  see  that  the  basket  is  dry 
before  re-immersing  in  the  molten  nitrates.  Dripping 
water  from  the  basket,  if  falling  on  the  nitrates,  will 
cau.se  innumerable  small  particles  of  the  molten  com- 
pound  to  shoot  out  of  the  bath  which  would  be  danger- 

ous to  the  operator.  Blacksmith's  tongs  or  iron  hooks 
can  be  used  to  remove  the  basket  fi"om  the  bath.  They 
too,  should  be  free  from  moisture  when  coming  in 
contact  with  the  molten  salts. 

It  is  desirable  that  the  bath  should  be  enclosed  on 
three  sides  with  a  hood,  leaving  the  fourth  side  open 
for  easy  access.  This  construction  can  best  be  done 
with  sheet  metal,  built  in  the  form  of  a  cowl  with  a 
ventilator.  The  fourth  side  could  easily  be  provided 
with  a  hinged  door.  The  object  of  the  extra  bath  men- 

tioned, for  small  and  medium  parts  is  in  the  nature  of 
an  auxiliary,  in  case  one  should  go  out  of  action,  as 
they  frequently  do  after  prolonged  use.  Another  object 
to  be  considered  is  that  with  only  one  bath  heated  to 
say  500  deg.  C.  a  considerable  time  mu.st  elapse  before 
it  can  be  cooled  to  say  3l00  deg.  C.  for  annealing  or 
vice  versa. 

There  should  be  two  baths  for  heating  rivets  and 
these  baths  will  be  in  use  most  of  the  time.  The  size 
is  small  and  need  not  exceed  12  x  6  x  6  in.  This  small 

size  allows  them  to  be  quickly  heated,  which  is  a  de- 
cided advantage  when  it  is  considered  that  the  bath 

should  be  at  the  desired  temperature  before  the  arrival 
of  the  workmen.  The  fifth  bath,  the  one  for  very  large 
parts,  would  seldom  be  in  use.  It  would  necessarily  be 
located  near  the  quenching  bath  of  corresponding  size. 
One  bath  of  this  size  would  be  suflRcient.  A  shop  pro- 

gram could  easily  be  arranged  whereby  metal  parts  to 
be  annealed  would  not  jibe  with  those  to  be  tempered. 
Sufficient  time  would  thereby  be  allowed  to  raise  or 
lower  the  temperature  over  a  range  between  300  and 
510  deg.  Centigrade. 

Gaging  the  Temperature 

Each  heat  treatment  bath  should  be  supplied  with  a 
pyrometer,  the  indicating  dial  being  placed  within  the 
ready  view  of  the  operator.  It  is  advisable  to  procure 
one  or  two  spare  instruments  for  emergency.  It  is 
worthy  of  note,  that  all  heat  treating  appliances  should 
be  as  near  the  shop  as  possible  and,  for  preference, 
within  the  shop  itself. 

Two  points  to  be  carefully  considered  are  the  utility 
and  the  fire  risk.  The  objects  of  enclosing  the  bath  on 
all  sides  are: 

(1)  The  heat  is  concentrated; 
(2)  The  range  of  molten  salts  is  minimizec  in  case 

of  explosion  or  fires; 

(3)  The  salts  are  prevented  from  splashing  on  any- 
one in  close  proximity; 

(4)  The    surplus    heat    and    fumes   are   carried    off. 
When  it  is  necessary  to  reduce  the  tempera- 

ture rapidly,  an  air  extractor  could  be  fitted 
on  the  end  of  a  flue  leading  from  the  cowl. 

In  the  case  where  it  is  necessary  to  heat  the  bath 
quickly,  and   where  the   bath   is   not   enclosed,  a  sheet 
metal  cover  can  be  provided,  lined  with  asbestos  on  the 
inner  side.    The  enclosed  bath,  however,  is  undoubtedly 
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the  best,  excluding  as  it  does  the  entrance  of  dirt  or 
any  foreign,  injurious  or  dangerous  matter. 

The  number  of  heating  baths  is  an  important  item. 
There  should  be  two  small  baths  for  rivets,  two  for 
medium  parts  and  one  for  very  large  parts,  making  five 
in  all.  It  is  possible  to  have  the  furnace  within  the 
shop,  built  on  a  concrete  foundation  with  a  surrounding 
metal  guard,  and  adequately  ventilated.  There  is  no 
denying  the  fact,  however,  that  where  oil  burners  are 
used,  the  fire  risk  is  always  present. 

The  metal  can  be  worked  in  the  cold  state,  provided 
there  are  no  very  sharp  bends  and  the  operation  is 
straight  forward.  Where  members  are  likely  to  be 
subjected  to  severe  working,  it  is  advisable  to  anneal 
them.  As  a  matter  of  interest,  the  material  does  not 
show  very  good  results  in  fatigue  tests  and  conse- 

quently, where  the  parts  are  subjected  to  a  great  vibra- 
tion, it  is  advisable  to  employ  steel  as  a  reinforcement. 

Effort  of  S.^lt  Spray  on  Duralumin 

If  duralumin  has  been  properly  treated  in  the  pre- 
ingot  stage  and  is  reasonably  free  from  impurities,  little 
or  no  corrosion  is  visible,  if  immersed  in  sea  water. 

If  exposed  to  salt  spray  (sea  air),  it  becomes  verj' 
quickly  coated  with  a  thin  film  of  Al,  Fe  and  Mg  oxides, 
which  are  by  no  means  detrimental  to  the  material. 
On  the  contrary,  they  act  as  a  protective  coating.  When 
steel  has  been  used. in  contact  with  duralumin,  very 
little  electrolytic  action  has  been  noticeable.  It  is 
recommended  that  copper  and  brass,  which  are  also 
strongly  electro-negative  to  duralumin,  should  never  be 
placed  in  contact  with  duralumin  where  subject  to  mois- 

ture. The  metal  can  be  turned  and  machined  at  the 
same  speed  as  brass  and  does  not  seize  or  drag  the 
tools,  as  do  most  aluminum  alloys. 

Kerosene  forms  a  very  good  tool  lubricant  in  thread- 
ing or  finishing  machine  parts,  leaving  a  clean  cut  sur- 

face. When  buffed,  duralumin  takes  on  a  very  fine 
polish  similar  to  silver,  except  that  the  surface  lasts 
longer  as  it  does  not  tarnish  in  the  presence  of  sul- 

phuretted hydrogen  and  similar  gases.  Riveted  mem- 
bers should  never  be  heat  treated,  on  account  of  warp- 

ing. Each  separate  part  should  be  treated  before 
riveting. 

Data  for  Use  in  Design 

In  view  of  the  fact  that  the  full  tensile  strength  of 
55,000  lb.  can  be  relied  on  with  confidence,  duralumin 
may  be  used  for  any  part  of  a  structure  where  the 

TABLE  II— TENSILE  TESTS  OF  PLATE  SPECIMENS 

oi<^ 

s ^                < 

_: 

_;      w oi 
Duralumin 0.65x0.100  0.065 3.338 51,354     5 0.10  in. hole 
Duralumin 0.75x0.100  0.075 

4,368 58,240  20 No  hole 
Aluminum 0.65x0.060  0.039 

829 
21,256     3. 6  0.10  in. hole 

Aluminum 0.75x0.060  0.045 
896 19,911     6. 5   No  hole 

Steel 0.65x0.120  0.078 
5.376 

68,923   13 0.10  in. hole 
Steel 0.75x0.120  0.090 5,824 64,711  30 No  hole 
Brass 0.65x0.093  0  0604 

3,315 54,884  17 0.10  in. hole 
Brass 0.75x0.093  0.0697 

3,606 51,736  55 No  hole 
Copper 0.65x0.137  0.0890 

2,688 30,202   11 0.10  in. hole 
Copper 0.75x0.137  0.1027 

3,405 33,154  45 No  hole 

between  duralumin  and  other  metals  in  the  weakening 
effect  of  drilling  holes  for  rivets,  is  given  in  Table  II. 
In  the  case  of  duralumin,  a  loss  in  ultimate  strength  of 
about  20  per  cent  is  shown. 

Bearing  pressure  for  rivets  should  not  exceed  70,000 
lb.  per  square  inch.  An  ultimate  shear  stress  (in  single 
shear),  of  24,000  lb.  per  square  inch  may  be  allowed 
with  confidence.  The  same  relative  figure  for  the  double 

shear  can  be'  used,  as  in  the  case  of  riveted  joints  in 
steel.  Where  thin  plate  members  are  employed,  it  is 
preferable  to  use  a  large  number  of  small  rivets,  rather 
than  a  few  of  large  diameter.  In  the  design  of  compli- 

cated sections,  care  should  be  exercised  to  have  them 
uniform;  that  is  with  the  free  edge  falling  on  the 
neutral  axis.  Stresses  will  then  naturally  be  at  a  mini- 

mum (on  the  free  edge). 

A  typical  stress-strain  diagram,  the  result  of  research 
at  the  naval  air  craft  factory,  is  shown  in  Fig.  2.  Note 

the  "humps"  on  the  curve,  referred  to  as  "false  yield 
points."  This  is  an  exceedingly  interesting  feature  of 
duralumin  under  load.  The  curve  is  for  one  specimen 
tested  on  a  continuous  run  using  a  Ewing  extensometer 
up  to  8  per  cent  elongation  and  a  height  gage  up  to  break- 

ing point.  When  the  metal  first  came  into  use,  a  tensile 
test  showed  slight  extensions  at  about  20,000  lb.  per 
square  inch,  giving  rise  to  the  belief  that  the  metal  had 
an  abnormally  low  yield  point.  Subsequent  tests,  however, 
have  demonstrated  that  the  metal  has  several  of  what 

have  been  termed  "false  yield  points,"  for  want  of  a 
better  name.  They  do  not  continue,  as  the  metal  retains 
its  elasticity  until  the  true  elastic  limit  and  yield  point 
occur,  usually  in  the  vicinity  of  32,000  lb.  per  square 
inch.  The  reason  for  this  false  yield  feature  is  some- 

what obscure,  but  has  been  described  as  in  the  nature 
of  molecular  adjustments  in  the  material  under  the 
action  of  the  load. 

From  a  practical  standpoint,  it  can  be  looked  upon  as 
quite  a  useful  property,  especially  in  compression,  where 
struts  show  much  more  uniform  results,  due  to  the  fact 
that  the  material  adjusts  itself  to  some  extent  to  the 
load.  In  the  case  of  steel  struts  tested,  variations  in 

the  crippling  load  are  always  in  relation  to  the  homo- 
geniety  of  material  and  the  uniformity  of  section. 

In  conclusion,  the  author  sincereb'  trusts  that  the 
foregoing  considerations,  while  touching  only  on  the 
more  practical  features  of  duralumin,  may  at  least  whet 

the  appetite  of  the  nearest  engineer  for  a  deeper  knowl- 
edge of  this  alloy,  which  is  indispensable  to  the  aero- 

nautical world,  and  is  gradually  finding  its  place  in 
other  engineering  enterprises. 

combination  of  strength  with  extreme  lightness  is  de- 
sirable. It  is  worthy  of  note,  when  working  with  thin 

gage  material,  that  a  small  reduction  occurs  in  the 
strength  surrounding  the  holes,  probably  due  to  the 
heat  produced  by  drilling.     An  interesting  comparison 

Welding  Broken  Foundation  Bolts 

Speaking  before  the  Pittsburgh  Section  of  the  Amer- 
ican Welding  Society,  E.  R.  Norris  told  of  an  interest- 
ing welding  job.  In  tearing  out  an  old  rolling  mill, 

twenty  of  the  3-in.  foundation  bolts  were  either  broken 
or  spoiled.  New  bolts  could  not  be  put  in,  so  the  defec- 

tive bolts  were  burned  off  and  new  threaded  ends  welded 
on,  by  means  of  the  acetylene  torch. 

In  another  case,  a  4-in.  foundation  bolt  holding  a  shoe 
of  a  28-in.  three  high  rail  mill  broke  flush  with  the  top 
of  the  shoe.  By  cutting  out  the  concrete  foundation, 
an  acetylene  weld  was  made  below  the  shoe.  This  weld 
failed,  but  a  thermit  weld  made  later  was  successful. 
On  new  work,  foundation  bolts  are  frequently  set  too 

low.  Welding  a '  section  on  the  bolt  is  the  simplest remedy. 
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Organization  Gone  Mad 
By  Entropy 

It  sometimes  seems  as  though  the  supreme  desire  of 

every  American  was  to  become  an  official  of  some  "na- 
tional" organization.  Some  of  us  join  on  sight  every  ?2 

association  with  the  "national"  title.  Some  go  further 
and  join  everything  that  they  can  get  into.  Considering 
all  the  multitude  of  associations  and  the  abundance  of 
officials  in  each,  there  seem  to  be  almost  enough  offices 
to  go  around;  in  fact,  there  might  be  but  that  some 
joiners  have  the  luck  to  annex  offices  in  several  asso- 

ciations at  the  same  time. 

If  the  dues  and  the  appeal  to  vanity  were  all  there 
were  to  it,  this  state  of  affairs  might  not  be  so  bad; 
but  there  is  no  good  coming  from  joining  an  association 
unless  one  is  going  to  the  meetings,  and  will  be  on  the 
spot  when  offices  are  being  passed  out.  And  then,  one 
cannot  expect  to  be  handed  an  office  on  entrance.  He 
must  attend  faithfully  for  years  before  he  can  hope 
to  become  the  seventh  vice-president  in  charge  of  reso- 

lutions to  be  handed  the  retiring  president.  At  an 
average  cost  of  $100  per  attendance,  the  presidency  of 
even  a  sub-minor  national  association  cannot  be  hoped 
for  under,  say,  $1,200 — which  may  be  good  advertising 
for  the  firm  that  pays  the  expen.se  accounts,  but  also 
may  not. 

Seriously,  however,  we  are  in  great  danger  of  classing 
the  profitable  organizations  along  with  the  unprofitable. 
There  can  be  no  doubt  but  that  every  firm  can  learn 
something  from  others,  competitors  or  otherwise.  If  a 
firm  has  a  cost  sy.stem  that  was  installed  fifteen  years 
ago,  it  should  do  one  of  two  things,  either  send  its 
cost  accountant  where  he  can  find  out  the  most  about 
modern  accounting,  or  else  hire  a  firm  of  accountants 
to  put  in  a  new  system.  If  the  case  is  not  beyond  cure, 
the  first  way  will  prove  the  least  e.xpensive.  Of  course, 
if  a  major  operation  is  necessary,  it  cannot  be  per- 
fonned  from  the  inside.  If  the  firm  is  making  barn- 

door hangers  in  the  way  that  grandfather  used  to  make 
them,  it  may  find  a  large  profit  from  getting  together 
with  its  competitors  at  a  convention  where  all  guns  are 
checked  at  the  door. 

Professional  and  Business  Associations 

That  is,  there  are  two  types  of  organizations  whose 
claims  cas  hardly  be  ignored  by  progressive  firms,  the 
professional  and  the  business.  This  classification  leaves 
out  the  more  purely  social  associations,  which  spread 
good  will  and  afford  entertainment ;  but  the  social  asso- 

ciations can  hardly  be  classed  otherwise  than  as  luxuries 
which  may  be  partaken  of  in  times  of  oversupply  of 
cash,  but  which  should  go  by  the  board  when  business 
is  considered  as  business  alone. 

These  more  purely  social  organizations,  with  a  modi- 
cum of  semi-professional  papers  on  which  to  hang  a 

three-  or  four-day  session  near  the  bright  lights  of 
Broadway  or  the  Board  Walk,  are  the  more  dangerous 
because  they  attract  the  big  men  of  the  organizations, 
and  they  in  turn  are  apt  to  believe  that  all  conventions 
are  alike.  If  only  these  same  big  men  would  attend 
some  of  the  real  working  conventions  where  the  visiting 
members  do  attend  the  meetings,  and  where  real  papers 
and  real  red-hot  discussions  are  in  order,  it  might  be 
much  easier  to  get  a  rational  separation  of  the  sheep 
from  the  goats  and  to  eliminate  the  unprofitable  ex- 

penses of  convention  attendance. 
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^PECIAL^TOMOTIVE 

4.93  in.     Face  |  in.    Total  length  of  hub 
IJ   in.     Hole  IJ  in.  square.     Four  turning 
and  three  facing  tools.    Time  2|  min. 
Fig.  1 — Transmission  gear.    Outside  diam. 

Fig.  2 — Hubs  for  automobile  wheels — 
made  of  forged  steel  and  finished  all  over. 
Nine  cutting  tools  are  used  while  hub  is 
driven    on    keved    mandrel.     Time    1    min. 

Fig.  3 — Cast-iron  piston — 
2j  in.  diam.,  4^  in.  long. 
Three  grooves,  8  tools. 
Time  .^7  seconds. 

Fig.  4   Steering  knuckle  for  automobile — Held  on  centers  in 
special  chuck.  Three  turning  tools  and  five  facing  tools. 
Completed  at  one  handling.  Time  2  minutes.  All  the  opera- 

tions on  this  page  are  performed  LeBlond  multi-cut  lathes. 
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Pig.  5 — Adjusting  nut  for  automobile 
transmission.  Complete  thread  milled 
at  one  revolution  of  head.  Hall  Plane- 

tary Thread  Milling  Machine  Co.,  Phila. 

Fig.  6 — Truck  axle — Drilling  and  ream 
ing  both  ends  at  once.   Two  Colburn  drills 
set    to    make    double    spindle    machine. 
Bushings  removable  for  reaming. 

Fig.  7 — Six-throw  Crankshaft — machining  for  attach- 
ing counterweights.  Roll-over  jig  mills  one  series  of 

faces  on  downward  movement;  jig  turned  over  and  a 
different  set  milled  on  upward  cycle.   2J  min.  per  cycle. 

Fig.  8 — Clutch  ring — Automatic 
countersinking  26  holes  in  each 
ring.  Time  ."JOO  rings  per  hour, both  sides.     Fox  Machine  Co. 

mjSSk 
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Does  Factory  Engineering  Organization  Give  Full  Consideration 
to  Service  and  Service  Station  Problems? 

By  J.  W.  Lord 
Service  Manager.  HarroUl.'i   Motor  Car  Co.,  New  York 

THIS  topic  is  quite  a  broad  one  and  before  giving 
thought  to  it  directly  I  believe  it  w^ell  to  analyze 

briefly  why  service  is  being  pushed  so  much  into  the 
foreground  today:  its  place  and  value  in  the  automotive 
industry  and  the  problems  it  involves. 

The  real  reason  why  service  is  becoming  of  such 
importance  is  that  the  public  is  demanding  better, 

cheaper  and  more  prompt  repairs  and  showing  prefer- 
ence for  those  who  will  give  it  to  them,  just  as  earlier 

in  the  history  of  the  industry  buyers  demanded  greater 
reliability  and  later  reliability  and  at  a  lower  first  cost. 
They  realize  that  the  majority  of  cars  of  today  are 
fairly  reliable  and  that  as  far  as  car  value  is  concerned, 
one  gets  about  what  one  pays  for,  but  they  are  also 
becoming  educated  to  the  automobile  as  a  machine  which 
wears  and  more  and  more  realize  that  maintenance  has 
not  received  the  close  study  which  has  been  given  the 
product  from  a  performance  and  production  angle.  I 
believe  the  manufacturer  who  can  sell  the  most  miles 
per  dollar  of  reliable  car  or  truck  transportation  is  the 
manufacturer  to  whom  the  public  with  transportation 
problems  will  come.  An  honest,  well  designed  and  well 
built  machine  by  itself  .cannot  fill  this  requisite.  It 
must  be  backed  by  facilities  for  prompt,  honest,  well 

made  repairs,  consisting  of  the  "stitch  in  time"  variety 
and  those  of  more  extensive  nature,  necessary  as  mileage 
is  run  up. 

"The  X.Y.Z.  is  a  fine  machine,  but  it  costs  a  fortune 
to  keep  one  running,"  is  often  heard.  Distributers  are 
having  this  thrust  at  them  every  day  and  more  than 
ever  recognize  that  good  service,  better,  cheaper  and 
more  prompt  repairs  are  essential  if  they  are  to  sell 

the  product.  In  other  words.  "Better,  More  Prompt  and 
Cheaper  Maintenance  or  Service"  is  a  most  powerful 
selling  factor.  The  customer's  purchase  of  transporta- 

tion Is  not  complete  without  it.  This  is  the  value  of 
service  and  its,  place  in  the  industry. 

Factory  Engineering  Problems 

There  are  many  problems  of  service,  some  classes  of 
which  require  local  solution  and  do  not  directly  involve 
the  manufacturer,  but  there  are  service  problems,  fun- 

damental in  character,  which  must  be  solved  at  the 
point  where  the  vehicles  are  designed  and  produced. 
It  is  only  the  latter,  all  of  which  involve  the  factory 
engineering  organization,  which  need  be  considered  in 
this  paper. 

Service  Stations  must  primarily  do  their  utmost  to, 
keep  the  product  on  the  road;  whether  this  involves 
making  the  usual  normal  repairs  or  making  emergency 
repairs,  caused  by  faulty  design,  workmanship  or  ma- 

terial. It  is  repairs  of  this  latter  variety  that  demand 
much  of  service,  particularly  when  a  truck  is  involved. 
The  job  must  be  put  on  the  road  again  with  all  possible 
■speed.  It  would  almost  seem  that  the  more  successful 
a  Service  Station  is  in  making  such  repairs,  the  less 
^attention  is  given  by  the  factory  to  the  real  cause  of 
the  trouble.  Sometimes  such  difficulties  are  allowed  to 
gain  great  headway  and  when  the  engineer  finally  does 

A  paper  presented  Feb.  S,  1923.  before  the  joint  meetingr  ot  the 
lj.etropohtan  Section  S.A.E.  and  Automoti\  e  Serviee  Association. 

realize  that  n.  serious  condition  has  arisen,  which  must 
be  taken  care  of,  it  can  only  be  done  at  heavy  expense. 

That  such  things  can  and  do  happen  and  can  go  on 
is  difficult  to  explain.  Perhaps  many  an  engineer  feel.s 

that  the  average  Service  Station  loudly  cries  "Wolf" 
whenever  any  difficulty,  no  matter  how  trivial,  first 
appears.  On  the  other  hand,  there  is  a  feeling  in  the 
field  that  the  engineers  at  the  factory  are  inclined  to 
be  arrogant  and  obstinate;  almost  invariably  taking  the 
attitude  that  a  diflSculty  is  due  to  anything  except  de- 

sign, material  or  workmanship.  I  believe  this  situation 
will  disappear  as  the  factory  engineer  takes  more  inter- 

est in  service  problems  and  comes  more  closely  into 
contact  with  service  and  maintenance. 

More  Practical  Designing 

The  problem  of  accessibility  in  making  repairs 
deserves  the  attention  and  continuous  study  of  factory 
engineers.  To  customers  and  their  chauffeurs  some 
repair  jobs  seem  to  take  an  unnecessarily  long  time, 
often  due  to  the  job  being  within  easy  vision  but  most 
inaccessible.  The  Service  Station  may  convince  the 
owner  that  under  the  circumstances  the  time  was 
reasonable,  but,  nevertheless,  when  the  bill  has  been 
paid  the  owners  feel  he  has  paid  more  than  necessary 
for  a  simple  repair  job  and  fundamentally  he  is  right. 
This  matter  has  been  well  presented  by  B.  M.  Ikert  and 
others  and  I  need  not  enlarge  on  it  here.  I  only  repeat, 
accessibility  is  a  maintenance  problem  to  be  handled  at 
the  point  of  production. 

The  matter  of  selling  repairs  also  deserves  the  atten- 
tion and  study  of  factory  engineers.  I  believe  flat  rate 

service  to  be  the  most  satisfactory  method  of  selling 
maintenance  and  that  it  will  become  general,  the  rate 
to  cover  the  finished  job,  both  labor  and  material.  A 
flat  labor  rate  only  sets  up  a  situation  which  places  a 
premium  on  using  new  parts  rather  than  expending 
slightly  additional  labor  to  repair  old  parts.  The  final 
charge  to  the  customer  is  liable  to  be  higher  for  the 
flat  labor  rate,  plus  cost  of  material,  than  where  a  flat 
charge  is  made  for  the  job. 

Flat  rate  service  depends  on  being  able  to  do  the 
same  job  on  any  car  or  truck  of  given  make  and  model 
in  approximately  the  same  time.  This  can  be  done  when 
the  repair  shop  is  equipped  with  proper  tools  and  provi- 

sion is  made  in  the  design  of  the  vehicle  to  permit  the 
use  of  these  tools,  universal  pullers,  etc.  When  pro- 

vision is  made  in  the  design  for  the  use  of  special  and 
universal  tools,  it  makes  little  or  no  difference  in  the 
repair  time  whether  or  not  a  spring  bolt  or  other  part 
is  frozen  in  place,  the  puller  will  quickly  take  it  out 
anyway.  The  job  which  stumps  the  repair  shop  is  when 
no  provision  is  made  to  apply  pullers  or  some  odd,  last 
minute  provision  is  incorporated  after  the  job  is  in 
production  which  requires  making  uj)  a  new  and  spe- cial tool. 

In  other  words,  the  factory  engineer  should  be  inter- 
ested in  repair  tools  and  their  application.  He  should 

be  interested  in  accessibility.  These  are  not  problems 
to  be  dismissed  by  taking  the  attitude  or  presenting 

the  argument  that   it   is  undesirable  to  build'  vehicles 
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which  every  tinker  can  readily  take  apart  or  put  out 
of  order  and  which  come  apart  so  easily  they  will  not 
stay  put.  These  are  problems  in  design  in  which  the 
engineer  should  be  so  interested  as  to  give  them  equal 
consideration  along  with  design  from  a  performance  and 
production  angle. 

The  matter  of  repair  parts  also  holds  much  of  interest 

for  the  factoi-y  engineer.  Prompt  repairs  usually  in- 
volve having  the  necessary  repair  parts  on  hand.  This 

involves  carrying  parts  for  the  current  cars  and  for 
the  older  models  as  well  and  leads  to  a  heavy  inventory 
of  many  different  parts.  A  study  of  applying  later 
parts  to  earlier  models  will  often  result  in  affecting 
many  substitutions  all  tending  to  simplify  the  stock 
and  make  it  more  effective.  It  is  not  only  necessary 

to  have  the  parts  on  hand,  but  also  an  up-to-the-minute 
catalog  of  these  parts,  which  by  its  arrangement  makes 
it  possible  for  the  average  repairman  to  quickly  and 
accurately  identify  the  name  and  number  of  the  part 
he  needs,  is  essential. 

We  hear  much  about  pirate  parts  and  substitute  parts 
and  in  the  same  breath  that  they  are  far  inferior  to 
the  genuine  article.  The  fact  remains  that  the  makers 
of  these  parts  are  doing  a  growing  and  flourishing  busi- 

ness from  which  we  can  draw  the  conclusion  that  in 
spite  of  the  loudly  proclamed  inferior  quality,  their 

products  give  fair  service  or  else  they  are  "fooling  some 
of  the  people  all  the  time."  Naturally,  their  success  is 
most  evident  in  the  large  centers  of  distribution  where 
they  have  made  such  headway  that  there  is  a  backfire  to 

the  term  "Pirate  Parts"  and  here  and  there  the  question 
is  raised  as  to  who  ai-e  the  real  Pirates.  This  matter 
of  high  priced  repair  parts  places  the  Service  Station 
using  genuine  parts  at  a  decided  and  sometimes  ugly 
disadvantage  with  the  repair  shop  buying  other  than 
genuine  parts.  Men  do  not  like  to  be  unjustly  charged 
with  extortion  and  realize  that  high  material  charges 
are  driving  away  good  customers. 

Eliminating  Expensive  Replacement 

There  are  some  expensive  parts  replacements  where 
some  small  part  of  a  comparatively  large  unit  is  worn 
or  broken.  Provision  should  be  made  to  take  care  of 
the  wear  without  replacing  the  entire  expensive  part. 
The  factoiT  engineer  is  in  position  to  do  much  to  im- 

prove these  parts  problems. 
The  foregoing  briefly  outlines  some  of  the  service 

problems  to  be  solved  at  the  factory. 
The  industry  as  far  as  the  factory  engineer  is  con- 

cerned, has  gone  through  two  distinct  engineering 
phases  and  is  entiring  a  third.  Please  note  I  call  them 
engineering  phases  because  I  believe  that  the  further 
development  of  the  industry  lies  in  the  hands  of  its 
engineers. 

The  first  phase  was  to  design  an  automobile  which 
would  run — which  would  perform. 

The  second  phase  was  to  further  develope  the  first, 
coupled  with  design  to  facilitate  production. 

The  third  was  further  development  of  the  first  two 
coupled  with  design  to  facilitate  maintenance. 

It  is  only  natural  and  to  be  expected  that  the  factory 
designing  engineer  is  fully  in  accord  with  design  from 
a  production  view-point  as  well  as  that  of  performance. 
Production  interests  are  right  at  hand.  The  production 
engineer  is  always  at  his  elbow,  continually  showing 
him  how  slight  alteration  of  design  will  not  effect 
performance,  but  will  simplify  production  and  reduce 
costs.    By  virtue  of  this  continual  contact  the  designing 

engineer  becomes  quite  a  production  engineer  himself. 
Maintenance  and  repair  on  the  other  hand  have  been 

afield.  They  have  not  been  physically  close  to  the  en- 
gineer. They  have  been  brought  to  his  attention  by 

cold  indifferent  reports  which  normally  do  not  make 
the  vivid  impressions  which  come  from  first  hand  con- 

tact, a  contact  which  can  be  obtained  only  by  traveling 
and  spending  time  right  in  Service  Stations  and  in  close 
contact  with  repair  work  just  as  it  comes  in. 

Methodical  Improvement  of  Important  Units 

Some  manufacturers  have  developed  an  engineering 
group  in  their  Service  Departments.  Such  a  group  can 

closely  follow  the  performance  of  the  company's  product 
in  the  hands  of  its  customers.  From  various  sources 

of  information,  such  as  roadmen's  reports  and  letters, 
distributers'  reports  and  letters,  parts  returned  claimed 
defective  and  parts  orders,  they  can  gather  statistics 
giving  an  index  of  what  is  happening  and  by  periodical 
reports  can  advise  the  management,  the  engineering 
and  manufacturing  departments  what  they  find.  It  is 
possible  for  them  to  go  m\ich  further  and  develop  tool.s 
and  repair  methods,  collect  various  data  regarding 
repairs  to  older  models,  etc.,  which  today  each  individual 

distributer's  Service  Station  is  working  out  for  itself 
at  great  expense. 

I  believe  all  this  good  organization  and  a  step  in 
the  right  direction.  Such  a  gi'oup  are  the  logical  ones 
to  work  with  the  chief  engineer  on  matters  of  acces- 

sibility, and  on  design  to  facilitate  rapid  repair,  insur- 
ing the  use  of  standard  tools,  etc.,  but  they  will  not 

work  in  the  closest  of  harmony  with  the  designing 
engineer  until  he  gets  away  and  sees  maintenance  and 
service  as  actually  rendered  to  the  public  and  realizes 
the  vast  possibilities  for  improvement  which  the  domi- 

nant position  he  holds  makes  it  possible  for  him  to 
initiate,  and  until  it  is  his  intense  desire  to  develop 
this  phase  of  the  industry. 

I  believe  the  designing  engineer  needs  this  intimate 
contact  with  Service  and  that  the  factory  management, 
which  will  see  to  it  that  its  engineers  get  this  intimate 
contact  with  maintenance,  will  be  amply  rewarded  by  a 
product  which  will  give  less  trouble  in  the  hands  of  its 
owners,  and  one  which  can  be  maintained  at  less  expense. 
Such  a  product  is  bound  to  reflect  itself  in  a  reduced 
policy  account  of  charges  absorbed  for  making  good  on 
defects  developing  in  the  field. 

Better  Organization  Would  Improve  Conditions 

I  think  that  there  is  a  tendency  to  hold  the  designing 
engineer  much  too  close  to  getting  out  the  department 
drawings  so  that  he  becomes  not  much  more  than  a  chief 
draftsman.  I  suggest  an  organization  involving  an 
assistant  executive  engineer  who  can  push  the  depart- 

ment work  along  giving  the  chief  time  to  get  away 
and  secure  first  hand  knowledge  of  maintenance  of  re- 

pairs of  Service  Station  problems.  I  fully  believe  that 
with  this  intimate  contact  will  come  a  knowledge  and 
realization  of  service  almost  unknown  today  which  will 
be  so  real,  so  much  a  part  of  the  engineer,  that  his  work 
in  design  will  reflect  it  to  the  benefit  of  the  industry, 
just  as  his  intimate  contact  with  production  leads  to 
rapid  development  of  the  industry. 

It  seems  to  me  that  this  will  never  happen  until  the 
engineer  is  as  equally  familiar  with  the  problems  of 
service  as  he  is  with  those  of  production.  For  the  good 
of  the  industry  its  enginers  should  be  given  more 
opportunities. 
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Ideas  from  Practical  Men 

Planing  a  96-Ft.  Radius 
By  Henry  M.  Clary 

Among  the  peculiar  jobs  that  float  into  our  shop 
came  one  consisting  of  a  large  printing  press  bed,  the 
surface  of  which  was  to  be  planed  to  a  96-ft.  radius. 
To  lay  out  a  templet  to  this  radius  and  a  couple  of  feet 
longer  than  the  pres.s  bed  was  a  simple  matter.  Then  a 
casting  was  made,  laid  out  to  the  templet  and  machined 
on  the  shaper.  After  the  last  filing  and  fitting  were 
done,  it  was  bolted  to  the  side  of  a  planer  table  with 
the  concave  surface  toward  the  floor,  as  shown  at  A  in 

PLANINti    A    !I(!-I'-T.    KADlllS 

the  illustration.  Then  a  large  shaft  B  was  mounted  on 
the  cross-rail,  as  shown,  and  to  one  end  of  the  shaft  was 
attached  the  casting  C,  which  was  connected  by  means 
of  a  small  shaft  to  the  shoe  D  under  the  lower  edge  of 
the  piece  A,  which  served  as  a  guide.  To  the  piece  C 
was  attached  a  cable  from  which  was  suspended  a 
weight  sufficient  to  pull  the  shoe  D  tightly  up  against 
the  under  edge  of  the  guide. 

The  next  step  was  to  attach  the  tool  slide  to  the 
shaft  B  in  such  a  manner  that  it  could  move  up  and 
down  as  the  shaft  turned,  and  counterbalance  it  to  assist 
in  its  operation.  The  counterbalance  weights  were 
attached  to  the  ends  of  a  cable  that  passed  around  the 
pulley  E,  thence  up  and  over  pulleys  in  a  trolley  that 
was  suspended  on  an  I-beam  directly  over,  and  parallel 
with,  the  cross-rail,  as  shown  in  the  illustration.  This 
allowed  the  tool  slide  to  be  shifted  to  any  position  on 
the  cross-rail,  while  eliminating  any  tendency  of  the 
counterbalance  to  pull  the  trolley  to  one  side,  as  would 
be  the  case  were  a  single  counterbalance  used.  The 
trolley  was  kept  directly  over  the  tool  slide  by  means  of 
a  pair  of  metal  straps  that  were  bolted  to  the  trolley,  the 

straps  projecting  downward  far  enough  so  that  they 
could  be  crossed,  fonning  a  slot  that  engaged  the  stud, 
holding  the  pulley  E.  Thus  as  the  tool  slide  was  shifted 
across  the  machine,  the  trolley  was  carried  with  it. 
When  the  machine  was  in  operation,  the  shoe  D  fol- 

lowed the  curve  on  the  under  side  of  the  guide  A,  rocking 
the  shaft  B  as  it  did  so  and  causing  the  tool  to  follow  the 
same  curve. 

Retapping  Holes  in  Casehardened  Work 
By  W.  S.  Davenport 

We  received,  recently,  a  lot  of  toolposts  that  had  been 
made  on  contract  by  outside  parties  and  found  that  all 
the  holes  had  been  tapped  a  little  too  small  to  take  the 
standard  screws.  We  did  not  want  to  make  new  .screws 
as  that  would  destroy  the  interchangeability,  but  we 
succeeded  in  remedying  the  trouble  by  a  method  that 
was  new  to  the  writer,  as  it  doubtless  will  be  to  many 
readers  of  the  American  Machinist. 

The  process  was  suggested  by  one  of  our  foremen  who 
had  worked  in  the  New  York  Central  R.R.  shops  and 
had  seen  it  applied  there.     It  was  as  follows: 

The  holes  were  filled  with  flour  of  sulphur  and  the 
pieces  heated  in  a  gas  flame  until  the  sulphur  became 
red,  which  annealed  the  threads  in  the  holes  so  that 
they  could  be  retapped,  but  did  not  appreciably  anneal 
the  pieces.  We  thus  saved  annealing,  rehardening  and 

grinding  the  flat  surfaces  of  the  entire  lot,  as  well  a.-* 
getting  them  ready  for  .service  much  more  quickly. 

Limitation  of  Piston-Aligning  Gages — Discussion 

By  D.  p.  Muirhead 

,  Gla.sKOW,  Scotlanil 

The  use  of  a  piston  rod  with  a  ball  end,  to  replace 
the  common  gudgeon  pin  in  internal  combustion  engines, 
as  suggested  by  Mr.  Towlson,  on  page  569,  Vol.  57  of  the 
American  Machinist,  is  certainly  unique,  but  has  the 
following  objections : 

It  is  much  more  difficult  and  costly  to  machine  than 
the  standard  type  of  rod  with  gudgeon  pin.  The  cost 
of  the  tools  for  machining  the  spherical  parts  would  ho 
large.  The  excessive  weight  would  prohibit  its  use  of 
high  speed  engines,  as  the  size  of  the  ball  end  must  bo 
fairly  large  in  order  to  obtain  the  sjinie  bearing  area 
as  in  standard  type  rods.  The  wear  on  the  ball  end 
would  be  great,  due  to  the  difficulties  of  lubrication.  It 
could  not  be  used  on  two  stroke  engines  where  the  rings 
are  pinned  in  position  to  prevent  breakage  when  passing 
over  the  ports.  In  the  suggested  design  the  whole  pis- 

ton can  rotate. 
It  is  evident  that  the  suggestion  has  not  received 

sufficient  consideration,  and  J.Ir.  Towlson  will  find  it 
exceedingly  difficult  to  convince  motor  manufacturers 
that  his  design  is  worth  incorporating  in  their  next 

year's  engines. 
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Drilling  and  Threading  Meter  Gases 
By  Frank  C.  Hudson 

The  making  of  cases  for  water  meters  involves  a 
number  of  interesting  operations,  among  them  three 
which  are  illustrated  herewith.  Two  drilling  operations 
being  performed  at  the  same  set  up  on  a  multiple 
spindle  drilling  machine  are  shown  in  Fig.  1.     The  bolt 

FIG.    1- -UUII.hlXU    TWO   .lOB.S   t).N'   A   MULTIPLK 
SPINDLK   DRILLING  MACHINE 

holes  around  the  rim  are  drilled  with  the  case  in  a 

horizontal  position  in  the  fixture  A.  The  plate  B, 
carries  the  drill  bushings  in  position  over  the  case. 
This  plate  is  located  by  means  of  a  fork  C  which  fits 
around  one  neck  of  the  case.  The  two  bolt  holes  in  the 
end  connection  are  drilled  at  the  same  time  as  shown  at 

D,  the  drill  bushings  being  carried  in  the  plate  which  is 
positioned  on  the  end  flange  by  means  of  the  strips 
shown. 

A  somewhat  different  meter  case  is  shown  in  Fig.  2 
where  the  end  flanges  are  faced,  bored  and  tapped  by 
the  tools  in  the  borini?  mill  turret.     The  case  is  held  in 

an  indexing  fixture,  so  that  both  ends  can  be  faced, 
bored  and  tapped  at  the  same  setting.  It  will  also  be 
noted  that  the  heavy  counterweight  A  permits  the 
boring  mill  table  to  be  run  at  the  high  speed  necessary 
for  economical  production. 

Another  interesting  setting  operation  on  still  another 
form  of  meter  case  is  shown  in  Fig.  3.  This  is  a 
smaller  case  and  the  work  is  done  in  a  turret  lathe, 
using  the  special  form  of  chuck  shown.  The  meter  case 

is  held  in  the  frame  A  by  mean  of  the  .strap  B.  The 
frame  is  supported  by  trunnions  in  the  special  chuck 
body  C.  The  ends  are  bored  and  faced  in  the  usual 
manner  and  threaded  by  means  of  the  Geometric  die 
shown.  After  one  end  has  been  completed  the  frame  is 
swung  180  deg.  on  its  trunnions  so  as  to  present  the 
other  end  to  the  tool.  Both  operations  are  performed  at 
one  setting  which  insures  their  alignment.  These  ex- 

amples are  from  the  shop  of  the  Neptune  Meter  Com- 

pany. 

The  Use  of  Graduations  on  Center  Gages 
By  J.  T.  TowLSON 

London,  KnKlalnl 

All  regular  lathesmen — turners,  we  call  them  in 
England- — are  familiar  with  the  center  gage  and  find 
many  uses  for  its  angular  ends  and  notches  when  grind- 

ing and  setting  their  tools,  but  I  have  been  many  times 
surprised  by  the  ignorance  extant  among  these  men 
as  to  the  reason  for  the  peculiar  graduations  to  be  found 

along  the  edges  of  the  gage.  As  a  machine  shop  fore- 
man I  have  been  so  often  asked  this  question  that  I  am 

minded  to  answer  it  in  the  columns  of  the  American 

Machinist  so  that  those  of  the  younger  readers  who  may 
not  know  the  reason  may  learn  it. 

On  the  standard  center  gage  there  is  one  inch  of 

graduation  on  each  of  the  four  corners  and  the  divi- 
sions are  respectively:  14ths,  20ths,  24ths,  and  32ds. 

These  divisions  are  intended  for  the  measurement  of 

thread  pitches.  The  14ths  will  measure  all  pitches  that 

are  multiples  or  sub-multiples  of  7,  as  14,  21,  28  or  1^ 
threads  per  inch.  The  20ths  perform  a  like  service 
when  threads  are  multiples  of  5,  and  the  24ths  and  32ds 
for  multiples  of  3  and  4  respectively. 

I'll;   -'— A.v  i.vnK.VLNcj  FixTriti':  fok  .mrtkr  casks,  fig.  :i— a  sprciai.  indexing  chuck  fou  thk  ti:rpj.:t  lathe 
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Expanding  Chuck  for  Second-Operation  Work 
on  Bushings 

By  C.  J.  Priebe 

When  large  numbers  of  parts  are  to  be  handled,  it 
will  usually  be  found  advantageous  to  develop  special 
equipment  for  the  Job  to  save  time  and  efforts  on  the 
part  of  the  operator.  In  most  shops  building  machines, 
a  large  number  of  bushings  of  different  types  and  sizes 
must  be  used  in  the  construction.  The  method  that  has 
been  developed  at  the  Cincinnati  Planer  Co.,  Cincinnati, 
Ohio,  for  performing  the  second  operation,  or  outside 
turning  of  these  bushings,  is  iiiteresting.  Attachments 
have  been  fitted  to  standard  lathes  for  the  purpose,  the 
one  described  herein  being  for  small  bushings. 

The  bushings  are  first  reamed  or  ground  internally. 
They  thus  provide  a  suitable  means  for  holding  while 

FIG.  1— EXPANDIXU  CHUCK  ATTACH.MKNT   I'O): 
HOLDING  BUSHINGS 

the  outside  is  being  turned.  This  outside  turning,  as 
well  as  facing  if  it  is  required,  is  performed  with  the 
work  on  a  special  chuck.  The  chuck  attachment  for 
bushings  from  1  to  21  in.  in  inside  diameter  is  attached 
to  a  Willard  13-in.  lathe,  as  shown  in  Fig.  1.  There  is 
a  mechanical  shifter  for  the  belt  on  the  cone  pulley 
driving  the   lathe. 

At  the  right  can  be  seen  the  expanding  bushing  A  on 
which  the  bushing  B  to  be  finished  is  placed.  The  ex- 

panding bushing  is  connected  to  the  mechanism  at  the 
other  end  of  the  spindle  by  means  of  a  bar  running 
through  the  bore.  The  large  pipe  C  serves  as  a  handle 
for  operating  the  mechanism.  By  its  use  the  bushing  D 
is  slid  on  its  supporting  shaft  so  that  a  cone  E  mounted 

on  an  extension  of  the  spindle  can  be  moved  along  its 
axis.  As  the  cone  is  moved  outward  it  expands  the  two 
fingers  on  the  fulcrum  plate,  which  are  so  connei-ted 
with  the  bar  in  the  spindle  bore  that  the  size  of  the 
bushing  A  can  be  varied. 

In  order  to  make  the  construction  clear,  a  sectional 
drawing  of  the  attachment  is  shown  in  Fig.  2.  A  spe- 

cial part  is  inserted  in  the  taper  at  the  front  end  of  the 
spindle,  carrying  a  cone  on  which  the  split  bushings 
fit.  Any  movement  of  the  split  bu.shing  A  due  to  the 
pull  to  the  left  of  the  rod  inside  the  spindle  will  expand 
the  bushing.  This  movement  is  imparted  to  the  rod 
when  the  fingers  at  the  left  end  of  the  spindle  are 
expanded. 

The  construction  is  such  that  the  action  pu.shes  back 
the  fulcrum  plate  to  which  the  center  rod  is  attached. 
It  should  be  noted  that  both  /;  and  F  revolve  with  the 
spindle.  In  order  to  prevent  vibration  and  keep  the 
parts  steady,  the  outer  end  of  the  spindle  on  which 
the  fulcrum  plate  is  mounted  is  steadied  by  connecting 
it  with  the  part  carrying  the  bushing  D. 

There  are  five  steps  on  the  bushing  E  and  the  con- 
struction is  such  that  a  movement  axially  of  one  step 

causes  the  expanding  bushing  .4  to  increase  0.0025  in. 
in  diameter.  Thus  the  total  expansion  is  0.010  in.,  ob- 

tained by  a  longitudinal  movement  of  A  in.  of  the  bush- 
ing A.  Each  bushing  is  made  0.005  in.  and  .smaller 

than  its  nominal  dimension,  and  its  size  can  be  varied 
to  the  same  extent  both  above  and  below  standard.  A 
range  of  sizes  of  the  bushing  A  mu.st  be  provided,  so 
that  holes  of  different  size  bushings  can  be  fitted.  Each 
bushing  has  six  slits,  with  adjacent  ones  cut  from  alter- 

nate ends  to  permit  of  the  expansion.  The  attachment 
has  proved  its  worth,  as  it  can  be  operated  very  rapidly 
and  does  not  interfere  with  the  machining  operations 
on  the  lathe. 

Tool  for  Drawing  Screw  Threads 
By  E.  Lyttox  Brooks 

London,  England 

The  accompanying  sketch  shows  a  neat  little  tool  for 

draft.smen's  use  that  will  facilitate  the  drawing  of  screw 
threads.  As  the  sketch  does  not  convey  the  construc- 

tion very  clearly,  a  brief  description  will  not  be  amiss. 
The  main  member,  ̂ 4,  is  a  rectangular  piece  of  trans- 

parent celluloid  or  zylonite  3  by  11  in.  in  size  and  a-  in. 
thick,  with  parallel  edges.  A  channel  I  in.  wide  and 
:'!■  in.  deep  is  milled  or  filed  across  the  center  at  right 
angles  to  the  longer  dimension  and  to  this  channel  the 
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FIG.    2 — DETAILS  OF   SMALL  KXPANDING   CHTTK   ATTACHMENT 
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?erman  silver  panel  B  is  made  a  neat  sliding  fit.  On 
the  long  side  of  A  and  midway  of  the  width  of  the  chan- 

nel a  V  is  milled  or  filed  to  the  thread  angle  desired, 
and  the  edges  bevelled. 

A  ;jl.-in.  hole  is  drilled  through  A  at  the  center  and 
countersunk  both  sides  to  receive  the  milled  edge  ger- 
man  silver  nut,  shown  enlarged  at  C,  which  is  then 
forced  into  the  hole,  riveted  over  and  filed  flush  with 
the  surface  of  the  celluloid  on  both  sides. 

The  stiffening  piece  D  is  also  of  german  silver  and 
has  a  clearance  hole  through  it  to  receive  a  No.  6  B.  A. 
milled-head  screw  that  fits  the  nut  mentioned  above. 
This  piece  is  finally  mounted  on  the  upper  face  of  the 

Miltec/edge  ■'       "■'C 
TOOL  FOR  DRAWING  THREADS 

tool  and  secured  by  german  silver  rivets  let  into  holes 
that  are  countersunk  on  the  under  side  of  the  celluloid. 

When  finished,  the  panel  should  slide  up  and  down 
the  slot  readily  and  should  be  capable  of  fastening  in- 

stantly in  any  position  by  a  turn  of  the  milled  head 
screw. 

This  is  a  really  useful  little  tool  and  beats  the  many 
sizes  of  triangular  holes  usually  found  in  the  set-square, 
as  one  can  set  it  at  once  for  any  pitch  from  4  to  40 
threads  per  inch.  The  dimensions  here  given  are  purely 
arbitrary  and  can  be  changed  to  meet  requirements. 
The  V  is  showoi  in  the  sketch  as  55  deg.  for  the  Whit- 
worth  thread,  but  may  be  as  readily  made  60  deg.  or 
any  other  desired  angle. . 

Holding  a  Die  on  a  Tapping  Chuck 
By  Dexter  W.  Allis 

Our  screw  machine  was  not  equipped  with  a  die 
holder  large  enough  to  take  a  die  that  we  wanted  to  use 
and  so  I  made  the  shell,  or  adapter  shown  in  the  accom- 

panying illustration  to  enable  the  die  to  be  used  in 
connection  with  the  regular  tapping  chuck  and  thus 
secure  the  benefit  of  the  releasing  feature  of  the  latter. 

The  adapter  is  merely  a  bushing,  fitted  at  one  end  to 
the  tapping  chuck  and  at  the  other  to  the  die  to  be  used. 
Setscrews  Vn  in.  in  diameter  held  the  shell  to  the  tapping 

HOLDING  A  DIE  OX  A  TAPPING  CHUCK 

chuck  and  a  screw  was  also  provided  to  keep  the  die 
from  rotating.  Several  large  holes  through  the  wall 
of  the  shell  midway  of  its  length,  served  to  keep  it clear  of  chips  and  oil. 

Chuck  for  Turning  Feed  Valve 
By  W.  J.  Young 

Not  long  ago  J.  A.  Jesson,  foreman  of  the  air  brake 
department  of  the  Louisville  &  Nashville  Railroad  Co. 
at  Corbin,  Ky.,  decided  that  quite  a  saving  could  be 
made  in  overhauling  feed  valves,  provided  the  pistons 
could  be  trued  up  by  removing  not  more  than  0.006  in. 
from  the  original  diameter.  This  would  enable  him  to 
rebush  and  bore  the  cylinders  to  suit  pistons  trued  up 
as  above.     The  job  was  assigned  to  me. 

My  first  effort  was  to  attempt  turning  these  pistons 
in  an  ordinary  lathe  chuck.  I  found  it  very  difl[icult 
and  too  expensive  by  far.  So  I  made  a  chuck,  as  shovra, 
which  proved  to  be  very  successful  for  the  purpose 
and  resulted  in  a  saving  of  $1.05  for  each  feed  valve 
overhauled. 

The  valve,  shown  at  A,  is  centered  by  the  lip  on  the 
chuck  which  fits  inside  the  piston  head.     The  chuck  is 

^—-r- — nil 

Wrench 

SPECIAL  CHUCK  FOR  PEED  VALVES 

slotted  for  the  key  B  which  is  forked  on  one  end  as  at 
C  to  go  around  the  valve.  The  nut  B  is  then  screwed 
against  the  key  and  forces  the  piston  back  against  the 
face  of  the  chuck. 
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Economy  in  the  Use  of  High-Speed  Steel 
By  H.  L.  Wheeler 

In  the  use  of  high-speed  steel,  economy  is  desirable  at 
all  times.  Many  shops  have  a  great  deal  of  money  tied 

up  in  high-speed  steel  in  the  shape  of  solid  lathe  tools, 
the  bulk  of  which  could,  in  most  cases  have  been  made 
from  mild  tool  steel  or  ordinary  machine  steel,  using 
high-speed  steel  for  the  cutting  points.  Some  shops 
have  tried  this  but  have  given  it  up  when  they  failed 

TOOL  READY  FOR  BRAZING 

to  make  a  success  of  their  first  attempt  at  brazing  or 
welding  the  tips.  The  process  however  is  simple  and 
it  is  only  necessary  to  use  care  in  handling  the  tool 
during  the  operation.  The  principle  difficulty  seems  to 
be  in  the  slipping  away  of  the  tip  from  its  seat  before 
the  flux  has  properly  set. 

There  are  four  methods  of  performing  this  operation 
that  may  be  adapted  to  the  facilities  of  the  average 
shop.  First,  brazing  by  the  use  of  a  commercial 
brazing  compound;  second,  heat-  or  fire-welding  by 
using  a  flux  composed  of  a  mixture  of  powdered  borax 
and  steel  filings;  third,  brazing,  using  a  thin  sheet  of 
copper  or  brass  and  powdered  borax  as  a  flux  between 
the  point  and  the  shank ;  fourth,  oxy-acetylene  welding, 
using  any  suitable  flux. 

The  method  of  preparing  the  shank  and  tip  for 
brazing  or  welding  is  shown  in  the  illustration  where 
the  appearance  of  the  tool  ready  for  the  process  can  be 
seen.  The  shank  is  a  piece  of  machine  steel  cut  from 
commercial  bar  stock,  although  mild  tool  steel  will  give 
better  service.  The  end  of  the  shank  is  milled  to  a 
suitable  depth  to  receive  the  tip.  The  tip  is  a  piece  of 
high  speed  steel  cut  from  bar  stock  and  should  be 

gi'ound  on  one  side  so  as  to  present  a  clean  surface  for 
brazing.  It  is  an  important  point  to  have  the  surfaces 
clean,  otherwise  a  poor  joint  will  result  and  the  tip  is 
apt  to  become  loose  in  service.  The  brazing  compound 
is  placed  between  the  tip  and  the  shank  and  the  whole 
is  bound  together  with  soft  iron  or  copper  wire  as 
shown  in,  the  illustration. 

The  brazing  is  accomplished  in  a  high-speed  steel 
furnace,  preferably  one  having  two  chambers,  one  for 
preheating  and  the  other  to  bring  the  tool  up  to  the 
proper  temperature  required  for  hardening.  When  this 
type  of  furnace  is  not  available  the  tool  may  be  pre- 

heated in  any  furnace.  Preheating  is  necessai-y  to 
enable  the  flux  or  brazing  compound  to  flow  readily  over 
the  entire  surface,  and  also  to  avoid  cooling  down  the 
high-speed  furnace  by  the  introduction  of  cold  steel. 
The  parts  wired  together  as  described,  are  placed  in  the 
first  furnace  or  chamber  and  brought  up  to  a  dull  red 
heat,  then  removed  when  the  tip  should  be  tapped  lightly 
with  a  hammer  to  distribute  the  flux  between  the  sur- 

faces. The  tool  is  then  placed  in  the  high-speed  furnace 
and  brought  to  the  correct  heat  for  hardening.  Care 
should  be  exercised  to  see  that  the  tip  does  not  slip 
away  from  its  seat  while  this  is  being  done,  as  it  is 
liable  to  float  on  the  brazing  compound  which  is  fluid 
when  hot.  When  the  correct  temperature  has  been 
reached  the  tool  is  removed  and  placed  under  a  jet  of 
air  and  can  then  be  dressed  to  shape  on  the  grindstone. 

A  Hydraulic  Crane  Without 
Cable  or  Chain 

By  George  A.  Luers 

In  every  shop  of  any  size,  from  the  service  and 
repair  shop  for  automobiles  to  the  machine  shop  spe- 

cializing in  some  line  of  repair  work  or  involved  in  the 
manufacture  of  hardware  or  other  mechanical  products, 
some  form  of  crane  is  a  necessary  adjunct.  The  hand 
power  crane  has  the  disadvantage  of  being  slow,  and  a 
power-driven  crane  involves  more  or  less  mechanical 
attention  to  maintain  it  in  operating  condition.  A  crane 
adapted  to  overcome  the  above  objections  is  shown  in 
Fig.  1.  It  is  practically  free  from  normal  difficulties, 
operates  from  the  usual  water-pipe  mains  under  a  pres- 

sure of  from  50  to  100  lb.  and  its  most  important  fea- 
ture is  the  simplicity  of  its  construction.  There  is  an 

entire  absence  of  cables  or  chains  in  the  design  and 
the  hydraulic  piston  lifts  the  load  directly,  without  the 
use    of    intermediate    pulleys,    drums   or   other   attach- 

f     \  6  pipe  : 

flange  ll'diarnX 

PIG.   1- 
-AN   INEXPK.NSIXE   HVDRAUL.IC  CR.\.VE 

ments.  The  only  care  in  the  maintenance  of  this  crane 
is  that  necessary  to  prevent  excess  leakage  at  the 
stuffing  box.  The  lifting  height  is  3i  ft.  which  is 
sufficient  for  loading  drays  or  trucks  and  the  working 
diameter  is  12  ft.  The  hoisting  capacity  is  about  1,000 
lb.  under  a  water  pressure  of  50  lb.  This  is  a  variable 
factor,  and  with  100  lb.  water  pressure  the  capacity 
is  doubled. 

The  center  column  serves  the  joint  purpose  of  a  mast 
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and  of  the  cylinder.  The  piston  is  simply  a  sliding  pipn 
within  the  column  and  fitted  with  a  packing  gland 
around  its  upper  end  as  shown  in  Fig.  2.  The  piston 
tears  directly  against  the  boom  which  is  guided 
through  an  intersection  in  the  mast.  As  a  guide  to 
maintain  the  boom  in  a  horizontal  position,  free  run- 

ning flanged 
wheels  are  at- 

tached with  sup- 
port  i  ng  guys. 
These  wheels 

bear  against  op- 
posite sides  of 

the  mast  for 

support.  A  roll- 
ing carrier  or 

trolley  with  a 

(Crane  hook  at 
the  bottom  is 

provided  for  at- 
taching the  load. 

The  boom  is  a 

single  section  of 
light  I-beam,  61 
ft.  long.  At  each 
end  of  the  mast, 
that  is  at  the 

top  and  bottom, 
a  flanged  fixture 
is  secured  to 

maintain  the  up- 
right  position 
ofthemast. 

Combined  radial  and  thrust  ball  bearings  are  interposed 
at  each  end  of  the  mast. 

The  water  pressure  is  admitted  to  the  crane  with  a 
flexible  hose  connection  through  the  lower  end  of  the 
mast.  A  method  of  attaching  the  water  connection, 
when  alterations  in  the  water  line  is  permissible,  is 
to  bring  the  connection  into  the  lower  pilot  at  the  center 
of  the  mast  with  a  stationery  connection  and  avoid 
the  necessity  for  the  flexible  hose.  However,  the  flex- 

ible hose  is  a  dependable  article  and  is  used  in  various 
places  without  difficulties  of  any  nature  to  make  it 
objectionable. 

The  entire  construction  of  the  crane  employs  com- 
mercial materials  which  permit  the  building  of  a  hoist 

involving  the  least  expenditure  or  machine  work.  The 
hydraulic  power  for  the  operation  is  an  inconsequential 
cost  compared  with  the  use  of  electricity.  Obviously, 
the  control  of  this  hoist  is  through  ordinary  valves, 
one  of  which  is  connected  to  the  water  mains  and  the 

other  to  the  sewer.  If  desired  a  two-way  valve  may  be 
used  in  place  of  the  two  ordinary  valves. 

6'Hipipe 
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Interchangeable  Counterbores 
By  E.  Lytton  Brooks 

London,  England 

A  type  of  interchangeable  counterbore  that  has  been 
thoroughly  tried  out  and  proved  to  be  satisfactory  is 
shown  in  the  accompanying  sketches.  The  tool  is  shown 
a.s.sembled  with  a  taper  shank  at  A,  while  at  B  may  be 
seen  the  separate  parts  of  the  straight-shank  tool. 

The  advantage  in  making  such  tools  in  this  manner 
is  that  the  cutter  only  need  be  made  of  expensive  mate- 

rial, and  that  any  number  of  cutters  may  be  used  in 

connection  with  any  size  of  Shank  within  their  range. 
A  tool  of  this  design  will  accommodate  a  wide  range 
of  cutters  when  made  up  in  two  or  three  sizes. 

The  sectional  view  shows  the  driving  pin  that  relieves 
the  threaded  collar  of  the  duty  of  driving  the  cutter; 
therefore  it  is  not  necessary  to  set  up  this  collar  more 
tightly  than  is  required  to  hold  the  parts  firmly  to- 

gether.   The  separable  pilots  may  be  made  up  in  a  range 

INTERCHANGEABLE  COUNTERBORE 

of  sizes,  the  shank  of  each  having  a  conical  cavity  near 
the  end  to  receive  the  pointed  end  of  the  retaining 
screw.  Any  size  of  pilot  may  thus  be  used  with  any 
size  of  cutter. 

Adapter  For  Magnetic  Chnck 

By  G.  B.  Olsen 

The  illustrations  show  a  set  of  adapters  made  to 
supplement  the  magnetic  chuck  of  a  Blanchard  grinding 
machine  and  used  for  grinding  about  two  million  of 

ADAPTER   FOR   MAGNETIC   CHUCK 

the  tapered  springs  shown  at  A.  The  adapters,  B,  were 
made  of  brass,  with  machine  steel  plugs  inserted  to 
match  with  the  rings  on  the  chuck.  The  slots  were 
milled  to  the  right  taper  and  to  a  depth  of  a  few 
thousandths  less  than  the  thickness  of  the  finished 
springs.  With  five  slots  in  each  plate  and  eighteen 
plates  on  the  table,  the  capacity  for  each  loading  was  90 

pieces. We  found  this  method  very  successful,  and  it  has 
since  been  used  for  several  other  pieces  of  similar  .sTiape 
and  also  for  work  having  a  convex  or  concave  locating 
surface  but  with  a  straight  opposite  side  that  required 
grinding.  In  this  case,  the  slots  would  have  to  be 
ijhaped  to  the  work  to  get  the  maximum  holding  power 
of  the  chuck. 
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The  Position  of  the  Press 

in  the  Machine  Shop 

FOR  A  LONG  time  the  foundry  and  the  machine 

shop  were  the  cocks  of  the  walk  in  the  metal  in- 
dustry. All  material  for  the  machine  shop  came  from 

the  foundry  and  to  a  lesser  extent  to  the  forge  shop. 

Anything  done  to  it  to  make  it  into  a  finished  product, 
had  to  be  done  in  the  machine  shop  and  by  machine 

tools,  except  that  small  operation  which  was  done  by 
hand. 

Machine  tools  developed,  became  stronger  and  more 

versatile  and,  as  a  result,  it  was  no  longer  necessary 

in  many  cases  to  make  castings  so  accurate  or  forgings 
so  close  to  size.  The  machine  shop  had  an  enviable  and 
assured  position  and  no  competition. 

Gradually  other  methods  have  crept  in  of  which  we 
did  not  dream  thirty  years  ago.  Drop  forgings  are 
coming  articles  now  and  they  have  reduced  the  work 
to  be  done  in  the  machine  shop  quite  materially.  Die 
castings  have  stolen  some  more  custom  from  the  machine 
shop.  Steel  bars,  drawn  to  profile,  extruded  metal,  the 
electric  and  autogenous  welding  processes  have  made 
other  inroads.  Finally,  the  press,  which  was  used  only 
for  products  which  would  not  have  entered  the  machine 
shop  anyhow,  has  become  a  formidable  competitor.  It 
is  becoming  an  important  item  in  the  metal  industry 
and  it  is  growing  so  fast  that,  at  the  present  time, 
presses  are  produced  at  an  increasingly  rapid  rate  while 
machine  tool  output  is  still  below  normal. 

It  is  time  for  machine  tool  builders  to  take  cognizance 
of  this  fact  and  to  shape  their  course  accordingly.  In 
many  cases  it  is  utterly  impossible  to  meet  the  economy 
of  press  work  by  the  application  of  machine  tools,  but 
not  always.  There  are  many  cases  where  only  part  of 
the  operations  are  done  on  the  press  and  where  either 
previous  or  subsequent  operations  must  be  done  with 
machine  tools,  and  it  is  often  possible  for  the  machine 
shop  to  lay  out  its  operations  so  that  it  will  be  cheaper 
to  do  it  all  in  the  machine  shop  than  partly  on  the  press. 
This  takes  some  gray  matter,  however,  the  material 
with  which  most  people  are  very  sparing. 

Even  if  the  machine  shop  cannot  always  compete  with 
the  press  there  is  no  reason  why  it  should  not  take 
advantage  of  the  fact  that  presses  have  come  to  stay. 
Let  the  machine  tool  builder  devote  some  attention  to 
machines  especially  adapted  for  the  economical  making 
of  dies.  For  let  it  be  said  here  right  away  that  the 
die  is,  at  the  present  time,  the  one  stumbling  block  in 
the  way  of  the  progress  of  the  press.  Development  of 
dies  has  depended  entirely  on  the  user  of  the  press  and 
on  the  die  maker.  The  press  maker  himself  has  no 
interest  in  the  economical  production  of  dies  so  long 
as  the  product  of  his  press  is  more  economical   than 

that  of  any  other  method.  The  user  of  the  press 
although  thorougly  acquainted  with  his  own  problems 
is  not  always  in  position  to  study  the  fundamentals  of 
die  making  suflftciently  to  enable  him  to  make  dies 
cheaper  and  better  than  they  were  made  before.  The 
machine  tool  builder,  on  the  other  hand,  has  a  direct 
interest  in  such  equipment  as  will  make  these  dies  and 
it  is  up  to  him  to  study  the  elements  of  die  making 
processes  used,  and  to  design  machinery  specially 
adapted  for  the  purpose. 

Since  presses  have  come  to  stay  let  us  not  consider 
them  as  enemies  but  as  friends  and  good  customers. 

Selling  Machinery 

On  Credit 

MACHINERY  dealers  in  some  sections  are  finding 

an  increasing  demand  for  "terms"  as  credit  or 
deferred  payments  have  come  to  be  called.  It  all  in- 

creases the  volume  of  business  but  it  does  not  add  to 
the  peace  of  mind  of  the  financial  man  who  is  responsible 
for  keeping  the  balance  on  the  right  side  of  the  ledger. 

There  are  many  cases  where  the  request  for  credit 
is  perfectly  justifiable  and  where  it  enables  worthy  men 
to  establish  a  worth  while  business.  For  credit  is  a 
tool  which  aids  in  the  development  of  many  lines  of 
industry.  But  the  builder  of  and  dealer  in  machinery 
must  not  overlook  the  fact  that  financing  a  customer 
is  very  different  from  manufacturing  the  machine  he 
wants  to  buy.  In  other  words  it  is  necessary  to  separate 
the  banking  function  from  manufacturing,  if  we  want 
to  play  safe. 

This  is  not  written  to  discourage  proper  credit  in 
any  way.  It  is  simply  a  caution  against  letting  the 
desire  for  sales  lead  us  to  overlook  sane  business  caution 

as  to  having  sales  agreements  or  contracts  so  drawn 
as  to  protect  the  seller  as  well  as  the  buyer.  The  credit 
and  manufacturing  departments  of  a  business  should  be 
kept  separate,  with  each  in  charge  of  a  man  who  knows 
his  end  of  the  business. 

The  automobile  business  has  been  forced  to  come  to 

a  selling  policy  that  recognizes  installment  payments 
protected  by  notes  and  insurance.  Gone  are  the  war 
days  when  premiums  for  delivery  were  common  and 
salesmen  were  only  order  takers.  It  is  worth  noting, 
however,  that  the  automobile  men,  in  the  big  companies 

at  least,  have  kept  the  manufacturing  and  credit  func- 
tions well  separated  by  organizing  separate  financial 

companies  to  handle  the  credit  extensions  to  responsible 
customers. 

While  one  always  dislikes  to  discourage  an  ambitious 
man  from  going  into  business  we  may  frequently  be 

doing  him  a  real  service  if  we  prevent  him  from  em- 
barking in  a  business  which  is  already  overcrowded 

and  where  failures  and  receiverships  are  almost  every- 
day occurrences.  Here  is  where  the  financial  end  of 

a  business  can  be  of  great  value  to  the  prospective  cus- 
tomer, to  the  firm  itself  and  to  the  industry  at  large. 

Don't  let  your  manufacturing  man  pass  on  credit — 
nor  your  credit  man  mix  in  with  the  production  depart- 

ment. Be  sure  your  credits  are  as  safe  as  possible  for 
it  is  usually  cheaper  to  miss  a  sale  than  to  have  to  take 
back  a  used  machine,  or  to  lose  it  altogether. 

>^ ^ 
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Ohio  "Dreadnaught"  32-iiich  Crank  Shaper 
The  shaper  shown  in  the  accom- 

panying illustration  is  designated  as 

the  "Dreadnaught"  because  of  its 
substantial  and  rugged  construction. 
It  has  recently  been  developed  and 
placed  on  the  market  by  the  Ohio 
Machine  Tool  Co.,  Kenton,  Ohio.  It 
has  a  stroke  of  32  in.,  and  can  be 

with  the  extreme  length  of  stroke, 
the  great  proportion  of  the  length 
of  the  ram  remains  in  contact  with 
the  bearings  of  the  column. 

The  control  levers  are  all  posi- 
tioned on  the  operator's  side  of  the 

machine,  to  permit  of  quick  setting 
up  and  adjustment,  even  when  the 

1 

r 
% 

Hggii^^^^^^^^^^^^^^^^^HJ fe 

OHIO  "DREADNAUGHT"   32-INCH  SHAPER 

arranged  for  either  single-pulley 
belt  drive  or  individual  motor  drive 
by  an  alternating  or  a  direct  current 
motor  mounted  at  the  rear  of  the 
machine. 

It  is  stated  that  in  the  design  of 
the  shaper,  the  column,  rail  and  ram 
have  been  made  of  large  proportions 
to  meet  the  requirements  of  plants 
where  the  work  is  particularly 
heavy  and  where  the  machine  must 
not  only  remove  metal  with  accur- 

acy, but  also  must  take  the  maximum 
cut  at  each  stroke.  The  bearing 

surface  of  the  ram  is  square  and  can- 
not wedge  into  the  bearing  of  the 

column,  because  it  is  of  sufficient 
area  to  resist  the  pressure  exerted, 
being  2^  in.  high.  The  width  of  the 
ram  is  13  in.,  while  its  length  is  62 
in.,  not  including  the  harp  or  tool 
box.  At  its  front  end,  the  outside 
diameter  of  the  ram  is  11  in.     Even 

shaper  is  in  operation.  The  power 
down-feed  attachment  that  is  shown 

is  special,  and  not  regularly  sup- 

plied. In  the  belt-driven  machine  a  large- 
diameter,  wide-faced  driving  pulley 
is  employed.  The  shaper  has  a 
back-gear  ratio  of  28  to  1.  The 
large  reduction  in  the  gearing  from 
the  speed  of  the  driving  pulley  to 
the  number  of  strokes  of  the  ram 

enables  a  strong  thrust  to  be  ob- 
tained at   the   ram   itself. 

The  crank  arm  is  42  i  in.  long. 
With  this  construction,  the  center 

of  the  bull-gear  can  be  located  con- 
siderably above  the  center  of  the 

ci-ank  arm,  a  condition  that  increa.ses 
the  leverage  and  adds  to  the  power 
that  can  be  delivered  to  the  ram. 
The  features  of  the  machine  that 
enable  it  to  transmit  large  power, 

adapt  it  to  "hogging"  metal. 

Anderson  Bench  Filing 
Machine 

The  small  power-driven  filing 
machine  for  bench  use  that  is  shown 
in  the  accompanying  illustration  has 
recently  been  placed  on  the  market 
by  Hugold  Anderson,  201  Eddy  St., 
Providence,  R.  I.  The  machine  is 
especially  intended  for  handling  all 
sorts  of  dies,  forming  tools  and  fly- 
cutters.  It  is  ordinarily  driven  by 
belt  at  a  speed  from  350  to  400  r.p.m. 

It  is  provided  with  tight  and  loose  '• 
pulleys  and  with  a  spring  lock  for  the 
belt-shifting  device.  The  loose 
pulley  has  a  perforated  oil  bushing, 
that  requires  oiling  only  after 
months  of  use. 
The  slide  reciprocates  vertically 

and  the  ways  are  provided  with  a  gib 
for  taking  up  the  wear.  ,  The  work- 

ing parts  are  protected  from  the  dust 
that  drops  from  the  file.  The  stroke 
is  11  in.  in  length.  The  file-holder 
is  adjustable  and  can  hold  standard 
machine  files  up  to  I  in.  in  size. 

The  table  can  be  tilted  either  back- 
ward or  forward  to  about  30  deg.,  a 

feature  that  makes  the  machine 

adaptable  particularly  to  filing  form- 
ing tools  or  cutters.  With  the  maxi- 

mum tilt,  the  hole  in  the  table  need 
be  only  f«  in.  in  size  in  order  to  clear 
a    I -in.   file.     In  this  way   sufficient 

.V.VDHUSOK    BENCH    FILING    M.XCMl.XK 

support  can  be  given  by  the  table 
for  filing  narrow  strips  of  sheet 
metal.  The  table  is  7  in.  square  and 
has  a  height  of  10  in.  above  the 
bench.  The  machine  can  be  equipped 
with  a  piercing  saw  frame  to  adapt 
it  to  work  of  this  class. 
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Gordon  Automatic  Adjustable  Wrenches 
A  line  of  wrenches  in  which  the 

size  of  jaw  opening  can  be  rapidly 
and  easily  adjusted  has  recently  been 

placed  on  the  market  by  the  Auto- 
matic Wrench  Co.>  450  Palisade  Ave., 

West  New  York,  N.  J.  The  tool  is 
designated  as  the  Gordon  automatic 

the  top  of  the  handle.  The  pawls  are 
thus  disengaged,  and  a  small  tension 
spring  in  the  handle  pulls  back  the 
lower  jaw,  so  that  it  rests  against 
the  top  of  the  handle  as  shown. 

Speedy  operation  can  thus  be  ob- 
tained and  only  one  hand  is  needed  to 

release  the  grip,  just  as  in  tighten- 
ing the  wrench. 

The  parts  of  the  device  are  made 
of  drop  forgings.  The  head,  shank 

and  lower  jaw  are  of  15-  to  25-point 
carbon  steel.  The  entire  wrench  is 

case-hardened  and  given  a  rust-proof 
finish,  which  has  the  mottled  effect 
that  can  be  observed  in  the  illustra- 
tion. 

The  pipe  wrench,  at  the  left  of 

Fig.  1,  is  similar  in  its  main  operat- 
ing characteristics  to  the  adjustable 

monkey  wrench.  The  lower  jaw 
,  slides  on  a  fixed  post  secured  in  the 
handle,  and  can  be  quickly  adjusted 
to  position  and  released  in  the  same 
manner   as   the  other  wrench.     The 

FIG. 1— GORDON    AUTOJIATIC 
WRENCHES 

wrench,  being  automatic  in  the  sense 
that  rapid  operation  is  afforded  and 
the  jaws  are  instantly  brought  to  the 

open  position  by  pressure  on  a  re- 
leasing device. 

:  In  Fig.  1  the  plain  adjustable  tool 
I  of  the  monkey  wrench  type  is  shown 
at  the  right.  The  head  and  the  shank 
on  which  it  is  attached  are  made  of 

one  piece  of  drop-forged  steel.  It  is 
riveted  into  the  handle,  which  is  a 

single  piece  of  deep-drawn  sheet 
metal  without  seams.  The  lower  jaw 
is  the  movable  one  and  slides  on  the 

shank  of  the  upper. 
To  adjust  the  opening  of  the 

wrench,  the  operator  has  only  to 
push  the  lower  jaw  in  contact  with 
the  work  with  his  thumb.  Thus, 
only  one  hand  is  needed  to  operate 

the  wrench,  no  matter  in  what  posi- 
tion the  work  happens  to  be.  The 

lower  jaw  carries  a  piece  that  ex- 
tends into  the  handle  and  is  provided 

with  teeth,  in  order  to  prevent  the 

jaws  from  opening  when  the  pres- 
sure is  applied  on  the  handle  of  the 

wrench  to  turn  the  work.  There  are 

two  pawl  mechanisms  on  this  toothed 
member,  so  that  sufficient  strength  is 
afforded  and  very  small  movements 
of  the  lower  jaw  are  possible. 
When  the  wrench  is  to  be  removed 

from  the  work,  all  that  is  necessary 
is  to  press  on  the  releasing  catch  at 

Fig.  2  has  some  of  the  features  of 

the  wrenches  just  described,  particu- 
larly in  its  easy  adjustment  of  size 

and  its  quick  release,  so  that  it  can 
be  rapidly  operated  by  means  of  one 
hand.  The  mechanism  by  which  the 

I'esult  is  accomplished  is  diffei'ent. 
The  wrench  can  be  adjusted  to  the 

size  of  the  nut  by  pressure  of  the 
thumb  on  the  adju.stable  jaw. 
Further  tightening  can  be  obtained 

by  turning  the  thumbscrew  located 
in  the  head  of  the  wrench.  Release 

is  obtained  by  a  slight  downward 
pressure  on  the  knurled  surface 

directly  beneath  the  thumbscrew.  In  • 
this  way,  the  knurl  is  drawn  out  ol 
contact  with  the  teeth  on  the  bottom 

of  the  movable  jaw,  so  that  a  small 
compression  spring  causes  the  jaw  to 
spring  to  its  outer  position. 

The  wrench  is  made  of  drop-forg- 
ings  of  15-  to  25-point  carbon  steei. 
and  is  case-hardened  to  give  a  fini.sh 
similar  to  that  de.scribed.  It  is  made 

in  sizes  of  "6,  8  and  10  in.  for  maxi- 
mum openings  of  from  ■'  to  2  inches. 

FIG.   2— GORDON  AUTOMATIC  ADJUST- 
ABLE  END   WRENCH 

upper  jaw  is  pivoted  to  the  handle. 
By  pressing  on  the  lower  part  of  it 

that  extends  over  the  handle,  the  jaw- 
can  be  tilted  at  an  angle.  Thus,  when 
the  turning  force  is  applied  on  the 
handle,  a  firmer  grip  or  a  clinching 
action  is  obtained  upon  the  work. 

The  principal  feature  of  the  pipe 
wrench  aside  from  the  firm  grip  that 

can  be  obtained,  is  the  speed  of  op- 
eration in  engaging  and  disengaging 

the  work.  The  wrench  can  be  easily 
operated  by  one  hand,  and  is  thus 
suitable  for  work  in  places  difficult 
of  access.  As  with  the  monkey 
wrench,  the  pipe  wrench  is  made  of 

drop  forgings,  case-hardened  and 
given  a  rust-proof  finish.  Both  the 
wrenches  are  made  in  8,  10  and  14  in. f-izes. 

The    open-end    wrench    shown    in 

Manley  Garage  Floor  Light 
A  stand  for  so  holding  an  electric 

lamp  as  best  to  throw  light  on  the 
work  has  recently  been  developed  by 
the  Manley  Manufacturing  Co.,  York, 

Pa.  The  stand  with  its  lamp  elevated 
is  shown  in  the  illustration  herewith. 

The  device  is  intended  especially  for 

use  in  garages  to  enable  the  mechanic 
to  throw  light  on  any  part  of  the 
automobile  on  which  he  is  working. 

M.\NL,EY  GARAGE  FLOOR  LIGHT 
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The  device  has  a  base  14  in.  in 

diameter,  the  weight  of  which  is  suffi- 
cient to  hold  the  stand  rigidly  in 

position.  The  main  column  is 
telescoping,  with  a  30  in.  vertical 
adustment,  and  can  be  raised  to  a 
height  of  60  in.  The  arm  can  be 
placed  horizontally,  so  as  to  throw 
the  light  on  top  of  the  work  being 

performed.  The  maximum  height  of 
the  device  with  the  ann  vertical  is 
86  in.  The  arm  can  be  swung  to 

practically  any  position  and  clamped. 
For  work  underneath  the  chassis,  the 
arm  can  be  swung  downward  and  the 
light  directed  to  the  lower  part  of 
the  machine,  the  reflector  being  only 
6  in.  above  the  floor  in  this  case. 

At  the  top  of  the  stand  there  is  a 
socket  from  which  a  portable  electric 

drill  or  a  trouble  light  can  be  sup- 

plied with  cun'ent.  In  this  way,  only 
one  cable  need  by  run  from  the  wall 
socket  to  the  machine  on  which  work 

is  being  performed.  A  heavy,  rub- 
ber-covered cable  25  ft.  long  is  sup- 

plied. 
The  reflector  is  made  of  heavy 

enameled  steel  and  equipped  with  a 
guard  for  the  lamp.  The  fittings  of 

the  device  are  waterproof  through- 
out, a  feature  of  especial  value  when 

the  lamp  is  employed  in  wa.shing 
automobiles.  The  position  of  the 
stand  when  work  is  being  done  on  a 
chassis  should  be  noted,  as  it  is 
ordinarily  back  of  the  mechanic  and 
not  in  his  way  in  the  performing  of 
his  task. 

Manley  "Hi-Speed" 
Garage  Jack 

A  jack  for  use  in  garages,  partica- 
larly  when  lifting  and  moving  auto- 

mobiles and  motor  trucks,  has  re- 
cently been  placed  on  the  market  by 

the  Manley  Manufacturing  Co.,  York, 

Pa.,  under  the  name  of  the  "Hi- 
Speed"  jack.  The  con.struction  of 
the  device  can  be  seen  in  the  accorn- 
panying  illustration.  It  is  made 
from  malleable  iron  and  steel,  and 
does  not  employ  any  springs,  dogs, 
nor  toggle  motions. 

The  post  of  the  jack  is  operated  b.v 
means  of  the  handle  through  rack? 

and  pinions.  The  handle  is  con- 
nected by  means  of  a  pawl  to  a  gear 

which  meshes  with  a  horizontal  rack 
bar  located  between  the  members  of 
the  frame.  The  other  end  of  the 

rack  me.fhes  with  a  gear  pivoted  to 
the  ?jody  of  the  jack,  and  this  gear  in 
turn  engages  the  rack  on  the  vertical 
post  which  does  the  lifting.  The 
rack  bar  is  supported  on  rollers  at 

its  two   points   of   contact   with  the 

gears. 
It  should  be  noted  that  the  con- 

struction is  such  as  to  provide  a  con- 
stant leverage  throughout  the  com- 

plete stroke.  The  handle  is  depressed 

to  cause  the  post  to  rise.  If  neces- 
sary, only  a  small  movement  of  the 

handle  need  be  employed,  when  lift- 
ing is  being  done  in  close  quarters. 
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The  post  itself  can  be  traversed 
through  a  distance  of  5i  in.  By 
means  of  a  screw  adjustment  in  the 

post,  an  additional  increase  in  height 
of  41  ii).  can  be  obtained.  It  is  thus 
possible  to  vary  the  height  of  top  of 
the  screw  from  the  floor  from  81  to 

\U  in. 

Quick  action  of  the  jack  is  ob- 
tained when  raising  by  merely  press- 

ing the  front  of  the  rack  with  the 
foot  to  bring  the  screw  in  contact 
with  the  work.  Rapid  lowering  can 
be  obtained  by  lifting  the  release 
button  on  the  top  of  the  handle. 

The  top  of  the  frame  member  ig 

only  31  in.  above'  the  floor.  It  is  thus 
possible  while  one  end  of  an  auto- 

mobile is  raised  on  the  jack  to  swing 
the  frame  underneath  the  wheel  of 
the  automobile  when  maneuvering  to 

obtain  a  certain  position.  Wheels  8 
in.  in  diameter  and  equipped  with 
roller  bearings  are  mounted  at  one 
end  of  the  frame  and  casters  at  the 

other.    Rubber  tires  can  be  provided. 

The  jack  has  an  over-all  length  of 
55  in.  when  the  handle  is  raised.  The 
handle  itself  is  48  in.  long.  The 
width  of  the  truck  is  15^  in.  The 

weight  is  115  pounds. 

Duty  Refund  on  Imported 

Manganese  Ore 
Regulations  providing  for  drawback 

on  steel  products  manufactured  by  the 
subsidiary  companies  of  the  United 
States  Steel  Corporation  with  the  use 
of  imported  ferro-manganese,  im- 

ported spiegeleisen,  or  either  of  these 
materials  produced  from  imported  man- 

ganese ore,  when  exported,  have  been 
issued  by  the  Treasury  Department. 

The  drawback  is  to  be  equivalent  to 

99  per  cent  of  the  duty  paid  on  the 
quantity  of  the  imported  material  used. 
It  is  provided  that  the  same  specific 
duty  shall  have  been  paid  on  the  im- 

ported material  used  in  any  product 
on  which  drawback  is  claimed  and  that 
none  shall  be  allowed  when  there  has 
been  a  mixture  in  the  melt  with  do- 

mestic manganese. 
The  1922  tariff  act  imposed  a  duty 

on  manganese  ore  or  concentrates  of 
one  cent  per  pound  on  the  metallic 
manganese  content;  a  duty  of  IJ  cents 
per  pound  on  the  metallic  manganese 
content  of  ferro-mangane.se  containing 
more  than  1  per  cent  of  carbon,  ferro- 
manganese  being  defined  as  iron  man- 

ganese alloys  containing  30  per  cent  or 
more  of  manganese;  and  a  duty  of  11 
cents  per  pound  on  the  metallic  man- 

ganese content  and  1.5  per  cent  ad 
valorem  on  manganese  metal,  man- 

ganese silicon,  manganese  boron  and 
ferro-manganese  and  .spiegeleisen  con- 

taining not  more  than  1  per  cent  of 
carbon. 

It  is  provided  in  the  regulations  that 
at  the  end  of  each  period  of  manufac- 

ture, which  shall  not  exceed  six  months, 
there  shall  be  filed  a  certificate  of  man- 

ufacture which  shall  show  the  identity 
and  quantities  of  duty-paid  manganese 
used  during  the  period.  In  view  of  the 
blanket  identification  and  minimum 
rate  of  allowance  authorized,  none 
other  than  manganese  paying  the  same 
specific  rate  of  duty  shall  be  used  dur- 

ing any  period  of  manufacture  as.  the 
subject  of  drawback  claims,  unless  the 
products  of  such  other  material  con- 

taining manganese  are  kept  separate 
from  other  steel  products;  and  where 
drawback  is  claimed  on  such  products, 
separate  certificates  of  manufacture 
shall  be  filed  specifically  identifying  the 
duty-paid  material  and  establishing  the 
quantity  thereof  used.  No  drawback 
shall  be  allowed  on  the  product  of  any 
melt  in  which  any  domestic  or  free 
manganese  is  used. 

The  Drawback  Allowance 

The  drawback  allowance  shall  not  ex- 
ceed the  duty  paid,  less  1  per  cent,  on 

the  minimum  quantity  of  duty-paid  ma- 
terial required  to  produce  the  quantity 

and  kind  of  finished  product  exported, 
except  where  separate  certificates  of 
manufacture  are  filed,  in  which  case  the 
quantity  of  imported  material  on  which 
drawback  may  be  allowed  may  equal 
the  quantity  used. 
Drawback  may  be  allowed  under 

these  regulations  on  steel  products  ex- 
ported on  or  after  October  5,  1922. 

Supplemental  sworn  statements,  add- 
ing to  those  already  sent  the  Depart- 

ment by  the  United  States  Steel  Cor- 
poration, may  be  filed  covering  addi- 

tional factories  manufacturing  steel 
products  for  exportation  with -benefit  of 
drawback  and  upon  verification  by  the 
Department,  drawback  may  be  allowed 
on  steel  products  manufactured  at  such 
factories. 

Supplemental  sworn  schedules  may 
also  be  filed  covering  new  kinds  of 
finished  steel  products  or  changes  in 
the  quantities  of  duty-paid  material 
used  and  upon  verification  drawback 
may  be  allowed  upon  these  also. 

The  Steel  Corporation  in  December 
filed  with  the  Treasury  Department  a 
sworn  statement  of  factories  engaged 
in  export  trade;  and  also  sworn  state- 

ments of  the  quantities  of  manganese 
required  for  specific  steel  products, 
these  being  made  the  basis  of  the  De- 

partment's ruling. 
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National  Screw  Thread  Commission  Discusses 

^'American  Standard" 

THE  NATIONAL  Screw  Thread 
Commission  met  in  the  Council 

Room  of  the  A.  S.  M.  E.,  New  Tlork 
City,  on  Jan.  17.  The  Acting  Chairman, 
Lt.-Col.  E.  C.  Peck,  presided. 
The  meeting  was  devoted  largely  to 

an  informal  consideration  of  the  report 
of  the  Working  Committee  of  the  A.  E. 
S.  C.  Sectional  Committee  on  Standard- 

ization and  Unification  of  Screw 
Threads.  This  Sectional  Committee  was 
appointed  to  pass  upon  the  report  of 
the  National  Screw  Thread  Commission 
with  a  view  to  its  adoption  as  an 
"American  Standard"  under  the  rules  of 
procedure  of  the  A.  E.  S.  C. 

The  two  committees  are  working  in 
co-operation  and  have  agreed  upon  sev- 

eral modifications  of  the  Progress  Re- 
port which,  while  not  changing  its  es- 

sential features,  will  result  in  certain 
simplifications  and  rearrangements 
which  it  is  thought  will  better  adapt 
it  to  shop  use. 

It  has  been  agreed  that  the  minimum 
major  (outside)  diameter  of  the  tapped 
hole  shall  be  the  same  for  all  classes 
of  fit,  this  minimum  value  to  be  the 
basic  size.  It  has  also  been  agreed  that 
the  same  tolerances  on  major  and  minor 
diameter  shall  apply  to  all  classes  of 
fit,  these  tolerances  to  be  those  adopted 
by  the  Commission  for  the  Class  2,  Free 
Fit.  This  action  by  the  Commission 
should  be  looked  upon  with  special  favor 
by  tap  manufacturers,  since  it  makes 
necessary  only  two  grades  of  taps,  the 
ordinary  commercial  tap,  and  the 
ground  tap.  In  all  cases  the  minimum 
tapped  hole  will  be  basic;  the  only  dif- 

ference being  that  the  ground  tap  will 
be  held  to  closer  limits  on  pitch 
diameter. 

Lead  and  Pitch  Diameters 

Conditions  are  also  made  somewhat 
easier  for  the  screw  manufacturers  by 
allowing  the  same  tolerance  on  major 
and  minor  diameter  for  all  classes  of 
tit.  It  is  recognized  that  the  quality  of 
fit  between  screw  and  tapped  hole  is 
dependent  largely  upon  accuracy  of 
lead  and  pitch  diameter,  the  major  and 
minor  diameters  being  of  much  less  im- 
portance. 

In  the  revised  report  the  selection  of 
certain  combinations  of  classes  of 
screws  and  tapped  holes  will  also  be 
recommended.  For  example  about  the 
same  quality  of  fit  can  be  secured  by 
the  use  of  Close  Fit  tapped  holes  and 
screws  of  the  Medium  Fit  Class.  This 
selection  will  tend  to  reduce  the  number 
of  sizes  of  fixed  tools  it  will  be  neces- 

sary to  carry  in  stock. 
Subcommittee  reports  were  also  pre- 

sented at  the  New  York  meeting  cover- 
ing special  threads  for  electrical  fix- 

tures and  fittings;  oil  well  casing 
threads;  and  a  decimal  system  of  de- 

signating tap-drill,  wire  gage,  and  sheet 
metal  sizes. 

Preliminary  arrangements  were  made 

for  calling  a  meeting  of  manufacturers 
and  users  of  stove  bolts,  the  meeting 
to  be  held  at  the  Bureau  of  Standards, 
Washington,  D.  C,  Friday,  February  23, 
at  10:00  A.M. 

Unification  of  Symbols 
to  Be  Considered 

At  the  request  of  the  American  Insti- 
tute of  Electrical  Engineers,  the  Amer- 
ican Society  of  Mechanical  Engineers 

and  the  Association  of  Edison  Illuminat- 
ing Companies,  a  conference  will  be 

held  by  the  American  Engineering 
Standards  Committee  to  consider  the 
standardization  of  abbreviations  and  of 
symbols  used  in  engineering  equations 
and  formulas.  The  conference  will  de- 

termine where  unification  of  engineer- 
ing symbols  should  be  undertaken  and  if 

so,  what  the  scope  of  such  work  should 
be.  The  meeting  will  be  held  in  the 
board  room  of  the  American  Society  of 
Mechanical  Engineers,  Engineering 
Societies  Building,  29  West  39th  St., 
New  York  City,  on  February  13  at  10 
o'clock  in  the  morning.  All  engineering 
societies  are  invited  and  it  is  urged  that 
they  be  represented  at  the  meeting. 

Auto  Frame  Companies 

May  Consolidate 
According  to  authentic  sources,  auto- 

mobile frame  makers  of  Detroit  and  the 
middlewest  are  preparing  for  a  merger 
which  will  involve  a  capitalization  of 
approximately  $40,000,000.  Rumors 
this  week  were  to  the  effect  that  the 
Detroit  Pressed  Steel  Car  Co.,  The 
Hydraulic  Steel  Co.,  and  the  Parish  & 
Bingham  Corp.,  were  members  of  the 
proposed  consolidation.  All  of  these 
concerns  are  at  the  present  capitalized 
for  more  than  $10,000  000  and  it  is  be- 

lieved that  a  merger  of  the  three  would 
do  much  toward  a  standardization  of 
the  product  and  would  result  in  econ- 

omies to  a  large  extent. 

Western  Railroads  Show 

Big  Cains 
All  railroads  except  the  coal  carriers 

reported  larger  earnings  in  December 
1922  than  in  the  same  month  in  1921. 
The  greatest  gain  shown  by  the  report 
was  made  by  the  Chicago,  Milwaukee 
and  St.  Paul  which  showed  a  net  income 
of  $1,160,000  during  December.  1922,  as 
compared  with  $30,290  earned  during 
December,  1921.  This  is  the  more  sur- 

prising when  it  is  understood  that  the 
railroad  spent  $1,200,000  more  for  main-_ 
tenance  and  equipment  during  the' month  than  it  spent  in  December,  1921. 

Also  from  the  Northwest  comes  the 
report  of  the  Chicago  and  Northwest- 

ern which  shows  that  that  road  brought 
the  deficit  of  $488,570  of  December, 
1921,  up  to  a  surplus  of  $1,020,722  this 
year.  Both  the  Lehigh  Valley  and  the 
Norfolk  and  Western  showed  large 
declines  due-  to  coal  carrying  troubles. 

Big  Dumping  Machine 
Ordered 

The  largest  dumping  machine  in  the 
United  States  was  ordered  by  the  Phila- 

delphia and  Reading  Railway  from  the 
McMyler  Interstate  Co.,  Bedford,  Ohio, 
this  week.  The  machine  has  a  capacity 
of  120  carloads  and  will  cost  $1,500,- 
000.  It  will  be  placed  at  the  Port  Rich- 

mond terminal  and  will  be  able  to  han- 
dle all  classes  of  cars.  It  will  replace 

the  gravity  trestle  which  was  destroyed 
by  fire  in  November. 

Krupp   Works'   Reduced Production 

Reports  to  the  Department  of  Com- 
merce state  that  the  Krupp  Works, 

Essen,  Germany,  have  been  reduced  and 
at  the  present  time  more  than  a  third 
of  the  plant  i-  idle.  Shortage  of  coal 
and  reduceu  working  hours  in  1922  has 
brought  the  German  industrial  company 
far  below  pre-war  efficiency.  The  out- 

put of  crude  iron  and  steel  amounted 
to  not  quite  two-thirds  of  that  of  pre- 

war days  and  the  production  of  finished 
steel  to  a  little  more  than  half  the  ca- 

pacity of  the  plant. 
German  manufacturers  have  been 

striving  vainly  to  bring  their  plants 
up  to  pre-war  efficiency  but  have  not 
been  able  to  accomplish  this  up  to  the 
present  time,  according  to  official  re- 

ports. Steel  Wheel  Makers  Merge 
A  merger  of  eight  steel  and  wire 

wheel  manufacturers  has  just  been  con- 
sumated  with  a  capitalization  of  $10,- 
000,000.  The  Detroit  Pressed  Steel  Co., 
Forsyth  Bros.  Co.,  of  Harvey,  111.,  and 
several  wheel  makers  for  automobiles 
in  Lansing,  Mich,  and  Chicago  are  in- 

cluded in  the  new  corporation.  H.  F. 
Harper  will  b^  president  of  the  merger 
and  the  executives  of  the  various  com- 

panies will  be  in  charge  of  operations. 

Officers  of  Drop  Forge  Institute 

The  following  officers  were  elected  at 
the  recent  meeting  of  the  American 
Drop  Forge  Institute  held  in  New 
York  City:  President,  R.  T.  Herdegen; 
first  vice-president,  H.  G.  Stoddard; 
second  vice-president,  O.  F.  Transue- 
The  new  directors  are:  Maurice  E. 
Pollak,  W.  H.  Beck  and  S.  J.  Marshall. 
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Laurence  V.  Benet  Honored  at  Engineering  Lnncheon 

A  SMALL  luncheon  at  the  Engineers' Club  in  New  York  to  Mr.  Laurence 

V.  Benet,  director  of  the  great  Hotch- 

ki'ss  Works  of  France,  was  given  on Feb.  1  by  Calvin  W.  Rice,  secretary  of 

the  American  Society  of  Mechanical  En- 
gineers. Mr.  E.  M.  Herr,  president  of 

the  Westinghouse  Electric  &  Manufac- 
turing Co.,  and  chairman  of  the  Com- 
mittee on  International  Standards  for 

Pipe  Threads,  acted  as  toastmaster. 
The  other  members  of  the  original  com- 

mittee who  were  all  at  the  luncheon 
were:  W.  J.  Baldwin,  consulting  engi- 

neer, G.  M.  Bond,  consulting  engineer, 
S.  G.  Flagg,  Jr.,  S.  G.  Flagg  &  Co., 
W.  C.  Morris,  engineer  of  construction. 
Consolidated  Gas  Company,  M.  F.  Sell- 
man,  representing  Mr.  0.  H.  Fogg,  sec- 

retary American  Gas  Association,  F.  H. 
Morehead,  works  manager,  Walworth 
Mfg.  Co.  and  B.  H.  Blood,  general  man- 

ager, Pratt  &  Whitney  Co. 
The  pipe  thread  committee  practically 

ceased  to  function  at  the  outbreak  of 
the  War  just  after  it  had  reached  a 
deadlock  because  of  the  refusal  of  one 
of  the  large  British  manufacturers  to 
consider  the  adoption  of  the  American 
system  of  pipe  threads.  The  luncheon, 
therefore,  was  somewhat  in  the  nature 
of  a  reunion,  particularly  for  Mr.  Herr 
and  Mr.  Benet,  who  were  classmates  at 
Yale. 

Mk.  Benet's  Comments 

Mr.  Benet  made  a  short  address  in 
which  he  commented  on  the  industrial 
situation  in  France  where  there  is  no 
unemployment  and  the  bad  financial 
condition  of  most  of  the  industrial 
plants  is  gradually  being  improved.  The 
Hotchkiss  plant,  which  has  already 
specialized  in  munition  work,  is  run- 

ning double  shifts  and  adding  to  its 
facilities  to  take  care  of  munition  or- 

ders received  from  the  nations  which 
were  neutral  in  the  War  and  are  now 
endeavoring  to  bring  their  obsolete 
armaments  up  to  date.  The  speaker 
mentioned  the  improving  market  for 
machine  tools  in  France  and  stated 
that  he  considered  machine  tool  sales 
to  be  an  excellent  barometer  of  in- 

dustrial progress. 
Mr.  Benet  also  told  of  the  unusual 

compliment  paid  to  American  engineers 
by  the  action  of  the  French  Institute  of 
Civil  Engineers  in  extending  the  privi- 

leges of  its  magnificent  establishment 
to  American  engineers  and  engineering 
societies.  He  also  paid  tribute  to  the 
great  value  of  the  American  technical 
press  which  is  made  possible  by  the 
whole  hearted  support  of  American  ad- 

vertisers. Mr.  Benet  said  that  when  he 
was  taking  on  an  engineer  or  executive 
the  fact  that  the  candidate  could  speak 
English  always  weighed  heavily  with 
him  because  it  meant  he  was  thus  able 
to  keep  abreast  of  developments  in  his 
field  through  study  of  American  tech- 

nical publications. 
The  other  guests  at  the  luncheon 

were:  M.  Aime  Duniaine,  secretary 
American  Section,  Societes  des  Ingeni- 
eurs  Civils  de  France,  J.  Vipond  Davies, 
president,  United  Engineering  Society, 
A.  D.  Plinn,  secretary,  United  Engi- 

neering Society,  C.  M.  Manly,  past- 
president.  Society  of  Automotive  Engi- 

neers, A.  W.  Whitney,  chairman,  Amer- 
ican Engineering  Standards  Committee, 

Dr.  P.  G.  Agnew,  secretary,  American 
Engineering  Standards  Committee,  J.  H. 
Dunlap,  secretary,  American  Society  of 

Civil  Engineers,  F.  F.  Sharpless,  seci'e- 
tary,  American  Institute  of  Mining  and 
Metallurgical  Engineers,  F.  L.  Hutch- 

inson, secretary,  American  Institute  of 
Electrical  Engineers,  K.  H.  Condit, 
editor,  American  Machinist,  W.  E.  Bul- 

lock, assistant  secretary.  Finance  and 
Professional  Divisions,  A.S.M.E.,  E. 
Hartford,  assistant  secretary,  Jlember- 
ship  and  Local  Sections,  A.S.M.E.,  C.  E. 
Davies,  assistant  secretary,  Meetings 
and  Publications,  A.S.M.E.,  and  C.  B. 
LePage,  assistant  secretary.  Research, 
Standards,  Power  Test  Codes,  A.S.M.E. 

Report  on  Babbitt  Production 
Shows  Decrease 

The  Department  of  Commerce  an- 
nounces that,  according  to  reports  made 

to  the  Bureau  of  the  Census,  the  value 
of  products  of  establishments  engaged 
primarily  in  the  manufacture  of  Bab- 

bitt metal  and  solder  amounted  to 
$26,255,000  in  1921  as  compared  with 
$59,017,000  in  1919,  and  $19,180,000  in 
1914,  a  decrease  of  55.5  per  cent  from 
1919  to  1921,  but  an  increase  of  36.9 
per  cent  for  the  seven-year  period  1914 
to  1921.  In  addition,  establishments 
manufacturing  other  products  of  chief 
value  reported  Babbitt  metal  and  solder 
to  the  value  of  $8,482,000  in  1919,  and 
$3,538,000  in  1914;  corresponding  figures 
for  1921  are  not  available  at  this  time. 

Of  the  98  establishments  reporting 
products  valued  at  $5,000  or  more  in 
1921,  22  were  located  in  New  York;  13 
in  Pennsylvania;  11  in  Illinois;  8  in 
New  Jersey;  6  in  Ohio;  5  each  in  Massa- 

chusetts, Michigan,  and  Missouri;  4  in 
California;  3  in  Virginia;  2  each  in  Colo- 

rado, Connecticut,  Maryland,  Oregon, 
and  Washington;  and  1  each  in  Georgia, 
Indiana,  Minnesota,  Nebraska,  Tennes- 

see, and  Wisconsin.  Illinois,  the  lead- 
ing state  in  the  industry  in  1921,  re- 

ported 36.7  per  cent  of  the  total  value 
of  products  in  that  year. 

Steel  Castings  Sales  at 

High  Levels 
Sales  of  commercial  steel  castings  in 

1922  were  almost  three  times  as  large 
as  in  1921  and  were  at  almost  the 

same  level  as  in  the  year  1920,  accoi-d- 
ing  to  the  Department  of  Commerce 
from  data  compiled  by  the  Bureau  of 
the  Census  in  co-operation  with  the 
Steel  Founders'  Society  from  sixty-five 
companies  comprising  over  two-thirds 
of  the  commercial  castings  capacity  of 
the  United  States. 

Commercial  castings  booked  in  1922 
by  these  companies,  with  a  capacity  de- 

voted to  commercial  work  of  1,162,800 
tons  per  year,  totaled  795,059  tons  as 
against  287,674  tons  in  1921  and  793,305 
tons  in  1920.  The  1922  bookings  were 
equivalent  to  68.4  per  cent  of  shop 
capacity,  as  against  24.7  per  cent  in 
1921  and  68.2  per  cent  in  1920.  Railway 
specialties  slightly  exceeded  miscellane- 

ous castings  in  the  1922  sales,  while  in 
1920  and  1921  the  bookings  of  miscel- 

laneous castings  were  about  50  per  cent 
greater  than  railway  specialties.  Rail- 

way specialties  were  booked  at  86.9  per 
cent  of  shop  capacity  in  1922  and  mis- 

cellaneous sales  at  56.3  per  cent. 
The  largest  monthly  bookings  of  steel 

castings  since  the  end  of  1919  occurred 

in  March,  1920,  when  110,282  tons  were 
booked,  or  113.8  per  cent  of  the  shop 
capacity  of  the  reporting  firms.  There- after an  almost  uninterrupted  decline 
in  bookings  took  place  until  the  mini- 

mum of  15,785  tons  was  reached  in  July, 
1921,  at  16.3  per  cent  of  shop  capacity. 
Except  for  a  slump  in  December,  1921, 
a  gradual  increase  in  bookings  ensued 
until  June,  1922,  and,  after  two  low 
months,  reached  in  September  the  high- 

est mark  since  March,  1920,  with  total 
bookings  of  97,919  tons,  or  101.1  per 
cent  of  shop  capacity.  Declines  occurred 
in  October  and  November  but  Decem- 

ber bookings  were  over  13  per  cent 
larger  than  the  November  sales,  with 
increases  in  both  railway  specialties 
and  miscellaneous  castings.  December 
bookings  equaled  71.1  per  cent  of  shop 
capacity. 

  » 

Freight  Loading  Shows 
Marked  Gain 

Loading  of  revenue  freight  this  sea- 
son is  running  far  ahead  of  the  cor- 

responding period  of  last  year,  accord-  ' ing  to  the  report  of  the  Car  Service 
Division  of  the  American  Railway  As- 

sociation, which  shows  for  the  week 
ended  Jan.  20  a  total  of  865,578  cars, 
an  increase  of  134,469  over  the  same 
week  last  year,  and  an  increase  of 
156,920  cars  over  the  corresponding 
week  in  1921.  There  was  a  reduction  of 

7,673  cars  as  compared  with  the  previ- 
ous week.  Cars  loaded  to  and  including 

Jan.  20  were  2,509,132,  against  2,044,733 
during  the  first  three  weeks  of  1921, 
and  2,118,154  during  the  corresponding 

period  of  1920. 

New  York  Central  Report 
The  New  York  Central  Railroad  for 

December  reports  gross  earnings  of 
$34,979,130,  against  $27,458,262  in  the 
same  month  in  1921.  Net  railway  oper- 

ating income  amounted  to  $6,782,171, 
against  $11,898,659  in  1921.  For  the 
full  year  1922  gross  earnings  totaled 
$363,122,527,  against  $339,475,455,  and 
net  railway  operating  income  of  $53,- 
716,459,  against  $59,031,276.  The  ratio 
of  operating  expenses  to  operating  rev- 

enues in  December  was  78.2  per  cent, 
against  53.1  per  cent  for  December, 
1921,  and  for  the  year  1922  it  was  80 
per  cent,  against  77.3  per  cent  in  1921. 

John  Armstrong  Dies  on  Way 
to  Winter  Home 

John  Armstrong,  president  of  the 
Armstrong  Brothers  Tool  Co.,  Chicago, 
died  suddenly  at  Chattanooga,  Tenn., 
Jan.  28,  while  en  route  to  his  winter 
home  at  Sea  Breeze,  Fla.  Mr.  Arm- 

strong had  decided  to  make  the  trip  by 
automobile  and  was  accompanied  by 
his  son,  William  Armstrong,  and  his 
brother-in-law,  Francis  J.  Blum. 

Mr.  Armstrong  was  56  years  of  age 
and  was  born  in  Chicago  of  Scotch 
parentage.  He  started  to  work  at  the 
age  of  thirteen  and  at  sixteen  was  ap- 

prenticed to  learn  pattern  making  at 
the  Excelsior  Iron  Works.  He  com- 

pleted his  education  by  night  school. 
Together  with  his  brothers  he  began 
to  manufacture  tool  holders  for  use  in 
the  metal  working  trade  in  an  old  frame 
building  owned  by  his  father.  The  busi- 

ness, which  was  started  in  1890,  pros- 
pered and  was  incorporated  in  1895  and 

today  is  an  important  factor  in  the tool  industry. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,   Com^nerce  and  Finance,  New  York 

(Copyrighted,  Theodore  tf.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 

THERE  are  two  divergent  v
iews 

now  taken  of  the  European  situa- 
tion and  its  reaction  upon  Amer- 

ica. One  is  that  war  is  impossible  be- 
cause Germany  has  neither  money  nor 

weapons  and.  cannot  get  the  latter  now 
that  France  is  in  possession  of  the  great 
steel  mills  of  the  Ruhr.  Upon  this 
hypothesis  it  is  argued  that  business 
in  the  United  States  has  nothing  to  fear 

except  the  impairment  of  Europe's  pur- 
chasing power  that  will  result  from  a 

prolonged  paralysis  of  German  industry 
and  the  cost  of  maintaining  the  French 
troops  in  German  territory. 

The 'other  view  is  that  a  nation  that 
wants  to  fight  can  always  find  the 
sinews  and  weapons  of  war.  That  the 
imperial  and  militaristic  party  in  Ger- 

many is  now  organizing  for  war  and 
that  when  the  time  is  ripe  it  will  be 
able  to  command  the  support  of  Russia, 
whose  Germanized  army  of  1,200,000 
men  is  well  equipped  and  ready  for 
action  against  France  when  it  is  called 
upon. 

No  one  can  say  which  of  these  the- 
ories is  correct.  It  is  doubtful  whether 

the  French  government  itself  can  fore- 
see what  will  be  the  consequences  of 

its  present  policy  or  to  what, extremes 
it  may  carry  the  nation. 

But  here  in  Wall  Street  we  say  "the 
ticker  talks,"  which  means  that  the 
course  of  prices  reflects  the  significance 
of  events  more  truthfully  than  the  pub- 

lished news,  and  the  decline  registered 
last  week  in  marks  and  francs  as  well 
as  in  French  national  and  municipal 
bonds  is  not  reassuring  to  those  who 
like  myself  prefer  to  be  optimistic. 

It  is  therefore  safer,  though  less 
agreeable,  to  take  the  gloomier  view 
and  consider  what  effect  a  war  in 
Europe,  if  it  occurs,  would  have  upon 
American  business.  If  happily  we  shall 
be  mistaken  and  agreeably  surprised 
by  a  spring  time  disappearance  of  the 
"war  clouds  that  now  overhang  the  Val- 

ley of  the  Rhine  our  caution  meantime 
will  not  have  cost  us  much  for  the  mar- 

kets are  likely  to  continue  in  a  state  of 
suspended  animation  until  the  outcome 
is  decided  one  way  or  the  other. 

The  most  important  thing  for  us  to 
bear  in  mind  is  that  if  war  is  renewed 
the  belligerents  will  be  compelled  to 
buy  largely  of  us,  just  as  Germany  has 
already  been  compelled  to  buy  English 
coal  because  France  has  shut  off  the 
supply  previously  obtained  in  the  Ruhr. 

The  effect  of  this  buying  if  it  occurs 
will  be  to  advance  prices  and  the  ad- 

vance will  probably  be  the  greater  be- 
cause neither  France  nor  Germany  have 

any  credit  here  and  will  be  compelled 
to  send  us  the  remnant  of  the  world's 
gold  supply  under  their  control.  The 
result  would  be  to  still  further  enlarge 
the  basis  of  our  credit  structure  and 
make  possible  an  expansion  of  loans 
that  would  almost  inevitably  lead  to 
what  is  called  inflation. 

Therefore  it  seems  logical  to  con- 
clude that  history  would  repeat  itself 

and  that  after  the  initial  shock  of  a 
new  war  had  been  felt  we  would  enter 
upon  a  period  of  speculation  and  hectic 
activity  similar  to  the  one  through 
which  we  passed  in  1915  and  1916. 

But  if  on  the  other  hand  some  peace- 
ful modus  Vivendi  shall  be  arranged  as 

between  France  and  Germany  so  that 
the  work  of  European  reconstruction 
can  be  resumed  the  result  would  be 
even  more  beneficial  to  us  for  we  should 
enjoy  a  gradual  improvement  in  the 
export  demand  for  our  staple  products 
that  would  mean  a  far  more  enduring 

"If  some  peaceful  modus  vivendi 
shall  be  arranged  as  between  France 
and  Germany  so  that  the  work  of 
European  reconstruction  can  be  re- 

sumed, the  result  would  be  even 
more  beneficial  to  us  for  we  should 
enjoy  the  gradual  improvement  in 
the  export  demand  for  our  staple 
products  that  would  mean  a  far 
more  enduring  prosperity  in  the 
United  States  than  war  could  pos- 

sibly bring  us." 

prosperity  in  the  United  States  than 
war  could  possibly  bring  to  us.  But  it 
would  not  be  accompanied  by  the  ex- 

aggerated advance  in  prices  that  is  gen- 
erally an  incident  of  war  and  for  this 

reason  as  well  as  for  considerations 
more  humanitarian  it  is  much  to  be 

preferred. 

The  record  of  the  week  seems  to 
indicate  an  unconscious  perception  of 
the  fact  that  however  Providence  deals 
the  cards  we  are  likely  to  get  a  good 
hand,  for  while  activity  is  restricted 
prices  have  been  steady  to  firm  and 
some  articles  are  distinctly  higher.  One 
of  them  is  wool,  which  reflects  the  eager 
demand  for  woolen  goods  that  developed 
at  the  spring  opening  of  the  largest 
manufacturers.  Others  are  sugar,  tea 
and  coffee.  The  latter  has  advanced 
quite  sharply  since  it  was  made  plain 
that  a  large  portion  of  the  Brazilian 
government's  holdings  have  been  dis- 

posed of.     Still  another  is  lumber. 
In  the  metal  industry  an  almost 

buoyant  tone  is  reported.  Copper  is 
up  to  15  cents  and  there  is  something 
of  a  scramble  for  steel  that  cannot  be 
met  because  of  the  labor  scarcity.  The 
cotton  goods  market  has  also  been  de- 

cidedly busier  at  higher  prices  although 
cotton  futures  seem  halted  in  their  up- 

ward course  by  the  talk  of  a  big  acreage 
next  year  and  some  reduction  in  the 
export  movement. 

The  stock  and  bond  markets  have 
also  been  quieter.  The  bigger  stock 
speculators    are   away   on   their  winter 

holidays  and  the  rather  sensational  de- 
cline in  the  so-called  Durant  motor 

shares  has  made  the  smaller  fry  care- 
ful. The  bond  houses  are  waiting  for 

their  customers  to  digest  the  large 
issues  they  have  recently  absorbed,  but 
it  is  not  likely  they  will  have  to  wait 
long  for  although  the  weekly  statement 
of  the  Federal  Reserve  Banks  shows  a 
loss  of  about  $5,000,000  gold  the  re- 

serve ratio  is  up  to  76.9  per  cent  and 
this  means  a  superfluity  of  credit  which 
must  somehow  find  employment. 

The  most  important  financial  news  of 

the  week  is  Great  Britain's  acceptance 
of  the  Administration's  proposal  for the  settlement  of  her  debt  to  us.  Full 
details  are  given  in  the  news  dispatches 
and  need  not  be  restated  here. 

In  brief  they  contemplate  the  payment 
of  the  debt  in  62  years,  during  which 
period  interest  on  the  unpaid  principal 
will  be  paid  at  the  rate  of  3  per  cent 
for  the  first  ten  years  and  3J  per  cent 
thereafter. 

It  is  expected  that  the  necessary  rati- 
fication of  this  settlement  will  be  speed- 

ily Obtained  from  Congress  and  that 
it  will  usher  in  an  era  of  good  feeling 
between  the  two  great  English  speaking 
peoples  of  the  world  that  will  mean 
much  for  the  world's  peace  and  pros- 
perity. 

William  B.  Comstock  Dead 

William  Brown  Comstock,  for  many 

years  superintendent  of  machinery  at 
the  plant  of  Bradley  &  Hubbard  Manu- 

facturing Co.,  brass  goods,  Meridan, 
Conn.,  died  at  the  Meridan  hospital 
after  a  two  weeks'  illness  of  pneumonia. 
Mr.  Comstock  was  born  in  Springfield, 
Mass.  in  1837  and  was  a  descendant  of 
one  of  the  oldest  New  England  families. 
He  was  very  well  known  in  industrial 
circles  throughout  New  England.  Burial 
took  place  Jan.  18,  in  the  Walnut  Grove 
Cemetery,  Meridan. 

Business  Briefs  from  Mexico 

The  Munsen  Line  announces  through 
bills  of  lading  issuable  covering  export 
and  import  traffic  between  New  York, 
New  Orleans  and  all  points  on  the  Mex- 

ican Railway.  The  same  service  will  be 
extended  to  connecting  lines  of  railroad 
on  shipments  through  the  port  of  Vera 
Cruz. 

A  reorganization  of  the  Mexico  City 
Street  Railway  Company  by  a  Syndicate 
of  Belgian  capitalists  is  announced. 

There  are  more  than  17,000  automo- 
biles registered  in  the  City  of  Mexico 

— which  number  is  being  increased  by 
an  average  of  34  per  day.  The  annual 
turnover  is  150,000  pesos. 

The  National  Railways  have  reduced 
freight  rates  on  imported  agricultural 
machinery  and  implements  by  40  per 
cent. 
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_l COST  OF  MONEY  remains  at
  ap- 

proximately the  same  rate  as  it 
has  for  more  than  a  month. 

The  demand  for  call  money  has  been 
normal,  according  to  the  re- 

ports from  Wall  Street  and 
the  Federal  Reserve  banks. 
Time  loans  have  been  inac- 

tive, although  four  months 
maturities  were  offered  at  4S 
per  cent  during  the  later  part 
of  the  month  which  repre- 

sented an  advance  of  one 
fourth  of  one  per  cent  over 
former  offers.  All  attractive 
names  found  ready  buyers 
among  the  country  banking 
institutions  and  the  rates  re- 

mained at  from  4i  per  cent 
to  43  per  cent.  The  predic- 

tions of  future  fluctuations 
in  the  money  market  are 
missing  and  it  is  expected 
that  interest  rates  will  re- 

main at  a  steady  trend  with 
all  choice  names  in  good  de- 
mand. 

Spindle     activity     in     the 
woolen  and  worsted  industry 
increased  during  the  month 
of  IWcember,  according  to  the 
reports  from  the  Department 
of  Commerce.  There  were  re- 

ported 1,955,746  woolen  spin- 
dles active  during  the  month  and 

359,270  idle.  The  number  of  worsted 
spindles  active,  according  to  the  rec- 

ords, was  2,257,815  and  there  were 
273,141  spindles  idle  during  the  month. 
In  both  branches  of  the  industry  in- 

creases were  noted  both  as  compared 
with  November  and  also  when  com- 

pared with  a  year  ago.  Loom  activity 
also  showed  slight  increases.  Carpet 
and  rug  weaving  looms  were  well 
occupied     and     indications    are    that 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and  Cleveland  Prices 

Four    . 

One   1'' 

;"             Current Weeks Year. 
tJnit           Price 

Ago 

Ago 
Soft  steel  bars.,    per  lb.  .  . .   30.0303  30.0296  30.0248      |i 
Cold   finished 

shafting      perlb....      0.0383 0.0378 0.0336 
1     Brass  rods      perlb       0.1766 0.1742 0.155 

Solder  (i  and  \)   perlb....      0.2508 0.2425 0.2058 
Cotton  waste..  .    perlb....     0.1181 0.1175 

0.1062 
Washers,      cast 

iron  (1  in.).  ..    per  100  lb.     4.33 4.33 
3.83 

Emery,    disks, 
cloth.  No.  1,  6 
in.  dia   per  100....      2.96 2.96 3.11 

I-ard  cutting  oil   per  gal        0.S7S 0.5583 
0.65 Machine  oil. ..  .    per  gal        0.349 0.36 0.45 Belting,  leather, 

medium      offlist. . .  .          49% 

49% 46% 

Machine     bolts 
up  to  1x30  in.  offlist..  ..        Sl}i% 

m% 

64K?'o 

in  both  commodities.  Copper  is  now  on 
a  15  cent  level  and  sales  were  re- 

ported heavy  during  the  latter  part  of 
January,  but  at  the  reduced  rate  of 

143  cents.  Consumption  of 
copper  is  satisfactory  so  far 
as  domestic  business  is  con- 

cerned, but  foreign  purchases 
have  not  been  encouraging 
nor  can  they  be  expected  to 
be  substantial  in  view  of  the 
critical  situation  abroad.  The 
price  of  zinc  took  a  jump  up- 

ward during  the  month,  prin- 
cipally due  to  the  heavy  pur- 

chases of  one  large  consumer 
who  required  the  metal  for 
prompt  shipment.  Sales  were 
large  according  to   reports. 

further  increases  will  be  made  in  this 
industry.  The  spring  should  bring 
forth  excellent  business  in  all  textile 
lines. 

Copper  and  zinc  prices  displayed  ac- 
tivity during  the  past  month  and  the 

beginning  of  February  sees  an  advance 

Equipment  stocks  showed  a 
slight  downward  tendency 
during  the  moijth  of  January 
due,  in  all  probability,  to  the 
usual  unsettled  condition  in 
the  market  during  this 
month.  .Nothing  of  a  radical 
nature  has  been  shown  and 
by  comparison,  equipment 
stocks  are  at  a  higher  level 
than  last  January  and  every 
indication  is  that  increases 
will  be  made  during  the 
spring  months.  All  of  the 
corporations  averaged  in  this 

chart  have  issued  excellent  statement 

for  the  past  year  and  it  is  freely  ad- 
mitted that  railroads  are  in  a  better 

financial  condition  than  in  some  time 
past.  This  will  be  reflected  in  orders 
for  new  equipment  which  in  turn  will 
bring  the  value  of  the  stock  to  a 
higher  level. 
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Germany's  Financial  and  Labor  Troubles 
Machinists  have  trouble  in  regulating  conditions  —  Piece  work  proves 

satisfactory  in  most  factories — Keying  wages  to  the  cost  of  livings 
What  happens  when  sliding  prices  are  in  vogue 

By   our   BERLIN    CORRESPONDENT 

THE  GERMAN  machine  b
uilding 

industry  has  passed  an  eventful 
year.  Nearly  from  its  beginning 

to  the  end  business  boomed  in  a  way 
■which  has  no  parallel,  except,  perhaps, 
the  year  1919.  This  took  place  under 
as  unhealthy  conditions  as  can  be  con- 

ceived. The  country  has,  in  the  course 
of  the  year,  slid  down,  financially,  to  the 
brink  of  ruin;  slowly  at  first,  but 
towards  the  end  with  a  rapidly  increas- 

ing momentum.  The  State  finances 
dropped  step  by  step  into  a  state  nar- 

rowly bordering  on  dissolution.  The 
period  from  January,  1922,  to  the  end 
of  the  year  is  marked  by  an  unbroken 
down-grade  movement.  In  December,  a 
state  was  reached,  where  only  the 

seventh  part  of  the  country's  expendi- 
ture was  covered  by  revenue.  The  float- 
ing debt  of  the  country  has  from  300,- 

000  million  marks  in  January  increased 
to  1,400,000  million  marks  in  December. 

Almost  Complete  Demoralization 

The  business  of  the  year  stood  com- 
pletely under  the  sway  of  this  enormous 

inflation.  The  latter  was,  however,  not 
the  cause  of  the  downfall  of  the  mark, 
as  is  commonly  believed,  but  merely  an 
evidence  of  it.  The  cause  was  the  al- 

most endless  chain  of  hopes  in  a  definite 
settlement  of  the  reparation  problem, 
promptly  followed  by  disappointments, 
which  gradually  consumed  the  confi- 

dence in  the  country's  future,  ending  in 
more  or  less  complete  demoralization. 

Of  the  huge  sums  put  in  circulation 
through  inflation  of  the  money,  a  con- 

siderable, part  took  its  way  into  the 
pockets  of  the  industry — especially  the 
machine  building  industry — which  all 
through  the  year  stood  in  the  front 
rank  in  domestic  as  well  as  export  busi- 

ness. Although  the  export  business 
contributed  tc  the  boom,  its  chief  sub- 

stance was  supplied  through  the  infla- 
tion. Hence,  its  general  description  as 

one  on  paper  only,  popularly  termed 
a  "sham  boom." 

Whether  these  sums  remained  in  the 
coffers  of  the  industry,  or  what  else 
happened  to  them,  is  an  open  question. 
The  annual  business  reports  of  the 
manufacturing  companies  give  no  evi- 

dence of  them.  It  is  commonly  assumed 
in  foreign  countries,  that  they  have  left 
the  country  and  are  to  be  found  now 
in  safe  deposits  outside  of  it.  This  is 
doubtless  true  to  a  certain  degree,  but 
not  nearly  to  the  extent  popularly  sup- 
posed. 
A  trip  through  the  country  gives 

many  evidences  that  large  invisible 
profits  have  been  invested  in  extension 
of  works  in  all  parts  of  the  country. 
Stronger  evidences  of  a  similar  nature 
are  seen  inside  of  the  buildings  of  the 
flourishing  concerns,  which  are  in  the 
majority.  No  money  lias  evidently  been 
spared  in  re-equipment  and  additional 
equipment.  Further  traces  of  such 
profits  may  be  found  in  the  account- 

ing departments,  where  they  have  dis- 
appeared in  the  process  of  radical  writ- 

ing off  of  losses. 

Last  year  has  given  birth  to  a  tend- 
ency, which  has  gained  considerable 

force  in  the  course  of  it,  to  remove  the 
financial  status  of  the  works  from  the 
paper  basis  and  to  put  it  on  gold  basis. 
If  this  process  is  not  completed,  it  is 
for  the  reason,  that  the  largest  item  of 
expenditure,  wages,  is  being  kept  on 
the  paper  basis  and  has  to  be  kept,  at 
least  as  long  as  it  is  profitable,  and  for 
the  other  reason,  that  the  Government 
interferred  in  the  gold  policy  as  far  as 
ic  found  expression  in  the  sales  end 
of  business. 

Beginning  as  early  as  in  November, 
1921,  the  imperative  request  of  foreign 
buyers  for  firm  prices  in  conjunction 
with  the  official  policy,  to  prevent 
products  going  out  of  the  country  at 
dumping  prices,  has  forced  the  export 
prices  on  a  gold  basis.  The  machine 
tool  industry  started  this  move,  which 
has  gradually  spread,  on  the  spur  of 
governmental  injunctions,  over  the 
whole  field  of  industry  and  has  by  the 
end  of  the  year  completed  its  circuit. 

During  the  first  half  of  1922  firm 
prices  have  completely  disappeared 
from  the  market  and  sliding  prices  in- 

stituted everywhere.  The  immediate 
cause  of  this  process  was  not  so  much 
the  increase  of  cost  and  production, 
which  just  at  that  time  remained  more 
or  less  stable,  but  the  unprecedented 
revival  of  domestic  business,  starting  at 
the  beginning  of  1922,  which  can  almost 
be  classified  as  a  buying  craze.  The 
result  was  an  overburdening  of  the 
works  with  orders  and,  consequently, 
extension  of  delivery  time,  putting  the 
execution  of  orders  far  ahead  into  the 
realms  of  uncertainty. 

The  obvious  and  best  solution  of  the 
problem,  to  key  prices  to  the  wages, 
has,  however,  not  been  adopted  uni- 

versally. In  cases,  where  labor  forms 
only  a  comparatively  small  complement 
in  the  cost  and  production,  prices  of 
machinery  are  keyed  to  those  of  raw 
materials,  like  iron  or  coal,  which  again 
determine  those  of  most  other  ma- 

terials. In  many  respects  it  can,  how- 
ever, be  noticed  that  prices  are  ad- 

justed by  the  manufacturers'  associa- 
tions in  an  entirely  arbitrary  fashion — 

resembling  the  old  method  of  finding 
out  the  strength  of  materials  by  cutting 
down  dimensions  to  the  breaking  point 

— dictated  obviously  by  the  considera- 
tion, that  all  prices  are  right,  as  long 

as  people  buy  and  complaints  are  not 
too  numerous. 
The  universal  adoption  of  sliding 

prices  was  not  the  only  change  wrought 
upon  the  domestic  market.  Another 
great  change  took  place,  perhaps  as  a 
consequence  of  the  former,  the  gradual 
diminishing  of  the  margin  between  ex- 

port and  domestic  prices.  By  the  end 
of  the  year,  1922,  such  margin  has, 
generally  speaking,  disappeared.  In  the 
breath-taking  rise  of  prices  some  of 
them  have  even  overshot  their  mark 
and  landed  above  the  so-called  world 
market  level.  Specimen  of  prices  above 
the  pre-war  level  can,  be  found  in 
almost  every  line  of  machine  building, 
mainly  where  specialities  and  heavy 
types  are  concerned.  It  is  manifest  that 
the  policy  observed  since  the  end  of  the 
war,  to  keep  domestic  prices  down  on 
the  strength  of  a  compensation  from 
export  prices,  has  broken  down  com- 

pletely. This  policy  could  be  main- 
tained only  as  long  as  the  export  took 

a  large  share  in  the  general  business, 
a  state  of  affairs,  which  has  undergone 
a  complete  change  through  the  domes- 

tic business  growing  in  size  in  the 
course  of  the  last  year. 

Prices  Still  Too  Low 

In  spite  of  the  marked  growth  of 
prices,  apparently  checked  only  and 
not  always  completely  by  the  pre-war 
level,  complaints  have,  in  the  course  of 
last  year,  become  more  and  more  fre- 

quent of  their  insufficiency.  The  manu- 
facturers declare,  that  owing  to  the 

heavy  burdens,  which  they  have  to 
carry,  they  find  it  difficult — almost  im- 

possible— to  make  both  ends  meet.  ITie 
arguments  brought  forward  in  this  re- 

spect and  the  proofs  tendered  are  evi- 
dently convincing,  at  least  they  have 

convinced  the  government  to  materially 

reduce  the  export  tax  from  10  per  cent 
to  2  per  cent.  In  how  far  they  are 
dissatisfied  can,  at  least  on  the  outside 

of  things,  be  deduced  from  the  follow- 
ing table,  giving  an  index  of  prices  of 

the  chief  machine  building  materials 
and  machinist  wages,  computed  in  gold 
marks  at  the  average  rate  of  exchange 
prevailing  in  their  percentage  of  the 
pre-war  level: 

In  1922 

Jan   Feb   
March   

April   
May   

June   
July   Aug   
Sept   
Oct   
Nov   
Dec   

Coal 

0.75 
0.79 

0.7S 
0.95 1.12 

1.01 

0.87 0.42 

0.99 
0.57 0.51 
1.14 

INDEX  OF  PRICES 

Mild  Steel 
Bars,  Open 

Hearth  Quality    Cast  Iron 
1913-14  =  1 

MACHmisTs'  Wages 
Skilled        Unskilled 

1.07 
1  05 
I  04 
1.35 
1  40 
1.27 

0.99 
0  74 
1.08 1.10 
1.00 

1.61 

1  10 

1  09 
0  98 1.28 
1.29 
1.20 
0.85 

0.55 1.30 

0.79 0.86 
1.44 

0  215 

0.267 0  24 
0.  305 

0  175 
0  22 

0  31 0  445 0.38 
0  545 

0.39 0.56 

0  32 0  445 0  154 
0.225 0.25 
0.36 0.168 

0.24 0  124 
0.18 

0.24 0,31 
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The  above  index  figures  show  in  the 
consecutive  months  of  the  year  rather 
great  divergencies.  The  fluctuations 
exhibited  are  apparently  wild,  but  a 
certain  system  can  be  clearly  recog- 

nized in  them.  The  price  of  coal  for 
instance  started  in  January  at  a  level 
of  75  per  cent  of  the  pre-war  level, 
which  up  to  May,  in  which  period  the 

.  mark  rate  remained  comparatively 
stable,  increased  to  112  per  cent  above 
the  pre-war  level. 

The  drop  seen  in  August  and  again 
in  October  was  caused  by  the  rate  of 
exchange  soaring  up  far  ahead  of  the 
adjustment  of  coal  prices.  Conditions 
reversed  in  December,  when  coal  prices 
were  adjusted  in  advance  of  a  further 
drop  of  the  rate  of  exchange,  which  not 
taking  place  resulted  in  their  getting  to 
14  per  cent  above  the  pre-war  level. 
The  same  can  be  observed  in  the  case 
of  iron  prices.  The  latter  have  kept 
above  pre-war  prices  almost  throughout 
the  year,  only  broken  by  short  periods, 
when  the  rate  of  exchange  ran  away 
from  them.  On  close  scrutiny,  espe- 

cially by  comparison  with  the  fluctua- 
tions of  the  mark  rate,  the  tendency  to 

overreach  pre-war  prices  is  evident. 
In  December,  mild  steel  bars  have 

arrived  at  61  per  cent  and  cast  iron  at 

44  per  cent  above  the  pre-war  level. 
Even  the  decided  improvement  of  the 
mark  rate  in  December  and,  what  should 
weigh  still  more,  the  manifest  intention 
of  the  government  to  support  it  by  all 
means  available,  have  produced  only  a 
slight  reduction  of  iron  prices,  in  face 
of  the  fact  that  French  and  Belgian 
iron  has  become  cheaper  than  German 
ore,  resulting  in  a  not  inconsiderable 
import  of  the  former. 

The  most  interesting  item  in  the  table 
is  the  wages.  They  reached  their 
highest  point  in  June,  when  they  were 
39  per  cent  of  their  pre-war  equivalent 
in  the  case  of  skilled  and  56  per  cent 
in  that  of  unskilled  men.  In  November, 
they  dropped  to  12.4  per  cent  and  18 
per  cent  respectively.  In  the  average 
of  the  year  wages  of  skilled  men  kept 
;at  one  fourth  of  their  pre-war  equiva- 

lent and  those  of  unskilled  men  at  one 
'third. 

These  figures  in  conjunction  with 
those  for  iron  and  steel  explain  the 
astounding  observation  that  in  entire 
contrast  to  pre-war  conditions  light  ma- 

chinery containing  proportionally  little 
material  can  be  produced  comparatively 
cheaper  than  heavy  types.  As  a  matter 
of  fact,  they  form  now  the  main  item 
in  export. 

News  of  Washington  Activities 
By  Paul  Wooton 

OVERTURNING  the  recommenda- 
tion of  its  District  of  Columbia 

committee,  the  House  of  Representa- 
tives has  rejected  the  Fitzgerald  work- 
men's compensation  insurance  bill,  sub- 

stituting and  passing  the  Underbill  bill 
on  the  same  subject. 

The  upset  arose  principally  over  the 
feature  of  the  Fitzgerald  bill  which 
provided  compulsory  insurance  in  a 
governmental  fund,  thus  excluding  pri- 

vate insurance  companies,  or  mutual 
associations  from  participating.  Vig- 

orous objection  also  was  voiced  during 
the  debate  against  inclusion  of  domes- 

tic servants  in  the  terms  of  the  Fitz- 
gerald bill. 

The  Underbill  bill,  which  now  is  on 
the  Senate  calendar,  excepts  domestic 
servants,  casuals  and  employees  en- 

gaged in  interstate  commerce  and 
provides  that  employers  shall  take 
protective  policies  in  any  insurance 
company  or  association  authorized  to 
operate  within  the  District  of  Columbia. 
It  creates  the  office  of  compensation 
commissioner  to   administer  the   act. 

Compensation  in  the  two  bills  was 
practically  the  same,  a  maximum  of 
$25  and  a  minimum  of  $7  weekly,  but 
while  the  rejected  Fitzgerald  bill 
would  have  made  the  latter  continuous 
in  the  case  of  permanent  total  disa- 

bility, the  Underbill  bill  provides  a 
limit  of  $5,000  although  this  limitation 
does  not  apply  to  maximum  or  inter- 

mediate  payments. 
Proponents  of  the  Fitzgerald  bill  ar- 

gued during  the  debate  that  state  in- 
surance is  the  more  economical  because 

no  profits  have  to  be  paid  and  that  it 
is  more  fair  to  the  injured  workmen. 
Its  opponents,  who  swung  to  the  Un- 

derbill bill,  voiced  opposition  to  the 
"government  in  business." 

The  Tax-Exempt  Securities  Question 
Preliminary  skirmishes  on  the  floor 

of  the  Senate  in  preparation  for  the 
debate  on  the  resolution  to  submit  to 

the  states  a  proposed  constitutional 
amendment  which  would  forbid  issu- 

ance of  tax-exempt  securities  indicates 
a  fixed  determination  on  the  part  of 
opponents  of  the  resolution  to  kill  it. 
Although  a  complete  poll  of  the  Senate 
membership  has  not  been  made,  oppo- 

nents express  confidence  that  the  resolu- 
tion will  fail  through  lack  of  a  con- 

stitutional majority. 
Not  only  would  the  amendment  as 

proposed  by  the  ways  and  means  com- mittee make  future  issues  of  securities 
.by  states  and  minor  political  subdivi- 

sions subject  to  tax  on  their  income 
after  ratification  but  it  would  be  re- 

troactive in  the  sense  of  subjecting  in- 
come from  those  securities  already  in 

existence  to  tax  according  to  the  views 
of  representatives  who  opposed  passage 
in  the  House. 

Proposed  Alien  Property  Return 

Revision  of  the  Winslow  bill  to  re- 
turn certain  classes  of  trusts  held  by 

the  Alien  Property  Custodian  has  been 
directed  by  the  House  committee  on 
interstate  and  foreign  commerce,  this 
duty  being  referred  to  a  subcommittee 
composing  of  Representatives  Graham 
of  Illinois,  Newton  of  Minnesota  and 
Johnson  of  Mississippi. 
Change  in  sentiment  came  among 

members  of  the  committee  when  the 
State  Department,  aroused  by  reports 
that  the  majority  of  the  committee  in- 

clined to  go  further  than  recommended 
by  Col.  Thomas  W.  Miller,  alien  prop- 

erty custodian,  who  urged  return  of 
all  trusts  valued  at  $10,000  or  less  and 
$10,000  of  the  value  of  larger  trusts, 
and  voiced  disapproval  of  lowering  the 
holdings  to  a  point  which  might  not 
secure  payment  of  claims  of  American 
citizens  against  Germany. 

By  vote  of  the  committee,  the  sub- 
committee was  instructed  to  redraft  a 

bill  providing  for  return  only  of  those 
trusts  valued  at  $10,000  or  less,  which 
are    not    involved    in    litigation.      The 

question  of  what  shall  be  done  about 
patents  was  reserved  for  a  later  vote. 
Indications  are  that  patents  and  trade- 

marks will  be  excepted  from  the  terms 
of  the  bill.  If  this  were  done,  questions 
affecting  the  Chemical  Foundation  and 
certain  patents  used  by  the  War  De- 

partment and  Navy  Department  would be  deferred. 

Emergency  Mine  OperatFon  Bill 

A  bill  providing  for  government  oper- 
ation of  coal  mines  during  any  period 

of  emergency  has  been  introduced  by 
Senator  Brookhart  of  Iowa.  The  opin- 

ion at  the  Capitol  is  that  the  measure 
vvill  not  be  taken  up  for  serious  con- 

sideration and  that  it  has  no  chance  of 
passage. 

The  bill  authorizes  the  President  to 
declare  when  an  emergency  exists  and 
"to  take  over  the  possession,  use,  con- trol and  operation  of  any  mine  for  such 

emergency  period." The  bill  goes  into  some  detail  as 

to  how  "just  compensation"  is  to  be awarded  the  owner  and  provides  penal- 
ties for  any  operator  who  obstructs  in- 

spection of  the  property  or  the  record 
or  mishandles  funds  during  the  period 
of  federal  control. 

To  Conserve  Nation's  Eye- 
Sight  Is  Aim 

It  has  been  announced  that  Secretary 
of  Labor  James  J.  Davis  and  Professor 
F.  C.  Caldwell  of  the  Department  of 
Electrical  Engineering,  Ohio  State 
University,  have  been  elected  as  direc- 

tors of  the  Eye  Sight  Conservation 
Council  of  America.  Secretary  Davis 
and  Prof.  Caldwell  will  act  with  lead- 

ing engineers,  educators,  state  and  fed- 
eral officials,  economists  and  civic 

leaders  in  carrying  on  a  nationwide  plan 
to  conserve  vision  in  industry  and  edu- 

cation. By  a  recent  report  of  the  De- 
partment of  Commerce  it  was  shown 

that  a  heavy  loss  was  being  sustained 
by  the  industries  of  the  United  States 
due  to  the  poor  eyesight  of  many  em- 

ployees. 

  * 

Reports  Show  Shop  Wages 
Have  Increased 

Increases  in  shop  wages  have  been 
noted  by  the  National  Industrial  Con- 

ference Board,  New  York,  according  to 
a  recent  announcement  of  that  body. 
The  statement  says: 

"Average  hourly  earnings,  which 
were  $0,239  in  July  1914  rose  to  $0,495 
in  September  1922,  to  $0,499  in  October 
of  the  same  year  and  to  $0..'i02  in 
November.  Hourly  earnings  of  unskilled 
labor  rose  much  less  quickly  than  that 
of  skilled  labor  and  has  dropped  off 

slightly  since  October." The   report   shows  that   the   average 
weekly   earnings   in    November   of  last 
year  were   $24.60   while    in   July    1914 
the  earnings  were  only  $12.30.   •   

Maintenance  of  Way  Workers 
Want  Increase 

Officials  of  Eastei-n  railroads  are  pre- 
paring to  fight  a  movement  said  to  have 

gained  considerable  momentum  toward 
a  raise  in  the  wages  among  main- 

tenance of  way  workers.  Preliminary 
steps  have  been  taken  to  block  the 
movement  of  the  workers.  In  some 
cases  it  is  understood  that  demand.s 
have  been  presented  and  that  road  offi- 

cials were  getting  fortified  to  refuse. 
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liUbricator,  Coolant  Nozzles,  "Multi-Production" 
Borgeson  Tool  &  Machine  Co.,   Inc.,   501  E.  Water  St., 

Syracuse,  N.  Y. 
"American  MacWinist,"  November  30,  1922 

The  lubricator  is  an  attachment 
for  lathes,  milling  machines  and 
other  machine  tools,  and  serves 
for  directing  and  distributing  the 
cooling  compound  to  tlie  tools  and 
work.  The  adjustable  nozzles  are 
mounted  on  a  slotted  distributing 
tube  and  are  held  in  position  by  a 
spring.  The  attachment  plug  by 
which  the  coolant  is  brought  to 
the  distributing  tube  is  threaded 
and  can  be  located  at  either  the 
end  or  the  middle  of  the  distribut- 

ing tube.  Standard  pipe  sizes  are 
employed   for  the  threads,   except 
that  a  special  thread  to  fit  Jones  &  Lamson  machines  can  be  pro- 

vided. From  six  to  twenty  nozzles  can  be  furnished  on  the  dis- 
tributing tube,  with  a  J-in.  pipe  thread  connection.  Spouts  2J,  3i 

and  4J  in.  long  for  attachment  to  the  nozzles  are  furnished  from 
stock,  and  special  lengths  and  shapes  can  be  supplied  on  order. 

Urilling    Machine,   B<>nch,   Kleclric,    Automatic,    Sensitive 
Joseph  W.  Jones,  29  W.  35th  St.,  New  York,  N.  Y. 

"American  Machinist,"  November  30,  1922 

The  machine  has  a  capacity  for  drilling 
holes  up  to  4  in.  in  diameter  in  steel.  It 
is  equipped  with  a  device  for  automatical^' starting  and  stopping  the  motor  as  the 
handle  is  lowered  and  raised.  The  motor 
and  the  drill  do  not  revolve  vvlien  the 
handle  is  in  the  raised  position.  The 
motor  drives  the  spindle  through  gears, 
and  is  operated  on  current  taken  from  a 
convenient  lighting  circuit.  The  machine 
is  particularly  suitable  for  manufacturing 
purposes,  where  light  drilling  operations 
are  required.  Base,  7i  x  6  in.  Column, 
20  in.  high.     Weight,  18  pounds. 

tirinding   Macliine,   Valve  and   Toolpost,  Xlectric,   Portable,    8apilil. 
General  Tool  &  Equipment  Co..  70  Monroe  St.,  Chicago,  111, 
'  "American  Machinist."  December  7,  1922 

All  running  parts  of  the  ma- 
chine are  equipped  with  ball  bear- 

ings, both  in  the  motor  and  in  tlie 
wheel  and  work  spindles.  The 
chuck  can  be  indexed  to  any  angle 
and  is  mounted  on  a  compound 
slide  so  that  it  can  be  both  tra- 

versed across  the'  wheel  and  fed 
in  toward  it.  The  work-carrying 
spindle  is  rotated  from  the  grind- 

ing spindle,  but  can  be  disengaged 
while  the  motor  is  running.  The 
reamers  can  also  be  sharpened  in 
the  machine.  The  motor  and 
spindle  unit  can  be  detached  from 
the  base  and  employed  separately 
on  machine  tools  for  light  grind- 

ing operations.  The  adjustably 
mounted  motor  is  driven  from  a  lighting  circuit.  The  height  of 
the  spindle  can  be  varied  and  both  internal  and  external  grind- 

ing done. 

Tractor,  Industrial,  Gasoline,  Towmotor,  Model  C 
Towmotor  Co.,   1226  E.  152nd   St.,   Cleveland,  Ohio. 

"American  Machinist,"  December  7,  1922 The  machine  has  a  normal 
drawbar  pull  of  1,150  lb.  and  a 
small  turning  radius.  It  is  driven 
by  the  two  rear  wheels  and 
steered  by  the  two  front  ones. 
The  tires  are  solid  rubber.  A 
four-cylinder,  four-cycle  motor 
and  a  thermo-syphon  cooling  sys- 

tem are  provided.  A  battery  is 
mounted  under  the  truck  tor  igni- 

tion and  for  operating  the  start- 
ing motor.  The  6-gal.  gasoline 

tank  feeds  by  gravity  and  is  lo- 
cated in  front  of  the  driver.  The 

clutch  has  a  single  plate,  and  the 
transmission  one  speed  forward 
and  one  reverse.  Internal-ex- 

panding brakes  are  located  on  the 
rear  wheels.  The  machine  has  a 
speed  from  1  to  8  miles  per  hour. 
Bumpers  are  attached  to  both 
front  and  rear  of  the  machine. 
Length,  72  in.     Width,  40  in.     Weight,  2,900  pounds. 

m    'l^wl       i>-  ^ 

Cliuck,  WrenchlcMM,  and  Drilling  Machine  Vise,  "Barker" 
Thomas  Elevator  Co.,  22  S.  Hoyne  Ave.,  Chicago,  111. 

"American  Machinist,"  November  30,  1928 

The  chuck  has  been  redesigned. 
The  cam  mechanism  has  been  re- 

modeled .so  as  to  obtain  greater 
strength  and  a  greater  travel  of 
the  jaws  for  handling  a  wider 
range  of  irregular  work.  In  the 
smaller  sizes  of  the  chuck,  a  box 
cam  eliminates  the  use  of  trunnion 
arms,  and  in  the  larger  sizes,  tlie 
arms  have  been  redesigned  to  ob- 

tain greater  strength  and  a  wider 
range  of  movement.  At  the  top 
of  the  illustration  is  a  three-jaw 
lathe  chuck,  and  at  the  bottom  a 
two-jaw   drilling  machine  vise. 

Oscilloscope,   Klversoii 
Herbert  Kennedy  &  Co.,   Ltd.,   London,   England,    Manufacturer. 
Peter   Davey,    8   Bridge   St.,   New   York,    N.   Y.,   Representative. 

"American  Machinist,"  December  7,  1922 

This  optical-mechanical  device 
is  for  visually  slowing  the  motion 
of  rapidly  moving  mechanisms  so 
that  an  observer  can  easily  study 
just  what  is  taking  place.  The 
mechanism  consists  primarily  of 
a  commutator  and  a  gear  box, 
which  flashes  a  lamp  or  lamps  up 
to  28,000  flashes  per  minute,  so 
as  to  synchronize  with  the  motion 
of  the  object  to  be  examined. 
These  lamps  give  an  instantaneous 
flash.  By  means  of  a  switch 
plate  on  the  gear  box,  the  opera- 

tor  can    make    the    object    appear 
stationary  or   moving   at   one  per  cent  of  its  normal  speed, 
moving  the  outer  dial,  the  position   of  the  object  in  its  cycle  can 
be  varied.     A  dark  room  is  not  necessary  for  operation,  although 
direct  light  should  be  cut  oft. 

Flacksawingr    Madllne,    Draw-Cut,    Motor-Driven,    "Marvel,"   No.    t 
Armstrong-Blum  Manufacturing  Co.,  333  .\'.  Francisco  Ave., Chicago,    111. 

"American  Machinist,"  December  7,  1922 

The  machine  has  a  capacity  for 
work  6  X  6  in.  in  section  on  long 
stroke,  and  S  x  8  in.  on  short 
stroke.  The  i-hp.  motor  is  at- tached to  tlie  rear  of  the  machine. 
It  is  connected  by  means  of  a  si- 

lent chain  to  the  driving  crank- 
shaft and  can  be  furnished  for 

the  current  available.  The  gears, 
sprockets  and  chain  are  entirely 
inclosed  and  run  in  oil.  The  whole 
machine  can  be  mounted  on  a 
small  platform  truck.  The  control 
handle  on  the  front  of  the  machine 
is  connected  to  the  switch.  When  a  cut  is  completed,  the  saw 
frame  trips  the  starting  handle  and  automatically  opens  the 
switch  and  stops  the  motor.  Blade  length.  12  to  17  in.  Machine 
size:   Length,   52  in.;  width.   18  in.;   weight,   350  pounds. 

Chuck,  Spring  Collet 
Rockford  Milling  Machine  Co.,  Rockford,   111. 

"American  Machinist,"  December  7,  1922 

The  device  is  intended  for 
gripping  small  rods,  straight- shank  drills  and  milling  cutter.s. 
and  is  adapted  to  either  lathe  or 
milling  machine  use.  The  chuck 
consists  of  a  body  to  which  is  at- tached a  shank  at  its  rear  end 
and  which  has  a  tapered  hole  at 
the  front  end.  The  collet  fits  the 
tapered  hole  in  the  nose  of  the 
chuck  and  is  drawn  back  in  place  by  a  wormwheel  threaded  on  the 
inside  to  fit  the  threads  on  the  end  of  the  collet.  It  is  moved 
in  and  out  by  turning  the  worm  with  the  key  wrench.  The  shank 
can  be  furnished  to  fit  any  spindle  of  standard  taper.  Three 
sizes  arc  made  h.iving  B.  &  S.  tapers  of  9.  10  and  11,  respectively. 
Collets  up  to  1  in.  in  diameter  can  be  furni.shed. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Industrial  Improvement  in  France 
Metal-working  industries  are  generally  prosperous,  but  machine-tool  business  h  aflfected  by- 

liquidation  process — Old  two-cylinder  taxicabs  being  replaced  by  modern  vehicles — 
Housing  problems 

THE  CLOSING  months  
of  1922 

witnessed  a  very  noticeable  im- 
provement in  the  metal-working 

industry  in  France.  The  Salon  de 
t'Automobile,  held  in  October,  brought 
a  considerable  number  of  orders  to  the 
automobile  makers,  especially  for  small 
cars,  with  the  result  that  the  ranks 
of  the  unemployed,  already  reduced  by 
the  gradual  improvement  that  began 
with  the  first  of  the  year,  were  quickly 
thinned  out.  It  may  now  be  said  that 
there  exists  no  unemployment  in  France 
and  that,  on  the  contrary,  manufac- 

turers are  experiencing  great  difficulty 
in  getting  competent  men  to  take  care 
of  their  present  orders.  If  this  condi- 

tion prevails  today,  with  nothing  like 
a  boom  in  sight,  it  may  safely  be 
prophesied  that  a  very  serious  situation 
wJll  arise  as  soon  as  industries  begin 
to  operate  at  maximum  capacity. 

There  are  several  reasons  for  the 
shortage  in  labor.  The  first  is  the  large 
number  of  men  killed  and  maimed  in 
the  war.  Two  million  of  the  able-bodied 
men  of  the  country  either  lost  their 
lives  or  were  incapacitated  for  active 
work.  If  to  these  are  added  the  very 
large  number  now  being  employed  on 
reconstruction  work  in  the  north  and 
those  who,  during  the  economic  crisis 
of  the  pa.st  two  and  a  half  years,  drifted 
away  from  their  previous  employment 
and  went  into  garages  and  other  small 
undertakings,  it  will  be  seen  that 
French  manufacturers  will  soon  be 
faced  with  a  real  problem  and  that 
there  is  no  likelihood  of  wage  reductions 
for  some  time  to  come.  In  fact,  the 
tendency  of  wages  is  to  increase.  Skilled 
men  have  no  difficulty  in  getting  employ- 

ment at  attractive  rates  and  employers 
are  already  beginning  to  bid  for  them. 
All  Motor  Vehicles  Are  Improved 

The  improvement  in  the  automobile 
industry  has  affected  not  only  the  mak- 

ers of  small  cars,  but  builders  of 
medium-priced  and  large  cars  as  well 
and  has  even  extended  to  the  makers 
of  certain  kinds  of  trucks,  who,  since 
the  armistice,  have  suffered  keenly  from 
the  competition  of  American  and  French 
army  trucks  thrown  on  the  market  by 
the  liquidation  department  of  the  gov- 

ernment. American  trucks  in  partic- 
ular have  glutted  the  market  for  many 

months  and  it  has  been  possible  to  pur- 
chase them  for  about  one-third  the  cost 

of  production  of  French  trucks  of  sim- 
ilar sizes.  This  refers  by  no  means  to 

second-hand  trucks  but  to  new  trucks 
assembled  from  the  stocks  of  parts 
taken  over  from  the  American  army 
camps.  Of  used  trucks  there  are  very 
large  quantities  still  on  the  market  and 
large  garages  have  sprung  up  in  the 
.suburbs  of  Paris  for  the  supply  of 

c' spare  parts  and  maintenance  of  these trucks. 
The  builders  of  taxicabs  have  like- 

wise shared  in  the  wave  of  improvement 
and  many  new  cabs  have  made  their 
appearance  in  the  streets  of  Paris.  The 
familiar,  old  red  cabs  that  helped  to 
•win  the  battle  of  the  Marne  and  that. 

By  a  PARIS  CORRESPONDENT 

to  residents  of  Paris,  seem  to  have 
been  here  since  the  beginning  of  the 
city  are  disappearing  and  their  places 
are  being  taken  by  more  commodious 
and  faster  cars.  As  preference  is  given 
the  new  cars  by  the  public  it  is  prob- 

able that  the  old,  two-cylinder  cabs  will 
be  withdrawn  as  fast  as  the  makers 
can  replace  them.  This  means  an  en- 

couraging amount  of  business  for  the 
cab  builders  for  the  next  year  at  least. 
The  chassis  of  the  cabs  that  are  Iseing 
withdrawn  are  offered  at  low  prices  for 
use  as  camionettes,  or  light  delivery 
vans,  although  apparently  few  of  them 

"The  expected  flooding  of  the 
French  market  by  German  machine 
tools  has  not  taken  place,  prin- 

cipally owing  to  the  fact  that  used 
American  machines  in  first  class 
condition  have  been  available  in 
ample  quantities  to  take  care  of  a 
large  part  of  the  demand.  Further- 

more German  prices  are  compar- 
atively high  and  deliveries  are  more 

or  less  uncertain.  .  .  The  purchases 
of  German  machines  that  are  en- 

countered among  the  shops  are 
usually  those  of  very  large  machines, 
the  weight  of  which  prevents  im- 

portation from  the  United  States 

or  England." 

are  being  utilized  for  this  purpose  in 
Paris. 
Apart  from  the  automotive  industry, 

it  may  be  claimed  that  practically  every 
branch  of  the  meta'l-working  industry 
has  benefited  by  the  general  improve- 

ment. In  several  lines  factories  report 
orders  in  hand  for  the  full  year,  while 
in  others  a  fair  number  of  orders  is 
the  rule  rather  than  the  exception. 
Many  have  bought  additional  equip- 

ment during  the  past  few  months  and 
some  of  them  have  even  been  able  to 
draw  up  plans  for  extensive  additions 
to  be  carried  out  in  1923.  On  the  whole, 
however,  building — except  in  the  devas- 

tated districts — cannot  be  said  to  be 
well  occupied  in  spite  of  the  «ontinued 
demand  for  housing. 
Meanwhile,  certain  changes  have 

taken  place  in  the  housing  crisis  that 
bear  out  the  old  adage  that  everything 
at  some  time  comes  to  an  end.  The 
more  expensive  apartments  and  houses 
are  becoming  increasingly  difficult  to 
let.  The  house-hunter  who  is  prepared 
to  spend  from  15,000  to  35,000  francs 
($1,000  to  $2,500)  for  his  annual  rent 
can  be  readily  accommodated,  which  in- 

dicates that  the  spending  wave  is  pass- 
ing and  that  either  the  house-owners 

are  over-greedy  or  that  tenants  are 
naturally  seeking  more  modest  quarters. 
The  machine  tool  trade,  which  has 

shown  marked  signs  of  revival  in  the 
last  few  months,  continues  to  be  seri- 

ously affected  by  the  liquidation  process 
that  has  prevailed  since  the  slump 
began  in  1920.  Large  numbers  of 
machine  too'ls  are  being  bought  and 
sold,  but  in  the  majority  of  cases  the 

machines  dealt  in  are  either  those  com- 
ing from  government  stocks  or  from 

factories  that  were  over-equipped  as 
a  result  of  the  war  and  of  the  inflation 
period  following-  the  armistice.  Few 
buyers  are  willing  to  consider  the  pur- 

chase of  new  machines  at  present  day 
prices  if  used  machines,  in  reasonably 
good  condition,  can  be  procured  at 
liquidation  prices.  The  result  has  been 
to  greatly  depreciate  the  value  of  the 
dealers'  stocks  carried  over  from  1920 
and  to  permit  the  machine  tool  user 
to  buy  additional  equipment  at  prices 
greatly  bdow  present  day  replacement 
prices.  In  fact,  some  buyers  are  taking 
advantage  of  this  situation  to  purchase 
machinery  not  immediately  required, 
but  considered  advisable  in  anticipa- 

tion of  higher  prices  later  on. 
Stocks  Are  Still  Heavy 

There  remains  apparently  still  a 
very  large  stock  of  machinies  to  be 
liquidated,  both  in  the  hands  of  the 
government  and  of  the  munition  fac- 

tories that  haye  discontinued  or  reduced 
their  operations  to  peace  time  prod- 

ucts, and  it  is  not  unreasonable  to 
assume  that  a  prolonged  period  will 
elapse  before  these  machines  are  ab- 

sorbed by  industries  that  have  need 
of  them  for  immediate  use.  While  this 
situation  prevails  American  exporters, 
except  in  the  case  of  buidders  of  the 
less  current  models  of  machines,  cannot 
well  expect  their  trade  with  France  to 
be  reinstated,  since  the  low  purchasing 
power  of  the  franc,  coupled  with  the 
rising  tendency  of  American;  prices, 
presents  a  barrier  which  the  average 
French  buyer  cannot  readily  surmount. 

The  expected  flooding  of  the  French 
market  by  German  machine  tools  has 
not  taken  place,  principally  owing  to 
the  fact  that  used  American  machines, 
in  first-class  condition,  have  been  avail- 

able in  ample  quantities  to  take  care 
of  a  large  part  of  the  demand.  Further- 

more, German  prices  in  the  majoritv 
of  cases  are  comparative^ly  high  and 
deliveries  are  more  or  less  uncertain. 
Prices  are  invariably  quoted  by  the 
German  makers  in  French  francs  and 
bargains  are  no  longer  the  case.  The 
purchases  of  German  machines  that  are 
encountered  among  the  shops  are 
usually  those  of  very  large  machines, 
the  weight  of  which  prevents  importa- 

tion from  the  United  States  and  Eng- 
land, or  of  machines  that  were  not 

imported  in  quantities  during  the  war 
and  of  which,  therefore,  no  surplus  now 
exists  in  France.  Among  such  ma- 

chines may  be  cited  horizontal  boring 
machines. 

Another  cause  of  the  comparatively 
small  headway  made  in  Prance  by  Ger- 

man makers  of  machine  tools  is  the 
reputation  acquired  by  American  ma- 

chines during  the  war.  Few  users  now 
care  to  change  from  makes  whose  excel- 

lence they  have  learned  to  appreciate 
and  as  a  general  rule  it  may  be  claimed 
that  the  average  buyer  prefers  a  used 
American  machine  to  a  new  one  of  Ger- 

man make. 



244d AMERICAN     MACHINIST VoL  58,  No.  6 

Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Cuttlng:-OIT  Machine,  RedenlBiied 
Modern  Machine  Tool  Co.,  601  Water  St.,  Jackson,  Mich. 

"American  Machinist,"  December  7,  1922 

The  machine  Is  used  for  cuttins 
pipe,  tubing  and  solid  bars,  Ijoth 
round  and  hexagon.  It  is  made 
in  sizes  having  maximum  capaci- 

ties of  1,  2  and  3  in.  outside 
diameter.  The  No.  1  machine  is 
equipped  with  the  roll  feed,  but 
the  two  larger  sizes  have  a  double 
live  roller  feed,  driven  from  the 
cone  pulley  shaft,  for  feeding  the 
stocl<  through  the  spindle.  An 
automatic  stop  gages  the  lengtli 
of  the  piece  being  cut.  The  stop 
for  the  stock  is  operated  from  the 
toolblock.  The  opening  of  the 
collet  brings  the  roils  simultane- 

ously up  to  the  stock.     A  further 
slight  pressure  on  the  lever  feeds  the  stock  through  the  spindle 
against  the  stop.  The  back  movement  of  the  collet  lever  throws 
the  rolls  clear  of  the  stock  and  closes  the  collet. 

Box   Kails  and  Mterl   Strlnt<ft» 
Midwest  Steel  &  Supply  Co.,  Inc.,  28  West  44th  St., 
New  York,  N.  Y. 

"American  Machinist."  December  7,  1922 

The  rails  are  used  to  give  speed 
and  ease  of  installation  wlien 
erecting  mechanical  equipment, 
particularly  overliead  members 
such  as  lineshafts.  Tlie  l)Ox  rails 
form  a  continuous  socket  Insert. 
They  are  heavier  than  the  ordi- 

nary socket  inserts,  and  have  a 
greater  cross-secHonal  area.  They 
can  be  furnished  In  any  lengtli 
required.  The  steel  stringers  are 
also  rolled  steel  sections  of  vari- 

ous sizes,  furnislied  In  even  foot 
lengths.  In  conjunction  with 
standard  bolts  and  clips  they  form 
a  system  for  supiiorliiig  ITiieshatls 
and  countershafts,  as  well  as  other  „,.>,., 
mechanical  eduinment  The  sir  ngers  are  attachable  to  either 

woSden  or  s(ee"  girders,  and  may  be  adjusted  in  either  direction. 

r>rriirnVMV«lilie,"Mu'lUp'ler.Splndle,  Hun-Be»rln«,  Special Hoefer  Manufacturing  Co.,  Freeport,  111. 

"American  Machinist,"  December  7,  1922 

Tlie  machine  provides  lioth  speed 
and  accuracy  on  light  drilling  work  of 
a  certain  cIhs.i.  It  is  euuipped  with  an 
automatic  cam  feed  and  return  motion 
so  that  the  work  of  Indexing  the  Jig 
and  replacing  the  drilled  parts  is  all 
that  is  required.  The  head  has  nine 
drilling  spinilles.  all  driven  from  tlie 
main  spindle  of  (lie  machine.  It  Is 
counterbalanced  liy  a  weight  in  the 
column,  but  springs  are  also  added 
between  the  head  and  the  die  for  rais- 

ing It  after  the  cutting.  The  work  is 
located  by  means  of  dowel  pins.  Tlie 
work-holding  tal)ie  can  be  moved  both 
longitudinally  and  transversely.  One 
turn  of  tlie  screw  moves  the  table  the 
exact  distance  between  tlie  holes  in the  work. 

Mllllnir  Machine,  Aiilomatle,  "Hlundard" 
Standard  Engineering  Works,   rawtucket,   R. 

"American  Maeliinist,"  Dccemlier  7, 
The  machine  is  for  HUtoniatle- 

ally  milling  the  siiuares  on  taps 
and  similar  small  work.  It  Is 
fully  automatic  and  has  magazine 
feed  and  a  mechanicaiiy  opened 
and  closed  collet.  Two  cutters 
are  used  on  the  arlior  to  straddle 
mill  the  work.  After  the  first 
pass  the  work  is  withdrawn  from 
between  the  cutters  and  auto- 

matically Indexed  90  deg..  and 
then  the  other  two  sides  are 
milled  and  the  work  released.  An 
adjustable  work  stop  Is  provided. 
Drive  Is  from  a  countershaft  to 
the  rear  shaft  of  the  inachlite. 
Power  is  triinsmltted  to  a  Jack- 
shaft  directly  biliiw  the  rear  sliaft 
and  then  to  the  (able.  The  spin- 

dle Is  driven  by  belt.  l'"looi-  space. 27  X  88  in.     Weight,  1,200  pounds. 

1922 

Klvrtinar    .Murliine,    Boiler.    L,aitt-Head 
llanna  Kngineering  Works.   1765  Elston  Ave.,  Chicago,  IlL 

"American  Machinist,"  December  7,  1922 

The  machine  is  for  use  when  riveting 
througli  the  manhole  the  last  head  in 
a  boiler.  The  reach  of  the  unit  i.^  from 
14  to  18  in.,  the  gap  35  in.,  and  the 
capacity  1.000  ton^.  The  machine  may 
lie  furnished  with  either  a  straight- 
pu.sh  iiydraulic  actuating  mechanism, 
or  with  the  Hanna  pneumatic  mechaii- 
l.sm.  It  is  arranged  for  portable  use 
in  two  positions,  and  suspension  is 
made  with  the  dies  vertical.  It 
swivels  about  a  point  close  to  the 
center  of  gravity.  Shells  from  42  to 
60  in.  in  diameter  can  be  accommo- 

dated. The  distance  from  the  axis  of 
the  dies  to  the  long  face  of  the  throat 
is  16  in.  The  machine  is  used  on  high- 
pressure  containers  tiavlng  large  rivets, 
which  require  a  heavy  machine. 
Weight,  9.900  pounds. 

Boring    Head,  Kcceiitrlc,  Precision.  Bruce 
Precision  &  Thread  Grinder  Manufacturing  Co.,  1  South  21st  St, 

Philadelphia,  Pu. 
"American  Machinist."  December  7,  1922 

Tlie  tool  Is  intended  especially  for  ap- 
plication to  drilling  and  milling  machines 

when  boring  jigs  and  fixtures,  and  also 
when  index  lioring.  The  two  meml>ers 
sliding  on  each  otlier  are  provided  with 
a  gib  to  take  up  wear.  One  member 
carries  a  sliiink  to  fit  the  spindle  of  the 
machine,  and  the  other  an  adaptor  to 
hold  the  cutting  tool.  The  eccentricity 
of  the  tool  can  lie  varied  by  means  of 
the  micrometer  screw.  The  head  is 
made  In  four  sizes,  with  capacities  of  8 
to  li  in.,  i  to  21  in.,  3  to  4  in.  and  1 
to  6  in.  With  the  adaptors  furnished 
with  each  size,  different  sizes  of  drills 
may  hi'  held  so  that  the  tool  can  be 
used  for  both  drilling  and  boring. 

(■earinv.   Speed- Ked action.   Motor  Base 
Krldgeporl  Motor  Co.,  inc.,  Bridgeport,  Conn. 

".\merlcan  Machinist,"  December  7,  1981 

The  cast-iron  base  for  electrlo 
motors  has  a  secondary  shaft  and 
speed-reducing  gears.  It  Is  in- 

tended for  use  in  places  where 
space  is  limited  and  where  It  Is 
tlesired  to  drive  a  line  shaft  di- 
ri'ctly  from  a  motor.  The  smaller 
member  of  the  secondary  drive  is 
keyed  to  the  shaft  opposite  the 
main  gear,  and  may  be  a  plain 
pulley  or  a  sprocket,  according  to 
whether  the  drive  is  to  be  tiy  belt 
or  silent  chain.  The  unit  may 
stand  upon  or  be  suspeniied  from 
cast-iron  screw-adjusted  guide- 
ways.         It    can    be    furnished    to 
specifications  to  suit  any  standard  make  of  motor  from  I  to  50 
hp.,  and  with  gear  rations  of  3.  4.  .^.  6  or  "  to  1.  Larger  or  smaller units  or  other  gear  ratios  will  l>e  furnished  upon  order. 

Crane,  Jib,  for  SliaperM 
Gould  &  Kberhardt,   Newark,  N.  J. 

"American  Machinl.st,"  December  7,  1922 

The  crane  eliminates  the  use  of  over- 
head traveling  cranes  for  handling 

lieavy  work  in  and  out  of  the  vise  of  a 
sliaper.  Tlie  crane  is  attached  to  the 
frami-  of  tlie  sliaper  in  two  places,  and 
Is  located  on  the  side  of  the  machine 
opposite  tliat  on  which  the  operator 
stands.  The  machine  Is  driven  directly 
bv  a  motor,  and  the  alisence  of  belts 
allows  tile  crane  tc  lie  revolved  com- 
pletelv,  The  Ixxiin  will  supjiort  1.000  Hi. 
A  trolley  for  carrying  a  chain  block  or 
motor  hoist  runs  on  the  Ixiom.  A  cap 
attached  to  the  mast  carries  a  ball  and 
socket  tyiH-  of  bearing,  on  which  the 
cast-steel  upper  jiiiitle  rests.  The  ma- 

chine itself  has  single-pulley  drive  and 
a  selecllve-lype  gejir  box.  Klght  changes 
of  speed  ranging  from  9  to  115  strokes 
jxr    minute,    are   available. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



t Febraarjr  8,  19SS  Bmld  Bigger  ProfiU  tcitk  Better  Eqmirmemt  tMt 

c 
Cab.    S.    KmMAKN    vas    raecBtly    SUadud  Co.  has  joined  tbe  forces  of 

n  1  I    ̂ «*«l  accretan  of  Oe  UiiiH  Mam.    tte  Aaeriaa  KiniMaiiBn  Col 
rerSOnaiS  I    taetanae  Co,  N«w  Britain.  Con.    He 

  witb  tiw  firai  for  tke  past        "^^^    Atwatn-    Mana^ctniiaK    Col. twiaty  7caz&  hardware  tools,  etc.,  Sowthingtoiw  Coml. 
capital   ato«   from 

E.  S.  fjwnnias,  fonnerly  vith  the  Eubidgb    G.    GnoEK.    Boston,    has  TIBM—  t>  |50»jWflL 
XatioBal  Tohe  Col.  I<nraiiii%  Ohio,  has  beea  Hade  prcsidHit  of  the  uewAj  i»-        .                    ........ 
letuwd  to-fihe  Wi i  itiaLlMiiir  EleetrK  cotpontad     Marray     Iron     Fbandnr.  ,J^  ■erfo-  of  the  Kdls  Mechaaical 
*  MaaabctaziiV  Col  airi  wS  hecwne  Bootoii.       Jaaes     Murray.     Gardaer.  ̂ vnwenar  _Corp.    and    tte    Kder 
>«^rf»«lUr  of  SalB  IB  the  Indostrial  De-  Mass..  is  treasurer.  Mechanical    EnsraTus   Col   has  heen 
paitMent.    Mr.  Laianas  was  vith  the  _.  cffaeted  and  the  name  dianced  to  the 
Wetiiwhoose  Co.  fran  1913  to  1919.  .  uokaia  CUns  has  been  niaeed  in  Kdlcar  Mechanical  Kagineerias  Cvtp.  of 

^  ^«se  of  the  oSee  of  the  Oageu  Co..  BrooUyn.    The  officers  of  the  new  cor- W.  W.  Kbhk  has  been  apgnioted  aa-  Milwaakee,     Wis,     ̂ lAich    has     been  poration    arc:    Prcsidoit.    Josqth    A. 
sistant  to  the  annaeer  vt  the  Indos-  «veBed  in  Detroit.     The  new  office  is  KeDn^;    Tice^presideBt.   Jules    Diock: 
trial  Depaitiat  of  the  Weatin^oaae  located  at  415  East  Jeffnaon  Aveaiw.  treasarer.  Sidacs-  A.  Kdler;  secretary. 
Electric  ft   ManaCactnrine  Co,  Pittsi-  d._.,  r   d-.^   »          ._            -._j  Laarenee    Arnold    Tanaer;     aaaiatont 
heiA    HewiUbeindwiseof  tteraO-  _;5:*^  ?L™<^  ̂ «»™«*y  «»•««?«*  secretary.  Edward  N.  Andwaon. 
itwd  Aop.  laetal  wwfcii^  HachinoT  T!^-^  ■'w^'"«'  and  cnBrneecnts 
manafhetBriae  w>d  Material  hafkOiBS  r^S^SS?*?*  *^-^*****3?  S*?*  £"        ̂ Pf.^^*'**^^  £?Si  '^  ''*?»  *^ seetioBs.  *  Poagadry  Col.  Chieasa.  Canada  Car  cased  to  desin  and  boiM  i  lUiiiiiiiMii  to 

Co^  MoBtreal.  and  the  AMcnean  Car  tite  prcaett  pteat  of  the  Vietar  TalUBe 
Paci.  T.  Nokion  has  been  anpointed  *  PooMby  Coi.  St.  Lawis.  has  accepted  Machine  Osl.  Camden.  N.  J.,  eooti^ 

of  the  EBwiBiBe  ft  Jacobs  «  P«witiOB  as  special  lepreseatatiTe  of  approximately  a  auOiaB  doOara.  The 
Co,  €ilamhnii.  Cfcio.  ob  the  Knrticide  Co,  Oevdand.  (Miol  work  will  consist  of  two  stractorcs.  one 

■■— TMi—  «>  Oe  Westim^MBse  Air  „  „  „_   _^_   ._^  ,  .  of  which  is  to  be  oaed  as  a  record  man- 
Brake  Ok,  PittAnsh.  «w  «f  the  ».Vl.--*^KfL  ^^^!S'^^*^  afactnrinc  bmidinK  whidi  win  be  eight 
creditots.  BflorCs  wiDbe  made  to  Mt  JS«*5  SM^  "^  ̂ SLP'J-^*''  *»«»«  MglTiboSt  43S  feet  kmcTlLd 
Che  pn«em  oB  a  payiag  basis.  Kr  £^^15^  ■Jf^TL^^*^'^!^  raaginr  &«■  W  to  9»  feet  in  widft. 
a^^£e  Mr    NwCa  1^  Iimw  m4-  **^'*  ▼■>*»  the  oO  fidds  vl  OUahoaM. 
r,riiw5fcnrrfthrreoSBiSl  Te?»  •q*  !-«»"«•  f«r  the  farpaae        The  Natianii  Acme  Col.  Chmiand. 

liimiianj   lif  lAkh  F    K.  w-Mfi^Hrf-^"  «  ohaerwng  milhudj  of  aharpenmg  and  annownres  ttat  a  branA  <rf  the  eaaa> 

iniMluSOs  and  J.'  H.  Prantx  were  J^J^S  *•*  «i»d  driD  bits  in  oil  wdl  pai^has  ̂ tt    est^lidied    in    Los 
die  ̂ lotJag  tiwstee&  drilhn«.  An«daa.JCalif.  W.  S..Chaae  is  m  chaiy of  the  office  and  wfiU  sapidy  ne  ton- 

PKAKK  A.  HUBES  was  rcdeetcd  pRsi-  _  "f^"f'  .."^-    ''*''^?*'" .  ̂ !^  toT    coaivrisinr    the    Pacific    Coast, dart  and  tiwmrer  of  the  Marion  Seam  ■— ?»»  at  a»  Sharon  !>..  pUat  of  Wyoming.  NeraSa,  Utah  and  Montana. 
ShoMi  Co.  MaiioB.  Ohio,  at  the  an-  ̂ .^SS^?^^  %2^*^i".5f^ 
anal  meeting  heU  recently.    Other  of-  ̂ ^^^^^L^  **  Chester.  Pa.  plant 
fieexs  and  dbectais  ware  an  ndected.  «u>«caacerB.

 

W.  F.  MitJ-o  was  dected  tke-p»ea»-  MTwan.   J.   Bocucs   is   the 
dent  and  genenl  manago^  of  the  Had-  dected  prmiih  nt  of  Oie  -A.  J. 
fi«M.  PCnfirid  Steel  Gol,  Bncjrns.  Ohio^  Tool  ft  MaBafactaring  Corp,  MOfiard. 
mt  y  w— 1^  ■M.tJMg  nf  I  iiiilhaidi  I  I    He  Mass,  whieh  was  reeentiy  ineorporated. J  SS  I  Obituary 
<.....,.»  K.  C.  PHfidd  who  ariD  direct  The    taenaur»    is    James    lally    of  .jJ?22Lil»^S  % 
the  aibin  of  the  American  EqaipmeBt  MiHord.  l^SJf?w-"«.i 
Co,  a  bnwJi  of  the  TfiilBiM.  Ptafidd  yf***  CaatoB,  OhK 

S^^  Q^                       — — ,  ^^^^^^^™^^^^^^^^^^^^^^».  vtf^^n'K  se»iHal  mooths'  illness. 

Rii£  ?SSS;^r&33,fi:  I     Business  Items     1  -^^:^^ffiVg£3 
has  been  j^aced  in.  charge  of  the  steam  I                                          ■  ̂ *.  V?lJ^*"K^  "^^  «     S^*'*' 
and  dcctrical    department   of    Frank  ̂                                                                 T  «*  •«  *««*•    ̂ ',"2r.*»S* i£[-_?^^ 
Todkn-   i]ir_  PhiUd^iAia.  **^  manager  of  uie  Staattid  Ports 
^..1^.  »«.,  r_._,_,_^,                             ,^^  p^^^  MaAine  ft  Grndiiv  Co..  Co,  Caaton.  «iioL Jaxes   a.    Comiok.    riiim»ilj    with  Piqpia,  CHuo^  has  pwrchasedUhe  pn^p-       .,,  .^__^  -a  o<        .a:_a 

Frank  Tooamy.  Ine,  Pbfladrtphia.  ariU  erty    and    cqaipawit    of  'Mt    Miami  V^;™?'.?*'^^'  *«*?  ?!r-S^*** 
head  a  new  coeqtany  recently  foamed  Machinery  Col  and  viD  instaU  aU  new  '?*"y  "*  *»»  hoa^i  Hartfwrd.  Conn, 

to  take  o»er  tSTtSTtinHwrf  Howard  and  mod^  machinery.  "'^SfS?  ̂ 21  ■^.'-TTSJI^.?^ 
W  Bead  in  rhiladrlnhii     Mr  Condnn  gaaiaed  Uw  Hogan  ManafactuiiBg  0>l, 

«K  for  tw«sty-one}«arsc«nneked  Witt  ..  ̂   fewtor  yf  »fes  amawnrrs  ftat  Co,  a  rahre  making  coa^pany. 
PraA  Tteomey.  Inc,  and  is  thoto^Uy  ***  Quartermaater  General  of  tibe  Army  „_„_  ,__    ._.j  ~  ,^_    .^.J  ~^ 
canversant^ith     .^^Mr^aoto^  wiD  oiler  for  sale  br  seated  bids  the  J^S^^^t^Siilt^r^^f^ ^ 
^»»r^«Z»^.J^  »!^w.  ̂ ^^  Koc«nment  owned  tend  and  imwwe-  cwrtly  at  to  hoa>e.  New  York  City.  Mr. 

Dur^ich^^^an^A  GoS^  "MBal.  Port  Newark.  New  Jaacy-    The  ̂ -*L2*  "^?*^  ̂ "^^  *^„'™f 
P^*'  ̂ ^^JZ^^T  is??       V*"J~^  U^Twin  be  rMvimd  nn  imtfl  Man4i  1  **  foondw  of  the  Homer  Lee  Bank Int,  IS   hicated  at   Third   and   Arch  ""^  7^  °*  ̂ f*'S!T^aS.  ̂ tLT^^  /  Note  Co»  New  York. 
Streets,    witt    a    war^onse    at    1114  •'  ̂   *^  »*  **  ."***  **  ***  Chief.  "<^  "»^  "«^  »

»"- 
Prankford  ATorae.  GoBstroetioB     Swrice.    Qoarterw^H  WniiAM  J.  Mkicalf.  aged  40  years, 

WAMaB  S.  McK»  b»  !-«.  rf-*«i  w'S-SjS?'^/?  MoBitiOBS  BoihfaBg.  ji^  „^;,,rtly   at  his  h«S^Staiford^ 
WAUB  S.  McKb  has  been  eleeted  Washmgton.  D.  CL  Cobb.    Mr.  M etcalf  wasi^staat  to  the 

-iS.'Q£5f*'^hi^t^  The  Masters  Etectrie  Co.  annoonccs  ?f«««t  ̂   **J*irf  J^T^  ̂ *^^ wfth  ttMMManese  fidd  for  its  new  tecation  <tf  bodi  the  office  and  ™f*«™g  Co.,  and  had  beoi  cMmected 

the  past  e«htecn  yeawT  the  factory  at  First  and  Sears  Streets.  ̂   ***  *'?!"i!?j'^«  ̂ ^  .1"%.,^^ 
sJ-T-Tc   ».           »s-           ̂ »  Dayton.Ohio.    The  floor  space  has  been  ewlyearahek^  charge  of  the  Hiila- 
-5^or^i2"  ̂ "^^  Etctxb  a  Bacbb  increased  and  a  largw  oiganiBtion  has  *rfl*»  «>*«  for  the  company. 

^J^rnMrS^   rfrt..    iTi.?  ̂ !!^  7^.  *«*  «K»I^  *»  «»*»•  <**  company  A.  B.  Enmot.  aged  52  years,  died  le- 

SToIS^  SLwuSe  ̂ TS^  *•  '^"^  ***  prodnctam.  cently  in  EI  Pa5o.Teaai.    Jfc  Enbody 

5teel  c^^        ̂   T*e  American  Engineering  Co,  Phil-  S^.^.T^X^^S?'^^  ^^ifl!^ 
A.—.,  w    ir.^_  _ni  ..^  rt„  j.=^  adelphia.  has  tafcoTover  Oe  ̂ ndard  ***''?*HrS      »      •'*5*'^-      "**    '""^ Aimo  H.  Enw  win  be  the  chief  Jc^^^L?^,Srr!.^^-j«i^^3S-J  "■*  ™  Wilkes  Barre,  Pa. 

^^B^^  of  tw  Imla^  ir--^, ,,;,.,  n-  Crane  and  Hoist  Oo,  and  the  patent 

3j^o.             "»■«•  ii^^iiiiii  t-o,  ̂ ^  manafactnrii^  rjs^ts  to  the  mono-  Eusha  H.  Wnxoi.  aged  71  years. 
-c>*-  ji^g  ̂ ig^ijig  hoist  formerly  known  as  died  recently  at  his  home.  Adwm.  B.  L Wwmii-  EL   Whouk,   was  dected  fhe  Standard.     It  has  beat  necessary  Mr.  Wilcox  had  been  conneeted  tvt  more 

trcaenrer  of  the  Union  Mamtfaetariag  for  the  Amaiean  rafc,imiiiii|.  Go.  to  than  fifty  years  wiOi  the  Grianen  Anto- 
Oo,  arbors,  farfings,  etci.  New  Britain,  nmodtl  tts  plairt  to  accoaamodate  flie  matic  Sprinkling  Co,  Proridenee,  B.  I. 
Cobb.,  at  a  recent  im  i  ting  Mr.  Wbeder  work  of  boHding  and  testing  the  hoists,  ai^  has  been  the  manager  of  the  Boston 
succeeds  the  late  Marcdhs  L.  Bailey.  R.  S.  ValentiBe.  chief  engineer  of  the  office  for  aewial  years. 
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Counter,  Stroke,  Reset,  Ratchet.  Heavy^Case 
Veeder  Manufacturing  Co.,  Hartford,   Conn. 

"American  Machinist,"  December  7, 

The  strolce  counter  is  especially 
applicable  to  heavy  presses  and 
other  machinery  where  it  is  sub- 

jected to  severe  strains  from 
rough  usage  and  vibration.  The 
figure  wheels  are  of  large  size.  A 
stop  limits  the  movement  of  the 
operating  lever  to  the  amount 
necessary  to  register  on  the  dial. 
The  lever  is  adjustable  upon  the 
stem  and  may  be  set  in  any  angu- 

lar position.  A  sealing  screw  of 
special  construction  fastens  the 
dial  to  the  case.  One  complete 
turn  of  the  wing  nut  returns  the 
reading  to  zero.  A  flve-flgure 
dial  and  reset  is  ordinarily  pro- 

vided, but  a  six-figure  dial  with 
can  be  furnished. 

1922 

the    resetting    feature    omitted 

Gage.  Pipe-Thread,  Internal,  Double  Plug 
Pratt  &  Whitney  Co.,  Ill  Broadway,  New  York,  N.  Y. 

"American   Machinist,"  December  7,   1922 

The  gage  is  for  measuring  the  taper  of  in- 
side pipe  threads.  The  inner  plug  is  first 

screwed  down  into  the  thread,  and  is  then 
followed  by  the  outer  plug,  both  parts^bping 
set  tightly  by  hand.  The  witness  line  on 
the  inner  gage  should  come  opposite  the 
zero  line  on  the  upper  end  of  the  handle. 
Variation  from  the  true  taper  can  be  read 
directly  on  the  scale.  Each  division  repre- 

sents a  variation  of  0.002  in^.in  the  pitch 
diameter  in  a  length  of  2  in.,  this  length 
being  the  distance  covered  by  the  gage. 
The  method  of  marking  enables  "*«ry  rapid reading  of  the  error  in   the  taper. 

Sawing  Macliine,  Band,  Duplex,  Portable 
Racine  Tool  &  Machine  Co.,  Racine,  Wis. 

"American  Machinist,"  December  14,  1922 

This  small  bandsawing  machine  is 
for  cutting  wood  and  metal  and  is 
suitable  for  use  in  toolrooms,  pattern 
shops  and  trade  schools.  A  4-hp.  in- 

duction motor  furnishes  the  driving 
power  from  a  lighting  circuit.  The 
tension  on  the  blade  is  controlled  by  a 
hand  screw  operating  against  a  spring. 
The  guard  can  be  swung  out  of  the 
way  for  changing  the  blade.  The  saw 
guide  is  adjustable  for  blades  from  I 
in.  to  i  in.  in  width  and  of  any  gage. 
The  15  X  15-in.  table  can  be  tilted  to 
45  deg.  A  two-speed  attachment, 
shifted  by  lever,  can  be  provided  when 
the  machine  is  to  be  used  for  both 
wood  and  steel,  as  well  as  a  gravity- 
feed  vise.  Saw  blades,  7  ft.  6  in.  to  8 
ft.  in  length.  Floor  space,  34  x  17  in. 
Weight,  200  lb. ;  with  vise  and  two- 
sj)eed  transmission,   285  pounds. 

Testin?   Machines,   Hardness,  '*£iaHtic-Colunin" Anisler 

m^
 

h 

Dynamometer, 

Holz  &  Co.,  Inc.,  17  Madison  Ave.,  New  Y'ork,  N.  Y. 
"American  Machinist,"  December  14,  1922 

"The  "elastic-column"  dynamometer  is  an 
apparatus  employed  for  measuring  and  indi- 

cating the  load  exerted  by  machines.  It  is 
suitable  for  hardness  testing  by  either  the 
Brlnell  or  Ludwik  method.  The  total  load 
acting  on  the  test  piece  is  transmitted  by  means 
of  several  steel  bars  or  short  columns  in  the 
cylindrical  housing.  When  the  supporting  col- 

umns are  shortened  under  load,  the  central  pis- 
ton moves  up  in  its  mercury  space  a  distance 

equal  to  the  shortening  of  the  columns,  ex- 
pelling into  the  capillary  tube  a  quantity  of 

mercury  which  is  proportioned  to  the  load 
placed  on  the  work.  A  micrometer  screw 
jneasures  the  amount  of  expelled  mercury.  The 
dynamometer  can  be  mounted  in  the  testing 
machine  in  different  manners.  The  machines 
are  driven  by  hand  levers  and  are  not  of  the 
hydraulic   type. 

Reel,  Electric  Cord,  for  Portable  Grinder 
Forbes  &  Myers,  172  Union  St.,  Worcester,  Mass. 

"American   Machinist,"  December  7,   1922 

The  device  is  for  holding  the 
flexible  cord  that  is  attached  to  a 
portable  electric  grinder  or  drill. 
The  spring  in  the  reel  is  strong 
enough  to  wind  up  the  cable  and 
keep  it  oft  the  floor,  but  does  not 
interfere  with  use  of  the  tool.  The 
reel  may  be  used  with  different 
types  of  portable  electric-driven 
tools,  but  is  regularly  furnished 
with  the  Model  33  portable  elec- 

tric grinder,  together  with  35  ft. 
of  flexible  cable.  Four  wires  are 
mcorporated  in  the  cable,  three 
for  the  three-phase  current  obtained  from  the  lighting  circuit,  and the  fourth  a  ground  wire  connected  to  the  frame  of  both  the 
grmder  and  the  reel.  When  the  frame  of  the  reel  is  connected 
to  a  water  pipe  or  other  permanent  ground,  danger  to  the  operator 
from  electric  shock  is  minimized. 

Turning  Slachine,  Continuous,  Maitiple,  Vertical 
Bullard  Machine  Tool  Co.,  Bridgeport,  Conn. 

"American  Machinist,"  December  14,  1922 

The  machine  is  for  handling  work  too 
large  for  the  Mult-Au-Matic.  It  is  of  the 
continuous  type ;  both  the  work  and  the 
tools  move  continuously  around  the  center 
column  and  all  indexing  is  avoided.  Each 
operation  is  performed  in  less  than  one 
revolution  of  the  carrier.  The  machine  is 
built  around  a  central  column,  which  car- 

ries the  motor  at  the  top,  and  just  below 
it  the  single  cam  that  actuates  and  times 
all  the  tool  slides.  Everything  below  the 
cam  revolves  around  the  central  column, 
and  the  four  work  tables  are  revolved  under 
the  tools  except  during  the  loading  period. 
There  are  four  set-ups  with  a  number  of 
tools  in  each  set-up.  all  working  simultane- 

ously. The  machine  is  equipped  with  a  30 
hp.  motor.     Weight,   23,300  pounds. 

Welding  Machine,  Electric,  Butt,  Type  SP 
Thomson  Electric  Welding  Co.,  Lynn,  Mass. 

"American  Machinist,"  December  14,  1922 

The  machines  are  built  in  five 
sizes ;  they  have  been  redesigned 
and  are  adapted  especially  to 
making  flash  welds.  The  platen 
to  the  left  is  now  a  part  of  the 
frame,  while  the  movable  platen 
is  longer  than  formerly.  In  the 
smaller  machines  pressure  is  ap- 

plied to  the  movable  slide  by 
means  of  a  hand  lever  and  toggle 
joint ;  in  the  larger  machines,  by 
hydraulic  cylinders.  The  trans- 

formers may  be  supplied  for 
standard  voltages  from  110  to  550 
and  for  frequencies  of  25  and  60 
cycles.  The  terminal  castings  and  the  platens  are  water-cooled. 
The  vertical  work-holding  clamps  are  operated  by  hand  levers, 
but  pneumatically  operated  ones  can  be  furnished.  Welding 
capacity:  smalltst  size,  rod  ft  in.  in  diameter  up  to  1  sq.  in.  in 
cross-section  ;  largest  size,  cross-sectional  areas  from  i  to  20 
square    inches. 

Flexible-Shaft    Outflts,    Motor-Driven 
S.   S.  White  Dental  Mfg.  Co.,   211  S.   12th  St.,  Philadelphia.   Pa. 

"American  Machinist,"  December  14,  1922 

The  flexible  shaft  consists  of 
layers  of  fine  wire,  the  direction 
of  the  winding  being  reversed  in 
each  layer.  In  the  Type  W  ma- 

chine the  flexible  shaft  is  fast- 
ened directly  to  the  1/15-hp.  mo- 

tor and  carries  a  No.  7  handpiece. 
Either  fabric  or  metallic  casing 
can  be  furnished  in  lengths  of  36 
and  48  in.  This  outfit  is  espe- 

cially useful  for  work  on  small  dies  and  for  undercutting  mica  on 
the  armatures  of  small  electric  motors.  The  Type  Y  motor  has 
i  hp.  and  is  applicable  to  operations  required  in  a  machine  shop, 
such  as  grinding,  polishing  and  drilling.  The  flexible  shaft  is 
ordinarily  furnished  in  sizes  of  0.250.  0.312  and  0.373  in.,  the  sizes 
of  the  casing  being  i,  S  and  J  in.  The  No.  3  handpiece  used  has 
two  interchangeable  three-jaw  chucks  for  drills  and  shanks  from 
the  smallest  to  J  in.  in   diameter. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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Book  Reviews 

Mechanical      World      Year      Book,      lOii. — 
Thirty-sixth     year    o(     publication,     re- 

vised.    Red  cloth-board  covers  ;  4x61  'n. 
in  size  ;  illustrated  ;  348  pages  devoted  to 
mechanical  engineering  handbooli   data ; 
215   pages  to  paid  advertisements,   buy- 

ers'    directory,     post-office     regulations, 
foreign    money,    weights    and    measures, 
and   index   to  data ;   and   58   pages  to  a 
diary  and  memoranda  space.     Published 
by    Emmott    &    Co.,    Ltd.,    65    King    St., 
Manchester,  England.     Price  1/6  net. 

This  book  is  intended  as  a  handbook  and 
reference  volume  dealing  with   the   field   of 
mechanical  engineering,   particularly  as  re- 

lated  to   British  practice.      It   has   been    re- 
vised since  the  issue  of  last  year,  the  prin- 
cipal   addition    to    it    being    the    chapter    on 

fan  work,  which  covers  ventilation  and  me- 
chanical  draft   in  general.      In   other   chap- 

ters of  the  book,  data,  tables  and  illustra- 
tions have  been  added. 

The  paid  advertisements  of  engineering 
concerns,  with  the  buyer's  directory,  give 
information  as  to  makers  of  a  variety  of  en- 

gineering materials  and  apparatus.  The 
diary  and  memoranda  pages  should  be  con- 

venient for  recording  notes  related  to  engi- 
neering work. 

The  handbook  section  of  the  volume  gives 
data  on  a  wide  variety  of  subjects  of  engi- 

neering interest  in  design,  operation  and 
practice.  Tables  and  data  of  general  use, 
such  as  on  powers  and  roots,  logarithms, 
metric  conversion  and  the  properties  of 
metals  and  of  sections,  are  included  in  the 
volume.  'The  material  on  power  engineer- 

ing treats  of  steam  boilers,  engines  and 
turbines,  oil  and  gas  engines  and  gas  pro- 

ducers. Sections  are  devoted  to  tlie  handling 
of  water  and  hydraulic  work  of  different 
types,  as  well  as  to  fan  work. 

The  machine  shop  is  given  attention  in 
the  different  phases  of  work  performed 
therein,  such  as  grinding  and  milling.  Belt- 

ing, bearings  and  lubrication,  gear  teeth 
and  various  machine  elements  are  consid- 

ered. There  is  prol^ably  room  for  more  de- 
tailed information  on  some  of  the  sub- 

jects, particularly  for  plants  manufactur- 
ing products  in  large  numbers.  The  book 

should  serve  as  a  practical  reference  volume 
on  both  designing  and  operating  mechanical 
engineering  installations. 

The    Fundamental    Principles    of    Purchas- 
ing.— By    H.    D.    Murphy.      Eighty-three 

5x7  in.  pages,  semi-flexible  covers.    Pub- 
lished by  the  Purchasing  Agent  Co..  Inc., 

19   Park  Place,   New  York,   N.  Y.    Price 
$1.50. 

A  book  of  the  size  and  kind  that   it  is  a 
pleasure  to  carry  in  the  pocket  for  "spare- 
lime"   reading.      Fit    for  purchasing    agents 
who   have   "arrived"   as  well  as   those   who 
are    aiming    at    the    purchasing    agent    job. 
The  author  confines  himself  to  the  field  in- 

dicated   by    the    title,    treating   only    of    the 
fundamental  principles  of  purchasing.  There 
are  ten  well  written  chapters  that  show  the 
scope  of  real   purchasing  and    that    are  not 
complicated    by    €orms    and    other    details. 
This  book   alone  will   not  tell  a  purchasing 
agent  all  he  needs  to  know,   but  it  will  tell 
him  what  he  should  .set  out  to  learn  and  how 
to  conduct  himself  on  the  job. 

Cost    Accounting     Procedure. — By    William 
B.    Castenholz.     Three    hundred    twenty- 
seven    6x9    in.  pages,    blue    cloth   boards. 
58   charts  and  forms.      Published   by  La 
Salle     Extension     University.     Michigan 
Ave.    at    41st    St.,    Chicago.    111.      Price 
$3.50. 

A  discussion  of  underlying  principles  and 
a  presentation  of  actual  methods  of  keeping 
cost   accounts.      There    is   no   elaborate   dis- 

cussion of  general  accounting  principles,  as 
It  is  assumed  that  they  are  sufficiently  un- 

derstood l)y  anyone  interested  in  a  detailed 
presentation    of   cost   accounting   procedure. 
The  plan  of  cost  accounting  l)y   production 
orders  has  been  chosen  for  major  treatment 
because    it    is    more    universally    applicable 
than  others. 

The  author  explains  his  conception  of 
cost-accounting  in  a  paragraph  near  the 
beginning  of  the  book,  saying:  "Cost  ac- 

counting, after  all.  is  merely  the  applica- 
tion of  sound  accounting  principles  gar- 

nished with  common  'horse  sense'  and 
mixed  with  the  power  of  interpretation  and 
analysis."  A  further  explanation  is  given 
in  the  last  paragraph  of  the  book:  "No production  problem  can  be  adequateLv 
eolved  without  a  knowledge  of  production 
cost.^.  and,  if  the  object  of  cost  accounting 
is  cost  reduction,  no  cost  system  can  per- 

manently succeed  without  a  full  considera- 

tion of  production  problems.  If  a  cost  sys- 
tem is  truly  analytical  in  its  expression, 

and  always  raises  the  question  of  'why,.' 
'liow,'  and  'when'  it  may  indeed  be  con- 

sidered a  worthy  aid  to  industry."  The principles  implied  in  the  two  quotations 
have  been  closely  followed  in  the  book,  the 
presentation   being  thorough   and  clear. 

The  book  is  divided  into  22  chapters  that 
take  up  the  value  and  elements  of  cost  ac- 

counting, determination  and  .statement  of 
material  cost,  store  valuation  and  records, 
material  cost  sheet,  pay-roll  records  and 
labor  reports,  determining  direct-labor  costs, 
departmental  application  of  factory  over- 

head, determination  of  overliead  rates,  sum- 
mary of  machine  burden  and  the  master 

cost  sheet,  account  classification  for  a 
manufacturing  business,  how  general  ledger 
accounts  control  costs,  other  methods  of 
factory  overhead  distribution,  interest  or 
plant  investment,  process  and  departmental 
costs,  foundry  cost  accounting,  wage  sys- 

tems, applications  of  selling  and  adminis- 
trative expense  to  product,  value  of  cost 

accounting  to  management,  operation  of  a 
cost  department,  uniform  cost  accounting 
systems,  special  cost  considerations,  install- 

ing a  cost  system. 

The  Drawing:  and  Design  of  Jigs.  Tools  and 
Fixtures. — By  Philip  Gates.  One  hun- 

dred ninety  5x7  in.  pages.  165  illustra- 
tions and  diagrams.  17  tables.  Cloth 

boards.  Published  by  D.  Van  Nostrand 
Co.,  8  Warren  St..  New  York,  N.  Y. 
Price    $2.50. 

The  fourteen  chapters  of  this  book  are 
devoted  to  mechanical  drawing,  sketching, 
drill  jigs,  milling  fixtures,  chucks  and  turn- 

ing equipment,  cutters,  threading  equip- 
ment, gages,  press  tools.  B.  &  S.  cams,  spe- 

cial equipment,  jig  and  tool  office  procedure, 
standardization. 

On  account  of  the  size  of  the  volume  the 
treatment  accorded  any  one  subject  must 
be  brief,  and  elementary  treatment  there- 

fore has  been  given.  'The  author  is  evi- dently English,  but  whether  or  not  he  has 
adhered  strictly  to  English  practice  is  a 
matter  for  conjecture.  The  wrfting  Is  not 
well  done,  which  may  as  well  as  not  be 
charged  to  poor  editing.  "This"  appears  to 
be  Mr.  Gate-s'  favorite  word  and  it  is  used 
so  much  that  one  feels  its  approach  with 
dread. 

It  is  difficult  to  understand  why  a  jig, 
fixture  and  tool  designer  should  be  told 
al)out  drawing  equipment,  how  to  sharpen 
his  pencil,  selecting  views,  and  similar  ABCs. 
Thorough  acquaintance  with  .such  subjects 
should  be  his  before  he  takes  up  a  book 
on  jig  and  fixture  design.  Sketching  is  an 
art  too  often  left  unlearned  and  therefore 
the  author's  emphasis  on  the  subject  is 
pardonable  except  that  it  takes  up  room  in 
a  small   book  trying  to  cover  a   large  field. 

As  an  introduction  to  the  subject  of  tool 
engineering,  the  book  is  not  without  value 
in  giving  a  conception  of  the  extent  of  that 
field. 

Export  Opportunities 
The  Bureau  of  Foreign  and  Domestic 

Commerce.  Department  of  Commerce, 
Washington,  D.  C.  lias  inquiries  for  the 
agencies  of  machinery  and  madiine  tools, 
An.v  information  desired  regarding  these 
opportunities  can  be  secured  from  the  ai>ove 
address  by  referring  to  the  number  follow- 

ing  each   item. 

Rotary  wheel  for  cutting  cotton,  to  be 
electrically  operated  on  alternating  current 
of  200  volts.  South  Africa.  Purchase. 
Quotations,  f.o.b.  New  York.  Reference 
No.  5155. 
Machinery  for  the  manufacturer  of 

sticky  fly  paper  to  margin  and  wax  the 
edges.  Spain.  Purchase.  Reference  No. 
5162. 
Earth-moving  and  irrigation  machinery 

and  implements.  Poland.  Purchase  and 
agency.  Correspondence.  German,  French 
and    Polish.      Reference   No.   5167. 

Machinery  for  minor  industries,  especially 
modern  time-saving  machinery  and  office 
appliances.  Australia.  Agency.  Quota- 

tions, f.o.b.  American  ports.  Reference  No. 
5169. Electrical  machinery,  pumps,  ventilators, 
agricultural  implements  and  tractors.  Spain. 
Agency.  Quotations,  c.i.f.  Malaga  or  Se- 

ville. Terms,  cash  against  documents.  Ref- 
erence No.  5179. 

Sole  and  upper  leather  cutting  machinery, 
cyeletting  machinery  and  stitching  and 
nailing  machinery.  France.  Agency.  Quo- 

tations, c.i.f.  French  port.  Correspondence, 
French.     Reference   No.  5182. 

Auto  transmission  gears.     Norway.    Pur- 

chase. Quotations  c.i.f.  Norwegian  port. 
Terms,  cash  against  documents  in  New 
York.     Reference  No.  5187. 

Electrical  goods,  machinery,  supplies  ̂ nd 
apparatus.  Poland.  Purchase  and  agency. 
Quotations  c.i.f.  Danzig.  Correspondence, 
French,  German  or  Polish.  Reference  No. 
5190. 

Dyeing  and  bleaching  machinery,  such  as 
used  by  laundries  and  dye  houses  and  all 
kinds  of  modern  laundry  machinery.  Eng- 

land. Purchase  and  agency.  Quotations, 
f.o.b.  New  York.     Reference  No.  5191. 

Woodworking  machinery,  such  as  auto- 
matic and  manual  machinery  for  making 

wood  specialties,  bobbins,  shuttles,  clothes- 
pins, dowels  and  handles.  New  Zealand. 

Purcha.se.  Quotations,  c.i.f.  New  Zealand 
port  with  f.o.b.  prices  for  customs  purposes. 
Catalogs  are   desired.      Reference   No.  5194. 
Agricultural  implements,  locomobiles, 

steam  engines,  and  gas  engines,  to  be  used 
with  charcoal  and  anthracite  coal ;  dairy 
machinery,  packing  house  machinery,  brick- 
making  machinery,  clay  product  machinery, 
flour  mill  machinery,  steam  heating,  shafts 
and  all  necessary  material  for  shafts.  Bul- 

garia. Purchase  and  agency.  Quotations, 
c.i.f.  Bourgas.  Correspondence  German. 
Reference  No.   5196. 
Railway  and  industrial  equipment,  elec- 

tric meters  and  other  machinery  suitable 
for  South  African  market.  South  Africa. 
Agency.     Reference  No.  5209. 
Machinery  for  the  extraction  of  oil  from 

corn,  with  a  capacity  of  25  tons  of  corn 
every  24  hours.  Mexico.  Purchase.  Quo- tations f.o.b.  New  York  or  San  Francisco. 
Correspondence,  Spanish.  Reference  No. 
5237. 
Engineering  products,  appliances,  and 

materials  and  raw  materials  for  engineer- 
ing purposes.  England.  Agency.  Quota- 

tions c.i.f.  English  port.  Reference  No. 
5059. 

American  Institute  of  Electrical  Engi- 
neers, Mid-Winter  Meeting.  February  14  to 

16.  Engineering  Societies'  Bldg.,  New  York. F.  L.  Hutchinson,  Secretary. 

American  Society  for  Steel  Treating,  Win- 
ter Sectional  Meeting.  City  Club,  Chicago. 

111..  February  8  and  9,  1923.  National 
Secretary,  W.  H.  Eisenman,  4600  Prospect 
Ave..  Cleveland.  Ohio. 

Universal  Patent  Exposition,  First  An- 
nual Convention  and  exhibit  of  patents  and 

inventions.  Grand  Central  Palace,  New 
York  Citv,  February  17  to  22,  1923.  A.  B. 
Cole,  110  West  40th  St.,  New  York  City, 
is   chairman. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers.  .Annua!  Meeting.  Feb- 

ruary 19  to  21.  lOnginrering  Societies' Bldg..  New  York.   F.  S.  Shartless,  Secretary. 
Philadelphia    A.8.M.E.    and    Philadelphia 

A.I.E.E..  Joint  meeting  February  27  at  the 
Philadelphia  Engineers  Club.  Afternoon, 
dinner  and  evening  sessions.  Louis  H.  Ken- 
ney.  Meetings  committee,  U.  S.  Navy  Yard, 
Philadelphia.  Pa. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson.  Cincinnati. 
Ohio.  April  18  to  20  Secretary,  George  C. 
Dent,   327   South   La   Salle  St.,   Chicago,   III. 

.American  Gear  Manufacturers'  Associa- tion. Seventh  annual  meeting  April  19.  20 
and  21,  Hotel  Cleveland.  Cleveland,  Ohio. 

Nationai  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans.  La..  April  25  to  27.  1923.  O.  K. 
Davis,  Secretary.  1  Hanover  Square,  New York    City. 

American  Fonndrymen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall.  Cleveland.  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt.  140  South  Dearborn  St., 
Chicago,   is  secretary. 

American  Electro  Chemical  Society.  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City.  May  3  to  5.  1923.  Colin  O. 
Fink.  327  South  La  Salle  St.,  Chicago,  Ill- is  secretary. 

National  Suppl.v  and  Machinery  Dealers* 
Association;  Southern  Supply  and  Machin- 
er.v  Dealers*  Association;  and  the  American 
Supply  and  Machinery  Manufacturers*  As- sociation, triple  convention,  in  Cincinnati, 
Ohio.  May  17.  18.  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  is  secretary. 

American    Society   for   Testing   Materialn. 
Annual  meeting  at  Atlantic  Citv,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   Is  secretary. 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — All  new  business  on  steel  plates  and  structurals 
at  $2.10  per  100  lb.,  f.o.b.  niill,  or  higher.  Large  tonnage 
orders  on  books  of  leading  producers  sufficient  to  keep  mills 
busy  for  next  three  or  four  months.  Semi-finished  steel 
also  tending  higher.  Steel  structurals  advanced  2Jc.  per  lb. 
in  Chicago  warehouses  during  week. 

Electrolytic  copper  advanced  |c.  per  lb.  since  last  week; 
present  level  highest  reached  since  latter  part  of  1920.  Tin 
up  Ic.  and  antimony  ic.  per  lb.  in  New  York  warehouses. 
Fabricated  brass  and  copper,  Jc.  per  lb.  higher  in  Cleveland; 
similar  advances  reported  in  New  York. 

Cotton  waste,  white  and  colored,  rose  slightly  in  New 
York  market  during  week.  Raw  linseed  oil  $1.02  as  against 
98c.  per  gal.  (5  bbl.  lots)  in  Cleveland.  Lard  cutting  oil  up 
5c.  per  gal.  in  New  York. 

Declines — Nickel,  ingots  and  shot,  29c.  as  against  36c.  and 
electrolytic,  32c.  as  compared  with  former  price  of  39c.  per 
lb.,  f.o.b.  Bayonne,  N.  J.  Cold  drawn  monel  metal  rods,  46c., 
down  from  50c.  per  lb.,  f.o.b.  Huntington,  W,  Va.  Medium 
bodied,  machine  and  engine  lubricant  quoted  at  29.7c.  as 
against  33c.  per  gal.  in  wooden  bbl.,  f.o.b.  New  York. 

IRON  AND  STEEL 

Galvanized Pittsburgh      New  York     Cleveland    Chicago 

PIG  IRON  —  Per  gTO»»   ton  —  Quotations   compiled    by   The Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern   .•    J28.5S 
Northern  Basic    29.27 
Southern  Ohio  No.  2   [,  19.11 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33 .  44 

BIRMINGHAM 

No.  2  Foundry    24  00 
PHILADELPHIA 

Eastern   Pa.,  No.  2x  (silico"  2. 2.';@2. 75)    30. 14 
1    Virginia  No.  2    33.17 
-  2**'"^ ;;   •  •  •  28.00 
-  Grey  Forge      28  SO CHICAGO 

No.  2  Foundry  local    29.00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.75)    30.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    29.77 

Basic   .'.'....'.  28.52 Bessemer    29. 27 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
1(X)  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality gray  iron,  weight  275  lb.: 
Detroit        6  0 
Cleveland     SJ@6 
Cincinnati     4j@6 
New  York         5.5 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots 

No.  10    2.50@2.7S 
No.  12    2.60@,2.8S 
No.  14    2.70@2.9S 
No.  16    2.90@3.1S 

Black 

Nos.  17  and  21.  3.20@3.35 
Nos.  22  and  24.  3 .  25@3 .  40 
No«.  2Sand26.  3.30@3,4S 
No.  28    3.3S(ff3.50 

New  York   Cleveland 
4.19 
4.24 
4.29 
4.39 

4.70 
4.75 4.80 

4.90 

3.65 
3.70 
3.75 
3.85 

4.05 4.10 

4.15 
4.25 

Chicago 

4.00 
4.05 4.10 
4.20 

4.70 

4.70 
4.75 4.85 

Nos.  10  and  11.   3.35@3.SO     4.90      4.15  4.85 
Nos.  12  and  14.   3.45@3.60     5.00      4.25  4.95 
Nos.  17  and  21.   3.75(g3.90     5.30      4. 55 
Nos.  22  and  24.   3.90@4.05     5.45      4.70  5.40 
No.  26         4.05@4.20          5.60             4. 95  5.SS 
No.  28         4.35@4..SO          5.90             5.25  5.90 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel  BUTT  WELD  Iron 
Galv.  Inches  Black 

S2J         J  to  U    34 
LAP  WELD 

45J        2    29 
49|         2|to4    32 
45^         4^  to  6    32 
44^         7  to  12    30 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ         62  5U         JtolJ    34 
2  to  3         63  52i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

Inches 
1  to3   

2   

Black 

..       64 

57 
2|  to  6   7  to  8   

9  to  12   
..       61 

...       58 

..       57 

2    55  44J 
2Jto4    59  48^ 

4ito6    58  47J 
7  to  8    54  411 
9  to  12    48  35^ 

2    30 

2Jto4    33 
4Jto6    32 
7  to  8    25 
9  to  12    20 

GaW. 
19 

IS 
19 
19 
17 

20 

17 

21 

20 

13 

8 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   44%    55|%    43^%   62J%   48i% 
2i  to 6  in.  steel  lap  welded.  51%   41%    53i%    40i%    59J%   45J% 

Malleable  fittmgs:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.75  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

h   
i   
Atoi   

New  York  Cleveland 

Chicago 
4.50 

6.00 

4.50 

6.00 

6.00 

6.00 

6.03 8.00 6.10 4.54 4.36 
4.30 

6.75 
8.25 

7.25 

5.50 
5.30 

5.50 4.05 

3.75 3.95 

4.55 

4.25 
4.45 

3.29 

3.16 3.05 
3.19 3.06 2.95 
3.19 3.06 2.95 

3.99 3.61 
3.70 

3.29 
3.01 

3.021 

3.04 2.91 

2. 92  J 

S5@60% 40@S5% 

so% 

8.50   12(alJ 
7.00   11@12 
6.75   10@11 

METALS 

Current  Prices  in  Cents  Per  Po 

Copper,  electrolytic  (up  to  carlots).  New  York 
Tin,  5-ton  lots.  New  York   
Lead  (up  to  carlots),   St.  Louis    8.15; 
Zinc  (up  to  carlots),  St.  Louis    7. 10; 

Aluminum,  98  to  99%  ingots,  1-15  ̂ '^  ̂°'''' ton  lots     25  .  20 
Antimony  (Chinese),  ton  spot        8.50 
Copper  sheets,  base     23 .  50 
Copper  wire  (carlots)      17. (X) 
Copper  bars  (carlots)     21.00 
Copper  tubing  (carlpts)    25.25 
Brass  sheets  (carlots)      19.00 
Brass  tubing  (carlots)      23.. ̂0 

und 

     15.75      41.12J 
New  York.  8  62  J 
New  York.  7.45 

Cleveland  Chicago 

25.00 S.50 

22.25 
19.00 
24.00 26.00 

22.00 
25.00 

26  00 8.25 

23.00 16.25 

19.50 

23.00 

18. 7S 
20.50 
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M  ETALS — Continued 

Brass  rods  (carlots)    17.25 
Brass  wire  (carlots)    19.50 
Zinc  sheets  (casks)    10.25 
Solder  (J  and  I),  (caselots)    29.00 
Babbitt  metal    (83%  tin)    42.00 
Babbitt  metal  (35%  tin)    25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  32.00 

New  York  Cleveland  Chicago 
20.25 15.75 
22.00 
10.25 
26.25 20.00 
49.00 36.00 
17.50 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)        55 

Hot  rolled  rods.  Grade  "A"  (base)        50 
Cold  drawn  rods,  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  \V.  Va.: 

Shot      32.00     Hot  rolled  machined  rods  (base).  .  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)        40.00 
Ingots      38.00     Cold  drawn  rods  (base)        46.00 
Hot  rolled  sheets  fbase)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         12.75  12.75 
Copper,  heavy,  and  wire      '?  •  ̂̂  
Copper,  1  ight,  and  bottoms      10.  50 
Lead,  heavy        5  .  75 
Lead,  tea       5.25 
Brass,  heavy,  yellow        7.00 
Brass,  heavy,  red       9.50 
Brass,  light       6.00 
No.  1  yellow  brass  turnings        7.00 
Zinc       4.50 

12.25 12.25 
10.75 

11.50 
6.00 6.75 

4.75 5.75 
. 7.75 

10.25 10.00 6.00 6  75 
7.50 

7.75 

4.50 4.25 

land      Chicago 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- York 
"AAA"   Grade: 
IC.  20x28,    112  sheets       20.00 
IX.  20x28,    112sheets       23.00 

-A"  Gride: 

IC,'  20x28,    112  sheets        17.00 IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 

Priipe,iK)x28  in.: 
lOp-lbi.,        112  sheets       12.00 

ICj':,  112  sheets       12.30 
?'■  Terne   Plate 

Shall  Iq^s,  8-lb.  Coating: 
10O»l6.,    14x20   
ICj        14x20   
\r     I   

7.00 7.25 

18.25 
21.00 

16.00 

18.75 

11.50 
11.90 

6.00 

6.25 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 =r 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb..    30.10@0.13 
Cotton  waste,  colored,  per  lb.         .07@.12 
Wiping  cloths,  13ixl3i,perlb.  .16 
Wiping  cloths, 13  Jx20hper  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  sulphur,  per  1001b    3.40 
Linseed  oil,  per   gal.,  5  bbl.  lots.  .93 
White  lead,  dry  or  in  oil     1001b.  kegs. 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fire  clay,  per  100  lb.  bag   
(^ke,  prompt  furnace,  Connellsville...  .per  net  ton 
Coke,  prompt  foundry,  Connellsville. .  .per  net  ton 

Cleve- 
land      Chicago 

$0.13      SO.  Hi 
.10  .08 

32. 00 per  M       .10 
48.00  per  M        .13 

2.40  2.65 
3.25  3.50 
1.01  1.02 

New  York,  14.25 
New  York,  14. 25 
New  York,  15.75 
.65  .60 
?7.50@8.00 

9.00 

$3.50  net 

3.50  net  $4.00  off 

3.90  net          

     65-5% 

60-5% 
70-10% 

45% 

70% 

40-10% 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

New       Oeve- York         land    Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in   .,       40%  50-10-5%  50% 
liandl}x3in.  uptol2in       20%       50%  50% 

With  cold  punched  sq.  nuts        25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex  nuts        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .    .     40% 
Square  and  hex.  head  cap  screws        70% 
Carriage  bolts,  up  to  1  in.  X  30  in. .  30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 
Semi-finished  nuts  f  and  larger       60% 
Case-hardened  nuts         50% 

Washers,  cast  iron, 'iti.,  per  100  lb.  (net)$6.00 
Washers,  cast  iron,  f  in., per  100  lb.  (net)      4.50 

Washers,  round  plate,  per  100  lb.  Off  list 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 

Nuts,  cold,'punched,  sq.,  per  100  Ib.Offlist 
Nuts,cold punched,hex.,per  lOOlb.Offlist 
Rivets: 

Rivets,  iVin.  dia.  and  smaller   
Rivets,  tinned          ; . 

Button  heads  j-in.,  J-in-i  1*2  in.  to  5 
in.,  per  1001b   (net) 

Cone  heads,  ditto   (net) 

1|    to    12-in.    long,    all    diameters, 
EXTRA  per  1001b         0.25 

I  in.  diameter   EXTRA        0.15 
I  in.  diameter   EXTRA       0. 50 

1  in.  long,  and  shorter    EXTRA       0.50 
Longer  than  5  in     EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs        

3.00 
1.00 
1. 00 

1.00 
1.00 

45% 
50% 

70% 

$3.50 

4.00 5.00 

3.00 

3.00 
3.00 
3.00 

60% 

60% 

$5.00  $3.90 S.IO     4.00 

0  25 

0.50 

80% 

$3.50 3.50 3.50  net 
4.00 4.00 

4.00 

4.00 

60% 

4}c.  net 

$3.75 

3.85 
0.15 

.      0.15 

.0.50 0.50 

.  0.25 0.50 

0.35       $3.70  base 
55-5%        50%  50% 
35%  50%  20% 

$0.55 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal. 

Machine    lubricant,    medium-bodied 
(50  gal.  bbl.),  per  gal   

Belting — Present  discounts  from  list  in 
fair  quantities  (|  doz.  rolls). 
Leather — List  price,  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  $2.88: 
Medium  grade   30-10% 

Heavy  grade   20-5-2J% 
Rubber  and  duck: 

First  grade   
Second  grade   

Abrasive  materials — In  sheets  9x11  in., 
No.  1  grade,  per  ream  of  480  sheets 
Flint  paper   
Emery  paper   
Emery  cloth   _.         27.84 
Flint  cloth,  regular  weight,  width  3  J 

in.,  No.  1  grade,  per  50  yd.  roll.         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper           1-32 
Cloth           3.02 

$0.50      $0,671 

0.297      0.3S        0.40 

60% 65% 

$5.84 

8.80 

40J%      50% 
30-5%  40-5% 

50-10%  40-10% 
60-5%  60-5% 

$5.84 

11.00 

31.12 

4.28 

1.24 2.67 

$6.48 
8.80 

29.48 

4.95 

1.40 
3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

111.,  Chicago — Atchison,  Topeka  &  Santa 
Fe  Ry.,  80  East  Jaclcson  Blvd.,  M.  J.  Col- lins, Purch.  Agt. — one  5  ft  radial  drill,  one 
24  in.  heavy  duty  lathe,  one  14  in.  slotter 
and  one  16  in.  x  6  ft.  lathe. 

III.,  Chicago — Atwood,  Stewart  Vacuum 
Machine  Co.,  4527  Ravenswood  Ave. — one 
24  in.  lathe,  suitable  tor  single  purpose  ma- 

chine ;  one  Gould  &  Eberhardt  gear  hobber. 

Is.,  Waterloo  —  Schoetz  Tool,  Gear  & 
Machine  Wks.,  227  West  6th  St.— lathe 
and   equipment   for   new    machine   shop. 

Kan.,  Angusta — Augu.sta  Auto  Equipment 
Co..  (garage),  F.  Albert.  Purch.  Agt. — lathe  and  drill  press  with  power  equipment 
(used). 

Kan.,  AuKuxta — Augusta  Daily  Journal, 
W.  H.  Cady,  Purch.  Agt. — power  metal  cut- 

ter (used). 

Kan.,  Augusta — Crawford  Garage.  J.  D. 
Crawford,  Purch.  Agt. — power  lathe  (used). 

Kan.,  Ottawa — Warner  Mfg.  Co. — alli- 
gator shear  to  shear  3   in.  square; 

Ky.,  Ashland  —  Norton  Iron  Wks.,  T. 
Adams,  Genl.  Mgr. — iron  working,  foundry 
and   machine    shop   equipment. 

Md.,  Baltimore — Li.  E.  Jones  Wire  &  Iron 
Wks.,  321  North  Calvert  St. — wire  goods 
machinery  for  jjroposed  addition  to  factory. I; 

Mass.,  Boston — M.  Eisenberg,  27  Endi- 
cott  St. — additional  garage  machinery  and 
equipment,   including  small   tools,   etc. 

Mass.,  Brockton — D.  W.  Packard  Garage, 
276  Prospect  St.^equipment,  for  new  gar- 

age and  service  station  on  North  Warren Ave. 

Mass.,  East  Boston  (Boston  P.  O.) — Bos- 
ton Sand  &  Gravel  Co.,  300  Condor  St., 

address  Machine  Shop  Mgr. — planer  for 
machine  shop  (used);  shaper ;  tin.smiths 
snears  for  cutting  12  gauge  sheet  iron  ;  2 
ton  spur  geared  chain  fall. 

Mass.,  Taunton — Taunton-New  Bedford 
Copper  Co. — alligator  shear  for  cutting  li 
X    16   in.    copper    plates. 

Mich.,  Detroit — Detroit  Machine  Tool  & 
Gear  Co..  foot  of  Hillger  Ave. — miscellane- 

ous machine  shop  equipment. 

Mich..  Detroit — Detroit  Tube  Products 
Co.,  304  South  Junction  Ave..  A.  Bellaimy. 
Purch.  Agt. — IJ   in.  upsetting  machine. 

Minn..  MInneapolia — Bd.  Educ,  G.  F. 
Womrath.  Business  Supt.  305  City  Hall — 
machine  equipment  for  shops  of  proposed 
$550,000  Junior  High  School  on  26th  St. 
and    Emerson    Ave. 

Minn..  St.  Paul — Dept.  Educ.  L.  R.  S. 
Ferguson.  Comr..  City  Hall — machine 
equipment  for  chemical  laboratories  and 
shops,  in  two  senior  high  schools  and  four 
junior    high    schools. 

Minn..  St.  Paul — McCarthy  &  Dowdle 
Auto  Express  Co..  Smith  \\e.  near  West 
7th  St.,  D.  McCarthy.  Purch.  Agt. — 
general  automobile  repair   shop   equipment. 

Mo.,  .Toplin  —  Lewis  Machine  Co..  2nd 
and  Joplin  Sts.  (machinery  repairs) — die 
casting  machine;  16  in.  x  8  ft.  IjOdgedon- 
Shipley   lathe ;    Universal    milling   machine. 

Mo.,  Kansas  City — Manning  &  Turner, 
413  East  17th  St.  (machine  shop) — screw 
machine. 

Mo.,  Kansas  City — Newton  Mfg.  Co..  518 
Spruce  St. — power  punch  press,  bench  vise. 
1x1  angles.  T-irons  and  20-22  gauge  in 
quantities  for  the  manufacture  of  stamp 
metal  and  sheet  iron,  cold  drawing  work. 

Mo..  St.  I.ouis  —  Eagle  Mfg.  Co.,  2622 
South  2nd  St,,  (piping  and  .supplies) — power 
pipe  threading  machine,  from  i  to  2  in. 
pipe. 

Mo.,  St.  Louis — Niedringhaus  Metalware 
Corp..  Goodfellow  and  Natural  Bridge  Sts., 
T.  Connor,  Secy. — double  crank,  straight 
side  press  of  4  or  5  in.  stroke.  30  in.  front 
to  back  and  65  to  72  in.  right  to  left  be- 

tween housings,  weight  about  4  0,000  lb. 

N.  H.,  Keen* — C.  C.  Baldwin — small  gar- 
age and  automobile   repair  equipment. 

>'.  J.,  Morrlstown — Electrical  Alloy  Co., 
Ridgedale  Ave.,  (manufacturer  of  high  re- sistance metals  and  wire).  F.  V.  Lindsey, 
Purch.  Agt. — one  billet  shears  to  cut  4  In. 
square  or  up,  cold  steel. 

N.  4..  Newark — G.  W.  Heath  &  Co.,  208 
1st  St.  (manufacturer  of  fountain  pens) — four  lathes. 

N.  J..  Vnlon  Hill — E.  A.  Phelan,  524  4th 
St. — jewelers  lathe   for  power  equipment. 

N.  Y.,  Brooklyn — G.  Balsam.  1427  35th 
St. — one   Universal    milling  machine. 

N.  Y.,  Buffalo — G.  F.  Calmbach.  1812- 
1816  Niagara  St. — equipment  for  proposed 
addition   to   service  station. 

N.  Y.,  Buffalo — Curtis  Aeroplane  &  Motor 
Corp.,  74  Kail  St. — service  station  equip- 

ment, including  1,000  gal.  gasoline  tank and  pump. 

N.  Y..  Buffalo — R.  Farber,  1787  Genesee 
St. — additional  machinery,  tools  and  equip- 

ment for  garage  and  service  station. 

Pa.,  Beaver  Falls — Traver  Eng.  Co. — one 
sensitive  drill,  gang  type  ;  one  20  in.  power 
drill,   gear  feed. 

Pa.,  Phlla.. — A;ner.  Steel  Co.,  York  and 
American  Sts..  (steel  fabrication) — drilling 
machines,  punches,  air  compressors,  ham- mers, etc.,  for  new  shop. 

Pa.,  Phlla.  —  Foley  Steel  Co.,  Harrison 
Bldg. — rotary  shear  with  3  in.  plate 
capacity.  •  •  ■ 

Pa..  Pittsburgh — Amer.  Metallic  Pack- 
ing Co..  3621  Mexico  St..  J.  Walker,  Pres. 

— lathes,    drill   presses  and   shaper. 

Pa.,  Pittsburgh — McClintic-Marshall  Co., 
Oliver  Bldg.  (.structural  steel) — radial 
drill,  lathe,  shaper  and  upright  drill. 

Pa.,  Scranton— G.  M.  Jones.  916  North 
Washington  Ave.,  (electrical  plant) — repair 
plant  equipment,  including  welders,  milling 
machine,   etc. 

Tex.t  Port  Worth — Texas  Pacific  Coal  & 
Oil  Co..  Farmers  &  Mechanics  Bank  Bldg. 
— machine  shop  equipment  for  new  refinery 
at    Wynne    Wood.    Okla. 

Va..  KIchmond — Clement  &  Weisiger.  6 
East  Main  St..  (automobile  repairs) — lathe, 
drill  press  and  bench  tools. 

Va.,  Richmond — Pemberton  &  Bros..  21 
East  Main  St..  (electrical  contractors) — 
lathe  and  milling  machine. 

Va.,  Richmond  —  T.  Tinsley,  c/o  J.  R. 
Branch.  1  West  Franklin  St.,  (automobile 
repairs) — lathe,   drill  and   bench  tools. 

W.  Va..  Wheeling — Shall  Mfg.  &  Machine 
Co.,  69  20th  St..  (machine  shop) — drill 
press,  speed  drill,  lathe,  stamper,  shafting, 
belting,  planer  and  pulleys. 

Wis.,  Rlanchardvlllr — Phillipson  &  Mar- 
tin, (garage  and  automobile  repairs) — re- 

pair machinery,  including  drill  press, 
grinder  and  air  compressor. 

Wis..  Fond  du  Lac— W.  E.  Pierce,  179 
North  Park  St. — power  and  repair  machin- 

ery for  proposed  $50,000  garage. 

Wis..  La  Crosse — Bd.  Industrial  Educ, 
J.  B.  Funke.  Pres. — manual  training  equip- 

ment, power  machinery  and  shop  equipment 
for  proposed  grade  and  vocational  schools. 

Wis.,  Milwaukee — P.  O.  Kopplin.  1145 
12th  St.,  manufacturer  of  automobile  springs 
— miscellaneous   tools. 

Wis.,  Miiwankre — G.  J.  Reid,  428  Grand 
Ave. — automobile  repair  machinery,  includ- 

ing drill  press,   lathe  and   air  compressoi*. 

Wis..  Milwaukee — E.  A.  Swendson.  714 
National  -\ve. — repair  shop  machinery  for 
proposed   $80,000  garage. 

Ont.,  Norwich — C.  G.  Orth — complete 
equipment  for  propo.sed  $40,000  garage  and 
automobile  repair  shop. 

Que.,  Montreal  —  A.  F.  Graham  Estate, 
572  St.  Catherine  St.,  W. — lathe  and  other 
repair  equipment  for  garage. 

Machinery  Wanted 

Ala.,  Andalusia — O.  L.  Benson — brick 
manufacturing  machinery  for  plant  at 
River   Falls. 

Calif.,  1.0S  Angeles — C.  C.  Howard,  Genl. 
Delivery — complete  newspaper  equipment, 
including  press  and  linotype   (used). 

Conn.,  Ansonia — Farrell  Fdry.  &  Machine 
Co. — one   lot  of   gear   wheels. 

Conn.,  Hartford — Standard  Mattress  Co.. 
71  North  St. — machinery  and  conveying 
system  for  proposed  factory. 

D.  C,  Wash. — J.  A.  Wetmore,  Acting  Su- 
pervising Archt..  Treasury  Dept. — receiv- 

ing bids  until  Feb.  15  for  laundry  machin- 
ery for  the  United  States  Veterans'  Hos- pital, Chelsea,  N.  Y. 

Fla.,  Dade  City — Dade  City  Brick  Wks. — 
machinery  and  equipment  for  the  manufac- ture of  brick, 

III..  Aurora— Walker  Laundry.  10  Walnut 
St. — one  48  in.  overdriven  centrifugal  ex- 

tractor, Tolhurst  or  similar  make. 

III.,  Chicago — .\dvance  Wood  Tilrning 
Co..  1345  Rawson  St. — one  back  knife  lathe and  outfit  for  gold  spraying. 

Dl.,  Prkin — C.  Utter — punching  machine 
for  job  printing  work. 

III..  Thomson — C.  Schwarz,  R.  2,  (wood- 
Worker) — small   i)laner  and  matcher. 

la.,  T.uTerne  —  The  News  —  newspaper 

equipment. 
la.,  Newton — Maytag  Co.,  Purch.  Dept.. 

(agricultural  implements) — Simplex  Mon- 
arch oil  furnace  with  capacity  of  2.000  lb. 

aluminum  at  one  charge. 

Kan..  .Vngnsta — .\ugusta  Dally  Gazette — No.  8  linotype. 

Kan.,  .Angnsta — F.  G.  Spencer  Trailer  Co. 
(manufacturer  of  automobile  trailers) — • 
Universal  combination  power  saw,   etc. 

Kan..  Wichita — B.  F.  Dombroskt.  1435 
North  Market  St. — power  woodworking machinery. 

Kan..  Wichita — E.  G.  Gilmore,  135  South 
Minneapolis  St. — woodworking  machinery, 
including  saw,  sander,  cutting  off  ma- chine,   belting,    etc. 

Kan.,  Wichita — The  Railway  Magazine. 
105  West  Williams  St..  A.  L.  McKenney. 
Purch.  .\gt. — magazine  power  press,  lino- 

type, hangers,  belting,  pulleys,  motor, -paper cutter   and    wire   stitcher.  j. 

Kan.,  Wichita — Wichita  Brief  Publishing 
Co..  107  W'est  Williams  St..  A.  Slimmer, 
Purch.   Agt. — linotype   machine. 

Kan.,  Wichita — Wichita  T.vpe  Shop.  107 
West  Williams  St..  (typesetting  .service). 
L.  Day.  Purch.  Agt. — t>T)e  setting  machine, 
linotj-pe  or  intertype. 

Kan..  Winfleld — L.  W.  Hoover  and  J.  L. 
Morton — flour  mill  equipment,  including 
hangers,  pulleys,  belting,  shafting  and bearings. 

Ky.,  Greenville — Bd.  Educ — vocational 
equipment    for    $80,000    school. 

Ky.,  Lonisvine — Continental  Car  Co.  of 
.\merica,  472  Park  Blvd. — late  model 
moulder. 

K.V.,   Plneville — Smothers-Gooch   Coal   Co. 
— complete    machinery    and    equipment    for 
the   development   of  coal   properties,    includ 
ing  mining  and  conveying  machinery. 
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Md  Baltimore — Amer.  Alloys  Co..  South 
and  Baltimore  Sts.— iron  foundry  cupola, 

sufficient  tor  1,000  to  2,000  lb.  per  iieac. 

Md  HagerBtown  —  Hagerstown  Lime  & 

Chemical  Co.,  (manutacturei*  of  agricul- 
tural    lime,     marl,     etc.),     W.     R.     Molemi 

Secy.   36  x  6  in.  or  40  x  8  m.  rotary  direct 
dryer. 

Mass.,  SpringBeld— D.  T.  McCarthy.  21 

Clinton  St.,  (textiles) — Tolhursl  centrifugal 
extractors,    40x48. 

Mass..  West  Dennis — O.  E.  Hallett  (con- 
crete products) — cement  block  machine, 

also  other  miscellaneous  machinery  and 
supplies   for  plant. 

Mass.,  West  Newton  (Boston  P.  O.)— J. 
B  Holbrook,  Elm  and  Border  Sts.  (wood- 

working)—straight  inside  moulder  10  or 
12   in.,  S.   A.  Woods  preferred   (used). 

Mich.  Detroit — A.  Diamond.  3176  Can- 
ton Ave.,  (interior  finish) — swing  cutoff 

saw,    planer   and    sander. 

Mich.,  Detroit — Flytight  Screen  Mfg.  Co., 

1793  Hancock  Ave. — equipment  for  the 
manufacture  of  fly  screens. 

Mich..  Detroit  —  C.  A.  Hanson,  1272 
Penobscot  Bldg.— complete  equipment  for 
small  printing  shop. 

Mich  Detroit — H.  Silverman,  1030  Penob- 
scot Bldg. — refrigerating  plant  for  proposed 

apartment  on  Cass  Ave. 

Mich.,  Jackson — B.  J.  Kingston — com- 
plete newspaper  equipment  (used). 

Miss..  Derma — W.  M.  Shelton — job  press, 

linotype,  newspaper  press  and  paper  cutter 

to  publish  newspaper,  4  page,  6  column, 15  X  22  in. 

Mo..  Kansas  City — Acme  Cleaning  Co., 

27th  and  Main  Sts. — equipment  for  pro- 
posed dry  cleaning  plant  on  Linwood  Ave. and    McGee   St. 

Mo.,  Kansas  City — Kansas  City  Club.  A. 
Dunn,  Secy. — 16  in.  power  paper  cutter. 

Neb..  Columbus  —  Swift  &  Co.,  W.  W. 
Whitter,  Mgr. — equipment  for  proposed 
creamery. 

N.  S..  South  Orange  —  D.  G.  Morse,  57 
Hixon  PI. — rotary  tempering  furnace,  Amer. 
Gas  Co.   make,    preferred. 

N.  Y.,  Buffalo — J.  W.  Clement  Co..  8  Lord 

St. — presses  and  equipment  for  printing 
plant. 

N  Y.  Buffalo— E.  E.  Harris  &  Co..  22 

Maurice'  St..  (petroleum  products) — equip- 
ment, including  two  1,000  gal.  tanks  and 

pumps  for  service  station  at   1609   Main  St. 

N  Y.  Buffalo — A.  G.  Maddigan.  36  North 
Park  Ave. — four  15,000  gal.  oil  and  gasoline 
tanks  and  pumps  for  service,  station  on 
Hamburg  Turnpike. 

N  Y.,  Buffalo — Peerless  Husker  Co..  523 

Cornwall  Ave.,  W.  H.  Sells,  Purch.  Agt. — 

machinery  and  equipment  for  the  manufac- ture of  canning  machinery. 

N.  Y.,  Buffalo — T.  Sullivan  Lumber  Co.. 
2    Arthur    St. — equipment    for    lumber    mill. 

N  Y..  Cohoes — Cohoes  Filire  Reclaiming 

Co..  117  Ontario  St. — machinery  and  equip- 
ment for  fibre  plant,  to  replace  that  which 

was  destroyed  by  fire. 

N.  Y..  Ithaca — Empire  State  School  of 

Printing.  311  East  Seneca  St.,  R.  W.  Kel- 
logg. Dir. — printing  machinery  and  com- 
plete equipment  for  addition  to  school. 

N.  Y..  l,ockport — Bd.  Educ. — vocational 
equipment  for   $175,000   .school. 

N.  Y..  New  York — M.  M.  Newman,  1006 
Tinton  Ave. — Brinton  or  Wildman  knitting 
machinery  for  the  manufacture  of  neckties. 

N.  Y..  New  York — J.  Stolz  &  Son,  Inc., 
Commerce  Ave.  and  170th  St. — circular 
power  saw  for  cutting  iron  and  steel. 

N.  Y..  Ponghkeepsle — A.  V.  Haight  & 
Co.,  20  Liberty  St. — printing  machinery  and 
equipment,  to  replace  that  which  was 
destroyed  by  fire. 

N.  T.,  Rochester  —  Sohuiz  Dairy  Co.,  33 
Maria  St. — complete  dairy  plant  equipment, 
including  milking  machines,  conveying  and 
liottling   equipment,    etc. 

N.  C,  Greensboro — Carolina  Iron  &  Steel 
Co. — 70  ft.  traveling  crane. 

N.  C,  Iiumberton — H.  P.  Jennings — ad- 
ditional cotton  mill  machinery. 

O.,  Byron  (Yellow  Springs  P.  O.) — Byron 
Screw  Machine  Products  Co. — machinery 
and  equipment  for  addition  to  plant. 

O.,  Cincinnati — Proctor  &  Gamble  Co., 
Gwynne  Bldg.  (manufacturer  of  soap) — 
one  single  .stage  compressor,  capacity  75 
cu.ft.   of  hydrogen  per  minute. 

O.,  Middletown — Amer.  Rolling  Mill  Co.. 
Curtis    Ave. — blooming    mill    machinery. 

O.,  New  Philadelphia — H.  E.  Moehl, 
(building  contractor  and  lumber  dealer) — 
machinery  for  planing  mill,  including  one 
planer,  two  saws,  etc. 

O.,  Newton  Falls — C.  Burton — pasteur- 
ization equipment,  also  bottling  and  con- 
veying machinery  for  new  milk  plant  on 

Center  and   Church   Sts. 

Pa.,  Allentown — Royal  Paper  Bag  Co., 
M.  Rosenberg,  owner — machinery  and  equip- 

ment for  proposed  paper  bag  factory  on 
South  7th   St. 

Pa.,  Avondale — G.  F.  Lee  Coal  Co. — ma- 
chinery and  equipment  for  proposed  coal 

breaker,  capacity  1,200  ton  per  day,  to  re- 
place that  which  was  destroyed  by  fire. 

Pa.,  Brackenrldge — Atlantic  Bottle  Co. 
(glass)  — ■  blow  furnace  and  leers  for factory. 

kenrld) 
Pa.,  BrarkenrTdge — Bd.  Educ.  T.  M. 

Hathaway,  Secy. — vocational  equipment  for 
proposed  $245,000  high  school  on  Freeport Rd. 

Pa.,  Carlisle — HoUinger  Mills  Co.,  (tex- 
tiles)— cop  winding  machine  for  making 

cops  from  rags,  8  to  10  spindles. 

Pa.,  Colllngdale  (Darby  P.  O.) — Bd.  Educ. 
— vocational  equipment  for  $100,000  school. 

Pa..  Demniler  (McKeesport  P,  O.) — Firth 
Sterling    Steel    Co.- — crane^. 

Pa.,  Erie — Odin  Stove  Mfg.  Co. — machin- 
ery and  equipment  for  2  story  addition  to 

stove   factory. 

Pa.,  Latrobe — E.  H.  Williams — machin- 
ery and  equipment  for  the  manufacture  of 

ingot    moulds. 

Pa. J  Newberry  (WUliamsport  P.  O.)  — 
West  Branch  Silk  Co. — additional  silk  mill 
machinery,  including  looms. 

Pa.,  Phlla. — Keystone  Spinning  Mills  Co., 
1631  North  2nd  St..  (textiles).  J.  P.  Truett, 
Jr.,  Purch.  Agt. — additional  mules  and  sets. 

Pa.,  Phlla. — F.  Sandler.  1209  North  Han- 
cock St.,  (meat  products) — grinders,  steam 

vats,  fillers,  etc.,  for  addition  to  plant. 

Pa.,  Ridgway — Bd.  Educ. — equipment  for 
vocational  department  of  proposed  high 
school. 

Pa.,  St.  Marys — St.  Marys  Garage  Co., 
M.  B.  and  C.  D.  Perry,  Purch.  Agts. — air 
compressor. 

Ptt..  Hcranton — S.  Otto,  c/o  Hall-Borchert 
Co.,  Cedar  and  Brook  Sts. — special  ma- 

chinery and  equipment  for  the  manufac- 
ture  of   patented    ice-less    refrigerators. 

Pa.,  Slatlngton — Foley  Steel  Co. — rotary 
shear,   i  in.  plate  and  under. 

Pa..  Warren — Conewango  Furniture  Co., 
115  South  Carver  St. — woodworking  ma- 

chinery and  equipment  for  proposed  factory. 

8.  C.  Spartansburg — Sams-Fraser  Lum- 
ber Co.,  (building  materials,  lumber,  etc., 

D.  M.  Praser,  Purch.  Agt. — arm  sander, 
sash  sticker  and  small  four-side  moulder. 

Tenn..  Martin  —  Franklin  Printing  Co. 
(job  printers) — cylinder  press.  24  x  36  in. 
with  trip  and  backup  ;  also  other  printing 
equipment   for  power    attachment. 

Tenn.,  Memphis — Memphis  Sash  &  Door 
Co.,  673  Dudley  Ave.— additional  machinery 
and  equipment  for  plant. 

Tex.,  Antonio — Lone  Star  Printing  Co. — 
newspaper  equipment,  including  press,  paper 
cutter,  etc. 

Tex..  Bogata — J.  P.  Nance — newspaper 
equipment,  including  press,  paper  cutter,  etc. 

Tex.,  Denton — L.  T.  Fox,  (woodworker) — 
power  saw  and  carriage. 

Va.,  Gore — W.  B.  Cornwell.  Mgr. — wood- 
working machinery  and  equipment. 

Va.,  Winchester — Natl.  Fruit  Products 
Co. — machinery  and  equipment  for  canning 
plant,  to  replace  that  wnlch  was  recently 
destroyed  by  Are. 

W.  Va.,  Charles  Town — C.  Walnwrlght — 
ice  making  machine  for  100  lb.  cakes  (used 
preferred). 

W.  Va^  Huntington — Kabell  Concrete 
Products  <Jo.,  E.  C.  Cook.  Pres. — machinery 
for   the   manufacture   of   concrete   products. 

W.  Va.,  Huntington  —  A.  C.  Love  Co. 
(machinery  dealers) — roller  bearing  lum- 

ber conveyor,  12  in.  outside  moulder  and 
30    to    36    In.    3    drum    sanders. 

I 

W.  Va.,  Wheeling — Dillon  Bros.,  g  South 
Huron  St. — one  10  ton  crane  for  Bridge- 

port, Conn. 
Wis.,  De  Forest — Bd.  Educ,  E.  C.  Meland. 

Pres. — manual  training  equipment  for  pro- 
posed high  school. 

Wis.,  La  Crosse  —  Nelson  Garment  Co.. 
Ill  South  2nd  St. — power  stitching  ma- 

chines for  proposed  factory. 

Wis.,  Markesan — Rewey  Creamery  Co.. 
c/o  G.  C.  Johnson — dairy  equipment.  Includ- 

ing power  churns,  separators,  scales,  test- ers, etc. 

Wis.,  Marshfleld — Ripon  Produce  Co.,  110 
South  Depot  St. — dairy  and  power  machin- 

ery for  proposed  plant  at  Stetsonville. 

WIc.,  Milwaukee — Amer.  Bearings  Co., 
c/o  C.  F.  Sultemeyer,  728  52nd  St. — special 
machinery  foi'  the  manufacture  of  ball bearings. 

Wis.,  Milwaukee — Cream  City  Granite  & 
Marble  Wks.,  796  5th  St.,  A.  Benzing, 
Purch.  Agt. — hand  crane  and  monument 
working  machinery. 

Wis.,  Milwaukee — Mullins  Body  &  Tank 
Co..  382  24th  Ave.,  (manufacturer  of  auto- 

mobile truck  bodies  and  steel  tanks),  C.  J. 
Mullins,  Purch.  Agt. — three  electric  welding machines. 

Wis.,  Milwaukee — V.  Norwicke;  1208  11th 
Ave.,  (carpenter  and  woodwork) — combina- 

tion woodworking  machine. 

Wis..  Milwaukee — Pittsburgh  Plate  Glass 
Co.,  205  Lake  St. — machinery  for  the  manu- 

facture of  glass  and  paints. 

Wis..  Milwaukee  —  P.  Spanheimer,  1116 
27th  St..  (carpenter  and  woodwork^ — floor 
surfacing  machine,  motor  driven.  M 

Wis..  MUwaakee — E.  Wiener,  301  7th  St., 
(upholsterer) — power  saws. 

Wis.,  Monroe — Triangle  Cheese  Co.,  c/o 
W.  H.  McGrath — machinery  for  the  manu- 

facture of  cheese  and  condensed  milk. 

Wis.,  Neenah — W.  Nash,  145  West  Wis- 
consin Ave.,  (paper  products) — traveling 

crane. 

Wis.,  Racine — C.  Nelsen.  1010  13th  St., 
(dairy  products) — ice  making  machinery. 

Wis.,  Wanwatosa — R.  Mueller,  57th  Ave.. 
R.  F.  D..  (carpenter  and  woodwork) — port- 

able sawing  machine,  gasoline  engine  power. 

Wis..  Wauwatosa — E.  Schorr,  202  Park 
St.,   (millwork) — 26  in.  pony  planer. 

Wis.,  West  Allls — H.  J.  Krusing.  495  68th 
Ave.,  (carpenter  and  woodwork) — 24  In. 
planer    (used  preferred). 

Wis..  Whitehall  — ■  J.  Wogstad  —  flour 
grinding  and  general  grist  mill-  machinery. 

N.  B.,  Frederlcton — -Palmer-McLellan 
Shoe  Pack  Co..  (manufacturer  of  water- 

proof footwear).  W.  McLellan.  Purch.  Agt. 
— one  rough  rounder  and  clicker. 

Ont.,  Amberstburg  —  Pettypieces,  Ltd.  — 
small  portable  sawmill  with  or  without 

power. 
Ont.,  Cornwall — Glengary  Pulp  Co.,  C.  J. 

Shepherd,  Mgr. — additional  equipment  for 
pulp  and  paper  mill. 

Ont.,  Jarris — P.  W.  Armstrong — equip- 
ment for  creamery  and  cold  storasre  i)l  'ni. 
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Out.  Thorold — Ontario  Paper  Co. — pulp 
mill  machinery  tor  new  plant  on  River 
Manicouagan,  Que. 

One  Foster  —  Milk  Producers  Associa- 

tion ■^  W.  Moore,  Secy. — pasteurization 
equipment   for   plant   at    Montreal. 

Que  Montreal — W.  Cadieux,  771  St.  Paul 

gt._  w. — additional  equipment  for  black- smith shop. 

One.  Montreal — Laurentide  Air  Service 

Co  10  St.  John  St.,  D.  C.  M.  Hume.  Purch. 

Agt. — complete  equipment  for  seaplane  fac- tory. 
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1     Metal  Working  Shops 
SlHHIIIMIIMIIIilllllillllKt   Illim   Mllllllllll   tlllllMimit   ■•IIIIIHIIIIItr 

Ala..  Tarrant  City  (Birmingham  P.  O.) — 
The  Natl.  Cast  Iron  Pipe  Co.  will  receive 

bids  until  Feb.  10  for  the  construction  ot  a 
steel  foundry,  including  cleaning  shed 

building,  annealing  oven  shed  and  cupola 
charging   platform. 

Calif.,  Sacramento — The  Reeders  Weld- 

ing Wks.,  1015  13th  St..  awarded  the  con- tract for  the  construction  of  a  1  ̂ story 
shop  on   9th  St.     Estimated  cost  $25,000. 

Calif.,  San  Jose  —  The  Axford  &  De 
Shields  Brass  Wks.,  280  Golden  Gate  Ave., 
San  Francisco,  awarded  the  contract  for 

the  construction  of  a  1  story  manufactur- 
ing and  foundry  building,  here.  Estimated 

cost   $5,000. 

Calif.,  San  Jose — The  Pacific  Gas  &  Elec- 
tric Co.,  445  Sutter  St.,  San  Francisco,  has 

purchased  site  and  plans  to  build  a  garage 
and  warehouse  on  Lenzen  and  Stockton 
Aves..  here.     Estimated  cost  $75,000. 

Calif.  Visalia — The  Studebaker  Garage, 

Center  and  Locust  Sts.,  is  having  plans  pre- 
pared for  the  construction  of  a  1  story  ma- 
chine shop,  52  ft.  long.     Private  plans. 

Conn.,  Waterbnry — The  Amer.  Brass  Co., 

Meadow  St.,  awarded  the  contract  for  the 

construction  of  a  3  story,  80  x  ,110  ft.  addi- 
tion to  its  brass  works  on  Jewelry  St.  Esti- mated cost  $75,000. 

Md.  Baltimore — The  L.  E.  Jones  Wire  & 
Iron  iVks.,  321  North  Calvert  St„  awarded 
the  contract  for  the  construction  of  a  4 

story  addition  to  its  factory.  Estimated 
cost  $40,000. 

Mass..  Holyoke — Skilling's  Garage  and 
Tire  Station,  154  Elm  St..  is  having  plans 

piepared  for  the  construction  of  a  1  .=tory. 
60  X  110  ft.  addition  to  its  garage.  Esti- 

mated cost  $50,000.  Howes  &  Howes,  199 
High  StT,  Holyoke,  Archts. 

'Ma»»..  Springfield — S.  J.  Cordner  &  Co., 
Taylor  St..  plan  to  build  a  2  story  garage. 
Cost  between  $75,000  and  $100,000. 

Mass.,  Went  Springfleld — The  Wico  Elec- 
tric Co.,  132  Liberty  St.,  Springfleld,  plans 

to  build  a  1  story  plant,  2nd  unit,  on  West 
Rd.,  here.  Estimated  cost  $75,000.  Private 
plans. 

N.  Y..  Buffalo  —  A.  Fitchor,  Connecticut 
and  Prospect  Sts.,  plans  to  build  an  80  x  160 
ft.  garage.     Architect  not  announced. 

N.  Y.  Buffalo — The  Niagara  Blower  Co., 
486  Howard  St..  plans  to  build  a  1  story,  60 
X  180  ft.  metal  works  on  Ontario  St.  Esti- 

mated cost  $30,000. 

N.  Y.  Buffalo — The  Statler  Hptels  Co., 
Inc.,  Mohawk  St.  and  Delaware  Ave.,  will 
build  a  5  story.  132  x  181  ft.  garage.  Esti- 

mated   cost    $400,000. 

V.  Y.,  Buffalo — The  Watkins  Commer- 
cial Bodv  Corp.,  666-672  Genesee  St.,  plans 

to  build  "a  2  story,  39  x  150  ft.  addition  to its  plant  for  the  manufacture  of  bodies. 
T.  W.  Dunn,  Secy.  Architect  not  an- 
nounced. 

N.  Y..  New  York — J.  T>.  Rockefeller,  c/o 
H.  C.  Pelton,  Engr.  and  Archt.,  151  West 
42nd  St..  is  having  plans  prepared  for  the 
construction  of  a  garage  at  127-129  West 
55th  St.      Estimated  cost   $100,000. 

N.  Y.,  Rochester — The  Powertown  Tire 
Sales  Corp..  253  East  Ave.,  awarded  the 
contract  for  the  construction  of  a  4  story 
sales  and  service  station.  Estimated  cost 
$58,000. 

O.,  Cleveland — The  Euclid-Prospect  Co., 
c/o  A.  G.  McKee  Co.,  Archts.,  2422  Euclid 
.\ve..    awarded    the    contract    for    the    con- 

struction of  a  2  story,  48  x  77  ft.  garage  at 
2443  Prospect  Ave.  Estimated  cost  $40,000. 
Noted  Feb.  1. 

C,  Cleveland — The  Marvel  Equipment  Co., 
8710  Harvard  Ave.,  manufacturer  of  auto- 

mobile accessories,  awarded  the  contract 
for  the  construction  ot  a  1  and  2  story.  98  x 
100  ft.  factory  and  machine  shop,  at  8702 
Harvard  Ave.     Estimated  cost  $50,000. 

C,  Cleveland  —  W.  Rosensweig,  Society 
for  Savings  Bldg.,  awarded  the  contract  for 
the  construction  of  a  1  story,  88  x  100  ft. 
garage,  at  3834  Prospect  Ave.  Estimated 
cost  $40,000.     Noted  Jan.  25. 

Pa.,  BridKeville — The  Universal  Steel  Co., 
awarded  the  contract  for  the  construction 
of  a  1  story,  50  x  152  ft.  addition  to  its 

plant. 

Pa.,  Canonsburg — The  Canonsburg  Steel 
&  Iron  Co.  awarded  the  contract  for  the 
construction  of  a  2  story,  80  x  200  ft.  manu- 

facturing plant.     Estimated  cost   $30,000. 

Pa.,  Elizabethtown  —  The  Morganthau 
Electric  Co..  204-206  Market  St.,  Harris- 
burg,  plans  to  build  a  2  story,  80  x  110  ft. 
factory  for  the  manufacture  of  electric 
fans,  barber  clippers,  motors,  electric  tooth 
brushes,  etc.,  here.  Estimated  cost  $100,- 
000.  G.  F.  Lumb,  L.  A.  Gable  and  R.  B. 
Thompson,  owners.     Architect  not  selected. 

Every  one  of  these  items  is 
reported  by  our  authorized 
correspondents  who  are  in- 

structed to  verify  every  item 
sent  in.  This  free  weekly  serv- 

ice is  published  in  the  inter- 
ests of  the  buyer  and  theseller, 

to  bring  them  together  and 
get  machinery  moving. 

Everything  possible  is  done 
to  insure  authenticity  and 
timeliness. 

Your  co-operation  is  invited  in 
helping  us  maintain  this  serv- 

ice at  the  highest  efficiency. 

BUSINESS  NEWS   DEPARTIVIKNT 
Tenth  Ave.  at  36th  St.,  New  Yoric 

Pa,,  Etna  (Pittsburgh  P.  O.) — The  Etna 
Buick  Co.,  425  Butler  St.,  is  having  plans 
prepared  for  the  construction  of  a  2  story, 
75  x  100  ft.  addition  to  its  garage  on  Maple- 
wood  and  Spring  Sts.  Estimated  cost  $40,- 
000.  C.  R.  Geisler,  Ferguson  Bldg.,  Pitts- 

burgh, Archt. 

Pa.,  Pittsburgh — B.  P.  Tracy,  901  Penn- 
sylvania Ave.,  machinist,  awarded  the  con>. 

tract  for  the  construction  of  a  1  story,  80  x 
200  ft.  factory  on  Fulton  and  Page  Sts. 
Estimated    cost    $50,000. 

R,  I.,  Providence — The  New  York.  New 
Haven  &  Hartford  R.R.  Co..  New  Haven, 
Conn.,  is  having  plans  prepared  for  the  con- 

struction of  a  1  story  locomotive  repair 
shop  on  Oregon  St.,  here.     Private  plans. 

R.  I..  Providence— J.  Bartley,  67  Wash- 
ington St..  plans  to  build  a  1  story  garage 

and  service  station,  60  car  capacity,  on 
Dean  and  Washington  Sts.  Estimated  cost 
$40,000.     Architect  not  announced. 

R.  I.,  Providence — The  Patton-MacGuyer 
Co..  31  Mathewson  .St..  awarded  the  con- 

tract for  the  construction  of  a  1  story,  50  x 
120  ft.  factory  for  the  manufacture  of  metal 
goods  and  jewelry  on  Manucentre  St.  Esti- mated cost  $40,000. 

Tex.,  Brownwood  —  The  City  Comn.  is 
having  plans  prepared  for  the  construction 
of  a  Junior  High  School,  including  wood- 

working and  light  metal  working  shop. 
Estimated  cost  $100,000.  J.  R.  Looney, 
Mayor.     M.  Ragsdale,  Brownwood,  Engr. 

Tex.,  Dallas  —  The  Dallas  Brass  Mfg. 
Co.,  4015  Main  St.,  plans  to  build  a  1  story, 
50  X  100  ft.  factory.  Estimated  cost  $35,00». 
J.  W.  Davis.  Mgr.    Architect  not  announced. 

Tex.,  Dallas — DeWitt  &  Lemmon,  Archts,, 
Southwestern  Life  Bldg.,  will  soon  receive 
bids  for  the  construction  of  a  2  story,  60  x 
100  ft.  garage  on  Pearl  and  Cora  Sts.,  for 
the  Nachtrieb  Motor  Co.,  2114  Main  St. 
Estimated  cost   $60,000. 

Tex..  Graham  —  M.  K.  Graham  awarded 
the  contract  for  the  construction  of  a  2 
.story  garage.  Estimated  cost  $45,000. 
Noted  Jan.  11. 

lltali,  Provo — The  Columbia  Steel  Corp., 
Balfour  Bldg.,  San  Francisco,  Calif.,  is 
having  plans  prepared  for  the  construction 
of  a  blast  furnace,  here.  Freyn,  Brassert 
&  Co.,  122  South  Michigan  Ave.,  Chicago, Engrs. 

W.  Va.,  Wheeling — The  Shall  Mfg.  &  Ma- 
chine Co.,  69  20th  St.,  plans  to  build  a  2 

story,  25  x  60  ft.  machine  shop.  Estimated 
cost  $15,000.     Architect  not  selected. 

Wis.,  Fond  du  lac — W,  E.  Pierce,  179 
North  Park  St.,  plans  to  build  a  2  story,  50 
X  110  ft.  garage,  service  building  and  repair 
shop.  Estimated  cost  $50,000.  Architect 
not  selected. 

Wis.,  Milwankee — P.  O.  Kopplin,  1145 
12th  St.,  awarded  the  contract  for  the  con- 

struction of  a  2  story,  40  x  120  ft.  factory 
for  the  manufacture  of  automobile  springs, 
on  Cherry  St.     Estimated  cost  $40,000. 

Wis.,  Milwankee — E.  A.  Swendson,  714 
National  Ave.,  is  having  plans  prepared  for 
the  construction  of  a  1  story.  160  x  220  ft. 
garage.  Estimated  cost  $80,000.  W.  J. 
Kozick,   664   26th  St.,  Archt. 

Wis.,      Milwaukee  —   C.      H.     Tharlnger. 
Archt..  3328  State  St.,  is  receiving  bids  for 
the  construction  ot  a  2  story,  110  x  142  ft. 
garage  on  20th  St.  for  R.  L.  Clark,  2218 
Meinecke  Ave.  Estimated  cost  $65,000. 
Noted  Dec.  28. 

Wis.,  Milwankee— C.  W.  Valencourt,  172 
12th  St.,  awarded  the  contract  for  the  con- 

struction of  a  1  story,  60  x  100  ft.  garage 
on  16th  St.  Estimated  cost  $40,000.  Noted 
Jan.   18. 

Wis.,  Portage — The  Nehl  Boat  &  Furnace 
Co.  is  having  plans  prepared  for  the  con- 
.struction  ot  a  2  story.  40  x  110  ft.  factory 
for  the  manufacture  of  furnaces,  row  boats 
and  canoes,  including  machine  shop.  Esti- 

mated cost  $50,000.  W.  Nehl,  Mgr.  Pri- 
vate plans. 

Wis.,  Racine — The  Horlick  Malted  Milk 
Co.,  Horlicksvllle,  awarded  the  contract  for 
the  construction  of  a  1  story,  70  x  120  ft. 
garage  on  Northwestern  Ave.  Estimated 
cost  $40,000.     Noted  Jan.  11. 

Wis.,  Wausan — The  Hall  Garage  Co.,  107 
Scott  St.,  awarded  the  contract  tor  the  con- 

struction of  a  3  story.  50  x  60  ft.  addition 
to  its  garage  and  repair  shop.  Estimated 
cost  $40,000. 

Ont.,  Brantford — Glen  Motors.  Ltd.,  Bank 
of  Toronto  Bldg.,  Toronto,  plans  to  build 
a  1  story,  500  x  1,000  ft.  automobile  fac- 

tory, here.  Estimated  cost  $750,000.  Archi- tect not  selected. 

Ont.,  Norwich — C.  G.  Orth  plans  to  build 
a  garage  and  automobile  repair  shop.  Esti- mated cost  $40,000. 

Ont..  Toronto^The  Toronto  Transporta- 
tion Comn.,  35  Yonge  St..  awarded  the  con- 

tract tor  the  construction  of  a  1  story.  4.t2 
X  467  ft.  electrical  car  repair  shop  and  a  4 
story  (ultimately  8  story),  117  x  336  ft. 
storehouse,  on  Bathurst  St.  Estimated  cost 
$1,335,000.  H.  Couzens,  Mgr.  Noted Jan.  18. 

Mich..  Grand  Rapids — The  C.  .T.  Lit.?cher 
Electric  Co..  41  Market  Ave.,  .i warded  the contract  for  the  construction  cf  a  3  story, 
4s  X  164  ft  factory,  to  replace  the  one 
which  was  destroyed  by  fire.  Estimated  cost 
$150,000.     Noted  Dec.  28. 

Minn.,  St.  Paul  —  The  Twin  City  Motor 
Car  Co..  1428  Harmon  PI.,  is  receiving  bids 
and  will  open  same  about  Feb.  10  tor  the 
construction  of  a  2  story,  60  x  138  ft.  gar.ige 
and  salesroom  on  5th  and  Exchange  Sts. 
Estimated  cost  $50,000.  Toltz,  King  &  Day, 
1410  Pioneer  Bldg.,  St.  Paul,  Archts.  Noted Jan.    25. 

Mo..  St  Louis — The  United  States  Motor 
Bus  Transit  Co..  911  Title  Guaranty  Bldg.. 
awarded  the  contract  tor  the  construction 
of  a  2  story,  200  x  200  ft.  garage,  factory 
and  assembly  plant  on  Grand  Blvd.  along 
tracks  of  Oak  Hill  branch  ot  the  Missouri 
Pacific  R.R,.  also  a  2  story,  150  x  200  ft. 
administration  building  and  garage  on  Del- 
mar  Blvd.  near  Rosedale  Ave.  Estimated 
cost  $200,000.     Noted  Jan.  IS. 
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FIG-   1— WET   MECHANICAL   AND  ELECTROMAGNETIC  CON  CENTKATION  PLANT    (HUMBOLDT)    AT  ROSENBERG  MINK 
NEAR  COBLENZ  for  lead  SULPHIDE  ZINC  AND  CARBONATE  OP  IRON.     CAPACITY  165  TONS  IN   10  HOURS 

German  Competition — The  World's 

"Bogey  Man" By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

Germany's  threat  of  renewed  industrial  supremacy — The  actual 
conditions — Ever  increasing  pay  for  machinists — One  factory 

issuing  own  currency — Russia,  Germany's  logical  field  of  export 

GERMAN  Competition— that,  in  a  phrase,  is  the 
name  of  the  international  "bogey  man"  who  is 
frightening  the  machine  manufacturers  of  the 

supposedly  victorious  countries  of  the  world  today. 
Whether  he  has  a  real  existence  or  whether  he  is  merely 
a  figment  of  a  disordered  imagination  conjured  up  out 
of  an  ever  mysterious  Germany  is  a  question  that  most 
manufacturers  of  machines  in  the  Allied  countries  and 
in  America  are  trying  to  answer  for  themselves. 

The  writers  have  spoken  with  managers  and  directors 
of  some  of  the  largest  machine  factories  in  England, 
France,  Belgium  and  Holland,  and,  almost  without  ex- 

ception, have  listened  to  expressions  ranging  from  doubt 

to  actual  fear  of  Germany's  potential  power.  This  article 
is,  in  part,  an  attempt  to  describe  and  analyze  the  foun- 

dations of  this  fear  from  the  viewpoint  of  the  German 
manufacturer  himself. 

Is  Germany  an  Industrial  Factor? 

Because  of  it  the  industrial  world  has  been  in  a  small 
panic  for  the  last  three  years  and  a  half,  believing  that 
the  Germany  which  had  lost  the  war  was  preparing  to 
win  the  peace,  and  apparently  succeeding.  As  a  result 
we  see  everywhere  hastily  erected  tariff  barriers  in  the 

form  of  a  half  effective  embargo  against  German  goods. 
Have  these  drastic  measures  any  real  justification  in 
facts?  Has  the  mythical  Nietszian  superman  again 
brought  the  world  to  credulity?  Let  Germany  answer 
for  herself. 

The  machine  manufacturing  center  of  Germany  lies 
in  the  region  between  Essen  and  Cologne,  this  industry 
alone  employing,  according  to  recent  figures,  approxi- 

mately 1,500,000  men.  Here,  with  the  exception  of  the 
electric  motor  industry,  are  the  principal  factories  of 

most  of  Germany's  big  makers  of  machines.  It  was  here 
that  the  writers  went  for  information,  interviewing  the 
directors  of  these  companies  so  far  as  possible,  and 
getting  the  views  of  bankers,  business  men  and  others 
in  close  touch  with  the  situation.  Especially  helpful 
was  a  director  of  one  of  the  largest  machine  factories 
in  the  district,  who  spoke  with  disarming  frankness  of 
the  situation,  but  at  the  price  of  remaining  unquoted 
and  incognito. 

The  final  result  divides  into  two  phases:  first,  that 
Germany,  temporarily  at  least,  is  a  broken,  sawdust 
figure  at  the  end  of  her  resources ;  secondly,  that  she  is, 
at  the  same  time,  working  day  and  night  to  make  her 
threat  of  renewed  industrial  supremacy  a  reality.  What 
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we  have  to  deal  with  here  are  the  unprecedented,  almost 
unsolvable  problems  with  which  the  German  machine 
manufacturer  is  trying  to  grapple  on  the  one  hand,  and 
the  possible,  eventual  triumph  of  traditional  German 
efficiency  on  the  other. 

The  Important  Humboldt  Factories 

One  of  the  most  interesting  and  one  of  the  largest 
of  the  German  machine  factories  in  the  Cologne  dis- 

trict is  the  Maschinenbau-Anstalt  "Humboldt,"  nearly 
seventy  years  in  existence,  employing  a  working  force 
of  approximately  5,000  men,  and  making,  on  a  large 
scale,  mining  machinery  of  all  kinds,  turbines,  steam 
engines  and  locomotives,  ice  making  and  brewing 
machines,  cranes  and  loading  appliances,  pneumatic 
equipment,  structural  iron  and  bridgework,  perforated 
sheeting,  and  many  other  iron  and  steel  products.  This 
company  is  important  for  our  purpose  because  it  is  one 
of  the  leaders  in  what  may  well  be  called  the  key  indus- 

try of  the  moment  in  Germany-mining. 
Despite  its  many  years  of  existence,  Humboldt  plays, 

in  some  respects,  the  role  of  a  new  factory.  Before  the 
war  it  dealt  in  nearly  all  its  specialties  impartially, 
reaching  in  1913-14  a  production  of  65,000  tons  for  the 
year  representing  an  annual  capital  turnover  of  29,000,- 
000  gold  marks.  With  the  war,  Humboldt  turned  every 

square  inch  of  its  shops  into  the  manufacture  of  muni- 
tions and  war  equipment,  being  one  of  the  few  factories 

in  Germany  which  converted  itself  completely  without 
continuing  a  single  item  of  its  former  products. 

This  policy,  which  it  afterward  regretted,  left  the 
company  at  the  end  of  the  conflict  under  the  necessity 
of  restoring  itself  just  as  completely  as  some  of  the 
factories  in  the  devastated  regions  of  France  and  Bel- 

gium, not,  of  course,  because  of  destruction,  but  because 
it  had  on  hand  an  entire  plant  full  of  machinery,  most 
of  it  utterly  useless  for  the  pursuits  of  peace.  With  its 
reorganization,  the  company  has  devoted  itself  chiefly 
to  the  manufacture  of  mining  machinery  and  machinery 
allied  to  the  extraction,  separation  and  dressing  of  ore. 
The  significance  of  this  may  be  seen  as  we  continue. 

Whatever  foundation  there  is  for  the  fear  of  German 

competition  today  lies  in  the  fact  that  Germany  can 

obtain  hand  labor  at  prices  lower  than  any  of  her  com- 
petitors. For  this  reason  she  is  able,  to  a  large  extent, 

to  counterbalance  the  effect  of  the  ruinous  prices  she 

must  pay,  both  in  and  out  of  the  country,  for  raw  mate- 
rials, especially  coal,  iron  and  copper. 

Germany's  Cheap  Machinery 

It  is  a  fact,  known  the  world  over,  and  readily 

admitted  by  the  German  manufacturer,  that  for  three 

years — as  late  as  up  to  last  spring — Germany  was  flood- 
ing the  international  market  with  cheap  machinery  made 

by  cheap  labor.  She  hoped  and  worked  desperately  to 
the  end  that  the  volume  of  her  exports  would  help  to 
stabilize  the  mark  before  other  elements,  now  seen  to  be 

inevitable,  entered  in  to  drag  it  further  down.  The 

important  thing,  however,  is  that  German  competition 

v/ith  foreign  manufacturers  has  been  steadily  decreas- 
ing for  the  past  ten  months,  and  that  at  this  writing  it 

has  virtually  disappeared  as  a  menace.  So,  at  least,  the 

German  manufacturer  asserts,  and  there  is  excellent  evi- 
dence to  support  his  assertion. 

Certainly  it  is  a  fact,  known  to  every  importer,  that 

prices  for  German  goods  have  been  steadily  rising  dur- 

ing this  interval.  The  direct  causes  for  this  are,  bas- 
ically, the  constant  and  as  yet  unchecked  fall  of  the 

mark,  but,  principally,  the  fact  that  low  wages  in  Ger- 
man machine  factories  not  only  no  longer  exist,  but  even 

threaten  to  make  large  scale  production  an  impossibility 
in  the  near  future.  Because  of  these  things,  and 
because  of  the  tariff  walls  in  France,  Spain,  the  United 
States  and  other  countries,  as  one  German  business  man 
expressed  it: 

"Germany  today  has  passed  the  period  where  she  can 
export  goods  cheaper  than  any  other  country  in  the 
world.  She  is  now  on  a  par  with  other  nations  and 
from  now  on  can  compete  suecessfully  only  on  the 

ground  of  quality." In  October,  when  this  statement  was  made,  the  aver- 
age workman  in  a  machine  factory  was  making  about 

30,000  marks  a  month.  The  month  before  he  was 
receiving  20,000.  At  this  writing,  he  is  receiving 
approximately  50,000  marks.  Obviously  a  condition  of 
this  kind  cannot  be  continued  indefinitely.  The  end, 
whatever  it  is,  is  measurably  near.  Let  those  who  still 
fear  German  competition  consider  some  of  the  following 
problems,  directly  concerning  the  machine  industry. 

Employment  Problems 

Of  first  and  immediate  concern  is  the  labor  problem. 
"Humboldt,"  for  example,  we  have  already  said,  employs 
5,000  men.  That  is  approximately  the  same  number  as 
were  employed  before  the  war.  There  are  enough  orders 
now  to  keep  the  factory  running  at  normal  capacity ;  but 
these  orders  are  nearing  completion,  and  it  seems  likely 
that  there  will  soon  be  a  slackening  of  activity.  Will 
there  also  be  a  corresponding  decrease  in  the  personnel  ? 
It  is  not  probable. 

The  amazing,  but  admitted,  fact  is  that  German  manu- 
facturers are  afrraid  to  discharge  men  for  any  reason 

whatsoever.  The  precipitation  of  an  unemployment 

problem  on  top  of  all  Germany's  other  difficulties  would, 
it  is  said,  cause  another  revolution  in  less  than  a  month. 

FIG.    2— JIOVAULK    iron    SEPAItATOR    FOR   RECOVERY   OF 

IROX  FROJI  WASTE  OF  FOUNDRIES  AND  WORKSHOP:- 
AND    THE  SEPARATING   IRON   ANT3    METAL   CHIPS 
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For  precisely  the  same  reason  manufacturers  are  afraid 
to  make  substantial  decreases  in  wages,  although  their 
continual  pyramiding  in  a  vain  attempt  to  keep  up  with 
the  climb  in  the  cost  of  living  will  sooner  or  later 
imperil  the  very  industries  themselves. 

"The  only  way  to  make  the  men  realize  the  necessity 
of  lowering  wages,"  said  one  of  our  informants,  "is  to 
prove  to  them  by  the  falling  off  of  new  orders  that  we 
can  no  longer  continue  in  business.  By  that  time  it  will 
be  too  late  to  be  of  benefit." 

As  a  matter  of  fact,  on  humanitarian  grounds  alone, 
any  considerable  lowering  of  wages  is  out  of  the  ques- 

tion. Much  of  Germany's  food  comes  from  abroad  and 
the  cost  rises  in  direct  proportion  to  the  fall  of  the  mark. 

Most  important  of  all,  this  year's  potato  crop — otherwise 
of  bumper  proportions — has  rotted  almost  fifty  per  cent 
owing  to  an  extraordinarily  rainy  season. 

It  is  a  "vicious  circle"  waiting  for  an  explosion  of 

FIG.  3— WATER  JACKET  FURNACE  FOR  COPPER  ORES. 
CAPACITY    30  TONS 

some  kind  to  break  through  the  circumference.  It  is  far 
worse,  far  more  inflammable,  because  of  the  fact  that 
the  compact,  orderly  and  well  led  unions  which  existed 
in  Germany  before  the  war  are  today  in  a  chaotic, 
almost  anarchistic  state,  with  few  leaders  worth  the 
name  and  no  disposition  on  the  part  of  the  workers  to 
follow. 

The  employers,  on  their  part,  are  given  little  if  any 
help  by  the  Government  in  the  matter.  They  are  hemmed 
in  by  Government  restrictions  of  employment  and  wages, 
and  yet  do  not  even  receive  enough  paper  money  from 
the  Government  printing  presses  to  pay  their  men. 

They  must  pay  according  to  a  scale  of  "classes"  in  the 
various  industries  as  fixed  by  the  State.  As  a  result  of 
such  Government  paternalism,  the  worker  with  a  family 
to  support  gets  but  little  more  than  a  single  man  in 
many  cases;  and  while  the  bars  and  beer  gardens  are 
filled  with  young  men  with  sufficient  money  and  no 
responsibility,  the  married  man  is  scarcely  able  to  buy 
life's  necessities. 

Moreover,  it  does  not  add  to  the  general  sense  of 

FIG.  4— ELECTRIC  MAGNETIC  RING  SKPAHATOR  FOR  SEP 
ARATING   HEAVY   MAGNETIC   MATERIAL  SUCH   AS CARBONATE  OF    IRON   FROM   ZINC   BLEND 

harmony  when  the  men,  as  often  happens  when  the 
Government  printing  presses  are  behind  their  schedule, 
are  compelled  to  wait  as  long  as  three  or  four  days  for 
their  money.  One  large  factory  in  Aachen  (Aix  la 
Chapelle),  the  Huttengesellschaft  der  Rothen  Erden,  for- 

merly German-owmed,  but  now  in  the  hands  of  French 
capital,  has  attempted  to  solve  the  problem  by  issuing 
its  own  currency  in  series  of  500  and  1,000  mark  notes. 
The  first  notice  to  that  effect  was  posted  on  Sept.  14 
with  a  special  appeal  to  tradesmen  of  the  district  to 
accept  this  emergency  paper  in  lieu  of  Government  notes. 
One  may  even  suppose  that  the  local  merchants  are  not 
entirely  averse  to  the  innovation,  for  there  is  more  con- 

fidence in  a  visible,  going  concern  like  a  factory,  than 
in  a  shifting,  ephemeral  concept  like  the  present  German State. 

Cheap  Labor  Is  Weak  Competition 

These  are  some  of  the  reasons  why  the  German  army 
of  cheap  labor  is  not  quite  the  compact,  irrresistible 
force  the  world  has  been  led  to  believe.  It  is  extremely 
significant,  however,  that  while  the  labor  problem  is 
apparently  passing  beyond  hope  of  immediate  solution, 

Germany's  other  great  problem,  that  of  raw  materials, 
is  gradually  yielding  under  pressure  from  the  country's 
efficient  engineers. 

The  question  of  raw  materials,  as  is  well  knovra,  has 
been  a  serious  one  for  Germany  ever  since  she  was 
deprived  of  her  colonies  and  her  valuable  coal  and  iron 
fields  in  Alsace-Lorraine  and  Silesia.  Recently,  with 
the  latest  substantial  drop  in  the  mark,  it  has  become 
.intolerable.  Everything  in  the  long  run,  of  course, 

comes  back  to  the  mark's  instability.  Not  merely,  be  it 
noticed,  to  its  low  value.  What  Germany  needs  today 
more  than  anything  else  is  some  standard  of  values, 
whether  low  or  high,  which  will  remain  somewhere  near 
the  same  level  for  the  course  of  a  single  twelve  months. 

Under  present  conditions  it  is  impossible  to  make  any 
kind  of  plan  for  the  future.  A  manufacturer  buys  iron 
ore  for  3,000  marks,  let  us  say,  puts  it  into  a  machine, 
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and  sells  it — perhaps — for  4,000,  making  a  net  profit  of 
1,000  marks.  The  next  time  he  comes  to  buy  the  raw 
product,  he  finds  it  has  gone  up  1,000  marks  or  more  and 
has  eaten  up  his  profits.  On  his  next  turnover,  he 
increases  his  price  by  another  1,000  marks,  but  the  raw 
material  also  continues  to  rise.  He  can  follow  the  rise, 
of  course,  by  increasing  his  prices,  but  the  result  is  an 
•ever  increasing  restriction  of  capital,  from  which  fol- 

lows inevitably  a  proportionate  restriction  of  output.  If 
such  a  thing  as  a  constant  standard  of  values  were  pos- 
.sible,  much  of  this  confusion  could  be  avoided.  Mean- 

while the  German  "bogey  man"  is  tied  to  still  another 
stake. 

The  Problem  of  Raw  Material 

What,  then,  is  the  obvious  remedy  from  the  German 
point  of  view?  Increased  domestic  production  of  raw 
materials,  of  course.  Is  this  possible  in  spite  of  the  loss 
of  Alsace-Lorraine  and  Silesia?  German  manufac- 

turers say  it  is.  At  any  rate,  they  are  trying  to  make 
it  so.  They  seem  to  have  reconciled  themselves,  so  far 

as  possible,  to  the  permanent  loss  of  Alsace-Lorraine. 
Silesia  has  been  more  difficult  for  them  to  abandon. 

German  manufacturers  content  themselves  with  say- 
ing that  Alsace-Lorraine  has  suffered  by  its  separation 

from  the  Fatherland  in  greater  proportion  than  Ger- 
many. France,  they  say,  never  did  much  exporting  of 

iron  and  steel  products  in  any  case,  and  is  doing  almost 
nothing  now,  which  is  true.  Germany,  on  the  other 
hand,  has  great  need  for  the  coal  and  iron  deposits  in 
its  former  provinces,  but  cannot  obtain  them  because 

of   the   disparity    in    exchange.      As    a    result,    Alsace- 

FIG.  6— THE  HUMBOLDT  CRUSHING  MACHINE 

Lorraine  has  lost  the  most  obvious  market  for  its  out- 
put. Meanwhile,  Germany  buys  much  of  its  coal  from 

England  and  the  price  of  German  coal  rises  nearly  to 
the  world  level.  The  rise  in  German  coal  prices,  which 
is  continuous,  is  well  illustrated  by  the  following  table 
showing  the  increase  for  only  two  weeks  and  a  half : 

Price,  Sept.  I  r     Price,  Oct.  I 
Per    1,000   kilos,    or    2.204.6 

Knglisii  founds 

hQ""!''?    Marks  Marks Haematite...        29,722  30.544 FoundrylronI        26,242  27.413 
I* oundry  Iron  III    26,172  27  34} Foundry  Iron  (Luxemburg)    24,267  25  933 Siegerland  .Steel  Iron    28,713  29763 
Spiegeleisen  (8-10%  Manganese)    31^433  32  483 Copperless  Steel  Iron    29,045  29876 

With  more  recent  declines  of  the  mark,  the  rise  in 
prices  has  been  even  more  precipitate.  Here  in  this 
table  and  in  the  observations  preceding  it,  lie  the  reasons 
why  factories  like  Humboldt  are  devoting  so  much  of 
their  time  to  the  manufacture  and  development  of  min- 

ing and  allied  machinery.  By  making  up  for  her  lost 
deposits  through  efficiency  and  through  the  development 
of  hitherto  neglected  sources  of  power  and  ore,  Germany 
can  do  much  to  counterbalance  the  labor  problem  and 
to  restore  herself  to  something  of  her  pre-war  self  suffi- 

ciency.   As  an  example: 

Deserted  Foundries  Are  Common  Sights 

From  Bonn,  which  is  at  the  southern  end  of  the 
Cologne  bridgehead,  starts  the  Sieg  River,  a  tributary 
of  the  Rhine,  flowing  in  a  general  easterly  direction  as 
far  as  Siegen.  Along  this  river,  from  Siegbourg  to 
Siegen  and  including  the  towns  of  Eitorf,  Wissen  and 
Kirchen,  extends  a  field  rich  in  iron  and  coal  deposits. 
Traveling  this  way  one  can  see  foundry  after  foundry, 
most  of  them  virtually  out  of  use  for  more  than  fifty 
years,  breaking  forth  into  sudden,  new  activity.  This 
field  was  for  a  long  time  unexploited  because  it  could 
not  compete  with  the  richer  fields  of  Alsace-Lorraine. 
Now  necessity  has  given  it  a  new  impetus. 

This  is  only  one  source  of  supply  heretofore  largely 
unrealized  and  now  rising  to  meet  the  needs  of  the  Ger- 

man machine  industry.  By  new  methods  of  separation 
and  by  painstaking  work  over  otherwise  unutilized 
sweepings  from  the  mines,  German  engineers  are  labor- 

ing to  increase  the  country's  production  of  iron  and 
coal.  In  the  matter  of  raw  materials,  Germany  realizes 
that  her  only  salvation  for  the  next  few  years  is  to 

make  herself  as  independent  as  possible  of  her  com- 

petitors. The  work  done  by  the  machine  factories  in  this  direc- 
tion is  especially  interesting.  Humboldt,  which  special- 
izes in  turning  out  large  dressing  and  crushing  plants 

under  scientific  conditions,  has  established  one  of  the 
largest  and  most  complete  laboratories  of  its  kind  in 
the  world.  It  was  originally  built  in  1912,  but  has 
latterly  developed  to  a  position  of  importance  never 
realized  before.  The  tests  there  made  are  for  the  pur- 

pose of  handling  ores  under  actual  working  conditions 
to  the  end  that  no  labor  or  material  may  be  wasted  in 

the  operation  of  Humboldt  machinery  as  finally  used. 

By  careful  tests  of  raw  materials  the  laboratory  experts 
advise  their  clients  as  to  the  proper  methods  of  dressing 

and  crushing  ores  and  even  undertake  to  say  whether 
such  ores  are  worth  working  at  all,  and  if  so  to  what 
extent. 

No  expense  has  been  spared  in  fitting  the  laboratory 

with  the  best  of  machines  and  apparatus  required  for 
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crushing,  wet  mechanical,  electro-magnetic,  and  electro- 
static dressing,  for  briquetting,  metallurgical  and  other 

tests,  all  of  which  are  carried  out  under  conditions 
exactly  similar  in  all  phases  to  those  of  actual  use.  A 
chemical  laboratory  in  connection  with  the  testing  sta- 

tion goes  into  the  mature  of  the  products  during  the 
tests  or  after  so  that  the  factory  and  its  customers  are 
always  informed  without  loss  of  time  as  to  the  result 
of  the  particular  processes  adopted. 

Raw  Material  Tests 

Materials  for  the  tests,  of  course,  are  furnished  by 
the  customers  themselves,  who  are  urged  to  present 
samples  showing  exactly  the  character  of  the  deposit  to 
be  tested  and  the  material  with  which  it  is  bound  up 
together  with  particulars  as  to  moisture,  contents  of 
clay  or  other  foreign  substances  undergoing  change  dur- 

ing transport,  particularly  in  the  case  of  coal.  For 
decisive  tests  five  to  ten  tons  of  raw  ore  are  required; 
for  washing  tests  of  coal  ten  tons  of  screened  small  nut 
coal  below  70  to  80  mm.  size  of  piece  are  necessary.    In 

PIG.    7— SERIKS    OP  EGG   SHAPED    BRIQUET   PRESSES   ON 
MOUNTINGS.      A    HUMBOLDT   MINING    SPECIALTY 

guaranteeing  its  machinery  or  proposed  plant,  Humboldt 
requires  the  raw  materials  to  be  of  exactly  the  same 
quality  as  the  samples  sent  for  test;  the  dressing  plant 

to  be  built  exactly  according  to  the  company's  plans; 
the  mechanical  equipment  supplied,  fitted  up  and  started 
by  the  factory,  and  the  method  of  treatment  proposed  by 
the  manufacturers  to  be  strictly  adhered  to  in  the  work. 
Smelting  tests,  roasting  and  lixiviation  tests  are  also 

carried  out  in  the  company's  laboratory.  The  advan- 
tages of  this  system  are  thus  summed  up  in  the  com- 
pany's prospectus: 

Accuracy  in  Tests 

"By  the  aid  of  the  weight  analyses  and  tests  by  the 
dry  method,  each  stage  of  a  test  can  be  accurately  deter- 

mined and  checked.  The  figures  thus  obtained  afford  a 
guarantee  for  the  successful  treatment  of  any  ore. 

Where  tests  of  coal  are  in  question,  accurarte  deter- 
mination of  ash  in  the  laboratory  will  bring  the  washing 

tests  to  a  satisfactory  result  within  the  briefest  time. 
The  testing  of  materials  in  other  forms,  as,  for  instance, 
amalgamation  tests,  are  checked  under  the  most  favor- 

able conditions  by  the  aid  of  the  laboratory,  so  that  the 
method  of  extraction  can  be  decided  in  a  practical  way 

on  the  basis  of  accurate  figures.  In  the  case  of  lixivia- 
tion tests  with  o.-es,  for  extracting  the  metal  in  watery 

form,  the  laboratory  is  also  an  important  auxiliary  for 
carrying  out  the  preliminary  test.s  and  determining  the 
percentage  which  can  be  extracted  from  the  material." 

In  this  case,  it  will  be  appreciated,  Humboldt  is  help- 
ing itself  as  well  as  the  machinery  industry  in  general 

by  specializing  on  those  machines  which  go  toward  the 
extraction  and  preparation  of  the  necessary  coal  and 
ores.  Interest  in  mining,  therefore,  is  temporarily, 
crowding  out  the  interest  in  developing  the  German 
export  trade.  For  the  moment,  large  scale  exporting  is 
at  an  end,  but  plans  are  already  being  considered  in  the 
event  of  a  partial  German  restoration. 

Machine  manufacturers  naturally  turn  their  eyes 
toward  Russia  and  the  East.  Humboldt  and  other  fac- 

tories are  sending  locomotives  to  Russia.  Russia, 
indeed,  is  the  logical  field  for  Germany  at  the  moment, 
partly  because  the  rate  of  exchange  is  favorable  to 
Germany,  and  partly  because  Russia,  which  is  sadly  in 
need  of  manufactured  goods,  is  hampered  in  securing 
them  elsewhere.  Russia  has  raw  materials.  Germany 
has  factories.  In  the  light  of  these  facts  trade  agree- 

ments between  Russia  and  Germany  are  believed  to  be 
under  way,  but  German  manufacturers  assert  that  they 
will  take  one  or  two  years  to  materialize. 

International  Trade  Hopes 

The  German  machine  manufacturer  places  great  hope 
on  co-operative  organizations  such  as  the  Stinnes  group 
both  in  and  out  of  Germany  reaching  reciprocal  inter- 

national trade  agreements  among  themselves  without 
concerning  themselves  with  wholly  extraneous  political 
considerations.  At  present,  for  example,  German 
exports  to  France  consist  chiefly  of  payment  of  repara- 

tions in  kind.  It  is  expected  before  long,  however,  that 
some  kind  of  an  international  clearing  house  will  be 
established  for  the  exchange  of  manufactured  goods  and 
raw  materials.  German  machine  manufacturers  make 
only  one  suggestion  and  demand,  namely,  that  such  a 
clearing  house  or  organization  be  run  solely  by  business 

men,  not  politicians  or  "statesmen." German  machine  manufacturers,  incidentally,  report 
many  inquiries  from  China  and  Asia  Minor,  but,  with 
traditional  Oriental  cautiousness,  it  is  expected  that 
orders  from  these  parts  will  not  be  received  for  at  least 
twelve  months. 

What  the  Future  Holds 

In  closing,  it  must  be  added  that  no  apparent  activity, 
no  hope  for  the  future,  seems  able  to  lift  the  cloud  of 
depression  and  unrelieved  pessimism  which  many 
machine  manufacturers  in  Germany  seem  to  have 

wrapped  around  themselves. 
"Germany  is  rushing  toward  a  precipice,"  said  one 

manufacturer. 

"Germany  faces  another  revolution  within  a  year," 
said  another,  asserting  that  "the  Government  should 
long  ago  have  thrown  up  its  hands  and  challenged  the 
Allies  to  come  in  and  run  the  country  to  suit  them- 

selves." 

Some  of  this  talk  is  for  effect.  Much  of  it,  however, 

is  merely  a  sad  realization  that  the  "bogey  man"  of 
German  competition  in  the  world  machine  market  is, 

if  not  dead,  at  least  "seriously  indisposed."  It  remains 
for  Germany  to  accomplish  the  work  of  resuscitation, 
which  up  to  the  present  writing  they  have  been  totally 
unable  to  accomplish. 
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Opportunities  For  Saving  Material 
and  Labor 

By  S.  N.  Bacx)n 

Material  and  labor  can  often  be  saved  in  the  punch 

press  department  by  using  improved  tools.  In  many 

instances,  vi^here  punches  and  dies  for  blanking,  drawl- 
ing, and  other  operations,  are  duplicated  for  the  purpose 

of  increasing  production  and  additional  operatives  are 

employed,  the  expense  could  have  been  saved  or  greatly 
cut  down  by  redesigning  the  tools. 

Properly  designed  progressive  dies  make  it  practical 
to  combine  drawing,  perforating,  ai  A  other  operations 

in  one  die  and,  when  used  in  conjunction  with  an  auto- 
matic roll-feed,  will  not  only  increase  production  but 

will  permit  the  use  of  stock  from  the  coil,  thus  effecting 
a  saving  in  the  cost  of  material  as  well  as  in  operating 
expense. 
Many  readers  are  aware,  and  others  forgetful,  of 

the  saving  that  can  be  effected  by  locating  the  work 
properly  in  a  blanking  die,  especially  if  the  part  to  be 
blanked  is  irregular  in  shape  or  one  end  is  wider  than 
the  other.  The  strip  of  stock  may  then  be  run  twice 
through  the  die,  or  a  multiple  die  may  be  used;  in 
either  case  the  blanks  interlock  for  the  purpose  of 
reducing  the  amount  of  scrap. 

Nearly  all  factories  use  washers  in  quantities  or  can 
easily  dispose  of  them  and  when  practical  to  do  so 

(the  gage  of  stock  permitting)  punches  and  die- 
bushings  should  be  added  to  any  blanking  die  that 
would  otherwise  allow  a  waste  of  stock,  thus  blanking 
and  perforating  washers  simultaneously  with  the  other 
parts.  These  round  punches  and  die-bushings  add  but 
very  little  to  the  cost  of  the  die,  as  the  machining  is 
practically  all  done  in  the  lathe  and  grinding  machine. 

In  the  Drafting  Room 

In  designing  castings  to  be  produced  in  quantities 
the  possibilities  of  saving  material  without  decreasing 
the  strength  of  parts  is  quite  often  overlooked.  Such 
saving  may  be  accomplished  by  locating  ribs  and  webs 
with  regard  to  supporting  the  walls  against  shock  and 
strain.  This  would  be  false  economy,  however,  if 
applied  to  milling  fixtures,  which  should  be  designed 
with  too  much  weight  rather  than  too  little.  A  heavy 
milling  fixture  will  absorb  chatter  and  permit  a  maxi- 

mum feed  of  the  cutters  without  impairing  the  accuracy 
of  the  product.  Clamp  knobs  should  be  conveniently 
arranged,  and  as  few  of  them  used  as  is  practical  for 

clamping  and  locating  the  work.  Wrenches  for  clamp- 
ing work  in  milling  fixtures  should  be  used  only  on 

large  work  or  where  the  cuts  are  too  heavy  to  permit 
the  use  of  clamping  knobs  and  handles  with  safety. 

Many  times  hand  bending  fixtures  for  wire  and  light 
gage  metal  are  designed,  whereas  if  the  tool  designer 
had  a  broader  or  more  practical  experience  the  pos- 

sibility of  performing  these  operations  in  a  press  at  a 
much  lower  cost  would  have  been  recognized. 

Pages  could  be  written  about  drill  jigs  that  are  not 
properly  designed.  Here  again  practical  experience  is 
a  great  asset  to  the  tool  designer.  Drill  jigs  necessitat- 

ing the  use  of  separate  locating  pieces,  removable  bush- 
ings not  strictly  necessary,  or  cast  iron  drill  jigs  100 

per  cent  heavier  than  required,  are  to  be  seen  in  many 
factories.  A  drill  jig  with  handles  too  near  the  table 
(legs  too  short)  may  cause  much  loss  of  time,  or  a 
hinged  leaf  for  slip  bushings,   in  jigs  where  tapping 

is  to  be  done  through  the  leaf,  may  become  a  nuisance 
when  the  tap  breaks,  in  the  work  and  the  leaf  cannot 
be  opened  to  get  the  piece  out. 

If  the  tool  designer  will  cultivate  imagination  and 
put  himself  in  the  position  of  the  drill  press  operator 
he  will  realize  how  important  are  such  features  as 
lightness  combined  with  strength,  minimum  number  of 
clamping  and  locating  knobs. 

A  Pair  of  Old  Machine  Tools 
By  H.  a.  Samuels 

The  illustrations  show  two  old  machine  tools,  both  of 
which  are  still  in  use  and  doing  good  work  in  Georgia 
raiiroad  shops,  though  both  are  not  in  the  same  shop. 
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FIG.  1— AN  OLD  SHAPER 

The  shaper  shown  in  Fig.  1  has  no  quick-return 
motion.  The  ram  is  guided  at  the  front  and  back  only 
and  the  lever  for  transmitting  the  feed  motion  is 
fulcrumed  to  a  standard  attached  to  the  floor.  The 
swiveling  head  is  operated  by  worm  gearing  as  may  be 
seen  by  examining  the  illustration. 
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PIG.  2— AN  OLD  HORIZONTAL  BORING   MACHINE 

The  horizontal  boring  machine  shown  in  Fig.  2  has 
about  all  the  feeds  and  adjustments  provided  in  present- 
day  machines  of  its  type  and  size. 

Both  machines'  were  built  by  Bement  &  Dougherty, 
Philadelphia,  Pa.,  and  are  of  the  vintage  of  about  1854. 
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Control  of  Tool  Design 
By  C.  J.  DORER 

Chief  Tool  Designer,  White  Sewing  Machine  Co. 

Standard  instructions  to  draftsmen — Sizes  of  drawings, 
part  members,  etc.  —  Machinery  record,  tool  record, 

pattern  record  and  alteration  record 

THE  ARRANGING  and  laying  out  of  a  system  for 
the  control  of  tool  design  and  its  many  details 
are  difficulties  with  which  every  engineering 

department  has  to  battle.  I  have  seen  numerous  sys- 
tems and  believe  that  the  greatest  difficulty  encountered 

in  laying  them  out  is  to  prevent  them  from  becoming 
complicated  and  unwieldy.  Files  and  indexes  are  easy 
to  start,  but  the  difficult  thing  to  do  is  to  take  care 
of  new  work  with  the  system  in  use.  The  method  out- 

lined in  this  article  is  one  which  can  be  used  in  any 
shop  that  has  a  standard  line  of  production.  It  can  be 
modified  or  expanded  to  suit  the  needs  of  any  such 
plant,  in  fact,  one  of  the  main  things  to  be  on  the 
lookout  for  in  laying  out  such  a  system  is  expansion. 
Every  institution  hopes  to 
grow  in  size  and  so  must  the 
systems  within  it. 
Systems  of  this  nature 

must  always  be  arranged  to 
suit  the  particular  case. 

Every  shop  has  an  individu- 
ality of  its  own,  also  a  set  of 

problems  of  its  own,  and  no 
cut  and  dried  rules  can  be 
laid  down.  A  system  cannot 
be  universal.  There  are  a  few 
points,  however,  that  should 
be  kept  in  mind.  They  are 
standardization,  simplicity  as 
far  as  possible,  compactness, 
and  proper  instruction.  All 
drawing-room  systems  should 
contain  these  features.  It  is 
through  them  that  an  efficient 
system  results. 

To  get  the  proper  start  on 
the  drawings,  these  eleven 
general  rules  were  adopted 
and  given  to  the  draftsmen : 

(1)  The  standard  sizes  for  drawings  are  as  follows: 

(C-9ixl4.J)  (B-14Jxl8.J)  (A-24x36).  These  are  over- 
all dimensions.  See  drawing  C-215  for  full  information 

as  to  border  lines  and  title. 

(2)  Place  the  detail  numbers  on  the  assembly  draw- 
ing in  «  diameter  circles,  locating  the  circles  along  a 

straight  or  uniformly  curved  line  at  equal  intervals, 
and  run  an  arrow  from  each  circle  to  the  piece  to  which 
the  number  in  the  circle  refers.  Always  place  the 
numbers  in  numerical  order  around  the  drawing. 

(3)  The  following  form  of  detail  title  must  appear 
under  each  piece  detail: 

(No.)   Mat'l   No.  Req'd 

(4)  Call  for  all  operations  such  as  drill,  ream,  bore, 
tap,  cobore,  cosink,  thread,  chamfer,  undercut,  grind, 
etc.,  in  note  form  at  one  side  of  the  piece  being  drawn. 
Always  place  the  operation  name  first  and  the  size 

after— for  example :— "drill  J,"  "ream  0.750"— not 
"h  drill"  or  "0.750  ream."  Indicate  to  how  many  holes 
the  note  applies  as  "drill  J — 2  holes."  Leave  nothing 
to  the  imagination  of  the  machinist. 

(5)  In  general  wherever  dimensions  are  varied  a 
few  thousandths  from  the  decimal  equivalent  of  frac- 

tional parts  of  an  inch  to  suit  various  fits,  keep  the 
female  part  the  even  decimal  equivalent,  and  vary  the 
male  member  to  suit. 

(6)  Always  give  the  pitch  and  form  of  thread,  and 
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where  the  piece  is  not  tapped  through  give  the  depth 
of  tap. 

(7)  Avoid  placing  dimension  lines  across  the  draw- 
ing wherever  possible.  Always  place  your  name  or 

initials  on  the  drawing  in  the  place  provided  for  this 
purpose.  Underscore  all  notes.  Give  limits  for  all 
decimal  fractions. 

(8)  All  patterns  will  have  the  same  number  as  the 
assembly  drawing  of  a  job.  Give  the  most  important 
pattern  the  first  number.  This  pertains  to  all  patterns 
other  than  those  for  sewing  machine  parts. 

(9)  Show  finish  on  casting  by  placing  an  "f" 
across  the  finished  surface  and  be  sure  that  the  cross 
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of  the  "f"  comes  directly  on  the  line  to  be  finished. 
(10)  Make  all  notes  like  this  in  form,  placing  the 

word  "NOTE"  in  front  and  making  the  lines,  of  even 
length;  if  there  are  not  enough  words  to  fill  the  last 

line,  place  the  remaining  ones  at  the  end  of  the  last 
line  of  the  note. 

(11)  All  drawings  of  cutters,  cobores,  gages  and  spe- 
cial cutting  tools  used  with  jigs  and  fixtures  must  have 

separate  drawing  numbers.  Two  or  more  cutters 
should  not  appear  on  the  same  drawing,  and  each  sheet 
must  be  cross-indexed  with  the  rest  of  the  sheets  com- 

posing the  unit. 
Written  standard  practice  is  imperative  on  drawings. 

The  general  instructions  on  all  drawings  should  be  as 
near  alike  as  possible  in  order  to  facilitate  things  all 
along  the  line  and  make  the  drawings  more  easily 
understood  by  those  who  continually  come  in  contact 
with  them.  They  also  eliminate  most  of  the  question- 

ing and  the  "We  did  not  understand  it"  attitude. 
The  Drawings 

The  size  of  drawing  sheets  should  be  selected  to  suit 
the  needs.  The  sizes  as  shown  on  print  C-215-1,  Fig. 
1,  have  proved  to  be  satisfactory.  It  is  advisable  to 
have  the  smaller  sheets  ruled  and  printed  to  save  the 

draftsman's   time. 
A  very  simple  method,  and  the  one  used  by  us,  is  to 

together.  In  order  to  facilitate  finding  drawings  of  a 
different  size  each  job  should  be  cross-indexed,  that  is, 
the  "B"  numbers  should  appear  on  the  "A"  sheets,  or vice  versa. 

In  the  average  shop  a  part  is  originated  in  the  Ex- 

fig.  2— ITEMS  DEPEXDIXG  OX  EACH  PART 

keep  the  drawings  in  numerical  order,  regardless  of 
anything  else.  The  sheets  are  lettered,  large  and  small, 

A,  B  and  C.  The  letter  designates  the  size.  The  "C" 
size  is  the  smallest.  The  drawing  numbers  are  taken 
from  a  day  book,  and  start  at  one  and  go  up.  For 
instance,  a  fixture  assembly  drawing  number  would  be 

A-360-1.  If  there  is  another  "A"  sheet  it  would  be 
No.  A-360-2,  and  so  on.  If  the  details  are  on  "B" 
sheets  these  would  be  numbered  in  the  same  man- 

ner as  B-761-1,  B-761-2,  and  so  on.  The  drawings 
are  always  filed  in  their  numerical  order,  and  the  drawer 
marked  from  the  lowest  to  the  highest  numbered  draw- 

ing contained  therein.  The  system  can  be  continued 
indefinitely.  It  can  readily  be  seen  that  all  drawings 
of  a  size  pertaining  to  the  same  job  would  always  be 
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perimental  Department.  When  this  portion  of  the  work 
is  completed  and  the  part  is  perfected,  it  goes  to  the 
Engineering  or  Designing  Department.  Here  it  is 
given  a  part  number,  and  a  drawing  made  of  it.  The 
next  step  is  the  routing  and  tooling  of  the  part,  and 
here  is  where  the  Designing,  or  Engineering,  Depart- 

ment comes  into  play.  A  great  variety  of  items  must 
be  considered,  and  they  all  revolve  about  this  part  a? 
a  center,  as  indicated  in  Fig.  2. 

The  system  should  be  so  maintained  that  if  any  one 
of  the  various  items  is  picked  up,  all  the  others  will  be 
readily  traceable  from  it.  This  can  only  be  done  by 
careful  planning  and  laying  out. 

Part  numbers  should  be  run  in  numerical  sequence 
and  be  taken  from  a  day  book.  It  is  advisable  to  keep 

from  using  letters  and  hyphens,  as  they  are  often  over- 
looked and  omitted,  causing  needless  delay  and  corre- 

spondence. This  number  should  then  be  recorded  on  the 
part  number  card.  Fig.  3.  Provisions  should  be  made 
for  a  superseded  part,  and  also  for  new  parts.  In  this 
way  one  part  can  be  traced  back  to  another.  The  rea- 

sons for  superseding  a  part  can  also  be  given,  and  in 
that  way  a  complete  history  of  the  part  is  always 
available. 

The  Routing 

The  next  step  is  the  routing.  As  a  rule,  a  temporary 
routing  or  estimate  must  be  made  until  the  tools  are 
fairly  well  designed.  After  this  portion  of  the  work 
is  completed,  the  final  production  routing  should  be 
compiled.  It  should  be  as  nearly  complete  as  possible 
and  should  also  be  made  in  such  a  manner  that  any  good 
mechanic  can  pick  it  up  and  carry  the  job  through. 

Do  not  simply  say  "Pierce  holes,"  when  referring  to  a 
piercing  operation,  but  rather  say,  "Pierce  all  holes," 
or  "Pierce  four  holes,"  as  the  case  may  be. 

The  routing  when  properly  made  is,  in  fact,  a  con- 
densed form  of  written  standard  practice.  It  origi- 

nates in  the  Designing  Department  and  should  be  a  part 
of  it.  The  Route  Card,  shown  in  Fig.  4,  is  a  typical 
example  as  used  under  a  premium  system,  and  gives 
place  for  complete  instructions  relative  to  the  job.  As 
additional  instructions,  photographs,  drawings,  and  set- 

up charts  are  used.  These,  however,  all  have  the  rout- 

ing as  their  basis." The  machinery  record.  Fig.  5,  should  be.  so  arranged 
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as  to  give  a  complete  history  of  the  machine.  It  should 
show  make,  date  of  installation,  size,  where  purchased, 
cost,  depreciation,  number,  and  what  used  for.  Pro- 

vision should  also  be  made  to  show  cost  of  maintenance. 

The  reverse  side  of  the  card  can  be  used  to  good  advan- 
tage for  this  purpose. 

The  cards  are  filed  according  to  machine  or  equip- 
ment number.  The  machine  or  equipment  number  is 

a  number  given  the  machine  at  the  date  of  its  purchase, 
and  is  stamped  on  each  machine.  The  procedure  for 
taking  care  of  machine  numbers  is  as  follows: 

Two  distinct  records  of  machines  will  be  maintained 

— one  to  be  in  the  Engineering  Department,  and  one 
divided  among  the  departments  using  the  machines. 
The  record  in  the  Engineering  Department  will  be 
maintained  in  numerical  sequence,  regardless  of  the 
department  in  which  the  machines  are  used.  Records 
divided  among  departments  will  be  maintained  in  nu- 

merical sequence,  and  will  contain  the  machines  used 
in  each  particular  department. 

Procedure  in  Ordering  a  New  Machine 

1.  The  first  step  will  be  the  creating  of  an  equipment 
number,  which  will  be  done  by  taking  the  next  higher 
number  shown  in  the  machinery  day  book.    The  equip- 
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FIG.  4— ROUTE  CARD 

ment  number  and  shop  order  number  will  be  shown  on 
the  order  for  machine. 

2.  A  shop  order,  giving  the  equipment  number,  will 
be  written  to  cover  installation  and  setting  up  of 
machine  ready  for  operation. 

3.  When  a  machine  is  received,  the  Engineering  De- 
partment will  be  infoi-med,  and  in  turn  will  instruct  the 

Maintenance  Department  to  install  and  mark  the  ma- 
chine with  its  equipment  number.  The  machine  will  be 

marked  in  two  places:  One  number  will  be  stamped  in 
some  conspicuous  place  on  the  right-hand  side  of 
machine.  The  second  will  be  a  brass  tag  with  the. 
equipment  number  attached  to  the  right  leg  of  the 
machine  18  in.  from  the  floor. 
When  a  machine  is  to  be  transferred  a  shop  order 

covering  the  transfer  will  be  written  by  the  Engineer- 
ing Department.  The  machinery  card  will  go  with  the 

machine,  and  be  turned  over  to  the  foreman  receiving 
the  machine.  The  Engineering  Department  will  alter 
its  record  when  writing  the  shop  order  for  transfer. 

In  the  case  of  machines  idle  or  unfit  for  further  use, 
a  record  will  be  made  on  the  machinery  card,  stating 
the  reasons  why  machine  has  been  abandoned  or  is  out 
of  use.  If  a  machine  is  to  be  sold,  the  selling  price  and 
the  reason  for  selling  will  be  stated  on  the  card. 
A  large  number  of  plants  also  carry  speeds,  feeds, 

etc.,  on  cards  of  this  nature.  This  subjeci;  matter  is 
always  very  thoroughly  expounded  in  the  catalog  of  the 
machine,  and  should  be  kept  on  file  in  the  Designing 
Department.  Charts  and  blue  prints  of  this  nature  can 
also  be  obtained  and  provide  an  excellent  and  inexpen- 

sive way  of  obtaining  and  keeping  this  information  on 
hand  at  all  times. 

The  Tool  Record 

The  tool  record  must  answer  a  variety  of  purposes. 
It  must  cover  all  tools  of  any  description  pertaining  to 
the  job  except  machines  which  are  taken  care  of  by  the 
machinery  record.  The  tool  record  card.  Fig.  6,  should 
show  the  number  of  the  part  the  tool  is  used  for,  opera- 

tion number,  drawing  number,  cost,  equipment  number 
if  any,  and  name.  It  can  also  show  other  tools  used  on 
the  same  operation,  although  this  is  not  essential  if  all 
cards  pertaining  to  the  same  operation  are  kept  filed 
together.  The  maintenance  cost  of  the  tool  can  be 
shown  on  the  reverse  side  of  the  card  to  good  advantage. 
It  is  advisable  to  show  the  initial  cost  on  the  front  of 
the  card,  also  the  original  order  number. 

As  a  rule,  the  number  of  tools  runs  up  into  thousands 
and  the  files  become  unwieldy.  When  this  is  the  case, 
certain  classes  of  tools  can  be  kept  in  separate  files. 
A  file  for  gages,  one  for  cutting  tools,  and  one  for  all 
other  tools,  makes  a  good  division. 

The  tool  cards  should  be  filed  according  to  part  num- 
ber, and  under  part  number  they  should  be  filed  accord- 

ing to  operation  number.  Where  the  same  tool  is  used 
on  several  different  parts  it  should  be  cross-indexed. 

Tool  Numbers 

The  system  of  tool  numbering  employed  is  really  a 
continuation  and  combination  of  the  part  and  drawing 
numbers.  Assuming  the  number  of  a  part  to  be  762, 
and  the  assembly  drawing  number  of  the  tool  to  be 
A-360-1,  the  tool  number  would  be  762— A-360-1.  Tfte 
tools  are  also  marked  with  the  department  symbol  and 
their  date  of  completion. 

It  is  desirable,  if  possible,  to  avoid  the  use  of  a 
mnemonic  system  which  requires  a  system  of  cross- 
indexing  as  well  as  a  key.  It  invariably  becomes  con- 

fused because  two  persons  very  often  do  not  apply  the 
same  name  to  a  tool.  It  is  advisable  therefore,  wherever 
possible,  to  file  by  number  and  not  by  name.  With  this 
method  of  numbering  in  use  it  is  possible  to  tell  im- 
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mediately  what  part  a  tool  is  used  for,  and  also  what 
its  drawing  number  is.  In  the  case  of  cutters,  reamers, 
and  other  perishable  tools,  the  foreman,  when  ordering 
new  tools,  has  only  to  specify  the  tool  number  which  he 
gets  from  the  old  tool,  and  when  the  order  goes  through 
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the  Engineering  Department  the  drawing  can  be  found 
direct  from  the  order  and  sent  with  it.  No  searching 
for  the  drawing  in  the  card  indexes  is  necessary.  The 
numbers  are  placed  on  the  tools  in  a  conspicuous  place, 
and  in  the  case  of  large  tools  are  stamped  on  with  good 
sized  letters.  In  the  case  of  small  tools  they  are  etched 
on.  Every  tool  must  have  a  number  before  it  leaves  the 
Tool  Department. 

Pattern  Record 

The  Pattern  Record  is  made  out  by  the  Designing  De- 
partment and  kept  by  the  Pattern  Department.  When 

a  job  is  designed  a  card  is  made  out  for  each  pattern  and 
sent  to  the  Pattern  Department.  See  Fig.  7.  The  De- 

signing Department  records  the  pattern  number,  part 
number,  drawing  number,  equipment  number,  number 
of  castings  required,  description,  material,  core  boxes 
and  loose  pieces,  and  any  other  desirable  information. 
The  Pattern  Department  records  the  compartment  and 
section  where  the  pattern  is  kept,  and  takes  care  of  its 
storage  and  trips  to  the  Foundry. 

The  record  of  use  of  the  pattern  is  kept  on  the  reverse 
side  of  the  card  by  the  Pattern  Department.  The  pat- 

tern number  is  of  the  same  series  as  the  drawing  num- 
ber. If  the  drawing  number  is  A-361-1,  the  pattern 

numbers  of  the  various  patterns  would  be  A-361-1, 
A-361-2,  and  so  on.  The  numbers  are  stamped  on  the 
pattern  in  a  place  where  they  will  cast.  In  this  way 
the  identity  of  a  pattern  and  casting  is  immediately 
established  through  the  drawing  number.  (See  Pat- 

tern Card). 

In  making  alterations  and  corrections  in  parts  it  is 
very  often  desirable  later  on  to  know  the  reasons  for 
such  changes;  hence,  the  alteration  card.  Fig.  8.     This 

PATTERN  CARD 

   COST  O.  P.ITI.N    7-    i^    SHO.  OaocR  Na     fl  0**7  q.tk   3-4-  XZ  , 

MATERIAL CORE  BOXES LOOSE  PIECES 

card  is  used  only  In  reference  to  changes  in  a  part  in 
case  the  changes  are  not  great  enough  to  warrant  a 
new  part  number. 

A  record  of  this  nature,  in  order  to  be  of  any  use, 
must  be  as  explicit  as  possible.  Generalities  must  be 
avoided. 

Example  op  Alteration  Card 

The  card  here  shown,  when  properly  filled  out,  gives 
a  very  good  idea  of  the  change  and  what  it  affects. 
Space  is  provided  on  the  front  and  back  for  an  explana- 

tion of  the  change  and  the  reason  for  it.  A  sketch  is 
sometimes  advisable.  Tools,  patterns,  drawings,  etc. 
can  be  checked  off  as  soon  as  they  are  corrected  to  suit 
the  change  or  alteration.  Other  parts  affected  by  the 
change  should  also  be  noted.  In  this  way  a  completed 
record,  and  what  it  effects,  is  always  available  at  a 
moment's   notice. 

Alterations  and  corrections  on  tool  drawings  are  made 
on  that  drawing  and  noted  with  the  date  at  the  point 
of  alteration. 

In  general,  it  should  be  remembered  to  keep  a  system 
of  this  nature  as  simple  as  possible.  The  Designing 
Department  is  the  department  looked  up  to  by  the  rest 
of  the  shop  for  instructions,  and  should  set  an  example 
of  efficiency,  progressiveness  and  economy.     If  the  de- 
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FIG.    7 — PATTERN    REXr'ORD    CARD 

FIG.  8— ALTERATION  RECORD 

partment  does  not  practice  these  virtues  within  itself, 
it  cannot  hope  to  inculcate  them  into  the  rest  of  the 
organization. 

Personality  and  Pessimism — Discussion 
By  John  C.  Spence 

The  article  under  the  above  title  by  Charles  W.  Lee 
on  page  967,  Vol.  57,  of  the  American  Machinist  will 
probably  appeal  to  many  men  who  are  in  charge  of 
production. 

After  a  man  has  handled  hard,  uncompromising  mate- 
rials for  the  greater  part  of  his  life  he  usually  acquires 

a  state  of  mind  that  looks  on  each  question  as  either 

being  "so"  or  "not  so."  He  learns  early  that  while 
"Hope  springs  eternal  in  the  human  breast"  it  does 
not  make  good  on  spoiled  work,  poor  castings,  poor 
designs  or  lost  time.  The  kind  of  life  a  man  leads, 
naturally  makes  him  rather  doubtful  of  some  of  the 
rosy  pictures  that  the  professional  optimist  paints  and 
for  this  reason  he  may  become  known  as  a  pessimist, 

although  he  may  be  what  Mr.  Lee  calls  a  "rationalist." 
My  own  experience  has  led  me  to  believe  that  in  gen- 

eral a  "pessimist"  is  simply  a  person  that  history  proves 
was  right. 
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Can  Taper  Pin  Practice 
Be  Standardized? 

THE  question  of  standardizing  taper  pins  is  being 
given  attention  in  some  of  the  government  depart- 

ments and  it  is  desirable,  if  possible,  to  arrive  at  a 
standard  which  either  conforms  to   usual   practice   or 

TABLE  I — TAPER  PIN  DIAMETERS  AT  SMALL,  ENDS — WESTERN 
AUTOMATIC  MACHINE  CO. 
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which  can  be  adopted  by  all  users  of  taper  pins.    The 
advantages  to  both  makers  and  users  would  be  numerous. 

A  study  of  existing  practice  brings  out  a  number  of 
interesting  features,  and  some  discrepancies.  There 
is,  however,  a  good  basis  for  stand- 

ardization in  the  fact  that  a  taper 
of  1  in.  per  foot  (or  0.020833  in.  per 
in.)  seems  to  be  universally  accepted. 
Rounded  ends  are  almost  universal, 
and  the  radius  at  each  end  is  usually 
the  same  as  the  diameter  of  the  pin 
at  that  end.  A  few  make  the  radius 
twice  the  diameter. 

One  exception  to  the  rounded  ends 
i.s  in  the  practice  of  the  Brown  & 
Sharpe  Manufacturing  Co.,  who  make 
the  small  end  a  hemisphere  and 
leave  the  large  end  flat  with  rounded 
corners  having  a  radius  varying 
from  0.010  to  0.050  in.,  according  to 
the  size  of  the  pin.  This  is  presum- 

ably with  the  idea  of  marring  the 
head  less  in  driving  than  where  it 
is  rounded. 

The  Army  Ordnance  Department 
uses  beveled  or  tapered  ends  in  place 
of  the  rounded,  in  the  belief  that 
there  is  less  deformation  in  driving 
or  removing  pins.  The  length  of  this 
taper  is  the  .same  as  the  diameter  of 
the  pin  at  the  small  end. 

As  to  the  protection  afforded  the 
ends,    it    is    quite    probable   that    if 

either  rounded  or  tapered  ends  are  deformed  in  dis- 
as.sembly,  the  hole  will  require  to  be  re-finished  and  a 
new  pin  be  required  to  make  a  good  job.  There  is  little 
doubt,  however,  as  to  the  rounded  ends  presenting  much 
the  best  appearance,  especially  when  the  pins  can  be 
driven  so  that  the  tapered  portion  just  fills  the  hole 
and  leaves  only  the  rounded  ends  projecting. 

The  lengths  of  taper  pins,  however,  are  not  desig- 
nated in  the  same  way  in  all  cases, 

some  manufacturers  giving  the 
length  over  all,  others  the  length  of 
the  tapered  portion  only.  The 
latter  method  seems  to  be  most 
used. 

The  designation  of  sizes  is  another 
matter  of  controversy.  The  usual 
custom  is  to  give  the  measurement 

at  the  large  end.  This  is  an  advan- 
tage to  the  makers  of  pins  as  it  en- 
ables them  to  use  a  single  size  of 

wire  for  any  length  pin  of  a  given 
size.  The  user,  on  the  other  hand, 
would  find  it  advantageous  to  have 

sizes  designated  by  the  small  diam- 
eter. This  would  enable  the  same 

size  drill  to  be  used  without  regard 
to  the  length  of  the  pin. 
When  taper   pins   are   used   in   a 

position  where  the  end  of  the  reamer 
has  little  clearance  it  means  that  the 
end  of  the  reamer  must  be  ground 
off  for  shorter  pins.    This  necessity 
would  be  obviated,  if  the  pins  were 
designated  by  their  small  diameter. 

Taper-pin  reamers  are  usually  made  long  enough  to 
"overlap"  about  ̂   in.,  which  means  that  a  No.  1  taper- 
pin  reamer,  for  example,  is  0.146  in.  diameter  at  the 
small  end  while  a  No.  2  is  0.162  in.    The  pins,  however, 

TABLE   II— GENERAL  DIMENSIONS 
OF  TAPER   PINS — FROM   THE 

HARTFORD  MACHINE 

SCREW  CO.     ■ 

TABLE    III — GENERAL    DIMEN- 
SIONS OF  TAPER  PIN  REAM- 

ERS—HARTFORD MACHINE 
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measure  0.172  in.  for  the  No.  1  and  0.193  in.  for  the 

No.  2  at  the  large  end.  While  this  works  out  for  pins 

of  the  lengths  usually  found  in  practice,  it  does  not 
come  out  so  conveniently  where  long  pins  are  necessary, 

as  can  be  seen  by  studying  Table  I,  which  shows  the 

practice  of  the  Western  Automatic  Machine  Screw  Co., 

Elyria,  Ohio.  The  table  shows  that  a  hole  for  a  No.  2 

pin  more  than  IJ  in.  long  requires  the  use  of  more 
than  one  reamer.  If  it  is  not  more  than  2]  in.  long, 
a  No.  1  reamer  in  addition  to  a  No.  2  will  handle  it, 

but  if  longer  than  this,  still  another  reamer  will  be 

necessary.  The  table  shows  lengths  which  are  consid- 
ered standard,  all  below  the  heavy  line  being  special. 

Table  II,  from  the  Hartford  Machine  Screw  Co., 

shows  the  main  dimensions  of  pins,  including  approxi- 
mate fractional  sizes  and  the  radius  of  the  rounded 

ends.  Table  III  gives  the  main  dimensions  for 

taper-pin  reamers.  The  Brown  &  Sharpe  Manufactur- 

ing Co.'s  tool-steel  taper  pins  are  shown  in  Table  IV, 
which  gives  considerable  information  of  value  to  those 
using  taper  pins.    This  table  shows  the  lengths  of  pins 

TABLE   IV— DIMENSIONS   OF  BROWN  &  SHARPE  TOOL 
STEEL   PINS 
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made  in  the  different  sizes  and  carries  the  suggestion 

that  pins  in  even  J-in.  lengths  are  to  be  used  in 
preference.  The  formula  given  for  the  length  of  the 
pins  shows  the  length  of  the  flat  head  with  its  rounded 
corners  to  be  equal  to  the  radius  of  the  corners  so  that 
the  pin  projects  very  little  from  the  shaft  or  collar. 
The  size  of  shaft  in  which  each  pin  is  to  be  used  is 
also  given. 

Table  V,  also  from  the  Brown  &  Sharpe  Manufac- 
turing Co.,  is  convenient  as  showing  the  drill  to  use  for 

different  sizes  of  pins.  These  drills  vary  from  0.002 
in.  to  0.003  in.  smaller  than  the  small  end  of  the  pin. 

The  greatest  discrepancy  in  practice  seems  to  be  ia 
measuring  the  length  of  the  pin.  This  should  be  easy 
to  standardize  and  it  would  seem  that  the  length  of  the 

tapered  portion  is  more  logical  than  the  over-all  length. 
In  either  case,  the  method  of  measurement  should  be 
universal.     It  would,  as  already  pointed  out,  be  better 

for  the  user  to  have  the  diameter  measured  at  the 

small  end.  But  the  economic  advantage  of  being  able 
to  make  all  lengths  of  a  given  size  pin  from  a  single 
size   of  stock  will  make  such  a  change  difficult. 

It  might  seem  better  to  make  reamers  long  enough 
to  handle  any  length  of  pin  of  a  given  size,  but  here 

TABLE  V— DRILLS  FOR  TAPER  PIX  HOLES- 
BROWN  &  SHARPE 
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again  we  have  the  economic  advantage  of  the  shorter 
reamer  which  takes  care  of  the  average  length  of  hole. 

Then,  too,  there  is  the  occasional  necessity  of  cutting 
off  reamer  ends  for  shorter  pins  in  blind  holes  or 

restricted  places,  making  the  short  reamer  an  advantage. 

The  tapered  ends  have  few  advocates  and  their  adop- 
tion seems  most  unlikely.  The  radius  of  the  ends 

should,  however,  be  uniform.  As  a  radius  equal  to 
the  large  diameter  is  easy  to  remember,  it  would  seem 
to  be  the  one  to  adopt  for  both  ends  of  the  pin. 

The  Engineer  as  an  Economist 
By  J.  A.  L.  Waddell 

The  importance  of  applying  economic  principles  to 
engineering  work  can  scarcely  be  too  strongly  stressed. 
The  remarks  made  on  this  subject  by  a  consulting  en- 

gineer of  New  York  City,  Dr.  Waddell,  when  addressing 
a  group  of  engineering  students  at  the  University  of 
Barcelona,  are  much  to  the  point  and  will  bear  repeating. 

In  the  future,  to  be  eminently  successful  in  our  profes- 
sion, one  must  be  not  only  a  competent  eng-ineer  but  also  a 

true  economist.  Up  to  the  present  it  has  usually  sufficed  to 

make  one's  construction  strong  and  durable — too  often  irre- 
spective of  cost;  but  today,  when  there  is  so  much  building 

to  be  done  and  so  little  money  available,  it  behooves  engi- 
neers to  study  the  theory  of  true  economy  in  their  designs 

and  apply  its  principles  in  all  their  works. 
Distinction  should  be  made  between  true  economy  and 

false  economy.  Many  people  think  that  the  most  economical 
thing  is  the  one  that  costs  least;  but  such  is  by  no  means  the 
case.  The  definition  of  economy  from  the  engineering  stand- 

point, as  given  in  two  of  my  books,  is  "The  science  of  ob- 
taining a  desired  result  with  the  ultimate  minimum  ex- 

penditure of  effort,  money,  or  material." When  determining,  from  the  standpoints  of  economy, 
which  one  is  the  best  of  a  number  of  proposed  constructions 
or  machines,  there  should  be  computed  for  each  case  the 
four  following  quantities  and  their  sums: 

(a)  The  annual  expense  for  operation. 
(b)  The  average  annual  cost  of  repairs. 
(c)  The  average  annual  cost  of  renewals. 
(d)  The  annual  interest  on  the  money  invested. 
That  one  for  which  the  sum  of  these  items  is  least  is  the 

most  economic  of  all  the  proposed  constructions  or  ma- 
chines; but  this  statement  is  truly  correct  only  when  the 

costs  of  operation,  repairs,  and  renewals  are  averaged  for 
a  long  term  of  years;  or  else  for  a  comparatively  short 
period  of  time,  when  the  conditions  in  respect  to  wear  at 
the  end  of  the  period  are  practically  the  same  for  all  cases. 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

Section  seven  takes  up  production  control — Sales  and 
production  schedules — Move  orders,  time  tickets  and 

schedule  cards — Dispatching  methods 

IT  HAS  BEEN  STATED  in  previous  articles  that 
the  adequate  control  of  production  is  an  important 
aid  to  satisfactory  cost  accounting,  and  in  the 

previous  article  some  of  the  contacts  between  the  cost 
department  and  the  planning  department  were  pointed 
out.  Here  we  propose  to  survey  briefly  the  problem 
of  production  control  in  order  that  the  reader  may  have 
nwre  clearly  in  mind  what  is  meant  by  the  inter- 

relationship between  production  and  costs,  a  grasp  of 
which  it  is  rather  difficult  to  obtain  without  a  general 
idea  of  what  is  involved  in  the  control  of  production. 

The  first  step  in  the  control  of  production  is  one 
which  involves  other  factors  of  the  business  in  addi- 

tion to  production,  particularly  sales.  Before  the 
production  for  a  period  can  be  planned  with  any  degree 
of  definiteness  it  is  essential  that  the  sales  and  pro- 

duction be  balanced,  or  in  other  words,  the  sales  poten- 
tiality and  productive  capacity  be  compared  and  a 

program  prepared  which  will  be  within  the  limits  of 
each.  It  is  useless  to  sell  what  cannot  be  produced 
within  the  time  allowed  and  it  is  equally  useless  to 
make  what  cannot  be  sold.  It  is  also  without  beneficial 
results  to  plan  to  make  and  sell  a  quantity  of  goods 
which  cannot  be  financed. 

A  Master  Schedxjle 

It  is  desirable,  therefore,  to  prepare  what  is  often 

called  a  "master  schedule,"  a  schedule  which  will  serve 
to  guide  and  control  all  the  subsidiary  schedules,  espe- 

cially those  for  production  and  sales.  There  are  very 
many  forms  in  which  a  master  schedule  may  be  worked 
out,  one  of  which  is  illustrated  in  Fig.  4.  Here  the 
master  schedule  is  represented  by  the  straight  diagonal 
line  which  records  the  quantity  of  production  and  sales 
to  be  produced  during  the  month  in  question. 

Such  a  line  looks  very  simple,  but  it  really  is  the 
result  of  a  great  many  factors  and  a  careful  measure- 

ment of  them  and  a  balancing  of  the  relationships 
among  them.  The  first  step  is  to  ascertain  what  the 
factory  can  actually  produce,  a  figure  which  can  only  be 
determined  with  sufficient  accuracy  if  the  various  oper- 

ations have  been  studied,  and,  as  far  as  possible,  stand- 
ardized. In  other  words,  if  manufacturing  standards 

have  not  been  established,  any  attempt  to  gage  the 
capacity  of  the  shops  is  essentially  guesswork.  Long 
experience  may  make  possible  a  fairly  accurate  guess 
but  it  is  not   usually  very  reliable. 

The  only  satisfactory  way  in  which  to  accomplish  the 
task  is  to  standardize  shop  conditions — machines,  tools, 

^work-places,  and  materials — and  then  set  definite  oper- 
ation standards  which  find  their  permanent  form  in 

instruction  cards  like  those  illustrated   in  Fig.  5.     In 

For  the  author's  forthcoming  book.     All  rights  reserved. 

passing,  it  might  be  said  also  that  instruction  cards 
are  very  useful  to  the  cost  department  when  it  is 
called  upon  for  estimates,  for  both  labor  and  burden 
costs  may  be  calculated  from  them. 

It  is  equally  essential  to  know  the  sales  probabilities 
both  as  to  quantities  and  times  of  delivery.  The  mere 
budgeting  of  sales  or  the  setting  of  quotas  is  not  suffi- 

cient, for  if  sales  and  deliveries  are  all  made  at  the 
beginning  of  the  period  in  question  it  will  obviously  be 
impossible  for  the  factory  to  supply  the  goods  when 
they  are  wanted.  A  tentative  sales  schedule  should, 
therefore,  be  prepared  showing  the  probable  quantities 
and  times  of  delivery.  Such  an  estimate  should  be 
based  on  a  careful  study  of  the  various  districts  to  be 
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FIG.  4— SCHEDULE  FOR  SALES  AND 
PltODUCTlON  BALANCE 

covered  and  their  needs,  the  probable  future  trend  of 
business  in  general  and  of  the  industry  in  which  the 
company  is  in  particular,  and  of  the  past  records  of 
the  concern. 

It  is  quite  possible  that  the  sales  and  production 
schedules  may  be  easily  harmonized  and  still  the  pro- 

gram be  quite  beyond  the  capacity  of  the  company.  It 
must  never  be  forgotten  by  either  factory  or  sales 
department  men  that  the  finances  of  the  concern  are 
quite  as  vital  to  its  successful  operation  as  either  sales 
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PIG.   5A— INSTRUCTION  CARD   FOR   PUNCHED    WORK 

is  possible  to  plan  much  more  care- 
fully for  the  future  than  is  usually 

done  if  the  problem  is  thoroughly 
studied.  In  any  event,  it  is  desirable 

to  show  actual  accomplishment  com- 
pared with  the  scheduled  plans,  and 

this  is  illustrated  in  Fig.  4  by  the 
lines  representing  actual  sales  and 

production. 
To  show  how  a  careful  study  of  the 

elements  used  in  the  control  of  pro- 
duction may  be  made,  Fig.  6  is  in- 
cluded. It  is  the  card  on  which  the 

Union  Special  Machine  Co.  makes  an 
analytical  investigation  of  each  part 

which  it  produces  for  use  in  assemb- 
ling its  machines.  In  the  upper  left- 

hand  portion  of  the  card  is  a  sum- 
mary of  the  places  where  the  part  is 

used.  At  the  right  is  information 
in  regard  to  the  material  from  which 
the  part  is  to  be  made  and  data  which 
should  serve  to  guide  the  placing  of 
orders  for  it,  particularly  in  respect 
to  economical  lots.  At  the  bottom  of 

the  card  and  on  the  reverse  side,  com- 

2 

'  997 

or  production.  If  materials  are  purchased  and  must  be 

paid  for  at  the  beginning  of  the  period  and  sales  come 
near  the  end  with  relatively  long  terms  granted,  it 

often  happens  that  the  necessary  funds  cannot  be  made 

available  and  both  selling  and  produc-        
tion  schedules  must  be  modified  in 

consequence.  Hence  we  see  that  be- 
fore a  final  master  schedule  can  be 

set  up,  buying  schedules,  payroll 
schedules  and  expense  schedules  must 
be  prepared  in  a  tentative  manner. 
When  the  temporary  schedules 

have  all  been  prepared,  it  is  then 
necessary  to  reconcile  them  in  such 
a  way  that  the  master  schedule  may 
result.  It  usually  means  a  modifica- 

tion of  a  number  of  the  component 
schedules  in  order  to  secure  harmony 

among  them.  The  individual  sched- 
Oles  when  so  established  are  the 
basis  for  the  control  of  the  various 
operations  which  they  represent. 
The  cost  accountant  has  a  direct  in- 

terest in  all  this  through  the  part 
which  he  has  in  the  setting  of  the 

expense  schedule  and  an  indirect  in- 
terest because  of  the  effect  of  the 

production   schedule  upon  his  work. 
When  the  master  schedule  has  once 

been  set  up  for  a  definite  period,  it  is 
then  necessary  to  work  out  the  de- 

tails of  the  individual  schedules.  In 

the  case  of  production  it  may  be  pos- 
sible for  an  industry  producing  a 

standardized  product  for  stock  to 
work  out  such  a  schedule  in  consider- 

able detail.  In  the  case  of  a  jobbing 

industry  it  is  almost  always  impos- 
sible to  plan  for  any  great  length  of 

time  ahead  and  the  details  must  be 
filled  in  as  it  becomes  possible. 
Except  in  extreme  cases,  however,  it 

plete  infoimation  as  to  the  various  operations  involved  in 
the  making  of  the  part  is  given.  The  last  section  is 

really  a  summary  of  the  kind  of  details  which  Fig.  5 
illustrates. 
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FIG.  5B — SHEET  2  OF  INSTRUCTION  CARD  FOR    PUNCHED  WORK 



February  15,   1923 Build  Bigger  Profitu  with  Better  Equipment 

259 

^fAMF   OF   PART 
PART NO 

■  I 

I88UCO                             NO.  SHCETS               SHEET  NO.                       DRAWINQ  Na                                                    PATTCRN  HO.                                             HADE  WtTM  FAIIT  MO.                                                                                                                      | 

I                                               USED  ON                                                1                                               USED  OM OADcns MAIIKINa  USU>        1 
MATCJttAU  ANO  aTOOK  DATA 

SUe-AS3EMSUES AtSUBltttG  ItkCNIlES uHnniis  ucmin  ||       sub-assembues ASKIMUM  HCMIKS umnNMCNMn 
mmmmmmmBwnet TtMtmum 

mL Mn-MM>IBI.V  HOC. WACHININOS. kUOHIM  HOft.       ̂  
•UB  UMMSI.V  MM. 

ll«CMM>MMl. T^ MMMMMU. 
■nOIWUTOfUM 
TNH  TO  OOMttTI  OMU 

UM  MM  NMMN  0«,V 

— 

TY«  «»I*i«tB 

ufT.  mm  pu  OMM 

MT.MU.raa ■mr.wnmmilm-m». 

ooor 

HO.  niOIt  PtX  CONTMXtB mNnP««TnM  MMW 

Set-up  cost  per  ohoer Cost  per  unit COHtUMrTtON rMA  MKT  «  MTUCU  vr TM  r4.r  M^ACt. 
PLACING  order 

MATERIAL 

I» 

, ia*cti>fl  A  TiucMiaa 

LABOR 

»• 

' 
MACH. 8ET-UP MCH.CIUUMM 

n 

TOTAL MADE  FROM 
IN  AN  CMCROEnCV  this  PADT  CAN  BE                J 

tuocrtkOM 
w^T'i 

. 

■ . 
mtm.m^mmm'^^ ■MM __ 

Prm-KM  fmrnnof  omm  to  Hmx                  1 

^OUNNUAL  DEMAND* 
PIRCENTOf  VIELO 

-  B><E 

OwT OP-N.NO. DESCRIPTION  OF  OPERATION TOOLS  USED 
Mpun 
XCHIMO MIHOK 

MACHINES 

ALTEftNATI 

MACMtNCS 

SPEED 

IN 

R.  P.  M. fEIO 
CUTS 

CUM 
TIME  PER  100  PCS. 

SET'UP 

MAOM. 

CHAME 
MO. 

MfTM 

XT.  OMT 

UT,  ooar 

  ,j 
-.   i 

  ^ 

  1   ^   1 — i 

r   1 

ronu  NO.  ii«r 

1         1 - 

FIG.  6— PRODUCTION  CONTROL  RECORD  CARD 
Vmtrtcsi/    of    the    Union    Special    Machine   Co, 

It  is  needless  to  say  that  such  a  record  represents 
a  great  deal  of  labor  in  compilation.  At  the  same  time 
the  company  has  found  it  to  be  worth  the  cost.  For 
tho.se  who  may  say  that  such  a  plan  is  all  right  for 
simple  products  but  would  be  far  too  complex  for  a 
company  manufacturing  a  great  variety  of  goods,  it 
may  be  said  that  the  concern  in  question  has  47,000 
different  parts  and  sub-assemblies  in  its  inventory.  In 
reality,  the  more  complex  the  problem  the  greater  the 
need  for  a  permanent  record  which  can  be  used  when- 

ever it  is  needed  and  which  provides  all  the  es.sential 
information  for  the  preparation  of  the  manufacturing 
orders  through  which  are  worked  out  the  detailed  con- 

trol of  production  and  the  setting  of  the  production 
schedules. 

The  Manufacturing  Order 

The  manufacturing  order  which  is  illustrated  in  Fig. 
7  is  an  excellent  example.  Most  interesting  of  all  is 
the  list  of  steps  to  be  taken  in  working  out  the  details 
of  the  order.  Few  people  realize  until  they  see  such 
a  list  how  complicated  is  the  detailed  control  of 
production. 

Many  of  the  steps  may  seem 
to  be  far  removed  from  the 
cost  department,  but  it  must 
be  remembered  that  if  they 
are    not   taken   correctly   the  For_ 
effect  of  their  inaccuracy  is 
almost  sure  to  be  felt  in  the 
cost  department  through 
either  the  time  tickets  or 
material  slips  of  one  kind  or 
another.  It  should  not  be  for- 

gotten also  that  the  farther 
back  in  the  course  of  the  op- 

erations the  mistake  is  made, 
the  harder  it  is  to  correct  it. 

It  should  be  more  clearly  real- 
ized now  by  the  reader  that 

the  statement  made  in  an 
earlier  article  was  correct 
when  it  was  stated  that  the 

cost  accountant,  if  he  is  to  perform  his  task  satisfactorily 
must  be  familiar  with  the  manufacturing  processes  and 
particularly  with  the  methods  for  their  control,  as 
otherwise  he  will  not  be  in  a  position  to  know  whether 
or  not  the  material  coming  to  him  is  correct. 

It  not  infrequently  happens  that  one  of  the  details 
which  the  writing  of  a  manufacturing  order  calls  for 
is  the  matter  of  special  tools  or  other  equipment.  In 
such  a  case  it  is  often  necessary  to  write  a  special 
order  for  them,  a  satisfactory  form  for  which  is  illus- 

trated in  Fig.  8.  The  cost  department  is  especially 
interested  in  such  orders  for  it  has  the  task  of  ascer- 

taining their  cost,  and  afterwards  of  finding  out 
whether  the  cost  is  to  be  charged  entirely  to  the  manu- 

facturing order,  or  entirely  to  some  fixed  asset 
inventory  or  part  to  one  and  part  to  the  other,  or  even 
disposed  of  in  some  other  way.  Because  special  tool 
orders  are  special  and  hence  out  of  the  ordinary  they 
require  particular  attention  on  the  part  of  both  plan- 

ning and  cost  departments. 
Material  control  is  often  so  complex  that  the  whole 

of  the  next  article  will  be  devoted  to  it  and  nothing 
will    be   said   of    it   here.      The    other    elements   to   be 
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FIG.  8— SPECIAL  TOOL  ORDER  FORM 

planned  and  scheduled  are  the  production  centers,  work- 
ers and  orders.  It  is  essential,  of  course,  that  the 

equipment  be  kept  in  a  useable  condition  at  all  times. 
If  it  is  not,  occasions  are  sure  to  come  when  it  will 
be  wanted  and  will  not  be  ready.  The  result  will  be  idle 
time  of  both  machines  and  men.  The  cost  department 
has  the  duty  of  recording  in  dollars  and  cents  all  these 
losses  and  often  the  task  is  not  an  easy  one.  It  is  also 
essential  that  the  particular  production  center  to  which 
work  has  been  scheduled  shall  be  unoccupied  at  the  time 
the  work  gets  there.  It  is  necessary,  therefore,  that 
not  only  shall  the  work  be  scheduled  through  the  factory 
but  also  that  the  production  centers  have  their  time 
scheduled  in  advance. 

It  is  hardly  possible  to  ex- 
pect the  plans  for  production 

to  work  out  successfully  un- 
less the  workers  are  sched- 

uled beforehand.  Many 
factory  managers  seem  to 
assume  that  because  workers 
are  easily  moved  from  place 
to  place  any  emergency  can 
be  taken  care  of  by  simply 

shifting  them  from -one  job 
to  another.  The  shifting 
process  often  means  loss  of 
time  and,  of  course,  offers  no 
substitute  for  a  real  lack  of 
workers.  The  presence  of 
the  requisite  number  of 
workers,  on  the  other  hand, 
ia  no  guarantee  that  those 
available  have  had  the  right 
kind  of  training  for  the  jobs 

ahead.  Hence  we  see  that  workers  should  be  planned 
for  and  .scheduled  just  like  any  of  the  other  elements 
involved  in  production  control. 

If  the  work  of  the  factory  is  to  move  along  continu- 
ously and  without  friction,  it  is  essential  that  the 

necessary  orders  and  sub-orders — for  from  certain 
points  of  view  time  tickets  and  material  issues  are  noth- 

ing more  nor  less  than  subdivisions  of  the  principal 
manufacturing  order — be  ready  for  use  when  needed. 
When  a  large  order  is  divided  into  many  lots  or  batches 
for  ease  in  dispatch  through  the  factory  the  task  of 
preparing  all  the  many  sub-orders  needs  to  be  planned 
for  and  scheduled  also.  Figs.  9  to  13  illustrate  some 
of  the  forms  which  the  sub-orders  take.  The  cost  de- 

partment is  very  much  interested  in  their  proper 
preparation  for  from  them,  as  has  been  pointed  out  pre- 

viously, the  cost  department  receives  much  of  its 
information. 

Dispatching  Work  Through  the  Factory 

It  is  not  enough  for  the  control  of  production  to 
plan  and  schedule  it.  It  is  also  necessary  to  dispatch 
it  through  the  factory,  a  proceeding  which  consists 
essentially  of  sending  out  orders  to  perform  certain 
ta.sks  at  definite  times  sufficiently  in  advance  so  that 
the  work  may  be  accomplished  as  desired  and  then 
receiving  reports  so  that  it  may  be  known  that  the 
orders  given  have  been  filled. 

In  some  cases  it  is  necessary  that  a  sub-foreman  or 
experienced  mechanic  set  up  the  machine,  put  the  tools 
in  it  correctly,  make  all  needed  adjustments  and  make 
sure  that  it  is  ready  to  operate  properly.  In  such  a 
case  an  order  like  that  illustrated  in  Fig.  9  should  be 
sent  out  in  advance  so  that  the  machine  may  be  ready 
in  time. 

Work  Directed  Through  Time  Tickets 

Time  tickets  are  a  common  means  of  actually  direct- 
ing the  work.  They  represent  the  orders  and  on  them 

are  shown  the  production  center,  the  name  and  number 
of  the  worker,  while  the  material  is  also  indicated  in  a 
certain  sense  by  the  operation  number  showing  its 
stage  of  completion.  There  is  an  almost  infinite  variety 
of  time  tickets.  A  very  satisfactory  one  is  shown  in 
Fig.  10.  From  the  time  tickets  the  cost  department 
obtains  both  labor  and  burden  costs  in  many  instances. 

When  any  operation  is  finished  on  a  lot  or  order  it  is 
necessary  to  move  it   to   the   next   operation.     In   the 
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continuous  process  type  of  industry  the  control  of 
transportation  is  often  very  simple.  A  constantly 
moving  conveyor  takes  the  goods  as  soon  as  a  unit  is 
completed  to  the  next  operation.  For  other  types  of 
industry  it  is  necessary  to  dispatch  the  movement  of 
material  in  the  same  way  as  the  operation.  It  fre- 

quently happens,  moreover,  that  at  the  end  of  any 
operation  the  work  must  be  inspected  before  being 
pa.ssed  on.  The  order  to  pass  on  the  condition  of  the 
work  and  the  report  of  the  findings  is  usually  made  on 
an  inspection  ticket  (illustrated  in  Fig.  11),  which  is 
of  considerable  importance  to  the  cost  department  in 
case  the  workers  are  paid  by  a  piece-rate  or  bonus 
method  of  payment.  The  direction  to  move  the  material 
and  the  indication  of  its  accomplishment  are  often  made 
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by  means  of  a  move  ticket.  In  Fig.  12  is  shown  one 
form  of  a  move  ticket. 

It  is  obvious  that  some  record  is  necessary  of  these 
various  details  as  they  take  place,  as  otherwise  it  would 
be  almost  impossible  to  keep  track  of  what  had  been 
done  and  what  was  yet  to  be  accomplished.  A  method 
of  doing  so  is  illustrated  in  Fig.  13.  The  operations 
are  listed  at  the  left  and  then  in  the  center  under 

"record  of  progress"  is  shown  each  one  that  is  neces- 
sary to  complete  the  order  as  it  is  taken.  When  a  dis- 

patch board  is  available,  the  means  are  at  hand  for  the 
detailed  control  of  each  step  in  the  production  of  the 
finished  goods,  for  as  the  schedule  card  shows  the  con- 

dition of  the  order,  so  the  dispatch  board  shows  the 
condition  of  the  shop  at  all  times. 

A  whole  volume  could  easily  be  devoted  to  the  subject 
matter  of  this  one  article,  so  it  is  obvious  that  all  which 
can  be  hoped  for  herein  is  a  brief  outline  of  what  is 
involved  in  production  control.  With  the  article  which 
has  preceded  this  and  the  one  which  is  to  follow  it 
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is  hoped  that  the  reader  will  have  suggested  to  him 
some  of  the  significant  relationships  between  production 
control  and  cost  accounting  which  will  aid  him  mate- 

rially as  he  continues  his  study  of  the  latter  subject. 

Courtesy  of  (fte  O.  IV.  /*.  C'#. FIG.  1  a— MOVE  TICKET 

Importance  of  Asiatic  Markets 
Notwithstanding  the  fact  that  Japan — the  best  of 

the  Asiatic  markets  for  American  machinery— ranks 
only  fourth  among  the  markets  of  the  world,  it  should 
be  emphasized  that  the  Asiatic  group  shows  signs  of 
rapidly  increasing  importance  and  possibly  de.serves 
more  attention  than  the  present  volume  of  business 
might  suggest.  Of  our  total  machinery  exports  the 
Asiatic  markets  took  7.4  per  cent  in  1910,  6.8  per  cent 
in  1913,  22.9  per  cent  in  1919,  18.5  per  cent  in  1920, 
and  26.1  per  cent  in  1921.  All  five  of  the  leading  Asiatic 
markets  rank  better  than  13  among  the  machinery 
exports  of  United  States. 
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Assembling  the  Locomobile  Clutch 
By  Milton  Wright 

There  is  much  difference  of  opinion  as  to  the  relative 
merits  of  the  various  kinds  of  clutches  used  upon  auto- 

mobiles. Cone  clutches,  disk  clutches,  single  and  mul- 
tiple disks,  dry,  or  running  in  oil,  all  have  their 

advantages  and  their  advocates.  It  is  the  province  of 
the  manufacturer  to  decide  which  form  shall  be  used 
upon  the  individual  car.  The  scope  of  this  article  is 
merely  to  describe  the  construction  of  the  type  of 
multiple-disk  clutch  used  upon  a  well-known  machine, 
the  Locomobile. 

In  the  illustration,  letters  A,  B  and  C  represent 
the  parts  of  a  clutch  ready  for  assembly.  The  remain- 

ing letters  indicate  the  component  parts  of  A.  In  the 
iinal  assembly,  part  B  is  placed  over  the  protruding 
shaft  and  the  aluminum  cover  C  is  set  over  it.  The 
clutch  is  then  so  placed  on  the  bench  that  the  wooden 
lever  D  (only  a  part  of  which  appears  in  the  picture) 
may  be  lowered  to  a  horizontal  position  with  the  shaft 
extending  through  the  hole.  A  leather  strap  depends 
from  the  outer  end  of  the  lever,  and  has  a  loop  at  the 

THE  LOCOMOHILE  CLUTCH 

bottom  into  which  the  assembler  places  his  foot,  thus 
bringing  his  weight  to  bear  upon  the  cover  and  com- 

pressing the  coil  spring  so  that  he  can  enter  the  six 
hexagon-head  bolts  that  hold  parts  A  and  C  together. 
The  lever  D  is  permanently  hinged  to  the  assembling 
bench. 

The  driving  disks  are  thirteen  in  number,  six  of 
steel  and  seven  of  raybestos,  shown  separately  at  E 
and  F  respectively.  Part  G,  which  is  the  same  as  part 
A,  is  cut  upon  its  inner  face  as  an  internal  gear  and 
the  raybestos  disks  are  cut  as  external  gears  to  match, 
the  diameters  being  so  calculated  that  the  disks  will 
enter  part  G  and  slide  freely  endwise  but  without  appre- 

ciable shake.  As  part  G  is  bolted  directly  to  the  fly- 
wheel of  the  engine,  these  disks  are  thus  positively 

driven. 

The  steel  disks  E  are  cut  as  internal  gears  to  fit  in  the 
same  way  over  the  teeth  of  part  H.  The  complete  driven 
member  /  is  made  up  of  parts  H,  J  and  K,  the  latter 
being  disks  of  heavy  sheet  fabric  resembling  rubber 
packing  which  are  riveted  to  the  three-lobed  spider  J 
and  later  bolted  to  part  H,  thus  forming  a  single  flex- 

ible unit.  When  assembled,  the  steel  disks  become  a 
part  of  this  unit,  as  the  raybestos  disks  are  of  the 
driving  member. 

All  of  the  toothed  parts  are  cut  upon  the  Fellows 
gear  shaper.  As  the  cutting  of  an  internal  gear  of  the 
nature  of  part  G  necessitates  an  annular  recess  at  the 
inner  end  of  the  ring  as  a  run-out  for  the  cutter,  the 
first  raybestos  disk  is  without  teeth  and  is  riveted  to 
the  inner  face  of  the  shell.  The  steel  and  raybestos 
disks  are  then  put  in  alternately  until  all  are  in  place. 

Holding  Up  the  Inspector's  Hands 
By  0.  C.  Richards 

In  many  shops,  the  inspector  is  expected  by  the  rank 
and  file  to  catch  all  mistakes  anyone  may  make,  and  be 
the  goat  any  time  that  a  piece  of  bad  work  gets  out  of  the 
department.  I  have  often  heard  remarks  to  that  effect 
from  both  workman  and  foreman.  It  is  not  uncommon 

to  hear,  "Well,  I  think  that  is  good  enough.  I  have  put 
out  this  kind  of  a  job  before  and  it  passed  the  inspector." 

It  is  not  hard  to  see  what  the  effect  of  such  an  attitude 
will  be  on  the  morale  of  the  producers.  One  result  will  be 
that  a  larger  force  of  inspectors  will  be  needed  to  handle 
the  large  volume  of  detail.  The  inspection  department 
will  indeed  have  a  hard  row  to  hoe.  Where  spot  checking 
was  perfectly  satisfactory,  when  the  workmen  realized 
their  responsibility,  a  100  per  cent  inspection  will  often 
be  required  to  insure  the  quality  of  the  work  leaving  the 
department  when  they  do  not  realize  it. 

The  only  excuse  for  the  need  of  inspection  is  the  fact 
that  neither  foreman  nor  workman  is  found  100  p>er  cent 
perfect  in  ability  and  effort.  Wherever  there  is  a  marked 
feeling  of  dependence  on  the  inspector,  it  is  very  evident 
that  workmen  will  become  careless.  There  is  entirely 
too  little  attention  given  by  the  average  foreman  to 
instruction  along  this  line.  In  fact,  I  have  actually  heard 
the  inspection  department  criticised  by  a  foreman  in  the 
presence  of  the  workmen. 

I  have  had  the  idea  of  personal  responsibility  im- 
pressed upon  me  in  a  very  forcible  manner.  The  man- 

agement of  a  firm  for  which  I  once  worked  laid  a  great 
deal  of  stress  on  this  point,  and  I  will  always  be  grateful 
for  the  deep  impression  left  on  me  personally.  During 
the  late  business  depression,  the  inspectors  were  entirely 
removed  from  the  department  of  which  I  was  foreman, 
and  I  am  sure  that  I  will  be  borne  out  in  the  assertion 

that  there  was  absolutely  no  let-down  in  quality. 
I  consider  a  good  inspector  a  great  help  to  a  foreman, 

and  am  sure  that  the  foreman  will  find  many  chances  to 
assist  the  inspector  in  becoming  more  valuable.  I  have 
several  times  taken  an  inexperienced  inspector  in  hand 
and  spent  a  considerable  amount  of  time  instructing  him 
as  to  points  to  watch,  and  why  certain  inaccuracies  will 
make  trouble  later  on.  I  have  found  such  time  well  spent 
and  have  always  received  thanks  from  the  inspection 
foreman.  Of  course,  considerable  diplomacy  is  needed,  as 
the  foreman  can  act  in  an  advisory  way  only  and  will 
soon  come  to  grief  if  he  attempts  to  exceed  his  authority. 

If  the  workman  will  be  thoroughly  honest  and  give  his 
best  efforts  and  his  most  careful  thought,  he  will  not 
accept  parts  that  are  rot  in  good  condition  and  will  not 
pass  out  of  his  hands  anything  that  he  does  not  know  is 
all  right.  Of  course  there  may  be,  occasionally,  defects 
that  are  not  obvious  without  very  careful  gaging  or 
checking  to  drawings  to  which  the  workman  does  not 
have  access.  It  is  not  reasonable  to  expect  perfection, 
but  I  am  confident  that  systematic  propaganda  of  the 

idea  of  "Holding  up  the  inspector's  hands"  will  result  in 
a  very  substantial,  improvement  in  quality. 

I 
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Draftsmen  and  Their  Chances  for  Promotion 
By  G.   M.   EATON 

Chief  Mechanical  Engineer, 
WesUnghou.se  Klectric  &   Manufacturing  Oo. 

Men  who  have  risen  from  the  drawing 

board — Why  some  draftsmen  do  not  rise — 
A  few  maxims  and  a  lot  of  good  advice 

A  FTER  READING  the  article  entitled  "The  Disease 
/a  Called  Drafting — Discussion,"  by  Elam  Whitney, 

X  A.  on  page  960,  Vol.  57,  of  the  American  Machinist, 
it  is  my  opinion  that  the  title  would  more  acaqrately 
describe  the  article  it  heads,  if  the  punctuation  were 

altered  to  make  it  read,  "The  Disease  Called  'Drafting 
Discussion.' " 

I  am  a  draftsman  and  proud  of  it.  I  admit  that  I 
am  a  good  draftsman.  True,  I  no  longer  work  at  the 
profession  steadily,  but  many  a  night  at  home  I  dig  out 
structures  on  the  drawing  board  that  I  can  arrive  at  in 
no  other  way. 
From  the  standpoint,  then,  of  a  man  who  respects 

the  profession  of  draftsman,  I  wish  to  ask  Mr.  Whitney 
whether  his  experience  does  not  show  shining  examples 
of  promotion  from  the  drafting  room.  He  has  painted 
a  picture  of  unmitigated  gloom,  tending  to  dampen  the 

ambition  and  discourage  the  initiative  of  the  "poor 
devil  of  a  draftsman." 

Let's  look  at  the  other  side  of  the  shield. 
I  am  well  acquainted  with  a  large  industrial  organ- 

ization where  the  men  now  occupying  the  positions  of 
Vice  President,  Director  of  Engineering,  and  Chief 
Engineer,  all  started  as  draftsmen.  In  the  Westing- 
house  Electric  and  Manufacturing  Co.,  with  which  I 
have  the  honor  of  being  connected,  a  large  number  of 
men  have  risen  to  very  responsible  positions  from  the 
drawing  board. 

Men  Who  Have  Risen 

The  present  manager  of  one  of  our  subsidiary  com- 
panies was  once  a  draftsman  with  the  parent  company. 

Some  of  the  most  important  phases  of  our  engineering 
work  are  directed  by  men  to  whom  their  experience 
at  the  drawing  board  is  of  priceless  value. 

The  fact  that  great  men  have  been  through  the  mill 
does  not  mean  that  the  drawing  board  is  an  ideal  per- 

manent roost  for  able  men,  and  this  leads  to  the  state- 
ment of  a  creed  that  is  radically  different  from  Mr. 

Whitney's  proposed  cure.  If  I  read  his  article  correctly, 
he  is  searching  for  some  magic  method  by  which  the 
ablest  men  can  be  broadened,  and  kept  happy,  working 
on  the  board  until  they  reach  the  retiring  age  limit. 

The  quest  of  Ponce  de  Leon  for  the  "Fountain  of 
youth"  was  just  as  hopeful  and  logical  as  this  will-0- 
the-wisp. 

This  is,  perhaps,  the  logical  place  to  dissect  the  funda- 
mental reasons  for  the  stagnation  of  some  draftsmen. 

Some  employers  seem  to  view  a  new  drafting  recruit 
as  in  the  same  class  as  a  bar  of  40-50  carbon  steel.  The 
steel  is  cut  off,  trimmed,  machined  to  the  desired  shape 
and  size,  and  is  then  given  a  heat  treatment  and  a  bit 

of  superficial  polish  to  keep  it  in  precise  statu  quo  for 
the  permanent  fulfillment  of  some  definitely  prescribed 
function.  The  draftsman  is  supposed  by  such  em- 

ployers to  learn  the  system  and  practice  of  the  plant 
and  to  become  adept  in  matching  requirements  against 
facilities,  and  then  stick  right  there  till  he  drops  in  his 
tracks.  Fortunately,  this  misconception  is  not  universal 
on  the  part  of  employers. 

Too  many  draftsmen  assume  Mr.  Whitney's  pes- 
simistic attitude  and  abandon  or  never  start  determined 

effort  to  grow. 

After  some  thirty  years  of  observing  this  problem  of 
drafting  development,  I  have  pegged  up  some  fixed  con- 
clusions. 

First — Regardless  of  how  such  discouraging  condi- 
tions as  today  face  the  draftsman  may  have  started, 

the  first  move  for  an  improved  condition  lies  with  the 
draftsman  as  an  individual. 

I  hear  some  brother  draftsman  start  to  deliver  a 

pretty  smooth-sounding  line  oi  talk  to  prove  that  he  is 
the  victim  of  circumstance.  Pardon  me,  brother,  if  I 
interrupt.  The  very  rounded  smoothness  of  your  flow- 

ing periods,  proves  that  you  have  committed  your 
speech  to  memory  and  have  hypnotized  yourself  into 
believing  it  is  a  correct  picture  of  the  facts.  Frankly, 
I  am  from  Missouri. 

If  you  like  mottoes,  pin  this  one  up  where  you  can 

see  it:  "Opportunity  has  no  age  nor  date.  It  has  con- 
ditions and  circumstances.  He  who  fulfils  the  conditions 

and  conquers  the  circumstances  has  a  sure  future." 
Then  peg  a  short  one  up  alongside:  "If  you  must  kill 
time,  try  working  it  to  death."  There  is  the  law  and  the 
prophets  for  draftsmen  and  all  other  men. 

A  Draftsman's  Secret  of  Success 
The  best  draftsman  I  ever  met  was  asked  the  secret 

of  his  success  by  a  new  addition  to  the  force.  He  said, 

"Keep  the  business  end  of  your  pencil  on  the  paper, 
and  keep  it  moving."  But  he  remained  a  draftsman 
many  many  years.  He  should  have  added  a  list  of  other 
things  like  this: 

Study  in  correspondence  or  night  schools;  read  tech- 
nical literature;  then,  as  you  grow,  write  articles  for 

the  American  Machinist  and  other  technical  papers. 
If  you  are  so  fortunate  as  to  live  in  a  city  like  Pitts- 

burgh, attend  engineering  meetings;  for  example,  the 

Engineers'  Society  of  Western  Pennsylvania,  the 
A.S.M.E.,  the  A.I.E.E.  Find  which  fits  you  best  and 
join  as  a  junior  member.  Find  work  to  do  in  the  society 
of  your  choice;  possibly  you  will  be  given  undesirable 
work  at  first,  but  do  it  well.  There  is  always  plenty  to 
do  and  it  is  an  opportunity  if  you  can  only  realize  it. 
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This  work  among  live  engineers  will  serve  to  broaden 
your  point  of  view  and  will  fit  you  to  fill  one  of  the 
openings  in  the  organization  where  you  are  employed. 

Mr.  Whitney  hits  the  nail  on  the  head  in  his  refer- 
ence to  the  narrowing  tendency  of  continued  and  exclu- 
sive application  of  effort  over  the  drawing  board.  The 

man  of  the  future  who  is  now  at  the  board  must  watch 
perpetually  to  head  this  off,  and  close  contact  with  men 
of  present  achievement  in  the  engineering  .societies  is 
the  best  safeguard.  The  leaders  in  all  industries  are 
continually  sifting  their  forces  to  find  men  of  caliber 
big  enough  to  fill  existing  gaps.  It  is  up  to  you  to 
broaden  so  that  you  will  be  successively  singled  out  by 
the  meshes  of  larger  and  larger  screens. 

Work  Is  Fun,  Not  Drudgery 

Do  I  hear  you  say  this  means  a  deuce  of  a  lot  of  work 
and  mighty  little  fun?  Get  this  fact  digested  and 
assimilated  into  your  bones:  If  you  are  the  kind  of 
red-blooded  man  that  is  worth  building,  you  will  find 
that  in  carving  out  a  career  "Work  is  fun." 

The  second  tenet  of  my  creed  is  this:  The  most  cor- 
rosive influence  among  draftsmen  is  the  Bolshevik 

draftsman  who  sees  his  employer  as  his  enemy  and  who 
spreads  a  negative  gospel  of  gloom,  discontent,  and  dis- 

loyalty. The  man  who  lends  a  willing  ear  to  the 
chronic  sorehead  is  a  close  second.  The  men  who  are 
going  to  rise  to  prominence  via  the  drafting  route  will 
avoid  the  grouch  as  the  plague,  and  will  pound  away 
with  single-minded  persistence  on  rising  from  the  actual 
making  of  drawings  to  the  direction  of  such  work  and 
to  still  more  difficult  undertakings. 

The  very  fact  that  there  are  some  discouragements  in 
the  path  of  draftsmen  is  a  definite  key  to  the  door  of 
opportunity  for  men  of  spine  who  can  carve  a  way 
through  for  themselves.    Anybody  can  successfully  buck 

an  easy  game,  but  it  take3  a  real  man  to  overcome  real 
obstacles. 

There  will  always  be  men  who  are  better  fitted  by 
natural  talents  for  drafting  than  for  any  other  line  of 
endeavor,  and  every  large  force  will  contain  a  sprin- 

kling of  older  men.  I  am  positive  that  a  goodly  propor- 
tion of  these  men  could  today  be  more  valuable  to  them- 

selves and  their  employers  had  they  started  early  to 
follow  the  preceding  suggestions. 

Success  the  Result  of  Earnest  Effort 

I  concur  fully  in  the  contact  with  the  shop  which  Mr. 
Whitney  advocates,  though  I  prefer  the  method  which  I 
followed  for  years  in  my  early  life  as  a  draftsman  in 
the  Union  Iron  Works  in  San  Francisco.  I  went  to  work 
an  hour  early  every  day  and  spent  that  hour  becoming 
thoroughly  posted  on  every  operation  involved  in  build- 

ing machines  which  I  designed.  This  involved  co-opera- 
tion at  home,  and  the  Lord  help  the  young  man  who  does 

not  receive  this  vital  aid  in  his  career.  He  will  certainly' need  outside  aid. 

There  are  apparent  difficulties  in  the  administration 
of  drafting  forces,  where  men  enter,  learn,  grow,  and 

pass  on,  but  these  difficulties  are  not  I'eal.  We  have  to 
choose  between  a  turnover  where  the  outgoing  talent 
and  experience  is  lost  to  the  organization,  and  a  turn- 

over where  this  is  all  retained  and  the  organization  thus 
built  up  of  men  who  know  the  problems  and  reactions  of 
draftsmen  from  personal  experience. 

The  draftsman  who  lies  comatose  under  the  tree  of 
opportunity  with  his  mouth  agape,  awaiting  the  chance 
dropping  of  a  plum  down  his  gullet  will  finally  be  buried 
right  there.  The  plums  are  for  the  man  who  laboriously 
shins  up  and  shakes  the  tree. 

In  any  live  organization,  the  man  who  does  this 
wi.sely  will  be  met  more  than  half  way. 

The  Machine  Shop  Foreman's  Salary 
By  F.  p.  Terry 

Belfast,  Ireland. 

The  small  salary — or  should  we  say  wage — of  the 
machine  shop  foreman  is  often  commented  upon  when 
foremen  gather  together,  and  is  even  more  often 

•  throught  about  and  brooded  over  when  they  are  alone. 
A  proper  recognition,  as  well  in  other  ways  as  in  salary, 
to  keep  pace  with  the  growth  of  their  responsibilities 
has  not  been  given  these  men,  for,  in  some  cases  known 
to  me,  foremen  in  charge  of  two  or  three  hundred  men 
do  not  receive  as  much  remuneration  as  some  others 
who  have  only  twenty  or  so  to  look  after. 

This  state  of  affairs  has  existed  since  long  before  the 
war.  When  considering  war  bonuses  and  the  like  the 

poor  foremen,  as  usual,  came  off  very  badly,  many  re- 
ceiving less  than  some  of  the  unskilled  operators,  who 

got  piecework  rates  and  who  were  protected  on  one  side 
by  the  labor  unions  and  on  the  other  by  a  kind-hearted 
government.  In  many  cases  the  foremen  were  informed 
that  the  reason  for  the  smallness  of  their  advance  was 

that  it  was  to  be  permanent,  and  not  subject  to  reduc- 
tion after  the  war.  Such  promises  have  been  broken 

long  ago  and  in  some  cases  these  foremen  have  been 
given  the  alternative  of  accepting  substantial  cuts  or 
being  dismissed. 

It  has  many  times  been  said  that  the  foreman  gets 
what  he  is  worth  and  that  employers  are  prone  to  take 
him  at  his  own  valuation.     While  this  may  be  true  in 

some  cases  it  does  not  cover  all,  and  I  am  afraid  that 
there  are  in  this  country  a  good  many  unemployed  fore- 

men who  have  refused  to  give  their  services  in  return 
for  inadequate  remuneration,  while  many  others  have 
been  compelled  to  take  inferior  positions  in  order  to 
keep  the  wolf  from  the  door. 

These  men  have  seen  their  positions  filled  by  a  class 
that  is  prepared  to  accept  anything  that  offers  in  the 
way  of  salary,  with  the  intent  to  make  up  the  deficiency 
by  means  of  secret  commissions  on  supplies  and  doles 
from  workmen  for  the,  privilege  of  being  kept  in  em-  ! 

ployment. 
Of  course  it  is  difficult  to  get  the  employers,  especially 

the  ones  that  believe  in  small  wages,  to  accept  this  point 
of  view.  It  would,  however,  be  well  worth  their  while 
to  study  the  conditions,  for  it  is  more  than  likely  they 
would  discover  that  what  they  save  by  their  niggardly 
policy  toward  their  foremen  is  far  outweighed  by  the 
losses  due  to  lessened  output  and  higher  production 
costs. 

A  capable  and  reliable  foreman  is  a  good  investment, 
however  small  the  shop,  and  if  a  shop  is  going  to  have  a 
foreman  at  all  it  is  far  better  to  have  one  whose  qualifi- 

cations are  such  as  to  command  a  good  salary  than  to 
have  a  less  efficient  man  whose  shortcomings  will  cost 
the  employer  much  more  than  the  amount  necessary  to 
secure  the  services  of  the  better  man. 

There  should  be  a  good  foreman  in  every  machine 

shop.  He  should  be  capable  of  designing  jigs  and  fix- 
tures, for,  even  though  a  regular  designer  is  employed. 
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the  foreman's  advice  and  friendly  criticisms  are  worth 
all  they  cost.  He  should  also  be  able  to  select  equip- 

ment when  necessary.  He  should  possess  the  experience 
and  tact  in  handling  men  that  will  enable  him  faithfully 
to  represent  his  employer  to  the  workmen  and,  what  is 
of  equal  importance,  the  workmen  to  his  employer. 

Such  a  man  will  always  keep  things  moving  forward. 

He  is  not  concerned  with  the  saying:  "What  we  have 
done  before  has  worked  well;  why  change  it?"  His 
motto  is:  "Can  it  be  done  better?"  A  firm  that  expects 
to  retain  such  a  foreman  at  a  small  wage  is  doomed  to 
disappointment,  for  under  such  condition  the  best  of 
men  will  soon  reach  the  stage  of  inquiring  of  himself, 

"What's  the  use?"  and  will  either  settle  into  apathy  or 
go  elsewhere. 

There  is  another  scare  commonly  put  up  to  keep  down 

the  foreman's  remuneration.  .  Some  employers  profess  to 
believe  that  a  good  salary  tends  to  develop  a  swelled 
head.  There  is  an  old  saying  that  gives  answer  to  this: 

"Brains  do  not  swell,  but  the  head  that  lacks  them."  A 
certain  amount  of  pride  is,  after  all,  desirable. 

There  are  employers  who  believe  in  adequate  salaries 
for  their  men,  among  them  the  late  Lord  Northcliffe,  of 

whom  it  is  said  that  he  often  doubled  a  man's  salary 
in  the  course  of  a  friendly  chat.  A  similar  policy  might 
well  be  adopted  in  many  of  our  machine  shops,  for  it  cer- 

tainly could  have  no  worse  effect  than  the  present  atti- 
tude, which,  as  a  Glasgow  foreman  said  to  me  a  few 

days  ago,  is  "fast  makin'  us  the  fines'  bolshies  in  the 

warld". 

Proposed  Wire  and  Sheet  Metal  Gages 
A  SUB-COMMITTEE  of  the  National  Screw  Thread 

Commission  has  been  at  work  for  over  a  year  on  a 
standardized  system  of  wire  and  sheet-metal  gages 
eliminating  many  sizes  and  have  agreed  tentatively 
upon  the  following.  These  are  for  the  criticism  of 
all  users  of  such  gages.  Criticisms  should  be  sent  to 
us  or  to  E.  C.  Peck,  General  Superintendent,  Cleve- 

land Twist  Drill  Co.,  Cleveland,  Ohio. 

Group  No.  1    Group  No.  2    Group  No.  3    Group  No.  4   Group  No.  5 
In.  In.  In.  In.  In. 

0  001 0.012 0.033 0.064 0.  105 
0.002 0.014 0.036 0.068 0.110 
0.003 0.016 0.039 0.072 0.115 
0.004 0.018 0.042 0.076 0.120 
0.005 0.020 0.045 0.080 0.125 

0.006 0.022 0.048 0.084 0.130 

0.007 0.024 0.051 0.088 0.135 

0.008 0.026 0.054 0.092 0.140 

0.009 0.028 0.057 0.096 0.145 
0.010 0.030 0.060 0.100 0.150 

Group  No.  6 Group  No.  7 Group  No.  8 Group  No. 9  Group  No.  10 

n. In. In. In. 
In. 0. 156 0.217 0.288 0.369 0.460 

0.162 0.224 0.296 
0.378 0.470 

0.168 0.231 0.304 0.387 0.480 
0.174 0.238 0.312 0.396 0.490 
0.180 0.245 0.320 0.405 0.500 
0  186 0.252 0.328 0.414 0.510 
0.192 0.259 0.336 0.423 0.520 
0.198 0.266 0.344 0.432 0.530 
0.204 0.273 0.352 0.441 0.540 
0.210 0.280 0.360 0.450 0.550 

It  should be  noted  that  size  No.  1 is  0.001  in ;  size  No.  18  is 
0.018  in.;  size  No.  51  is  0 051  in. 

In  studying  this  subject  the  committee  found  there 
were  26  systems  in  more  or  less  use.  The  total  num- 

ber of  sizes  in  the  various  systems  up  to  0.550  in. 
is  1.226. 

It  will  be  noted  that  the  proposed  standard  con- 
tains 10  groups  of  sizes.  The  variation  in  each  group 

is  by  arithmetical  progression.  It  has  been  found 
that  group  No.  1  with  a  minus  tolerance  of  0.0002 
in.  will  take  in  86  sizes  of  the  26  systems;  group  2 
with  a  minus  tolerance,  0.0003  in.,  will  take  in  126 
sizes  of  the  26  systems. 

Allowing  a  minus  tolerance  of  0.0005  in.  on  all  the 
rest  of  the  groups: 

No.  3  will  take  in  63  sizes 
No.  4  will  take  in  41  sizes 
No.  5  will  take  in  32  sizes 
No,  {>  will  take  in  16  sizes 

No.  7  will  take  in  15  sizes 
No.  8  will  take  in     2  sizes 
No.  9  will  take  in     3  sizes 
No.  10  will  take  in    8  sizes 

If  we  should  consider  that  the  accuracy  of  measure- 
ment will  vary  by  either  plus  or  minus  one-tenth  of  a 

thousandth  then  the  proposed  table  will  take  in  428 
sizes,  or  35  per  cent  of  the  total  list.  If  accuracy  is 
not  required  closer  than  plus  or  minus  five-tenths  of 
a  thousandth  then  there  will  be  547  sizes,  or  44.7  per 
cent  included  in  the  proposed  tables. 

This  makes  a  total  of  392  sizes  or  32  per  cent  of  the 
whole. 

What's  Wrong  with  the  Railroad  Shops? — Discussion 

By  John  Mark  May 

I  have  read  the  recent  articles  in  the  American 

Machinist  entitled  "What's  Wrong  With  the  Railroad 
Shops?"  with  much  interest  because  in  them  there  is  a 
volume  of  facts  that  many  who  have  been  connected 
with  both  railroad  and  other  shops  know,  even  though 
for  various  reasons  they  have  not  sought  to  put  them 
in  print.  There  ought  and  I  believe  there  will  come 
a  lot  of  good  to  the  railroad  shops  from  the  study  of 
these  articles. 

There  does  seem  to  me,  however,  to  be  one  point 
that  has  not  been  touched  upon  which  is  a  burden  to 
the  railroads  in  general,  probably  to  a  greater  extent 
than  in  any  other  class  of  shops.  It  is  the  lack  of  loy- 

alty that  the  employees  have  for  their  employers. 

Loyalty  on  Railroads 

The  discipline  on  the  railroads  is  more  strict  gen- 
erally and  perhaps  that  is  one  reason  for  lack  of  loyalty. 

However,  my  experience  as  a  railroad  employee  for 
about  seven  years  in  office  duties,  train  service,  and  shop 
work  with  two  of  the  large  railroads  in  the  Eastern 
part  of  the  United  States,  when  compared  with  a  like 
service  with  some  of  the  large  manufacturing  concerns 
in  the  same  locality,  leads  me  to  believe  that  there  is 
a  decided  difference  in  this  important  matter — loyalty. 

On  the  railroads  each  individual,  and  each  depart- 
ment, had  less  regard  for  other  individuals,  and  for 

other  departments,  and  seemingly  gave  less  thought 
about  the  organization  as  a  whole  than  did  those  in  the 
manufacturing  concerns. 

This  matter  of  loyalty  is  bound  to  aflfect  production 
in  both  quality  and  quantity  and  I  believe  is  one  of  the 
problems  that  the  railroad  shop  must  find  a  way  to  solve. 
It  would  be  interesting  and  helpful  to  hear  from  others 
who  may  have  had  experience  in  both  kinds  of  shops. 



266 AMERICAN     MACHINIST Vol.  58,  No.  7 

i«» 

Ji  C4 

J,<ti 'o 

o 
H 

a •FN 

CO 

u 
o 

s 

is m 

^  r»»  ̂  

—  »^  •*■  f'\ '^0  k/%    —   OO 

r^  f^  _  rr. 

—  O  — 
r^  ̂ o  l/^ "T  <N  in 

eo  ■*■  o* 

■*  <N  CT- 

rsi  ̂ o  a> 

o  irt  ̂ /^ ■♦  o^  >o 
«0  fO  « 

oo  ̂   — ■rt  CO  ̂ o 
o*  —  r^. 

NO   "■  O^ —  « 

flO  k'S  O O^  ̂ O  <N 

rO  >0  (N 

47
6 

1.993 

10,933 

00   . u^  - 

go  ' 

s IN. 

<N  -O  «N 
tn  r^  ■« 
ON  m 

-  o*  »  —  fN  r*  ■ .  OS  u^  (^  v>  rs 
■- -fN  _  ̂   «   . 

—  m 

OS  — 

NO 

o 

S 
fTv  NO  ; 

Os  o  o 

u^  "V  r*. 

r*       — 

^"  U^  "•-  M rs  OO  o ro  o OS   sO so  <*^ 

■  <N  oo  o 
-  (s«  00  oo 

•  in  oo  O  *  ̂   ̂   oO 
%  r*  r<  r<-^  oo  m  — 
J  fo  r^.  f«^        so 

t3    oS-^   I 

lis. liTSN-a 

m  (~\  -**  i-n  r-.  rh  ."^  ̂   yj  X  /^  C 

p  u  X  «  o  <:  w  fa  a  ►::  '-'■-'-''  ̂  

•♦   —  O  —  ON  f^ 
sO  sO  rs  oo  ■«-  -w Os  oo  ■••  o  oo  fNl —  o*  tC  o  V  V 
irt  ■-  ̂   m  —  -^ 
tn  sO  — 

0»  O  O  OS  P^  - 

(^  M  OS  ON  rs*  — r^  oo  eo  O  so  o 

O  *N  m  PN|  ■*■  oo 

oo  O  sO  OO  OO  >/N OS  (^  o  rs*  r^  <N 
—  r^  «s  ON  ON  — 

Os  On  ̂   ̂   <N  >0 
r^t  —  r>i  CO  NO  ̂ o 
•A  '^  On  r^  ■*   — 

«  r^  Ofio  (N  o 
OS  —  ■*  t'^  ***  o* Os  1/^  lA  On  OO  ̂  

O  ̂   O*  5  ̂   "O  O 
o  NO  —  »*;  —  o  — 

sO  M  irv  **;  OO  ■^  — 
Os'  rsi*  oo'  ''^  p»* 

—  ̂   *M  f^  On   .— «*>  r^  On  o;  >n  o 

flO  «n  (N  'O  NO  m 

O  —  f*^^''^  ̂ psi 

00  ■«■  — 

oo  Os  (N  ̂   Os  (N ■^  OO  fNi  r^  u-i  psi 
»<^  m  o  «^  so  00 

o  fN  f^  ®  r**  OO 
OO  Q.  f^  ̂   rO  fsj 

r>,  OO  m  ■^oo  — 
so  OO  rCo  rr^ 

OO  00  **  "~  •—  Os rs4  sO  OO  >A  00  (^ ■^  _  O  u^(*\  — os^ON^m  tN»  ̂  

ro  ̂   »n  nO  in  u-i O  r>.  Os  NO  r^  p*. 
m  o  (^  "^  €M  sO 

y, 
S 

5  s<; 
3    5  i^ 

HZ 

3 

.  a 

I*
 

5!  .3 

"*  CTs 

«^  — ^4 

■g'g 

d 

w 
be 

s 

u 
O 

Cm 

o 

J2 

o 
Oh 

C8 

a 

•p4 

On 

Oh 

•pn 

na 

2  o 

-0, 

-&. 

Z  6 

_  5 

.•J  §-g T3  _5  2  «  s  :3 

S-a.S  "  S  a 

•3    =    M  g   S    » 
a  o  13  S  «  «a 



Febr-uary  15,  1923 BniM'Vrffyer  Profits  with  Better  Equipment 

267 

When  Poor  Work  Can  Be  Excused 
BV  O.  B.  Jones 

Executives  in  the  machine  shop  are  often  uncertain 
regarding  the  hiring  of  help,  often  fighting  shy  of  the 
men  not  thoroughly  experienced ;  but  it  is  important  not 
to  deprive  oneself  of  such  employees  who  will  later  de- 

velop into  very  good  mechanics.  Too  often  stress  is 
laid  on  experience,  overlooking  at  the  same  time  the 
quality  of  sincerity  that  employees  should  possess.  As 

one  foresighted  superintendent  observed,  "Give  me  the 
sincere  man  every  time,  even  though  he  lacks  experi- 

ence, in  preference  to  the  chap  who  has  experience  but 

is  not  exerting  his  best." 
There  is  a  good  deal  warranting  thought  in  what  this 

superintendent  says.  And  in  this  connection  it  should 
prove  interesting  to  quote  the  foreman  of  one  machine 
shop  who  had  been  experimenting  with  help  to  a  con- 

siderable extent.  He  insisted:  "What  I  demand  first 
of  all,  is  that  an  applicant  be  interested  in  the  work  he 

undertakes.  That  is  essential.  I  Jon't  care  a  hoot 
whether  he  is  or  i3  not  an  A-1  mechanic.  With  sin- 

cerity and  interest  he  can  improve  his  position,  and  that 
is  what  we  all  want,  a  man  to  grow  in  experience  as  he 
goes  along — no  backsliders  by  intent." 

No  backsliders  by  intent!  Here  it  may  be  said  that 
this  foreman  did  not  countenance  any  slipshod  work 
when  the  operator  cotdd  do  better.  He  knew  his  men 
and  their  abilities.  The  man  under  him  who  had  at- 

tained proficiency  could  not-  put  through  questionable 
work  because  he  happened  to  be  on  a  piece  basis.  The 
only  time  that  this  foreman  condoned  poor  work  was 
when  the  employee  was  inexperienced,  but  sincere  in  do- 

ing his  best.  That  is  a  rule  by  which  more  executives 
in  the  machine  shop  should  govern  themselves. 

The  Old  Man  without  a  Trade 
By  0.  C.  Richards 

There  is  a  certain  class  of  men  that  we  are  wont  to 
think  of  as  past  their  usefulness  and  of  very  little  con- 

sequence in  our  shops.  In  this  class  is  the  old  man  who 
has  never  learned  a  trade  or  who  has  become  physically 
unable  to  continue  in  his  accustomed  vocation.  He  may 
have  been  a  salesman  or  he  may  have  followed  one  of 
many  occupations.  Perhaps  he  has  been  only  mediocre, 
possibly  he  has  had  a  small  business  of  his  own  which 
has  not  prospered.  Usually  his  strength  is  limited, 
but  he  is  willing  to  work  and  must  find  some  way  of 
earning  a  living  during  his  declining  years.  I  believe 
that  we  have  room  for  many  such  men  in  the  ordinary 
shop  and  should  be  glad  to  get  them. 

A  man  of  this  description  often  finds  a  place  as  tool- 
crib  attendant.  I  have  in  mind  a  man  who  was  a  travel- 

ing salesman  for  many  years,  and  who  was  obliged  to 
quit  the  road  due  to  advancing  age  and  the  effort  re- 

quired to  keep  the  pace  set  by  younger  men.  He  made 
an  excellent  man  to  care  for  the  toolcrib  and  thus  found 
something  that  he  could  do,  and  do  well,  without  taxing 
his  strength.  Another  man  had,  in  his  younger  days, 
been  a  freight  handler  and  warehouse  man.  As  he  came 
to  advancing  years  he  found  that  he  was  unable  to  do 
such  work  on  account  of  the  heavy  labor  involved.  He 
secured  a  place  as  toolcrib  man  and  filled  it  very  satis- 

factorily. Stockroom  clerks,  where  the  materials  are 
not  such  as  to  involve  heavy  manual  labor,  can  well  be 
recruited  from  this  class. 

One  shop  does  not  employ  colored  porters  and 
sweepers.  The  sweepers  are  mostly  just  such  men  as 
we  are  discussing,  having  usually  been  laborers  during 
their  active  years.  Wherever  men  are  needed  to  supply 
material  to  productive  workers  and  to  do  the  little  odd 
jobs  necessary  to  keep  a  .steady  flow  of  production,  the 
old  man  is  of  decided  value.  In  an  assembly  depart- 

ment, of  which  I  was  once  foreman,  one  job  consisted  in 
operating  a  small  power  shear  and  keeping  the  work- 

men supplied  with  insulating  materials,  much  of  which 
could  not  be  ordered  in  advance.  An  interruption  to 
this  job  meant  a  real  loss  of  production,  consequently 
it  was  very  annoying  to  have  to  break  in  a  new  man. 
Several  times  a  younger  man  was  employed  for  this 
job,  with  the  result  that  in  a  few  weeks  he  was  asking 
for  work  where  he  could  learn  something  of  value  and 
advance  himself.  We  then  secured  an  ex-bookkeeper 
who  had  lost  his  position  through  his  inability  to  keep 
up  with  the  march  of  progress.  There  was  no  more 
trouble  with  labor  turnover  in  this  case. 

Most  of  the  jobs  that  we  have  been  discussing  hold 
out  little  opportunity  for  advancement  and  teach  little 
that  would  be  of  value  in  another  line.  Consequently, 
the  man  without  ambition  will  be  most  satisfactory. 
When  a  man  has  reached  old  age  he  is  not  apt  to  be  look- 

ing very  far  into  the  future  and  will  be  satisfied  with 
a  chance  to  make  a  living,  if  the  surroundings  are  any- 

thing like  pleasant.  His  attention  is  not  distracted 
easily  from  his  work,  and  he  is  usually  faithful  and  con- 

scientious in  the  performance  of  his  duty.  He  is  very 
apt  to  magnify  the  importance  of  his  responsibilities 
and  will  make  great  effort  to  show  his  efficiency. 

A  Superintendent  Who  Bought 

Experience 
By  Frank  V.  Faulhabeb 

There  are  different  means  of  attaining  a  super in- 
tendency  in  the  machine  shop,  but  there  is  one  young 
man  who  followed  a  course  out  of  the  ordinary  over 
three  months  ago  at  this  writing,  and  who  up  to  this 
time  is  holding  his  coveted  position. 

This  man  had  been  in  charge  of  various  departments 
in  different  machine  shops,  but  his  experience  did  not 
embrace  that  required  in  the  large  plant  which  required 
a  new  superintendent.  It  might  here  be  said  that  the 
man  tried  a  little  bluff,  and  it  was  this  move  that 
brought  him  the  offer  of  the  position.  But  his  inex- 

perience perplexed  him.  Yet,  there  was  the  opportun- 
ity, an  opportunity  to  hold  sway  as  superintendent. 

What  did  he  do? 

The  aspiring  young  man  visited  another  large  ma- 
chine plant,  operating  under  somewhat  the  same  con- 

ditions as  the  one  of  which  he  was  to  take  charge.  He 

explained  his  problem,  frankly  confessing  his  inexperi- 
ence, and  offering  to  pay  so  much  per  hour  if  some  of 

the  more  important  operations  in  the  tool  shop  were 
pointed  out  in  detail.  It  was  on  such  matters  that  he 
was  uncertain ;  but  the  few  hours  that  he  put  in  obtain- 

ing solid  information  provided  the  confidence  to  assume 
charge  of  his  new  duties.  And  the  interesting  part  of 
the  whole  proceeding  is  that  he  has  already  earned  a 
salary  increase,  having  been  engaged  iat  a  modest 
stipend.  This  example  only  goes  to  point  out  that 
where  there's  a  will  to  succeed  in  the  machine  business, 
there  is  more  than  one  way. 



268 AMERICAN     MACHINIST Vol.  58,  No.  7 

Ideas  from  Practical  Men 
Devoted    to    the    rxeiian^e    of    informiition    on  are   made   ui>    from   letters   submitted   from    all 
useful  metlKids.    Its  scone  inrludes  all  divisions  over  the  world.     Descriptions  of  methods  or  de- 
of   the   machine   huildinj;   industry,    from   draft-  vices  that  have  proved  their  value  are  carefully 
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Balancing  Crankshafts  in  the 
Chalmers  Plant 

By  Frank  C.  Hudson 

The  Chalmers  Motor  Car  Co.  has  an  interesting 
method  of  balancing  its  6-throw  crankshaft,  which  dif- 

fers considerably  from  that  usually  employed.  The  first 
step  is  to  secure  a  standing  or  static  balance  on  parallel 
ways,  as  shown  in  Fig.  1.    Weights  of  various  sizes  are 

FIG.  1— SECURING  A  STATIC  BALANCE 

provided,  and  are  attached  to  the  crankshaft  temporarily 
by  a  sort  of  adhesive  mixture  of  about  the  consistency 
of  putty.  Placing  the  crankshaft  on  the  ways,  as  shown, 
its  static  balance  is  secured  by  attaching  the  required 
weight  at  the  proper  point  until  it  will  remain  stationary 
in  any  position.  The  necessary  amount  is  then  removed 
from  the  proper  point  of  the  crankshaft  to  secure  a 
perfect  balance.  Fig.  2  at  A,  shows  where  metal  has 
been  removed  by  grinding. 

The  dynamic  or  running  balance  is  secured  in  the 
swinging  balancing  frame  shown  in  Fig.  2.  The  crank- 

shaft is  supported  by  its  three  bearings  in  arms  which 

are  free  to  move  should  the  crankshaft  be  out  of  bal- 
ance. A  pulley  at  the  end  of  the  shaft,  as  shown  at  B, 

rotates  the  crankshaft  at  the  desired  speed.  Unless  the 
shaft  is  in  perfect  balance,  the  arms  o.scillate  and  the 
heavy  side  is  noted. 

A  further  removal  of  weight  by  drilling  or  grinding 
places  the  crankshaft  in  proper  running  balance,  in 
order  to  secure  a  quiet  running  engine.  Varying 

weights  ai-e  fastened  to  the  crank  pins,  as  shown,  to 
secure  a  perfect  running  balance  and  to  show  where 
the  metal  is  to  be  removed.  The  operators  become  very 
skillful,  and  the  work  is  handled  more  rapidly  than 
seems  possible  to  one  not  accustomed  to  it. 

Replaning  a  Lathe  Bed  Without  a  Planer 
By  William  C.  Pope 

The  accompanying  photograph  shows  the  manner  in 
which  I  replaned  the  shears  of  two  old  lathes  that  had 
been  badly  worn  in  the  work  of  rough-turning  7.5-mm. 
shells  during  the  war.  As  the  tailstock  had  been  moved 
very  seldom  during  this  period  of  severe  service,  the 
inner  ways  were  scarcely  worn  at  all  while  the  outer 
ones  were  in  bad  condition.  There  was  no  planer  within 
a  hundred  miles  of  our  shop  that  was  large  enough  or 
accurate  enough  to  do  the  work. 

In  the  shop  I  found  an  old  slide  rest,  and  this  I 
clamped   to   the   base   of   the   tailstock   with   a   heavy 

PIG.  2— THE  METHOD  OF  SECURING  A  RUNNING  BAL.\NCE 

REPLANING  A   L.A.THE   BED   WITH    IMPROVISED   TOOLS 

C-clamp,  carefully  setting  the  slide  to  the  required 
angle.  Oiling  the  inside  ways  with  thin  oil,  I  was  able 
to  do  a  very  satisfactory  job  by  pushing  this  miniature 
planer  back  and  forth  by  hand,  withdrawing  the  tool 
at  each  return  movement,  as  there  was  no  clapper  box 
to  relieve  the  point.  I  took  three  cuts  over  both  of  the 
outside  ways,  removing  about  ii  in.  of  metal  in  all; 
time,  7i  hours.  The  second  lathe  was  in  much  worse 
condition  and  I  was  obliged  to  work  very  carefully,  but 
I  had  a  fairly  acceptable  job  in  about  two  days. 

Of  course  a  lathe  reclaimed   in  this   manner   is  not 
going  to  become  a  tool  room  pet,  but  there  are  many 
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lathes  that  have  been  used  as  these  had  been,  especially 
in  the  war  time,  that  can  be  repaired  and  made  service- 

able in  the  same  way,  and  will  be  perfectly  good  lathes 
for  the  ordinary  repair  shop. 

Don't  get  the  idea  that  one's  tongue  is  going  to  hang 
out  from  pushing  this  improvised  planer  back  and  forth 
long  enough  to  do  the  job  for  it  runs  a  good  deal  easier 
than  would  be  expected. 

Drilling  a  Front  Axle 
By  I.  B.  Rich 

The  illustration  shows  the  Pierce  Arrow  method  of 
drilling  front  axles  which  has  a  number  of  interesting 
features.  Two  Colburn  heavy  duty  drilling  machines 
are  mounted  on  a  substantial  base  plate,  forming  what 
is  practically  a  two-spindle  machine.  The  position  of 
the  right  hand  machine  can  be  adjusted  by  the  hand 
wheel  A,  should  this  be  necessary.  The  fixture  consists 
of  a  substantial  base  B,  which  is  clamped  to  both  tables 
and  carries  the  centering  and  clamping  jaws  C  and  D. 
Jaw  D  is  fixed  but  C  is  adjusted  by  means  of  a  screw 
controlled  by  the  hand  wheel  E. 

The  drill  bushings  are  supported  in  the  arms  F  and 
G,  which  are  attached  to  the  back  of  the  fixture  body. 
As  can  be  seen,  the  arms  are  very  substantial  and  carry 
drill  bushings  such  as  shown  at  H.  These  bushings  are 
easily  and  quickly  locked  in  position  by  the  plates  /  and 
J.  After  the  drills  have  been  well  started,  the  bushings 
are  removed. 

The  drills  are  kept  well  lubricated  and  cooled  by 
means  of  lubricant  delivered  through  the  pipes  shown. 
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The  diameter  of  the  drills  is  lA  in.  and  they  run  at 
182  r.p.m.  with  a  feed  of  0.013  in.  per  revolution.  Other 
drilling  speeds  and  feeds  in  this  shop  are:  Pivot  axle: 
2J  in.  diameter  drill,  speed  123  r.p.m.,  feed  0.013  in. 
per  revolution.  Pivot  lO-in.  drill,  speed  172  r.p.m.,  feed 
0.010  in.  per  revolution. 

Double  Spindle  Work  on 
Differential  Gears 
By  H.  E.  Crawford 

A  method  of  turning  Nash  differential  bevel  gears  is 
illustrated  herewith,  a  Jones  &  Lamson  double-spindle 
flat-turret  lathe  being  used.  The  gear  is  pressed  on  a 
mandrel  which  is  chucked  in  the  front  spindle.  After 
one  side  has  been  finished  the  mandrel  is  reversed  and 
chucked  in  the  rear  spindle  to  finish  the  opposite  side. 
As  the  two  pieces  are  in  process  simultaneously,  one 
piece  is  finished  with  each  complete  operation. 

The  necking  operation  is  done  by  means  of  the  tool  A, 
which  is  held  on  the  end  of  a  shaft  and  has  a  rack  cut  in 
one  side.  A  shaft  with  a  circular  rack  cut  on  it,  shown 
at  B,  is  set  so  that  when  the  turning  operation  is  nearly 
completed,  the  shaft  will  strike  a  boss  on  the  head  of 

TOOLS  FOR  BRACING  AND  NECKING  GEARS 

the  machine.  As  the  turret  travels  toward  the  head  the 
shaft  is  pushed  back.  The  circular  rack  engages  a  gear, 
which  is  also  in  mesh  with  the  shaft  on  the  rack  that 
carries  the  tool,  and  as  the  shaft  B  is  forced  back,  it 
turns  the  gear  and  forces  the  necking  tool  downward. 
When  the  operation  is  completed  and  the  turret  is  with- 

drawn from  the  work,  the  spring  C  forces  the  shaft 
forward  and  holds  the  tool  up.  The  gears  are  drop 
forged  and  the  production  is  19  per  hour. 

An  Air  Driven  Chuck 

By  George  Allen 

We  have  found  the  air  driven  chuck  shown  very 
useful  for  filing  round  pieces,  cleaning  out  bruised 
threads,  light  turning  and  all  sorts  of  odd  shop  jobs 
that  continually  come  up.  It  is  also  very  useful  for 
polishing  many  small  parts  that  would  take  much  longer 

otherwise.     Of  course  a  chuck   like   that   couldn't  be 

AN  AIR  DRIVEN  CHUCK 

driven  this  way  in  a  shop  that  didn't  have  compressed 
air,  although  it  might  be  used  on  a  small  electric  motor. 
-In  any  case  there  are  many  shops  that  would  find  a 
device  of  this  kind  very  useful. 
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Expanding  Chuck  for  Large  Bushings 
By  C.  J.  Priebe 

In  the  plant  of  the  Cincinnati  Planer  Co.,  Cincinnati, 
Ohio,  lathes  have  been  equipped  with  special  expanding 
chuck  attachments  for  holding  bushings  when  turning 
the  outside  or  facing  them.  The  bushings  must  first 
be  reamed  or  ground  inside,  which  means,  of  course, 
that  the  expanding  chuck  attachment  is  suitable  for 
second-operation  work  only. 

Bushings  having  bores  from  2  to  31  in.  in  diameter 
can  be  held  on  the  attachment  fitted  to  a  16-in.  Greaves- 
Klusman  lathe,  the  back  of  the  head  of  which  is  shown 
in  Fig,  1.  The  expanding  mandrel  A  carries  the  work 
B,  the  operation  of  the  mandrel  being  controlled  by 
the  hand  lever  C.  To  show  the  arrangement  of  the 
parts  of  the  device  and  their  action,  the  detailed  view 
in  Fig.  2  is  given.  It  should  be  noted  that  this  view 
was  made  from  the  front  instead  of  the  rear  of  the 
machine. 

A  movement  to  the  left  of  1/16  in.  of  the  rod  in  the 
center  of  the  spindle,  with  consequent  movement  of 
the  bushing  A  on  its  taper  seat,  causes  the  bushing  to 
expand  0.010  in.  in  diameter.  Bushings  with  outside 
diameters  in  all  nominal  sizes  that  are  necessary  to  fit 
the  works,  must  be  supplied.  Each  bushing  is  slit  in 
six  places,  with  adjacent  slits  made  from  opposite  ends. 

The  mechanism  at  the  rear  of  the  spindle  should  be 
noted  particularly  on  account  of  the  four  ball  thrust 
bearings  that  are  employed.  These  bearings  are  re- 

quired because  there  is  considerable  end  thrust  on 
members  which  are  adjacent  to  stationary  members 
and  which  rotate  with  the  lathe  spindle.  The  gear 
showTi  at  D  does  not  rotate  with  the  spindle.  It  is  a 
part  of  the  control  mechanism,  and  rotates  only  when 
the  handle  C  is  actuated  for  clamping  or  unclamping. 
It  is  mounted  on  a  member  having  a  square  thread  of 
i  in.  pitch,  that  runs  in  a  stationary  nut  E. 

Rotation  of  the  gear  draws  the  bolt  through  the 

spindle,  so  as  to  expand  the  bushing  A.  The  ball  bear- 
ings enable  easy  and  rapid  movement.  A  pin  fits  in  the 

nut  E  to  prevent  it  from  turning,  and  is  secured  to  the 
plate  mounted  on  top  of  the  headstock  cap.  The  sleeve 
F,  however,  rotates  with  the  spindle  and  so  covers  the 
bearings  as  to  keep  out  dirt.  Other  details  can  be 
obtained  by  examination  of  the  drawing. 
Where  a  number  and  variety  of  bushings  must  be 

made,  such  an  attachment  saves  time  as  it  fits  the  ma- 
chine for  handling  the  works  with  the  greatest  facility. 

It  is  only  necessary  for  the  operator  to  slip  the  bushing 
that  is  to  be  finished  on  the  split  bushing,  move  the 
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FIG.  2— DETAILS  OF  EXPANDING  CHUCK  ATTACHMENT 

lever  to  the  clamping  position  and  start  the  cut.  When 
he  has  finished  the  cut,  by  merely  shifting  the  lever 
to  the  undamped  position,  the  bushing  can  be  slid  ofif 
again.  The  lathe  is,  of  course,  applicable  to  other  types 
of  work  as  a  standard  machine. 

FIG.  1— EXPANDING  CHUCK  ATTACHMENT  FOR  HOLDING 
L,ARGE  BUSHINGS 

Choosing  and  Grinding  Chisels — 
Discussion 

By  John  N.  Sioussa 

On  page  811,  Vol.  57  of  American  Machinist,  unde 
the  above  title,  there  is  an  article  by  G.  A.  Luers  witi 
whose  conclusions  I  do  not  entirely  agree. 

For  instance:  the  size  and  shape  of  a  chisel  should 

be  determined  by  the  work  it  is  to  do;  also,  it  is  desir-" 
able  to  use  the  proper  sized  hammer  for  the  chisel. 
Should  the  chisel  be  a  large  one,  the  hammer  should 
be  in  proportion,  as  it  is  quite  well  known  that  it 
requires  a  large  percentage  of  the  impact  of  a  small 
hammer  to  affect  the  inertia  of  the  chisel,  whereas 
the  greater  part  of  the  work  done  by  the  hammer 
should  be  directed  to  the  shearing  of  the  metal. 

Hand  hammers  of  various  sizes  should  be  swung  in 

such  a  manner  as  to  make  little  difference  in  the  exer- 
tion on  the  part  of  the  workman.  He  can  use  a  large 

hand  hammer  with  but  little  more  effort  than  is  required 
for  a  small  one.  The  idea  is  to  let  the  force  of  the 
hammer  do  the  work  of  driving  the  chisel  and  let  the 
workman  swing  the  hammer,  the  handle  being  held 
loosely  in  the  hand  and  allowed  to  rotate  about  a  center 
near  the  little  finger,  together  with  a  slight  movement 
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3f  the  wrist  and  elbow.     The  main  movement  of  the 
arm  is  from  the  shoulder. 
The  kind  of  material  we  wish  to  work  determines 

the  angle  of  the  cutting  edge  for  the  chisel.  If  the 
material  is  soft,  such  as  brass,  the  angle  should  be 
somewhat  less  than  that  used  for  metals  of  harder 
nature;  as  steel  or  manganese  bronze.  The  form  of 
the  chisel  edge  should  be  slightly  convexed  in  order  to 
protect  the  corners,  as  the  forces  resisting  the  chisel 
should  be  directed  toward  the  center  of  the  blade  to 
encourage  compression.  When  the  blade  is  concaved  in 
form  the  corners  are  unprotected  and  are  subjected 
to  a  bending  stress.  This  is  a  bad  condition  and  should 
be  avoided. 

A  Tubular  Die-Holder 
By  E.  Lytton  Brooks 

London,  England 

The  tubular  die-holder  shown  in  the  accompanying 

sketch  was  made  to  run  the  threads  "further  down" 
on  some  U-shaped  pieces  upon  which  a  regular  die 
holder  could  not  be  used,  and  was  afterwards  found 
very  useful  around  the  shop  for  many  other  purposes, 
as  for  instance,  the  rethreading  in  place  of  studs  that 

A  TUBULAK  DIE  HOLDER 

had  in  some  way  become  battered  so  that  the  nuts  would 
not  run  on  readily. 

The  holder  is  made  from  bar  stock,  the  dimensions 

given  being  for  a  li-in.  circular  split  die,  but  it  may 
of  course  be  made  for  any  size  that  is  required.  The 

handle  is  made  a  driving  fit  on  the  shouldered-^nd  of 
the  hollow  shank  and  is  further  secured  by  two  headless 
ietscrews.    The  tool  should  be  carbonized. 

A  Test  of  Rust  Preventatives 

By  H.  R.  Fowler 

Judging  by  the  amount  of  rust  preventative  literature 
that  comes  through  the  mail,  there  must  be  about  as 

much  confusion  in  the  minds  of  users  as  to  the  preventa- 
tive best  adapted  to  their  work,  as  there  is  regarding 

water  cutting  solutions.  About  a  year  ago  the  writer 

started  a  comparative  test  on  some  of  the  samples  sent 
in.  To  make  the  test  more  complete,  we  tried  out  also 

under  identically  the  same  conditions,  ordinary  machine 

oil,  white  lead  and  oil,  kerosene,  steam  cylinder  oil  and 
even  turpentine. 

We  took  strips  of  black  sheet  iron  and  ground  one 

side  clean  on  a  dry  wheel.  Then  without  touching  the 

surface  with  the  fingers,  or  even  using  a  brush,  one- 
half  of   each  strip   was   covered   with   the   protective 

coating,  leaving  the  other  half  exposed.  The  strips 
were  then  fastened  to  a  board  and  hung  up  out  in  the 
yard  and  left  to  their  fate. 

The  test,  which  has  just  been  concluded,  ran  for  12 
months  through  a  rather  severe  winter,  a  cold  spring 
and  a  wet  warm  summer.  In  other  words,  we  duplicated 
the  conditions  that  a  machine  would  be  under  if  left  on 
an  open  freight  car  for  a  long  period,  and  the  results 
are  rather  interesting. 

The  high  point  which  stands  out,  is  that  the  strip 
covered  with  cylinder  oil  was  in  the  best  possible  con- 

dition, just  as  good  as  when  put  out.  Regarding  the 
commercial  rust  preventatives,  the  test  seemed  to  show 
that  they  were  all  fairly  satisfactory,  except  that  the 

metal  was  slightly  discolored.  The  only  reason,  there- 
fore, for  buying  one  as  against  the  other  would  be  price, 

convenience  in  applying  or  a  persuasive  salesman.  The 
other  oils,  except  for  the  cylinder  oil,  made  a  poor 
showing.  The  parts  left  unprotected  were,  of  course, 
a  mass  of  red  rust.  We  have  settled  on  the  following 
plan  for  preventing  rust  on  our  work. 

For  work  in  process,  or  which  is  waiting  in  the  in- 
spection room,  we  use  a  light  clear  rust  preventive  oil, 

one  easily  wiped  off  if  necessary  by  the  inspector,  and 
which  will  resist  the  acid  thrown  off  by  sweaty  hands. 
For  outside  exposure,  such  as  when  shipping,  we  use 
the  same  stuff  in  heavier  form,  put  on  with  a  brush. 

But  for  stockroom  use,  the  oil  or  the  grease  is  objec- 
tionable, both  because  of  the  time  required  to  put  it  on, 

and  because  it  is  disagreeable  to  handle.  One  of  the 
rust  preventatives  which,  in  spite  of  the  fact  of  its 
being  yery  thin,  stood  the  test  well,  can  be  used  in  a 
dipping  tank  at  any  temperature,  no  heat  being  re- 

quired, and  it  quickly  drys  to  a  thin  wax-ljke  surface. 
It  stands  handling  well,  and  yet  is  easily  taken  off  with 
a  little  kerosene  or  gasoline.  There  are  several  con- 

cerns making  similar  products,  all  of  which  I  believe  to 

be  good. 

An  Adjustable  Gage  to  Go  in  the 
Lathe  Spindle 

By  William  T.  Elzinga 

Many  times  we  have  jobs  that  should  be  done  on  the 

screw  machine  but  because  of  the  lack  of  that 'useful 
piece  of  equipment  we  are  obliged  to  do  them  in  an 
engine  lathe.  Duplicate  pins,  bars,  plugs,  shafts,  etc., 
of  round  square  or  hexagon  stock  are  to  be  made  to 

exact  length  and  it  is  difficult  to  hold  this  measure- 
ment unless  there  is  a  gage  or  back-stop  within  the 

bore  of  the  lathe  spindle.  The  illustration  shows  a 
gage  I  have  made  for  the  purpose  that  requires  no 
alterations  to  the  lathe  and  which  furnishes  its  own 
means  of  holding. 

Part  A  has  at  one  end,  the  knurled  knob  B,  and  at 
the  other  end  is  fitted  to  go  into  the  bore  at  the  rear 
end  of  the  lathe  spindle,  which  it  enters  up  to  the 

Jf7iv  J  s/ofs  'n  cacfy 

BACK-STOP  FOR  LATHE  SPINDLE 
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shoulder  C.  This  end  is  split  in  three  equi-distant 
places  like  a  spring  collet. 

Part  D  is  a  spring  collet  and  draw-bar  combined,  the 
split  end  of  which  is  fitted  to  a  10  deg.  taper  bored 

inner  end  of  part  A,  while  in  the  other  direction  it  ex- 
tends entirely  through  A  and  the  exposed  end  is  threaded 

for  the  knurled  nut  E,  by  means  of  which  the  collet  is 
tightened. 

The  gage-rod  F  fits  the  bore  of  the  collet  D,  and  is 
long  enough  to  project  beyond  the  outer  end  of  the 

device  so  that  it  may  be  grasped  by  the  operator's 
fingers  for  adjusting.  A  loose  collar  G  is  held  to  rod 
F,  by  means  of  a  headless  setscrew  and  serves  to  hold 
the  rod  central  in  the  bore  of  the  spindle.  If  a  smaller 
gage-rod  iS  desired  it  may  be  tapped  into  the  end  of 
the  larger  one. 
When  the  gage-rod  has  been  adjusted  to  the  desired 

length  the  knob  B,  is  grasped  by  one  hand  while  with 
the  other  the  operator  sets  up  the  knurled  nut  E  and 
thus  grips  the  rod  F  by  means  of  the  collet  end  of  D, 
while  at  the  same  time  the  latter  expands  the  shoulder 
of  A,  within  the  bore  of  the  spindle  and  holds  all  parts 
in  place.    No  wrenches  are  needed. 

The  extra  long  space  between  shoulder  C  and 
knob  B,  is  so  that  the  device  will  clear  the  gear  guard 
of  the  lathe  and  bring  the  operating  knobs  in  a  position 
where  they  can  be  manipulated  without  difficulty. 

There  is  a  similar  device  on  the  market  known  as  the 
Moor  lathe  attachment,  the  invention  of  E.  Moor  of 
San  Francisco.  This  device  requires  the  cutting  away 
of  a  part  of  the  take-up  nut  on  the  rear  end  of  the  lathe 
spindle  in  order  to  install  it.  My  gage  was  inspired  by 

the  sight  of  Mr.  Moor's  attachment  and  to  him  belongs 
the  credit  of  its  devising,  but  my  device  has  the  ad- 

vantage in  that  it  necessitates  no  alterations  of,  or 
additions  to,  the  lathe  whatever. 

Valve  Grinding;  Continuous  or  Recipro- 

cating—Discussion 
By  Sandy  Copeland 

In  reference  to  the  editorial  comment  appended  to  the 
article  on  valve  grinding  by  H.  R.  Fowler,  page  1006, 
Vol.  57,  American  Machinist,  is  there  not  another  and 

better  reason  for  what  is  there  called  the  "reciprocat- 
ing" movement  than  the  one  cited? 

Automotive  engines  by  no  means  have  a  monopoly  of 
poppet  valves.  Such  valves  have  been  used  upon  steam 
engines,  especially  marine  steam  engines,  for  many 
years  longer  than  I  can  remember,  and  if  there  is  any 
kind  of  safety-valve  other  than  a  poppet  used  upon 
steam  boilers  I  have  yet  to  find  it.  Check-valves 
(except  swinging  checks)  are  also  of  the  same  type. 

In  my  younger  days  my  experience  made  me  toler- 
ably familiar  with  the  machinery  of  steamboats  and  I 

have  "ground  in"  many  poppet  valves.  I  do  not  re- 
member ever  having  been  told  that  the  continuous 

rotation  of  such  a  valve  during  the  process  would 
cause  it  to  become  out  of  round,  or  that  the  partial 
turning,  lifting  and  reversing,  commonly  practiced, 
would  correct  such  a  condition.  I  do  know,  however, 
both  from  experience  and  by  reason  of  sulphurous 
adjuration  by  sundry  capable  and  sometimes  respected 
Chiefs,  that  the  continuous  turning  will  soon  wear  rings 
in  both  valve  and  seat. 

The  Fitting  of  Guide  Screws  and  Half-Nuts 
By  J.  T,  lowLSON 

London,  England 

On  page  534,  Vol.  57,  of  the  American  Machinist, 
A.  L.  De  Leeuw  comments  in  a  most  interesting  manner 
upon  the  difficulties  encountered  in  designing  half-nuts 
for  square  threaded  screws.  Without  presuming  tc 
criticize  in  any  way  the  eminent  author  of  the  series 

of  articles   upon   "Methods   of   Machine   Tool   Design,' 

EXTREMES  IN  THE  MATTER  OF  THREAD  SECTIONS 

I  believe  that  sufficient  emphasis  has  not  been  p'aced" upon  the  reasons  why  such  difficulty  is  experienced  and 
that  the  cause  should  be  brought  out  in  a  way  that 
will  enable  the  average  worker  to  grasp  the  underlying 
principles. 

There  are  many  turners  who  cut  square  threads  and 
fit  half-nuts  to  them  who  do  not  know  that,  however 
careful  they  may  be  in  preparing  the  cutting  tool  and 
in  feeding  it  in  exactly  square  with  the  axis  of  the 
work,  the  thread  itself  will  not  be  parallel  in  section 
but  will  decrease  in  thickness  as  it  approaches  the  core 
diameter  of  the  screw. 

Explaining  the  Sketch 

To  illustrate  this  let  us  refer  to  the  sketch,  in  which 
two  bars  are  shown,  upon  one  of  which  is  cut  a  series 
of  grooves  without  lead  while  upon  the  other  the  grooves 
are  laid  parallel  with  the  axis  without  helix  angle.  In 
the  one  case  the  standing  parts  between  the  grooves 
are  parallel  in  section  while  in  the  other  the  diminution 
in  thickness  of  wall  as  the  cut  approaches  the  core 
diameter  is  at  its  maximum.  All  threads  cut  with  a 
square  sectioned  groove  will  present  a  condition  some- 

where between  these  extremes  in  proportion  to  the 
amount  of  helix,  or  lead. 

I  have  seen  turners,  after  cutting  what  they  fondly 
believed  to  be  a  perfectly  square  sectioned  thread,  file 
and  file  upon  the  sides  thereof,  without  in  the  least 
knowing  why  it  was  necessary  for  them  to  do  so,  in 
order  to  get  the  half-nuts  to  close  on  the  screw  in  the 
required  manner.  The  nuts  could  be  screwed  on  the 
fhread  quite  easily;  but  once  on,  the  halves  could  not 
be  separated. 

Marking,  placed  upon  the  thread  for  the  purpose  of 
showing  the  bearing  spots,  would  indicate  that  the 

edges  were  "proud,"  and  therefore  there  was  appar- 
ently nothing  to  be  done  but  to  file  them  away.  When 

a  sufficient  amount  of  metal  had  been  removed  to  permit 
the  half-nuts  to  close,  the  bearing  that  had  at  first 
existed  between  the  screw  and  nut  had  been  destroyed 
and  such  nuts  would  wear  out  very  quickly. 

As  regards  the  beveling  of  the  corners  of  the  half- 
nuts,  even  upon  Acme  threads,  the  need  is  most  pro- 

nounced. Having  recently  to  make  several  Acme  thread 
screws  of  11  in.  diameter,  1  in.  lead,  4  starts,  upon 
which  half-nuts  were  to  be  fitted,  a  considerable  portion 
of  the  meeting  edges  had  to  be  cut  away  before  the  parts 
would  mate;  and  the  workman  was  unable  to  reason  out 

the  mystery  until'I  had  explained  the  foregoing  to  him. 



February  15,  1923 AMERICAN     MACHINIST 

273 

Inexpensive  Slock  Rack  For  Small  Shops 
By  John  J.  Borkenhagen 

The  sketch  shows  a  simple  and  inexpensive  stock 
rack  for  the  small  shop  that  possesses  the  advantages  of 
being  easy  to  set  up,  does  not  take  up  a  lot  of  space 
when  out  of  use  and  is  capable  of  expansion  to  meet 

requirements.    The  material  to  be  used  in  its  construc- 

STOCK  RACK  FOR   SMALi,  SHOPS 

tion  is  cold  rolled  steel  ixH  in.  in  section,  some  ?-in. 
round,  and  a  few  nuts.  Three  sections  are  required  for 
each  kind  of  stock  to  be  racked. 

The  longer  flats  are  first  drilled,  about  14  in.  from 

each  end,  with  i--in.  clearance  holes,  and  are  then  bent 
to  form  three  sides  of  a  rectangle.  The  shorter, 
straight  pieces  of  the  same  stock  are  also  drilled  near 
each  end  with  the  same  sized  holes.  The  rounds  are 
threaded  at  each  end  for  nuts. 

As  each  bottom  section  is  filled,  additional  sections 
may  be  built  up  by  adding  two  of  the  straight  pieces  and 
another  rod.  But  one  kind  of  stock  should  be  kept  in 
each  rack  and  it  is  necessary  to  use  the  stock  from  the 
top  downward,  for  if  the  lower  sections  were  emptied 
first  the  weight  of  the  stock  in  the  upper  sections  would 
cause  the  lower  ones  to  buckle. 

Removing  Broken  Studs 
By  E.  Lytton  Brooks 

London,  England 

The  accompanying  sketch  shows  a  quick  and  simple 
method  of  removing  broken  studs  or  setscrews  having 

1*^'^        -  either    right    or    left    hand 
I    Iffll  threads.  It  is  more  efficacious r  nU  and   workmanlike    than   the 

^mI^  three-cornered  file  stunt ;  the 
file  having  a  nasty  habit  of 
splintering   up    or    breaking 
off  in  the  hole. 

A  piece  of  square  tool  steel 
(conditions     governing     the 
length   and   size)    is  chosen 
and  the  square  ground  to  a 

\  '^    >        limi'  gradual  taper  toward  one  end. 

^V.^  I        IP'  A  hole  is  then  drilled  in  the 
''^"^"'        "'"' '  stud  which  will  not  quite  ad- mit the  tapered  end  of  the 

square  steel.  The  square  piece 
is  then  driven  in  tight  and 

REMOVING  imoKEN         ̂ ^^  s*"*^  c^"  ̂ ^  unscrewed  by 
STUDS  the  application  of  a  wrench. 

Ball  Ended  Connecting  Rods 
By  Frank  C.  Hudson 

Ever  since  the  publication  of  a  letter  by  J.  C.  Towlson 
on  page  659,  Vol.  57  of  the  American  Machinist  showing 
a  ball  connection  between  the  upper  end  of  the  connect- 

ing rod  and  the  piston  in  an  internal  combustion  motor, 
there  has  been  more  or  less  discussion  as  to  the  advis- 

ability of  such  construction. 
Some  who  have  discussed  the  matter  contend  that  it 

would  be  a  decided  improvement,  while  others  feel  that 
it  would  be  much  less  desirable  than  using  a  piston  pin. 
Some  even  go  so  far  as  to  say  that  it  would  not  work  at 
all  unless  there  was  a  spherical  bearing  on  the  crankpin 
end  of  the  rod. 

Just  as  an  indication  of  the  well  known  fact,  that 
many  devices  which  are  very  different  from  the  usual 
existing  practice  are  in  daily  use  without  being  known. 

DETAILS    OF    PISTOX   FOR    BALL    END    CONNECTING  ROD 

except  to  a  comparatively  few,  I  am  sending  an  illustra- 
tion of  a  connecting  rod  without  a  piston  pin  which  has 

been  in  running  for  many  years. 
Engines  in  which  rods  of  this  type  are  used,  were 

built  in  1908  from  the  design  of  Herman  Dock,  inventor 
of  the  Rivett-Dock  threading  tool,  and  have  been  run- 

ning successfully  ever  since.  One  is  used  as  an  electric 
light  engine  in  a  university  in  Japan,  while  another 
is  still  doing  service  in  the  State  of  New  Jersey.  So  far 
as  known  neither  one  has  given  the  slightest  trouble. 

The  illustration  shows  the  upper  end  of  the  hollow 
connecting  rod  very  clearly,  it  being  held  in  place 
against  the  hemispherical  portion  of  the  piston  by 
means  of  a  spider  like  flange  A.  The  flange  was  made 

in  two  parts  so  as  to  be  easily  placed  over  the  connect- 
ing rod.  The  arms  of  the  spider  fit  Inside  the  piston 

skirt  as  shown  and  the  spider  is  held  up  against  the 
connecting  rod  by  means  of  the  keeper  or  retaining  ring 
B.  This  ring  is  threaded  so  as  to  secure  fine  adjustment 
and  is  locked  in  position  by  a  tapered  screw  expanding 
a  split  keeper  ring.  The  spider  is  of  bronze  but  the 
keeper  ring  should  be  made  of  steel. 

According  to  the  designer,  the  construction  shown 
gives  about  three  times  the  projected  area  of  bearing 
possible  with  a  piston  pin.  The  lubrication  is  excellent 
as  oil  flows  through  the  small  tubes  C  into  the  reservoir 
in  the  center,  flowing  from  there  through  the  two  holes 
D  to  the  upper  or  thrust  surface  of  the  connecting  rod. 
The  adjustment  is  very  easy  and  the  impact  of  the 
explosion  is  received  directly  on  the  bowl  of  the  piston 
instead  of  through  the  piston  wall.  It  was  found  that 
the  piston  had  an  almost  continuous  rotary  movement 
in  the  cylinder  and  so  tended  to  remain  round.  Another 

advantage  of  this  construction  is  the  ease  of  manufac- 
ture, as  it  is  entirely  a  turret  lathe  job  with  no  cross 

drilling  to  receive  the  piston  pin.  This  design  should 
be  of  interest  to  all  who  are  following  the  discussion, 

particularly  to  those  who  claimed  that  such  construction 
was  not  practical. 
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Let's  Help  Ourselves 
By  Helping  the  Patent  Office 

THE  weight  of  the  Federated  American  Engineering 
Societies  is  behind  Bill  H.R.  8928,  known  as  the 

Sterling-Lehlbach  Bill  for  the  Reclassification  of  Gov- 
ernmental Positions  and  Salaries.  Just  how  effectively 

that  weight  will  be  applied  depends  upon  how  many 
engineers,  as  individuals,  will  write  their  Senators  urg- 

ing passage  of  the  bill. 
Manufacturers,  as  well  as  engineers,  want  this  bill 

passed  because  it  will  raise  the  salaries  of  "Primary 
Examiners"  in  the  Patent  Office  to  $5,400,  certainly  not 
too  much  for  the  good  men  we  must  have  in  those 
positions. 

The  Sterling-Lehlbach  Bill,  after  being  passed  by  the 
House  with  some  alteration,  was  reported,  with  its 
original  provisions  reinstated,  by  the  Civil  Service  Com- 

mittee of  the  Senate,  and  is  now  pending  before  a  sub- 
committee of  the  Committee  on  Appropriations. 

Everything  might  go  all  right  if  let  alone,  but  there 
are  risks.  For  example,  Senator  Smoot,  chairman  of 
the  sub-committee,  wants  to  substitute  a  bill  of  his  own. 
To  do  so  would  introduce  one  delay  that  might  be  the 

forerunner  of  many  others.  So  the  Sterling-Lehlbach 
Bill  should  be  gotten  through  now,  while  it  is  warm,  and 
the  way  to  get  it  through  is  to  write  to  Senator  Smoot 
and  your  own  members  of  Congress  asking  them  to 
do  the  job. 

The  Alien  Deserves  Help 

In  Becoming  a  Citizen 

WITH  restrictions  on  immigration  affecting  the 
supply  of  labor  as  they  do,  the  manufacturer  will 

be  well  repaid  for  doing  what  he  can  to  make  life 
run  smoothly  for  those  of  his  men  who  are  trying  to 
become  citizens  of  the  United  States. 

In  a  recent  letter  to  employers,  the  U.  S.  Department 

of  Labor  pointed  out  that  "many  aliens  who  really 
desire  citizenship  hesitate  to  take  any  steps  in  that 
direction  because  of  lack  of  knowledge  or  natural 
timidity,  but  that  this  hesitancy  disappears  with 

friendly  instruction  and  encouragement."  In  the  same 
letter  the  Department  refers  to  exorbitant  fees  fre- 

quently exacted  by  unscrupulous  persons  for  the  slight 
aid  furnished  aliens  in  making  out  and  filing  their 
naturalization  papers. 

Here  is  an  opportunity  to  help  three  groups  at  slight 
expense  and  with  little  effort :  First,  the  man  who  will 
become  an  American  citizen;  second,  the  Government; 
and  third,  yourself.  There  is  in  every  plant  someone 
who  is  qualified  to  help  in  this  matter  of  citizenship 
without  interfering  with  his  other  duties. 

What  Can  We  Learn 

From  the  Scrap  Pile? 

ROOKS  could  be  written  about  the  scrap  pile.  A  prob- 
able reason  why  they  are  not  is  that  nobody  would 

read  them.  It  would  be  too  much  like  spending  a  sum- 
mer vacation  at  a  cemetery.  And  yet  a  casual  visit  to 

gome  cemeteries  may  furnish  us  a  deal  of  interesting 
information.  And  so  it  is  with  the  scrap  heap.  Here 
we  cannot  read  the  history  of  the  deceased  on  his  head- 

stone, but  on  the  other  hand,  if  we  keep  our  inner  eyes 
open,  we  can  see  a  lot  of  conditions,  deduce  a  lot  of  con- 

clusions and  go  away  with  a  lot  of  decisions  and  pledge.* 
as  to  our  future  conduct. 

Here  is  a  little  pile  of  bronze  bushings,  looking  as 
good  as  any  we  have  seen.  What  is  the  matter  with 
them?  Bore  is  too  large.  Reamer  was  delivered  by 
the  tool  crib  but  it  made  the  hole  too  big. 

Didn't  the  tool  room  inspect  the  reamer  before  it  was 
taken  to  the  operator?  Apparently  not — an  inexcusable 
oversight,  but  do  we  do  it  in  our  plant?  We  had  better 
look  into  it. 

Even  if  this  reamer  was  too  large,  why  is  there  more 

than  one  scrap  bushing?  Why  didn't  the  operator  dis- 
cover it  after  he  made  the  first  one?  Doesn't  the  work- 

man gage  his  work?  Evidently  not.  Do  we  do  it  in  our 
shop?    Let  us  look  into  this  matter  too. 

Here  is  a  lot  of  hand  wheels,  partly  finished.  What 
is  wrong  with  them?  Why,  the  bore  of  the  hub  is  full 
of  blow  holes.  Apparently  they  did  not  use  a  core.  Let 
us  make  sure  we  do  not  make  the  same  mistake. 

Here  is  a  bunch  of  gears  looking  as  husky  and  hand- 
some as  any  gears  of  our  acquaintance,  made  of  chrome- 

nickel  steel,  carbonized,  heat  treated  and  hardened. 
Tooth  shape  wrong?  No,  not  at  all,  but  the  hardening 
process  has  made  the  gears  out  of  round  a  little  more 
than  is  good  for  them.    They  don  t  run  noiselessly. 

We  go  away  with  added  respect  for  a  company  which 
dares  to  scrap  such  valuable  material  rather  than  its 
ideals. 

In  another  place  we  have  innumerable  castings  which 
are  to  be  broken  up,  full  of  sand  holes,  blow  holes  and 
scabs,  some  crooked,  some  with  too  much  finish,  others  _ 
with  not  enough  material  to  clean  them  up,  no  two  cast-  !■ 
ings  the  same.  We  ask  if  this  is  a  regular  performance 
and  we  are  told  that  what  we  see  here  is  not  quite  so 
bad  as  the  average.  Made  in  their  own  foundry  too! 
What  is  wrong  with  the  management  that  they  permit 
the  foundry  to  make  castings  which  cost  fhe  machine 
shop  part,  maybe  all,  of  its  profits? 

In  still  another  place  we  find  a  mass  of  tool  steel  bits, 
broken  drills,  milling  cutters  minus  some  of  the  teeth — 
altogether  a  quantity  all  out  of  proportion  to  the  amount 
of  business  done  in  the  shop.  On  our  inquiry  as  to 
whether  this  is  the  accumulation  of  the  last  ten  years 
we  are  told  that  it  is  not,  but  that  a  great  many  tools 
are  broken  and  spoiled  on  account  of  the  steel  with 
hard  spots  in  it.  If  we  were  permitted  to  inquire 
further  we  would  find  that  the  purchasing  agent  can 
buy  this  steel  for  a  fraction  of  a  cent  a  pound  less. 
Fine  economy  this. 

Yes,  the  scrap  heap  can  tell  its  tales  if  we  are  only 
willing  to  listen.. 
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Shop  Equipment  News 
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Belt  Tightener  for  Heald  Internal 
Grinding  Machines 

The  Heald  Machine  Co.,  Worcester, 
Mass.,  has  just  brought  out  a  device 
in  the  nature  of  an  attachment  to 
its  internal  grinding  machines,  for 
the  purpose  of  delivering  greater 
power  to  the  wheel  spindle. 

In  this  type  of  machine,  the  spindle 
is  driven  through  the  intermediary 
of  a  two-step  pulley,  which  receives 
on  its  smaller  step  the  belt  from  the 
overhead  countershaft,  while  from 
the  larger  step  the  belt  leads  off  to 
the  pulley  of  the  wheel  spindle.  This 

Before  the  adoption  of  this  device 
the  lower  ̂ ide  of  the  belt  was  prac- 

tically horizontal  and  the  centrifugal 
force  engendered  by  the  excessively 
high  speeds  at  which  the  belt  ran, 
tended  to  reduce  the  arc  of  contact 
between  belt  and  pulley  very  mate- 

rially. With  this  tightener  in  place, 
the  wrap  of  the  belt  is  much  in- 

creased, so  that  at  no  time  is  it  less 
than  half  the  circumference  of  the 

pulley. 
A  phenomenon  that  demonstrates 
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I3ELT  TIGHTENER  FOll  HEALD  INTERNAL  GRINDING   MACHINE 

double-step  pulley,  which  is  in  effect 
an  intermediate  countershaft,  runs 
upon  ball  bearings,  and  is  so 
mounted  upon  the  end  of  a  swinging 
link  that  only  the  tension  of  a  coil 
spring  is  opposed  to  the  pull  of  the 
belt,  and  thus  no  shock  is  trans- 

mitted from  the  belt  to  the  bridge 
of  the  machine. 

In  the  new  device  the  faces  of  the 
pulleys  have  been  widened  so  that 
the  vertical  belt  from  the  counter- 

shaft is  now  3  instead  of  2  in.  wide, 
and  the  belt  from  the  large  step  to 
the  spindle  is  2i  in.  in  place  of  the 
li-in.  belt  formerly  used.  The  fea- 

ture of  the  device  is  a  swinging  idler 
or  belt-tightener,  so  supported  from 
the  same  base  as  to  press  upward 
against  the  slack  side  of  the  belt 
under  tension  of  a  torsion  spring. 

the  effect  of  centrifugal  force  and 
driving  strain  to  lengthen  the  belt 
may  be  noticed  when  the  machine  is 
started  from  a  standstill.  As  the 
speed  increases  and  gradually  climbs 
to  normal,  the  small  tightener  pulley 
will  swing  upward  about  1  in.  from 
its  standing  position,  thus  increasing 
instead  of  diminishing  the  amount 
of  wrap.  The  driving  force  is  thus 
increased  proportionately. 
A  series  of  small  grooves  are  cut 

in  the  faces  of  both  driving  and 
driven  pulleys,  for  the  purpose  of 
allowing  the  escape  of  trapped  air, 
and  thus  increasing  the  efficiency  of 
the  drive  by  eliminating  the  cushion 
of  air  that  is  formed  between  the 
surfaces  of  the  belt  and  the  pulley 
in  high  speed  drives. 

This  countershaft  and  belt  tight- 

ener will  be  made  as  standard  equip- 
ment for  the  Heald  internal  grinder.s, 

and  is  so  designed  as  to  interchange 
with  the  corresponding  parts  of  the 
older  machines,  upon  which  it  may 
be  placed  without  fitting,  as  the 
mating  parts  are  the  same  in  each case. 

Gorham  Standard  High- 

Speed  Milling  Cutters 
The  Gorham  Tool  Co.,  Detroit, 

Mich.,  has  placed  on  the  market  a 
line  of  standard  high-speed  milling 
cutters  that  is  claimed  to  be  particu- 

larly adapted  to  the  requirements  of 
large-scale  production.     The  cutters 

GORHAM    STANDARD   HIGH-SPEED 
MILLING  CUTTERS 

are  made  from  a  selected  grade  of 

high-speed  steel,  and  the  heat-treat- 
ment used  is  the  result  of  several 

years  of  experimentation  and  re- 
search. 

The  design  includes  the  features  of 
the  coarse-tooth  type  of  cutter,  in  a 
semi-coarse  tooth  cutter.  The  num- 

ber of  teeth  determined  as  the  Gor- 
ham Standard  is  stated  to  be  the  re- 

sult of  careful  research  to  determine 
the  hor^sepawer  required  to  remove 
given  amounts  of  stock  with  such 
points  as  number  of  teeth,  kind  of 

stock,  size  of  cutter  and  heat-treat- 
ment, all  considered.  The  desigrn  pro- 
vides for  a  large  amount  of  chip 

clearance. 
Cutters  with  the  standard  number 

of  teeth  are  furnished  in  plain,  side 
and  end  milling  types  in  all  standard 
sizes.  Cutters  in  which  the  same  fea- 

tures of  design  are  embodied,  but 
with  finer  or  coarser  teeth,  can  be 
furnished  on  request  to  suit  the  re- 

quirement of  special  work. 
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The  Spherical-Type  Roller  Bearing 
By  H.  E.  BRUNNER 

Chief  Engineer,  S  K  F  Industries,  Inc.,  New  Yoik.  N.  Y. 

Anti-friction  bearing  intended  for  heavy-duty 
work — A  Swedish  development  that  has  proved 
successful — Principles  of  design  and  operation 

FIG.    1— S   K   F   SPHERICAL-TYPE 
ROLLER    BEARING 

THERE  HAS  RECENTLY  been  developed  and 

placed  on  the  market  a  new  design  of  I'oller 
bearing,  which  differs  so  markedly  from  the 

conventional  types,  that  a  consideration  of  its  mechan- 
ical features  should  be  of  general  interest.  Sufficient 

experience  has  already  been  had,  in  actual  service,  to 
establish  its  merits,  and  the  purpose  of  the  present 
article  is  to  describe  the  construction  and  to  analyze 

the  design  from 
a  technical  point 
of  view. 

For  some  time 

past,  those  di- rectly concerned 

with  engineer- 
in:g  progress 
in  the  use  of 
anti  -  friction 

bearings  have 
recognized  the 

need. for  a  high- 
grade  bearing 
combining  fea- 

tures that  have 
heretofore  been 

regarded  as 
characteristic  of 

separate  and  distinct  types.  For  example,  there  has 
been  a  demand  for  a  bearing  having  the  low  frictional 
qualities  and  the  precision  of  a  ball  bearing  and  at  the 
same  time  a  load-carrying  capacity  comparable  with 
that  of  a  roller  bearing,  but  not  obtained  at  the 
sacrifice  of  true  rolling,  with  enforced  rigidity.  This 
has  been  particularly  true  in  fields  of  application 
where  the  space  limitation  for  the  bearing  mounting 
is  important,  where  conditions  of  shaft  loading  and 
lubrication  are  conducive  to  a  high  efficiency  with  plain 
bearings,  and  where  the  shock  loads  are  severe. 
Examples  of  such  conditions  are  found  in  the  various 
types  of  roller  mills  and  drives,  in  railroad  work,  and 
in  heavy  machine  drives. 
The  Aktiebolaget  Svenska  Kullagerfabriken  of 

Gothenburg,  Sweden,  undertook  in  1918  to  study  this 

problem.  A  careful  analysis  was  made  of  the  limita- 
tions affecting  both  the  ball  and  the  roller  bearing  in 

applications  of  the  kind  in  question.  This  work  was 

followed  by  extensive  tests  of  a  large  number  of  dif- 
ferent types  of  bearings,  the  results  of  which  were 

systematically  studied.  In  this  way  there  were  discov- 
ered certain  desirable  characteristics  of  the  various 

types  and  likewise  objectionable  ones,  always  from  the 

point  of  view  of  the  heavy  type  of  service  for  which 
it  was  necessary  to  provide. 

With  the  conclusions  of  this  experimental  work  at 
hand,  the  task  was  to  devise  a  bearing  which  would 
incorporate  the  maximum  number  of  desirable  features 
without  any  of  those  which  had  been  found  to  be  detri- 

mental. The  problem  was  further  extended  by  the 
necessity  of  adapting  the  design  thus  developed  to  the 
already  established  standard  sizes  for  ball  bearings. 
This  work  was  accomplished  with  notable  success,  and 

the  "spherical  type  of  roller  bearing"  is  the  result  of 
the  research  and  study  outlined  above.  In  Fig.  1  such 
a  bearing  is  shown  with  the  outer  race  swung  from  its 
normal  position. 

Referring  to  Fig.  2,  a  longitudinal  section  through 
the  mid  plane  of  the  bearing  will  be  seen.  All  parts 
of  the  bearing  are  made  of  a  quality  of  material  and 
with  the  careful  workmanship  that  is  characteristic  of 
a  good  ball  bearing.  Part  A  is  the  inner  race  of  the 
bearing.  It  is  secured  to  the  shaft  or  journal  accord- 

ing to  the  usual  methods  employed  with  ball  bearings 
operating  under  corresponding  load  and  speed  con- 

ditions.     A    shrink    fit,    press    fit    or    tapered    sleeve, 
together  with  a 
suitable  locknut 

may  be  used. 
Parts  R  are  the 
two  rows  of 
rollers.  Part  B 
is  the  outer 

race,  ground 
spherical  on  the 
inner  surface 
from  the  center 

point  0  of  the 
bearing.  The 
outer  race  of 
the  bearing  is 
mounted  in  the 

housing  accord- 
ing to  the  usual 

method  for  a 
ball  bearing, 

which  normally 

provides  a 
slight  clearance  to  facilitate  creeping  of  the  race  in 
the  housing,    while   in   service. 

It  will  be  seen  from  the  figure  that  the  bearing 

is  a  self-contained  and  self-aligning  unit,  two  prop- 
erties that  are  of  the  greatest  importance.  The  former 

means  that  when  the  bearing  is  being  installed,  there 
is  no  adjustment  required  internal  to  the  bearing 
itself,  thus  precluding  the  possibility  of  damage  through 
initial  maladjustment.  The  spherical  surface  of  the 

outer  race  provides  for  self-alignment  of  the  bearing  to 

?IG.   2— SECTIOXAI.  VIEW  OP   SPHER- 
ICAL  ROLLER    BEARING 
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compensate  for  shaft  deflections  and  unavoidable  inac- 
curacies in  machining  and  locating  the  housing.  These 

two  features  are  of  particular  importance  in  the  field 
of  heavy  machinery  for  which  the  bearing  is  designed. 

The  internal  construction  of  the  bearing  will  be  made 
clear  by  further  reference  to  Fig.  2.  On  the  inner  race 
the  roller  R  contacts  with  the  groove  de  throughout 
its  length,  thus  providing  the  line  contact  of  the  roller 
bearing.  On  the  outer  race  the  roller  contacts  at  the 

point  /.•  and  due  to  the  closeness  (in  a  longitudinal 
plane)  of  the  roller  curvature  radius  Ef  with  the  race 

FIG. -BKARING    COUNTING    FOR    ELECTRIC 
RAILWAY  MOTOR 

curvature  radius  Of,  the  contact  is  very  intimate  and  is 
fully  comparable  with  that  of  the  typical  deep-groove 
type  of  ball  bearing  provided  with  a  ball  of  very  large 
diameter. 

It  will  be  seen  that  the  rollers  are  barrel  shaped  and 
have  their  largest  diameter  toward  the  inboard  end. 
Actually  the  contact  between  the  roller  and  the  outer 
race  will  be  a  substantial  area,  due  to  the  elasticity 
of  these  parts,  and  consequent  deformation  under  load. 
From  this  fact  it  will  be  seen  that  the  spherical-type 
roller  bearing  embodies  the  theoretical  characteristics 
of  both  point  contact  of  the  ball  bearing  and  line  contact 
of  the  roller  bearing.  The  desirability  of  this  combina- 

tion of  point  contact  on  the  outer 
race  with  line  contact  on  the  inner 

race  was  one  of  the  conclusive  re- 
sults of  the  experimental  work  which 

preceded  the  development  of  the 
bearings.  It  should  be  observed  that 
the  line  contact  is  provided  on  the 
inner  race,  which  as  is  well  known, 
is  the  weaker  element  in  the  typical 
annular  bearing.  The  result  is  an 
excellent  equalization  of  stress  be- 

tween the  inner  and  outer  races. 
Any  type  of  bearing  which  aims 

to  obtain  line  contact  must  provide 
some  means  for  maintaining  the 
parallelism  of  the  axes  of  the  rollers 
with  the  shaft.  Otherwise  the  skew- 

ing of  the  rollers  destroys  the  line 
contact  and  substitutes  a  very  objec- 

tionable form  of  point  contact.  In 
the  spherical  type  of  roller  bearing 
the  desired  result  is  accomplished 
in  a  positive  manner  by  means  of  the 
guiding  flanges  ee  on  the  inner  race. 
It  will  be  seen  that  both  the  flanges 
and  the  ends  of  the  rollers  are 
ground  spherical  surfaces,  with  their 

center  at  the  point  of  intersection  of  the  shaft  axis  and 
the  axes  of  the  rollers.  Since  the  guiding  flanges  and 
the  roller  ends  have  the  same  center  and  the  same 
radius  of  curvature,  they  contact  over  an  area  shown 
at  g  in  the  end  view. 

The  arrows  a  and  6  which  represent  the  resultant 
forces  on  the  roller  from  the  outer  and  inner  races, 
respectively,  are  inclined  to  one  another  by  a  small 
angle,  which  is  the  included  angle  of  the  cone  circum- 

scribing the  roller.  This  means  that  there  is  a  wedging 
force  holding  the  roller  in  contact  with  the  guiding 
flange  and  developing  the  reaction  c  at  the  center  of 
the  area  of  contact  with  the  guiding  flange.  As  soon 
as  a  roller  skews  in  the  slightest  degree,  there  is  no 
longer  a  contact  area  between  the  end  of  the  roller  and 
the  guiding  flange.  The  contact  is  then  at  a  single 
point  on  the  edge  of  the  roller,  and  the  force  c  together 
with  the  resultant  of  the  inner  and  outer  reactionss 
a  and  b,  forms  a  couple  which  immediately  counteracts 
skewing  tendency  and  returns  the  roller  to  its  position 
of  equilibrium. 

The  rollers  are  maintained  in  a  parallel  relation  with 
the  shaft  axis  by  this  positive  action,  which  provides 
in  the  design  of  the  bearing  itself  a  stable  equilibrium 
of  the  roller.  The  advantage  of  this  provision  is  im- 

mediately reflected  in  the  low  coefficient  of  friction 
shown  in  tests  of  the  bearing,  this  coefficient  being 
somewhat  greater  than  that  of  a  ball  bearing,  but 
markedly  lower  than  in  other  types  of  roller  bearings. 

The  retainer  D  is  carried  on  the  land  of  the  inner 
race  and  serves  only  to  separate  adjacent  rollers  and  to 
prevent  their  contacting  with  one  another.  The  re- 

tainer is  usually  made  of  bronze  and  is  so  designed  that 
it  holds  the  rollers  from  dropping  out  when  the  inner 
race  is  deflected  relative  to  the  outer  race,  as  for cleaning. 

The  spherical  roller  bearing,  developed  as  it  was  to 
meet  the  requirements  of  a  specialized  field  of  heavy- 
duty  applications,  has  already  found  a  wide  demand. 
Some  of  the  present  installations  and  typical  designs  for 
."ervice  in  this  country  are  pictured  herewith. 

Section  A-B-C-D 
//oAs- 

Sean'fJfS  fo  be  heatisa/  m  oil  fo  I75'*F.  to  facilitoM 
assembling  on  Journals 

FIG.   4 — TRI'.NNION  MOIT.XTINO  FOR  CE.MEXT  TUBE  MIM, 
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In  Fig.  3  is  illustrated  an  electric  railway  motor  with 
a  spherical-type  roller  bearing  on  the  pinion  end  of  the 
armature  shaft.  The  inner  race  is  secured  to  the  shaft 
by  means  of  a  tapered  sleeve.  A  ball  bearing  is  used 
on  the  opposite  end  of  the  shaft  where  loads  are  com- 

paratively light  for  the  given  space  limitations. 
A  trunnion  mounting  for  a  cement  tube  mill  is  shown 

in  Fig.  4.  The  rollers  which  carry  the  hardened  jour- 
nal ring  are  supported  on  spherical-type  roller  bearings. 

Fig.  5  illustrates  a  roller  bearing  pillow  block  de- 
signed for  heavy  service  such  as  a  cable  sheave  on  a 

mine  hoist. 
Attention  is  directed  to  the  provisions  for  excluding 

dust  and  dirt  from  the  housings  and  for  the  prevention 
of  leakage  of  the  lubricant.  The  latter  consideration  is 
of  particular  importance  in  the  motor  mounting  shown 
in  Fig.  3. 

It  is  believed  from  the  experience  had  with  the  opera- 

Bearing'  a/  efher  end  ofsharfi-  -fp  i>e 
he/d  as  shown  by  Gtofted  fines 

FIG.  5— PILLOAV  BLOCK  FOR  CABLE  SHEAVE,  SHOWIXG 
SPHERICAL  ROLLER  BEARINGS 

tion  of  this  type  of  bearing  to  date,  that  its  field  of 
application  will  be  broadened  beyond  the  scope  origi- 

nally contemplated  in  the  design  of  the  bearing.  This 
applies  particularly  as  regards  to  the  speed  rating. 
It  has  further  been  found  that,  in  equivalent  sizes, 
the  spherical  roller  bearing  has  about  twice  the  load 
capacity  of  the  corresponding  ball  bearing.  The  thrust 
capacity  of  the  bearing  is  substantial,  making  it 
well  adapted  to  the  carrying  of  combined  loads.  It  is 
important  to  observe  that  the  thrust  capacity  is  ob- 

tained by  the  angular  contact  of  the  load  reactions  a 
and  h  in  Fig.  2,  and  is  not  dependent  on  the  guiding 
flange  reaction  c. 

The  question  of  lubrication  is  very  similar  to  that 
incurred  with  ball  bearings  under  similar  load  and  speed 
conditions.  Oil  is  considered  preferable,  but  grease  may 
be  used  where  conditions  of  design  require.  The  saving 
in  amount  of  lubricant  required  as  compared  with  plain 
bearings  is  precisely  the  same  as  with  ball  bearings. 

The  housing  construction  and  the  provision  of  suit- 
able seals  to  exclude  dirt  and  water  from  the  bearings 

is  the  same  as  in  the  standard  practice  with  ball  and 
roller  bearings. 

The  spherical  roller  bearing  was  originally  developed 
and  applied  in  Sweden.  Since  that  time  bearings  have 
been  installed  in  the  United  States,  England,  France, 
Germany,  Japan,  Peru,  Brazil,  and  a  number  of  other 
countries.  The  installations  that  are  in  service  have 

shown  conclusively  that  this  bearing  meets  an  impera- 
tive need  and  is  well  adapted  to  the  requirements  of 

heavy-duty  service. 
These  applications  include:  Railway  journal  boxes, 

steam  and  electric;  railway  motoi's;  steel  mill  motors; 
electric  railway  motor-generators;  paper  machines; 
rolling  mills,  rolls  and  flywheels;  hoisting  machinery; 
tube  mills;  rotary  furnaces;  steam  engines,  crank  pins; 
log  frame  saws,  crankpins;  flour  mills;  flaking  mills; 
and  a  number  of  other  miscellaneous  applications. 

The  self-contained  and  self-aligning  features  of  the 
spherical  roller  bearing,  together  with  its  exceptionally 
low  coefficient  of  friction  and  rugged  load-carrying 
capacity,  characterize  it  as  a  distinct  advance  in  the 
development  of  anti-friction  bearings.  It  offers  possi- 

bilities that  conform  with  the  progressive  principles  of 
modern  engineering  practice. 

Standardization  of  Catalog  and 

Magazine  Sizes 
By  Harry  N.  Parsons 

Chief  Enginter,   U.    S.    Ball    Bearing  Mfg.   Co. 

I  have  read  your  interesting  article  on  the  stand- 
ardization of  catalog  sizes  on  page  757,  Vol.  57  of 

Americwn.  Machinist,  and  would  like  to  add  a  few  com- ments. 

The  purpose  of  a  catalog  is  to  give  in  a  convenient 
and  brief  form  descriptive  information  as  to  a  manu- 

facturer's product,  and  that  form  is  made  use  of  by 
purchasers  either  immediately  or  at  some  future  time. 
It  may  be  either  filed  or  in  constant  use  and  carried 
around;  and  therefore,  it  seems  to  me  that  there  is  a 
necessity  for  only  two  sizes  of  catalogs.  The  8}xll  in. 
size  is  a  logical  selection  because  of  its  present  accept- 

ance as  the  standard  letter  sheet,  which  also  fits  it  espe- 
cially for  filing  and  is  commensurate  with  the  capacity 

of  filing  devices.  For  catalogs  that  are  to  be  carried 
around,  the  pocket  size  is  the  other  size  that  should 
be  used,  from  the  standpoint  of  convenience  in  constant 
handling. 

8Jxll  THE  Logical  Size 

What  holds  true  for  catalogs  is  true  for  magazines 

also.  How  many  various  sizes  of  magazines  are  pub- 
lished today?  Now,  84x11  is  the  logical  size  also  for 

magazines  that  are  referred  to  at  the  desk.  Magazines 

containing  fiction  and  other  reading  matter  can  be  main- 
tained at  the  regular  book  size  for  comfort  and  con- 

venience while  reading.  No  one  who  has  attempted  to 

file  information  from  magazines  has  not  been  con- 
fronted with  the  problem  of  conveniently  filing  the  large 

awkward  sizes  of  sheets  that  appear  among  our  ma- 
chinery and  technical  magazines.  For  the  sake  of  con- 

venience in  preserving  and  filing,  the  SJxll  in.  size  for 
magazines  is  a  logical  selection. 

Standardization  eliminates  waste,  promotes  efficiency 
and  therefore  should  be  encouraged,  and  it  is  logical 
that  we  should  pay  closer  attention  to  this  matter  in 
deciding  upon  the  sizes  of  our  published  material. 
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December  Exports  Show  Big 
Increases 

Exports  of  metal-working  machinery 
took  a  sudden  upturn  in  December.  The 
total  value  of  such  exports,  according 
to  returns  to  the  Bureau  of  Foreign 
and  Domestic  Commerce,  was  $1,362,- 
376.  This  is  an  increase  of  $435,383 
over  the  value  of  exports  in  November 
and  an  increase  of  nearly  $600,000  over 
the  exports  of  December,  1921.  The 
principal  increases  are  in  the  number 
of  lathes,  boring,  drilling,  polishing, 
sharpening  and  grinding  machines.  The 
detailed  figures  follow : 

EXPORTS  METAL-WORKING 
MACHINERY 

Dec.  1922 

Lathes    $106,818 
Boring  and  drilling  machines    ?o'??o 
Planers,  shapcrs  and  Blotters    ,n'   5? 
Bending  and  power  presses    o'iio 
Gearcutters    ,,'no? 
Milling  Machines    fen? 
.Sawing  machines   ■    10077 
Thread  cutting  and  screw  machines    t'l-in 
Punching  and  shearing  niachmes    .  1  07; 
Power  hammers    '   '?f  ? 
Rolling  machines    •J'ooc 
Wire-drawing  machines    '.J" 
Polishing  and  burnishing  machines    ,„n'5oi 
.Sharpening  and  grinding  machines.  .....  '""•;?' 
Chucks,  centering,  lathe,  drill  and  other. .  .i/,  I  30 
Reamers,  cutters,  drills  and  other  parts 
tormachinetools    i->  i.ta 

Pneumatic  portable  tools    ?7'Si7 
Foundry  and  molding  machinery    il,>'l 
Other    metal-working    machinery    and 

partsof   ■  ;        ,,  if Vi7<, 
Total  metal-working  machinery       »i, 303,5/0 

Merchants  Association  of  New  York 
City  and  is  the  representative  of  the 
Packard  Motor  Car  Co.  in  New  York. 
\YhiIe  he,  like  every  other  merchant,  i.^ 
vitally  interested  in  the  service  prob- 

lems, Mr.  Eastman  is  not  connected 
with  either  association. 
Comments  were  made  and  points  were 

raised  by  Col.  James  Florida,  well 
known  to  the  automobile  industry,  Ed- 

ward J.  Rabidoux,  Eastern  Service 
Manager  for  the  Reo  Co.  and  W.  E. 
Kemp,  chairman  for  the  Metropolitan Section  of  the  S.A.E. 

While  no  definite  action  was  taken  by 
the  associations  the  meeting  was  ac- 

claimed by  many  to  be  the  beginning  of 
an  educational  campaign  for  service 
stations  and  their  work. 

Engineers  Discuss  Service 
Problems 

Interesting  and  instructive  discus- 
sions given  by  J.  W.  Lord,  Service  Man- 
ager, Harrolds  Motor  Car  Co.,  New 

York,  and  B.  B.  Bachman,  of  the 

Autocar  Co.,  Ardmore,  Pa.,  were  en- 
thusiastically received  Thursday  eve- 

ning Feb.  8  at  a  joint  meeting  of  the 
Metropolitan  Section,  S.A.E.  and  the 
Automotive  Service  Association  held  at 
the  Automobile  Club,  New  York.  There 
were  present  about  200  members  of 
these  associations  who  enjoyed  dinner 
and  then  gave  attention  to  the  papers 
which  were  read  by  the  two  men.  The 
paper  of  Mr.  Lord  was  printed  in  the 
Feb.  8  issue  of  American  Machinist 

under  the  title,  "Does  Factory  Engi- 
neering Organization  Give  Full  Con- 

sideration to  Service  and  Service  Prob- 

lems?" 
Mr.  Bachman's  paper  was  entitled 

"Service  from  the  Engineer's  View." 
He  stated  that  it  was  the  engineers  duty 
to  put  himself  in  close  relation  to  the 
other  departments  in  the  factory  such 
as  the  sales  department,  service  depart- 

ment, production  organization  and 
others.  A  close  study  of  service  reports 
further  research  for  methods  to  help 
the  service  department  and  numerous 
other  duties  were  outlined  by  Mr.  Bach- man. 

Lee  J.  Eastman,  a  "neutral"  presided 
as  chairman  of  the  meeting.  Mr.  East- 

man is  the  president  of  the  Automobile 

Report  of  Newton  Steel Company 

The  Newton  Steel  Co.,  Youngstown, 
Ohio,  reports  gross  business  for  1922  of 
$4,812,778,  profits  of  $1,059,278  and  a 
surplus  after  dividends  and  other  ex- 

penditures of  $351,903  which  brings  the 
profit  and  loss  surplus  up  to  $535,928. 
The  yearly  balance  sheet  shows  that  the 
current  assets  are  $1,547,335  and  the 
liabilities  are  $350,093.  During  the  last 
year  the  company  has  shipped  approxi- 

mately 53,237  tons  of  sheets. 

Consolidated  Machine  Tool 
Reports  Capacity 

Recent  reports  given  out  by  the  Con- 
solidated Machine  Tool  Corp.  of  Amer- 

ica, show  that  business  is  running  at 
normal  capacity  and  conditions  are  in 
excellent  shape.  On  Jan.  1  there  were 
on  the  books  of  the  company  unfilled 
orders  to  the  amount  of  $1,125,000.  In 
December  there  were  received  orders  to 
the  amount  of  $524,000.  Some  of  the 
plants  are  working  overtime  and  in 
others  capacity  is  the  rule  with  addi- 

tional men  being  hired  as  quickly  as 
they  are  obtained. 

Improved  Railroad   Conditions 

Recent  reports  from  the  American 
Railway  Association  show  that  on  Jan. 
15  there  was  a  surplus  of  28,282  freight 
cars  in  good  repair  which  was  an  in- 

crease over  the  previous  week  of  7,856. 
Further  reports  of  the  association 
showed  that  on  Jan.  15  there  were  162,- 
832  freight  cars  in  need  of  heavy  re- 

pairs which  was  a  slight  reduction  since 
the  first  of  the  year.  There  was  an  in- 

crease in  the  number  of  cars  in  need  of 
light  repairs,  but  the  report  generally 
was  regarded  in  a  favorable  light. 

Increases  Capital  Stock 

By  an  amendment  recently  filed  at 
Dover,  Del.,  the  Columbia  Steel  Corp., 
San  Francisco,  Calif.,  increased  its  cap- 

ital stock  from  $20,000,000  to  $110,- 
000,000. 

CLYDE  M.   CAUR 

Carr  Retires  as  President  of 

Jos.  T.  Ryerson  &  Son, 
Inc.,  of  Chicago 

Clyde  M.  Carr  has  retired  as  pres- 
ident of  Joseph  T.  Ryerson  &  Son,  Inc., 

Chicago,  iron,  steel  and  machinery  cor- 
poration. On  account  of  poor  health 

Mr.  Carr  has  been 
unable  to  take  an 
active  part  in  the 
management  of  the 
firm  for  the  past 
two  years.  He  will 
continue,  however, 
as  a  director.  At 
the  regular  annual 
meeting  of  the  di- rectors, Joseph  T. 

Ryerson  was  elected 
president.  Mr.  Carr 
was  born  in  Illinois 
in  1869  and  first 
became  associated 
with  Joseph  T. 
Ryerson  &  Son, 
Inc.,  in  1890.  He 

has  taken  a  very  active  part  in  the 

management  of  the  firm's  affairs  and  in 1911  was  elected  president.  Mr.  Carr 
has    always   been   an   active    leader   in 
civic  and  industrial   
circles  and  his  far 
reaching  influence 
has  accomplished 
much  wherever  he 
has  been  interested. 
He  is  president  of 
the  Orchestral  As- 

sociation, director 
of  the  Corn  Ex- 

change National 
Bank;  trustee  of  the 
Art  Institute  of 

Chicago  and  the 

Chicago  Plan  Com- mission; member  of 
the  American  Iron &  Steel  Institute;  jqs.  t.  RYERSOX 

member    of    the 
Commercial    Club    and    other    clubs    in 
Chicago  and  New  York. 
Joseph  T.  Ryerson,  the  grandson  of 

the  original  Joseph  "T.,  succeeds  to  the 
presidency  with  a  background  of  22 
years  in  the  steel  business.  He  was 
born  in  Chicago  in  1880  and  imme- 

diately after  graduating  from  Yale  in 
1901  went  to  work  for  the  American 
Sheet  Steel  Co.,  now  the  American 
Sheet  &  Tin  Plate  Co.,  at  its  mill 
in  Vandergrift,  Pa.  In  October,  1902, 
he  started  with  Joseph  T.  Ryerson  & 
Son,  Inc.,  at  Chicago  and  in  1904  was 
elected  treasurer,  becoming  vice-pres- 

ident in  1911. 
Mr.  Ryerson  is  actively  interested  in 

the  National  Chamber  of  Commerce  and 
other  general  industrial  work.  He  is  a 
director  of  the  Peoples  Trust  &  Savings 
Bank  of  Chicago  and  the  Morris  Plan 
Bank  of  Chicago.  He  is  a  member  of 
the  American  Iron  &  Steel  Institute,  the 
Industrial  Club  of  Chicago  and  other 
clubs  and  associations  in  Chicago  and 
New  York  and  is  well  known  in  the 
machinery  field   generally. 
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Latin  America  a  Profitable  Export  Field 
Says  Dr.  Julius  Klein 

BEFORE  an  audience  of  manufac- 
turers, Dr.  Julius  Klein,  Director  of 

the  U.  S.  Bureau  of  Foreign  and  Do- 
mestic Commerce,  recently  gave  a  very 

interesting  address.  Part  of  this  is 
given  below: 

"I  don't  know  why  it  is  that  other- 
wise discreet  and  cautious  business  men 

throw  their  discretion  to  the  winds  the 
moment  they  begin  to  think  about  send- 

ing things  down  to  the  sunny  shores  of 
the  south.  In  the  first  place,  any  ap- 

proach to  a  Latin-American  trade 
broker  must  be  governed  by  the  fact 
that  Latin-America  has  an  extra- 

ordinary diversification  of  her  people 
and  of  her  trade.  It  might  surprise 
you  a  little  to  know  that  negroes  are 
as  scarce  on  the  streets  of  Buenos  Aires 
as  red  Indians  are  on  the  streets  of 
Cleveland;  that  the  percentage  of  white 
people  in  Uruguay  and  Argentina  is 
more  than  the  percentage  of  white  blood 
in  this  country. 

"The  type  of  people  there  in  the  in- 
terior of  the  country  is  surprisingly 

like  our  own  Middle  West  for  more  or 
less  obvious  reasons.  They  raise  the 
same  things  and  have  the  same  prob- 

lems in  developing  vast  flat  stretches. 
They  need  barbed  wire  for  ranches; 
harvesting  machinery.  They  need  the 
thousand  and  one  things  which  were 
needed  in  the  development  of  our  own 
country. 

"Thus  far  our  efforts  have  been  con- 
fined to  the  two  nearest  republics  in 

that  section — Cuba  and  Mexico.  They 
take  nearly  twenty  per  cent  more  of 
our  exports  than  do  all  of  the  ten  South 
American  countries.  The  thing  for  us 
to  do  is  to  look  into  those  big  com- 

petitive markets  farther  south  where 
people  are  living  under  conditions  more 
or  less  approaching  our  own  and 
where_  we  ought  to  be  able  to  satisfy 
them  just  as  we  satisfy  our  own  people. 

Dispelling  an  Old  Superstition 

"Secondly,  I  want  to  dispose  of  that 
utterly  foolish  clap-trap  about  being 
careful  to  sell  them  just  exactly  what 
they  ask  for.  Of  all  absurd  things  I 
think  that  is  about  the  worst.  An  up 
and  coming  Argentine  prides  himself 
on  the  fact  that  he  is  looking  forward 
and  that  he  has  and  his  country  has  a 
very  promising  future.  He  talks  ex- 

actly like  the  California  or  Canadian 
or  Australian,  about  the  magnificent 
future  of  his  country.  He  wants  to 
learn  about  new  machinery,  new  ap- 

pliances, and  the  mere  notion  that  be- 
cause the  thing  has  never  been  sold  in 

Latin-America  before,  is  the  best  rea- 
son for  not  selling  it  there,  is  utterly 

foolish. 

Wall  Street  and  Chile 

"There  are  one  or  two  factors  that 
have  come  in  to  help  us  very  materially 
in  our  foreign  trade.  In  the  first  place, 
the  enormous  increase  of  American  in- 

vestments in  those  areas.  Before  the 
war,  we  had  about  $2,000,000,000  in- 

vested in  Latin-America — nearly  half 
in  Mexico.  Today  we  have  about 
$3,000,000,000  and  almost  all  of  that 
extra  billion  has  been  put  down  in 
South  America  and  it  is  going  in  at  the 
rate  of  almost  tens  of  millions  and  in 
some  cases   hundreds  of  millions. 

"Nearly  half  of  the  foreign  bonds quoted  on  the  New  York  Stock  Ex- 
change are  from  Latin-America.   These 

mean  particularly  the  development  of 
new  enterprises  in  those  countries. 
Take,  for  example,  these  new  Chilean 
bonds.  They  are  going  to  be  used  for 
the  electrification  of  railways,  for  the 
development  of  a  hitherto  untouched 
resource — hydro-electric  power.  The 
same  thing  is  true  down  in  Brazil. 

"The  money  that  is  going  to  go  into South  American  machinery  and  the 
initial  installation  is  simply  going  to 
be  a  beginning  of  what  is  coming  after, 
because  as  this  new  American  ma- 

chinery makes  good — and  it  will — 
there  is  going  to  be  room  for  all 
other  developments  and  that  brings  up 
the  precise  point  I  want  to  bring  up 
about  the  changing  character  of  Latin- America. 

"Don't  assume  that  because  you  had 
a  discouraging  report  about  prospects 
down  there  in  1913,  or  whatever  year 
it  may  have  been,  there  is  no  sale  for 
that  now.  The  place  has  changed 
utterly — entirely.  I  doubt  if  there  is 
a  part  of  the  world  which  has  had  more 
dramatic  changes,  relatively  •  less  im- 

posing, of  course,  but  nevertheless 
basic,  than  the  Latin-American  coun- 

tries. Transformations  of  industries 
and  new  industries  brought  into  be- 

ing, because  of  installation  during  the 
war.  New  capital  brought  in  in  enor- 

mous quantities,  possibly  American, 
and  enormous  numbers  of  new  sales 
agencies. 
Sixty  Branches  of  American  Banks 

IN  South  America 

"We  didn't  have  a  single  branch  bank 
before  the  war.  Now  we  have  about 

sixty.  We  don't  have  to  depend  upon British  or  French  or  German  banks 
now.  Our  documents  can  go  through 
American  hands.  Before  the  war  we 
had  hardly  any  cable  service.  Today 
the  whole  country  is  looped  with 
American  cables.  That  is  a  very  im- 

portant part  of  foreign  trade.  That 
is  one  reason  why  the  Japanese  are 
handicapped.  It  takes  almost  a  week 
for  their  cables  to  get  through. 

"Shipping  service  has  considerably 
improved.  You  remember  the  old 
truism  that  it  was  easier  to  travel  to 
Latin-America  by  way  of  Europe.  The 
west  coast  of  South  America  is  right 
at  our  doorstep  now — direct  line  south 
of  New  York.  This  means,  of  course, 
that  we  are  in  an  immensely  more 
favorable  position  than  any  of  our 
European  competitors  with  reference 
to  that  very  important  section.  Our 
shipping  service  has  improved  on  the 
east  coast  as  well. 

"Summarizing  all  of  our  ten  leading 
industries  here — that  leaves  out,  of 
course,  many  that  we  have  not  tabu- 

lated— but  taking  just  your  ten  indus- 
tries as  examples,  more  or  less,  it  will 

be  safe  to  say  that  about  thirty  per 
cent  of  everything  that  you  produce 
for  export  goes  to  Latin-America  and 
it  is  highly  important  for  that  reason 
that  you  should  have  your  very  latest 

facts  in  that  important  field."   ♦   

Worthington  Corporation 
to  Insure  Help 

Plans    are   being   formulated   by   the 
Worthington  Pump  &  Machinery  Corp., 
New   York   City,   by   which   the   10,000  . 
employees  of  the  concern  will  be  issued 
sick    benefit    and    life   insurance.      "The 

new  welfare  work  was  decided  upon 
after  a  close  study  by  officials  of  the 
corporation  and  every  safeguard  wdll 
be  put  into  effect  to  see  that  the  em- 

ployees are  the  recipients  of  proper 
benefits  under  the  terms  of  the  policy. 
C.  P.  Coleman,  president  of  the  Worth- 

ington Pump  &  Machinery  Corp.  has 
issued  the  following  statement: 

"A  close  study  of  the  problem  reveals that  sickness  and  death  more  often 
shatter  the  happiness  and  existence  of 
the  home  than  any  other  of  the  great 
disturbing  factors  in  life  against  which 
the  home  must  be  protected. 
"The  insurance  provisions  of  the 

plan  are  financed  entirely  by  the  cor- 
poration, and  the  amount  of  insurance 

received  varies  with  length  of  service. 
These  benefits  range  from  a  benefit  of 
$250  applicable  to  an  employee  who  is 
a  member  of  the  benefit  association  for 
more  than  six  months  but  less  than  one 
year,  up  to  $1,000  to  a  worker  who  is 

a  member  over  five  vears" 

Detroit  "Suffering' Prosperity 
from 

A  committee  of  railroad  experts  has 
been  appointed  in  Detroit  to  seek  reme- 

dies for  the  freight  congestion  which 
has  been  blocking  the  railroad  yards  in 
that  city  during  the  past  two  weeks. 
The  necessity  of  the  committee  has 
arisen  from  the  unusual  prosperity 
which  is  attending  manufacturers  in 
Detroit  who  assert  that  there  has  been 
a  return  to  post-war  activity. 

John  L.  Lovett,  secretary-manager  of 
the  Detroit  Manufacturers  Association, 
stated  that  the  prosperous  condition 
was  most  noticeable  in  the  motor  mak- 

ing trades  and  its  many  branches  which 
are  located  in  Detroit.  He  is  optimistic 
in  regards  to  industrial  conditions  and 
says  that  if  Detroit  is  able  to  get  the 
proper  aid  that  Michigan  will  see  an 
unprecedented  era  of  prosperity  and 
that  this  will  be  reflected  by  the  entire 
nation.  Reports  show  that  at  the  pres- 

ent time  there  are  300,000  men  em- 
ployed in  the  various  industries  which 

is  the  largest  number  in  the  history  of 
the  city,  war  time  included. 

Many  New  Locomotives  Have 
Been  Ordered  « 

Exceptionally  large  orders  are  re- 
ported by  both  the  Baldwin  Locomotive 

Works  and  the  American  Locomotive 
Co.  The  former  booked  $11,337,000  of 
new  business  during  the  month  of  Jan- 

uary as  compared  with  only  $495,572  in 
January,  1922.  Operations  are  now 
reported  to  be  on  a  basis  of  seventy- 
five  per  cent.  The  largest  single  order 
received  during  .January  was  for  100 
engines  for  the  Pennsylvania  Railroad. 
The  unfilled  orders  on  hand  and  at  the 
Works  are  estimated  at  $47,000,000, 
enough  to  keep  them  busy  for  the  next 

eight  months. Orders  for  163  locomotives  have  re- 
cently been  received  by  the  American 

Locomotive  Co.,  the  largest  single  order 
coming  from  the  Chicago,  Rock  Island 
&  Pacific  railroad  that  asked  for  10 
mountain  type  and  30  Mikado  type  en- 

gines. The  Buffalo.  Rochester  &  Pitts- 
burgh has  ordered  31  engines;  Chicago 

and  Eastern  Illinois.  10;  Virginian  Rail- 
way Co.,  15;  Central  of  Georgia  five; 

New  York,  Chicago  &  St.  Louis,  six; 
and  several  other  roads  and  mining 
companies  have  booked  good  sized  or- ders. 
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Unemployment  Figures  Are 
Most  Encouraging 

From  every  part  of  the  country  come 
reports  that  unemployment  has  de- 

clined noticeably  during  the  past  few 
weeks  and  that  the  country  at  the  pres- 

ent time  is  better  employed  that  it  has 
been  in  many  months.  There  has  been 
less  bread  line  in  Chicago  than  usual 
and  this  is  attributed  to  better  indus- 

trial conditions  and  mild  weather  which 
were  favorable  for  outdoor  work. 

Cities  of  the  Northwest  are  anxious 
to  get  lumberjacks  and  men  familiar 
with  the  building  trades.  In  several 
cities  in  Ohio  it  is  reported  that  there 
is  less  unemployment  this  year  than 
last  and  Columbus  reports  that  last 
January  there  were  15,000  men  out  of 
work,  whereas  this  year  there  are  only 
3,000.  In  Iowa  it  is  reported  that  the 
decrease  during  the  past  year  has 
brought  the  percentage  of  unemploy- 

ment down  fifty  per  cent  and  that  at 
the  present  time  there  are  only  about 
20,000  people  out  of  work  in  the  entire 
state. 

In  Kansas  less  than  5,000  are  re- 
ported as  out  of  work  in  the  state. 

Eastern  states  have  been  busy  for  some 
time  and  unemployment  is  extremely 
low  in  New  York,  Michigan,  Pennsyl- 

vania and  New  England  States.  It  is 
the  opinion  of  many  that  within  the 
next  few  months  the  country  will  see 
even  less  unemployment  than  now  and 
that  more  money  will  be  expended  by 
railroads  and  other  large  industries  for 
improvement  and  equipment  which  will 
be  reflected  in  the  employment  reports. 

Lee  Condemns  Government- 
Owned  Railroads 

Declaring  that  if  the  Government 
takes  over  the  railroads  it  will  be  an 
end  to  our  present  form  of  government. 
Ivy  L.  Lee,  counsel  on  public  relations 
for  the  Pennsylvania  Railroad,  at  a 
recent  Republic  Club  luncheon,  advo- 

cated the  abolition  of  the  United  States 
Railroad  Labor  Board  and  also  as- 

sailed William  G.  McAdoo,  former  Di- 
rector General  of  the  Railroads,  as  the 

man  who  had  spread  harmful  propa- 
ganda to  the  railroads.  Mr.  Lee  ex- 
plained that  the  idea  had  been  generally 

accepted  by  railroad  workers  that  if 
the  government  owned  the  railroads, 
conditions  would  be  improved  and  he 
blamed  Mr.  McAdoo  for  fostering  this 
idea  when  he  had  charge  of  the  rail- 

roads during  the  War.  He  also  stated 
that  the  Railroad  Labor  Board  invited 
controversy  rather  than  prevented  it. 

Big  Improvements  Planned 
By  Illinois  Central 

Plans  for  the  expenditure  of  $45,- 
000,000  during  the  coming  jmar  has 
been  announced  by  the  Illinoi~Central Railroad.  Of  this  amount,  $27,000,000 
will  be  spent  on  the  road  bed  and  the 
remaining  amount  on  equipment.  It  is 
planned  by  the  railroad  to  commence 
the  work  immediately  and  orders  for 
the  equipment  will  be  placed  within 
a  very  few  weeks,  it  is  understood. 
Fifty  locomotives.,  4,000  open  top  cars, 
1,500  box  cars,  500  automobile  cars,  60 
passenger  cars,  five  dining  cars  and 
125  cabooses  will  be  some  of  its  equip- 

ment which  will  be  ordered. 
It  is  further  stated  by  officials  of  the 

company   that   a    considerable   amount 

will  be  spent  for  new  machinery  and 
tools  for  use  in  the  various  shops  of 
the  Illinois  Central.  The  company  has 
spent  a  great  deal  of  money  on  its 
property  during  the  past  two  years  and 
it  is  contemplated  that  it  will  spend  a 
total  of  $118,000,000  during  a  period  of 
three  years. 

> 

Clarence  S.  Bement  Dies 
in  New  York 

Clarence  S.  Bement,  aged  80  years, 
former  president  of  the  Bement-Miles 
Co.  and  a  director  of  the  Niles-Bement- 
Pond  Co.,  New  York,  died  Jan.  27  in 

CL.\RENCE  .S.   HIS.MENT 

his  apartments  at  the  Longacre  Hotel 
following  an  illness  of  several  years. 

Mr.  Bement  was  well  known  for  his 
collections  of  books,  coins  and  mineral 
specimens.  His  books  were  the  nucleus 
of  the  Harry  Elkins  Widener  Library 
which  was  presented  to  Harvard  Uni- 

versity recently.  J.  Pierpont  Morgan 
purchased  his  collection  of  mineral 
specimens  in  1905  and  it  is  now  on  ex- 

hibition at  the  Museum  of  Natural  His- 
tory, New  York.  It  is  said  upon  good 

authority  that  his  collection  of  early 
Greek  and  Roman  coins  is  the  most 
complete  to  be  found  and  rivals  any 
other  similar  collection. 

He  was  born  in  Indiana,  but  lived 
most  of  his  life  in  New  York  City.  He 
succeeded  his  father  as  president  of  the 
Bement-Miles  Co.  His  wife  died  six- 

teen years  ago.  He  is  survived  by  two 
(laughters,  Mrs.  J.  Clark  Moore  of 
Philadelphia  and  Mrs.  A.  Ludlow 
Kramer  of  New  York.  He  was  a  mem- 

ber of  the  Union  League,  the  Historical 
Society  of  Pennsylvania,  the  American 
Philosophical  Society,  Hamilton  Whist 
Club,  Numismatic  and  Antiquarian 
Society  and  the  Pennsylvania  Society 
of  Sons  of  the  Revolution.  Mr.  Bement 
was  also  one  of  the  early  supporters  of 
the  Philadelphia  Orchestra. 

British  Iron  and  Steel  Improves 
The  British  iron  and  steel  trades 

closed  the  year  at  the  best  level  reached 
in  1922  and  much  encouraged  by 
lessened  competition  from  the  Conti- 

nent, larger  overseas  demand  and  better 
prospects  for  the  main  domestic  users, 
such  as  railroads,  shipyards  and  engi- 

neering works.  These  branches  of  the 
industry,  although  still  operating  at 
small  part  of  capacity,  are  reported  by 
Commercial  Attache  W.  S.  Power  to  the 
Department  of  Commerce,  as  being 
about  to  restart  plants  which  have  re- 

mained idle  since  last  Spring. 

Extend  Time  of  Tax  Return 

Filing 

Internal  Revenue  Commissioner  Blair 
this  week  extended  the  time  of  filing 
complete  income  tax  returns  by  cor- 

porations. A  general  extension  of  time 
has  been  granted  domestic  corporations 
up  to  and  including  June  15  for  com- 

plete returns  of  income  for  the  calendar 
year,  1922,  the  fiscal  year  ended  Jan. 
31,  1923,  and  the  fiscal  year  ending 
Feb.  28,  1923,  conditional  upon  the  fil- 

ing of  tentative  returns  with  the 
proper  collector  of  internal  revenue  on 
or  before  March  15,  April  16  and  May 
15,  1923,  respectively,  accompanied 
with  at  least  one-fourth  of  the  esti- 

mated amount  of  the  tax  due,  together 
setting  forth  the  reason  why  the  re- 

turn cannot  be  completed  within  the 
prescribed  time  and  a  formal  request 
for  extension. 

Railroad  Improvement  Plans 
Receive  Approval 

The  Interstate  Commerce  Commis- 

sion has  approved  the  program  for-' mulated  by  the  Baltimore  &  Ohio  Rail- 
road for  the  issuance  of  $13,876,000  of 

equipment  trust  certificates  for  the 
acquisition  of  8,000  cars  of  which  6,000 
will  be  of  the  open  top  type  suitable 
for  handling  building  materials,  coal 
and  coke.  The  certificates  are  to  be 
issued  by  the  Girard  Trust  Co.,  Phila- 
delphia. 

The  Commission  also  approved  of  the 
plans  of  the  Tennessee,  Alabama  & 
Georgia  Railroad  to  construct  an  ex- 

tension of  its  lines  from  Gadsden,  Ala., 
to  a  connection  with  the  Seaboard  Air 
Line  near  Odenville,  Ala.,  a  distance  of 
approximately   thirty-six   miles. 

Body  Building  Plant  Bought 

By  General  Motors 
The  General  Motors  Corporation  has 

purchased  the  Milburn  Wagon  Works, 
Toledo,  Ohio  paying  $2,000,000  for  the 
factory,  lumber  plant  and  twenty  acres 
of  land  in  the  vicinity  of  the  works. 
According  to  the  terms  of  an  agree- 

ment, the  Milburn  Co.  will  have  charge 
of  the  plant  for  another  two  months, 
and  will  continue  in  its  electric  auto- 

mobile business.  The  General  Motors 
Corporation  at  the  end  of  this  period 
will  take  over  the  plant  and  commence 
its  program  of  expansion.  The  Mil- 
burn  Works  have  been  building  bodies 
for  the  Oakland  and  Oldsmobile  for 
some  time  and  have  been  in  business 
since  1872. 

  • 

No  Change  in  Railroad  Wages 
for    Another    Year 

According  to  decisions  rendered  by 
the  United  States  Railroad  Labor  Board, 
there  will  be  no  changes  in  either  the 
working  conditions  or  the  wages  of  rail- 

road employees  for  another  year.  .  In 
the  case  of  seventeen  railroads  and 
subsidiaries,  the  Board  postponed  fur- 

ther action  on  the  petition  to  allow  a 
reduction  of  wages.  The  postponement 
was  taken  "until  some  time  subsequent 
to  October,  1923."  The  same  period  of 
time  was  designated  for  a  postpone- 

ment on  the  cases  submitted  by  fire- 
men's organizations  on  a  large  number 

of  railroads  who  petitioned  tha*^  two 
firemen  be  assigned  to  the  larger  type 
engines. 
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Where  Germany  Suffered  the  Most 
How  the  workmen  are  paid  and  how  they  like  it — ^Wages  and  the  cost  of  living — What  the 

official  figures  show — Few  machine  novelties 

BY  OUR  BERLIN  CORRESPONDENT 

THE  INDIVIDUAL 
 opinions  one 

hears  of  the  standard  of  effi- 
ciency are  greatly  divergent.  In 

a  number  of  cases  it  is  stated  that 
pre-war  efficiency  has  been  reached, 
while  in  others  the  efficiency  is  es- 

timated at  not  higher  than  40  per 
cent  of  the  pre-war  standard.  Between 
these  two  extremes  almost  any  grade 
may  be  heard.  As  to  the  reason  of  the 
lack  of  efficiency  the  opinions  are,  how- 

ever, almost  unanimous.  Hardly  ever 
is  the  argument  heard  of  reduced  physi- 

cal ability.  The  workmen  give  the  im- 
pression of  well-fed  and  well-clad  per- 

sons. Payment  by  the  hour  and  the 
unrest  amongst  the  men,  caused  by 

political  as  well  as  economical  dissatis- 
faction, are  no  doubt  back  of  the 

lack  of  efficiency.  A  system  of  piece 

work  payment  has  been  re-introduced, 
marred,  however,  by  a  guarantee  of 
minimum  earnings  but  still  giving,  gen- 

erally speaking,  good  results,  especially 
during  the  last  months,  when  the  rise  of 
living  costs  acted  as  a  spur  to  the  earn- 

ing impulse. 

Between  Mechanics  and  Laborers 

In  the  case  of  the  skilled  men,  the 
advantage  they  enjoy  in  wages  over  the 
unskilled  men,  is  further  aggravating 
matters.  The  latent  unrest  is  making 
itself  felt  constantly. 
The  debating  craze  amongst  the 

workmen  has  developed  strongly.  It  is 
bringing  to  the  front  the  men  with  good 
voices  and  some  oratorial  gifts.  These 
men  are  in  the  majority  of  the  younger 
class,  who  carry  the  opinions  of  the  rest 
by  aggressiveness  and  loud  voices.  This 
is  the  type  that  the  shop  representative 
is  mostly  chosen  from.  Manufacturers 
questioned  with  regard  to  the  effects  of 
the  shop  council  law  are  generally  very 
reluctant,  fearing  that  their  opinions 

may  appear  in  print,  thereby  uncon- 
sciously admitting  the  awe,  the  council 

institutions  of  the  labor  class  are  still 
held  in. 

Wages  are  now  keyed  to  the  index 
of  cost  of  living,  after  their  quick  march 
has  trampled  down  the  system  of  their 
adjustment  by  dilatory  negotiations. 
This  index  is  so  low,  that  the  unbiased 
observer  cannot  help  but  come  to  the 

conclusion  that  it  is  "cooked."  If  in 
spite  of  that  the  majority  of  workmen 

appears  healthy  and  well-fed,  it  is 
mostly  for  the  reason,  that  they  are 
making  money  outside  of  their  working 
time  by  odd  jobs,  trading,  or  any  other 
method  presenting  itself. 

What  the  Figures  Show 

The  foreign  trade  of  the  machine 
building  industry  in  Germany  for  the 
year  1922  shows  a  large  balance  on  the 
export  side.  It  has  further  developed 
satisfactory,  but,  with  a  few  exceptions, 
pre-war  figures  have  not  been  reached. 

It  should  be  noted  that  in  the  returns 
of  1922  the  export  and  import  of 
November  and  December  are  based 
upon  preliminary  figures. 

The  following  figures  show  the  ma- 

chinery  import   and   export   in   1922   in 
comparison  to  the  last  3  pre-war  years: 

Machinery  Import  and  Export 

Metric  tons 

Import  Export 
1911          76,129  476,220 
.1912          77,939  536,681 
.1913          80,381  532,316 
1922          13,797  455,066 

Comparison  with  the  year  1921  is 
impossible,  as  export  returns  for  the 
first  4  months  of  the  year  have  never 
come  out.  From  the  statistics  available 

it  appears  however,  that  quite  a  con- 
siderable increase  of  export  as  well 

as  import  has  taken  place.  Taking  into 
account  the  large  reduction  of  imports 

since  pre-war  times,  last  year's  foreign trade  balance  is  extremely  favorable 
and  gives  proof  of  the  strong  recovery 
of  the  industry.  Considering  the  ad 
valorem  figures,  the  result  is,  however, 
far  less  favorable.  It  can  clearly  be 
figured  out  that  the  respective  returns 
in  money  are  about  40  per  cent  below 

the  pre-war  level. 

An  Excellent  Comparison 

From  the  following  is  seen,  how  the 
chief  lines  of  machine  building  con- 

tributed to  the  export,  and  how  they 

compared  with  the  corresponding  fig- 
ures in  1913: 

Machinery  Export 

Metric tons 
1922 

111,422 

1913 

58,127 

51,433 
95,598 44,661 
68,429 49,115 
74,336 

14,618 12,222 
57,614 80,421 
14,387 23,768 

3,164 
10, 668 

3,287 
13,705 

12,896 
12,209 

Steam  locomotives. , 
'    Power  Generating 

Machinery: 

Steam     engines     and 
combustion  motors, 

hydraulic    turbines 
Textile  machinery.  . 
Machine  tools   

Wood  working  mach- 
inery  

Agricultural    machinery 
Hoisting  machinery  . .  . . 
Paper  making  machinery 
Ore  dressing  machinery 
Printing  presses   

The  largest  item  is  that  of  steam 
locomotives,  which  constitute  approxi- 

mately 25  per  cent  of  the  total  export. 
The  foreign  business  of  this  industry 
is  nearly  double  in  comparison  to  1913. 
Of  the  other  lines  only  wood  working 
machinery  and  printing  presses  show  a 
higher  export  than  in  1913,  while  the 
others  exhibit  a  decline.  The  most 

prominent  feature  of  the  machinery  ex- 
port business  in  1922  is  the  fact  that, 

in  contrast  to  the  preceding  years,  the 
fluctuation  of  the  mark  has  ceased  to 
exercise  a  material  influence  on  it, 
caused  evidently  by  the  new  custom  to 
contract  in  gold  money  or  at  least 
stable  currencies.  The  business  has  be-_ 
come  much  steadier. 

The  foreign  trade  returns  of  the  ma- 
thine  tool  business  can  be  seen  from  the 

following  figures,  in  which  again  the 
exports  and  imports  of  the  last  two 
months  of  1922  are  inserted  according 
to  preliminary   figures: 

Machine  Tool  Exports 

Metric   tons 
1922  19r3 

Total    49,115  74,336 
Sarre    1,153          
Belgium    5,511  6,672 
Denmark...    1,179  1,071 
Alsace-Lorraine    259          
France    4,792  11,907 
Italy    4,169  5,733 
Holland    4,157  3,641 
Austria    3,802 )  , ,  ,^ 

Czechoslovakia    2,108)  ' Roumania    1,055  532 
Sweden    1,168  1.717 
Switzerland    1,572  2,591 
Spain    2,063  1,506 
Dutch  Indies    730  424 
Argentine    1,379  1,447 
Brazil    1,261  1,278 
All  others    12,757  24,708 

From  these  figures,  which  are  in 
metric  tons,  it  can  be  seen,  that  the 
export  of  the  machine  tool  industry 
remained  rather  far  behind  that  of 
1913.  Besides  it  must  be  noted  that, 
alike  in  the  export  and  import  returns 
of  the  entire  machine  building  industry, 
a  part  of  the  foreign  business  f.ills 
to  the  share  of  German  territories 

alienated  by  the  peace  treaty.  The  fol- 
lowing figures  show  the  machine  tool 

import  in  1922  and  1913  and  the  chief 
countries  of  origin  with  their  respective 
share: 

Machine  Tool  Import 
Metric   tons 

1922  1913 
Total    1,449  6,427 
Holland    501          
Austria    153  160 
Switzerland. .         221  412 
U.S.America    218  4,200 
All  others    356  1,655 

In  ̂ he  former  list  two  .ountries, 
which  used  to  be  amongst  the  best  cus- 

tomers of  German  machine  tsols.  Great 
Britain  and  Russia,  are  missing.  The 
latter  country,  which  in  1913  received 
no  less  than  13,000  tons  of  German 
machine  tools,  is  responsible  for  the 
greater  part  of  the  drop  in  the  export. 
Another  strong  decline  of  export  is  seen 
in  the  case  of  France.  This  decline  is, 
however,  not  as  large  as  it  appears,  as 

the  mac^ne  tools  supplied  to  this  coun- 
try on  ̂ )aration  account  are  not  figur- 
ing in  the  export  lists.  The  machine 

tool  imports  have  in  1922  arrived  at 

approximately  23  per  cent  of  their 
pre-war  level,  as  is  seen  from  the  above 
figures.  The  machine  tools  listed  as  of 
Dutch  origin  are  probably  of  English 
or  American  origin. 

Of  the  total  production  of  machine 
tools  in  1922  no  reliable  figures  are 
available.  The  association  of  the  Ger- 

man Machine  Tool  Builders  has  in  pre- 
vious years  started  statistics  of  produc- 
tion,   which,    however,   was    given    up. 
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as  it  turned  out  to  be  impossible  to 
procure  complete  information.  The  ma- 

chine tool  building  works  of  Germany 
are  now,  without  any  exception  organ- 

ized in  the  association,  with  a  comple- 
ment of  workmen  estimated  at  about 

75   per  cent   of   the    pre-war   standard. 
Taking  into  account  the  reduced  work- 

ing time  and  the  lower  standard  of 
efficiency,  the  output  amounts  probably 
to  about  60  per  cent  of  that  of  pre-war 
times.  The  share  of  the  export  in  this 
production  is  given  in  various  works  at 
greatly  diverging  figures.  The  Pittler 
works  in  Leipzig  for  instance  state  only 
10  per  cent  while  the  German  Niles 
works  have  informed  your  correspon- 

dent that  they  estimate  the  share  at 
not  less  than  50  per  cent.  These  two 
figures  are  likely  the  extremes  between 
which  the  average  lies. 

With  regard  to  machine  tool  novelties 
the  year  1922  has  hardly  produced  any- 

thing. The  various  enterprises  have 
worked  under  high  pressure,  besides  the 
largely  increased  friction  in  the  pro- 

ductive mechanism,  making  the  supply 
of  materials  for  which  in  pre-war  times 
a  telephone  call  was  sufficient,  a  rather 
difficult  matter,  not  to  speak  of  the 
labor  difficulties,  are  absorbing  the 
greater  part  of  the  energy  of  the  manu- 

facturers. The  uncertain  future,  too, 
is  forcing  manufacturers  into  a  from 
hand  to  mouth  policy,  under  which  the 
development  of  new  designs  cannot 
prosper. 

With  regard  to  the  new  year  gloomy 
views  prevail  as  a  rule.  If  inflation 
continues,  a  fair  amount  of  business  can 
be  looked  forward  to,  but  not  to  the 

extent  of  last  year's.  The  stringency 
of  capital  apart  from  other  reasons,  is 
forcing  consumers  to  a  policy  of  re- 

trenchment. No  delusion  prevails  with 
regard  to  the  event  of  the  mark  stabil- 

ization, which  is  estimated  would  cause 
business  depression  of  at  least  two  years' duration. 

Business  Items 

following  are  the  incorporators:  J.  E. 
Lehman,  H.  E.  Black,  M.  F.  Weida, 
H.  A.  Weida  and  A.  B.  Arbaugh. 

At  the  annual  meeting  of  the  stock- 
holders of  the  Doehler  Die-Casting  Co., 

Brooklyn,  the  following  were  elected 
directors:  H.  H.  Doehler,  Charles  Pack, 
John  A.  Schultz,  Jr.,  H.  B.  Griffin,  John 
Kralund,  F.  L.  Duerk,  John  L.  Pratt, 
A.  P.  Sloan,  Jr.,  and  E.  J.  Quintal. 

The  Hunter  Crucible  Steel  Co.,  Cleve- 
land, Ohio,  has  been  organized  for  the 

purpose  of  taking  over  the  plant  and 
property  of  the  Electric  Steel  &  Forge 
Co.  The  company  makes  hot  rolled, 
electric  and  crucible  furnace  high-speed 
carbon  and  alloy  steels.  The  following 
are  the  officers:  President,  Arthur  H. 
Hunter;  first  vice-president,  Frank  B. 
Lounsberry;  second  vice-president,  Don- 

ald Wells;  treasurer,  A.  B.  Smythe; 
secretary,  L.  H.  Vinnedge;  assistant 
secretary,  F.  J.  Beebe;  western  sales 
agent,  Frank  P.  Case;  eastern  sales 
agent  D.  M.  Brown,  and  assistant  sales 
agent,  Shii^ley  G.  Ellis. 

The  following  officers  were  elected  for 
the  coming  year  by  the  Fremont  Foun- 

dry Co.,  Canton,  Ohio:  President, 
Charles  J.  Miller,  Fremont;  secretary, 
L.  N.  Allen,  Detroit,  treasurer;  A.  J. 
Kroenke,  Cleveland. 

Frost  Steel  &  Wire  Co.,  Hamilton, 
Ontario,  Can.,  has  absorbed  the  Banwell- 
Hoxie  Wire  Fence  Co.  Frank  Walker 
will  continue  as  superintendent  of  the 
Banwell-Hoxie  Co. 

Carman  &  Fryer,  Indianapolis,  Ind., 
electrical  engineers  and  contractors, 
have  purchased  the  electrical  repair 
department  of  the  Vonnegut  Machine 
Co.  of  that  city. 

J^ 

Personals 

The  New  York  office  of  the  Reed- 
Prentice  Co.  is  acting  as  selling  agent 
for  the  bench  lathes  and  internal  grind- 

ing machines  manufactured  by  the 
Rivett  Lathe  &  Grinder  Co.,  Boston. 
This  office  is  in  charge  of  P.  K.  Dayton 
and  is  located  in  Room  536,  Singer 
Building,  149  Broadway. 

The  Combustion  Engineering  Corp. 
has  acquired  the  Quinn  Oil  Burner  and 
Torch  Co.  W.  R.  Quinn,  former  presi- 

dent of  the  latter  concern,  becomes 
manager  of  the  fuel  oil  department 
of  the  Combustion  Engineering  Corp. 

The  Machine  Tool  Co.,  Kokomo,  Ind., 
at  its  annual  meeting  elected  A.  B. 
Armstrong,  treasurer,  to  the  combined 
office  of  secretary-treasurer.  He  suc- 

ceeds E.  S.  Moore,  former  secretary, 
who  has  resigned.  The  following  were 
elected  as  directors:  W.  H.  Turner, 
A.  B.  Armstrong,  E.  A.  Simmons,  C.  A. 
Hummel,  B.  F.  Harness,  G.  W.  Charles 
end  Sig  Frank.  Mr.  Turner  was  chosen 
president,  Mr.  Hummel,  vice  president 
and  Ross  Waggaman,  assistant  treas- 
urer. 

The  Universal  Tool  &  Machine  Co., 
Canton,  Ohio,  has  been  incorporated 
with  a  capital  stock  of  $250,000.     The 

Charles  R.  Hare  has  resigned  as 
superintendent  of  the  New  Britain  Ma- 

chine Co.,  New  Britain,  Conn.,  and  will 
be  associated  with  the  Robbins,  Gam- 
well  Co.,  Pittsfield,  Mass.,  on  March  1. 

Fred  W.  Freeman  has  been  named 
as  general  western  manager  of  the 
Texas  Co.  and  H.  W.  Dodge  has  been 
appointed   western   sales  manager. 

John  McElgin,  formerly  superin- 
tendent of  the  Carthage  Sulphite  Pulp 

and  Paper  Co.,  is  now  associated  with 
the  Macon  Iron  Works,  Macon,  Ga.,  in 
an  executive  capacity. 

G.  M.  Leslie,  treasurer  of  the  Bass 
Foundry  and  Machine  Co.  and  the  Fort 
Wayne  Foundry  and  Machine  Co., 
both  of  Fort  Wayne,  Ind.,  has  been 
elected  president  of  both  companies  to 
succeed  the  late  John  H.  Bass.  C.  T. 
Strawbridge  will  continue  as  vice 

president  and  L.  Heely  Link  as  secre- 
tary of  the  Bass  Co. 

Ernest  Blattman,  president  of  the 
Schroeder-Blattman  Co.,  New  Orleans, 
La.,  and  Arthur  J.  Weeser,  shop 
superintendent,  have  acquired  of  the 
plant  which  will  be  knovra  hereafter  as 
the  Blattman-Weeser  Sheet  Metal 
Works. 

M.  T.  Luther  has  been  placed  in 
charge  of  the  new  office  of  the  Foster 
Machine  Co.,  522  Machinery  Building, 
Chicago. 

Eugene  A.  Basley,  a  member  of  the 
American  Society  of  Civil  Engineers, 
and  Albert  E.  FibK,  a  member  of  the 
Western  Society  of  Engineers,  have  be- 

come associated  under  the  firm  name  of 
Basley  and  Pisk  for  the  purpose  of 
engaging  in  a  general  consulting  engi- 

neering practice.  Their  offices  are  at 
Room  920,  30  North  La  Salle  St., Chicago. 

W.  Earl  Parent,  formerly  mechani- 
cal engineer  for  the  Miller  Lock  Co.; 

Wm-liam  a.  Parent,  formerly  general 
manager  of  the  Dexter  Metal  Manufac- 

turing Co.  and  Walter  M.  Conard, 
formerly  secretary  and  purchasing 
agent  for  the  Miller  Lock  Co.,  have  an- 

nounced their  association  in  a  partner- 
ship, to  be  known  as  the  Par-Con  Co., 

Ltd.,  with  offices  in  the  Bourse  Build- 
ing, Philadelphia. 

A.  E.  Ensell,  until  recently  with  the 
Equipment  Corp.  of  America,  is  now 
engaged  in  the  purchase,  sale  and 
rental  of  general  contractor's  equip- ment. He  is  located  at  1628  Market  St., 
Philadelphia. 

Harry  E.  Harris  of  Hubbard,  Harris 
&  Rowell,  Inc.,  Bridgeport,  Conn.,  has 
taken  over  the  activities  of  the  concern. 
The  business  will  be  known  in  the 
future  under  the  name,  Harry  E.  Har- 

ris   Consulting  Engineer. 

Obituary 

Daniel  Reeves,  president  of  the 
Phoenix  Iron  Co.,  Phoenixville,  Pa., 
died  at  his  home  recently  at  the  age  of 
70  years.  Mr.  Reeves  recently  suffered 
an  attack  of  heart  disease  at  his  office 
in  Philadelphia  and  since  that  time  has 
been  confined  to  his  home.  He  had  been 
president  of  the  Phoenix  Iron  Co.  for 
the  past  thirty-four  years  when  he  suc- 

ceeded his  father,  the  late  Samuel  J. 
Reeves,  who  had  in  turn  succeeded  his 
father,  David  Reeves,  the  founder  of 
the  company.  Mr.  Reeves  was  also  the 
president  of  the  Phoenix  Bridge  Co.,  a 
subsidiary  of  the  iron  company  and  was 
a  director  of  the  Cambria  Iron  Co.,  and 
the  Pennsylvania  Traffic  Co. 

Oscar  E.  Perrigo  died  recently  at  his 
home,  Hartford,  Conn.  Mr.  Perrigo 
was  a  mechanical  engineer  and  a  fre- 

quent contributor  to  the  A7nerican 
Machinist.  For  the  past  six  years  he 
has  been  employed  by  Pratt  &  Whitney 
Co.  of  Hartford  and  was  well  known 
among  mechanical  engineers  of  the 
East.  He  is  survived  by  his  wife  and 
two  sisters. 

A.  H.  Bauman,  vice-president  of  the 
Cleveland  Duplex  Machinery  Co.,  Inc., 
Cleveland,  Ohio,  died  recently  at  the 
age  of  32  years.  Mr.  Bauman  was  born 
in  Fremont,  Ohio,  and  after  being  grad- 

uated from  high  school  he  served  an 
apprenticeship  in  the  shops  of  the  Lake 
Shore  Electric  Co.,  Fremont,  and  later 
came  to  Cleveland  where  he  was  em- 

ployed by  the  White  Motor  Co.,  as  a 
tool  maker.  During  the  war  he  was 
general  foreman  of  the  Gun  Shop  of  the 
American  Brake  Shoe  Co.,  Erie,  Pa. 

J.  M.  Carpenter,  president  of  the 
J.  M.  Carpenter  Tap  and  Die  Co., 
Pawtucket,  R.  I.,  died  on  Friday, 
Jan.  24. 
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Atlanta,  Ga.* 
ON  MY  WAY  thr

ough  the  south 
Atlantic  states  of  the  Mississippi 
Valley  and  the  middle  west,  I 

have  had  opportunity  to  interview 

many  men  of  large  affairs.  A  feeling 

of  optimism  is  general.  In  the  cotton 

states  the  cheerfulness  is  of  course  par- 
tially due  to  the  good  prices  at  which 

cotton  is  selling,  but  it  also  reflects  a 
belief  in  the  general  prosperity  of  the 
country  and  the  confident  hope  that 
business  will  not  soon  again  be  run 
through  the  wringer  of  deflation,  in 
which  it  was  so  painfully  squeezed  two 

years  ago.  In  so  far  as  Europe  and  the 
Near  East  is  concerned,  there  is  an 
academic  interest  in  the  perplexing 

problems  that  vex  statesmen  overseas, 

but  they  are  not  regarded  as  out  prob- 
lems, nor  are  they  included  in  the  calcu- 

lations of  many  practical  business  men. 
The  unreality  of  Europe  for  Ameri- 

cans is  both  our  safety  and  our  danger. 
It  insures  us  against  unnecessary  alarm 
when  the  strategy  of  European  states- 

men leads  them  to  threaten  the  declara- 
tion of  an  unintended  war,  but  it  may 

lull  us  into  a  feeling  of  mistaken  se- 
curity from  which  we  may  be  suddenly 

awakened  when  we  find  that  there  is  no 
longer  any  transatlantic  demand  for  the 
surplus  production  that  we  formerly 
sold  to  France  and  Germany  as  well  as 
to  the  other  continental  peoples  whose 
buying  power  is  now  being  diminished 
as  the  area  of  unrest  grows  wider. 

For  these  reasons  conservatism  still 
seems  to  be  advisable,  although  it  is  to 
be  admitted  that  internally  the  United 
States  is  probably  in  a  better  position 
than  it  has  been  at  any  time  since  we 
entered  the  war  in  April,  1917.  This 
is  especially  true  of  our  banking  posi- 

tion for,  while  there  are  a  few  frozen 
loans  left,  most  of  the  credits  that  had 
been  congealed  are  liquified  and  most 
merchants  and  manufacturers  are  able 
to  obtain  all  the  accommodation  re- 

quired for  the  conduct  of  a  normal  and 
expanding  business. 

The  reserve  ratio  of  the  Federal  Re- 
serve system  advanced  again  last  week 

to  77  per  cent,  the  slight  rise  being  due 
to  a  decline  in  bills  discounted,  as  gold 
holdings  changed  but  little  from  the 
previous  week.  A  significant  charac- 

teristic of  most  bank  statements,  how- 
ever, is  that  commercial  loans  increased 

during  the  month  of  January,  which  is 
almost  unprecedented,  and  which  is  in- 

dubitable evidence  of  continuing  ac- 
tivity in  production  and  trade  through 

what  is  normally  a  dull  season.  This  is 
attested  to  also  by  the  volume  of  freight 
loaded  by  the  railroads,  which  is  break- 

ing all  records  for  this  time  of  year, 
and  by  the  increasing  complaint  of 
scarcity  of  labor,  which  began  with 
manufacturers  and  is  now  extending  to 
employers  of  clerical  help  in  the  larger 
cities. 

Of  the  farmer  it  may  be  said  that 
his  position  is  more  commanding  than 

at  any  time  previously  in  the  history 
of  the  country.  Through  his  represen- 

tation in  Congress  and  in  the  State 
Legislature  he  has  become  able  to  insist 
upon  almost  anything  that  the  govern- 

ment can  give  him  and  through  his 
co-operative  marketing  organizations  he 
has  made  great  progress  in  solving  his 
economic  problems.  This  is  well,  and 
provided  he  does  not  abuse  the  new 
found  power  of  which  he  is  becoming 
conscious,  the  farmer's  self-confidence 
will  probably  go  a  long  way  to  insuring 
the  permanence  of  the  prosperity  that 
is  now  to  be  observed.     This  self-con- 

"A  significant  characteristic  of 
most  bank  statements,  however,  is 
that  commercial  loans  increased 
during  the  month  of  January,  which 
is  almost  unprecedented,  and  which 
is  indubitable  evidence  of  continu- 

ing activity  in  production  and  trade 
through  what  is  normally  a  dull 
season.  This  is  attested  to  also  by 
the  volume  of  freight  loaded  by 
railroads  which  is  breaking  all 
records  for  this  time  of  the  year,  and 
by  the  increasing  complaint  of  the 

scarcity  of  labor." 

fidence  as  it  spreads  is  pervading  all 
classes  and  one  of  its  effects  in  the 
South  has  been  to  check  the  negro  mi- 

gration of  which  so  much  has  recently 
been  said  in  the  newspapers.  In  this 
section,  at  least,  there  is  work  at  good 
wages  for  everyone  who  is  industrious 
and  the  negro  is  not  disposed  to  leave 
the  South  when  he  can  make  a  good living. 

Everything  in  the  market  news  seems 
to  indicate  that  the  general  belief  in 
prosperity  would  be  justified  if  pros- 

perity could  indeed  be  measured  by  the 
course  of  prices.  Sugar  has  had  a 
sensational  advance  of  three  quarters 
of  a  cent  a  pound  within  five  days  be- 

cause a  good  many  think  there  is  a 
possibility  of  scarcity  and  higher  prices 
in  the  autumn.  As  usually  happens  the 

rush  to  "get  in"  on  the  advancing  mar- 
ket will  probably  carry  it  too  high. 

Coffee  has  again  made  new  high  levels, 
principally  because  stocks  were  allowed 
to  run  dangerously  low.  Wool  continues 
its  monotonous  advance,  which  singu- 

larly enough  never  seems  to  be  relieved 
by  a  decline.  We  are  assured  that  as 
a  result  clothing  will  cost  f5  more  i 
suit  this  year.  Crude  oil  and  its  products 
are  advancing,  despite  record  produc- 

tion, because  1923  is  expected  to  be  the 
greatest  automobile  year  in  our  history. 
The  makers  of  tires,  most  kaleidoscopic 
of  American  industries,  expect  to  turn 
out  the  hitherto  unheard  of  total  of- 
55,000,000  this  year.  Steel  is  higher 
and  strong;  the  mills  are  as  near  the 
theoretical   capacity   as   they  ever  get 

and  even  so  have  little  to  spare  for 
export.  Lumber  and  other  building 
material  are  extremely  active  and  ad- 

vancing and  an  enormous  volume  of 

building  projects  is  reported  from  all  " sections.  Reports  from  the  farm  im- 
plement makers  are  more  optimistic, 

and  the  manufacturers  of  railway  equip- 
ment are  sharing  the  increased  earnings 

of  the  roads. 
Buyers  are  flocking  into  New  York 

at  a  rate  perhaps  never  before  equalled. 
I  am  even  told  that  some  of  the  large 
middle  western  distributive  organiza- 

tions have  chartered  special  trains  to 
bring  their  representatives  to  the  city. 

This  is  a  truly  impressive  array  of 
bullish  facts,  and  it  is  not  surprising 
that   the    stock    market,   contemplating 
them,  has  been  impervious  to  the  threat 
contained  in  the  European  situation.   It 
would  be  difficult  to  select  any  group 
of  stocks  in  which  a  decline  would  ap- 

pear logical,  for  independent  of  outside    m 
influences  each  class  is  heM  up  by  the  9 
glowing  reports  which  come  from   the    ■ 
industry  which  it  represents;  there  are 
practically   no  exceptions.     Behind   all, 
of  course,   is  the  consciousness   of  an 
abundant  supply  of  credit  and  the  en- 

couragement to  venturesomeness  which 
it  lends.    The  bond  market,  which  might 
also  be  expected  to  reflect  this,  is  di- 

gesting its  recent  surfeit  of  new  issues 
and  is  consequently  quiet  though  Liber-     ■ 

ties  have  advanced  because  British  buy-"^ ing  in  accordance  with  the  provisions  ̂  
of  the  debt  agreement  is  expected  to 
prevent    them    from    dropping    much below  par. 

Optimism  is,  in  fact,  evident  every- 
where, and  it  is  a  distasteful  task  for 

one  who  naturally  shares  it  to  repeat 
the  warning  that  trees  never  grow  to 
the  sky,  that  economic  well  being  is 
not  the  result  of  advancing  prices,  but 
of  their  equitable  relationship,  and  that 
price  advances  which  are  not  spread 

equitably  over  all  commodities  and  off-' set  by  wage  advances  will  not  produce 
genuine  prosperity. 

The  danger  that  the  present  promise 
of  prosperity  will  prove  to  be  fictitious 
is  not  immediate.  One  of  the  salutary 
factors  in  the  outlook  is  the  improb- 

ability that  distributors  will  lay  in  as 
heavy  stocks  at  the  top  of  the  markets 
as  they  did  during  1919.  But  it  should 
be  evident  from  the  lessons  of  that  year 
that  a  continued  advance  in  prices, 
probable  though  it  is,  is  to  be  feared 
rather  than  welcomed. 

Electric  Power  Club  Meeting 

The  next  annual  meeting  of  the  Elec- 
tric Power  Club  will  be  held  on  June  11 

to  14  inclusive  at  the  Homestead,  Hot 
Springs,  Va.,  where  the  association  was 
organized  in  1908.  It  is  expected  that 
a  considerable  amount  of  important 
standardization  of  electric  power  ap- 

paratus will  be  effected. 
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Monthly  pig:  iron  production  of  all  coke  and  antiiracitc 
farnaccH  in  miUionn  of  tonH,  batted  on  returns  compiled  by 
the  American  Iron  and   Steel  Institate, 
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PIG  Iron  Production  during  Jan- 
uary and  December  has  been  in- 

creasing and  reports  from  various 
centers  would  indicate  that  during  the 
next  six  months  record  fig-  . 
ures  will  be  given  out  in  this 
line.  During  the  past  few 
weeks  reports  of  sales  of 
Canadian  pig  iron  to  Phila- 

delphia customers  have  been 
made  but  it  is  further  stated 
that  these  were  in  small  quan- 

tities and  that  the  quality 
was  not  good  as  the  domestic 
iron  to  be  had  from  American 
centers.  Prices  are  firmly 
established  at  around  $27. 
Orders  are  expected  to  be 
heavy  during  the  first  part 
of  March  as  consumers  will 
be  buying  for  use  in  the 
second  quarter  of  the  year. 

Export  of  Metal  Working 
Machinery  took  a  sudden  up- 

turn in  December.  The  total 
value  of  such  exports,  accord- 

ing to  returns  to  the  Bureau 
of  Foreign  and  Domestic 
Commerce,  was  $1,362,376 
which  was  an  increase  of 
$435,383  over  the  value  of 
exports  in  November  and  an 
increase  of  nearly  $600,000 
over  the  exports  of  December, 
1921.  The  principal  increases  are  in 
the  number  of  lathes,  boring,  drilling, 
polishing,  sharpening  and  grinding 
machines.  Of  the  total  amount,  $106,- 
818  was  spent  for  lathes,  $100,391  for 
sharpening  and  drilling  machines, 
$79,386  for  planers,  shapers  and 
slotters,  and  $77,139  for  reamers,  cut- 

ters, drills  and  other  parts  for  machine 
tools.  The  Ruhr  Occupation  is  having 
some  effect  upon  the  exporting  of 

tools  and  Germany's  inability  to  de- 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Ch cago  and  Clevelan d  Prices 

Four One 
Current Weeks 

Year 
Unit 

Price Ago Ago 

Soft  steel  bars. . 
per  lb.  .  .  . 550.0303  J50.0296  ?0.0247      | 

Cold    finished 
shafting   

per  lb. .  . . 
0.0383 0.0378 0.0336 

Brass  rods   
per  lb. . . . 

0. 1766 0. 1742 0.15S 
Solder  (i  and  \) 

per  lb. . . . 0.2538 0.2425 0.2125 
Cotton  waste..  . 

per  lb.  .  . . 
0.1181 0.1175 0.1315 

Washers,      cast 
iron  {\  in.).  . . 

per  100  lb 
4.33 4.33 

3.83 Emery,    disks. 
cloth.  No.  1,  6 
in.  dia   

per  100.... 
2.96 2.96 

3.11 Lard  cutting  oil 
per  gal — 

0.575 0.5583 0.65 
Machine  oil. .  .  . 

per  gal.... 
0.349 e.36 

0.45 Belting,  leather. 
medium   off  list   

49% 
49% 

49?^% 

Machine     bolts 

up  to  1  X  30  in 
off  list..  . . Sl!3'% 

51)^% 63% 

liver  orders  on  time  is  temporarily 
helping  American  manufacturers  and 
exporters  of  machine  tools.  It  is  pre- 

dicted that  during  the  next  few  months 
exceptional  business  in  exporting  will 
be  experienced. 

Tin    and    Lead    Prices    have    shown 

some  little  change  during  the  month 
but  for  the  most  part  the  average 
shows  a  normal  fluctuation  only.  Tin 
is  in  demand,  but  the  quantity  seems 

to  be  ample  and,  while  prices 
are  at  a  high  level  at  the 
present  time,  predictions  are 
that  it  will  not  go  much 
higher.  There  is  a  steady 
flow  of  tin  from  the  Malay 
Straits  sent  to  this  country  in 
small  but  regular  quantities. 
Lead  has  remained  at  an  even 
level  for  some  time  past  and 
authorities-  in  this  line  do  not 
look  for  any  radical  change 
within  the  next  few  months.  ̂  

Ten  Motor  Stocks  that  have 
been  averaged  each  month 
show  by  the  chart  below  a 
remarkably  steady  perform- 

ance during  the  past  month. 
After  a  decided  upward  curve 
of  a  month  ago,  the  level  at 
50  has  been  maintained  and 
indications  are  that  while 
there  may  be  further  rises 
during  the  Spring,  nothing  of 
an  alarming  nature  will  be 
experienced.  The  big  fluc- 

tuations in  motor  stocks  have 
been  in  those  of  a  speculative 
nature  and  not  included  in 
the  average  shown  on  this 
Interest  among  speculators 

have  centered  about  the  regular  motor 
sensations  which  from  time  to  time 
attract  the  attention  of  Wall  Street, 
and  after  violent  and  frequent  changes 
up  and  down  disappear  or  fall  to  a 
low   level   from    which    they    do    not 

page. 

Total  value  of  all  metal  working  machinery  exported 
monthly  from  the  United  States,  baHcd  on  returns  compiled 
by  tlie  Bureau  of  Foreign  and  Domestic  Commerce. 
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British  Industry  Improving  Slightly 
Machine  tool  exports  below  1921 — Ruhr  occupation's  eflfect  on  England — Re-exports  a  big 

factor— Wage  reductions  seem  probable  in  many  lines 
BY  OUR  LONDON  CORRESPONDENT 

THE  ACCOMPANYING  tables
  re- 

lating to  overseas  trading  have 
been  prepared  directly  from  a  re- 
turn supplied  by  the  British  Board  of 

Trade  to  the  European  edition  of  this 
journal.  As  far  as  they  go  they  may  be 
left  to  speak  for  themselves.  But  it 
may  be  well  to  mention  that,  taking 
weights  only,  the  exports  of  British 
machine  tools  last  year  were  consider- 

ably below  those  of  the  pre-war  period 
and  even  below  war-time  figures, 
amounting,  in  fact,  to  little  more  than 
half  the  maximum  of  1920.  On  the 
other  hand,  although  considering  re- 

cent figures  imports  of  machine  tools 
registered  were  relatively  low  in  weight, 
they  were  at  least  up  to  pre-war  aver- 

age, but  of  course  at  nothing  like  war 
level. 

The  values  per  ton  of  export  declined 
somewhat,  but  the  lower  weight  value 
is  much  more  pronounced  in  the  case 
of  the  imports,  which  are  now  prac- 

tically equal  in  this  respect  to  the  ex- 
ports. Formerly,  British  machine  tools 

on  the  weight  basis  were  of  about  two- 
thirds  the  money  value  of  the  corre- 

sponding imports.  It  will  be  seen  that 
re-exports,  that  is,  exports  of  foreign- 
made  machine  tools,  remain  a  relatively 
small  item  and,  as  usual,  the  value  per 
ton  is  quite  beyond  what  would  be  ex- 

pected from  figures,  whether  of  imports 
or  exports.  Of  British  exports,  lathes 
and  drilling  machines  are  the  most 
prominent — as  usual — and  both  here  and 
in  the  imports  and  re-exports  the  mis- 

cellaneous entry  forms  a  large  propor- tion of  the  whole. 
INrPORT.S 

Machine  Tools  Quantity     Value  £  per 
(Metal-working)  Tons            £  Ton 

DrilliuK    562  57,503  102 
Grinding    256  41,734  163 
Lathes    854  78,865  92 
MillinK    295  35,979  122 
Planing  and  shapinK    261  23,888  91 
Presses,    punching    and 

shearing    466  54,330  116 
Other    591         104,682  178 
Parts  (chucks  and  other 

work-holders)    100  26,523  265 

3,385  423,504  125 
EXPORTS 

Machine  Tools  Quantity  Value  £  per 
(Metal-working)  Tons  £  Ton 

Drilling    1,936  284,991  147 
Grinding..    618  99,521  161 
Lathes    3,320  421,973  127 
Milling    638  90,050  141 
Planing  and  shaping    1,368  131,947  96 
Presses,    punching    and 

shearing    629  75,904  120 
Other    3,627  413,442  114 
Parts  (chucks  and  other 

work-holders)    31  12,983  419 

12,167     1,530,811       126 

The  condition  of  the  machine  tool 
industry  has  improved  perhaps  of  late, 
though  only  three  or  four  firms  can  be 
described  as  fairly  busy;  others  have, 
however,  been  receiving  a  few  orders. 
But  business  generally  has  been  set 
back  by  the  happenings  on  the  conti- 

nent, and  once  more  a  demonstration 
has  been  given  of  the  essential  oneness 
of  the  world.  The  overseas  orders  that 
have  been  noted  of  late  show  that  the 
British  dominions  are  still  equipping 
their  shops,  and  India,  for  railway  and 

other  work,  has  proved  a  good  friend. 
Further,  one  or  two  recent  auction 

sales  of  machine  tools  suggest  that  the 
knock-down  price  period  has  passed 
away.  In  fact,  until  the  continental 
complications  occurred  the  machine  tool 
prospects  were  certainly  brighter  and  a 
number  of  serious  inquiries  were  sent 

RE-EXPORTS 

Machine  Tools  Quantity  Value  £  per 
(Metal-working)  Tons  £  Ton 

Drilling    29  8,260  285 
Grinding    24  4,762  198 
Lathes    34  5,670  167 
Milling    29  2,967  102 
Planing  and  shaping.  .,  .  3  698  233 
Presses,    punching    and 

shearing   
Other    35  10,471  299 
Parts  (chucks  and  other 

work-holders)    6  2,888  481 

160  35,716        223 

out.  But  taking  things  as  they  are 
competition  is  keen,  and  the  writer 
knows  of  a  firm  who,  quoting  for  a 
lathe,  at  £3,000,  knocked  off  £200  and 
then  found  that  they  were  but  one  of 
three  firms  at  the  same  price.  In  an- 

other case  a  firm  quoting  for  a  planer 
put  forward  their  cheapest  line,  trimmed 
their  price,  and  then  were  the  highest 
of  eight.  Indeed,  it  has  been  publicly 
stated  by  Ernest  Parkinson,  of  the  well- 
known  Shipley  firm,  that  "at  the  pres- ent time  there  is  scarcely  a  machine 
tool  maker  in  this  country  who  is  not 
losing  money  on  every  machine  he 

sells." 

This  does  not  apply  only  to  machine 
tools,  and  complaints  have  been  fre- 

quent as  regards  price-cutting  on  mil- 
ling cutters  and  other  small  tools. 

When  it  was  suggested  that  in  Sheffield 
last  year  the  loss  for  this  reason  on 
orders  executed  for  files  reached  £100,- 
000,  the  only  criticism  related  to  the 
lowness  of  the  figure.  Prices  are  now 

higher. 
The  engineering  industry,  in  fact,  last 

year  went  through  a  particularly  trying 
period  and  the  estimated  loss  in  the 
motor  car  industry  alone  has  been  put 
at  £15,000,000.  The  automobile  firms 
that  made  a  profit  could  probably  be 
easily  counted  on  the  fingers  of  two 
hands. 

Imports  Show  Decrease 

Turning  to  a  larger  field,  looked  at 
from  the  point  of  view  of  balance  of 
trade,  the  figures  for  overseas  trading 
last  year  were  rather  more  satisfactory, 
for,  while  exports  increased  somewhat, 
imports  decreased  still  more.  In  fact 
our  adverse  trade  balance,  adverse  that 
is  as  regards  visible  goods,  etc.,  has 
steadily  decreased  for  the  past  five 
years  and  approaches  pre-war  figures. 
Imports  were  valued  at  nearly  1,004 
million  pounds,  with  exports  at  720J 
million  pounds,  and  re-exports,  that  is, 
exported  foreign  and  colonial  produce, 
at  more  than  1035  million  pounds,  leav- 

ing a  difference  of  less  than  1795  mil- 
lion pounds.  Imports  of  manufactured 

goods  showed  a  decline  and  of  raw  ma- 
terials an  increase.  In  exports  of 

British  produce,  manufactures  as  a  class 

showed  a  definite  decline,  although  as 
a  proportion  of  the  total  of  British 
exports  they  remain  about  the  same  as 
pre-war:  raw  material  sent  out  showed 
a  definite  increase. 

Last  year  apparently  we  produced  ap- 
proximately 4,900,000  tons  of  pig  iron 

and  5,832,000  tons  of  steel,  both  show- 
ing a  marked  increase  on  1921,  but  a 

decline  on  the  levels  of  1913.  Exports 
of  machinery  weighed  403,000  tons, 
which  is  but  four-fifths  of  the  1921 
level  and  less  than  two-thirds  of  the 
1913  level,  while  locomotives  exported 
weighed  about  32,000  tons,  or. three- 
quarters  the  usual  amount,  and  exported 
motor-cycles  numbered  about  7,000,  plus 
about  68,000  ordinary  cycles,  the  latter 
being  a  great  advance  on  1921,  although 
neither  figure  is  equal  to  half  the  corre- 

sponding 1913  figure. 
The  Reduction  of  Wages 

The  movement  continues  towards  a 
reduction  in  wages  rates,  and  teachers, 
both  in  the  elementary  and  secondary 

schools,  have,  under  pressure,  "volun- 
tarily" agreed  to  a  reduction  of  five 

per  cent.  It  is,  of  course,  the  workers 
in  industries  naturally  protected  against 
overseas  competition  who  have  coun- 

tered most  successfully  any  such  action. 
To  judge  by  conversations,  there  is  no 
movement  for  further  reduction  in  the 
engineering  trades,  the  change,  if  most 
employers  had  their  way,  being  more 
likely  to  occur  in  the  opposite  direction. 
The  building  trades,  amongst  manual 
workers,  can  be  included  among  those 
that  have  resisted  change  most  success- 

fully, and  in  view  of  the  cost  of  building 
the  employing  side  too  appear  to  be 
definitely  attempting  to  effect  both  a 
considerable  reduction  in  wages  and 
also  a  lengthening  of  the  working  week, 
where  the  building  trades  are  specially 
favored  by  comparison  with  other 
workers.  It  is,  in  fact,  on  the  question 
of  hours  that  workers  of  all  kinds  are 
most  likely  to  unite  in  resistance.  Mean- 

while, after  rising  rapidly,  in  fact  sud- 
denly, to  near  the  IJ  million  mark,  the 

numbers  of  persons  recorded  on  the 
live  registers  of  the  unemployment  ex- 

changes in  Great  Britain  as  wholly  un- 
employed has  shown  a  tendency  to 

decline  and  is  at  the  moment  1,458,600. 
The  cost  of  living  as  officially  computed 
has  come  dowTi  and  is  again  rated  at 
78  per  cent  above  pre-war  figures:  but 
the  basis  of  calculation,  or  at  least  its 
application,  is  being  assailed  from  all 
directions. » 

Jones  &  Laughlin,  Inc.,  Deny 
Purchase  Report 

During  the  past  few  days,  a  report 
that  the  Inland  Steel  Co.,  Chicago,  was 
prepared  to  sell  its  plant  to  Jones  & 
Laughlin,  Inc.,  has  been  denied  by  offi- 

cials of  Jones  &  Laughlin,  Inc.,  who 
stated  that  they  had  already  made  all 
'plans  for  the  erection  of  a  new  plant 
in  Chicago  and  that  it  had  never  been 
the  policy  of  the  concern  to  buy  other 

plants. 
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Book  Reviews 

Oxy-Acetylene    H'fUUng    and    Cutting.       By P.  F.  Willis.  Sixth  edition,  revised  and 
enlarged.  Green  cloth-board  covers,  4x6 
in.  254  pages,  99  illu.strations.  Pub- 

lished by  the  Norman  \V.  Henley  Pub- 
lishing Co.,  2  West  45th  St.,  New  York, 

N.  V.     Price,  $1.50. 
Information  on  oxy-acetylene  welding  for 

both  the  experienced  welder  and  the  begin- 
ner is  contained  in  the  boolt.  The  material 

is  of  a  practical  nature  so  as  to  aid  the 
operator  on  the  work  to  the  greatest  extent ; 
it  is  sulticiently  comprehensive  to  cover  the 
problems  ordinarily  encountered.  The 
pocket  size  of  the  volume  makes  it  neces- 

sary that  the  treatment  of  the  subjects  be 
concise. 

The  properties,  methods  of  handling  and 
peculiarities  of  the  gases  acetylene  and 
oxygen  are  treated  at  the  Ijeginning  of  the 
book.  Welding  and  cutting  torches  and  the 
ai)paratus  used  in  welding  are  described  and 
the  characteristics  of  different  types  ex- 

plained. Most  of  the  treatment  of  the  sub- 
jects up  to  this  point  is  in  the  form  of  a 

catechism.  After  the  manner  of  preparing 
tile  work  for  welding  and  of  pre-heating  has 
been  covered,  the  procedure  of  welding 
various  metals  and  types  of  work  is  de- 
.scribed.  Special  attention  is  given  to  weld- 

ing sheet  metal,  pipe,  boilers  of  different 
types,  and  a  variety  of  automobile  parts. 
After  a  short  chapter  on  the  symbols  used 
in  describing  welding,  a  chapter  on  electric 
welding  is  given,  to  cover  the  general  fea- 

tures and  method  of  procedure  in  such  weld- ing 
The  proldem.s  of  both  the  repair  man  and 

tlie  manufacturer  are  considered,  and  the 
scope  of  the  book  is  such  thiit  information 
on  both  light  and  heavy  welding  is  given. 
The  book  should  serve  as  a  practical  hand- 

book and  reference  work  for  those  engaged 
in  welding. 

bearings  to  gears  i.s  treated  in  the  folder 
sent  out  by  the  company. 

TaclioKruphs.  O.  Zerniekow,  15  Parle 
Row,  X.  Y.  The  principles  and  working 
instructions  are  explained  in  the  folder.  Il- 

lustrations and  charts  are  shown. 
Latiieti.  Oliver  Machinery  Co.,  Grand 

Rapid.s,  Mich.  The  text  and  illustrations 
give  a  good  description  of  motor  head  speed lathes. 

Cylinder  MachlneH.  Storm  Mfg.  Co., 
Minneapolis.  Minn.  The  cylinder  stormlz- 
ing  machines  for  boring,  grinding  and  hon- 

ing are  explained.  Illustrations  accompany the  text. 

Gear  Speed  RedncrrH.  \V.  A.  Jones 
Foundry  and  Machine  Co.,  Chicago.  The 
catalog  recently  Issued  by  this  company 
deals  with  the  problem  of  speed  reduction 
in  general  and  the  application  of  Jones 
Spur  Gear  Reducers  in  particular.  There 
are  27  pages  of  views  of  installations, 
likewise  in.structions  for  installing  and 
operation. 

Auto  Cranes.  The  new  folder  of  the 
Weaver  Mfg.  Co.,  Springfield,  111.,  presents 
its  auto  crane  in  an  attractive  manner.  Il- 

lustrations accompany  the  text. 
Preohes.  Adriance  Machine  Works,  Inc., 

Brooklyn.  A  catalog  containing  descrip- 
tions and  illustrations  of  several  types  of 

double  action  cam  presses  has  recently 
been  issued  to  the  trade. 

Trade  Catalogs      I 
3IiIIing  >facliines.  The  Ingersoll  Milling 

Machine  Co.,  Rockford.  111.  This  concern 
has  recently  issued  a  short  descriptive 
folder  of  it's  inserted  tooth  cutters,  also  a 
one  hundred-ton  milling  machine. 

Steel  Tools.  PMgar  T.  Wards  Sons  Co., 
Boston.  A  profusely  illustrated  92  page 
catalog  has  been  issued  by  this  company. 
Included  in  the  contents  are  products  of 
cold  rolled  or  drawn  steel,  spring  steel, 
sheet    steel,    steel    tubing    and    tool    steel. 

ilHrks.  Weaver  Mfg.  Co..  Springfield.  111. 
The  Weaver  "New-Way"  Jack,  model  B,  is described  and  illustrated  in  a  folder  issued 
by  the  company. 

Welding  and  Cutting  Apparatus.  Th.> 
Alexander  Milburn  Co.,  1416-1426  W.  Bal- 

timore St.,  Baltimore.  Md.  Regulators, 
generators,  gages  and  torches  are  listed 
in   this  booklet. 

(irinders.  Hardinge  Company,  120  Broad- 
way. New  York  City.  Catalog  No.  13, 

section  1.  has  been  issued  by  this  company. 
The  catalog  is  exceptionally  well  illus- 

trated and  deals  with  the  theory  of  grind- 
ing, materials  ground  and  operation  of  the 

Hardinge  mill. 
Moulding  Machines.  The  Csborn  Mfg. 

Co..  Inc.,  Cleveland.  Ohio.  Moulding  ma- 
chines are  fully  described  and  the  pro- 

cesses of  manufacturing  are  clearly  shown 
in  this  catalog. 
Cranes.  WTiiting  Corporation,  Harvey, 

III.  The  catalog  of  this  concern  has  just 
been  issued  and  contains  a  list  of  parts, 
diagrammed  and  illustrated. 

Marhine  Tools.  The  Porter-Cable  Ma- 
chine Tool  Co..  Syracuse.  N.  Y.  The  latest 

catalog  to  be  issued  by  this  company  covers 
its  line  of  sander.s,  grinders  and  band  saws. 
The  illustrations  are  plentiful. 

Portable  Electrical  Drills.  The  Cincinnati 
Electrical  Tool  Co.,  Cincinnati,  Ohio.  In 
the  late.st  Catalog  of  this  company  are 
described  portable  electrical  drills  for 
numerous    purposes,    grinders    and    bufters. 

Fonndr>'  Kquipment.  J.  W.  Paxson  Co., 
Phiiarteliihia.  Pa  Cuiiolas  are  shown  in 
the  folder  issued  recently.  The  complete 
line   is  also  mentioned. 

Ball  Hearings.  The  New  Departure  Mfg. 
Co.,  Bristol,  Conn.     The  importance  of  ball 

Export  Opportunities 

Machine  tools,  construction  machinery  for 
building  roads,  dams,  and  railroads,  and 
mining  machinery.  Norway.  Agency.  Ref- 

erence  No.    ."is  13. 
New  inventions  in  machinery  and  electri- 

cal novelties.  Switzerland.  Agency.  Cor- 
respondence, French  or  Qerman.  Reference 

No.  5314. 
Sheet  iron  and  all  kinds  of  special  indus- 

trial machinery.  Austria,  Agency.  Quo- 
tations, f.o.b.  New  York.  Reference  No. 5318. 

Tire  setting  machine  for  affixing  metal 
tires  on  wagon  wheels  without  heating  tires. 
Canada.  Purchase.  Quotations  f.o.b.  port 
of  shipment.    Reference  No.  6322. 

Machinery  for  knitting  football  stockings. 
India.     Purchase.     Reference   .Vo.   5324. 

Printing  machinery  of  all  kinds,  suitable 
for  manufacturing  stationer  and-  general 
printer.  New  Zealand.  Purcha.se.  Quota- 

tions, c.i.f.  New  Zealand  port  with  f.o.b. 
price  for  customs  purposes.  Terms :  cash 
against  documents  at  port  of  delivery.  Ref- erence No.  5120. 

Pension  Fund  Report 

According  to  the  pension  fund  re- 
port of  the  United  States  Steel  Cor- 

poration and  the  Carnegie  Steel  Co., 
since  Jan.  1,  1923,  there  has  been  paid 
out  in  pensions  $8,095,122.  During  the 
past  year  there  was  paid  out  $1,266,661 
in  pensions  to  745  employees,  bringing 
the  total  number  of  beneficiaries  up  to 
3,437  since  the  fund  was  started. 

The  Itureau  of  Foreign  and  Domestic 
Conimer<-e,  Department  of  ConinLeree, 
Washington,  I>.  C,  has  Inquiries  for  tlie 
agencies  of  machinery  and  macliine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  li.v  referring  to  the  number  follow- 

ing eacli    item. 
Apparatus  for  making  ice  cream  in  small 

quantities  without  the  use  of  ice — Spain. 
Purchase.     Refeience  No.  5246. 

Machinery  for  wrapping  paper  and  for 
making  chalk  for  scliool  supplies — Guate- 

mala. Purchase.  Quotations,  c.i.f.  Puerto 
Barrios  or  San  Jose,  Guatemala.  Terms: 
Cash  against  documents.  Correspondence, 
Spanish.     Reference  No.  5248. 

Equipment  for  a  small  gold-mining  plant 
to  cost  about  *15,000,  including  hoist,  air 
compressor,  drills,  and  four  motors  of  vari- 

ous sizes — Canada.  Purchase.  Quotations, 
f.o.b.  shipping  point.     Reference   No.   5251. 

Lathes,  suitable  for  metal-working  indus- 
tries— Italy.  Agency.  Quotations.  c.i.f. 

Italian  port.  Terms:  Cash  against  docu- 
ments.    Reference  No.  5262. 

Printing  types  and  machinery — Ceylon. 
Purcha.se.  Quotations,  c.i.f.  Colombo.  Sam- 
pU'S  and  price  lists  desired.  Reference  No. 5284. 

Electrical  devices  or  appliances — Canada. 
Exclusive  agency.  Quotations,  f.o.b.  To- 

ronto.    Reference  No.  5290. 
Machine  foi:  the  reconditioning  of  worn 

and  flattened  electric  car  wheel.s — Spain. 
Purchase.  Quotations,  c.i.f.  Spanish  port. 
Terms:    Cash   against    delivery.  Corre- 

spondence,   Spanish   or   French.     Reference 
No.  5276. 

Machinery  and  tools  for  wood  and  metal- 
working,  such  as  lathes,  shapers,  planers 
and  milling  machines.  Poland.  Agency, 
Quotations,  c.i.f.  Danzig.  Correspondence, 
French  or  German.    Reference  No.  5281. 
Machines  for  metal-working,  such  as 

lathes,  planers,  milling  machines,  drills  and 
screw  and  bolt  threaders  ;  and  machines  for 
woodworking,  such  as  lathes,  planers,  lum- 

ber-mill equipment,  stump-pullers,  and  log- 
ging machinery.  Poland.  Agency.  Quo- 

tations,   c.i.f.   Danzig.      Reference   No.   5292. 
Woodworking  machinery,  including  coop- 

erage machinery.  Switzerland.  Agency. 
Correspondence,  French  or  German.  Refer- 

ence No.  5293. 
Mine  trucks  and  cars  and  cane  trucks — 

South  Africa.  Agency.  Quotations,  c.i.f. 
South  African  ports.     Reference  No.  5295. 

Base-burner  stove  castings,  unnickeled, 
with  firebox  12  by  18  inches.  Czechoslo- 

vakia. Purchase.  Quotations,  c.i.f.  Ger- 
man, French,  or  Holland  ports.  Terms: 

Cash  against  documents.  Reference  No. 
5306. 

A  1  ton  and  a  li  ton  ice-manufacturing 
machine,  and  a  water  distilling  machine  for 
capacity  of  1  and  IJ  ton  ice  plant.  Mexico. 
Purchase.  Quotations,  c.i.f.  Mexican  port. 
Terms:  Payment  against  documents.  Cor- 

respondence. Spanish.     Reference  No.  5309. 

Forthcomino  Meetings 

American  Institute  of  Electrical  Engi- 
neers, Mid-Winter  Meeting,  February  14  to 

16.  Engineering  Societies'  Bldg.,  New  York. F.  L.  Hutchinson,  Secretary. 

American  Society  for  Steel  Treating,  Win- 
ter Sectional  Meeting,  City  Club,  Chicago, 

111.,  February  8  and  9,  1923.  National 
Secretary,  W.  H.  Eisenman,  4600  Prospect 
Ave.,  Cleveland,  Ohio. 

Universal  Patent  Exposition,  First  An- 
nual Convention  and  exhibit  of  patents  and 

inventions.  Grand  Central  Palace,  New 
York  City,  February  17  to  22,  1923.  A.  B. 
Cole,  110  West  40th  St„  New  York  City,  0 
is   chairman. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers.  Annual  Meeting,  Feb- 

ruary 19  to  21.  Engineering  Societies' Bldg.,  New  York.   F.  S.  Shartless.  Secretary. 
Philadelphia    A.S.M.E.    and    Philadelphia 

A.I.E.E..     Joint  meeting  February  27  at  the     . 
Philadelphia    Engineers    Club.       Afternoon, 
dinner  and  evening  sessions.     Louis  H.  Ken- 
ney,  Meetings  committee,  U.  S.  Navy  Yard, 
Philadelphia,  Pa. 

Society  of  Industrial  Engineers,  Sprlne 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary.  George  C. 
Dent,   327  South  La  Salle  St.,   Chicngo,   Hi. 

American  Gear  Manufacturers'  Associa- tion. Seventh  annual  meeting  April  19.  20 
and  21,  Hotel  Cleveland,  Cleveland,  Ohio. 

National  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  April  25  to  27,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York   City. 

American  Foundrymen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall.  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt.  140  South  DeaHwrn  St., 
Chicago,  is  secretary. 

American  Electro  Chemical  .Society.  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City.  May  3  to  5.  1923.  Colin  O 
Fink.  327  South  La  Salle  St.,  Chicago.  III., is  secretary. 

National  Suppl.v  and  Mariiinery  Dealers' Association;  Southern  Supply  and  ̂ lacliin- 
ery  Dealers'  Association;  and  the  .\merican 
Suppl.v  and  Machiner.v  Manufacturers'  As- 

sociation, triple  convention,  in  Cincinnat' 
Ohio.  Mav  17.  18.  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  Is  secretary. 

American    .Society   for   Testing    Materials. 
Annual  meeting  at  Atlantic  City.  June. 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 



280h AMERICAN     MACHINIST Vol.  58,  No.  7 

Condensed-Clipping  Index  of  Equipment 
Patented  Aug.  20,  1918 

Grinding  Machine,  Valve  and  Reamer,  Electric 
Fleming  Machine  Co.,  Springfield,  Mass. 

"American   Machinist,"   December   21. 
1922 

The  machine  is  for  grinding  the 
valves  of  automotive  engines,  and 
for  grinding  the  valve  seating 
reamers  used  in  connection  with 
them.  A  i-hp  ball-bearing  motor 
Is  mounted  upon  a  slide  rest  hav- 

ing screw-adjusted  movement  in 
one  direction  and  ai  hand-lever- 
operated  movement  in  tlie  otlier, 
and  it  drives  a  6  x  g  in.  grinding 
wheel  at  a  peripheral  speed  of 
5,200  ft.  per  minute.  A  1/20-hp. 
motor  upon  the  swiveling  worlc 
head  drives  the  worlc  spindle 
through  speed-reduction  gearing. 
The  work  is  held  in  spring  collets  having  a  maximum  capacity 
of  i  in.  round.  Due  to  the  swivelling  work  head  any  valve  of  a 
commercial  engine  may  be  ground.  Valve-seating  reamers  and 
the  corresponding  valves  may  be  ground  without  disturbing  the 
setting.     Weight,  100  pounds. 

Rivet  Cutter,  Pneumatic,  "Boyer  Superior" 
Chicago  Pneumatic  Tool  Co.,  New  Yorlt,  N.  Y. 

"American   Machinist,"   December   21. 
1922 

The  tool  consists  of  a  dead 
handle  for  holding  the  machine, 
a  throttle  handle  of  the  crank 
design,  a  throttle  valve  of  the 
taper  type,  a  back  head  screwed 
onto  the  cylinder  and  secured 
by  a  locking  device,  a  cushion 
chamber  in  the  rear  end  of  the 
cylinder,  a  cylinder  of  seamless 
steel  tubing,  a  bypass  from  back      ,     ,  .     „  ,,,,„„,    v  „,, 
to  front  head,  a  non-removaulo  electrically  welded  front  head, 
square  coiled  spring  buffer,  adjustable  chisel  loek,  hand  hold  of 
the  spade  handle  type,  and  a  chisel.  To  operate  the  cutter,  the 
throttle  handle  is  moved  in  a  line  parallel  with  the  cylinder. 
Each  forward  and  return  stroke  of  the  piston  is  hand  controlled. 
Two  men  are  needed  to  operate  the  machine. 

Truins  Device  for  Journals  of  Locomotive  Axles 
C.   B.  Marsh,   324   Hemphill   Ave.,   Atlanta,    Ga. 

"American   Machinist,"    December   21,   1922 

The  device,  including  the  worm 
wheel  is  made  in  halves  so  that  it 
can  be  clamped  above  the  axle.  At 
one  end  of  the  worm  shaft  is  a 
standard  taper  shank  by  which  the 
device  may  be  driven  from  an  air 
drill  or  electric  motor  fitted  with  a 
taper  socket.  The  cutting  tool  is  in- serted in  the  worm  arm  and  may  be 
made  of  any  kind  of  steel  or  of 
any  shape.  The  block  carrying  the 
tool  arm  is  fitted  to  a  dovetail  slide 
and  the  fiied  is  by  a  screw.     Three 
changes    oJ   feed    in    either   direction  ,,,..,, 
are  provided.  The  device  is  portable  and  its  use  obviates  tht' 
necessity  of  swinging  an  axle  with  its  wheels  into  a  driving  wheel 
lathe  to  true  the  journals. 

Riveting   Machine,    Dual-Head,  Electric,  Types    NB  and   NC 
Kobert  Machine  Co.,  Inc.,  50  Church  St.,  New  York,  N.  Y. 

"American   Machinist,"  Dec.  28,  1922 

The  machine  has  been  redesigned.  A 
copper  electrode  is  placed  on  the  right, 
and  a  steel  heading  set  on  the  left.  The 
rivet  is  heated  by  passing  a  current 
through  it  when  resting  on  the  horn  and 
held  down  by  the  copper  electrode. 
When  the  heat  has  progressed  sufficient- 

ly, the  head  is  moved  laterally  IJ  in.  to 
bring  the  steel  heading  set  or  ram  over 
the  work,  which  does  not  change  its 
position.  The  head  of  the  rivet  is  then 
formed  under  pressure.  The  machine  is 
motor-driven  to  provide  the  necessary 
pressure  on  the  work,  and  is  controlled 
hy  one  pedal.  A  spring-loaded  device 
prevents  excessive  pressure.  The  elec- 

trode does  not  make  or  break  contact 
with  the  work  while  the  current  is  on. 
The    Type-NB    machine    is    for   use    on 
rivets  from  I  to  i  in.  in  diameter,  and  the  Type-NC  machine  for 
rivets  from   I  to  s   in.  in  diameter. 

Shims,  BrahB 
Thinshcet  Metals  Co.,  Waterbury,  Conn. 

"American   Machinist,"    December   21, 1922 

Each  box  contains  150  sheets  2 
X  4  in.  in  size,  with  three  thick- 

nesses of  0.001,  0.002  and  0.003  in. 
The  different  sizes  are  separated 
in  the  box,  so  that  they  can  be 
easily  reached.  The  size  of  the 
box  makes  it  suitable  for  use  at 
the  bench  or  in  a  tool  kit  to  b<- 
carried  to  the  job.  The  small 
sheets  are  more  convenient  to  use 
than  where  it  is  necessary  to  cut 
shims  from  a  large  sheet.  The 
sheets  are  preferable  in  some  re- 

spects to  strip  metal,  which  is  not 
always  convenient  for  the  reason 
that  rolls  of  brass  of  various  thicknesses  are  not  generally  avail- 

able at  each  bench  and  cannot  well  be  carried  to  repair  jobs 
away  from   the  shop. 

Crane,   Cylinder-Head,  Portable,  "Vlloco" 
Harry  Vissering  &  Co.,  Chicago,  111. 

"American   Machinist,"    December   21, 

The  crane  is  for  use  in  the  re- 
moval and  replacement  (jC  loco- 
motive cylinder  heads  and  rross- 

heads,  being  suitable  for  all 
classes  of  locomotives.  The  frame 
of  the  truck,  which  provide.s  a 
center  distance  of  32i  in.  be- 

tween the  front  and  rear  wheels 
and  of  21  in.  between  the  rear 
wheels,  carries  a  vertical  steel 
column  to  which  the  cylinder  head 
can  be  secured.  By  means  of  a 
lever  at  the  top  of  the  column, 
the  screw  can  be  turned  to  vary 
the  height  of  the  head.  The  max- 

imum height  of  the  bolt  <arrying 
the  work  is  36  in.  above  the  floor. 
The  weight  of  the  truck  keeps  the 
steering  handle  in  a  vertical  position  when  the  truck  is  not  being 
pulled.     Lowering  the  handle  slightly   raises  the  truck  frame. 

Sawing  Machine.   Band,   Bench,   £lectric 
Benjamin   E.   Jarvis,   Inc.,  Newark,   N.  J. 

"American   Machinist,"   December   21.   1922 

The  machine  is  of  a  portable  type. 
The  saw  bands  are  of  a  flexible, 
Swedish  steel.  The  wheels  are  12  in. 
in  diameter,  1-in.  face,  made  of  steel 
and  mounted  on  ball  bearings.  The 
upper  and  lower  guides  are  of  the 
roller  type  and  the  rolls  revolve  on 
hardened  centers.  The  capacity  of  the 
machine  is  for  2-in.  wood,  either  hard 
or  soft.  Saw  bands  can  be  supplied 
for  cutting  thin  brass  and  soft  metals. 
Current  for  driving  the  1-hp.  motor 
may  be  supplied  from  a  lighting  cir- cuit. The  motor  is  controlled  by  means 
of  a  pushbutton  switch  located  on  the 
frame  of  the  machine.  Table,  13J  in. 
X  15  in. :  can  be  tilted.  Height,  28  in. 
Weight,  120  pounds. 

Bearings,  Ball,  Radial,  Donbie-Row 
U.   S.  Ball  Bearing  Manufacturing  Co.,  4535  Palmer  SL, 

Chicago,  111. 
"American  Machinist,"  Dec.  28,  1922 

Two  types  of  bearings  are  fur- nished, the  standard,  shown  at  the 
right,  and  the  maximum,  which 
contains  more  balls  than  the 
standard  type,  at  the  left.  One 
of  the  principal  features  of  the 
bearing  is  the  construction  of  the 
retainers.  Independent  riveted  re- 

tainers are  employed  for  each  row 
of  balls,  so  that  the  same  strength 
is  obtained  in  each  retainer  as  in 
the  single-row  type  of  bearing. 
The    bearings    are    stated    to    be 
especially  adaptable  for  installations  requiring  large  bearing 
capacity  in  a  limited  amount  of  space.  Although  intended  pri- 

marily for  carrying  heavy  radial  loads,  a  thrust  load  of  25  per 
cent  of'  the  maximum  radial  load  can  also  be  withstood.  The 
maximum-tj'pe  beariners  have  capacities  25  per  cent  greater  than 
the  standard  type.  The  bearings  are  made  in  a  range  of  sizes 
from  10  to  110  mm.  bore   (0.394  to  4.330  inches.) 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 



February  15,  1923 Build  Bigger  Profits  vnth  Better  Equipment asoi 

Machine  Tools  Wanted 

Conn.,  Hartford — Pratt  &  Cady  Co..  556 
Capitol  Ave.,  (manufacturer  of  valves  and 
steam  supplies),  F.  A.  Brezina,  Purch.  Agt. 
— several  tools,  etc. 

Conn.,  New  Haven  —  Kilborn  &  Bishop 
Co.  Chapel  and  Lloyd  Sts.,  H.  Kilborn, 
Vice  Pres. — double  disc  grinder  with  one 
movable  head. 

Del.  Dover  —  A.  F.  Wolke,  c/o  United 

States  Corp.  Co.,  South  State  St.— $25,000 
worth  of  machinery,  including  lathes,  drills, 

presses  and  generators  for  the  manufacture 
of  storage  batteries. 

Ill  Chii-aKo — Atchison,  Topeka  &  Santa 
Fe  Rv.,  80  East  Jackson  Blvd.,  M.  J.  Collins. 

Genl "  Purch.  Agt. — equipment  for  proposed shops  at  Emporia,  Kan. 
III..  Chlrago — Interstate  Iron  &  Steel  Co., 

104     South     Michigan     Ave. — One     Bradley 
hammer,  1,000  lb.  capacity. 

-    Ind..  Hammond — P.  H.  Mueller,  789  Hoh- 
man  St. — sheet  metal  working  machinery. 

Ind.,  South  Bend — I.  W.  Macy,  1150  Port- 
age Ave. — one  26  or  30  in.  lathe  ;  one  radial 

drill ;  one  single  spindle  drill  press,  medium 
size  ;  one  punch  for  i  in.  hole  in  i  in.  stock 
or  heavier  one  shear  for  i  In.  stock  6  in. 
wide ;  one  grinder. 
Mich..  Detroit  —  General  Aluminum  & 

Brass  Mfg.  Co.,  5212  East  Grand  Blvd., 
(aluminum  and  brass  castings) — portable 
alligator  shear,  2i  in.  round  capacity ;  one 
36  X  46  New  Haven  sandblast  barrel  or 
equivalent,  one  36  in.  handsaw.  Crescent 
preferred. 

Miss.,  Meridian — S.  W.  Kendall — machine 
shop  equipment  and  machinery  for  the 
manufacture  of  cement,  for  plant  at  Shef- 

field,   Ala. 

N.  T.,  Adams — Greenley  Machine  Co., 
(machine  shop),  D.  R.  Greenley,  Purch.  Agt. 
—milling  cutters,  I  to  lA  in-  H.  S.  twist 
drills  and  tool  holders. 

N.  Y..  Adams  Center — G.  J.  Davis  Co., 
Main  St.,  (machine  shop,  sheet  metal  and 
steam  heating) — pipe  cutting  and  threading 
machine. 

N.  Y..  Adams  Center — S.  Dibble  Co.,  (ma- 
chine repairs  and  woodworking) — one  elec- 

tric portable  drill ;  one  portable  forge  with 
blower  ;  H,  S.  drills. 

N.  Y..  Buffalo — W.  A.  Riley,  1146 
Niagara  St.— equipment  for  service  station, 
including  500  gal.  gasoline  tank  and  pump. 

N.  Y.,  Clayton — P.  I.  Daily,  Mary  St.,  (bus 
line) — drill  press  suitable  for  motor  and 
truck  repair  (new  or  used). 

N.  T.,  Henderson  Harbor — James  Bas- 
sett  Co...  (manufacturer  of  boats) — sheet 
metal  working  machinery. 

N.  T.,  New  York — Alfred  Field  &  Co.. 
Inf..  93  Chambers  St.,  (importers  and  ex- 

porters). G.  Wander.  Purcli.  Agt.  —  one 
solid,  strong,  modern  lathe,  capable  of  cut- 

ting bar  6  in.  in  diameter,  15  ft.  long,  no 
attachment  except  simple  and  effective  ar- 

rangement for  cutting  conical  threads ;  one 
pneumatic  or  power  hammer  capable  of 
welding  5  in.  bar ;  one  automatic  saw  for 
cutting  bars  and  pipes  up  to  8  in.  (motor 
driven). 

O..  Elyria  —  Superior  Metal  Products — 
metal  working  machinery. 

Okla..  Ardmore  —  Brooks  Burner  Stove 
Co..  (manufacturer  of  gas  ranges,  etc.) — 
machine  shop  and  foundry  equipment,  to 
replace  that  which  was  destnyed  by  Are. 

Pa..  Annvllle— Lloyd  Mfg.  Co.,  (manu- 
facturer of  drop  forgings,  turnbuekles,  etc.) 

— forge  .shop  equipment,  including  presses, 
drills,  etc. 

Pa..  Wellsboro — O.  H.  Evans  Co. — ma- 
chinery, tools  and  equipment  for  garage. 

Pa.,  Wilkes-Barre — Wilkes-Barre  Iron  & 
Wire  Wks.,  Inc..  Coal  Kxch.  Bldg.,  J.  S. 
Wilson.  Mgr, — air  compressor,  drill  press, 
cold  .saw  punches,  shear  and  crane. 

Tenn.,  Athens  —  E.  L.  Wilson  —  machine 
shop  and  foundry  equipment. 

Tenn.,  Nashville  —  Tennessee  Central 
R.R.,  319  7th  Ave.,  N.,  J.  E.  Toms,  Purch. 
Agt. — $50,000  worth  of  machine  shpp 
equipment. 

Wis.,  Eau  Claire — K.  M.  Knudson.  107 
North  Farwell  St. — equipment,  Including 
forges  and  power  machinery,  for  proposed 
machine  shop. 

Wis.,  Kenosha — North  Side  Garage,  W. 
Russel.  Mgr. — automobile  repair  machinery 
for  proposed  $40,000  garage. 

Wis..  Madison — Wisconsin  Truck  Co,.  1710 
Adams  St..  C.  W.  Keniston,  Mgr. — machin- 

ery and  tools  for  assembling  motor  trucks. 
Wis.,  Milwaukee — Auto  Service  Station, 

5225  Greenfield  Ave. — 20  to  22  In.  drill 
press,  small  grinder  and  medium  size 
lathe. 

Wis.,  Milwaukee — Industrial  Appliance 
Mfg.  Co..  c/o  A.  E.  Ohrmundt,  1584  10th 
St..  (manufacturer  of  accessories  for 
tractors) — lathe  for  medium  duty,  drill 
press  about  20  in.  and  motors. 

Wis.,  Milwaukee — Lakeside  Garage  Co., 
33  Patton  Bldg. — repair  machinery  for  pro- 

posed $250,000  garage. 

Wis..  Milwaukee  —  J.  P.  Meehan.  266 
27th  St.  (garage) — 22  in.  drill  press  and 
lathe,   about   6   ft. 

Wis.,  Rice  I-ake — Ford  Garage — drill 
press,  air  compressor  and  grinder. 

Wis.,  Waupnn — Waupun  General  Repair 
Shop.  H.  Erdman.  Mgr. — machinery  and 
equipment  for  general  repair  and  machine shop. 

Que.,  Montreal — Crammond  Machine  Co., 
169  St.  Ferdhiand  St. — small  lathe. 

Machinery  Wanted 

Ala.,  Haleyvllle — C.  Tubb — machinery  for 
small  overall  factory  and  hosiery  mill. 

Calif..  Martinez — Bay  Point  Box  &  Mfg. 
Co. — box  making  machinery  and  equipment. 

Conn.,  UnlonvUle — J.  Broadbent  &  Son, 
Inc..  (cotton  yarns  and  batting)^-one  500 
or  l.OflO  lb.  Franklin  process  dyeing  ma- 

chine for  dyeing   cotton  yarn  on  tubes. 

Conn..  Wnllinitford — R.  Wallace  &  Sons 
Mfg.  Co.,  (silver  cutlery  and  plated  ware), 
address  Purch.  Dept. — No.  133  or  No.  137 
type  Thomson  spot  welder. 

Del..  WIIminKton — Reynolds  Candy  Co., 
415  Market  St.— machinery  and  equipment 
for  proposed  5  story  candy  factory. 

FI»..  littleriver  —  Reid  Furniture  Mfg. 
Co. — 2  or  3  cylinder  sanding  machine  with 
oscillating  motion  in  addition  to  forward 
motion  ;  also  planer. 

III..  ChieaKO — Independent  Thread  Mills. 
43-45  South  Wells  St. — machinery  suitable 
for  glazing  cotton  yarns. 

Ind.,  Brazil — Stout  Furniture  Co. — wood- 
working machinery  and  equipment  for  3 

story  addition  to  factory. 

Ind.,  Sonth  Bend — E.  P.  Caldwell — ma- 
chinery and  equipment  for  $1,000,000  truck 

and  farm  tractor  plant. 

Ind.,  Wabash  — •  P.  J.  Rettig,  455  West 
Canal  St.,  (planing  mill) — power  blower 
and  rip  saw. 

Kan..  Atchinson — J.  Kaaz  Mfg.  Co..  12th 
and  Main  Sts..  (cabinet  works) — saw  filing 
and  setting  machine,  screws  for  veneer 
presses  and  one  band  resaw. 

Kan.,  Wlehita — Metz  Lumber  Co..  401 
North  Main  St.,  H.  Tuggle,  Purch.  Agt. — 
power  sander,  combination  saw  and  planer. 

Kv..  Bowllngr  Green — Central  Producing  & 
Refining  Co  — oil  refinery  equipment,  includ- 

ing conveying  machinery,  agitators,  etc. 

Ky..  BowIinK  Green — Rock  Asphalt  Co. — 
machinery  and  equipment  for  proposed  re- 

finery at   Brownsville. 

Md..  Hyattsvllle  —  R.  McQuinn,  (wood- 
worker)— Barnes  mortiser. 

Md..  Texas — Maryland  Mineral  Co.,  R.  !«. 
I.«vell,  Pres. — one  36  or  42  in.  buhr  or 
emery  mill. 

Mass..  Boston— W.  11.  Field  Co..  39  Wash- 
ington St..  .\. — woodworking  machinery. 

MIoh.,  Farmlngton — D.  Starkey — ideal 
automatic  pow<T  tamping  machine  and 
power  chimney  block  machine. 

Miss..  HattlesburK — G.  M.  McWUliams — 
high  grade  felting  machine,  cotton  picker 
and  cleaner. 

Miss.,  Vieksburit — Bd.  Kduc. — vocational 
equipment  for  $225,000  junior  high  school. 

Mo..  Kansas  City — Swartz  Cabinet  Wks.. 
1515  Minnesota  St.,  A.  Swartz.  Purch.  Agt- 
— 36   in.  handsaw. 

Mo..  Kansas  City — Wood  Work  Shop,  4602 
Troost  Ave. — Jointer. 

Mo.,  8t.  Louis — J,  Cohnberg,  1299  Good- 
fellow  Ave. — two  1,000  gal.  gasoline  tanks 
and  pumps  for  oil  filling  station  on  Good- 
fellow  and  Page  Aves. 

Mo.,  St,  Irf>ais — Henry  Maginnls  Tire  Co., 
1428  .Vorth  10th  St. — two  1,000  gal,  under- 

ground gasoline  tanks  and  pumps. 

Mo..  St.  Louis— J.  M.  Meinhardt,  2902  He- 
bert  St. — two  pumps  and  one  1,000  gal. 
gasoline  storage  tank  for  oil  filling  station 
on  Glasgow  Ave.  and  Hebert  St. 

Mo..  St.  LoaU  —  B.  F.  Zumwinkel.  4200 
Lafayette  Ave. — ^three  1,000  gal.  gasoline 
tanks  and  pumps  for  oil  filling  station  on 
Grand  Blvd.  and  Bates  St. 

N.  Y..  Buffalo — S.  H.  Horn.  217  Leroy 
Ave. — machinery  equipment  tor  proposed 
factory  tor  the  manufacture  of  automobile bodies. 

N.  Y..  Buffalo — A-  Oppenheimer,  187  El- 
licott  St. — shoe  repairing  machinery,  elec- 

trically driven. 

N.  Y..  Buffalo — Superior  Elevator  Co., 
Chamber  of  Commerce  Bldg.,  H.  F.  Kelstch, 
Secy. — elevator  and  milling  machinery  for 
$275,000  grain  elevator. 

N.  Y.,  Canton — Dishaw  Fdry.  Co.,  C.  P. 
Dishaw,  Purch.  Agt. — foundry  equipment, 
including   2   ton   ladle   crane. 

N.  Y..  Carthagre — Adirondack  Core  &  Plug 
Co..  541  West  End  Ave.,  (wood  plugs)  — 
heavy  duty  circular  rip  saw  with  table  and carrier, 

N.  Y.,  CarthaKe — Jefferson  Mfg.  Co.,  W. 
H.  Gehm.  Puroh.  Agt. — woodworking  ma- 

chinery and  equipment  for  furniture  factory. 

N.  Y..  Dayton— L.  TarbelL  (blacksmitfi) 
— Acme  blower  for  forge. 

N.  Y..  EKBertsviHe  —  Bd.  Educ.  R.  B. 
Boetgger,  Trustee — vocational  equipment  for 
$182,000  school. 

N.  Y.,  Gouvernenr — G,  C.  Washburn  Co„ 
Hailesboro  St.,  (repair  shop)  —  power 
operated  sanding  machine. 

N.  Y..  Lowvllle — Conifer  Lumber  Co„ 
Inc.,  G.  A.  Sealy.  Purch.  Agt. — woodwork- 

ing machinery  and   equipment. 

N.  Y.,  New  York — A.  Loewy,  200  5th  Ave. 
several  baling  presses. 

N.  Y..  North  Tonawanda — Erie  I..ive 
Stock  Corp. — hand  dryer  system,  approxi- 

mate capacity  3.')   ton  per  day. 
N.  Y.,  Perry — Andrus  Lumber  Mill — lum- 

ber mill  machinery. 

N.  Y.,  Theresa — Hubert  Calhoun  Co. — 
sawmill  machinery  and  equipment. 

N.  Y.,  Rochester  —  W.  F.  Rochlen.  39 
North  Water  St. — one  rolling  machine,  60 in.  wide. 

N.  Y.,  Watertown — C.  Baxter  Co.,  State 
St. — air  compressor,  storage  tank,  electric 
drive  motor,  one  i  ton  chain  hoist,  tubing, 
etc,  for  service  station. 

N.  Y.,  Watertown  —  Watertown  Radio 
Service,  Inc.,  112  Park  St,  (electrical  engi- 

neering and  repairing).  C.  H.  Shetlieid, 
Mgr. — small  machinery  and  hand  tools  for 
the  manufacture  and  repair  of  radio  parts. 

N.  Y..  Water  Valley — Water  Valley  Fdry. 
Co.— complete  foundry  equipment, 

O.,  Alliance — G.  H.  Newton,  c/o  Reeves 
Bros.,  Rush  St.- — machinery  and  iron  worlc- 
ing  equipment  for  the  manufacture  of  spe- 

cial machinery  for  carbonizing  of  coal. 

O.,  Canton — A.  E.  Osborne,  Mgr. — ma- 
chinery, including  wood  turning  and  mill- 

ing machinery,  for  the  manufacture  of  auto- 
mobile spokes. 
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& 
The  Weekly  Price  Guide 

RISE  AND  FALL  OF  THE  MARKET 

Advances — No.  2  foundry  pig  iron  advanced  50c.  in  Chi- 
cago and  $1  per  ton  in  Birmingham,  during  week;  basic  also 

rose  50c.  in  Philadelphia  and  75c.  per  ton  in  Pittsburgh. 
Wrought-iron  pipe  discounts  reduced  four  points  on  Pitts- 

burgh basing  card  of  Feb.  3;  change  reflected  in  warehouse 
quotations. 

Steel  shapes  and  bars  at  minimum  of  $2.25  per  100  lb., 
Pittsburgh,  in  small  lots  for  early  deliviery;  plates,  $2.35. 

Rise  equivalent  to  $2  per  ton  over  last  week's  maximum  of 
$2.10  per  100  lb.  at  mill.  Present  level  up  to  emergency 
prices  of  early  part  of  September,  at  which  time  20  per 
cent  wage  advance  and  increased  fuel  costs  caused  advance. 
Present  rise  due  to  unusual  demand  for  oil-country  goods; 
fabricated  structural  steel,  automobile  and  agricultural  im- 

plement materials.  Shapes  and  bars,  however,  quoted  at 
minimum  of  $2.15  and  plates  at  $2.20,  on  exceptionally  large 
contracts. 

Zinc  up  10c.  per  100  lb.  in  New  York  warehouses.  Slight 
advances  also  reported  in  fabricated  brass  and  copper,  and 
solder.  Linseed  oil  up  6c.  per  gal.  since  last  week.  Improve- 

ment in  copper  demand;  tin  firmer. 
Declines — Lead  dropped  10c.  per  100  lb.  in  New  York 

during  week;  market  quiet. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  —  Quotations   compiled    by    The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern     $28.  S5 
Northern  Basic       29.27 
Southern  Ohio  No.  2       29. 77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S®2.7S)    33 .  94 

BIRMINGHAM 
No.  2  Foundry    25 .  00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2 .  25@2 .75)    30  14 
Vireinia  No.  2    33.17 
Basic    28.50 
Grey  Forge    28. 14 

CHICAGO 
No.  2  Foundry  local    29.50 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    30.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    28.00 
Basic    29  27 
Bessemer    29.00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.. 
Detroit         6.0 
Cleveland     5i@i6 
Cincinnati     4 j@6 
New  York         5.5 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots  New  York   Cleveland  Chicago 
No.  10         2.50@2.7S  4.19            3.65  4.00 
No.l2         2.60@2.8S  4.24            3.70  4.05 
No.  14         2.70@2.95  4.29            3.75  4.10 
No.  16         2.90@3.1S  4.39            3.85  4.20 

Black 

.^'o«.  17  and  21.       3.20@3.3S  4  70            4.05  4.70 
1mo«.  22  and  24.       3.25@3.40  4.75            4.10  4  70 
No8.  2S  and  26.       3.30@3.4S  4.80            4.15  4  75 
No.  28        3.35fe3.50  4  90            4.25  4  SS 

Galvanized Pittsburgh      New  York     Cleveland    Chicago 
Nos.  10  and  11.       3.35@3.50          4.90             4.15  4. 85 
Nos.  12  and  14.       3.45^3.60          5.00             4.25  4.95 
Nos.  17  and  21.       3.75(63.90          5.30             4.55 
Nos.  22  and  24.       3.90fe4.0S           5.45              4.70  5.40 
No.  26         4.05^,4.20          5.60             4.95  5  55 
No.  28         4.35^4.50          5.90             5.25  5  90 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 

1  to  3... 

2   

2J  to  6. . . 7  to  8... 

9  to  12.. 

Steel Black 

64 57 
61 
58 

57 

Iron 
Black 

..     30 

BUTT  WELD 
Galv.  Inches 

52J         JtoU.. LAP  WELD 

45J        2   
49i        2Jto4.. 
45i         4|to6.. 
44§         7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  toli........       62  5U         jtolj       30 
2  to  3         63  52i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

23 

28 
28 

26 

2. 

2i  to  4. 41  to  6. 7  to  8.. 

9  to  12. 
55 

44J 

59 

481 

58 

■47i 

54 

411 

48 

35^ 

2    23 

2^0  4    29 
4}  to  6    28 
7to8    21 
9  to  12    16 

GaW. 
13 

7 

13 

13 
11 

14 9 

15 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55  J%    43|%,   62^%   48|% 
2i  to  6  in.  steel  lap  welded.  51%    38%    53J%    40J%    59^%   45^% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS— Wareho 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(ba»e).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw.. 
Cold  finished   flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).... 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.75  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

i\   
i   
A  toi   

use  prices  in  cents  per  pound  in 

New  York  Cleveland  Chicago 

4.50            6.00  4.50 
6.00            6.00  6.00 
6.03  8.00  6.10 
4.54  4.36  4.30 
6.75  8.25  7.25 
5.50  5.30  5.50 
4.05  3.75  3.95 
4.55  4.25  4.45 
3.29  3.16  3.05 
3.19  3.06  2.95 
3.19  3.06  2.95 
3.99  3.61  3.70 
3.29  3.01  3.021 
3.04  2.91  2.92i 

55(3(60%  40(^55%  50% 

8.50   12@13 
7.00   ll(gU 

6.75   10(5  11 

METALS 

.75 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York      IS  . 
Tin,  5-ton  lots.  New  York      41 . 
Lead  (up  to  carlots),   St.  Louis   8.10@8.15;   New  York.  8 
Zinc  (up  to  carlots),  St.  Louis    7. 10;     New  York.  7. 

Aluminum,  98  to  99%  ingots,  1-15  N'"  ̂ °'^  Cleveland  Chicago ton  lots      25.20  25.00 
Antimony  (Chinese),  ton  spot    8.50             8.50 
Copper  sheets,  base    23.75  22. IS 
Copper  wire  (carlots)    17.00  19.00 
Copper  bars  (carlots)    21.00  24.00 
Copper  tubing  (carlots)    2.v25  26. (X) 
Brass  sheets  (carlots)    .'9.25  22.00 
Brass  tubing  (carlots)    23.50  25.00 

26.00 
8.25 

23.00 16.25 

19.50 
23.00 

18.75 
20.50 
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METALS— Continued 

Brass  rods  (carlots)      17.25 
Brass  wire  (carlots)      19.  75 
Zinc  sheets  (casks)      10.25 
SoUer  ( J  and  ̂ ),  (caselots)     30.50 
Babbitt  metal   (S3<;o  tin)     42.00 

Babbitt  metal  (ii^'l  tin)     25.00 Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .   32.00 

New  York  Cleveland  Chicago 
20.25 
22.00 

10.25 
26.25 49.00 

17.50 

15.75 

20.00 
36.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)       55 

Hot  rolled  rods.  Grade  ",\"  (base)       50 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ineots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  VV.  Va.: 
Shot.  ...    32.00     Hot  rolled  machined  rods  (base).  .  .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (ba.se)       46  00 
Hot  rolled  sheets  fbasel       45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50 
Copper,  heavy,  and  wire      12.25 
Copper, light,  and  bottoms      10 . 50 
Lead,  heavy       5 .  7S 
Lead,  tea       5. 25 
Brass,  heavy,  yellow        7.00 
Brass,  heavy,  red       9 .  50 
Brass,  light       6.00 
No.  1  yellow  brass  turnings        7.00 
Zinc       4  SO 

12.75 
12.75 

12.25 12.25 
10.75 

'1.50 

6.00 0.7S 
4.75 

5.75 
7.75 

10.25 
10.00 

6.00 
6  75 7.50 7.75 

4.50 4.25 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- York         land      Chicago 

"AAA"   Grade: 
IC.  20x28,    112  sheets       20.00       18.25         18.50 
IX.  20x28,    112  sheets       23.00      21.00        20.90 

"A"  Grade: 
IC,  20x28,    112  sheets       17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00       18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.00       11.50         14.50 
IC,  112  sheets       12.30       11.90         14.80 

Terne    Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00        6.00  7.25 
IC,  14x20         7.25         6.25  7.40 

MISCELLANEOUS 

Cleve- 
New  York  land       Chicago 

Cotton  waste,  white,  per  lb..     ?0.10@0.13  $0.13         SO.  Hi 
Cotton  waste,  colored,  per  lb.         .07®.  12  .10  .08 

Wiping  cloths,  131xl3i,perlb.  .'.6  32. 00  per  M        .10 
Wiping  cloths,13 5x20 5,per  lb.  .20  48.00  per  M        .13 
Sil  soda,  100  lb.  lots    2.60  2.40  2.65 
Roll  sulphur,   per  1001b    3.40  3.25  3.50 
Linseed  oil,  per  gal.,  5  bbl.  lots.  .99  1.01  102 
White  lead,  dry  or  in  oil      lOOIb.kegs.       New  York,  14.2. i 
Kedlead,  dry     lOOIb.kegs.       New  York,  14  .  25 
Redlead,  in  oil     lOOIb.kegs.        New  York,  15  .  75 
Fireclay,   per   100  lb.  bag    .65  .60 
Coke,  prompt  furnace,  Connellsville   per  net  ton    ?8.00@S.,50 
Coke,  prompt  foundry,  Connellsville. .  .per  net  ton      9.00@9.50 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Liitt 

50-10-5% 

50% 

$3 . 50  net 

50% 
50% 

3.50  net  ?4.00off 

3.90  net          

     65-5% 

60-5% 

70-10% 

45% 
70% 

40-10% 

70% 80% 

New       Cleve- York         land    Chicago 

Machine  Bolts: 

Ail  sizes  up  to  1x30  in       40% 

IJand  11x3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd.  extra  of  10%)      30% 

Button  head  bolts,  with  hex  nuts        15% 

Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .     40% 

Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in..  30% 

Bolt  ends,  with  hot  pressed  nuts      40%                SS% 
Tap  bolts,  hex.  head,  list  plus      20% 
Semi-finished  nuts  |  and  larger        60% 
Case-hardened   nuts    50% 

Washers,  cast  iron,  ? in.,  per  100  lb.  (nct)S6.00 
Washers,  cast  iron,  |  in., per  100  lb.  (net) 

Washers,  round  plate,  per  1001b.  OfFhst 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist 

Nuts,  hot  pressed,  hex.,  pt'r  100  lb.  Offlist 
Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist 
Nuts,coldpunched,hex.,per  lOOlb.Offlist 
Rivets: 

Rivets,  xV  in.  dia.  and  smaller   
Rivets,  tinned   

Button  heads  J-in-.  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   ("ft) 

IJ    to    Ij-in.    long,    all    diameters, 
EXTRA  per  lOOIb         0.2S 

I  in.  diameter   EXTRA 
i  in.  diameter    EXTRA 

1  in.  long,  and  shorter     EXTRA 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

Copper  rivets   

Copper  burs   -   

6.00 
33.50 

33.50 4.50 
4.00 

3,50 

3.00 

5.00 

3.50  net 

1.00 3.00 4.00 
1.00 

3.00 

4.00 

1.00 3.00 

4.00 

1.00 
3.00 4.00 

45% 

60% 

60% 

50% 
60% 

.  4Jc.  net 

35.00  33.90 

S3.7S 

5.10 

4.00 

3. 85 
0.25 

..      O.IS 

O.IS 

O.IS 
0.50 

..       0.50 
0.50 ..       0.50 
0.25 ..       0.25 
0.50 .       0.50 
0.35       33.70  base 

55-5%         50%  50% 
35%     .       50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.55       30.50       30  671 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297      0.35        0.40 

Belting — Present  discounts  from  list  in 
fair  quantities   (j   doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10%  40i%       50% 
Heavy  grade      .20-5-2^%     30-5%  40-5% 

Rubber  and  duck: 
First  grade           60%      50-10%40-10% 
Second  grade           65%       60-5%  60-5% 

Abrasive  oiateri  als — In  sheets  9x1 1  in., 
No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         35 .  84 

   8.80 
35.84 
11.00 

31.12 Emery   paper 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll.         4.50         4.28 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper           1.32         1.24 
Cloth           3.02         2  67 

36.48 

8.80 29.48 

4.95 

1.40 

3.20 
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O..  Cleveland — Natl.  Reflninir  Co.,  Natl. 
Bldg.,  S.  White,  Purch.  Agt — equipment  tor 
oil  distributing  station  at  Madison.  Wis. 

O.,  Columbus — City  Ice  &  Fuel  Co.,  397 
West  llroad  St.,  G.  H.  Kittredge,  Genl. 
Mgr. — iqulpment  for  two  additional  retail 
coal  yards. 

C.  Columbus — Corrugated  Container  Co., 
Dublin  Ave.,  L.  Kohn,  Mgr. — one  slotter 
and  other  machinery. 

O.,  liOnlsville  —  Louisville  Planing  Mill 
Co.,  P.  E.  Anderson,  Purch.  Agt. — wood- 

working machinery,  including  planers,  cut- 
oft  saws,  molders,  etc.,  to  increase  capacity 
of  plant 

O.,  Mount  GUead — Hydraulic  Press  Mfg. 
Co.,  F.  McMillan,  Genl.  Mgr. — woodworking 
machinery,  also  brass  foundry  and  pattern 
shop  .equipment. 

O..  Newoomerstown — ^J.  B.  Clow  &  Son — 
foundry  equipment. 

O.,  South  Zanesville — Kohltr  Bent  Wood 
Wks..  (mill  work,  etc.) — machinery  for  mill, 
including  planers,  saws,  molding  machines, 
etc..  to  replace  that  which  was  destroyed 
by  fire. 

O..  Warren — Grinnell  Co. — galvanizing 
machinery  and  equipment. 

Ore..  Nekoma  (Mapleton  P.  O.) — H.  E. 
Poe — sawmill   machinery,   including  planer. 

Ore.,  Portland — Crystal  Ice  &  Storage 
Co.,  427  East  Main  St..  G.  W.  Weatherly, 
Pres. — refrigerating  machinery  for  pro- 

posed ice  cream  plant  at  Astoria. 
Pa.,  Allentown — Lehigh  Star  Bedding  Co., 

310  Lehigh  St.,  (manufacturer  of  bedsteads) 
— machinery  and  equipment  for  enameling 
department. 

Pa.,  Altoona — S.  Evin,  1719  Union  Ave. — 
shoe  repairing  machinery. 

Pa..  Cliambersburg  —  D.  P.  Minick.  147 
East  Queen  St. — ice  and  cold  storage  plant 
machinery. 

Pa.,  GiUett — H.  Kerrlck — saw  frame  with 
table  and  saw. 

P».,  Hollidaysburg  —  Wright  Laundry, 
J.  H.  Wright,  proprietor — machinery  and 
equipment   for  proposed   laundry. 

Pa.,  Indiana — Conemaugh  Iron  Wks. — 
molding  machine  equipment  and  furnaces 
for  the  manufacture  of  cast  iron  enamel- 
ware   at  Blairsville. 

Pa.,  Kingston  (Wilkes-Barre  P.  O.) — O. 
Smith  Co. — machinery  and  equipment  for 
carpet  cleaning  plant. 

Pa.,  Lancaster — Hubley  Mfg.  Co.,  Plum 
St.  and  Elizabeth  Ave. — machinery  and 
equipment  for  2  story  addition  to  factory 
for  the  manufacture  of  mechanical  toys. 

Pa..  Nanticoke — Susquehanna  Collieries, 
Inc. — machinery  and  equipment  for  coal 
breaker,  including  conveying  machinery. 

Pa.,  Phila.— P.  W.  Wheeler,  2911  C  St., 
(machinery  dealer) — several  No.  50  and 
No.  90  style  Universal  winding  machines ; 
72  in.  and  92  in.  Crompton  and  Knowles 
make  looms. 

Pa..  Poftstown — Spicer  Mfg.  Co.  (manu- 
facturer of  universal  joints) — machinery 

and  equipment  for  addition  to  factory. 
Pa.,  Bossvllle — Peerless  Woolen  Mills — 

weaving  equipment."  looms  and  other  ma- chinery for  $300,000  addition  to  plant. 
Pa.,  SharpvlIIe — F.  C.  McKnight.  8th  St. — 

special  machinery  for  the  manufacture  of 
patented  ratchet  car  brake  for  railway  cars. 

Pa.,  Titnsvllle — Oil  Creek  Refining  Co. — 
equipment,  including  air  compressor,  for 
gasoline  and  service  station  at  Pleasant- 
ville. 

Pa.,  York  —  W.  Christensen,  (manufac- 
turer of  ornamental  iron) — complete  ma- 

chinery and  equipment  for  new  plant. 

B.  I..  Pawtucket — Tubular  Woven  Fabric 
Co.,  Pawtucket  Ave  — equipment  for  pro- 

posed addition  to  mill. 

Tenn.,  Nashville  —  Hermitage  Portland 
Cement  Co.,  174  3rd  Ave.,  N. — complete 
equipment,  including  ovens,  kilns,  etc.,  for 
proposed  cement  plant. 

Va.,  Roanoke — E.  Buchanan.  Box  1172 — 
cement  block  making  machinery. 

Wash.,  Olympia  —  Olvmpia  Veneer  Co., 
Inc.,  Jefferson  and  3rd  Sts. — $30,000  worth 
of  equipment  for  addition  to  plant. 

Wis.,  Columbus — H,  Guenther — gasoline 
storage  tanks  and  pumps  for  proposed  fill- 

ing station  at  Beaver  Dam. 

Wis..  Merrill — W.  J.  Fechtner — grinding 
and  refrigeration  machinery  for  proposed 
saurage   factory. 

Wis.,  Milwaukee  —  Amazeen  Shoe  Co.. 
2901  Meinecke  Ave.,  H.  C.  Amazeen, 
Purch.  Agt. — shoe  working  machinery,  in- 

cluding lasting  and   stitching  machmes. 

Wis..  Milwaukee — Badger  Chair  &  Fur- 
niture Co.,  c/o  F.  C.  Klode,  217  2nd  St. — 

handsaw,   about    30    in. 
Wis.,  Milwaukee  —  G.  M.  Memmel.  1027 

25th  St.  (woodwork) — one  5  ft.  cutoff  saw, 
motor  driven. 

Wis.,  Milwaukee — Milwaukee  Wadding  & 
Comfort  Mills.  415  3rd  St. — textile  machin- 

ery  for  proposed   factory    on    Clybourn   St. 
Wis.,  Milwaukee  —  D.  Schneider,  945 

27th  St.  (woodwork) — 30  in.  band  saw,  3 
in.  sticker,  also  medium  size  planer,  all 
motor  driven. 

Wis.,  Milwaukee — South  Side  Malleable 
Castings  Co.,  14th  and  Windlake  Aves. — 
annealing  outfit. 

Wis.,  Milwaukee — G.  E.  Steuerwald,  622J 
B3rd  St.  (carpenter  and  woodwork) — Uni- 

versal woodworking  machine,  several  oper- 
ations (used  preferred). 

Wis.,  Wausau — E.  A.  Steckel,  320  3rd 
St. — equipment,  including  presses,  etc.,  for 
proposed  printing  shop. 

Alta.,  Coleman — McGillvray  Creek  Coal 
&  Coke   do. — furnace  and   other  equipment. 

B.  C,  Vancouver — False  Creek  Lumt)er 
Co.,  Ltd. — rotary  head-saw,  10  x  60  in. 
edgers ;  roller  reband  .saw ;  24  x  30  in. 
planer  ;  small  machinery  for  sawmill. 

N.  B.,  Fredericton  —  Palmer-McLellan 
Shoepack  Co..  Ltd.,  (manufacturer  of  wa- 

terproof footwear) — machinery  tor  plant. 
Ont.,  I,ondon — Orange  Crush  Bottlers,  W. 

Lindsay,  Mgr. — complete  machinery  and 
equipment. 

Ont.,  London — Reid  Bros.,  391  Clarence 
St. — machinery  and  equipment  for  the 
manufacture  of  stationery,  to  replace  that 
which  was  destroyed  by  fire. 

Ont.,  OrilUa — Carriage  Factories,  Ltd., 
G.  E.  Elliott,  443  St.  .lames  St.,  Montreal, 
Purch.  Agt. — woodworking  machinery  for 
Montreal  plant. 

Ont.,  Toronto — Churchill  Mining  &  Mill- 
ing Co.,  117  King  St.,  W.,  W.  R.  Kno.x, 

Orillia.  Pres. — machinery  and  equip.tient  for 
development  work. 

Que.,  Montreal — Hogue  Ltd.,  235  Chatham 
St. — box  making  equipment. 

Que.,  St.  Therese  de  Bialnville — Dominion 
Furniture  Mfg.  Co.,  J.  Fortin,  Purch.  Agt. — 
woodworking  machinery. 
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t;»lif.,  Oriand — Grant  &  Goldstein  (Ford 
agents)  plan  to  build  a  1  story,  80  x  100  ft. 
garage. 

Calif.,  Pittsburgh  —  The  Columbia  Steel 
Corp.,  Balboa  Bldg.,  San  Francisco,  awarded 
the  contract  for  the  construction  of  a  group 
of  5  steel  plant  buildings,  here.  Noted 
Jan.  4. 

Calif.,  San  Franeisco — L.  R.  Lurle,  Mills 
Bldg..  awarded  the  contract  for  the  con- 

struction of  a  2  story  garage  on  Fell  and 
Gough  Sts.  Estimated  cost  $125,000,  Pa- 

cific Telephone  &  Telegraph  Co.,  333  Grant 
Ave.,   lessee.     Noted  Jan.  25. 

lil.,  Chicago  —  E.  Katzinger  &  Co.,  910 
West  Washington  Blvd..  manufacturer  of 
utensils,  tools  and  machinery,  is  having 
plans  prepared  for  the  con.struction  of  a  2 
story  factory  to  contain  200.000  sq.ft.  of 
fioor  space,  on  Armitage  and  (Cicero  Sts. 
Estimated  cost  $1,000,000.  A.  S.  Alschuler, 
28  East  Jackson  Blvd.,  Archt. 

111.,  ChieaBO — A.  G.  Miller.  53  West  Jack- 
son Blvd..  awarded  the  contract  for  the 

construction  of  a  1  storv.  75  x  100  ft.  weld- 
ing shop  at  2613-17  State  St.  Estimated 

cost  $25,000. 
Kan.,  Augusta — Tlie  Schoeb  Motor  Co.  is 

having  plans  prepared  for  the  construction 
of  a  1  story.  125  x  125  ft.  garage.  Esti- 

mated cost  $40,000.  E.  Forshlom,  405  Sedg- 
wick Bldg.,  Wichita,  Archt. 

Kan.,  Emporia — The  Atchison,  Topeka  & 
Santa  Fe  Ry..  SO  Ksa't  Jackson  Blvd..  Chi- 

cago, is  having  plans  prepared  for  the  conr 
struction  of  round  house,  machine  shop, 
etc..  here.  Cost  between  $4,000,000  and 
$5,000,000.     C.  F.  W.  Felt.  Ch,   Engr. 

Minn.,,  Minneapolis — I.  S.  Whitman.  932 
Hennepin  Ave.,  awarded  the  contract  for 
tile  construction  of  a  1  and  3  story.  55  x 
no  ft.  and  5.")  x  65  ft.  garage  and  office building  at  216  South  10th  St.  Estimated 
cost  $60,000. 

Minn.,  St.  Paul— S.  K.  Pitch.  519  Mont- 
rose Ave.,  is  having  plans  prepared  for  the 

construction  of  a  1  story.  56  x  198  ft,  garage 
on  Rice  St.  and  Como  Ave.  Estimated  cost 
$."i0.000.  W.  M.  Ingeman,  637  Endicott 
Bldg.,  Archt. 

Mo.,  St.  l-ouis — The  Polar  Wave  Ice  & 
Fuel     Co..     Olive    St.     near    Grand     Blvd., 

awarded  the  contract  for  the  construction 
of  a  1  and  2  story,  60  x  123  ft.  garage  on 
12th   St.     Estimated  cost   $40,000. 

N.  Y.,  Brooklyn — A.  L.  JafEe,  c/o  Seelig 
&  Finkelstein.  Engrs.,  and  Archt.s.,  44  (iourt 
St.,  will  build  a  1  story,  25  x  100  ft.  garage 
on  14th  St.     Estimated  cost  $50,000. 

N.  Y.,  Buffalo — The  Peerless-Hu.sker  Co,, 
523  Cornwall  Ave.,  plans  to  build  an  addi- 

tion to  its  canning  machinery  plant.  Esti- 
mated cost  $10,000.  Engineer  or  architect 

not  announced. 

N.  Y.,  Buffalo — The  Standard  Oil  Co.  of 
New  York,  103  Elk  St.,  plans  to  build  a  bar- 

rel plant.  Estimated  cost  $175,000.  Engi- 
neer or  architect  not  announced. 

N.  Y.,  New  York — The  Claremont  Palace 
Garden,  Inc.,  c/o  M.  W.  Del  Gaudio.  Engr. 
and  Archt..  158  West  45th  St.,  awarded  the 
contract  for  the  construction  of  a  1  story 
200  X  210  ft.  garage  on  170th  St.  and  3rd 
Ave.  Estimated  cost  $100,000.  D.  Piclujo. Pres. 

N.  Y.,  New  York — E.  E.  Smathers,  c/o 
J.  M.  Felson,  Engr.  and  Archt.,  1133  Bway., 
will  build  a  1  story.  150  x  200  ft.  garage  at 
4353   Bway.      Estimated  cost   $75,000. 

O.,  Cleveland — The  Perfection  Trailer  & 
Mfg.  Co..  1453  West  110th  St.,  will  soon 
award  the  contract  for  the  construction  of  a 
2  story,  100  x  200  ft  factory.  Estimated 
cost  $60,000.  A.  L.  Hohlfeider.  Genl.  Mgr. 
H.  W.  Grieme,  110  Engineers'  Bldg.,  Cleve- land, Archt. 

O.,  East  Cleveland  (Cleveland  P.  O.) — 
The  city  is  having  plans  prepared  for  the 
construction  of  a  1  story  garage  and  barn 
on  Marloes  Ave.  Estimated  cost  $50,000. 
M.  B.  Garnett,  City  Hall,  East  Cleveland, 
Archt. 

0„  Lakewood  (Cleveland  P.  O.) — R.  G. 
Curren,  Leader-News  Bldg.,  Cleveland, 
awarded  the  contract  for  the  construction 
of  a  1  story,  41  x  100  ft.  garage  at  1SI23 
Detroit  Ave.,  here.     Estimated  cost  $40,000. 

O.,  Niles — The  Ohio  Galvanizing  Co. 
awarded  the  contract  for  the  construction 
of  a  1  story,  76  x  120  ft.  addition  to  its 
factory  for  the  manufacture  of  iron  and  gal- 

vanized products,  including  ice  cases  for  re- 
frigerators.   A.  J.  Bentley,  Secy. 

Okla.,  Oklahoma  City — L.  Perrlne,  130 
West  1st  St.,  awarded  the  contract  for  the 
construction  of  a  2  story,  60  x  140  ft.  gar- 

age on  6th  St.     Estimated  cost  $39,800. 
Okla.,  Tulsa — The  Missouri,  Kansas  & 

Texas  R.R..  Railway  Exch.  Bldg.,  St.  Louis, 
plans  to  build  a  large  repair  station,  etc., 
west  of  here. 

Pa..  Monaca — The  Nichols  Wire  &  Sheet 
Co.,  Rochester,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  80  x  300 
ft.  factory  on  Pennsylvania  Ave.  and  17th 
St.,  here.  Estimated  cost  $50,000.  Private 

plans. 
Pa..  New  Castle — The  Standard  Wire  Co.. 

716  West  Brant  St..  is  having  plans  prepared 
for  the  construction  of  a  1  story.  40  x  135 
ft.  factory  on  Sampson  St.  Private  plans. 
Noted  Nov.  23. 

Pa.,  Pittsburgh  —  The  .A.mer.  Metallic 
Packing  Co.,  3621  Mexico  St.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
30  X  34  ft.  addition  to  its  factory.  Esti- mated cost  $50,000. 

Pa.,  Pittsburgh — The  D.  N.  Carlin  Co., 
125  Denniston  Ave.,  manufacturer  of  toys, 
awarded  the  contract  for  the  construction 
of  a  2  story.  34  x  115  ft.  addition  to  its 
factory.  Estimated  cost  $19,000.  Noted 
Aug.    3. 

Pa.,  Pittsburgh — The  Pittsburgh  Meter 
Co.,  Bast  Pittsburgh,  awarded  the  contract 
for  the  construction  of  a  5  story.  80  x  300 
ft.  factory  on  Susquehanna  St..  here.  Esti- mated cost  $350,000.     Noted  Feb.  1. 

Pa..  Reading  —  The  Reading  Hardw.ire 
Co.,  foot  of  6th  St..  awarded  the  contract 
for  the  construction  of  a  7  story,  80  x  259 
ft.  factory.     Noted  Jan.  18. 

Pa.,  Wllkes-Barre  —  The  Wllkes-Barre 
Iron  &  Wire  Wks..  Inc.,  Coal  Exch.  Bldg.. 
is  having  plans  prepared  for  the  construc- tion of  a  60  X  100  ft.  fabricating  plant. 
Estimated  cost  $19,000.  J.  S.  Wilson,  Jfpr. 
Private  plans. 

Wis.,  Chilton  —  Hingess  &  Bessler.  Kiel, 
and  W,  F.  Neumann,  .\roht  .  114  Grand 
Ave.,  Milwaukee,  are  receiving  bids  for  the 
construction  of  a  1  .storv.  60  x  150  ft.  gar- 

age, here.  Estimated  cost  $40,000.  Noted Jan.   11. 

Wis..  Ebu  Claire — K.  M.  Knudson.  107 
North  Farwell  St..  is  having  plans  prepart-ii for  the  construction  of  a  2  story.  55  x  100 
ft.  machine  and  forge  shop.  Estimated  cost $50,000.    Private  plans. 

Wis..  Kenosha — The  North  Side  Garagf 
awarded  the  contract  for  the  construction 
of  a  1  storv.  82  x  125  ft.  garage.  Esti- mated cost   $40,000.     W.  Russet  Mgr. 
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Methods  Used  in  Assembling  Sweepers 
By  FRED  H.  COLVIN 
Editor,  American  Maohiniat 

Layout  of  assembly  departments  with  modern  convey- 
ing apparatus — Running  motors  on  assembly  trucks — 

Securing  co-operation  by  group  bonus  method 

SOME  OF  THE  methods  used  in  the  plant  of  the 
Hoover  Suction  Sweeper  Company  are  of  special 
interest  and  can  well  be  adapted  to  other  types  of 

work.  The  spirit  of  co-operation  between  the  members 
of  the  groups  is  very  marked  and  has  much  to  do  with 
the  results  secured.  This  spirit  is  fostered  by  making 
the  rewards  of  each  member  of  a  group  dependent  upon 
the  output  of  the  group  as  a  whole,  rather  than  on  his 
own  work  alone,  so  that  each  man  is  always  on  the  alert 
to  see  what  he  can  do  to  help  the  output  of  his  group 

block  which  is  used  to  represent  the  floor  it  is  to  sweep. 
Another  view  of  the  assembling  department  is  shown 

in  Fig.  5  and  it  will  be  noted  that  there  are  several 
benches  on  each  side  of  a  central  bench,  forming  spaces 
or  pockets  for  the  different  workers.  This  gives  each 
man  S.  separate  compartment  where  he  does  his  part  as 
the  sweepers  pass  down  the  center  bench  from  one  man 
to  the  next.  From  the  last  bench  the  sweepers  are 
placed  on  the  small  trucks  shown  at  A.  These  trucks 
have  a  socket  into  which  the  cord  is  plugged  and,  as  the 

KIG.  1— PUTTING  ON  KURNITUKB  GUARDS.     KIG.   2— INSERTING  THE  BRUSHES 

rather  than  that  of  his  own  operation.  This  method 
is  particularly  useful  where  it  is  necessary  to  run  a 
plant  or  a  department  with  a  skeleton  force,  as  each 
member  of  a  group  can  shift  from  one  operation  to 
another  so  as  to  keep  the  assembly  moving  through  the 
department. 

In  Fig.  1  the  furniture  guard  is  being  attached  to 
the  outside  of  the  main  casting  or  drum.  The  casters 
are  also  fastened  on  at  this  point.  Then  the  brushes  are 
mounted  in  place  as  in  Fig.  2  and  the  driving  belts  put 
on.  Next  comes  the  motor  with  its  fan  assembly  and 
the  business  end  of  the  sweeper  is  fastened  to  the  drum 
as  in  Fig.  3.  In  Fig.  4  the  front  casters  are  being 
inspected  to  see  that  the  sweeper  sets  square  on  the 

wheels  of  the  truck  make  contact  with  an  electric  cir- 
cuit, the  motors  get  another  running  test  as  they  pass 

down  the  line  to  the  inspectors.  As  fast  as  these  small 
trucks  are  emptied  by  the  inspector  at  the  other  end 
they  are  placed  on  an  incline  and  run  back  underneath 
as  can  be  seen  at  B.  The  motors  get  a  run  of  about 
20  minutes  as  they  pass  down  this  line. 

Fig.  6  shows  a  view  of  this  line  toward  the  other  end. 
The  small  trucks  with  the  motors  running  are  seen  in 
the  foreground,  also  the  track  beneath  on  which  the 
trucks  return.  The  inspectors  and  testers  are  grouped 
along  the  conveyor  system.  As  the  machines  are  taken 
off  the  trucks  they  are  placed  on  the  conveying  hooks 
seen  in  the  background  and  go  to  the  inspectors.    When 
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FIG.  6— THE  INSPECTION   CONVKYORS.      FIG.
    7— TJIE  FINAL  1NSPKCTL)1<^ 
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a  sweeper  is  inspected,  and  adjusted  if  necessary,  it  is 
placed  on  a  belt  conveyor  ard  the  inspector  lifts  another 
sweeper  from  the  hook  nearest  him.  Whenever  an 
empty  hook  passes  the  end  of  the  truck  line  a,  machine 
is  placed  on  and  the  truck  sent  to  the  assembling  line. 

A  small  group  of  final  inspectors  is  shown  in  Fig.  7. 
The  sweepers,  which  have  already  been  inspected  and 
tested,  come  to  them  on  the  belt  conveyor  in  front. 
Each  sweeper  is  taken  off  and  checked  by  these  men. 
If  found  defective  in  any  way,  a  special  tag  is  attached 
and  the  sweeper  hung  on  one  of  the  hook  conveyors 
which  passes  their  corner.  If  found  O.K.  it  is  placed 
on  another  belt  conveyor  which  runs  at  right  angles  to 
the  one  in  front  and  which  carries  the  sweeper  directly 
to  the  packing  and  shipping  room.  Hand  trucking  or 

carrying 'is  almost  non-existent  in  the  whole  plant. 

makes  no  difference  as  to  the  effect  on  B  in  relation  to 
axis  XY.  We  will,  therefore  imagine  that  gear  A 
rotates  through  one  revolution.    This  causes  gear  B  to 

A  > 
move   through    r,    revolutions   and   causes   gear  E   to 

move   through    „    revolutions.      In   other   words,   B    is 

merely  an  idler  between  A  and  E.  We  will  assume  that 
we  have  moved  gear  A,  left  hand,  which  causes  gear  B  to 
move  in  the  direction  of  arrow  No.  2  and  gear  E  in 
the  direction  of  arrow  No.  1. 

We  can  see  now  that  when  gear  B  travels  once  around 
the   horizontal   axis    PQ,    it   causes    gear   E    to    move 

one    revolution    and    also    p    revolutions    or    together 
1  + 

£   +  A 
revolutions.     From  this  then,  we 

A  Problem  in  Epicyclic  Gearing 
By  a.  L.  De  Leeuw 

Consulting  Editor,  American  Machinist 

A  correspondent  recently  sent  us  the  sketch  shown 
herewith  with  a  request  to  analyze  this  gear  system 
for  him.  The  writer  believes  that  this  same  problem 
was  solved  and  the  solution  given  in  an  article  written 
quite  a  number  of  years  ago  but,  not  being  sure  as  to  the 
date  or  the  magazine  in  which  it  appeared,  he  could 
not  refer  the  correspondent  to  it.  Besides,  it  is  only 
a  poor  kind  of  a  solution  when  a  man  has  to  hunt  up 
a  magazine  instead  of  sitting  down  and  working  the 
thing  out  for  himself.  The  solution  of  this  problem  is 
perhaps  a  little  more  complicated  than  that  of  most 
problems  of  epicyclic  gear  trains  but  it  is  of  the  same 
nature.  The  same  system  of  reasoning  which  we  apply 
to  the  solution  of  this  particular  problem,  will  lead  to 
the  solution  of  any  problem  of  this  nature  and,  believing 
that  this  matter  may  be  of  some  interest  to  the  younger 
designers,  we  give  it  here  with  additional  remarks. 

The  question  is:  If  gear  E  makes  100  revolutions 
in  the  direction  of  arrow  No.  1,  how  many  revolutions 
will  gear  A  make  and  in  which  direction?  The  original 
sketch  gave  the  number  of  teeth  of  the  various  gears 
but  we  will  not  use  them  until  we  have  developed  a 
general  formula.  In  all  problems  of  this  kind  the  main 
principle  to  apply  is  one  well  known  in  mechanics: 
A  body  which  is  at  the  same  time  subjected  to  more  than 
one  motion  will,  at  the  end  of  a  certain  time,  arrive 
at  a  point  where  it  would  have  arrived  if  it  had  been 
subjected  first  to  one  motion,  then  to  the  second,  and 
then  to  the  third,  etc. 
We  must  apply  this  principle  because  we  see  right 

away  that  there  are  some  gears  here  which  are  sub- 
jected to  more  than  one  movement.  The  gears  B  and  C, 

for  instance,  turn  around  the  axis  XY  and  also  around 
the  axis  PQ.  In  order  then  to  analyze  the  movement 

of  these  gears  we  must  separate  these  two  motions. 
If  B  made  one  revolution  around  axis  PQ  and  if  we 

forget  for  the  present  the  fact  that  it  also  has  some 
other  movement,  we  will  see  at  once  that  it  takes  the 
gear  E  with  it.  This  movement  of  the  gear  B  will 
cause  E  to  rotate  one  revolution  when  B  itself  revolves 
once  around  the  axis  PQ. 

When  B  travels  around  the  horizontal  axis,  it  is 

compelled  to  turn  around  the  axis  XY  also,  and  that, 

by  the  fact  that  gear  A  is  stationary.  Whether  gear  B 

turns  once  around  gear  A,  or  whether  B  is  stationary 

in  relation  to  axis  PQ,  while  A  rotates  one  revolution 

revolutions  around  the  horizontal  axis  PQ. 

A 
E   ~  E 

find  that  one  revolution  of  E  causes  gear  B  to  revolve 

E  ̂   A 
Gear  E  also  causes  gear  B  to  move  around  the  axis 

K 
XY.     The  amount  of  this   movement  will  be    „    revo- 

lutions. 
Having  found  how  gears  B  and  C  are  caused  to  move 

-jr-Q-^- 

AN  EPICYCLIC  TRAIN  OF  GEAR.S 

if  we  turn  gear  E  through  one  revolution,  we  must  now 
find  what  effect  this  movement  will  have  on  gear  D. 
In  doing  so  we  will  again  separate  the  two  motions  of 
gear  C,  namely,  its  movement  around  axis  XY  and  that 
around  axis  PQ. 

Considering  the  revolution  of  C  around  axis  PQ,  we 

find  that  it  would  cause  gear  B  to  also  turn  one  revo- 
lution.   As,  gear  C  does  not  make  one  revolution  around 

PQ   but    „     I      .    revolutions,   gear   D   will   also   turn 

through  that  number  of  revolutions. 
Furthermore   one   revolution   of  C  around   axis   XY 

C 

will  cause  gear  D  to  move  through   jj  revolutions. E 

As  gear  C  does  not  move  one  revolution  but  g  revo- E        C 

lutions",  gear  D  will  be  made  to  move  g   X   ̂   revolu- 

tions so  that  the  total  number  of  revolutions  of  gear 

E^    ̂   CE 

^  BD' 
D  is 

E  +  A 

The  double  sign  for  both  terms  of  this  formula  is 

used  because  we  do  not  know  yet  in  which  direction 
the  axes  are  moving. 
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In  the  sketch  gear  E  moves  in  the  direction  of  arrow- 
No.  1,  causing  gear  B  to  revolve  in  the  direction  of 

arrow  No.  2  around  axis  XY  and  from  top  tovirard 
bottom  around  the  axis  PQ,  if  we  imagine  the  drawing 

to  lie  flat  on  the  table.  The  rotation  of  gear  B  in  the 

direction  of  arrow  No.  2  causes  gear  D  to  move  in 
bhe  direction  of  arrow  No.  3,  while  its  movements 

ii^und  axis  PQ  causes  gear  D  to  move  in  the  direction 
cT  arrow  No.  4  so  that  we  see  that  if  one  of  the  terms 

has  the  plus  sign  the  other  will  have  the  negative  sign. 

Furthermore,  we  see  that  if  we  call  the  direction  of  E 
C  E 

right  hand,  the  term  ̂ r-^  will  also  be   right   hand 

whereas  the  amount  of  rotation  ̂ vrz  ̂ ^^^  ̂ ®  ̂^^^  ̂ *"^' 

In  the  problem  as  presented  gear  E  has  21  teeth, 
B  —  42,  A  —  48,  C  —  18  and  D  —  30,  so  that  100 

/      21 revolutions  of  gear  E  would  make  100  X  (  21  -i-  48  ~" 
18X21\ 100 

^\2Z      10/' 

1        10 100  X  230  ̂   23 
42  X  30/ 

We  notice  that  there  is  an  enormous  reduction  in 
speed,  a  reduction  of  230  to  1.  It  can  readily  be  seen 
that  by  changing  the  number  of  teeth  in  the  various 
gears  almost  any  reduction  or  increase  of  speed  can  be 
had.  With  the  same  number  of  teeth  and  without 
making  the  gears  large,  it  will  also  be  seen  that  a  small 
change  may  reverse  the  direction  of  rotation. 

I  An  Example 

If,  for  instance,  gear  C  were  made  with  19  teeth 

instead  of  18,  leaving  all  other  gears  with  the  same 

number  of  teeth  as  at  the  present,  we  would  have  found 

that  A   makes   100 

X(2 

)  =  100  X 

(A        
 A  C\ 

^    I    ̂   —  ̂ ~d)  ̂°  *^^*  under  the  given 

(
E
 

d)  =  ̂ ^^\W+-a-bd) 
€^E 

B 
revolutions. 

The  simplest  modification  of  this  system  with  which 

we  are  familiar  is  the  so-called  "jack  in  the  box,"  where 
the  gears  A  and  E  are  equal  and  where  C  and  D  are 

missing.  Applying  the  general  formula  to  this  arrange- 
ment we  would  find  that  B  turns  around  the  axis  PQ 

one-half  revolution  for  each  revolution  of  E,  if  A  is  sta- 
tionary or  one-half  revolution  per  revolution  of  A,  if  E 

is  stationary  and  therefore  that  if  both  gears  A  and  E 
are  running,  B  will  have  a  number  of  revolutions  around 

axis  PQ  equal  to  half  the  sum  or  difference  of  the  num- 
ber of  revolutions  of  A  and  E,  depending  on  whether 

these  two  gears  run  in  the  same  or  opposite  directions 
while  the  direction  of  gear  B  around  the  axis  PQ  will 
be  always  the  same  as  that  of  the  faster  of  the  two 
gears  A  and  E. 

Such  a  "jack  in  the  box"  might  be  made  with  gears 
E  and  A  of  different  sizes  and  some  very  pretty  mechan- 

ical devices  may  be  based  on  this  mechanism. 
Probably  the  reason  why  such  mechanisms  are  not 

used  more  is  that  designers,  fascinated  by  the  possibil- 

ity of  the  device,  have  tried  to  apply  it  under  unfavor- 
able conditions. 

21       _  19  X_21 
^2r-f48       42X30 

V23     60/~-^""^\      1380/  138 
The  minus  sign  says  that  the  gear  A  is  now  running 

in  the  opposite  direction.  We  said  that  any  reduction 
oc  increase  of  speed  might  be  obtained.  We  should 

llite  said,  that  we  can  arrange  the  gears  so  that  they 
#9uld  calculate  a  large  increase  of  speed  but  one  can 

neadily  see  that  if  we  should  try  to  drive  from  A  instead 
of  from  E  the  amount  of  friction  which  we  would  have 

to  overcome  would  be  sufficient  to  stall  the  apparatus. 

We  might  imagine  gear  £  to  be  a  sleeve  gear  with 
the  sleeve  in  the  bearing  and  with  a  spur  gear  at  the 

end  of  the  sleeve.  This  spur  gear  in  its  turn  might 

be  driven  from  any  other  machine  member.  We  can 

also  imagine  that  gear  A  is  not  pinned  to  its  bearing 
but  that  it  has  at  the  end  of  its  hub  another  spur  gear 

mounted  which  also  is  driven  from  some  machine  mem- 
ber. We  can,  as  heretofore,  imagine  first,  that  gear  A 

is  stationary  and  E  only  running  and  then,  that  E  is 

stationary  and  A  is  running.  Either  of  these  conditions 

would  cause  gear  D  to  move  at  a  certain  speed  and  the 

total  speed  of  this  gear  D  will  be  the  sum  or  the  differ- 
ence of  the  two  speeds  it  would  derive  from  E  and  A 

separately.  We  may  call  this  arrangement  the  general 
arrangement  of  such  a  system  of  gearing.  We  will 
assume  that  gear  E  is  caused  to  run  n  revolutions  atid 
gear  A,  N  revolutions.    Due  to  the  first  movement  gear 

/      E  C  E\ 

D  will  run  n  X  (  g  4.  4  ~  B~  n)  ̂^^•"^^^  '^"®  ̂ ^  ̂■^^ 
movements  of  gear  A  this  same  gear  D  will  be  caused 

Some  Special  Welding  Jobs 
In  the  course  of  an  address  read  before  the  Interna- 

tional Acetylene  Association  Convention  at  Chicago  last 

Fall,  N.  E.  Wagner,  Superintendent  of  Welding,  Prairie 

Pipe  Line  Co.,  gave  the  following  special  uses  for  weld- 
ing about  the  engine  room  and  plant.  The  oxy-acetylene 

process  has  been  used  to  good  advantage  in  welding  air 
lines.  This  company  has  been  able  to  make  neater  jobs 
by  welding  on  air  lines,  and  has  succeeded  in  eliminating 
leaks  which  are  said  to  be  frequent  on  air  lines  installed 
with  screwed  couplings  and  fittings. 

Another  item  of  importance  in  the  pump  and  engine 
rooms  on  which  they  have  accomplished  a  great  saving, 
besides  making  a  neater  job,  is  guard  railing  over 

pumps,  around  flywheels  and  in  similar  situations.  Their 
experience  has  been  that  such  guards  may  be  welded 
together  from  ordinary  pipe,  and  that  the  result  is  a 
stronger  and  cheaper  job  than  where  threaded  fittings 
are  used. 

They  also  employ  the  oxy-acetylene  proce.ss  in  build- 
ing stairs  for  work  tanks  at  their  station.  The  side 

railings  and  frames  are  welded  together  from  old,  sec- 
ond-hand pipe,  and  second-hand  tank  iron  is  used  for  the 

steps.  All  material  used  comes  from  the  scrap  pile.  By 
welding  the  stairs  in  proper  lengths  and  sizes,  they  have 
been  able  to  install  them  at  a  very  low  cost  compared 
with  the  cost  of  steel  stairs  as  supplied  by  manufac- 

turers.   They  are  apparently  giving  perfect  satisfaction. 
Lubricating  oil  tanks  of  sizes  ranging  from  2^  to  12 

bbl.  capacity  are  also  made  up  from  scrap  material.  The 
material  used  is  second-hand,  10  gauge  smoke  box  iron 
scrapped  from  old  steam  plants  which  were  dismantled 
after  oil  engines  were  installed.  By  cutting  the  iron 
into  the  desired  sizes  and  passing  the  pieces  through 
rolls  to  give  them  the  proper  curve,  it  was  possible  to 
weld  up  and  complete  the  tanks  at  a  very  low  cost. 
They  are  giving  excellent  service. 



February  22,  1923 Build  Bigger  Profits  with  Better  Equipment 

285 

Normal  Pitch  as  a  Basic  Factor  in 

Computing  Involute  Gears 
By  ELLSWORTH  SHELDON 

New  England   Editor,  Ameriean  MncMniat 

A  factor  based  upon  parallelism  of  involutes — Does  away 
with  many  complications^Takes  account  of  profile  errors  as 
well  as  errors  of  spacing — Normal  pitch  is  easy  to  measure 

SINCE  THAT  remote  day  when  some  prehistoric 
mechanic  first  conceived  the  idea  of  putting  pegs 
in  the  surface  of  a  revolving  cylinder  for  the  pur- 
pose of  transmitting  power  or  motion  from  it  to  an- 
other cylinder  similarly  fitted  with  pegs,  or  having  in- 

terstices with  which  the  pegs  of  the  first  cylinder  could 
mesh,  the  study  of  gear  tooth  forms  has  been  one  of 
absorbing  interest  and  increasing  importance  to  men 
whose  duties  or  inclinations  have  led  them  into  close 
contact  with  mechanical  problems. 

It  is  more  than  likely  that  this  first  primitive  "gear 
designer"  was  so  concerned  with  the  difficulty  of  making 
his  pegs  of  such  shape  that  they  would  not  be  wrenched 
off  by  their  change  in  angular  position  as  they  prog- 

ressed through  the  arc  of  contact,  that  such  considera- 
tions as  "pitch  diameters,"  "overlap,"  "backlash,"  "uni- 
form angular  velocity,"  etc.,  never  occurred  to  his  mind. 

Though  in  succeeding  years  the  application  of  toothed 
gearing  had  been  extended  to  serve  an  infinite  variety 
of  purpose,  and  the  form  of  a  gear  tooth  had  passed 
through  many  stages  in  its  evolution  from  the  crude 

peg  to  a  symmetrical  proportion  that  enabled  it  to  per- 
form its  functions  satisfactorily  and  without  apparent 

effort,  it  was  not  until  the  introduction  in  the  early 
part  of  the  nineteenth  century,  of  machinery  for  shap- 

ing the  teeth  of  gears  from  the  solid  metal  of  the  gear 
rim  that  the  importance  of  details  hitherto  considered 
of  little  moment  was  appreciated,  and  the  scientific 
study  of  gearing  really  begun. 

The  Epicycloidal  or  Doxjble  CtmvE  Tooth 

Though  in  the  early  years  of  the  later  period  large 
powers  were  transmitted  through  toothed  gearing,  the 
speeds  of  individual  units  were  relatively  slow  and  space 
was  not  restricted  to  the  extent  of  interfering  with  the 
ample  proportioning  of  gear  teeth.  Stresses  had  not, 
therefore,  nearly  reached  the  ultimate  strength  of 
materials.  Gears  were  noisy,  but  those  who  were  asso- 

ciated with  machinery  had  grown  accustomed  to  the 
growl  of  heavy  gears  and  the  clatter  of  lighter  ones 
until,  if  such  noises  were  noticed  at  all,  they  were  ac- 

cepted as  a  necessary  evil  and  were  not  looked  upon  as 
a  waste  of  power  or  an  agent  of  destruction. 

Study  of  the  action  of  gear  teeth  up  to  this  time  had 
led  naturally  to  the  development  of  the  epicycloidal  or 
double  curve  form  of  tooth.  Mechanisms  making  use 
of  gearing  had  been  evolved  that  rendered  the  evil  of 

varying  angular  velocity  conspicuous,  and  the  epicy- 
cloidal tooth  is  marvellously  well  adapted  to  correct  it. 

Noise  was  believed  to  be  almost  wholly  caused  by  back- 

lash, and  the  epicycloidal  tooth  could  be  made  with  a 
minimum  of  backlash.  Pitches  were  large,  and  the 
double  curve  tooth  was  not  particularly  difficult  to  pro- 

duce in  large  sizes.  Therefore  it  was  but  natural  th^ 
when  cut  gearing  came  into  vogue,  the  epicycloidal  toot* 
should  be  the  form  adopted. 

Accuracy  of  Center  Distances  Essential 

Epicycloidal  gearing  has  one  very  serious  fault. 
"Pitch  line  contact"  is  a  condition  vital  to  its  action  and 
center  distances  must,  therefore,  be  accurately  deter- 

mined and  rigidly  maintained.  Not  only  will  such  gears 
not  run  satisfactorily  at  other  than  mathematically  cor- 

rect center  distances,  but  unless  compensating  errors 
are  purposely  introduced  in  their  contour  they  will  not 
run  at  all.  Teeth  will  be  broken  out  or  distorted  by 
wedging  action  even  when  little  or  no  power  is  being 
transmitted. 

Because  of  the  more  or  less  crude  methods  of  meas- 
urements and  lack  of  adequate  means  for  securing  in- 

terchangeability  it  was  not  easy  to  space  center  dis- 
tances accurately,  nor,  because  of  the  destructive  agen- 

cies of  wear  and  vibration,  was  it  easy  to  maintain  them 
when  once  they  had  been  established.  As  the  epicy- 

cloidal tooth  positively  refused  duty  under  other  condi- 
tions than  extreme  accuracy  in  this  respect,  experiments 

were  made  with  other  profiles.  Probably  the  most  im- 
portant result  of  this  study  was  the  now  well-known 

involute  tooth,  to  which  the  matter  of  center  distance 
is,  within  commercial  limits,  relatively  unimportant. 

Because  of  the  rigid  necessity  for  pitch  line  contact 

of  gears  with  epicycloidal  teeth,  the  "pitch  circle"  had 
become  a  basic  factor  in  all  computations  of  gearing. 
A  hypothetical  circle  half-way  between  the  actual  out- 

side diameter  of  the  gear  and  the  diameter  of  the  same 
gear  at  the  bottom  of  its  teeth  is  supposed  to  represent 
the  surface  of  a  plain  cylinder  to  roll  against  a  like 
cylinder  of  the  same  or  different  diameter,  which  is  the 
pitch  circle  of  the  mating  gear. 

"Circular  pitch"  is  the  distance  from  a  given  part  of 
a  tooth  to  the  same  part  of  the  next  tooth  measured 

along  the  arc  of  this  circle.  "Chordal  pitch"  is  the  same 
distance  measured  in  a  straight  line — the  chord  of  this 
arc.  "Diametral  pitch"  is  a  relation-  not  a  measure- 

ment, and  is  represented  by  the  quotient  of  the  number 
of  teeth  in  a  gear  divided  by  the  number  of  inches  (and 
fractions  of  inches)  in  the  pitch  circle. 

The  "base  circle"  of  an  involute  gear  is  the  circle 
upon  which  are  generated  the  involute  curves  that  are 

the  tooth  profiles  of  the  gear.    "Pressure  angle"  is  the 
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complement  of  an  angle  formed  by  the  intersection  of  a 
line  joining  the  centers  of  a  pair  of  gears  with  a  line 
tangent  to  the  base  circles  of  both.  It  is  obvious  that 
this  angle  is  dependent  upon  the  distance  between  cen- 

ters at  which  the  gears  are  to  run,  for  if  the  latter 
were  to  be  changed  by  advancing  the  gears  into  closer 
relation  or  by  pulling  them  farther  apart  the  tangent 
joining  the  two  base  circles  would  swing  about  its  in- 

tersection with  the  center  line  and  the  angle  would  not 
be  constant. 

Normal  Pitch 

Because  of  the  interdependence  of  all  factors  entering 
into  the  ordinary  method  of  calculating  gears  and  their 
relation  to  center  distance,  which  is  the  one  factor  of 
a  completed  pair  of  gears  that  may  be  altered  at  will 
or  by  circumstance,  there  is  coming  into  general  use  a 
factor  that  is  even  more  basic  than  the  pitch  circle,  and 
one  about  which  all  others  may  adjust  themselves  in 
accordance  with  any  alteration  of  the  center  distance. 

This  factor  is  called  "normal  pitch,"  and  is  the  dis- 
tance in  a  straight  line  between  adjacent  involutes, 

measured  along  any  line  that  is  tangent  to  the  base 
circle.  It  is  also  the  distance  between  adjacent  involutes 
measured  along  the  arc  of  the  base  circle.  It  is  in 
itself  dependent  upon  the  base  circle  and  (for  any  given 
number  of  tests)  upon  nothing  else.  It  disregards  pitch 
diameters,  diametral  pitches,  relative  diameters  of 
gears,  pressure  angles,  and  distances  between  centers. 
It  may  be  said  in  general  that  any  pair  of  gears  having 
perfectly  formed  involute  teeth  of  the  same  normal  pitch 
will  run  quietly  together  regardless  of  all  other  condi- 
tions 

Demonstrating  Normal  Pitch 

If  we  consider  the  usual  method  of  demonstrating  the 
involute  curve,  which  method  is  the  unwinding  of  a 
string  from  a  cylinder  placed  upon  end  on  the  drawing 
board  and  allowing  a  pencil  point  at  the  end  of  the 
string  to  trace  a  line  upon  the  paper  as  the  string  un- 

winds, we  will  observe  that  no  matter  from  what  point 
of  the  circle  represented  by  the  end  of  the  cylinder  the 
curve  may  start,  all  such  curves  must  be  parallel 
throughout  their  length.  If,  before  winding  the  string 
upon  the  cylinder,  we  tie  a  series  of  knots  in  it,  we  will 
see  that  as  the  end  of  the  string  swings  outward  from 
the  circle,  each  knot  in  turn  as  it  rises  from  the  circle 
will  describe  an  involute  of  its  own  and  that  the  distance 
between  any  two  of  these  involutes,  measured  along  the 
string'  must  remain  constant  however  far  the  string  is 
unwound. 

To  whatever  distance  the  string  is  unwound,  it  is 
always  tangent  to  the  cylinder.  Wherever  it  may  be  it 
is  always  perpendicular  (normal)  to  the  curves  at  the 

point  of  intersection.  Hence  the  term  "normal  pitch." 
If  the  knots  in  our  string  are  to  represent  teeth  in  a 
gear  it  is  obvious  that  they  must  be  equidistantly 

sp.-xed  and  the  spacing  must  bear  a  definite  alignment 
relation  to  the  circumference  of  the  cylinder  or  base 
circle,  else  we  will  have  a  hiatus  in  our  gear  teeth  when 
the  string  had  been  unwound  one  full  turn  from  the 
cylinder. 

Thus,  because  of  the  necessity  for  having  the  number 
of  teeth  divide  evenly  into  the  circumference  of  the  gear, 
the  normal  pitch  must  be  an  even  division  of  the  base 
circle.  It  follows,  then,  that  the  base  circle  diameter 
of  mating  gears  will  bear  the  same  relation  to  each  other 
as  will  the  respective  numbers  of  teeth,  and  also  to  the 
rotative  speeds  of  the  gears.    Pitch  diameters  (and  with 

them  diametral  pitches)  have  been  discarded  as  factors 
of  computation.  Pressure  angles  are  relative  and  may 
vary  with  the  center  distances. 

A  single  involute  gear  cannot  be  said  to  have  a  pitch 
diameter.  The  pitch  circles  of  two  gears  running  to- 

gether will  pass  through  the  actual  point  of  contact  of 
the  opposed  involutes  and  may  vary  in  their  diameters 
as  the  center  distance  is  increased  or  diminished.  The 
actual  angle  of  pressure  will  vary  as  the  common  tan- 

gent of  the  two  base  circles  swings  about  its  intersec- 
tion with  the  line  joining  the  centers  of  the  gears. 

In  earlier  days,  before  micrometers  had  been  evolved 

and  the  man  who  could  measure  to  the  "half  of  a  sixty- 
fourth"  was  a  skilled  mechanic,  a  variation  of  a  few 
thousandths  of  an  inch  in  the  thickness  of  a  gear  tooth 
was  a  matter  of  little  concern.  With  the  development 

of  the  science  of  "gearology"  more  accurate  measure- 
ments became  imperative  and  measuring  instruments 

were  developed  by  means  of  which  the  thickness  and 
spacing  of  gear  teeth  could  be  determined  within  0.001 
in.  With  the  evolution  of  the  automobile,  in  the  trans- 

missions of  which  machine  we  regularly  pass  50  hp.  or 
more  through  gears  that  our  forefathers  would  have 
considered  about  the  right  size  for  change  gears  on  a 
20-in.  lathe,  the  thousandths  became  too  great  an  error 
to  be  allowed  and  we  are  now  obliged  to  measure  in 
"tenths"  if  we  desire  quietly  running  gears. 

It  is  easy  for  the  mathematician  to  calculate  the  cir- 
cular pitch  of  a  gear;  to  measure  it  with  any  degree  of 

accuracy  is  impossible.  If  we  desire  to  measure  the  spac- 
ing of  a  completed  gear  for  purposes  of  test  or  inspection, 

we  must  reduce  circular  to  chordal  pitch  and  take  our 
measurements  in  a  straight  line.  If  we  want  to  determine 
the  thickness  of  a  tooth  we  must  split  the  circular  pitch 
and  calculate  the  chord  of  the  split  parts.  In  either 

case  we  must  measure  between  "pitch  points,"  and  as 
these  are  hypothetical  rather  than  actual  locations  upon 
a  curved  surface-  the  resulting  measurements  are,  to  say 
the  least,  uncertain.  Even  if  we  succeed  in  obtaining 
accurate  measurements,  these  take  no  account  of  a  pos- 

sible departure  of  the  tooth  profile  from  a  true  involute. 

Normal  Pitch  Is  Easy  to  Measure 

In  laying  out  gears  by  the  normal  pitch  method  we 
need  consider  only  the  base  circle  and  the  number  of 
teeth.  The  nonnal  pitch  must  be  a  factor  that  will 
divide  evenly  into  the  circumference  of  the  base  circle, 
the  quotient  being  the  number  of  teeth  in  the  gear. 
Normal  pitch  may  be  measured  in  a  straight  line  any- 

where on  the  circumference  of  the  gear,  the  only  ar- 
bitrary requirement  being  that  the  line  shall  be  tangent 

to  the  base  circle.  It  disregards  the  length  of  the  tooth 
and  the  gear  need  not,  therefore,  be  finished  upon  its 
outer  diameter,  an  important  consideration  in  a  hardened 
gear  that  is  to  be  ground  to  diameter  in  a  later  opera- 
tion. 

Measuring  the  normal  pitch  of  finished  gears  as  a 

method  of  inspection  is  accomplished  by  the-  use  of  an 
instrument  known  as  the  "Odontometer,"  which  device 
has  a  fixed  and  a  movable  jaw  presenting  parallel  planes, 
both  jaws  facing  in  the  same  direction.  It  is  applied 
by  bringing  the  face  of  the  fixed  jaw  into  contact  with 
one  involute  and  so  rocking  the  tool  upon  the  periphery 
of  the  gear  that  the  face  of  the  movable  jaw  passes  over 
the  adjacent  involute. 

The  measurement  thus  derived  is  the  distance  be- 
tween the  adjacent  involutes  in  a  straight  line  that  is 

tangent  to  the  base  circle  of  the  gear.     The  measure- 
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ment  for  inspection  is  comparative  only  and  is  reg- 
istered upon  a  dial  indicator.  If  arbitrary  measure- 

ments are  required,  the  movable  jaw  may  be  stopped  at 
the  moment  of  greatest  amplification  and  a  reading 
taken  over  the  two  jaws  with  a  micrometer,  from  which 
reading  is  subtracted  the  known  thickness  of  the  mov- 

able jaw. 
[The  writer  wishes  to  acknowledge  his  appreciation  of 

the  courtesy  and  co-operation  extended  to  him  by  vari- 
ous members  of  the  Pratt  &  Whitney  engineering  staff 

in  the  preparation  of  this  article.] 

Distributing  Machine  Tool  Catalogs 
By  F.  p.  Terry 

Most  of  our  machine  tool  manufacturers  expend  a 
good  deal  of  thought  and  money  in  producing  catalogs 
and  leaflets  displaying  their  products,  only  to  defeat 
their  own  ends  by  the  overcautious  manner  of  restrict- 

ing distribution,  or,  on  the  other  hand  of  distributing 
the  catalogs  where  they  will  never  be  used  or  even 
see  the  light  of  day  until  carted  away  to  the  stokehole 
to  aid  in  the  production  of  steam. 

Many  firms  do  not  hesitate  to  send  out  their  catalogs 
to  every  established  engineering  works.  These  catalogs 
ultimately  reach  the  buyer  of  the  firm,  but  very  rarely 
any  further,  except  perhaps  the  publicity  manager  who 
is  looking  for  tips  to  aid  him  in  pi-oducing  other  cata- 

logs. At  the  same  time,  machine  tool  firms  must  be 
aware  that  not  more  than  one  so-called  buyer  in  a 
hundred  has  anything  whatever  to  do  with  ordering 
machine  tools  beyond  what  any  office  boy  could  do, 
simply  writing  out  the  order. 

The  principal  purpose  of  a  catalog  is  to  interest  and 
whenever  possible  predispose  the  reader  to  .favor  the 
products  therein,  whether  lathes  or  wheelbarrows.  This 
interest  cannot  be  developed  too  soon,  even  if  the  litera- 

ture be  handed  to  an  apprentice  boy  just  entering  The 
machine  shop,  for  the  simple  reason  that  later  on  that 
boy  may  be  purchasing  machine  tools  and  it  is  quite 
natural  that  he  should  show  a  preference  for  the  tools 
he  knows  all  about. 

Catalogs  Sometimes  Hard  to  Obtain 

A  few  days  ago  I  was  asked  by  a  young  friend  if 
I  could  get  him  two  machine  tool  catalogs.  He  in- 

formed me  that  he  had  written  both  firms  privately, 
and  that  one  did  not  reply  while  the  other  offered  to 
send  a  catalog  on  receipt  of  the  name  of  his  employers, 
through  whom  it  would  be  sent.  This  young  man  is 
an  under  foreman  in  a  machine  shop  which  possesses 
both  a  foreman  who  thinks  that  machine  tool  catalogs 
should  not  interest  his  assistants,  and  also  a  manager 

who  doesn't,  consult  anyone  regarding  equipment  be- 
cause he  knows  it  all.  This  enterprising  young  man  is 

looking  forward  to  the  day  when  he  can  tell  the  man- 
ager that  he  doesn't  know  it  all;  and  if  I  were  a 

machine  tool  manufacturer,  nothing  would  delight  me 
better  than  that  my  catalog  should  aid  him  in  his 
efforts,  as  I  am  sure  he  would  have  a  preference  for  my 
products  ever  after. 

Being  in  the  position  to  get  more  catalogs  than  I 
want,  I  was  able  to  oblige  my  friend  with  the  desired 
ones,  but  the  incident  leaves  him  with  a  sort  of  grouch 
against  the  firms  concerned.  However  high  he  may  rise 
in  his  profession,  it  is  doubtful  if  he  will  again  ask 
for  a  catalog;  and  if  he  does  it  will  certainly  not  have 
preference  over  any  others  that  may  come  to  hand,  and 

an  opportunity  is  lost  which  might  have  had  far  reach- 
ing effects  for  the  two  firms  concerned.  My  own  ex- 

perience has  proved  this  theory,  as  years  ago  I  was 
very  much  in  the  same  position  as  my  young  friend, 
and  many  catalogs  that  I  first  handled  were  rescued 
from  the  stokehole  at  the  annual  clear-out  of  the  so- 
called  buyer. 

In  discussing  this  matter  with  a  machine  tool  manu- 
facturer, it  developed  that  he  was  quite  sure  that  there 

was  a  better  method  of  distribution  than  any  in  use 
at  present  and  was  anxious  for  my  views,  which  I  gave 
as  follows: 

In  sending  literature  to  firms  I  would  plainly  hint 
that  the  catalog  is  intended  for  the  machine  shop  super- 

intendent, and  that  any  further  copies  required  would 
be  gladly  sent.  I  would  also  send  to  every  technical 
college  and  school,  plainly  stating  that  the  catalog  is 
for  the  use  of  the  students,  with  the  above  proviso 
regarding  further  copies.  I  would  also  supply  a  copy 
to  every  plant's  reading  room. 

In  my  advertisements  I  would  include  an  application 
form  for  free  copy;  but  as  far  as  the  American  Ma- 

chinist ads  were  concerned  I  would  not  ask  for  the 

firm's  name,  the  fact  that  the  applicant  reads  this 
journal  being  sufficient  evidence  of  interest.  In  other 
cases,  if  the  name  of  the  firm  were  asked  for,  it  would 
be  plainly  stated  that  the  information  would  be  treated 
as  strictly  confidential.  If  these  methods  were  adopted 
some  catalogs  might  go  astray,  but  not  as  many  as  at 
present  would  be  entirely  lost. 

Catalogs  Should  Be  Freely  Distributed 

Most  of  our  machine  tool  manufacturers  seem  to  rely 

on  the  old  maxim  that  "the  world  will  beat  a  path  to 
the  door  of  the  man  who  makes  something  better  than 

ever  made  before,"  even  though  his  works  are  located 
in  the  wilderness.  There  may  be  some  truth  in  this 
maxim,  but  the  beating  process  will  be  a  slow  one  unless 
helped  by  advertising,  and  many  wayfarers  will  be 
side-tracked  from  the  path  by  the  other  fellows'  more 
developed  and  better  known  methods  of  road  making. 
The  go-ahead  manufacturer  should  know  this  fact;  and 
to  him  it  mattereth  not  if  some  seeds  fall  upon  barren 
ground  or  among  thorns,  as  he  knows  that  they  cannot 
be  less  fruitful  than  those  which  are  stowed  away  in 
storerooms  in  his  own  works  until  such  time  as  they 
become  obsolete,  or  than  the  many  which  as  before 
mentioned  only  serve  to  keep  down  some  firm's  coal  bill. 

Unnecessary  Interruptions-Discussion 
By  William  J.  Fisher,  Jr. 

There  was  an  interesting  article  under  the  above  title 
by  Frank  V.  Faulhaber  on  page  724,  Vol.  57  of  the 
American  Machinist  in  which  the  writer  condemns  the 
practice  of  leaving  an  incomplete  job  to  start  a  new  one. 
Is  there  not  another  side  to  this? 

In  the  shop  where  I  am  foreman,  the  orders  come  in 

marked  "New  Work"  or  "Emergency,"  and  the  latter 
are  in  nearly  all  cases  given  preference.  The  foreman 
must  use  his  judgment  and  not  the  workman. 

We  always  take  a  man  off  of  new  work  to  start  and 
finish  a  new  job,  as  to  take  a  man  off  or  regular  work 
would  not  only  cause  loss  of  his  time  but  loss  of  produc- 

tion as  well,  which  is  more  important  from  a  manufac- 

turer's view.  Of  course  time  is  charged  on  the  emer- 
gency job  from  the  time  the  workman  leaves  his  first 

job  until  he  returns. 
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Standardization  in  Austria 
By  James  A.  G.  Pennington 

In  this  article  no  attempt  is  made  to  go  into  details 
regarding  standards,  but  rather  to  show  what  causes, 
both  internal  and  external,  led  up  to  and  are  respon- 

sible for  the  change  from  a  total  lack  of  standardiza- 
tion to  the  well  defined  broad  standardization  now  in 

progress. 
Standardization  as  understood  in  the  United  States 

did  not  exist  in  Austria  before  the  war,  but  times  have 
changed  even  in  Austria  in  this  respect.  The  demand 
for  certain  war  materials  in  enormous  quantities  forced 
the  industries  aflfected  to  standardize  their  production 
methods  and  this  gave  the  initial  impulse  to  a  general 
standardization  in  Austrian  industries. 

American  competition,  which  is  bound  to  return  with 
increased  force,  has  also  been  a  deciding  factor  in 
promoting  standards  both  in  parts,  units,  measurements 
and  dimensions  as  well  as  in  aggregates  and  complete 
assemblies.  Since  the  partition  of  the  empire,  Austrian 
industries  have  become  largely  dependent  on  exports  to 
keep  their  factories  running  to  capacity.  They  now 
have  tariffs  confronting  them  in  a  large  section  of 
their  former  sales  territory  which  they  have  to  over- 

come the  same  as  any  other  foreign  industry.  Further- 
more such  countries  as  Bulgaria,  Roumania  and  other 

Near  East  nations  depended  in  large  degree  on  Austria 
for  their  manufactured  goods  in  the  past.  Now,  how- 

ever, they  are  anxious  to  develop  industries  of  their 
own.  Today  many  Austrian  industries  are  able  to  meet 
all  comers  in  their  old  sales  territory  for  two  reasons. 
Their  labor  costs,  figured  on  a  gold  basis,  are  lower 
than  that  of  any  other  country,  and  they  have,  in  many 
cases,  assembling  plants  scattered  throughout  this 
territory.  Still  it  is  conceded  that  the  present  advan- 

tages are  only  temporary  and  that  sooner  or  later 
United  States  and  native  competition  will  have  to  be 
met  in  earnest. 

Progress  of  Standardization 

In  1921  a  standardization,  or  normalizing  committee, 
representing  the  various  industries  was  established,  but 

so  far  most  of  its  work  has' not  progressed  beyond  the 
paper  stage.  The  automotive  and  electrical  industries 
have  done  a  good  deal  of  standardizing  on  their  own 
initiative  and  the  beneficial  results  obtained  have 

created  a  deep  impression  on  the  other  Austrian  indus- 
tries. The  Central  Standardization  Committee  is  meet- 

ing with  the  same  difficulties  that  the  German  com- 
mittee had  to  contend  with.  Threads,  bolts,  nuts, 

shafting,  etc.  exist  in  all  conceivable  types  and  sizes. 
In  the  past  not  only  each  industry,  but  almost  each 
factory  had  its  own  set  of  standards,  which  were 
changed  from  time  to  time.  However,  as  nothing  was 
ever  discarded  as  obsolete,  the  manufacturer  often  had 
to  furnish  spare  parts  for  machines  fifty  or  more  years 
old.  Even  on  the  railroads  locomotives  built  in  1869 
are  still  in  operation,  although  not  a  single  unit  of 
that  type  has  remained  unaltered  in  the  present  day 
locomotives.  Obsolescence  has  only  occurred  where 
electricity  or  oil  has  displaced  older  equipment.  An- 

other obstacle  to  the  standardization  of  types  or  sizes 
of  manufactured  goods  has  been  the  willingness  of 
manufacturers  to  meet  the  whims  and  desires  of  indi- 

vidual purchasers.  To  illustrate  the  point  in  question 
it  might  be  mentioned  that  one  of  the  large  steel  plants 
(Bleckman  Steel  Works)  visited  was  still  making  over 

200  different  types  of  files  and  found  it  necessai-j-  tfi 
make  a  different  kind  of  anvil  for  each  country. 

With  all  these  difficulties  to  meet,  the  Standardiza- 
tion Committee  is  making  slow  progress,  but  the  Whit-, 

worth  thread  and  standards  for  bolts  and  nuts  have 
been  adopted  as  a  preliminary.  Since  German  and 
Austrian  factories  often  have  close  woriting  agreements 
it  is  likely  that  standardization  will  follow  similar  line? 
to  that  in  Germany.  At  least  in  the  machine  tool  in- 

dustry this  is  apt  to  be  the  case. 

The  automotive  industry  is  almost  as  well  stand- 
ardized as  in  the  United  States.  Austria  has  both  large 

and  small  plants,  the  largest  being  the  Steyr  Works 
which  have  a  yearly  output  of  fifteen  thousand  cars. 
This  concern  has  standardized  the  various  units  of  its 
cars  as  well  as  the  chassis  and  bodies.  All  parts  are 
interchangeable  and  the  plan  of  manufacture  is  similar 
to  that  of  one  of  the  large  United  States  motor-car 
plants.  Other  factories  have  standardized  on  parts, 
units,  measurements  and  dimensions  as  well  as  types 
of  chassis  and  bodies.  This  has  been  both  necessary 
and  possible  through  their  large  export  business. 

Another  industry  which  has  taken  a  great  step  for- 
ward in  the  direction  of  standardization  is  the  electrical. 

Motors,  generators,  fuses,  wire  cables,  motor  car-  and 
train-lighting  systems  have  been  standardized  as  to 
sizes  and  types.  Only  large  turbogenerators  and  similar 
equipment  are  built  according  to  customers  specifica- 

tions. Even  the  new  electric  locomotives  for  the  Aus- 
trian federal  railways  have  been  standardized,  although 

three  different  firms  are  building  them.  The  reason 
for  this  advanced  standardization  is  the  tremendous 

impetus  given  the  electrical  industry  in  Austria  since 
the  close  of  the  war.  According  to  an  old  proverb: 

"It  is  an  ill  wind  that  blows  nobody  good"  and  that 
is  true  of  the  coal  shortage  in  Austria.  Hydro-elec;.ric 
power  is  displacing  steam  or  steam-electric  power  or. 
all  sides,  whether  it  be  to  operate  some  farm  equip- 

ment, a  factory,  rolling  mil!  or  railroad  train.  Thus 
it  has  been  possible  to  standardize  measurements,  types 
and  sizes  of  all  electrical  equipment  and  manufacture 
on  a  quantity  basis. 

In  this  connection  it  is  interesting  to  note  that  the 
best  machine  tools  in  use  in  Austria  today  are  of 
American  make.  There  are  few  automatics  of  any  make 
in  operation,  but  there  should  be  a  limited  market  for 
automatic  and  semi-automatic  machinery  suitable  for 
the  automotive  and  electrical  industries,  in  spite  of  the 
low  value  of  the  Austrian  currency. 

Consumption  of  Electricity  by  Industries 
An  article  in  a  recent  issue  of  Electrical  World  shows 

graphically  the  consumption  of  electricity  by  industries. 
It  is  shown  that  the  iron  and  steel  industry  with  832 

plants,  each  using  over  500,000  kw.-hr.  per  annum,  con- 
sumed in  1920  8,115,000,000  kw.-hr. 

Metals  and  metal  products  used  over  500,000  kw.-hr. 
per  annum  in  each  of  424  plants. 

In  order  to  permit  comparison,  observe  in  other  indus- 
tries the  number  of  plants  using  over  500,000  kw.-hr. 

per  annum.  Food,  723;  textile,  720;  stone  and  clay  and 
their  products,  534;  paper  and  printing,  425;  lumber. 
32S.  The  horsepower  of  installed  motors  is:  Iron  and 
steel,  4,956,405;  mines,  quarries  and  wells,  2,890,046: 
chemicals  and  allied  products,  2,197,868;  textiles,  1,680,- 
797;  food,  1,448,706;  paper  and  printing,  1,037,541: 
stone  and  clay  and  their  products,  788,628. 
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Design  of  drawing  dies  continued — Diameter 

pads  and  ejectors — Work  requi 
THE  material  from  which  the  work  is  to  be  drawn 

and  the  general  shape  of  the  blank  are  important 
in  determining  the  diameter  of  blank  required 

for  a  drawing  operation.  Fig.  495  gives  a  number  of 
formulas  for  determining  blank  diameters  for  shaping 
various  forms  of  work.  These  formulas  must  be  con- 

sidered as  only  approximating  the  size,  and  accurate 
results  cannot  be  absolutely  determined  by  the  formulas. 
There  are  cases  when  excellent  results  may  be  obtained 
by  using  mathematics  to  figure  the  size  of  the  blank, 
but  the  only  absolute  method  which  can  be  relied  upon 
is  by  means  of  experiment. 

Were  it  not  for  the  fact  that  the  stretch  of  the  metal 
^is  not  always  uniform,  formulas  could  doubtless  be 
devised  which  would  give  accurate  results;  but  as  the 
stretch  has  not  been  considered  in  the  formulas,  they 
must  be  considered  as  approximate  only.  A  careful 
study  of  the  data  given  here  will  enable  a  man  to  form 
a  very  good  idea  of  the  approximate  relation  of  the 
blank  to  the  finished  work,  and  will  as  a  consequence 
enable  him  to  proportion  his  die  so  that  it  will  approach 
very  closely  to  the  completed  die. 

Methods  op  Attaching  Pressure  Pads 

There  are  many  ways  in  which  pressure  pads  can  be 
attached  to  dies.  The  simplest  of  these  is  by  locating 
springs  directly  under  the  pads  and  limiting  the  move- 

ment by  means  of  screws.  There  are  cases,  however, 
when  a  great  amount  of  spring  is  required,  and  then 
it  is  often  necessary  to  locate  very  heavy  coil  springs 
under  the  bolster  of  the  press ;  in  such  cases  the  method 
employed  is  somewhat  different.  Fig.  496  shows  several 
methods  of  attaching  pressure  pads.  The  example  given 
at  A  shows  at  B  a  pad  or  ring  mounted  in  the  die  C. 
Two  pressure  pins  D  are  fitted  into  the  die  in  such  a 
way  that  they  go  through  the  bolster  and  locate  against 
a  special  plate  E  which  may  be  termed  a  pressure  plate. 
This  plate  is  held  in  place  by  two  bolts  F,  on  which  are 
coil  springs  G  which  are  utilized  to  apply  the  necessary 
degree  of  pressure.  Adjustment  is  made  by  the  nuts  H, 
which  are  screwed  up  or  down  according  to  the  amount 
of  pressure  required. 
When  irregular  work  is  to  be  formed,  two  pressure 

pads  employing  different  degrees  of  spring  pressures 

of  blank  required — Arrangement  of  pressure 
ring  several  drawing  operations 

may  often  be  required,  and  when  this  is  the  case  a  spe- 
cial arrangement  must  be  made.  An  example  of  this 

kind  is  shown  at  K  in  which  there  are  two  pressure 
pads,  L  and  M,  located  in  the  die  N.  The  pressure 
pins  which  are  used  in  this  case  are  similar  to  those 
shown  previously  at  A,  except  that  the  pins  thrust 
against  different  plates  and  each  plate  is  independent 
of  the  other.  Various  arrangements  of  plates  and  pins 
can  be  made,  according  to  the  nature  of  the  work,  its 

•  D/am. 

D  ia  m. = Vd'  +  4dh 

i    t^ —
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Koi-  the  authors'  forthcoming  book.     AU  rights  reserved. 

Nofe: 
Results  from  these  formuko  are  approximate. 
Stretch  has  not  been  considered 

FIG.   495— FORMULAS  FOR  DETERMINING   DIAMETER  OF 
BLANK  FOR  DRAWING 

diameter  and  general  requirements.  The  number  of 
pressure  pins  used  should  be  such  as  to  distribute  the 
pressure  in  uniform  manner  on  the  pads. 

Another  arrangement,  shown  at  0,  uses  a  rubber 
cushion  instead  of  springs.  The  plate  Q  is  permanently 
located  in  position,  and  as  pressure  is  applied  through 
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the  pins  R  the  rubber  cushion  is  compressed  so  that  the 
pressure  resulting  is  sufficient  for  the  work  being 
handled.  One  of  the  objections  to  the  use  of  rubber 
for  pads  of  this  sort  is  that  it  is  not  impervious  to  oil ; 
and  as  oil  is  likely  to  come  in  contact  with  it,  it  will 
be  seen  that  the  life  of  the  rubber  will  be  materially 
shortened. 

Another  objection  to  the  use  of  rubber  is  the  fact  that 
it  is  not  good  for  long  movements,  because  it  is  likely 
to  buckle,  thus  decreasing  its  strength  and  causing 
trouble.     An  example  to  show  how  a  condition  of  this 

FIG.    496— METHODS    OF   ATTACHING   PRESSURE    PADS 

kind  would  affect  a  rubber  "ushion  is  given  at  S.  A 
method  which  can  be  used  to  prevent  trouble  of  this 
nature  to  some  extent  is  shown  at  T.  A  tube  U  is  placed 
around  the  rubber  to  act  as  a  guard  and  prevent  it 
from  springing  too  badly  out  of  shape.  The  function 
of  this  tube  and  its  operation  will  be  readily  understood. 

In  addition  to  springs  and  rubber,  an  air  cushion  is 
also  used  as  a  means  of  applying  pressure  to  pressure 
rings  or  pressure  pads.  In  the  example  V  is  shown  a 
pressure  attachment  for  this  purpose  which  has  recently 

been  developed  for  drawing  and  other  types  of  'dies. 
An  attachment  of  this  sort  tends  to  eliminate  accu- 

mulated spring  pressures  and  make  them  more  uniform. 
It  also  reduces  compression  and  saves  power;  uniform 
pressure  for  the  entire  drawing  operation  is  much  more 
easily   obtained,   and  the   work   produced    is    generally,    method  of  ejecting  work 
considerably  better  than  when   spring  pads   are  used. 

An  additional  advantage  claimed  for  this  attachment 
is  that  breakage  is  very  materially  reduced.  By  means 
of  an  attachment  of  this  kind  shells  can  be  drawn  con- 

siderably deeper  than  by  any  means  heretofore  em- 
ployed, and  by  means  of  combination  and  reducing  dies 

certain  classes  of  work  can  be  done  which  formerly 
required  the  use  of  double-action  dies.    The  application 

of  an  attachment  of  this  kind  to  the  machine  does  not 
interfere  with  the  operator  in  the  least  nor  does  it 
hinder  the  rapid  removal  of  dies. 

There  are  other  devices  on  the  market  designed  tci 
take  the  place  of  pressure  pads.  One  of  these  operates 
by  means  of  a  toggle  which  is  permanently  attached  J 

to  a  single-action  press  in  such  a  way  that  it  produce*  " 
a  pressure  on  the  blank  which  decreases  during  the 
downward  stroke  of  the  ram.  In  order  to  attain  the 
highest  degree  of  efficiency  in  the  production  of  drawn 
metal  parts,  s.a  action  of  this  sort  is  essential.     These 

attachments  are  made  in  various  sizes  suitable 
for  work  of  wide  range. 

Types  of  Ejectors 

We  have  mentioned  the  fact  that  ejectors 
are  necessary  in  drawing  dies  to  throw  out  the 
work  from  the  die  and  also  eject  it  from  the 
punch.  If  an  ejector  were  not  used  it  would  be 
necessary  for  the  operator  to  stop  the  press 
and  knock  or  pry  the  work  away  from  either 
the  punch  or  the  die.  Fig.  497  shows  several 
types  of  ejectors  used  on  drawing  dies.  The 
example  at  A  is  a  die  for  drawing  the  cup- 
shaped  piece  indicated  at  B.  A  pressure  ring 
C  is  used  in  this  die,  and  is  so  arranged  as  to 
eject  the  work  from  the  forming  block  D  while 
the  knock-out  plunger  or  ejector  E  sheds  the 
work  from  the  punch  F.  This  ejector  operates 
automatically  and  the  pressure  is  applied  by 
means  of  the  spring  G,  the  movement  being 
limited  by  the  collar  shown  at  H. 

The  example  K  shows  a  die  for  drawing  the 
work  L,  which  is  a  portion  of  a  sphere.     The 
forming  die-ring  M  is  mounted  on  the  die-block 
and  overhangs  the  hole  as  shown.     Due  to  the 
fact  that  the  work  has  a  certain  amount  of 
spring  in  it,  it  will  naturally  open  out  after  the 
punch  has  carried  through  the  die.     Thus  on 
the  return  stroke  of  the  punch  the  work  will 
strike  the  under  side  of  the  die-ring,  thus  shed- 

ding the  work  from  the  punch  and  allowing  it 

to  drop  down  through  the'  die  as  indicated  by the  dotted  lines  at  N. 
There  are  some  cases  where  the  work  does  not  spring, 

and  there  will  be  a  tendency  on  the  part  of  the  work  to 
cling  to  the  punch  and  follow  it  up.     For  work  like  this 
an  ejector  is  necessary,  and  something  on  the  order  of 
that  shown  at  0  might  be  used.    In  this  case  the  ejector 
is  of  the  spring-plunger  type  in  which  the  plug  P  is 
beveled  on  the  upper  side,  so  that  it  is  forced  back  as 
the  work  passes  by  it  on  the  downward  stroke  of  the 
press.    After  the  work  has  passed  it  the  plunger  strikes 
against  the  lower  portion  of  the  punch  as  shown  in  the 
illustration,  so  that  as  it  is  withdrawn  the  edge  of  the 
work  catches  on  the  ejector  and  is  pulled  oif  from  the 
punch.     The  diagram  at  Q  shows  the  manner  in  which 
this  type  of  ejector  operates. 

A    diagram    shown    at    R    illustrates    a   very    simple 
The  ejector  shown  here  is 

operated  by  means  of  the  punch  holder  S.  To  this 
holder  a  plate  is  attached  at  U  by  means  of  two  studs  V. 
This  plate  carries  the  ejector  T,  which  is  screwed  into 
it  in  such  a  way  that  it  can  be  easily  adjusted.  The 
action  of  this  mechanism  is  as  follows:  As  the  punch 
descends  in  drawing  the  work  the  entire  mechanism 
is  carried  down  with  it ;  and  on  the  upward  stroke  as 
the  punch  is  raised  from  the  die  after  the  work  has 
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been  formed,  the  ejector  is  also  moved  upward  so  that 
it  strikes  the  under  side  of  the  piece  and  forces  it  out 
of  the  die.  This  is  a  very  simple  type  of  ejector,  the 
application  of  which  can  be  made  to  many  forms  of 
work. 

Work  Requiring  Several  Drawing  Operations 

When  deep  drawing  operations  are  required  it  is 
necessary  to  produce  the  various  depths  by  means  of 
successive  operations,  and  the  greatest  care  is  necessary 
to  avoid  tearing  or  breaking  the  metal  by  attempting  to 
do  too  much  at  one  time.  Fig.  498  shows  a  very  good 
example  at  A  of  a  piece  of  work  which  requires  several 
drawing  operations  in  order  to  bring  it  to  the  required 
form.  At  B  is  shown  the  blank  from  which  the  work 
is  produced.  If  an  attempt  were  made  to  draw  this 
piece  of  work  in  one  operation  the  result  would  un- 

doubtedly be  like  that  shown  at  C,  as  the  punch  D  is  of 
such  shape  that  it  would  have  a  tendency  to  tear  and 
pierce  the  stock,  as  indicated  in  the  illustration.  For 
this  reason  it  would  be  better  to  lay  out  the  dies  so  that 
the  first  operation  would  be  a  combination  blanking 
and  drawing  die  of  a  form  somewhat  similar  to  that 

•  shown  in  Fig.  494  in  the  previous  article. 
After  the  first  draw  has  been  performed,  it  can  be 

followed  by  a  die  like  that  shown  at  E.  Here  the  work 
fits  over  the  forming  ring  F,  which  is  made  of  suitable 
size  to  fit  the  diameter  drawn  in  the  first  operation. 
The  die  G  passes  down  on  the  work  and  draws  it  over 
the  plug  H.  The  forming  ring  F  also  acts  as  an  ejector 
and  is  a  sliding  fit  on  the  plug  H.  The  latter  has  an 
air  hole  in  it  as  shown,  as  something  of  this  sort  is 
necessary. 

In  the  next  operation  the  form  is  developed  somewhat 

FIG.    497— TYPES   OF  EJECTORS   FOR   DRAWN   WORK 

more  into  a  conical  shape,  and  the  work  is  semi-formed 
preparatory  to  the  next  draw.  We  have  not  illustrated 
this  particular  die  as  it  seems  unnecessary.  In  the 
example  shown  at  K  the  third  drawing  operation  is  in- 

dicated in  its  completed  form  and  the  method  of  drawing 

the  work  to  the  smallet  diameter  is  clearly  shown.  The 
die  construction  in  general  is  similar  to  that  shown  at 
E,  except  that  the  work  is  not  drawn  down  to  a  single 
diameter  but  is  formed  as  indicated  by  the  heavy  out- 

line of  the  piece. 
The  fourth  operation  is  similar  to  the  third,  the  work 

being  drawn  into  the  shape  L.  After  this  has  been 
done  the  work  is  dropped  into  the  die  M  and  struck  by 
the  punch  N.  This  operation  does  not  require  any 
spring  pads,  as  it  is  simply  a  sizing  operation.     The ■Blank  D 

FIG.  498— PRODUCING  WORK  IN  SEVERAL  DRAWING 
OPERATIONS 

conical  point  has  not  been  completed  in  this  operation, 
but  everything  except  this  point  has  been  formed.  In 
the  next  operation  the  point  would  be  made,  after  which 
the  work  is  trimmed,  which  is  the  final  operation.  It 
is  possible  to  trim  the  work  and  form  the  conical  point 
in  the  same  die  if  desired. 

Experience  and  Fundamentals  Necessary 

This  example  may  be  considered  as  a  representative 
piece  of  work  which  the  designer  will  do  well  to  study 
with  care.  It  must  be  remembered  that  for  work  of  this 
character  experience  is  an  important  factor;  yet  if  the 
novice  goes  at  it  systematically  and  gathers  all  the 
information  on  the  subject  that  he  can  obtain,  he  will 
soon  reach  a  point  where  he  will  understand  the  limi- 

tations of  the  various  drawing  operations  and  will  be 
able  to  proportion  these  operations  so  that  he  will  ob- 

tain excellent  results.  The  more  work  of  this  kind  is 

done  the  more  proficient  the  designer  will  become,  par- 
ticularly if  he  takes  an  interest  in  it  and  tries  con- 

scientiously to  understand  the  fundamental  principles 
involved  in  the  drawing  process.  After  the  principles 
have  been  grasped,  the  details  can  be  readily  worked  out. 
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Insuring  the  Mortgagee's  Interest 
In  a  report  recently  issued  by  the  Chamber  of  Com- 

merce the  statement  is  made  that  60  per  cent  of  the 
realty  in  this  country  is  encumbered  to  a  greater  or 
less  extent  by  mortgages.  Those  lending  money  on 
such  mortgages  naturally  desire  that  buildings  on  the 
real  estate  be  adequately  protected  against  loss  by  fire. 

Furthermore,  they  desire  proper"  protection  of  their interest  in  the  fire  insurance  policy  issued  on  these 
buildings. 

The  fire  insurance  policy  is  a  contract  with  an  indi- 
vidual and  certain  actions  or  neglect  on  his  part  would 

render  it  void.  Inasmuch  as  the  person  to  whom  the 
property  is  mortgaged  cannot  generally  control  the 
owner's  actions,  his  security  for  the  loan  would  be 
vitally  affected  if  his  right  to  recover  was  subject  to 
acts  of  the  owner  which  might  invalidate  the  policy. 

It  is  important  that  the  mortgagee  have  adequate  pro- 
tection. For  these  reasons,  certain  forms  of  protection 

more  liberal  than  the  owner  himself  could  reasonably 

expect  have  been  devised  to  meet  the  mortgagee's  needs. 
Many  larger  institutions  dealing  in  mortgages  in 

great  numbers  provide  for  insurance  on  them  under  a 
blanket  agreement  with  an  insurance  company.  The 
terms  of  such  contracts  follow  very  generally  the  stand- 

ard mortgagee  rider.  The  business  rhan  or  average 
investor  does  not  usually  handle  enough  mortgages  to 
warrant  such  a  contract.  There  are,  however,  four  other 
methods  by  which  he  may  protect  his  interest. 

The  Four  Methods  Outlined 

The  mortgagee  may  obtain  a  separate  policy  covering 
his  own  interest.  Under  this,  the  owner  has,  of  course, 
no  rights.  In  case  a  loss  is  paid,  rights  under  the 
mortgage  for  the  amount  paid  are  transferred  to  and 
collected  by  the  insurance  company  from  the  owner  at 
maturity.  The  owner  is  in  no  way  worse  off  than  if 
this  claim  against  him  had  not  been  transferred  to  the 
insurance  company,  for  if  he  does  not  have  any  insur- 

ance he  will  have  to  bear  the  fire  loss  himself  anyway, 
as  well  as  pay  the  mortgage.  The  advantage  of  a 
separate  policy  is  that  the  mortgagee  can  select  his  own 
insurer  if  he  is  dissatisfied  with  the  company  in  which 
the  owner  is  covered,  A  disadvantage,  however,  is  that 
the  mortgagee  must  place  the  insurance  and  keep  it  in 

force.  A  separate  policy  to  safeguard  the  mortgagee's 
interest  is  sddom  used. 

Another  method  by  which  the  mortgagee's  interest 
may  be  protected  is  by  assignment  of  the  owner's  policy. 
Such  assignment  must  be  consented  to  by  the  company. 
This  plan  is  disadvantageous  in  that  the  insured  can 
receive  no  better  title  to  the  policy  than  the  owner 
possesses.  Thus,  if  the  policy  is  void  to  the  owner  at 
the  time  of  assignment  because  of  any  previous  act, 
it  is  void  to  the  mortgagee,  for  he  obtains  no  better 
rights.  Further,  if  after  the  assignment,  the  owner 
commits  any  act  rendering  the  policy  void,  it  also 
becomes  invalid  as  to  the  mortgagee.  Although  any 
defenses  good  against  the  owner  are  likewise  valid 
against  the  mortgagee,  the  latter  does  not  have  all  of 
the  rights  of  the  owner,  for  he  possesses  no  legal  status 
in  relation  to  the  policy. 

The  protection  of  the  mortgagee's  interest  is  some- 
times affected  by  the  insertion  of  what  is  known  as  the 

short  form  of  the  "Loss  Payable  Clause." 
In  other  states,  however^  the  interpretation  of  this 

clause  is  not  so  favorable  to  the  mortgagee  since  he  is 

held  to  be  an  appointee  or  representative  of  the  insured 
to  receive  the  insurance  money.  Under  such  a  ruling, 
any  defenses  valid  against  the  owner  would  necessarily 
be  good  against  him.  Furthermore,  as  he  is  not  a  party 
to  the  contract,  he  is  in  much  the  same  situation  as 
the  assignee  above  referred  to,  who  must  submit  to 
all  awards  for  settlement  which  may  be  agreed  to  by 
the  owner  and  the  insurance  company. 

Standard  Mortgagee  Clause 

The  latter  interpretation  of  the  "Loss  Payable 
Clause"  led  to  the  use  of  a  clause  more  liberal  to  the 

mortgagee,  known  as  the  "Standard  Mortgagee  Clause." 
Its  principal  provisions  are: 

(a)  That  the  interest  of  the  mortgagee  shall  not  be  invali- 
dated by  any  act  or  neglect  of  the  owner,  foreclosure,  pro- 

ceedings of  sale,  changes  in  title  or  ownership,  nor  by 
occupation  for  purposes  more  hazardous  than  permitted.  On 
the  other  hand,  the  mortgagee  must  pay  the  premium  for 
the  policy  on  demand,  if  the  owner  neglects  to  do  so. 

(b)  The  mortgagee  must  notify  the  company  of  change 
in  ownership,  occupancy  or  hazard,  and  pay  any  increased 
premium  for  same.  He  cannot,  however,  be  presumed  to 
have  knowledge  of  all  changes. 

(c)  The  company  reserves  the  right  to  cancel  the  policy,   , 
but  must  give  ten  days'  notice  to  the  mortgagee  before  its 
liability  shall  cease  to  him. 

(d)  If  the  owner  has  violated  the  policy  provisions  with- 
out the  mortgagee's  knowledge,  we  have  seen  that  the 

policy  is  void  as  to  the  owner  but  not  as  to  the  mortgagee. 
However,  the  insurance  company,  upon  paying  the  mort- 

gagee's claim,  is  entitled  to  have  transferred  to  it  the  rights 
of  the  mortgages  for  the  amount  paid.  It  can  then  collect 
from  the  owner  when  the  mortgage  becomes  due,  but  the 
claim  which  it  has  thus  acquired  may  not  prejudice  any 
remaining  claim  which  the  mortgagee  has  against  the  owner. 

Except  in  states  where  the  courts  have  given  excep- 
tionally favorable  interpretation  to  the  "Loss  Payable 

Clause,"  the  standard  clause  furnishes  the  best  type 
of  protection  for  the  mortgagee.  Even  its  liberality 
varies  in  different  states  depending  on  their  legal 

interpretations.  For  instance,  in  some  states  the  appli- 
cation of  this  clause  relieves  the  mortgagee  only  from 

liability  for  neglect  of  the  owner  occurring  subsequent 
to  its  use,  while  in  other  states  it  relieves  him  from 
all  liability,  whether  occurring,  subsequent  or  prior 
to  the  date  of  its  use.  In  no  case,  however,  is  the 

mortgagee's  interest  protected,  if  at  the  inception  of 
the  contract,  or  the  attachment  of  the  clause,  he  did 
not  disclose  any  facts  which  he  knew  would  render  the 
entire  policy  void  as  to  the  insured. 

To  Keep  Out  of  the  Rut,  Use  Your  Eyes 
By  J.  R.  Cavanaugh 
Toolmaker  and  Designer 

Why  is  it  that  so  many  of  us  get  into  the  rut  and  new 
men  have  to  come  in  and  show  us  things  that  we  know 
but  do  not  see?  We  work  with  our  eyes  shut.  Our  way 
to  get  out  the  work  we  believe  to  be  the  best  way 

possible.  But  a  new  man  comes  along  and  bang! — out 
come  automatic  machines  and  simple  fixtures,  production 
is  increased,  and  the  new  man  is  considered  a  wonder. 
He  is  a  wonder,  because  he  makes  use  of  his  eyes  as 
well  as  his  brains. 

Pick  out  a  problem  and  think  of  it  outside  of  your  job. 
How  can  I  increase  the  production  at  less  cost?  Or 
hold  the  present  production  at  less  cost?  The  new  man 

would  see  the  way,  so  see  it  yourself,  and  it  won't  be 
long  before  you  are  off  the  bench  as  a  result  of  doing 
just  such  a  simple  thing  as  using  your  eyes. 
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Management  Methods  and  Principles 
of  Frank  B.  Gilbreth,^  Inc. — II 

By  K.  H.  CONDIT 
Editor,  Americati  Machinist 

Plant  survey  first  step  in  reorganization — Use  of  stereoscopic 
camera — Collecting  blank  forms,  written  orders  and  blueprints 

Disposition  of  useless  material — Process  charts 

THERE  IS  NOT  much  use  in  trying  to  mend  a 
tire  until  you  know  where  the  tack  went  through. 

By  the  same  token,  little  is  likely  to  be  accom- 
plished in  the  way  of  improving  shop  methods  if  the 

improver  is  unfamiliar  with  the  methods  in  use  in  that 

shop.  Many  a  so-called  efficiency  engineer  has  come 
to  grief  through  failure  to  grasp  this  fundamental  fact 
and  has  thereby  added  to  the  feeling  of  distrust  that 
exists  toward  his  profession. 

How,  then,  is  the  best  and  quickest  way  to  ascertain 
existing  conditions  and  record  them?  Probably  the  most 
useful  tool  for  this  job  is  the  photographic  camera. 
The  Gilbreths  and  their  engineers  use  a  stereoscopic 
camera  taking  negatives  45x107  mm.  in  size.  They 
have  found  it  possible  to  enlarge  these  up  to  40  in. 
high  where  necessary. 
One  reason  for  using  stereoscopic  photographs  is 

that  they  give  a  much  better  idea  of  the  subject  because 
of  the  three-dimensional  effect  which  is  absent  in  an 
ordinary  print.  Experience  has  proved  their  worth 
many  times  and  shown  them  to  be  second  in  value  only 

to  actual  presence  on  the  ground.  The  contrast  is  par- 
ticularly sharp  when  the  camera  is  at  one  end  of  a 

battery  of  similar  machines. 

Lantern  Slides  for  Talks 

Another  important  reason  for  using  stereoscopic 
pictures  in  the  size  mentioned  and  making  the  size  a 
standard,  is  that  lantern  slides  are  prepared  from  them 
for  use  in  a  projecting  lantern  to  illustrate  conferences 
with  executives  and  foremen.  An  office  showing  is  the 
subject  of  Fig.  1  and  a  shop  group  appears  in  Fig.  2. 
Prints  from  the  same  negatives  are  also  prepared  to 
be  lent  to  foremen  or  workmen  together  with  an  inex- 

pensive stereoscope,  so  that  they  can  be  taken  home 
and  studied  in  the  evening. 

Susprising  results  have  been  obtained  from  this 
simple  method  of  arousing  interest  for  it  gets  a  man 
in  spite  of  himself,  especially  if  he  is  seeing  stereoscopic 
pictures  for  the  first  time.  No  matter  how  suspicious 

he  may  be  of  the  "expert"  he  can  hardly  refuse  the 
friendly  offer  of  the  stereoscope  and  the  prints,  and  once 
he  has  started  to  look  at  them  he  is  well  on  the  way 
to  conversion  into  an  enthusiastic  co-operator  whose 
suggestions  for  improvements  in  method  and  detail 
are  invaluable. 

The  main  purpose  of  the  photographs  is  to  obtain  an 
accurate  record  of  existing  conditions  exactly  as  they 
are  and  not  as  men  think  they  are.  Close  contact  with 
work  and  the  consequent  familiarity  with  its  details 
dull  the  critical  perceptions  of  the  men  engaged  in  it 

and  make  it  almost  impossible  for  them  to  give  a  true 
description  in  words.  As  a  matter  of  fact  when  they 
see  themselves  and  what  they  have  been  doing,  as  the 
camera  sees  them,  they  are  usually  moved  to  laughter. 

When  this  happens  in  the  executives'  theatre,  or  what- 
ever else  you  may  choose  to  call  the  place  where  you 

get  the  foremen  or  other  executives  together  t^  talk 
things  over,  considerable  tact  is  demanded  of  the  engi- 

neer showing  the  slides.  He  must  immediately  point 
out  the  good  features  of  the  method  in  question  or 

FIG.  1- 

-AN  OFFICE  GKOUP  LOOKING  AT  MOTION 
PICTURES  OF  THEIR  WORK 

somebody's  feelings  are  likely  to  suffer,  and  much  harm 
may  result. 

To  get  the  right  kind  of  record  it  is  better  to  have 
the  engineer  take  his  own  photographs.  If  a  com- 

mercial photographer  takes  them  they  are  almost  sure 
to  be  posed  and  consequently  of  little  use  as  evidences 
of  actual  practice.  The  engineer  knows  what  he  wants 
to  record.  He  is  after  the  bad  features  as  well  a*i  the 
good  ones  so  that  he  will  know  what  to  avoid  as  well 
as  what  to  keep.  In  addition  he  wants  to  have  incon- 

testable records  of  the  exact  way  in  which  a  given 
operation  is  performed  before  he  touches  it,  during  the 
transition  period  and  after  he  has  done  the  best  he 
can  to  improve  it.  Such  records  are  of  value  to  prove 
what  was  actually  accomplished  on  this  particular  job 
and  as  reference  data  when  similar  jobs  are  undertaken 
in  future. 

Another  sort  of  photograph  that  produces  surprising 

results  is  the  "dark  corner"  photograph  taken  with  the 
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aid  of  flash  powder.  Try  it  on  your  own  shop  or  office 
and  see  what  you  will  find  in  the  dark  corner  under 
the  bench  or  desk  or  behind  the  door  which  stands  wide 

open  continuously.  One  automobile  company  found  an- 
experimental  type  of  steering  wheel  that  had  been  lying 

under  a  draftsman's  table  for  four  years  simply  because 
nobody  had  thought  about  it  and  because  it  had  no 
particular  destination.  Things  unearthed  in  this  way 
merit  the  designation  of  dirt,  if  we  accept  an  old  defini- 

X- FIG.  2 — SHOP  GROUP  WATCHING  THEMSELVES  IN  ACTIOi; 

tion  of  dirt  as  "material  out  of  place." 
To  sum  up,  the  uses  of  the  photographs  are  as 

follows : 

1.  To  assist  in  planning  (stereoscopic  effect  here  i.'^ 
yery  valuable). 

2.  When  enlarged  to  make  exhibits,  advertisements, 
etc. 

3.  To  be  shown  as  lantern  slides  in  the  executive's 
theatre. 

4.  To  identify  the  method  of  timea  operations  (a 
special  clock  is  placed  beside  the  machine  or  operator 
and  included  in  the  photograph). 

5.  To  be  loaned  with  a  stereoscope  to  foremen  or 
operatives. 

6.  To  illustrate  papers  for  scientific  societies. 
7.  With  the  three-position  promotion  plan  to  show 

beginners  how  the  old-timers  do  it. 
Blank  Forms 

Another  method  of  ascertaining  existing  conditions 
in  a  plant  is  to  collect  all  blank  forms,  current  and 
obsolete,  and  go  over  them  to  get  the  history  of  their 
development.  There  must  have  been  some  reason,  how- 

ever obscure,  for  the  printing  of  each  one  and  when 
all  the  reasons  have  been  dug  out,  if  this  is  at  all  pos- 

sible, the  investigator  has  a  fair  idea  of  the  organization 
of  the  business. 

In  going  over  the  forms  used  in  any  plant  it  is  sur- 
prising to  find  how  very  few  good  ones  there  are.  If 

you  have  no  compunctions  about  the  feelings  of  the 
manager  ask  him  to  produce  one  form  that  is  entirely 
satisfactory  as  it  stands.  Incidentally,  it  may  be 
illuminating  to  apply  this  test  to  your  own  forms. 

All  sorts  of  different  sizes  will  usually  be  found,  many 
of  which  will  not  fit  a  typewriter  or  any  ordinary  filing 
case.  Often  no  attention  has  been  given  to  the  question 
of  making  the  form  easy  to  fill  out  and  consequently 
important  items  may  be  overlooked  or  neglected.  The 
rulings  are  usually  just  the  wrong  distance  apart  to 
fit  any  typewriter,  accounting  or  billing  machine  and 

the  work  has  to  be  spaced  by  hand,  a  proceeding  which 
gives  a  sloppy,  uneven  look  to  the  page. 

In  most  cases  little  thought  has  been  given  to  the 
kind  of  paper  used.  This  factor  naturally  varies  with 
the  writing  medium,  pen,  pencil  or  typewriter  and  need 
for  durability.  There  are  few  things  more  annoying 
than  to  write  with  ink  on  a  soft  paper  that  is  apparently 
closely  related  to  a  blotter  judging  from  the  way  the 
ink  spreads  and  the  pen  picks  up  fibers.  Many  of  the 
men  who  have  to  fill  out  forms  have  enough  other 
things  to  try  their  patience  without  adding  this  one. 

Another  failing  of  the  blank  form  is  the  arrangement 
of  the  ruling  so  that  when  the  form  is  bound  up  with 

other  similar  ones  part  of  "the  significant  information 
is  hidden  by  the  binding. 

Written  Orders  and  Blueprints  Collected 

In  addition  to  collecting  forms  the  investigator  should 
get  copies  of  all  blueprints,  current  and  obsolete,  and 
also  a  complete  file  of  all  written  orders  which  govern 

the  conduct  of  the  business.  This  may  sound  easy  but" 
as  a  matter  of  fact  it  is  a  physical  impossibility  so  far 
as  the  orders  are  concerned.  Certain  methods  or 
processes  will  be  found  in  every  plant  which  exi.st  for 
no  discoverable  reason  and  persist  like  legends.  In 
some  cases  they  are  satisfactory,  in  others  they  are 
good  subjects  for  improvement  or  elimination.  For 
purposes  of  record  the  best  that  can  be  done  is  to  reduce 
them  to  writing  just  as. they  are  being  practised,  in- 

cluding with  the  record,  if  possible,  photographs  to 
amplify  the  text. 

The  natural  result  of  digging  out  blank  forms  and 

DESTRUCTION   LABEL 
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FIG.  3 — FORJI  USED  TO  DKSIU.NWTE  OLD  FORMS  OR 
OTHER  MATERIAL  OF  NO  FURTHER  USE 

other  papers  of  all  ages  is  the  uncovering  of  a  large 
amount  of  paper  that  should  be  destroyed  as  worthless. 
The  Gilbreth  way  of  handling  such  accumulations  is 
to  sort  them  into  piles,  tie  each  pile  up  and  mark  it 
with  what  they  call  a  destruction  label.  In  Fig.  3  is 
shown  a  typical  destruction  label.  The  purpose  of  the 
label  is  to  insure  the  destruction  at  some  future  date 
of  worthless  matter  that  it  may  not  be  desirable  to 

destroy  at  once.  The  arrangement  of  the  label  is  self- 
explanatory.  A_  destruction  register  is  used  to  keep 
track  of  the  various  parcels  to  be  disposed  of. 

It  should  be  noted  that  once  a  package  is  tied  up  and 
marked  with  a  destruction  label  it  is  not  opened  again. 
The  decision  as  to  the  worthlessness  of  the  contents  is; 



February  22,  1923 Build  Bigger  Profits  with  Better  Equipment 
295 

made  at  the  time  the  package  is  tied  up  and  the  in- 
structions on  the  label  are  to  the  effect  that  the  package 

is  to  be  destroyed  without  opening  at  some  future  date. 
Another  useful  tool  for  recording  the  results  of  the 

plant  survey  is  the  process  chart  which  is  referred  to 
by  the  Gilbreths  as  the  first  step  in  finding  the  one  best 

FIG.  4— PROCESS  CHAKTS  HUNG  IN  AN 
EXKCUTIVE'S  OFFICE 

way  to  do  work.  It  was  described  in  a  paper  presented 
at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  1921  and  may  be  found  in  the 
transactions  of  the  Society.  Its  place  in  the  investiga- 

tion scheme  was  shown  in  an  earlier  article.  Its  con- 
struction and  use  will  be  taken  up  here. 

Many  a  manager  has  found  himself  irritated  and 
often  baffled  by  his  inability  to  visualize  the  whole 
process  under  his  direction.  As  a  result  he  has  had 
to  make  decisions  based  on  incomplete  knowledge  that 
are  sometimes  little  better  than  guesses  and  may  be 
disastrous.  The  process  chart  is  a  sort  of  stenographic 
movie  that  fills  this  gap.  It  can  be  applied  to  any  kind 
of  process  in  any  kind  of  shop  or  office  and,  as  used 
by  the  Gilbreths,  can  be  made  a  most  effective  salesman. 

One  of  the  best  features  of  the  process  chart  is  that 
it  affords  a  means  of  putting  the  existing  methods  on 

paper,  locating  the  spots  that  need  improvement,  making* 
the  improvement  and  comparing  the  new  method  with 
the  old,  before  a  single  change  need  be  made  in  the 
plant  itself.  The  time  may  not  be  ripe  for  even  the 
smallest  disturbance  in  present  methods  although  waste 
and  inefficiency  may  be  glaringly  evident.  By  means 
of  the  process  chart  the  changes  can  all  be  planned 
and  then  put  into  effect  when  business  slackens  or  some 
emergency  arises  which  makes  the  change  desirable. 

Qualifications  of  Observer 
Any  intelligent  individual  can  soon  learn  to  make 

the  observations  and  take  the  rough  notes  that  are 
later  used  by  the  draftsman  in  constructing  the  process 
chart.  It  is  natural,  however,  that  the  more  experience 
the  observer  has  the  better  and  more  quickly  he  can 
do  the  job.  Familiarity  with  the  processes  under  obser- 

vation is  usually  a  help  although  experience  has  shown 
that  the  alji t  mind  of  the  trained  process  chart  observer 
wih  often  notice  things  that  the  mind  familiar  with 
the  job  will   overlook   as   of   no   importance. 

During  the  investigation  which  must  be  made  as  the 

notes  are  gathered  questions  will  naturally  be  asked  of 
superintendents,  foremen  and  workmen  and  many  valu- 

able suggestions  for  shortening  and  improving  existing 
methods  are  likely  to  be  made  by  them.  The  observer 
should  be  sure  to  record  all  such  suggestions  for  future 
reference  and  use  when  the  work  of  reconstructing  the 
plant  methods  is  undertaken. 

The  completed  process  chart  is  handled  in  much  the 
same  way  as  were  the  stereoscopic  photographs  and 
slides  described  in  a  previous  article.  In  fact,  it  is 
usual  to  show  both  charts  and  photographic  reproduc- 

tions of  the  various  operations  at  the  same  time  so 
that  the  process  may  be  as  clearly  visualized  as  pos- 

sible in  order  to  bring  out  the  most  fertile  suggestions. 
Here  is  another  instance  of  the  sqund  foundation  of 
mutual  interest  and  effort  on  which  the  Gilbreth  meth- 

ods are  built.  If  the  chart  under  discussion  covers  only 
a  small  department  or  part  of  a  department  the  con- 

ference may  include  only  the  foremen  and  the  men 
concerned,  and  perhaps  the  superintendent. 
A  more  complicated  chart  covering  the  progress  of 

a  piece  through*  several  departments  may  require  a 
foremen's  meeting  with  the  superintendent  and  plan- 

ning department  representatives.  Still  more  elaborate 
ones  may  be  put  up  to  department  heads  or  even  to  the 
board  of  directors  if  the  change  may  mean  a  new 
policy.  A  group  of  such  elaborate  charts  is  shown  in 
Fig.  4,  where  the  strips  have  been  hung  on  the  wall  so 
that  they  can  be  readily  consulted. 
A  detailed  description  of  their  construction  and  of 

the  use  and  construction  of  route  models  will  appear 
in  the  next  article. 

Destructive  Action  of  Doped  Fuel 
A  recent  Air  Service  Information  Circular  gives  the 

results  of  tests  to  determine  the  effect  of  doped  fuel 
on  materials  that  might  be  employed  in  the  various 
parts  of  the  fuel  system  of  an  airplane.  Four  different 
fuels  were  used.  The  first  was  pure  high-test  gasoline; 
the  second,  91  per  cent  high-test  gasoline  with  9  per 
cent  antiknock;  the  third,  93  per  cent  high-test  gasoline 
and  7  per  cent  monoethylaniline,  and  the  fourth,  50  per 
cent  high-test  gasoline  and  50  per  cent  benzol. 

The  first  part  of  the  test  was  conducted  with  the 
samples  of  the  various  materials  cut  into  strips  J  in. 
wide  and  4  in.  long,  so  arranged  that  half  of  the  strips 
were  submerged  in  the  liquid  and  the  other  half  exposed 
to  atmosphere  saturated  with  the  vapor  of  the  fuel.  No 
water  was  present.  The  first  test  showed  that  the  fol- 

lowing materials  were  very  slightly,  if  at  all.  affected 
by  doped  fuel;  Armco  iron,  duralumin,  aluminum,  zinc, 
tin  and  red  fiber.  The  following  materials  were  very 
badly  affected  by  such  fuel:  lead-clad,  copper,  brass, 
cork,  vellum  and  iron.  The  following  materials  were 
only  partly  affected:  leather,  textoil  and  Monel  metal. 

For  the  second  part  of  the  test,  25  c.c.  of  water  were 
added  to  each  fuel  in  order  to  simulate  more  closely 
actual  conditions  in  an  airplane  fuel  tank.  As  a  result 
of  the  addition  of  water,  it  was  found  that  only  tin  and 
red  fibre  remained  in  the  very  slightly  affected  class. 
Aluminum,  duralumin,  monel,  textoil  and  leather  were 
in  the  slightly  affected  class,  while  the  other  materials 
shifted  over  into  the  badly  affected  class. 

It  is  interesting  to  note  that  Armco  iron,  which  was 
badly  affected  in  the  presence  of  water,  showed  no  signs 
of  corrosion  in  the  fuel  alone  or  in  the  presence  of 
water  when  amine  dope  was  used. 
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The  College  Graduate  on  the  Grill  Again 
By  Entropy 

Thomas  A.  Edison  says  that  college  graduates  do  not 

want  to  get  their  hands  dirty.  A  great  many  other 

persons  have  made  the  same  observation  but  they  have
 

not  been  so  well  known  or  else  they  did  not  have  such 

good  press  agents  as  Mr.  Edison. 

Are  college  graduates  afraid  of  dirt,  and  if  so  are 

they  right  or  wrong?  Is  there  any  good  reason  for 

anyone  being  afraid  of  dirt,  or  on  the  other  hand, 

any  reason  why  anyone  should  desire  to  get  into  it? 

The  answer  is,  "It  depends"  not  only  on  the  graduate, 

but  on  the  place  where  he  is  asked  to  get  into  the  dirt, 

and  bv  whom.  Most  college  graduates  have  a  normal 

amount  of  intelligence,  otherwise  they  could  not  get 

through  college.  There  may  be  exceptions  among  foot 

ball  players  and  sons  of  professors,  but  these  are  few 

compared  with  the  whole  numbers,  and  it  is  possible 

that  they  do  not  exist  outside  of  popular  fiction.  A  per- 
son of  normal  intelligence  bathes  from  time  to  time 

and  otherwise  endeavors  to  keep  himself  clean.  As  a 

matter  of  efficiency,  getting  dirty  for  the  sake  of  show- 

ing off  does  not  pay,  nor  does  it  appeal  to  most  males 

after  the  age  of  fifteen.  Getting  dirty  for  a  worthwhile 

purpose  appeals  to  intelligent  men.  I  have  met  very 

few,  college  graduates  or  otherwise,  that  hesitated  about 

dirt  if  there  was  something  beyond  the  dirt  that  showed 

a  profit. 
Skilled  Men  Do  Not  Love  Dirt 

Shop  men  of  the  more  skilled  type  hate  to  get  into 

unnecessary  dirt,  but  they  always  look  on  the  green 

college  man  as  a  white  collar  man  and  consequently 

seldom  stop  to  inquire  whether  he  is  or  not,  but  on  the 

other  hand  they  do  not  inquire,  when  they  see  a  new 

man  in  the  shop,  duffing  into  his  work  with  a  will,  as 

to  whether  he  is  a  college  man  or  not.  The  college  men 

are  tipped  off  to  keep  pretty  quiet  about  their  diplomas 

and  degrees  when  they  enter  a  shop,  and  nothing  short 

of  a  census  will  tell  any  shop  manager  how  many  col- 
lege men  he  may  have  working  for  him. 

Commencing  work  is  a  pretty  serious  thing  for  a 

graduate.  Except  for  those  who  have  worked  in  in- 
dustry during  their  summer  vacations  it  means  a  pretty 

cold  bath  taken  very  suddenly.  It  is  surprising  how 
many  of  them  come  through  without  making  themselves 
objects  of  ridicule.  The  wiser  ones  work  a  large  part 
of  their  vacations  for  the  purpose,  not  only  of  earning 
money,  but  of  getting  used  to  shops  so  that  they  will 
not  be  so  green  when  it  is  time  to  leave  college  to  stay. 
Some  colleges  are  arranging  for  their  men  to  spend 
part  of  their  time  in  actual  industrial  establishments 

before  they  are  given  their  diplomas.  There  is  a  sus- 
pision  that  the  reason  is  that  such  colleges  are  short  of 
the  funds  to  adequately  equip  a  true  shop,  or  else  they 
have  no  one  available  that  can  run  one,  but  whatever 
the  reason  there  is  no  doubt  that  their  graduates  fit  into 
shop  jobs  with  less  friction  than  those  who  have  never 
seen  the  inside  of  a  profitable  shop  before  graduation. 

Experience  further  shows  that  five  years  after  gradu- 
ation the  college  man  finds  himself  giving  orders  to  the 

non-college  man,  not  in  every  individual  instance  but  in 
the  majority  of  cases.  Records  show  that  many  college 
men  go  into  jobs  which  do  not  require  any  dirty  work, 
like  sales,  designing,  etc.  They  make  good  without  go- 

ing through  any  more  dirt  than  they  met  in  college.  If 
they  make  good,  and  they  do,  why  criticise?     No  one 

can  tell  what  was  going  on  in  Mr.  Edison's  mind  when 
he  made  the  statement  attributed  to  him,  but  what 

many  of  us  mean  is  that  college  graduates  are  putting 
a  high  valuation  on  their  services  and  are  expecting 
us  to  accept  their  training  as  somewhere  near  the  value 
that  the  college  from  which  they  graduate  has  placed  it. 
Consequently  they  are  asking  that  they  be  allowed  to 
enter  industry  somewhat  above  the  level  of  a  lumper, 
and  sometimes  above  that  of  the  skilled  mechanic.  The 
old  idea  that  a  man  must  enter  industry  by  crawling 
in  on  his  belly  in  abject  submission  to  some  foreman 
who  rules  by  fear,  and  who  delights  in  bullying  them, 
is  all  gone.  The  firm  will  not  stand  for  the  financial 
loss  incurred  by  letting  a  man  capable  of  earning  a 
living  do  work  far  beneath  his  ability,  merely  to  allow 
a  foreman  to  have  the  satisfaction  of  telling  a  saloonful 
of  men  how  he  made  him  taste  the  dirt.  It  simply  is 
not  being  done  any  more,  and  not  alone  because  the 
saloon  is  closed. 

Next  Phase  of  Automotive  Engineering 
By  Henry  Ford 
In  U.  S.  Air  Service 

The  real  champions  of  the  people-at-large  are 
our  engineers  and  inventors.  The  inventor  stands 
with  the  greatest  benefactors  of  humanity.  His  work 
is  permanent  and  the  benefits  thereof  accrue  till  the 
end  of  time. 

Centuries  hence  the  times  in  which  we  live  will  be 
remembered  as  the  period  when  automobiles  began  to 
contribute  their  economic  service  to  mankind,  and  when 
men  first  began  to  fly. 

Today  the  motor  car  is  the  greatest  example  of  how 
an  industry  can  influence  the  everyday  life  of  millions. 
Automotive  development  has  brought  to  a  stage  of  re- 

liability and  economic  performance  the  automobile,  the' 
motor-boat,  and  is  now  being  used  in  the  large  ocean- 

going steamer. 
In  view,  however,  of  the  constant  search  for  a  means 

of  annihilating  time  and  space,  the  most  serious  atten- 
tion and  consideration  are  being  given  to  aviation. 

Here  is  something  new.  We  are  standing  on  the  thresh- 
old of  a  new  phase  of  transportation.  There  is  no 

doubt  of  the  continued  development  in  the  navigation  of 

the  "air  ocean,"  and  such  development  will  far  surpass 
•in  rapid  service  any  other  means  of  transportation  on 
land  or  water. 

Aviation  does  not  compete  with  surface  methods  of 
transportation.  It  is  a  supplementary  agency.  It  is  the 

conquest  of  the  last  element  in  the  chain  of  man's 
control  of  natural  forces.  Henceforth,  time,  not  dis- 

tance, is  the  unit  of  commercial  life. 

The  new  art  of  flying  brings  new  problems  to  auto- 
motive engineers  and  inventors.  When  airplanes 

reached  the  speed  of  approximately  four  miles  a  minute 
at  Detroit  recently,  the  layman  could  be  excused  for 
thinking  that  the  ultimate  had  been  reached,  but  there 
is  still  much  room  for  improvement.  About  all  that 
we  have  learned  so  far,  is  that  we  can  fly;  the  rest  is 
yet  to  be  learned. 

The  inventor  and  engineer  have  the  job  of  making 

the  improvements  which  will  guarantee  economic  per- 
formance, reliability,  longevity,  and  safety  in  automo- 

tive equipment  as  applied  to  air  navigation.  And  then 
the  people  of  the  country  will  have  the  job  of  adapting 
aircraft  to  the  economic  and  commercial  phases  of  our 
national  life.  Once  given  the  safe  and  economical  aerial 
vehicle,  the  public  will  find  many  uses  for  it. 
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Methods  of  Machine  Tool  Design 
By  a.  L.  DE  LEEUW 

''onsulting  Kditor,  American  Machinist 

Use  of  hydraulic  and  pneumatic  devices  in  feed 
mechanisms  —  Friction  drives  of   simple  and 

complex  design  —  The  Sellers  friction 

IN  THE  DISCUSSION  of  feed  screws,  mention  was 
made  of  the  application  of  hydraulic  feed,  the  main 
advantages  of  which  are  that  it  will  produce  an 

even  and  an  unlimited  amount  of  pressure.  The  uni- 
formity of  hydraulic  feed  is  due  to  the  fact  that  an 

accumulator  can  be  used  and  the  unlimited  pressure 
is  due  to  the  fact  that  pressures  up  to  6,000  lb.  per 
sq.in.  are  not  at  all  uncommon.  It  was  also  mentioned 
that  the  chief  difficulty  of  the  application  of  hydraulic 
feed  was  in  the  regulation  of  the  feed  rate.  A  means 
for  obtaining  any  desired  feed  rate  was  described.  In 
that  device  the  regulation  was  by  mechanical  means. 

It  is  possible  to  get  a  fair  amount  of  regulation  by 
the  use  of  a  needle  valve  or  choking  bar.  A  needle 
valve  is  merely  a  device  by  which  the  opening  of  a 
pipe  is  reduced  by  the  insertion  of  the  conical  point 
of  a  valve  stem.  The  taper  of  such  a  stem  may  be 
made  as  long  and  as  gentle  as  desired  and,  theoretically, 
it  should  be  possible  to  obtain  any  amount  of  flow  one 
may  need  for  a  given  feed  rate.  As  a  matter  of  fact, 
however,  it  is  extremely  difficult  to  obtain  such  close 
regulation  as  one  requires  in  machine  tools  by  means 
of  a  needle  valve  unless  the  pressure  per  sq.in.  is  very 
small.  Dirt  or  pieces  of  scale  from  the  pipe  may  close 
up  a  large  part  of  the  small  opening  left  in  the  pipe 
by  the  needle  valve.  Dirt  also  has  an  abrasive  effect  and, 
in  the  course  of  time,  the  opening  of  the  valve  for  a 
given  setting  will  be  greater  than  it  was  originally. 

Oil  Better  than  Water 

Where  hydraulic  feed  is  used  with  a  needle  valve  for 
regulation,  it  is  advisable  to  use  oil  instead  of  water. 
The  reason  is  that  water  has  a  corroding  effect  on 
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V\V,.  198— PISTON  AND  CYLINDER  WITH  CHOKING  BAR 

the  parts  of  the  hydraulic  system  which  causes  flakes 
of  metal  or  oxides  to  be  carried  with  the  water.  This 
is  especially  noticeable  if  the  device  has  been  standing 
idle  for  some  time.  Mineral  oil  has  no  such  corroding 
effect  on  the  parts  of  the  system  and,  for  that  reason, 
is  to  be  preferred. 

A  choking  bar  is  merely  a  taper  bar  which  is  laid 
inside  a  cylinder  and  passes  through  a  slot  of  the 

piston.  The  amount  of  opening  left  between  the  chok- 
ing bar  and  the  slot  depends  on  the  relative  location 

of  piston  and  bar.  Figure  198  shows  such  an  arrange- 
ment in  diagrammatic  form.  A  is  the  cylinder,  B  is 

the  piston  in  which  a  parallel  slot  C  is  cut.  The  bar  D 
which  has  a  very  gentle  taper  is  laid  in  the  parallel 
slot  in  the  cylinder.  The  oil  must  pass  through  the 
opening  between  this  b.ar  and  the  piston  in  order  to 
come  to  the  outlet.  The  piston  is  provided  with  means 
for  moving  it  in  an  axial  direction.  A  relatively  large 
amount  of  movement  of  the  piston  is  required  for  a 
small  amount  of  reduction  of  the  opening,  so  that  this 
arrangement  will  give  a  much  closer  regulation  of  the 
oil  flow  than  the  needle  valve.  It  is  possible,  however, 
to  modify  the  construction  of  a  needle  valve  by  fitting 
a  rod  with  gentle  taper  into  a  cylinder  bored  with  the 
same  taper  as  the  rod. 

The  Variable  Stroke  Pump 

Another  device  which  has  been  used  for  variable 
speed  drives  but  which  might  be  used  for  the  feed  of 
certain  classes  of  machines  is  the  following:  The  oil 
is  pumped  by  means  of  a  piston  pump  with  variable 
stroke  and  is  delivered  to  a  similar  pump  with  fixed 
stroke.  The  rotation  of  a  shaft  drives  the  first  pump 
and  the  reciprocating  motion  of  the  second  pump  is 
again  delivered  to  a  shaft.  The  speed  of  the  first  pump 
being  constant  will  then  give  a  variable  speed  to  the 
second  pump.  Various  means  are  used  to  change  the 
stroke  of  the  first  pump. 

As  a  matter  of  fact,  this  device  when  carried  out  in 
practice  is  much  more  complicated  than  it  would  seem 
from  this  description  of  the  principle  of  its  action. 
In  reality  there  are  two  principal  ways  in  which  this 
construction  is  carried  out.  Instead  of  a  first  pump, 
there  will  be  a  number  of  them,  all  of  them  driven  by 
an  eccentric  on  the  driving  shaft.  The  pumps  are 
located  radially  around  the  shaft,  so  that  one  after 
the  other  comes  into  action,  thus  producing  a  stream 
of  oil  with  great  regularity.  Instead  of  mounting  the 
eccentric  directly  on  the  shaft,  it  is  mounted  on  a  sleeve 
which,  in  itself,  is  an  eccentric.  Figure  199  illustrates 
the  principle  of  this  construction.  A  is  the  shaft.  B 
is  the  eccentric  sleeve,  and  C  is  the  eccentric  which 
drives  the  pumps. 

As  shown  in  this  sketch  the  eccentricities  of  B  and  C 
are  in  the  same  direction,  so  that  the  total  throw  ia 
the  sum  of  the  throws  of  B  and  C.  If  these  eccentrics 

were  placed  as  in  Fig.  199-A,  the  eccentricity  of  the 
one  would  counteract  that  of  the  other  and  there  would 
be  no  pumping  action.    The  relative  position  of  B  and  Q 
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may  be  changed 'by  various  means.  For  instance,  one 
might  have  a  wormwheel  on  B  and  a  worm  on  C,  thus 
permitting  C  to  be  adjusted  around  B,  and  yet  insuring 
that  it  will  stay  in  place  after  it  has  been  thus  adjusted. 
The  driven  pumps,  or  motors,  can  transmit  their  motion 
to  a  shaft  in  various  ways — by  crank,  or  eccentric;  or 
any  of  the  ways  in  which  gas  engine  cylinders  are 
now  used  in  airplane  engines. 

A  Variation  of  the  Pump  Type  Control 

A  method  of  employing  this  principle  somewhat 
differently  from  the  foregoing  is  the  following.  There  are 
again  a  number  of  cylinders,  this  time  located  with  their 
axes  parallel  with  each  other  and  also  with  the  driving 

FIG.  199— DIAGRAM  OF  ECCENTRIC  PUMP  DRIVE 

shaft.  The  piston  rods  bear  against  a  plate  which  is 
set  at  an  angle  with  the  driving  shaft,  so  that  when 
this  plate  rotates  with  the  driving  shaft  it  moves  the 
pistons  in  one  after  the  other  and  forces  the  oil  to  a 
similar  set  of  pistons,  similarly  arranged.  The  bevel 
plate  on  the  driving  side  is  adjustable  as  to  the  angle 
it  makes  with  the  driving  shaft.  When  this  plate  is 
at  right  angles  to  the  shaft  it  does  not  cause  any 
motion  of  the  pistons  and  when  it  is  set  to  the  maximum 
angle  it  causes  the  maximum  amount  of  stroke. 

The  bevel  plate  on  the  motor  side  is  not  adjustable 
and  is  driven  by  the  constant  stroke  of  the  various 
cylinders.  This  mechanism  permits  of  speeds  to  the 
driven  shaft  from  zero  up  to  a  maximum,  this  maximum 
being  the  same  as  the  speed  of  the  driving  shaft.  By 
the  introduction  of  a  valve  plate  which  changes  the 
port  openings,  it  is  even  possible  to  reverse  the  direction 
of  motion.  No  provision  need  be  made  for  the  return 
of  the  pistons  from  either  side  of  this  device  because 
the  return  of  the  piston  on  the  driven  side  causes  the 
inlet  on  the  driving  side,  while  the  forced  inward  move- 

ment of  the  piston  on  the  driving  side  causes  the  oil 
to  flow  into  the  cylinders  on  the  driven  side. 

Mechanisms  of  this  kind  have  been  used  for  the  rota- 
tion of  turrets  on  battleships  and  for  other  functions 

which  require  a  large  amount  of  power,  a  very  gentle 
start,  the  possibility  of  quick  rotation,  and  very  gentle 
and  slow  termination  of  the  movement.  They  have  also 
been  seriously  considered  for  the  drive  as  well  as  for 
the  feed  of  certain  kinds  of  machine  tools.  Their  main 

disadvantage  lies  in  the  fact  that  they  must  be  exceed- 
'  ingly  well  constructed  in  order  to  work  at  all  and  that 
"this  necessarily  leads  to  high  cost. 

Pneumatic  feeds  are  not  to  be  recommended  for 
most  classes  of  machine  tools.  Though  pneumatic 
devices  are  very  useful  for  other  purposes,  they  lack 

■  the  uniformity  of  movement  and  the  reliability  which 

one  expects  in  a  feed  mechanism.  There  is  no  pos- 
sibility of  making  use  of  an  accumulator  to  stabilize 

the  pressure,  and  the  medium  employed  is  so  elastic 
that  the  resulting  movement  is  very  apt  to  be  highly 
irregular  and  jumpy.  The  fact  that  the  air  must 
generally  be  taken  from  the  shop  line,  which  is  used 
for  all  kinds  of  other  purposes,  causes  a  great  fluctu- 

ation in  the  pressure.  It  is  not  at  all  uncommon  to 
see  pressures  fluctuating  between  100  lb.  and  40  lb. 
When  using  air  for  clutches,  chucks  or  similar  devices, 
no  harm  results  from  this  extreme  fluctuation  because 
it  is  always  possible  to  design  the  device  to  get  the 
necessary  driving  power  or  clamping  pressure  with  the 
minimum  pressure  one  will  ever  meet.  If  air  is  used 
for  a  feed  mechanism,  however,  such  fluctuations  are 
no  longer  permissible. 

In  certain  cases  the  elastic  action  of  the  air  is  an 
advantage.  If,  for  instance,  parts  must  be  polished 
or  buffed  it  is  well  to  feed  the  parts  under  the  wheel 
somewhat  slower  when  heavier  resistance  is  met.  A 
part  might  be  located  on  a  slide  which  is  moved  back 
and  forth  under  a  buffing  wheel  by  a  pneumatic  cylinder. 
If  the  movement  were  perfectly  uniform  more  metal 
would  be  taken  off  at  the  front  and  rear  edge  of  the 
work  than  in  the  center,  and  the  piece  would  appear 
to  be  rounded. 

Though  the  actual  variation  from  a  perfectly  straight 
surface  would  be  very  small  indeed,  this  difference  in 
height  between  edges  and  center  would  be  especially 
apparent  and  would  give  the  piece  a  rounded  appear- 

ance. A  pneumatic  feed  will  overcome  this  to  a  great 
extent.  As  the  edge  of  the  work  strikes  the  wheel  the 
resistance  is  small  and  the  movement  rapid.  When  the 
center  of  the  work  is  under  the  wheel,  the  resistance 
is  great  and  the  movement  somewhat  slower,  which  is 
as  it  should  be.  The  result  is  that  not  so  much  is 
taken  off  the  edge  as  would  have  been  the  case  with 
a  uniform  motion. 

Control  op  Feed  Rate 

Practically  all  devices  used  for  changing  speeds  on 
a  machine  are  also  used  for  the  control  of  the  feed 

rate,  the  only  exception,  perhaps,  being  the  use  of  two- 
speed  countershafts.  Sliding  gears,  back  gears,  cone 
and  tumbler  mechanisms,  pull  pin  gears,  and  all  other 
devices  which  we  have  discussed  before,  are  used  in 
some   form  or  other   in   feed   mechanisms.     We   have 
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FIGS.   200  AND  201 — SIMPLE  FRICTION  DHIVK 
ARRANGEilENTS 

seen,  moreover,  that  cams  are  used  and  we  will  see  now 
that  there  are  still  some  other  kinds  of  mechanisms 
which  can  be  used  to  good  advantage  for  feed,  although 
they  are  not  equally  useful  in  driving  mechanisms. 

Drives  by  means  of  friction  plates  or  cones  are  prac- 
tically unknown  in  machine  tool  construction.  We  are 

not  speaking  here  of  the  use  of  a  friction  clutch  for 
the  throwing  ih  or  cutting  out  of  the  drive  but  of 
devices  which  permit  a  change  of  speed.  It  is  further 
true  that  aiirh  frictloH  devices_has«  been  jised  iind,  to 
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a  small  extent,  are  still  being  used,  for  the  drive  of 
sensitive  drills  and  a  few  other  machines  which  require 
very  little  power.  Where  a  considerable  amount  of 
power  is  required,  however,  friction  drives  are  not 
applicable. 

Two  kinds  of  friction  drives  are  in  use  for  feeds.  In 
the  one  type,  shown  in  Fig.  200,  a  plate  A  bears  up 
against  a  roller  B  and  drives  this  roller  at  various 
speeds  according  to  the  distance  from  the  center  of 
the  plate  to  the  roller.  The  illustration  shows  the 
roller  with  a  rounded  portion  where  it  bears  up  against 
the  plate,  thus  making  a  line  contact.  In  this  form 
the  device  can  transmit  only  a  yery  limited  amount  of 
power.  The  moment  we  apply  pressure  to  the  plate, 
we  will  have  a  flat  or  cylindrical  surface  on  the  roller 
and,  though  this  permits  us  to  transmit  more  power, 
it  also  causes  the  chief  difficulty  one  meets  with  this 
device. 

A   DiFFCULTY   WITH    FRICTION   DRIVES 

Figure  200-A  shows  this  condition  of  flattened  roller 
in  exaggerated  manner.  The  speed  which  the  point  P 
has  is  that  due  to  the  corresponding  point  of  the  plate, 
in  other  words,  proportional  to  the  line  OP.  The  speed 
at  the  point  Q  is  proportional  to  the  line  OQ.  As  both 
points  P  and  Q  belong  to  the  same  cylindrical  body, 
they  cannot  have  different  speeds  and  therefore  there 
must  be  slippage.  If,  at  any  time,  the  load  should  be 
excessive,  the  plate  will  turn  past  the  roller  without 
taking  it  along  and  cause  a  flat  spot  to  be  formed. 
When  once  such  a  flat  has  started  the  application  of 
more  pressure  to  the  plate  will  simply  exaggerate  the 
defect  but  will  not  help  to  turn  the  roller.  It  is 
essential,  therefore,  that  this  device  should  be  so  con- 

structed that  a  very  moderate  pressure  applied  to  the 
plate  is  sufficient  to  take  the  roller  along  and  that  at 
no  time  shall  there  be  a  tendency  for  the  roller  to 
stand  still  when  the  plate  moves. 

Another  thing  to  keep  in  mind  is  to  have  the  distance 
between  P  and  Q  as  small  as  possible  so  as  to  reduce 
to  a  minimum  the  unavoidable  slip  which  there  must 
be  between  these  two  points.  Still  another  point  to  be 
remembered  is  that  it  is  not  possible  to  bring  the 
point  P  to  the  center  of  the  plate.  If  this  could  be 
done,  then  we  would  have  a  speed  variation  by  means 
of  this  device  from  zero  up  to  the  maximum.  As  soon 
as  the  roller  approaches  the  center  of  the  plate,  however, 
the  ratio  between  QO  and  PO  becomes  greater  and  with 
it  the  relative  amount  of  slip.  For  this  reason,  it 
is  customary  to  turn  a  recess  in  the  plate  at  its  central 
portion  so  as  to  make  this  part  of  the  plate  useless 
for  speed  adjustment. 

Materials  for  Plate  and  Roller 

Various  combinations  of  materials  have  been  tried 
out  for  plate  and  roller  and  it  has  been  found  that 
cast  iron  for  the  disk  and  leather  for  the  roller  give 
the  best  average  results.  One  of  the  things  to  be  borne 
in  mind,  when  selecting  materials,  is  that  the  roller 
shall  not  make  a  groove  in  the  disk  when  it  is  kept  in 
one  position  for  a  long  time.  This  limits  at  once  our 
choice. 

Leather  and  cast  iron  have  a  high  coefficient  of 
friction,  especially  when  the  leather  is  used  on  edge. 
The  way  the  roller  is  constructed  may  vary,  but  it  has 
been  found  that,  for  relatively  heavy  work,  three 
thicknesses  of  sole  leather  or  harness  leather  clamped 
between  cast  iron  plates  gives  the  best  results.     The 

leather  must  be  protected  against  grease,  because  oily 
leather  is  soft  and  will  cause  flat  spots  under  the  pres- 

sure of  the  disk.  As  it  is  not  possible  to  guard  entirely 
against  oil  on  the  leather,  one  should  not  use  heavy 
pressures. 
When  it  was  found  that  the  friction  device,  as 

described  above,  did  not  have  the  capacity  required  for 
very  heavy  machine  tools,  a  modification,  such  as  shown 
in  principle  in  Fig.  201,  was  constructed  for  the  feed 
mechanism  of  very  heavy  boring  mills.  In  this  con- 

struction there  are  two  disks  and  two  rollers,  all  con- 
tained in  one  common  casing.  The  hub  of  disk  A 

projected  through  the  casing  and  was  driven  by  a 
clutch  on  the  driving  shaft.  This  clutch  had  clearance 
in  the  teeth  and  did  not  bottom,  so  that  a  small  amount 
of  movement  of  the  disk  was  permissible.  Both  disks 
were  mounted  in  bearings  constructed  on  the  ball-and- 
socket  principle,  and  the  two  were  pressed  against  the 
rollers  by  one  spring  at  the  end  of  a  rod  going  through 
the  center  of  the  disks.  In  order  to  permit  the  driven 
shaft  to  go  through,  this  rod  had  an  eye  in  the  center 
through  which  the  shaft  could  pass. 

One  roller  C  was  hung  in  the  casing  free  from  the 
driven  shaft  and  served  as  idler.  The  other  roller  D 
was  movable  on  the  shaft  and  keyed  to  it.  A  sleeve 
with  rack  teeth  was  hung  from  this  roller  and  could 
be  moved  up  and  down  by  means  of  a  pinion  and  hand 
wheel  so  as  to  furnish  the  necessary  speed  variation. 
By  this  construction  most  of  the  objectionable  features 
of  the  friction  drive  were  overcome.  Though  the  roller 
may  be  round  when  new,  it  cannot  be  expected  to  stay 
round  after  it  has  been  in  use  for  some  time.  The 
pressure  in  the  center  of  the  disk  does  not  permit  the 
disk  to  follow  all  the  irregularities  of  the  roller  with 
the  result  that,  when  it  comes  against  a  flat  spot  in 
the  roller,  it  is  very  liable  to  aggravate  this  defect 
rather  than  to  climb  to  the  next  high  spot.  - 

Adapted  to  Heaviest  Mechanisms 

With  the  construction  of  Fig.  201  the  two  disks  are 
free  to  follow  any  irregularities  there  may  be  in  the 
rollers.  Besides,  the  driving  disk  A,  in  addition  to 
driving  disk  D  directly,  drives  also  idler  C  and  through 
it  and  disk  B  the  roller  D.  Thus,  even  if  all  other  con- 

ditions   were    the    same,    this    device   would    transmit 

  k».^i- 

FIG.  202 

FIG.    202— DISK   ARRANGEMENT    AVHICH    GIVES    MAXIMUM 
variation,     fig.  204— bearing  POINTS  IN 

SELLERS   FRICTION 

double  the  power  of  the  ordinary  construction.  As  a 
matter  of  fact  it  was  found  t>iat  the  capacity  of  this 
construction  was  many  times  that  of  the  older  con- 

struction, besides  being  adapted  for  the  very  heaviest 
kind  of  feed  mechanisms. 

A  well-known  adaptation  of  the  friction  disk  may  be 
found    in    the    Cleveland    automatic    screw    machine. 

V 
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Figure  202  shows  this  application  in  principle;  A  is 
the  driving  disk,  B  is  the  driven  disk,  and  C  is  the  roller 
which  transmits  the  motion  from  A  to  B.  The  two 
disks  are  set  in  such  relation  to  each  other  that  when  C 
bears  against  the  largest  diameter  of  A  it  bears  against 
the  smallest  diameter  of  B,  and  vice  versa.  In  this 
manner,  a  much  greater  variation  in  speed  is  possible 
than  with  the  single  disk  and  roller.  If,  with  this 
latter  construction,  the  largest  diameter  against  which 
the  roller  can  bear  is  D,  and  the  smallest  diameter  is  d. 

then  the   ratio   in  feeds   obtainable   is d 
With  the 

construction    as    used    by    the    Cleveland    Automatic 
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Effect  of  Slippage 

Though  simple  in  construction  and  useful  in  many 
cases,  it  should  be  remembered  that  the  friction  disk 
and  roller  do  not  give  a  reliable  feed  so  far  as  the 
actual  amount  goes.  There  are  two  items  which  make 
thi.",  amount  uncertain.  The  first  is  slippage  due  to 
tb  i  fact  that  there  may  be  flat  spots,  or  that  the  pres- 

sure against  the  plate  may  not  be  sufficient  to  drive 
the  roller  at  some  moment.  The  second  item  is  the 
fact  that  the  roller  has  thickness  where  it  bears  against 
the  plate  and  that  we  are  never  certain  whether  the 
plate  drives  the  roller  at  the  top  of  the  leather  disk, 
at  the  bottom,  or  somewhere  between. 

If,  for  example,  the  size  of  the  plate  were  12  in., 
the  size  of  the  roller  6  in.,  and  the  thickness  of  the 
leather  S  in.,  we  would  have  a  ratio  of  12  to  6  if  the 
roller  were  as  far  out  as  possible  and  if  we  assumed 
that  the  disk  bore  against  the  lower  edge  of  the  leather. 

FIG.  203        I        I       ■ -fc 
FIG.  203 — DIAGRAM  OF  THE  SELL.BRS  FRICTION 

If,  on  the  other  hand,  we  assume  that  the  bearing  is 
against  the  upper  edge,  then  the  ratio  will  be  10*  to  6, 
which  at  once  gives  a  difference  of  12  J  per  cent  in  the 
speed  of  the  drivrai -member.  This  condition  becomes 

even  worse  when' the  roller  is  near  the  center  of  the 
disk.  If  we  suppose  that  the  recess  in  the  center  is 
3  in.  in  diameter  and  the  roller  is  as  near  the  center 
as  it  can  be  brought,  we  have  either  a  ratio  of  3  to  6 
or  4i  to  6,  a  difference  of  33J  per  cent. 

Uncertainty  of  Friction  Feeds 

When  designing  such  a  friction  device  we  would 
naturally  assume  that  the  bearing  was  in  the  center 
of  the  thickness  of  the  leather  roller  which  would  give 
for  the  largest  working  diameter  of  the  disk  Hi,  and 
for  the  smallest  3S.  This  would  give  a  feed  range  of 

Hi  to  31,  or  3  to  1.  According  to  circumstances,  how- 
ever, the  largest  diameter  of  the  disk  may  be  either 

12  in.  or  lOJ  in.  and  the  smallest  diameter  either  4A 
or  8.  Sometimes,  therefore,  we  may  have  a  feed  range 
of  12  to  3,  or  4;  and  at  other  times  only  10  i  to  4L 
or  2  J.  As  a  consequence,  the  operator  of  the  machine 
isTiever  certain  as  to  what  feed  he  is  using  and  must 

rely  entirely  on  his  judgment.  This  defect  is  exag- 
gerated in  the  case  of  the  automatic  screw  machine 

mentioned  above.  If  rollers  and  disks  of  this  size 

''12  in.  and  6  in.)    were  used,  the  feed  range  might 

sometimes  be  4'  =  16,  and  at  other  times  2F  =  5  ̂  
The  construction  shown  in  Fig.  201  minimizes  all  of 
these  shortcomings,  but  is  not  entierely  free  from  them. 
Notwithstanding  all  the  bad  features  enumerated  here, 
there  is  a  place  for  the  friction  feed  in  machine  tool 
construction. 

The  Sellers  Friction 

Another  well-knovra  friction  feed  is  the  so-called 
Sellers  Friction,  which  is  shown  in  diagranunatie  form. 
Fig.  203;  A  is  the  driving  disk  and  B  the  driven,  while 
the  intermediary  disks  C  are  mounted  on  a  swinging 
arm  and  can  be  brought  either  to  the  right  or  the 
left.  These  disks  are  all  made  of  metal.  As  a  rule 
the  stationary  disks  are  made  of  cast  iron  and  the 
swinging  disks  of  bronze.  These  swinging  disks  pinch 
the  stationary  disks  by  the  action  of  a  heavy  spring, 
mounted  on  the  stud,  on  which  these  swinging  disks 
are  located.  Cupped  hubs  and  spherical  washers  permit 
the  disks  to  assume  whatever  position  is  necessary  when 
they  are  swung  from  right  to  left,  or  vice  versa. 

It  will  be  noticed  that  these  swinging  disks  are  made 
in  the  form  of  flat  cones.  If  this  were  not  so,  the  man- 

ner in  which  they  would  bear  against  the  stationary 
disks  would  be  as  shown  in  Fig.  204,  in  which  A  is 
the  swinging  disk  and  B  the  stationary  one.  It  will 
be  seen  that  the  points  1,  2,  3,  4,  etc.,  of  the  swinging 
disk  all  bear  on  different  diameters  of  the  stationary 
one,  so  that  there  will  be  a  large  amount  of  slippage. 
In  fact,  it  seems  very  doubtful  if  such  disks  will  do 
any  driving  at  all. 

By  making  the  swinging  disks  of  conical  shape,  the 
point  4  will  be  the  only  bearing  point.  On  the  other 
hand,  this  also  causes  the  disks  to  swing  around  when 
they  are  moved  from  one  point  of  contact  to  another 
and  this  is  taken  care  of  by  the  spherical  washers.  It 
also  causes  the  disks  to  be  further  apart  or  closer 
together  according  to  the  position  they  occupy.  In  the 
central  position,  where  they  work  with  equal  radii  on 
the  two  stationary  disks,  we  find  the  minimum  distance 
between  the  two  swinging  disks.  Their  distance  in- 

creases when  we  move  them  to  either  side  of  the  center. 

This  increase  of  distance  causes  an  increase  of  the  pres- 
sure exerted  by  the  spring.  While  this  is  not  altogether 

desirable,  it  does  not  cause  any  serious  difficulty. 

Etching  Reagents  for  Alloy  Steels 
Considerable  attention  was  paid  during  the  past 

month  by  the  Bureau  of  Standards  to  the  problem  of 
finding  an  caching  reagent  by  which  chromium  carbide 

could  be  distinguished  from  vanadium  carbide  in  a  posi- 
tive and  satisfactory  manner.  Only  one  out  of  about  20 

of  the  reagents  tried  seemed  likely  to  be  of  much  use  in 
this  connection.  This  is  a  hot  solution  of  potassium 
permanganate  and  sodium  hydroxide,  etching  in  which 
for  one  minute  darkens  chromium  carbide  to  a  strong 
brown-red  or  brown  color,  or  rather,  the  carbon  is  eaten 
out  giving  the  walls  of  the  cavity  thus  formed  a  dark 
brown-red  color,  while  vanadium  carbide  remains  un- 
colored  and  apparently  unattacked. 

Another  but  less  positive  means  of  distinction  is  that 
obtained  by  electrolytic  etching  with  a  weak  current  in 
a  dilute  aqueous  solution  of  ammonia  or  sodium  hy- 

droxide. The  Qhromium  carbide  is  eaten  out  leaving  a 
dark  brown-red  or  brown  cavity,  while  the  vanadium 
carbide  is  eaten  out  apparently  at  a  slower  rate  leaving 
cavities  which  appear  light  and  not  at  all  darkened. 
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A  Merit  System  for  Establishing 
Wage  Rates 
By  K  H.  Crumrine 

OF  THE  many  plans  for  establishing  wage  rates  in 
the  average  machine  shop  none  is  perhaps  more 

common  than  that  of  hiring  a  man  for  as  little  as  he 
will  work,  advancing  his  wages  only  when  necessary, 
and  letting  him  go  when  he  is  no  longer  willing  to  work 
for  what  has  been  arbitrarily  determined  as  a  maximum 
wage.  In  shops  where  this  method  is  in  vogue  more 

effort  is  often  expended  in  finding  a  workman's  faults 
and  weaknesses  to  hold  against  him  when  he  applies  for 
a  higher  rating,  than  is  exerted  to  determine  his  good 
qualities.  It  has  long  been  the  opinion  of  the  writer, 
however,  that  a  good  quality  discovered,  profited  by  and 
rewarded  is  of  much  more  value  to  an  employer  than  a 
fault  punished,  with  its  attendant  discomfiture  to  the 
employee,  not  to  mention  the  chances  that  occur  of 
losing  the  services  of  a  man  on  whom  time  and  money 
has  been  spent  in  training. 

In  ordinai-y  times  and  under  ordinary  conditions  the 
average  shop  grants  wage  increases  to  a  certain  average 
percentage  of  its  employees  each  month.  While  in  many 
cases  such  wage  increases  are  conceded  for  fair  and 

legitimate  reasons,  it  is  no  doubt  true  that  many  in- 
creases are  allowed  for  reasons  which  could  not  be  made 

applicable,  in  general,  to  the  other  employees  of  the 
factory.  Many  men  are  given  increases  of  pay  because 
their  employer  feels  that  they  are  worth  more  and  does 
not  wait  for  them  to  ask  for  it.  On  the  other  hand, 
how  often  have  we  seen  the  man  who  had  the  nerve  to 
ask  receive  an  increase  in  his  pay  while  his  equally 
good  neighbor,  hesitating  to  make  his  feelings  known, 
plods  along  at  the  same  rate  month  after  month  and 
year  after  year? 

Production  Depends  Upon  Incentive  Applied 

Some  men  are  advanced  because  they  are  loyal,  or 
their  employers  like  them,  some  for  length  of  service, 
and  some  because  they  seem  to  need  the  money.  In 
fact  there  are  many  reasons  why  wage  increases  are 
granted  in  the  average  shop.  Ordinarily,  there  seems 

to  be  no  definitely  established  standard  which  an  em- 
ployee must  meet  to  merit  an  increase  in  his  earnings, 

or  any  assurance  that  he  will  receive  the  increase  if  he 
should  comply  with  such  a  standard.  This  lack  of  a 
uniform  standard  tends  to  cause  dissatisfaction  and 

jealousy  and  lowers  the  spirit  of  co-operation  through- 

out the  plant.  A  certain  acknowledged  standard,  how- 
ever, applicable  to  all,  and  incorporated  in  a  system  of 

team  play  (because  a  man  who  is  interested  as  in  a 

game  can  perform  a  vast  amount  of  work)  would  in- 
crease production  and  foster  loyalty. 

In  some  of  the  larger  city  stores,  goods  which  are 
not  sold  within  a  certain  length  of  time  are  placed  in  an 

automatic  bargain  department,  where  their  prices  are 
lowered  a  certain  amount  each  day  until  they  are 

disposed  of.  It  is  absolutely  certain  that  they  will 

be  sold  when  their  price  arrives  at  a  certain  level, 

and  also  just  as  sure  that  their  price  will  progress 

toward  that  level  until  they  are  sold.  This  illustration 

is  intended  to  bring  out  the  idea  that  as  the  sale  of 

the  goods  depends  largely  on  a  price  properly  regulated, 

80  also  production  depends  largely  on  a  proper  amount 
of  incentive  properly  applied. 

The  sale  of  the  goods   is  what  the  store  wants  and 

gets.  Good  pay  is  what  the  workman  wants  but  !■ 
many  cases  does  not  get,  because  he  does  not  give  his 
employer  that  most  desirable  and  important  considera- 

tion, good  production.  These  last  two  desires  are  most 
creditable,  however,  and  may  be  as  easily  realized  as  the 
first,  provided  that  proper  standards  are  arranged. 

A  Universal  Plan  Based  Only  on  Merit 

The  following  is  an  outline  of  a  plan  based  entirely 
on  merit,  whose  one  standard  is  efficiency,  by  which  is 
meant  doing  in  the  best  and  fastest  way  whatever  a  man 
may  be  hired  and  paid  to  do,  or  an  improvement  on  hie 
method  of  accomplishment,  regardless  of  what  it  is. 
The  principle  of  the  plan  is  universal,  and  is  as 
applicable  to  the  poorest  sweeper  as  to  the  workman  of 
the  greatest  skill. 

In  introducing  the  plant,  the  employer  announces  that 
on  a  specified  day  of  each  month  a  certain  percentage 
of  the  workmen  in  each  department  (perhaps  20  per 
c^t)  will  receive  a  reward  for  having  been  selected  as 
those  who  have,  during  the  previous  month,  most  nearly 
fulfilled  the  object  for  which  they  were  employed.  This 

reward  may  be  an  amount  of  money  equal  to  one  day'p 
pay,  or  to  some  other  specified  amount. 

The  employer  also  announcea  that  the  ones  to  receive 
this  reward  shall  be  selected  from  the  entire  depart- 

ment by  a  committee  consisting  of  the  department 
foreman,  his  assistant,  and  the  general  shop  foreman, 
superintendent,  or  employment  manager.  Their  opin- 

ion is  to  be  based  on  each  man's  skill,  speed,  accuracy, 
prompt  attendance,  suggestions  for  improvement,  care, 
deportment,  loyalty,  and  all  other  qualifications  which 
tend  to  make  an  employee  worth  hiring  and  keeping 
on  the  payroll. 

The  vital  feature  of  the  plan  is  that  if  an  employee 
has  been  selected  to  receive  this  reward  for  a  specified 
number  of  consecutive  months  (say  three),  or  for  a 
greater  number  of  months  not  consecutive,  he  shall 
automatically  be  entitled  to  a  specified  increase  in  hie 
daily  earnings.  Also  this  standard  shall  ordinarily 
be  the  only  one  which  shall  entitle  him  to  such  an 

advance.  "This  procedure  may  be  repeated  continuously 
until  an  employee  receives  a  rate  of  pay  which  the 
employer  has  announced  shall  be  the  highest  for  his 
class  of  work.  Such  a  rate  must,  of  course,  be  high 
enough  to  be  attractive  or  no  one  would  put  forth  the 
necessary  effort  to  attain  it.  After  the  employee  has 
reached  the  highest  rate  for  a  given  class  of  work,  he 
is  still  entitled  to  receive  the  monthly  award  if  selected 

by  the  committee. 
To  sustain  interest  in  the  plan,  the  names  of  all 

selected  to  receive  awards  and  all  who  earn  increases  of 

pay  shall  be  announced  by  bulletin  in  each  department 
immediately  upon  their  selection.  The  amount  of  the 
award  or  increase  need  not,  of  course,  be  given, 
although  the  principle  underlying  the  plan  would  in  no 
way  forbid  such  a  method  if  it  seemed  desirable. 

Do  Economic  Conditions  Affect  Plan? 

Perhaps  the  first  question  which  will  occur  to  the 
reader  is,  "What  occurs  in  slack  times,  extreme  depres- 

sion, or  on  the  other  hand,  in  times  when  the  working 
of  the  plan  would  be  too  slow  to  keep  employees  content 

in  the  face  of  higher  offerings  by  other  shops?" Under  such  conditions  this  plan  presents  difficulties 
no  greater  than  those  met  with  in  any  other  plan. 

The  plan  is  not  intended  as  a  cure-all,  but  is  offered 
as  a  systematic  substitute  for  the  haphazard  methods 

often  used.    In  times  of  depression  if  a  general  redue- 
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tion  seems  necesary  it  can  be  made  and  this  system, 
as  well  as  any  other  temporarily  suspended,  the  ratings 
to  be  restored  when  conditions  warrant.  In  good 
times,  surely,  there  could  be  no  objection  to  a  general 
increase,  entirely  independent  of  this  plan,  should  it 
seem  desirable.  Employees  in  general  are  not  slow  to 
realize  when  conditions  are  good  or  bad;  but  if  they 
should  be,  the  fair-dealing  employer  would  not  find  it 
difficult  to  show  the  actual  conditions. 

The  plan  may  be  started  at  any  time  using  the  pres- 
ent ratings.  New  men  are  hired  in  the  usual  way,  at 

rates  which  are  satisfactory  to  their  employer  and 
themselves.  But  these  rates  must  be,  to  a  reasonable 
extent,  in  accordance  with  the  plan  just  described. 

After  starting  work,  each  man's  status  depends  entirely 
on  his  desire  and  efforts  to  give  satisfaction. 

There  can  be  no  good  reason  why  anyone  should  wish 
to  prevent  an  employee  from  getting  an  award  because 
a  certain  definite  number  must  be  made  each  month. 
Neither  can  the  personal  feelings  or  friendships  of  any 

member  of  the  committee  have  any  bearing  on  a  case ' 
because  he  is  checked  by  the  other  members  of  the 
committee. 

Perhaps  awards  to  20  per  cent  a  month  may  be  too 
few  to  make,  or  it  may  be  too  many.  This  would  mean 
a  possible  maximum  of  6§  per  cent  of  wage  increases 
per  month,  but  this  would  never  be  attained  as  it  is 
scarcely  possible  that  the  list  of  honor  men  would  be 
the  same  each  time.  There  might  be  granted  a  per- 

centage of  awards  vi'hich  would  permit  a  possible  maxi- 
mum number  of  wage  increases  about  the  same  as  the 

usual  average.  It  could  also  guarantee  that  the  per- 
centage would  not  be  lowered,  except  in  case  of  tem- 
porary- suspension  of  the  system  due  to  business 

depression,  but  possibly  the  rate  might  be  increased  if 
the  working  out  of  the  plan  should  seem  to  warrant  it. 
Too  high  a  percentage  of  awards,  of  course,  would  not 
be  practical  as  there  would  be  too  little  incentive  to 
really  earn  them  and  the  expense  of  paying  them  would, 
therefore,  be  out  of  proportion  to  their  benefit. 

Plan  Just  to  All  Employees 

The  workman  cannot  object  to  this  plan  because  by 
so  doing  he  informs  his  employer  that  he  is  not  the 
type  of  man  wanted.  The  employment  manager  should 
be  happier  in  seeking  qualities  to  reward  than  for 
those  to  penalize.  The  men  should  be  pleased  to  know 
that  their  efforts  are  to  be  noticed  and  appreciated. 
They  must  be  noticed;  otherwise  the  employment  man 
would  have  comparatively  little  to  do. 

With  a  plan  of  this  type  all  piece  and  premium  work 
would  be  done  away  with.  It  is  admitted  that  rates  for 
that  type  of  work  cannot  be  fairly  adjusted  in  the 
average  shop.  It  is  well  known  that  it  is  possible  for 
one  man  with  very  little  effort  to  make  a  high  premium 
while  another,  no  matter  how  hard  he  tries,  cannot 
make  as  much,  owing  to  the  nature  of  his  job  or  equip- 

ment. It  is  impossible,  or  at  least  impractical,  to  set 
premium  or  piece  rates  on  all  jobs.  We  find  two  men, 
therefore,  working  in  close  proximity,  one  doing  a 

day's  work  and  receiving  a  day's  pay,  while  the  other 
earns  a  good  premium  although  he  has  possibly  less 
ability  than  the  other  and  probably  works  no  harder. 
The  inexperienced  man  with  little  training,  but  doing 
repetition  work  may  earn  more  than  the  skilled  tool- 
maker  of  long  experience. 

Under  the  plan  being  described  a  man  would  not  try 
to  produce  as  large  a  number  of  barely  passable  pieces 
as  he  could.     Rather,  he  would  try  to  make  as  many 

good  pieces  as  possible,  because  quality  would  have  as 
much  effect  on  selection  for  the  awards  as  quantity. 
The  only  requirement  is  that  a  man  must  make  every 
effort  to  work  for  the  best  interest  of  his  employer. 
Whether  this  might  mean  fast  work,  close  work,  neat 
finish,  promptness,  honesty,  attention  to  detail,  makes 
absolutely  no  difference  whatever  so  long  as  it  is  what 
his  employer  has  hired  him  to  accomplish. 

The  question  will  doubtless  be  raised  as  to  whether 
it  is  possible  to  make  such  awards  in  true  fairness  and 
without  causing  dissatisfaction.  Any  foreman  who  is 
intelligent  enough  to  be  a  foreman,  and  who  is  con- 

stantly among  his  men,  knows  perfectly  which  of  them 

are  working  for  their  employer's  interest  and  which 
are  not.  There  is  no  one  whom  the  right  kind  of  man 
would  rather  have  pass  on  his  standing  than  his  fore- 

man or  assistant  foreman,  for  they  know  his  true  worth 
and  value.  There  will  be  dissatisfaction,  undoubtedly, 
amongst  those  who  do  not  receive  the  awards,  but  the 
obvious  remedy  is  for  them  to  put  forth  sufficient  effort 
to  earn  one  another  time. 

The  main  point  then  upon  which  the  plan  depends  is 
that  the  employer,  represented  by  his  employment  man- 

ager, must  search  for  good  qualities  instead  of  poor 
ones,  strong  points  instead  of  weak  ones,  and  those 
which  he  can  reward  and  profit  by  instead  of  those 
which  he  must  punish. 

Carbon  Formation  in  Engine  Cylinders 
"Freedom  from  carbon"  has  become  the  war  cry  not 

only  of  the  lubricating  oil  salesman,  but  of  the  vender 
of  pistons  and  piston  rings  as  well.  Its  appeal  lies  in 

the  fact  that  "removing  carbon"  appears  rather  fre- 
quently in  the  expense  account  of  the  average  motorist, 

and  that  the  need  for  carbon  removal  is  usually  made 

manifest  by  a  period  of  extremely  poor  engine  per- 
formance. The  past  few  years  have  witnessed  consid- 

erable progress  in  preventing  excessive  quantities  of  oil 
from  entering  the  comsjustion  chamber  and  the  forma- 

tion of  large  amounts  of  carbon  from  this  source  is 
somewhat  less  common  than  it  was.  However,  there 
still  appear  to  be  differences  in  the  rate  at  which  carbon 
accumulates  in  engines,  whifh  cannot  be  satisfactorily 
explained  through  variations  in  the  amount  of  oil  en- 

tering the  combustion  chambers.  A  possible  explana- 
tion of  some  of  these  differences  is  furnished  by  some 

recent  tests  made  at  the  Bureau  of  Standards. 

These  tests  included  runs  of  several  hours'  duration 
at  full  load  and  at  about  one-third  load.  Carbon  de- 

posit on  the  spark  plugs  was  very  bad  at  the  low  load 
and  negligible  at  full  load.  The  deposit  on  the  piston 
head,  however,  was  decidedly  worse  at  full  load  than  at 
part  load.  The  conclusion,  which  has  been  verified  in 
other  ways,  is  that  at  full  load  the  temperature  of  the 
piston  is  favorable  for  the  formation  of  carbon  while 
the  temperature  of  the  spark  plug  is  too  high  for  such 
formation.  On  the  other  hand,  at  part  load  the  tem- 

perature of  the  spark  plug  is  favorable  for  carbon 
formation  and  the  temperature  of  the  piston  head  is 
too  low. 

If,  in  the  course  of  normal  engine  operation,  there  are 
times  when  portions  of  the  combustion  chamber  are  too 
hot  for  carbon  to  form  and  other  times  when  they  are 
too  cool,  it  seems  reasonable  to  assume  that  the  rate  of 
carbon  formation  depends  upon  the  conditions  under 
which  the  engine  is  operating,  and  that  there  is  a  cer- 

tain load  at  which  carbon  formation  will  be  a  maximum. 
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Why  Too  Many  Firms  Fail 
By  John  R.  Godfrey 

MY  OLD  FRIEND  Johnson  called  up  the  other  eve- 
ning and  asked  me  to  come  down  to  his  house.  His 

oldest  boy  Tom  is  just  through  college  and  he  wanted  me 
to  help  him  give  the  boy  some  good  advice.  Now  I  knew 

perfectly  well  Johnson  didn't  need  any  help  and  that  I 
probably  wouldn't  get  a  chance  to  say  anything  anyhow. But  I  was  rather  glad  of  a  chance  to  hear  Johnson  hold 
forth,  so  I  was  on  hand  at  the  appointed  hour,  and 
Johnson  didn't  waste  any  time  getting  over  the  prelim- inaries. 

"Godfrey,  old  man,"  he  started  out.  But  somehow  that 
adjective  "old"  doesn't  seem  half  as  chummy  as  it  did 
ten  years  ago.  "Tom  has  been  spending  four  years  load- 

ing up  with  a  lot  of  things  you  and  I  never  got  a  peek 

at,  things  we  ought  to  know  but  don't.  But  I'm  trying 
Ho  tell  him  that  there  are  some  of  the  things  we've 
learned  that  all  the  colleges  in  the  world  can't  teach  him. 
We  learned  how  to  work  with  our  hands  and  how  to  do 

things  that  don't  grow  in  text  books;  things  that  are  at 
the  bottom  of  every  successful  business. 

"Now,  I  don't  mean  that  Tom  is  lazy.  He  can  play 
tennis  by  the  hour  and  dance  'til  sun  up.  Likewise,  he 
can  chase  the  festive  lawn-mower  and  do  a  few  dirty 
but  useful  jobs  in  the  shop.  But  he  doesn't  quite  see 
why  he  should  spend  three  or  four  years  in  the  shop  at 
the  lathe  and  the  bench,  before  he  begins  to  take  over 

some  or  all  of  my  burdens.  It  isn't  easy  to  tell  him  why 
so  I  asked  you  down  to  help  me  hold  a  post-rhortem  on 
some  of  the  big  businesses  in  this  town  and  see  if  we 

can't  show  him  that  they  are  suffering  from  fatty  de- 
generation of  the  pocketbook  and  what  caused  it. 

What  Happened  to  Excelsior 

"Take  the  Excelsior  Box  Company  that  old  man  Starr 
started  over  forty  years  ago.  Joe  Starr  knew  boxes 
better  than  he  knew  his  wife's  relations.  He'd  made  'em 
with  his  own  hands,  he  knew  every  twist  and  turn  for 
getting  boxes  out  at  low  cost  and  for  selling  them  too. 
More  than  all  that  he  knew  men,  and  especially  his  own 
men.  He  worked  long  hours  with  his  men  in  the  old 
days.  And  he  never  got  beyond  being  called  Joe  by  his 
own  cronies  or  of  knowing  as  many  of  his  men  as  pos- 

sible by  their  iirst  names.  Knew  their  families  and  was 
generally  interested  in  the  sons  and  daughters  and  their 
new  babies. 

"Now  Joe  Starr  never  had  an  education,  but  he  gave 
his  son  Percy  the  best  that  money  could  buy.  Wanted 

I  him  to  learn  the  technical  side  of  manufacturing  that 
he  had  never  fully  understood,  so  he  could  turn  the 
works  over  to  Percy  and  take  it  easy  in  his  old  age. 
Percy  was  a  good  sort  of  a  chap  in  spite  of  his  name, 

which  wasn't  of  his  own  choosing.  He  meant  to  do  the 
right  thing  but  he  didn't  know  how.  His  dad  didn't 
realize  that  knowing  how  to  work  is  even  more  impor- 

tant than  a  college  education.  And  Joe  sort  of  coddled 
Percy  after  his  mother  died,  not  knowing  he  was  doing 
the  worst  thing  possible  for  the  boy  and  the  business 
he  was  to  take  over. 

"When  Percy  came  home  from  college  he  had  an 
education  with  all  the  trimmings.  There  wasn't  a  better 
dancer  for  miles  and  he  was  some  popular  with  the 
girls  and  the  boys  too — of  the  dancing  set.  But  when  it 
came  to  going  into  the  shop  for  three  years  and  learning 

the  business  from  the  ground  up,  Percy  couldn't  see  it. 
It  didn't  fit  in  with  all  night  dances  to  be  on  the  job 

when  the  whistle  blew  the  next  morning.  And  what 
was  a  college  education  good  for  if  you  had  to  go  into the  shop  and  learn  it  all  over  again. 

"Joe  Starr  compromised  by  letting  Percy  hit  the  high spots  in  the  factory  for  three  or  four  months.  But  he 
never  really  learned  how  to  work  or  what  work  meant. 
He  didn't  get  to  know  the  men  in  the  shop.  Not  because he  intended  to  be  uppish,  but  they  didn't  travel  in  his 
social  set  and  he  hadn't  any  real  interest  in  them.  He 
couldn't  see  any  connection  between  knowing  the  plant and  its  men  and  getting  economical  production. 

"Old  Joe  was  pretty  tired  by  the  time  Percy  had graduated  from  his  four  months'  bluff  at  working  in  the 
shop  and  it  wasn't  long  before  he  went  up  into  the woods  on  a  long  fishing  trip.  Lord  knows  he  had  earned 
a  rest  and  no  one  blamed  him  for  taking  it,  but  every- 

one was  dubious  at  seeing  Percy  at  the  helm.  He  was 
a  likeable  chap,  plenty  of  poise  and  dignity  but  an  utter 
lack  of  real  knowledge  about  the  busines.s.  The  men 
didn't  know  him  any  better  than  he  knew  them— and 
they  hadn't  any  confidence  in  him.  And  when  men 
lose  confidence  in  the  boss,  there's  trouble  in  the  air. 

Knowing  When  to  Bust  the  Rules 

"One  of  the  great  troubles  with  college  men  is  that 
they  get  the  idea  that  business  management  is  learning 
a  set  of  rules  and  following  them.  That  was  what 
ailed  Percy.  He'd  studied  management,  scientific  and 
otherwise,  and  he  thought  that  all  you  had  to  do  was  to 
sit  in  the  office  and  get  reports  from  department  heads. 
He  didn't  know  that  reports  never  tell  the  whole  story 
and  that  it  takes  personal  contact  with  the  shop,  or  as 
much  of  it  as  possible  to  know  what  is  really  going  on. 

"He  was  one  of  those  birds — and  there  are  a  lot  of 
them — who  think  that  rules  mean  management.  You 
have  to  have  rule's,  of  course,  but  Godfrey  and  I  know 
that  real  management  means  knowing  when  to  bust  the 

rules.  And  you  can't  know  that  unless  you  know  the 
game  from  start  to  finish.  You've  got  to  know  the  shop 
so  well  you  can  sense  it  whenever  something  is  going 
wrong,  as  it  does  at  times,  even  in  the  best  regulated 
families. 

"Percy  didn't  know  when  to  bust  the  rules  and  the 
wouldn't  let  anyone  else  tell  him.  The  men  in  the  shop 
no  longer  had  anyone  to  be  loyal  to  and  you  can't  expect 
loyalty  without  giving  something  in  return.  His  best 
men  drifted  away,  production  dropped,  overhead  went  up 
and  profits  disappeared.  Then  he  got  a  large  loan  from 
the  bank  and  the  bank  put  in  a  man  to  run  the  plant. 
There  may  be  cases,  Tom,  where  a  bank  picks  the  right 

men  to  run  a  plant,  but  I've  never  seen  one.  Frank 
Vanderlip  wrote  a  nice  article  a  few  years  ago  on  how 
he  picked  his  $25,000  men — but  did  anyone  notice  any 
brilliant  managers  picked  by  the  bankers  to  run  the 

munition  plants  during  the  war?  If  I  hadn't  picked 
better  managers  for  foremen  than  they  did  to  handle 

big  plants,  there  wouldn't  be  any  business  for  you  to 
manage  some  of  these  days,  Tom.  If  you  ever  get  to  the 
point  of  getting  the  bankers  in  this  concern  you  better 

go  out  and  dig  up  a  job  somewhere  else.  There  won't 
be  enough  remains  to  hold  a  decent  funeral  over. 

"Then  there  was  the  Acme  Gas  Engine  Company, 
almost  the  same  story.  Used  to  work  there  myself  and 
knew  old  man  Jones  when  he  was  running  the  place 

right.  We'd  all  work  our  fool  heads  off  for  Jones  any 
day.  But  when  he  turned  the  plant  over  to  his  son-in- 
law  who  had  been  head  soda  water  jerker  in  a  high 

toned  drug  store,  the  end  wasn't  long  in  coming.    The 
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boy  tried  to  learn  gas  engine  building  from  a  desk  in 
the  office  and  got  so  he  could  tell  a  spark  plug  from  the 

exhaust  manifold,  but  he  didn't  know  the  game  and  the 
same  thing  happened  there.  That's  really  what  made 
the  chance  for  me  to  go  into  the  gas  engine  game.  And 
I  want  you  to  really  know  the  business  so  you  can  stay 
in  it.  These  are  only  two  cases  but  they  ought  to  satisfy 
anyone  who  doubts  the  necessity  of  getting  a  real  inside 
knowledge  of  the  business. 

New  Management  Problem  Now 

"Tom,  my  boy,  you're  going  to  have  a  harder  job  than 
I  did,  in  some  ways.  I  worked  ten  to  fifteen  hours  a  day 
building  this  business  up.  My  men  worked  with  me, 
largely  because  I  worked  myself  and  they  knew  I  could 
do  any  job  in  the  shop.  Those  days  have  gone.  Eight 

hours  is  the  rule  now  and  I'm  glad  of  it.  It's  enough 
with  the  lack  of  variety  that  comes  from  so  much  auto- 

matic machinery.  But  it  brings  new  problems  that 

you've  got  to  face — and  master — or  the  Johnson  Motor 
Works  will  go  like  the  Excelsior  Box  Company. 

"You  can't  know  the  family  history  of  every  man  as 
I  did,  but  you've  got  to  come  as  near  to  it  as  you  can. 
First,  by  learning  the  motor  business  from  the  bottom 

up,  and  next,  by  learning  to  know  the  men.  You've 
got  to  learn  their  way  of  thinking,  how  things  appear 

to  them — psychology  you  college  chaps  call  it.  You'll 
find  they're  apt  to  be  suspicious  until  you  show  'em 
you're  playing  the  game  squarely.  You  can't  blame  'em 
either,  for  they've  had  a  lot  of  jokers  put  over  on  them 
under  various  guises  and  by  various  names.  But  they'll 
play  fair  if  you  do.  After  you've  lived  with  them  a 
while  you'll  find  out  that  they  are  real  men,  with  real 
ideas  and  ambitions,  even  if  they  don't  go  in  your  social 
Bet.  And  don't  forget  this,  son,  whether  you  like  them 
or  not  you  can't  run  this  business,  or  any  other,  without 
them. 

"In  the  days  when  Godfrey  and  I  were  in  the  shop, 
there  were  but  a  small  number  of  men  and  the  boss 
knew  every  man  and  all  about  him.  Every  man  knew 
about  the  boss  too.  Knew  he  was  working  hard  to  build 
a  business  and  so  worked  with  him.  He  knew  where 

every  machine  was  going  and  was  almost  as  much  in- 
terested in  the  work  as  the  boss  himself.  The  big  shop 

with  its  departments,  has  changed  this.  We  let  a  lot  of 
the  interest  drift  out  of  the  big  shop  and  its  up  to  the 
new  managers  to  bring  it  back  and  then  keep  it  as  they 
would  any  valuable  asset. 

Putting  Human  Interest  Back  in  the  Shop 

"Shop  committees,  work  councils  and  other  things  are 
attempted,  to  put  back  the  human  interest  that  the 
personality  of  the  old  boss  put  in  the  business.  But  in 
too  many  cases  Ihese  things  are  introduced  without 

knowing  or  caring  what  the  real  object  is.  It's  like 
Percy  Starr  and  his  rules  of  management.  Unless  you 
know  the  men,  know  the  kind  of  human  interest  and  en- 

couragement they  want  and  need,  and  are  honest  your- 
self, no  plan  will  work  out  for  long.  Too  many  plans 

of  "industrial  democracy"  have  been  installed  as  a  sop 
to  men  who  were  dissatisfied  with  the  shop  because  of 
its  lack  of  human  interest.  If  the  management  and 
men  know  and  trust  each  other — any  old  plan  will  work. 

If  they  don't  the  best  plan  will  fail  to  bring  the  desired 
results. 

"Money  isn't  everything  son,  either  to  the  man  in  the 
shop  or  to  the  boss.  But  don't  think  that  calling  a  man 
Bill  and  a.sking  after  the  kids  takes  the  place  of  a  fair 
wage  in  the  pay  envelope.    They  belong  together  and  if 

your  men  are  with  you,  you  can  well  afford  to  pay  even 

more  than  the  market  rate,  for  you'll  get  production 
that  will  surprise  anyone  who  doesn't  know  what  real 
co-operation  will  do. 

"Tom,  my  boy,  I'm  depending  on  you  to  carry-on 
when  I'm  out  of  the  running  or  tucked  away  in  an  urn. 
And  it  isn't  just  because  I  worked  twelve  hours  a  day 
that  I  want  you  to  go  into  the  shop  for  a  few  years. 

It's  because  I  want  you  to  be  able  to  run  it  better  than 
I  have.  Your  education,  plus  actual  experience  with 
motors  and  men,  will  help  you  build  this  into  a  bigger 
and  better  plant  than  I  ever  could. 

Learn  Men  and  of  Men 

"Go  into  the  shop  and  learn  men.  Show  'em  you  art 
as  fair  and  honest  as  they  are.  Help  them  whenever 
you  can,  and  let  them  help  you.  For  even  if  thev 

wouldn't  know  an  algebra  sign  from  a  laundry  ticket, 
they  know  a  lot  which  you've  got  to  learn.  Be  one  of 
them — not  like  a  chap  conde.scending  to  do  time  with 

'em  because  your  dad  wants  you  to.  Learn  to  know 
them  and  their  aims  and  ambitions  and  you'll  under- 

stand and  sympathise  with  them  in  many  things.  Play 

fair  with  them  and  you'll  have  the  Johnson  Motor  Works 
a  model  for  good-fellowship  and  production,  for  they  go 
hand  in  hand  with  the  right  management. 

"Guess  I've  talked  an  ear  off  both  of  you.  But  it's  a 
subject  that's  very  near  to  my  heart  Tom,  and  I  know 
you'll  come  through  O.K.  Remember  that  no  business 
can  be  run  on  rules  alone,  it  needs  real  men  who  know 
the  game.  And  if  Godfrey  here  happens  to  be  around 

when  I'm  not,  he'll  help  steer  you  right  if  you  need  it." 
As  I  expected,  Johnson  did  all  the  talking.  But  if 

Tom  follows  his  dad's  lead,  he  wont  come  to  the  cropper 
that  Percy  Starr  did.  Nor  will  the  Johnson  Motor  Co 
go  on  the  wrong  side  of  the  ledger. 

To  "Potter"  or  to  "Scog" 
By  D.  G.  Meikle 

On  page  117,  Vol.  58,  of  the  American  Machinist,  one 
of  your  contributors  gives  a  very  interesting  explana- 

tion of  the  origin  of  the  expression  "to  potter." 
Looking  tit  the  modem  steam  engine,  it  does  not  seem 

possible  that  the  first  engines  were  left,  so  far  as  timing 
devices  for  valve  opening  and  closing  were  concerned, 
to  the  mercy  of  boys,  who,  like  the  present  generation  of 
boys,  had  the  idea  that  all  work  and  no  play  was  a  poor 
kind  of  existence. 

Now  the  fact  that  Potter  had  this  idea  in  mind  when 
he  invented  his  rigging,  is  known  by  the  fact  that  he 
himself  named  the  contraption,  and  the  name  he  gave  it 
showed  what  induced  him  to  think  it  up.  If  the  old 
Scotch  engineer  who  told  the  yam  is  correct,  and  it 
seems  borne  out  by  facts,  the  boy  called  the  mechanism 

a  "scoggin  catch,"  which  he  coined  from  an  old  Scotch 
verb  "to  scog,"  meaning  "to  loaf"  or  "to  skylark,"  or  in 
fact  to  do  anjrthing  that  had  no  useful  purpose. 

Now  this  is  slightly  different  from  to  potter  because 
most  people  have  the  idea  that  pottering  means  mostly 
doing  some  kind  of  work,  but  without  haste  or  without 

a-^iy  defined  plans  in  mind,  rather  in  the  nature  of 
amusing  themselves  by  working  for  pleasure,  instead  of 
from  necessity.  However  we  get  back  to  the  fact  that 
if  to  potter  is  to  invent  something  useful  and  not  to  loaf, 
then  Potter  pottered  only  so  that  he  would  have  the  time 

to  loaf,  or  as  he  put  it  "to  scog." ♦ 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  infonnatton  on 
UHefDl  methods.  Its  scope  inelodes  all  divisions 
of  the  maehinp  hailding  industry,  from  draft- 

ing room    to    shipping    platform.      The    articles 

are  made  ap  from  letters  sahmftted  from  all 
over  the  world.  Descriptions  of  methods  or  <to- 
vlces  that  have  proved  their  value  are  caref(4fy 
considered,   and   those   published   are   paid   for 

Device  for  Milling  Seats  on  Locking  Bolts 
By  George  Edgar 

Herewith  is  shown  a  handy  milling  tool  for  cutting 

the  "flat"  on  a  clamping  bolt  used  to  lock  a  sliding 
bar  in  place.  As  only  a  few  clamping  bolts  are  used, 

it  doesn't  pay  to  set  up  a  milling  machine  for  the  work, 
and  yet  filing  doesn't  produce  accurate  enough  results. 

The  helical  cutter  A  is  held  on  a  spindle  running 
in  two  bearing  bushings.  The  tool  is  inserted  in  the 
large  hole  in  the  casting  B  after  the  shouldered 
clamping  C  bolt  is  in  place  and  the  nut  put  on.  Then, 
as  the  milling  cutter  is  turned  with  a  wrench,  the  nut 
on  the  clamping  bolt  is  gradually  tightened  until  the 
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DEVICE  FOR  MILLING  SEATS  ON  LOCKING  BOLTS 

proper  seat  is  obtained.  With  a  seat  as  accurately  cut 
as  can  be  done  with  this  device,  it  is  easy  to  securely 
lock  the  sliding  bar  wherever  wanted  with  a  very  slight 
turn  of  the  nut  on  the  clamping  bolt.  The  bar  to  be 
clamped  is  shown  at  D. 

A  Drilling  Jig  for  Round  Stock 
By  Everret  Shawn 

Several  writers  have  recently  described  jigs  for  hold- 
ing round  .stock  for  drilling.     The  jig  shown  has  been 

used  in  our  shop  for  several  years.  The  stock  is  slipped 
through  the  Vs  and  butted  against  a  stop.  Thumb- 

screws are  used  to  clamp  the  stock  while  drilling.  Two 
holes  may  be  drilled  with  this  jig  at  one  setting  and 
it  is  so  made  that  the  distance  between  the  holes  can 
be  varied  considerably.  Slip  bushings  are  used  to  allow 
for  different  sized  drills.  This  jig  is  easily  made  and 
can  be  arranged  to  suit  a  large  variety  of  work. 

A  Tilting  Cupola 
By  Sandy  Copeland 

The  cupola  shown  herewith  is  so  small  in  diametei 
as  to  make  the  relining  of  it  a  diflScult  task  and  so  the 
lower  section  is  hung  on  trunnions  in  order  that  it  may 
be  lowered  to  the  position  shown  in  the  photograph. 

The  stack,  in  which  is  the  charging  door,  is  perma- 
nently supported  by  the  framework.  The  lower  end 

of  the  stack  is  bell-mouthed  so  that  when  the  cupola 
is  raised  to  a  vertical  position  it  is  not  necessary  to 
make  a  joint  between  it  and  the  stack. 

The  cupola  is  fitted  with  the  ucual  drop-bottom  to 
get  rid  of  the  remains  of  the  charge  after  the  run  is 
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A  TILTING  CUPOLA 

completed.    The  blast  is  delivered  to  the  tuyeres  through 
one  of  the  hollow  trunnions. 

The  section  here  shown  is  perhaps  4  ft.  deep  by  about 
16  in.  in  diameter  and  though  the  relining  is  not  exactly 

child's  play  it  is  much  easier  of  accomplishment  than 
would  be  the  job  of  relining  a  vertical  cupola  of  such 
small  diameter. 
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Long-Distance  Planing 
By  Henry  M.  Clary 

The  frame,  or  bed  casting,  used  in  one  of  the  latest 

products  of  the  Badger  Tool  Co.,  Beloit,  Wis.,  has  an 
angle  on  the  finished  surface  on  each  side  of  the  casting, 
as  indicated  at  A  in  the  illustration.  As  the  central 
portion  of  the  casting  rises  a  couple  of  feet  above  the 
surfaces  mentioned,  when  the  cross-rail  is  high  enough 
so  that  the  casting  can  pass  under  it,  it  is  so  high  that 

ordinary  tools  can  not  reach  the  woi-k. 
The  foreman  had  two  bars  of  2i-in.  square  steel  cut 

to  length  and  made  into  toolholders  as  shown  in  the 
photograph.  A  square  hole  was  made  through  the  lower 
end  of  each  bar  for  the  toolbit,  and  just  above  it  a  hole 
was  drilled  and  tapped  for  a  :S-in.  bolt.  Then  two  angle 
plates  were  made,  the  inner  surface  on  one  side  of  each 
being  finished  to  the  angle  required  on  the  casting,  and 
these  plates  were  attached  to  the  side  heads  as  shown. 

LONG-DISTANCE  PLANING 

Special  bolts  with  large  heads  were  made  to  fit  the  ii-in. 
holes  and  the  toolholders  were  clamped  in  the  toolblocks 
on  the  cross-rail  heads. 

The  heads  of  the  bolts  bear  against  the  tapered  sur- 
faces of  the  angle  plates  so  as  to  keep  the  toolholders 

from  springing,  while  at  the  same  time  maintaining  the 
correct  angle. 

Power  Feed  for  an  Old  Lathe 
By  George  Allen 

The  article  by  William  Clancy  on  page  1008,  Vol.  57 
of  the  American  Machinist  about  putting  power  feed  on 
an  old  lathe  reminded  me  of  one  we  put  on  an  old 
fashioned  turret  lathe  a  few  years  ago.  As  shown  in 
the  accompanying  illustration,  the  old  turret  lathe  re- 

ferred to  originally  had  only  hand  cross  and  longitudinal 
feeds  which  were  operated  in  each  case  by  a  large  ball 
crank.  We  had  a  large  number  of  bushings  to  bore  out 
and  decided  to  arrange  the  old  machine  so  it  would  auto- 

matically feed  in  the  boring  tool.  This  we  did  by 
putting  a  shaft  at  the  back  of  the  machine  with  a 
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grooved  pulley  on  it  as  can  be  seen  in  the  illustration. 
A  large  grooved  pulley  was  also  put  on  the  longi- 

tudinal feed  screw  of  the  tun-et  and  a  round  belt  used 
to  connect  this  pulley  with  the  one  on  the  back  shaft. 
Tight  and  loose  pulleys  were  fitted  to  the  head  end  of 
the  back  shaft  and  a  rod  rigged  up  from  the  front 
so  as  to  shift  the  drive  belt  onto  the  loose  pulley  at  the 
end  of  the  cut.  An  emergency  clutch  was  also  rigged 
up  so  that  the  turret  feed  could  easily  be  thrown  out 
by  means  of  a  lever  shown  near  the  end  of  the  back 
shaft.  The  reverse  feed  was  obtained  by  means  of  a 
cross  belt  running  on  a  pulley  next  to  the  one  on  the 
back  shaft  that  gave  the  feeding  movements.  Both 
feed  belts  were  driven  from  a  small  drum  geared  to  the 
lathe  spindle  and  the  belts  were  shifted  in  the  same  way 
as  those  of  a  planer  except  that  two  loose  pulleys  were 
used.  The  arrangement  worked  very  well  and  did  con- 

siderably better  work  than  with  only  the  hand  feed. 

A  Hand  Tapping  Device 
By  Edgar  Allen 

Sometimes  in  making  small  parts  it  is  better,  for 
certain  operations,  to  do  the  work  by  hand  than  to 
attempt  it  on  any  of  the  regular  machines.  The  tapping 
of  small  irregular  parts  is,  in  very  many  cases,  entirely 
hand  work  which  is  necessarily  slow.  To  speed  up  work 
on  jobs  of  this  kind,  we  made  the  device  shown  in  the 
illustration.  The  construction  is  so  plainly  shown  as  to 
need  no  explanation,  since  one  of  the  tapped  pieces  may 
be  seen  hanging  on  the  end  of  the  tap  at  the  extreme 
left.  A  girl  can  tap  small  brass  parts  about  as  fast 
as  she  can  pick  them  up.  The  number  and  variety  of 
pieces  that  can  be  tapped  with  this  device  in  a  day  is 
astonishing. 

A   HAND   TAPPING  DEIVTCE 
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Jig  for  Drilling  Spanner  Holes  in 
Gland  Nuts 

By  Frank  Avey 

The  jig  shown  herewith  is  a  simple  little  indexing 
device  for  drilling  the  spanner  holes  in  brass  gland  nuts. 
Two  of  the  gland  nuts  are  shown  in  the  foreground  and 
one  in  the  jig.     The  nut  to  be  drilled  is  slipped  over  a 

JIG   FOR    DRILLING    SPANNER    HOLES    IN   GLAND   NUTS 

rotating  holder  and  against  a  shoulder  in  which  are  cut 
notches  corresponding  to  the  holes  to  be  drilled  in  the 
nut.  A  spring  latch  screwed  to  the  side  of  the  base 
casting  acts  as  a  spacing  and  locking  device.  The  jig 
is  attached  to  the  drilling  machine  table  and  the  spindle 
stop  set  so  that  the  drill  will  go  just  deep  enough  for 
the  spanner  pin  and  not  entirely  through  the  shell  of 
the  gland  nut.  Any  boy  can  operate  the  jig  and  get 
good  results  after  it  is  properly  set. 

Reducing  the  Diameter  of  a  Hole  by  Heat 
By  F.  M.  A'Hearn 

A  good  illustration  of  the  possibilities  of  making  a 
hole  smaller  in  diameter  by  heating  the  surrounding 
metal,  presented  itself  to  one  of  our  workmen  the  other 
day  without  previous  arrangement  or  intent  when  he 
tried  to  shrink  a  piston  on  a  rod. 

The  job  was  shrinking  an  ordinary  locomotive  piston 
of  the  assembled  type  on  the  rod.  The  hole  was  cham- 

fered at  one  end  and  the  rod  shouldered  far  enough 
back  to  allow  it  to  project  for  about  3  in.,  so  that  the 
extra  length  could  be  riveted  over  into  the  chamfer  and 
assist  the  shrink  to  hold  the  piston  on  the  rod.  It  was 
customary  to  reduce  the  diameter  of  the  rod  for  a  dis- 

tance of  i  in.  from  the  end  by  the  amount  of  the  shrink 
allowance  for  the  purpose  of  facilitating  the  entering  of 
the  rod  in  the  heated  piston  when  making  the  shrink. 

The  machine  work  was  finished  in  the  usual  manner 
and  the  reduced  end  of  the  rod  set  into  the  hole  in 
which  way  it  was  sent  to  the  blacksmith  shop  for 
shrinking. 
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The  blacksmith  who  did  the  heating  had  had  little 
experience  with  work  of  this  kind  as  was  evidenced  by the  fact  that  he  built  up  a  ring  of  wet  coke  around  his 
hre,  placed  the  piston  over  it  and  filled  the  hole  with coke  so  that  the  fire  would  draw  up  through  it  as  if  it were  a  chimney. 

When  the  blacksmith  had  brought  the  work  to  what 
he  thought  was  a  proper  heat  he  called  in  the  machinist to  witness  the  shrink,  but,  much  to  the  astonishment  of 
both,  not  even  the  reduced  end  of  the  rod  would  enter the  hole. 

The  head  was  laid  by  until  it  was  cold,  when  it  was 
refitted;  the  machinist  having  to  remove  over  A.  in  of 
stock  in  order  to  bring  the  diameter  to  the  proper  shrink allowance.  When  the  head  was  again  heated,  this  time 
in  a  proper  manner,  there  was  no  further  trouble  with 
the  shrinking  and  the  fit  was  satisfactory.   -^   

Making  Small  Wheels  for 
Internal  Grinding 

By  John  J.  Bradley  and  R.  s.  Beaudford 
In  almost  every  shop,  it  is  necessary  to  do  some  in- 

ternal grinding,  and  often  no  small  wheels  are  available 
for  the  job.  The  time  necessary  to  send  off  and  pur- 

chase the  proper  wheels  would  be  too  great.  Small 
wheels  can  be  easily  and  quickly  made  from  broken 
wheels  of  thin  section  which  are  to  be  found  around every  shop. 

A  simple  way  to  make  a  small  wheel  is  to  bore  a  hole 
in  the  broken  piece  the  required  size  with  a  file,  either 
by  hand  or  by  using  a  carpenter's  brace  to  hold  the  file, 
and  grind  the  piece  to  the  required  size  on  an  ordinary 
grinding  wheel. 

The  wheel  so  made  can  then  be  placed  on  an  arbor 
and  dressed  with  a  diamond.  Such  a  wheel  compares 
favorably  with  the  commercial  product,  and  the  time 
required  to  make  it  is  almost  less  than  it  takes  to  tell 
how  it  is  done. 

Stamping  Angle  of  Top  Rake  on 
Form  Tools 

By  William  Klinkow,  Jr. 

Many  shops  make  a  practice  of  grinding  a  definite 
degree  of  top  rake  on  all  circular,  dovetailed  and  flat 
forming  tools.  The  tool  designer  has  a  joyous  time  in 
figuring  sines,  cosines,  tangents,  etc.,  to  allow  for  this 
rake  and  the  toolmaker  follows  the  drawings.  If  the 
calculations  are  correct  and  the  toolmaker  makes  no 
mistakes,  everything  is  lovely. 

Then  the  tool  gets  dull  from  continued  use  and  it  is 
sent  to  the  tool  crib  to  be  reground.  The  tool  sharpener 

takes  a  squint  at  it  with  his  "eagle  eye"  and  grinds  it 
to  suit  his  own  ideas.  The  tool  goes  back  into  service 
and  trouble  begins. 

I  would  suggest  that  all  such  tools  be  stamped  with 
the  angle  of  top  rake  to  which  they  are  designed  and,  on 
circular  tools,  with  the  distance  the  edge  is  supposed  to 
be  below  center.  If  the  tool  sharpener  is  required  to 
observe  these  figures  in  regrinding  the  tool,  a  lot  of 
trouble  and  useless  argument  will  be  eliminated. 

It  doesn't  take  a  great  deal  of  difference  in  the  angle 
of  top  rake  to  bring  about  an  appreciable  variation  from 
original  sizes  between  steps,  especially  if  the  steps  are 
large  and  the  work  is  held  to  close  tolerances. 
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Two  Ways  of  Making  a  Core— Discussion 
By  F.  C.  Edwards     ■ 

Birmingham,  l-^ngland 

In  an  article  under  the  above  title  by  M.  E.  Duggan 
on  page  735,  Vol.  57,  of  the  American  Machinist,  Mr. 
Duggan  makes  categorical  statemnts  on  points  which 
are  distinctly  debatable. 

Broadly,  in  his  attempt  to  vindicate  the  soundness  of 
the  method  contained  in  his  original  article,  he  argues 
that  so  long  as  a  certain  foundry  operation  is  possible 
or  practicable,  it  should  be  allowed  the  same  standing 
before  the  eyes  of  the  young  journeyman  patternmaker 
as  the  best  known  method.  Is  not  this  almost  tan- 

tamount to  saying  that  it  matters  little  if  they  learn  the 
wrong  way  first,  because,  by  experience — and  at  the 
expense  of  their  employers,  they  will  gradually  grope 
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KlU.  1— ORIGINAL,  PATTERN.    FIG.   2 — NEW  PATTERN  AND 
CORE  BOX.     PIG.  3 — CORE  BOX  FOR  NEJW  PATTERN 

their  way  to  the  right  method?  With  good  reason  the 
old  Greek  professors  charged  double  fees  to  the  students 
who  came  to  them  with  previous  wrong  training;  for  it 
is  much  more  difficult  to  unlearn  than  to  learn. 

Leaving  out  of  the  question  crude  statements  that 
are  obviously  intended  to  convey  elementary  notions  of 
general  principles  (which  is  in  accordance  with  Herbert 

Spencer's  dictum  that  "Education  should  proceed  from 
the  general  to  the  particular"),  I  submit  that  examples 
given  for  instruction  should  be  based  upon  the  best 
known  practice  in  the  particular  kind  of  work  dealt 
with.  Further,  if  on  reading  an  article  in  which  a 
general  writer  illustrates  a  method  far  behind  the  times 

from  a  specialist's  point  of  view,  the  specialist  acts 
(according  to  the  advice  of  Mr.  Duggan)  and  passes  it 
up,  how  is  the  best  practice  to  get  beyond  the  confines 
of  the  shop  in  which — after  many  costly  experiments 
perhaps — it  has  been  proved  the  best? 

I  am  astounded  at  the  assertion  that  "the  word  proper 
does  not  apply  in  the  making  of  patterns,  etc."  And, 
since  it  may  be  taken  too  literally  by  those  who  are 
striving  to  acquire  knowledge  of  foundry  practice  in 
the  hope  of  perfecting  themselves  in  the  exercise  of 
their  craft,  I  must  beg  profoundly  to  differ. 

As  in  every  other  field  of  human  activity,  molders 
may  be  found  to  express  varying  opinions  on  certain 
points,  but  there  is  general  agreement  among  experi- 

enced craftsmen  as  to  the  best  of  several  ways  of 
making  a  job.  It  has  been  said  that  a  noticeable  effect 
of  education  is  to  reduce  the  differences  existing  be- 

tween men  on  the  fundamental  points  of  life.  Similarlv 
with  foundry  practice,  the  greater  the  experience  the 
less  likelihood  there  is  of  differences  of  opinion.  And 
when  a  specialist  throws  his  concentrated  light  upon  a 
subject,  as  P.  W.  Blake  is  criticized  for  doing,  interested 
readers  are  enabled  to  add  to  their  stock  of  tested  knowl- 

edge, with  the  consequent  dispelling  of  the  mists  of 
ignorance  and  the  nearer  approach  to  general  agreement 
as  to  what  constitutes  best  practice. 

Again,  Mr.  Duggan  denies  that  "the  patternmakei 
predetermines  the  operations  of  the  molder."  This  maj 
be  the  case  where  the  patternmaker  is  ignorant  of 

foundry  requirements.  Certainly  a  joiner  or  a  cabinet- 
maker could  not  be  expected  to  predetermine  these 

operations.  But  it  is  the  primary  business  of  the 
patternmaker  to  know — or  if  he  does  not  know  tc 
inquire — what  is  the  path  of  least  resistance  in  the 
foundry  for  the  particular  job  he  is  considering. 

Naturally,  this  "patternmaker's  foundry  sense" — as  it 
has  been  called — takes  years  to  develop.  But,  unques- 

tionably, it  can  be  developed,  and  it  should  be  the 
constant  endeavor  of  the  patternmaker  to  acquire  the 
foundry  point  of  view. 

Quite  recently,  a  simple  though  typical  case  came  to 
my  notice,  which  will  perhaps  serve  to  illustrate  this 
point.  A  number  of  castings  were  ordered  from  a 
pattern  bearing  a  certain  number.  The  pattern  had 
been  made  some  years  previously,  and  was  supposed  tc 
be  still  in  existence.  It  could  not  be  found,  however, 
and  a  new  one  had  to  be  made  to  replace  it.  This  was 
made  as  shown  in  Fig.  2.  Shortly  afterwards  the 
original  pattern  was  found.  This  was  made  as  shown 
in  Fig.  1.  Here,  then,  is  a  concrete  case  where  the 
patternmaker  predetermined  the  operation  of  the 
molder. 

The  pattern  shown  in  Fig.  1  is  "practicable,"  in  fact, 
before  the  other  pattern  was  made,  a  number  of  castings^ 
were  made  from  it,  molded  as  shown  in  the  figure.  But 
Fig.  2 — also  shown  as  molded — is  a  better  method,  since 
there  is  less  of  the  mold  to  be  lifted  in  the  cope,  and 
therefore  there  is  not  so  much  risk  of  mold  disturbance 

or  unsightly  joints  shown  on  the  casting'.  Fig.  3  shows 
the  corebox  and  is  self-explanatory. 

Handling  Heavy  Fixtures  in  the  Shop 
By  John  A.  Yungwirth 

I  think  that  the  majority  of  tool  room  foremen  who 
have  several  milling  machines  under  their  charge  have 
often  been  confronted  with  the  old  problem  of  how  best 
to  handle  the  dividing  heads,  vises,  vertical  attachments 
and  other  heavy  fixtures  that  are  used  on  such  machines, 
and  the  storing  of  same  when  not  in  use.  All  toolmakers 
are  familiar  with  the  back-breaking  task  of  lifting  these 
heavy  fixtures  from  floor  to  machine  and  back  again, 
or  from  a  stand  beside  the  machine  when  no  special 
hoist  is  provided. 

In  a  tool  room  where  I  was  employed  some  time  ago. 
we  facilitated  the  handling  of  these  tools  by  building 
a  substantial  table  or  stand,  approximately  36  in.  square 
and  42  in.  in  height.    The  top  we  covered  with  metal  to 
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allow  the  easy  sliding  of  fixtures  thereon,  and  fitted  the 
legs  with  good  casters,  so  that  the  stand  could  be  readily 
moved  to  any  part  of  the  room.  We  then  built  a  bench 
of  exactly  the  same  height  as  the  portable  table  and  of 
sufficient  size  to  adequately  accommodate  all  our  heavy 
fixtures.  This  also  was  covered  with  a  metal  top  and 
placed  in  a  position  easily  accessible  to  all  our  milling 
machines. 

With  this  equipment  one  man  could  handle  the  heav- 
iest fixtures  with  ease  and  without  undergoing  any  un- 

necessary strain.  The  portable  table  was  moved  along- 
side of  the  fixture  bench,  the  two  being  of  the  same 

height,  and  the  metal  top  allowed  the  tools  to  be  slid  to 
the  portable  table  very  readily.  The  table  was  then 
moved  to  the  machine  and  the  knee  of  the  latter  raised 
or  lowered  until  the  platen  was  on  the  same  level  when 
the  fixture  could  be  conveniently  moved  to  the  platen. 

The  advantages  of  this  method,  besides  labor  saving, 
are  that  the  floor  around  machines  is  always  kept  free 
of  all  obstructions  and  looks  neat  and  orderly,  while  at 
the  same  time  the  various  fixtures  are  well  taken  care 
of,  and  are  kept  safe  from  any  accidental  injury  when 
aot  in  use.  The  portable  table  also  comes  in  very  handy 
when  heavy  dies  or  jigs  are  to  be  moved  from  work 
bench  to  machine  and  vice  versa.  The  cost  of  making 
this  equipment  is  nominal  when  compared  to  the  cost  of 
either  a  portable  floor  crane  or  hoist  over  each  machine. 

Two  Pierce-Arrow  Connecting 
Rod  Gages 

By  Frank  C.  Hudson 

The  two  gages  shown  are  used  by  the  Pierce-Arrow 
Motor  Car  Co.,  Buffalo,  N.  Y.,  in  inspecting  the  center 

%9& 
FIG.  1— GAGE  FOR  TESTING  CENTER  DISTANCE  AND 

SQUARENESS  OF  HOLES 

listance  and  squareness  of  the  connecting  rod  holes 
and  also  the  milling  of  the  bolt  bosses  on  the  connecting 

rod  cap.  The  gage  shown  in  Fig.  1  consists  of  a  sub- 
stantial base  A  carrying  a  tool-steel,  hardened  and 

.rround  plug  B,  which  is  a  close  working  fit  for  the 
large  end  of  the  connecting  rod.  At  the  other  end  of 
the  fixture  is  a  slide  carrying  the  two  projections  shovtm 
at  CC.  This  is  made  adjustable  so  as  to  allow  it  to  be 
used  for  rods  having  different  center  distances. 
The  gage  requires  very  little  explanation  as  it  is 

similar  in  its  application  to  a  number  which  are  used 
for  this  purpose.  This  gage,  however,  combines  at  C 
the  test  for  both  parallelism  of  holes  and  their  being 
.square  with  each  other.  The  standard  testing  bar  D 
is  a  close  working  fit  in  the  piston  pin  hole  and  as  the 
bearing  points  on  C  are  six  inches  apart,  it  shows  a 

very  small  error  without  difficulty.  Only  the  main  di- 
mensions are  given  in  order  that  the  general  proportions 

may  be  easily  seen. 
The  gage  in  Fig.  2  is  more  unusual  as  it  tests  the 

location  of  the  bolt  bosses  on  ihe  connecting  rod  cap. 
It  consists  of  the  base  A  with  the  pin  B  for  the  small 
end  of  the  rod  and  the  flanged  disk  C  which  supports 
the  large  or  crank  pin  end.    The  rod  is  held  in  place 

r*   eiindfluth  vhmatfh  IZTSo"'  dim.   •> 
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FIG.   2— TESTING  BOLT  BOSSES  ON  ROD  CAP 

by  the  open  or  slotted  washer  shown  at  D,  while  the 
bolt  bosses  are  gaged  by  the  two  blocks  EE  shown  in 
both  views.  The  pad,  shown  on  the  main  view,  is  for 
convenience  in  marking  the  gage  for  identification. 

Pot  Castings  for  Piston  Rings 
By  Tom  H.  Blair 

I  am  reading  with  great  interest  the  articles  in  the 

American  Machinist,  "What's  wrong  with  the  railroad 
shops?"    [The  fifth  (last)  article  appeared  in  Vol.  58.1 

I  have  a  little  kink 
on  the  design  of  pot 
castings  from  which 
piston  rings  are  cut 
and  it  has  been 

adopted  by  my  em- 
ployers. Nearly  all 

pot  castings  are  made 
with  four  lugs  to  be 
used  in  bolting  to  the 
faceplate  of  a  lathe. 

IMPROVEMENT    IN   POT 
CASTINGS 

table  of  a  boring  mill  or  the 
These  lugs  are  of  little  use  as  the 

pots  are  generally  held  in  a  chuck.  I  had  our  pattern 
altered  as  shown  in  the  sketch  herewith  and  we  under- 

cut the  chuck  jaws  to  suit  the  angle  at  the  bottom. 
This  arrangement  saved  lots  of  time  in  truing  the  pot 

when  the  rings  were  cut  off  in  the  lathe,  as  the  chuck 
jaws  could  be  slackened  considerably  without  danger  of 
the  pot  falling  out.  A  web  cast  as  shown  at  A  was 
brought  against  one  of  the  chuck  jaws  and  prevented 
the  pot  from  turning. 

With  pots  made  in  this  way,  cuts  as  heavy  as  the 
machine  will  stand  can  be  taken  without  danger  of  tear- 

ing the  pot  out  of  the  chuck,  and  fully  20  per  cent  of 
the  set-up  time  can  be  saved. 
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Some  Figures  on  Watered  Stock 
in  Railroad  Capitalization 

ONE  OF  THE  first  arguments  brought  forth  by  a 
condemner  of  the  railroads  of  the  United  States 

relates  to  the  sinful  amount  of  water  in  their  capital 
stock.  Without  accurate  figures  to  back  his  contentions 
their  defender  is  hard  put  to  refute  the  generalization 
because  everyone  knows  of  the  bonus  stock  issued  in 
the  early  days  when  the  roads  were  being  built. 

In  a  recent  address,  George  E.  Roberts  of  the  Na- 
tional City  Bank  of  New  York  gave  figures  on  stock 

watering  that  are  interesting.  He  pointed  out  that 
most  of  the  roads  have  been  practically  rebuilt  in  the 
last  twenty  years.  So  much  money  has  been  spent  on 
them  that  the  original  stock  issues  are  quite  insignifi- 

cant. If  all  the  common  stock  issued  by  one  big  rail- 
road prior  to  a  reorganization  twenty-five  years  ago  had 

been  water,  it  would  be  but  four  per  cent  of  the  present 
capital  obligations.  The  deferred  dividends  for  four 
years  at  six  per  cent  on  the  stock  sold  at  par  since  the 
reorganization  would  cover  it. 

On  another  trunk  line  road  enough  stock  has  been 
sold  to  the  public  at  more  than  par  for  the  premiums 
thus  obtained  to  aggregate  more  than  all  the  stock 
issued  for  any  other  consideration  than  cash. 

There  is  no  possibility  of  any  watered  value  in  the 
valuation  surveys  conducted  by  the  I.  C.  C.  Equities 
under  this  official  valuation  run  from  $133  to  over  $200 
per  share  of  common  stock  on  such  roads  as  the  Santa 
Fe,  Rock  Island  and  Illinois  Central. 

When  politicians  and  bureaucrats  are  willing  to  ac- 
cept the  result  of  expert  investigations  and  stop  follow- 

ing surmises  and  guesses  in  framing  restrictive  legisla- 
tion, we  may  hope  that  the  railroad  managements  will 

have  a  chance  to  raise  the  money  they  so  urgently  need 

for  new  equipment  for  their  shops  and  for  transpor- 
tation. 

Good  Records  of  Shop  Methods 
Are  Valuable  Possessions 

NOTWITHSTANDING  all  that  has  been  written  and 
preached  about  the  necessity  of  keeping  records 

of  shop  operations,  there  are  many  shops  where  the 
only  records  existing  are  filed  away  in  the  heads  of  a 
few  men.  Some  foreman  has  found  a  good  way  of  doing 
some  operation  and  both  he  and  the  management  are 
happy,  the  management  because  the  work  is  being  done 
satisfactorily,  and  he  because  he  has  added  to  his  stock 
in  trade  and  has  made  himself  more  or  less  indis- 
pensable. 

If  his  method  is  merely  an  improvement  over  an  exist- 
ing one,  he  feels  that  the  company  will  be  so  many  dollars 

poorer  if  he  should  leave,  and  if  his  find  is  an  es.sential 
one,  if  it  is  the  solution  to  a  vexing  problem,  why  then  he 
has  the  company  where  he  wants  it.  Whether  the  man 
actually  feels  this  way  or  not  makes  no  difference.  His 
leaving  would  leave  the  company  in  a  hole.  The  man 
himself  may  be  an  old  and  trusted  employee  and  may 
have  no  thought  whatever  of  leaving  the  company,  and 
yet  there  will  come  a  time  when  he  does  leave,  for  even 
foremen  are  mortal. 

It  is  always  possible  to  find  a  way  to  do  some  machin- 
ing operation,  may  be  not  so  economically  or  quickly 

as  it  might  be  done,  but  in  some  way.  There  are  other 
operations  which  require  some  special  knowledge, 
knowledge  of  mixing  of  materials,  of  temperature,  of 
time  of  exposure  to  a  bath  or  to  heat,  in  short, 
knowledge  which  is  not  common,  like  ordinary  shop 
practice,  but  which  has  been  obtained  by  long  experience 
and  perhaps  experimentation.  Heat  treating,  anneal- 

ing, polishing,  japaning,  lacquering,  plating  and  other 
finishing  operations  belong  to  this  class. 

It  is  of  the  greatest  importance  to  a  concern  to  have 
the  information  relating  to  such  operations  in  some 
permanent  form  so  as  to  make  the  regular  operation  of 
the  shop  independent  of  the  presence  or  absence  of 
some  man.  , 

As  soon  as  a  satisfactory  method  is  established,  a 
record  should  be  made  and  filed.  When  a  better  method 
is  found  the  record  should  be  altered  or  a  new  one  made, 
and,  as  a  rule,  it  is  better  to  make  an  entirely  new 
record,  partly  as  a  matter  of  history,  partly  because  what 
seems  an  improvement  at  one  time  may  prove,  later  on, 
to  have  some  unsuspected  disadvantages,  compelling  the 

shop  to  go  back  to  the  old  one. 
As  to  the  man  who  discovers,  or  invents  or  improves 

a  method  he  should  be  paid  in  some  way,  be  it  with 
higher  wages,  or  a  bonus,  or  royalty  or  with  promotion. 
Should  he  insist  on  keeping  his  method  as  his  personal 
property,  then  it  is  better  to  let  him  go  and  start  all 
over  again  than  to  have  the  sword  of  Damocles  hanging 
over  the  company  with  the  certainty  that  it  is  going  to 
fall  some  time— when  the  man  dies. 

Standard  Sizes 
for  Circulars  and  Catalogs 

SEVERAL  WEEKS  ago  in  our  "Just  Suppose"  corner we  speculated  on  the  possibility  of  saving  time, 
trouble  and  money  by  reducing  the  number  of  sizes  of 
catalogs.  Apparently  our  thought  has  been  in  the  minds 
of  others  for  we  received  a  letter  shortly  after  the 

editorial  appeared  commending  the  idea  and  calling  at- 
tention to  the  fact  that  over  a  dozen  of  the  big  electrical 

manufacturers  have  already  adopted  a  size  of  eight  by 
ten  and  one-half  inches  for  their  bulletins  and  catalogs. 
So  large  a  percentage  of  the  production  of  the  electrical 
industry  is  controlled  by  this  group  that  their  action  is 
tantamount  to  standardization  of  catalog  size. 

Our  original  intimation  was  that  if  twenty-five  ma- 
chinery manufacturers  got  together  and  decided  on  a 

standard  size  for  their  catalogs  most  of  the  others  would 
follow  suit  and  another  elimination  of  waste  would  be 

accomplished.  Why  not  take  a  tip  from  the  electric 
fellows  and  get  together  on  this  business? 

^ 
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Heald  Hydraulically  Operated  Internal 
Grinding  Machine 

I 

The  Heald  Machine  Co.,  Worces- 
ter, Mass.,  has  just  placed  on  the 

market  the  No.  72  internal  grinding 
machine,  which  is  of  the  same  work 
size  and  capacity  as  the  No.  70,  but 

is  equipped  with  the  Heald  hydrauli- 
cally  operated  table  movement  as  well 
as  with  several  other  new  devices 
calculated  to  enhance  the  speed  and 
accuracy  of  production.  The  driving 
gears  and  speed  change  boxes  are 
eliminated  so  that  except  for  the  oil 
pump,  which  is  of  the  geared  type, 
there  is  no  toothed  gearing  of  any 
kind  in  the  machine. 

The  headstock  of  this  machine  is 
the  same  as  upon  the  No.  70,  and  is 
driven  by  a  belt  from  an  overhead 
countershaft  provided  with  five-step 
cone  pulleys  for  changing  the  rotative 
speed  of  the  work.  The  starting 
lever  extends  through  a  slot  in  the 
cover,    which    encloses    all    moving 

parts  of  the  head  except  the  spindle 
nose.  A  movement  of  this  lever  to 
the  left  throws  a  clutch  into  engage- 

ment with  the  constantly  running 
driving  pulley  and  starts  the  work, 
while  a  reverse  movement  withdraws 
the  clutch  and  automatically  applies 
a  brake  for  stopping  the  rotation 
quickly. 

The  table  movement  is  controUed 
entirely  by  the  two  small  levers 
shown  in  Fig.  1  upon  the  front  of 
the  machine  base.  The  upper  lever 
with  the  ball  handle  is  the  reversing 
lever,  determining  by  its  position  the 
direction  of  the  table  movement,  and 
may  be  thrown  from  one  extreme  po- 

sition to  the  other  at  any  time.  A 
spring  actuated  device  prevents  it 
from  stopping  in  mid-position. 

The  lower  lever  is  the  throttle  and 

speed  control.  With  this  lever  at  the 
extreme  right  position  the  throttle 

is  closed  and  the  table  is  at  rest. 
Moving  the  lever  to  the  left  until  the 
latch  engages  the  first  notch  of  the 
quadrant  starts  the  table  at  a  speed 
of  2  in.  per  min.,  at  which  speed  it 
continues  to  traverse  indefinitely  un- 

der control  of  the  reversing  dogs. 

The  speed  is  uniform  in  either  direc- 
tion and  there  is  no  hesitation  at  the 

point  of  reversal. 
Advancing  the  throttle  lever  to  the 

left  increases  the  speed  of  table 
traverse  by  suitable  increments  until 
at  the  extreme  left  position  of  the 

FIG.-t— HBALD  HXIlEAOWCALiJ  ©PBRATED  INTERNAL  GRINDING  ilACHINE 

FIG.   2— DIAilONU  TKUING  AND 
SIZING   DEVICE 

lever  the  table  is  traversing  at  a 
speed  of  36  ft.  per  minute.  The 
movement  of  the  throttle  lever  from 
closed  position  to  full  traverse  speed 

may  be  made  instantly  without  detri- 
ment to  the  machine.  In  practice  the 

operator  predetermines  the  speed  at 
which  he  desires  the  table  to  traverse, 
and  then  each  time  he  starts  the  table 
movement  he  merely  moves  the 
throttle  lever  at  once  to  the  corre- 

sponding notch  of  the  quadrant. 
The  point  of  automatic  reversal  is 

determined  by  easily  adjustable  dogs 
upon  the  front  of  the  table.  If,  for 
any  reason,  the  operator  desires  to 
over-run  the  table  in  either  direction 
he  merely  draws  the  ball  handle  of 
the  reversing  lever  toward  him  for  a 
distance  of  about  2  in.,  at  which  time 
the  automatic  reverse  is  out  of  action 
without  disturbing  the  functions  of 
the  lever  itself.  The  table  will  then 
move  to  the  extreme  position  and 
remain  there  (without  the  necessity 
of  closing  the  throttle)  until  the 
lever  is  throwri  in  the  opposite  direc- 

tion  by  the  hand  of  the  operator. 
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without  interferinjr  with  the  work  in 

proftreas.    The  lever  uihmx  the  end  of 
which  the  diamond  is  niounteti  has  » 

swinging  mowment  of  alxnit  45  dejj. 

in  »  vertical  plane  iwrallel  to  the 

axis  of  the  wi^rk.  and  ia  moved  hy 

means  of  the  ball  ha»\dle.    As  shown 

in  the  illustrations,  it  is  in  the  upper, 

or  **ou^  position,  but  ia  still  in  the 

SUM  v«rUc«l  plane  as  the  active  part 

active  twrtion  of  the  jHM-iphery  of  the 

grinding  wh»H>l  cannot  Ik>  set  to«.>  far 

out.  as  in  so  doing  the  wh»H>l  itself 
would  Ih>  turned  otT  by  the  diamond. 

Onlinarilv  the  diamond  would  Iw 

left  in  the  lower,  or  "active"  posi- tion; the  only  n>ason  for  providing 

the  swinging  movement  ia  to  raise 

the  diamond  out  of  the  v^>th  of  the 

largt^r  wheelheads  without  disturbing 
its  radial  .-netting. 

.\n  e>\d  vi<\v  of  the  machine,  Kig. 

a.  shows  the  t'oatuies  of  the  auto- 

matic sixing  mechanism,  the  con- 
struction and  setting  of  the  diamond 

truing  and  ai«ing  device,  and  also 

shows  the  detail  .^f  'he  Wit  tight- 

etier.    which    h..  v^  htHMi    de- 
scrilxMl  in  detail  on  i^Hge  275,  Vol.  58, 
of  Amt-HcuH  Machinist 

The  tnachine  weighs  .nppn>xin\ately 

4..'S00  IK.  wcupies  a  door  sjv>ce  of 

ClxSJ  ft.,  and  the  w\>rk  spinvlle  is  40 

in.  frtwi  the  tlwr.  The  work  spindle 

runs  in  plain  \vHrallel  bivnie  lH>aringa 

in  tatH^revl  draw-in  sltwt^s  with  ring 

nut  adjustments.  The  fnM»t  and  nsnr 

liearings  are  2 J  and  21  in.  in  diam- 

eter, reapectiwly.  The  \wrkhead 

will  swing  12  in.  inside  the  water 

guards,  which  art»  not  shown  in  the 

illustrations,  and  the  machine  will 

grind  holes  It  in.  deep.    The  Nwrk- 

IMoiiarch  Piilloy  Covering 

.\s  a  means  of  reducing  the  slip- 

page of  belts  on  pulleys,  a  pulley 

covering  has  recently  been  developed 

and  placed  on  the  market  by  the 

Monarch  Belting  Co.,  1270  Ontario 

St..  Cleveland.  Ohio.  The  covering 

consists  i>t'  a  specially  manufactured 

duck  that  i-  treated  with  a  preserva- 
tive material,  and  then  cemented  to 

the  face  of  the  pulley  by  a  special 

cement  furnished  by  the  concern. 

The  covering  can  Vh<  furnished  in 

the  site  neces8ar>'  and  can  Ih>  cut  to 

fit  the  pulley.  It  is  laid  on  in  a 

single  thickness  with  a  closely  fitting 

I  utt  joint  at  the  junction  of  the  ends. 

It  can  be  applied  to  all  tytx's  of  pul- 

leys. For  metal  pulleys  the  surfaia 

must  first  be  cleaned  of  dirt  and 

grcHse  and  then  washed  with  sal 
soda  solution.  Wooden  pulleys  are 

sand-papered  or  scraped  with  a  rasp 

to  give  a  dean  surface. 

The  cement  is  applied  to  both  the 

pulley  and  the  covering.  It  ia  used 
cold  and  furnishes  a  very  secure  grip. 

It  hardens  overnight,  so  that  it  is 

i>ot  necessary  to  keep  a  machine  out 

of  use  for  an  extendtnl  iH>riwl  to  ap- 

ply the  covering.  The  cement  is 
suitable  for  use  when  cementing  cloth 
disks  on  metal  wheels  of  disk  j 

grinders  and  similar  machines. 

No  non-slip  prtn''a rat  ions  are  placed 

on  the  Mt,  as  the  friction  lietwetMi 

the  iH-lt  and  the  ct>vering  is  large, 

and  tends  to  minimite  sliptwge.  The 

iwering  can  Ih-  cleaneii  with  gaso- 
line should  it  become  tilled  with  oil  or 

dirt.  The  covering  can  be  applied 

while  the  pulley  is  in  place  on  the 

machine,  and  it  is  not  necess.Hry  to 

employ  highly  skilU^  labor  for  the 

application. 
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Rockwell  Automatic  Rotary 
(Quenching  Tank 

A  rotary  quenchiriK  tank,  the  <U-MiKn 
of  which  in  haHcd  ufHin  th«;  principl*; 
of  th«:  Rfjckwcll  rotary  (unnuM,  han 
recently  been  developed  for  une  when 
heat^treatinK  Hmall  partM  in  large 
quantitieH.  In  the  aecompanyinff 
illuHtration,  the  tank,  which  in  a  re- 

cent product  of  the  W.  S.  IU)ckweli 

Co.,  50  Church  St.,  New  York,  N,*Y„ 
i '  Hhown  mounted  with  an  automatic 

ual  control.  The  unit  illlMtrated 

maken  a  very  efTet^-tive  automatic 
heatintr  and  aH>iin((  inntallation. 
Each  piece  of  the  work  in  «lven  In- 

dividual treatment  and  In  contin- 
uouMly  travelinK  throujch  the  heatinK 
and  coolinjf  of>eration«. 

The  coHt  of  production  of  the  work 
Mhould  he  low,  due  to  the  e<;onomy 
of  IaU)r,  time,  fuel  and  floor  xpace. 

IVXJKVVKLL    AI'Tf^ilATIC     HOTMIY    QUKS<tliSO  TA.MK    ilOVA't.KU  TO    JU/TART (••tri.vA'f;.. 

rotary  furnace.    Th»!  apparatu.M  K'ves 
1^        automatic  treatment  of  material  that 

i«  of  Huch  Hize  and  Hhape  ah  to  permit 

J  of  rotation  in  the  cfx>linjr  
proeww. 

After  the  material  beinx  treated 

ha«  i^en  slowly  hroujfht  up  to  tem- 
perature and  di«chartred  from  the 

furnace,  it  «lideH  quickly  into  the 
submerged  end  of  the  quenching  tank. 
Here  it  in  automatically  picked  up  in 
Hmall  batcheH  by  the  internal  thread 
of  the  rotating  tank  and  conveyed 

through  the  quenching  fluid  by  the 
ArchimedftH  Hcrew  a*  it  in  raixed  to 

the  cone-Hhaped  di.ncharge  Hpout  that 
an  l>e  Heen  at  the  front.  The  quench- 

ing fluid  fl'owH  through  both  the 
outer  tank  and  the  rotating  tank, 

and  it.'!  depth  may  \tc.  governed  by 
an  adju«taWe  outlet.  The  contin- 

uous movement  of  the  material  in 
the  circulating  fluid  in.iure*  nni- 
form  cooling. 

The  rotary  tank  may  be  operated 
directly  from  the  furnace  or  by  an 
indep/mdf-nt   drive  with   an   individ- 

and  the  small  percentage  of  rejec- 
tions. It  should  be  noted  that  the  only 

labor  required  is  that  for  supervision, 
thus  eliminating  to  a  great  extent 
the  human  element  in  the  treatment. 

Each  piece  is  automatically  cooled 
in  the  same  manner,  for  the  same 
length  of  time  and  at  the  required 
temperature. 

The  quenching  tank  is  made  in 
two  sizes,  the  larger  one  being  8  ft. 
long,  6  ft,  wide  and  4  ft.  6  in.  in 
height,  and  the  smaller  one  (>  x  4  x  3 
ft,  6  inches. 

Reliable  Machine  Works 

Cutting-Off  Toolholder 
The  Oddsen  toolholder  that  is 

shown  in  the  accompanying  illustra- 
tion has  recently  been  placed  on  the 

market  by  the  Reliable  Machine 
Works,  42  Sixteenth  St„  Brooklyn, 
N.  y.  The  holder  is  intended  for 

use    on    a    lathe    when    cntting-off 

round   stock,   and  it  it  adapted  to 
lx>th  Uxy\r<H>m  and  production  work 
where  ttie  machines  are  not  made 
larticularly  for  cutting-olf  operation*. 
It  is  of  especial  use  when  cutting 
short  lengths  of  Ijar  stock  or  pipe. 

The  chief  feature  of  the  device  is 

the  Im-X  that  the  work  is  supp«rt«<l 
by  the  V's  that  are  attached  to  the 
tfK»lholder,  In  this  way,  the  relation 
between  the  work  and  the  cutting 
iixA  is  maintained,  and  the  tool- 
holder  p<!rforms  the  function  of  a 
steadyrest.  It  supports  the  work 
closer  Ut  the  tool  than  can  be  done 
with  a  steadyrest,  it  is  always  In  the 
proper  relation  with  the  tool,  and 
need  not  be  movwl  when  cuts  are 
taken  at  different  positions. 

The  \>'x\y  of  the  tno]  consists  of  a 
l>ar  1  ii  'jiiare  and  8  In,  long.  In 

which  n,  cy4)ndri<Uil  mcmberMs  'ari 
ranged  to  slide  by  the  operation  of 
the  ?-in.  screw  at  the  rear  end  of  the 
bar.  The  inner  member  has  a  travel 

of  2i  in.  and  carries  the  cutting- 
off  Uxii,  which  is  of  the  standard 
4x1  in.  size.  The  small  hole  shown 
in  the  side  of  the  bar  is  provided  to 
'■nable  tightening  the  setscrew  that 
holds  the  tool  In  place. 

The  work-ffteadying  member  Is 
adjustable  to  take  diameters  up  to 
5  in.  It  can  be  adjusted  to  the  size 
of  the  tool  and  then  clamped  in  place 

by  the  setacrews  and  by  the  thumb- 
screw at  its  rear  end,  which  latter 

^crew  furnishes  support.  A  vertical 
movement  of  {  in.  is  providwl  for 
the  whole  work  clamping  member. 

\lKlA\Ht.K  MAC'HI.N'K  VVOf.K.-!  -l.  i  i  l.i»- 
OPT  TrK>I.HOLUKK 

SO  that  the  height  of  the  tool  can  be 
held  level  with  the  center  of  the 
work  as  the  edge  of  the  tool  is  grotin(< 
down.  The  holder  is  secured  to  the 
toolpost  of  the  lathe  bjr  a  clamp. 

It  is  claimed  for  the  tool  that 
chatter  and  vibration  arei  greatly 

reduced,  and  that  the  time  of  the  fit- 
ting operation  can  be  dimini.shed. 

Tool  breakage  is  also  diminished, 
and  the  tool  can  be  used  nntil  it  Imu" 
become  worn  short.  It  should  be 
noted  that  the  tool  is  always  fed  by 
hand,  and  that  the  cro«a  slide  of  the 
lathe  is  locked  in  tKwftfon. 
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Chadwick  Bearings 
Believing  that  engineering  prin- 

ciples which  have  proved  successful 
in  the  building  of  internal  combus- 

tion motors  can  be  successfully  ap- 
plied to  the  building  of  other  kinds  of 

machinery,  the  General  Aluminum  & 
Brass  Co.,  Detroit,  Mich.,  has  placed 
on  the  market  a  bearing  known  as 
the  Chadwick  bearing.  This  bearing 
is  the  result  of  extensive  experiments 
that  were  conducted  in  the  process  of 
developing  a  suitable  bearing  for  the 

be  bored  to  close  limits  so  as  to  pro- 
vide a  perfect  seat  for  the  bearing 

surfaces.  The  bearing  surface  is 
made  perfectly  round ;  that  is,  with  a 
high  degree  of  accuracy,  which  fea- 

ture insures  complete  support  for  the 
journal  and  the  full  contact  to  aid 
heat  conductivity. 

The  bearing  surface  is  finely  bur- 
nished and  is  so  accurate  that  any 

reaming,  running-in  or  hand  scrap- 
ing is  not  only  superfluous,  but  would 

ruin  the  bearing  surface.  This  ex- 
treme  accuracy    makes    possible   the 

CHADWICK    lili;AKlNUS  ;     (.\)     TUUCK     BKAlll.NG.     II'J'EII     HALF,     (U)      l.UWmt 
HALF,    ,(C)    OAKLAND    MOTOK    MAIN    BKARING,    (D) 

MARINE    MOTOR    REARING 

work-holding  head,  which  can  carry 
either  a  chuck  or  a  faceplate. 

The  head  is  suitable  for  produc- 
tion on  internal  grinding  work,  but 

is  adapted  to  places  where  the 
amount  of  grinding  does  not  warrant 
the  buying  of  a  single-purpose 
machine.  The  attachment  is  com- 

plete in  itself  and  replaces  the  regu- 
lar grinding  head  supplied  with  the 

machine.  It  is  mounted  directly  on 
the  column  of  the  machine,  and  the 
chajige  requires  only  about  five 
minutes  to  make. 

The  shaft  driven  from  the  over- 
head lineshaft  is  mounted  on  ball 

bearings  and  carries  a  large  pulley 
that  drives  the  spindle.  The  spindle 
is  mounted  on  four  rows  of  ball  bear- 

ings and  has  provision  for  adjust- 
ment. The  spindle  nose  is  arranged 

for  mounting  different  lengths  and 
diameters  of  stubs  to  suit  the  work 

at  hand.  An  adjustment  is  pi'ovided 
for  keeping  the  proper  tension  on  the 
short  belt  driving  the  spindle. 

Liberty  airplane  motor,  to  meet  the 
necessity  for  a  uniformly  dependable 

bearing  with  properties  and  dimen- 
sions hitherto  considered  impossible. 

Every  mechanical  and  metallurgical 
requirement  of  a  bearing  was  con- 

sidered in  logical  sequence,  and  the 
defects  in  each  step  of  manufacture 
eliminated. 

The  bearing  consists  of  a  bronze 
back  with  a  lining  of  babbitt,  bonded 
together  with  a  thin  bond  of  pure  tin. 
Bronze  has,  more  than  any  other 
metal,  the  strength  to  withstand  the 
hammering  and  effects  of  vibration 
to  which  the  bearing  is  subjected 
when  in  use,  together  with  the  best 
possible  heat-conducting  qualities. 
The  value  of  the  babbitt  lining  lies 
in  its  anft-friction  qualities,  which 
lessen  the  danger  of  overheating. 
Also,  due  to  the  fact  that  its  melting 
point  is  low,  it  allows  the  metal  to 
melt  and  flow  when  overheated.  This 
property  eliminates  the  possibility  of 
sudden  seizui'e  of  the  shaft  and  the 
consequent  danger  of  distortion  or 
rupture  of  other  parts  of  the  ma- 

chine. The  babbitt  is  put  through  a 
process  which  increases  the  tensile 
strength  50  per  cent  and  reduces  fric- 

tion 14  per  cent,  as  compared  with 
the  same  metal  when  made  by  the 
ordinary  process. 

The  construction  of  the  bearinj; 
and  the  fact  that  the  bearing  sur- 

faces are  held  within  0.00025  in.  of 
specified  dimensions  make  the  bear- 

ings interchangeable.  It  is,  however, 
necessary  that  the  journal  bearing 

maintaining  of  a  perfect  film'  of  oil around  the  shaft.  A  bearing  in  a 
motor  or  machine  can  be  replaced  in 

a  few  minutfes,  the  only  labor  re- 
quired being  that  necessary  to  re- 

move the  old  bearing  and  set  the 
new  one  in  place. 

Woods  Internal  Grind- 

ing Head 
A  head  for  doing  internal  grind- 

ing, and  that  can  be  applied  to  either 
the  No.  2  or  the  No.  21  universal 
tool  and  cutter  grinder  made  by  the 
Woods  Engineering  Co.,  Alliance, 
Ohio,  has  recently  been  placed  on  the 
market  by  this  concern.  In  the  illus- 

tration, the  head  is  shown  fitted  to  a 
No.  2  machine  employing  the  regular 

■WOODS    INTERNAL    GRI.VDIXG    HEAD 
OX   CUTTER  GRINDEn 

Medart  Safety  Cupola  Tap- 
per and  Stopper 

A  device  for  easily  and  accurately 
controlling  the  flow  of  molten  metal 
from  a  cupola  in  a  foundry  has  re- 

cently been  developed  by  the  Medart 
Co.,  Potomac  and  DeKalb  Sts.,  St. 
Louis,  Mo.  The  device  is  attached  to 
the  spout  of  the  cupola  and  carries  a 
ball  of  special  composition  that  fits 
in  the  tap  hole  in  the  breast  of  the 
cupola  to  stop  the  flow  of  the  metal. 
Opening  and  closing  the  tap  hole  is 
accomplished  by  moving  the  lever  at 
the  left.  A  rod  can  be  attached  so 

that  control  can  be  obtained  at  a  rela- 
tively great  distance  from  the  cupola. 

The  ability  to  start  and  stop  the 
flow  instantly  and  positively  is  prob- 

ably the  chief  feature  of  the  device. 
Also,  the  safety  of  the  operator  and 
of  the  workmen  around  the  cupola  is 
considerably  enhanced.  The  danger 
from  an  overflowing  ladle  due  to  the 
loss  of  the  ball  of  clay  from  a  clay- 
tipped  rod  is  not  present,  as  the  tap 
hole  can  always  be  stopped  up.  If 
necessary,  the  flow  can  be  resumed 
again  almost  immediately  after  it 
has  stopped,  without  the  necessity  of 
waiting  for  the  clay-butt  to  dry,  as 
with  the  method  usually  employed. 

The  device  is  attached  by  means  of 
lugs  on  the  right  side  of  the  spout,  as 

shown  in  the  accompanying  illustra- 
tion. Thei'e  is  another  lug  on  the 

left  side  for  supporting  the  shaft 
that  extends  across  the  spout.  Since 
the  device  is  hinged  to  the  lugs  on 

the  right,  it  can  be  lifted  and  swun#««- 
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to  one  side  so  as  to  leave  the  spout 
absolutely  clear. 

The  breast  of  the  cupola  is  filled 
with  fire  clay  in  the  manner  ordi- 

narily employed  and  is  then  given  the 
impression  of  the  ball  on  the  tapping 
device  while  the  clay  is  still  moist. 
Since  the  ball  itself  is  of  a  composi- 

tion to  withstand  the  heat,  it  is  not 
necessary  to  renew  it  each  time  that 
the  furnace  is  tapped,  but  it  should 
last  for  four  to  six  heats.  Extra 
balls  that  are  interchangeable  can  be 
furnished.  They  are  so  arranged  as 
to  be  bolted  into  position  on  the  end 

which  the  rule  is  made  is  of  such 
nature  that  it  will  not  stain,  discolor 
nor  rust. 

The  rule  is  furnished  with  scales 
graduated  in  eighths,  sixteenths, 
thirty-secondths  and  sixty-fourths  of 
an  inch.  Even  where  the  graduations 
are  close  together,  they  can  be  more 
easily  read  than  on  the  ordinary 
rule,  because  of  the  fact  that  the 
rule  always  has  a  bright  finish  and 
does  not  become  rusty  nor  blackened 
from  use. 

Adriance  Horning  and  Wir- 
ing Press  With  Two  Beds 

An  arrangement  for  facilitating 
press  work  where  two  sets  of  dies 
of  different  types  are  required  for 
the  work,  is  shown  in  the  accompany- 

ing illustration,  which  represents  a 
No.    25    horning    and    wiring    press 

Richards  St.,  Brooklyn,  N.  Y.,  &s  an 
addition  to  the  standard  line  of  such 

presses. 
The  construction  is  of  particular 

use  when  manufacturing  parts  such 
as  wash  boilers,  or  in  wiring  work 
where  a  bolster  is  required.  One  set 
of  dies  can  be  swung  out  of  the  way 
while  the  other  is  in  u.se,  although 
it  is  conveniently  available  when  it 
is  required.  In  this  way,  it  is  not 
necessary  to  handle  the  dies  and  to 
change  the  bed  when  the  new  die  and 
a  diflFerent  height  of  bed  are  required. 
It  should  be  noted  that  the  height 
of  each  bed  can  be  adjusted  by  means 
of  the  screw.  The  usual  style  of 

clamping  bolt  is  employed  foi;  secur- 
ing the  bed  to  the  column. 

The  press  itself  is  similar  to  the 
line  of  horning  and  wiring  presses 
made  by  the  concern,  and  it  is 
adaptable  al.so  to  a  variety  of  opera- 

MEDART  CUPOLA  TAPPER  AND 
STOPPER 

of  the  piston  rod,  after  which  the  bolt 
head  and  the  threaded  portions  are 
covered  with  fire  clay  to  prevent  them 
from  being  damaged  by  the  heat. 

The  link  mechanism  connected  with 
the  operating  lever  is  such  as  both 
to  raise  and  to  draw  back  the  piston 
rod  when  the  cupola  is  to  be  tapped. 
The  counterweight  serves  to  hold  the 
ball  in  either  the  open  or  the  closed 
position.  Adjustment  of  the  position 
of  the  ball  vertically  can  be  obtained 

by  means  of  a  setscrew  in  the  mech- 
anism. 

Brown  &  Sharpe  6-Inch 
Stainless  Steel  Rule 

The  6-in.  or  pocket-size  mechanics' 
rule  No.  350  that  is  illu.strated  is 
made  of  stainless  ."iteel  and  has  re- 

cently been  placed  on  the  market  by 
the  Brown  &  Sharpe  Manufacturing 
Co.,  Providence,  R.  I.    The  steel  from 

been   placed   on   the   market   by   the 
Adriance    Machine    Works,    Inc.,    80 

t!     I     1     .     1      .     ,      .     i  -i  -4-.i.^»jaa4..i     1     i     1     ! 

BROWN-  &  SHARPS   6-IXrH    STAINLESS  STEEL   KLLE 

ADRIA.N'CE   HORNING  AND   WIRING   PRESS    WITH  TWO  BEDS 

equipped  with  two  adjustable  swing-    tions  such  as  cutting,  blanking  and 

ing  beds.    The  machine  has  recently    forming.     The  No.  25  machine  that 
is  illustrated  can  handle  diamfter.s 
up  to  14  in.  and  depths  up  to  17  in., 
and  it  will  cut  blanks  up  to  8  in.  in 
diameter.  The  standard  stroke  of 
the  slide  is  3  in.,  and  the  maximum 
51  in.  The  table  has  a  hole  81  in.  in 
diameter.  The  plain  machine  has  a 
floor  space  of  48  x  39  in.  and  a  weight 
of  5,100  pounds.  The  weight  for 
foreign  shipment  is  about  5.800 

pounds. 

■■'-  r" 
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Zunmemiaii  Vertical  Piston  Lathe 
The  Production  Machinery  Co., 

Inc.,  Main  &  Horton  Sts.,  Jackson, 
Mich.,  has  recently  brought  out  the 
Zimmerman  vertical  lathe.  The  ma- 

chine is  intended  especially  for  work 
on  pistons,  but  can  be  employed  for 
operations  on  such  work  as  fan  pul- 

leys and  wheel  hubs.  In  the  accom- 
panying illustration  it  is  shown 

equipped  for  taking  a  finishing  cut 
on  the  head  of  the  piston  with  a  tool, 
and  then  passing  an  abrasive  wheel 
over  the  head  to  give  it  a  highly  fin- 

ished surface.     It  is  stated  that  this 

mechanism  for  changing  the  speed 
and  feed,  the  clutches,  spindle  and 
driving  parts  are  in  the  upper 
column,  which  can  be  removed  from 
the  pede.stal  just  below  the  chip  pan. 
Where  it  is  desired,  a  number  of 
heads  can  be  mounted  on  one  base 
to  effect  a  considerable  sawng  in 
floor  space.  Each  head,  of  course,  is 

then  operated  individually  and  inde- 
pendently of  the  other  heads. 

For  the  operation  shown  in  the 
illustration,  a  high-speed  tool  bit  is 
mounted  in   the  toolholder,   so  that 
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ZIMMBHMA.N    VKRTICAL   PISTON    LATHE 

arrangement,  employing  both  a  cut- 
ting tool  and  an  abrasive  wheel  on  the 

same  machine,  can  be  applied  to 
other  operations  on  pistons  and  simi- 

lar work. 

Although  the  machine  as  illus- 
trated is  for  finishing  the  ends  of  the 

pistons  only,  it  can  be  adapted  for 
performing  other  operations,  such  as 
boring  and  facing  the  open  end  of  the 
piston,  turning,  rough  facing  the 
head,  roughing  and  finishing  the  ring 
grooves  and  finish  turning  the  out- 
side. 

All  the  mechanism  for  the  opera- 
tion of  the  machine  is  contained  in 

one  unit  in  the  upper  portion.     The 

when  the  handwheel  is  turned  the  tool 
is  fed  across  the  top  of  the  piston  to 
take  the  finish  facing  cut.  Means  are 
provided  for  clearing  the  tool  from 
the  work  on  the  return  feed.  The 

grinding  wheel,  which  cuts  on  the 
same  plane  as  the  cutting  tool,  then 

is  brought  into  operation  and  re- 
moves a  small  amount  of  stock  from 

the  head  of  the  piston.  The  feed  is 

entirely  by  hand,  and  no  power  tra- 
verse is  employed.  Due  to  the  small 

amount  of  motion,  however,  the  hand 
feed  is  very  rapid. 
By  pulling  down  on  the  lever 

shown  above  the  machine,  the  tool 
and   the  wheel  can  be   lifted   away 

from  the  piston  to  provide  clearance 
for  the  operator  when  taking  off  or 
putting  on  another  piece  of  work. 
The  piston  is  held  down  by  an  air 
chuck  that  is  mounted  on  the  lower 
end  of  the  spindle. 

The  cross  slide  is  provided  with  a 
roller  that  follows  a  templet,  so  that 
crown-head  pistons  may  be  faced. 
When  the  top  of  the  piston  is  flat,  a 
straight  slide  is  employed  instead  of 
one  having  a  convex  or  concave  sur- 

face to  conform  to  the  head  of  the 

piston  being  machined. 
The  machine  can  be  provided  with 

six  changes  of  speed,  two  of  them  be- 
ing obtained  by  a  double  friction 

clutch  to  give  a  high  and  a  low  speed 
engaged  by  the  same  lever.  Three 
more  speed  changes  are  provided  by 
a  three-step  sliding  gear. 

When  a  power  feed  mechanism  is 
provided,  a  feed  unit  with  six 
changes  of  both  vertical  and  cross 
feed  can  be  mounted.  It  can  be  ar- 

ranged to  give  values  of  feed  in 

either  inches  per  minute  or  thous- 
andths of  an  inch  per  revolution  of 

the  spindle. 
The  machine  can  be  used  for  bor- 

ing and  turning  work  up  to  14  in. 
long  by  10  in.  in  diameter,  and  it 
will  swing  14  J  in.  The  spindle  nose 
that  carries  the  work  is  provided  with 
a  thread  for  holding  a  faceplate, 
chuck  or  other  work-holding  device. 
The  spindle  has  a  IS  in.  hole  through 
it,  and  its  lower  end  is  arranged  to 
cany  an  air  chuck,  where  such  a 
chuck  is  required. 
The  toolholder  accommodates  a 

§-in.  square  tool  bit,  and  is  so  ar- 
ranged that  it  can  carry  either 

forged  tools  or  the  standard  tool- 
holder.  The  abrasive  wheel  or- 

dinarily employed  is  6  in.  in  diam- 
eter, 'I  in.  thick,  grade  46-L,  and  run.= at  2,800  r.p.m. 

The  machine  may  be  driven  either 
by  belt  from  the  lineshaft,  or  directly 
from  a  motor  through  a  silent  chain. 
It  requires  about  3  hp.  All  the  main 
bearings  of  the  machine  are  lubri- 

cated from  a  single  oil  storage  tank 
having  a  capacity  of  about  one  quart 
and  mounted  inside  the  column. 
Constant  lubrication  is  thus  obtained, 

without  the  need  of  frequent  atten- 
tion from  the  operator.  A  coolant 

system  can  be  supplied  for  installa- 
tions where  it  is  necessary. 

The  single-spindle  machine  re- 
quires a  floor  space  of  about  24x48 

in.  When  four  spindles  are  mounted 
on  one  ba^e,  the  floor  space  is  only 

84x48  in.  The  single-spindle  ma- 
chine weighs  about  2,400  lb.  net,  and 

about  2,600  lb.  when  crated. 
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News  Section 
American  Tools  to  Have  Place 

in  Permanent  Exhibit 

at  Prague 
On  Wednesday,  Feb.  14,  further  steps 

were  taken  to  forward  the  plans  to 
introduce  American  tools  into  Czecho- 

slovakia as  announced  exclusively  in 
the  Ani&rican  Machinist  for  Jan.  18.  At 
a  meeting  at  the  Hotel  Belmont,  New 
York,  it  was  decided  to  place  a  per- 

manent exhibit  of  American  tools  in 
the  Masaryk  Academy  of  Labor  at 
Pragnie.  Those  present  at  the  meeting 
which  was  called  by  Frank  B.  Gilbreth, 
were  Dr.  Alois  Z  Stangler,  Commercial 
Counsellor,  Czecho-Slovak  Legation, 
Bozetech  Sula,  an  engineer  of  Prague, 
Dr.  Jaroslav  A.  Michal,  research  engi- 

neer of  the  General  Chemical  Co., 
Calvin  W.  Rice,  Secretary  of  the 
A.S.M.E.,  and  Kenneth  H.  Condit,  editor, 
Americaii  Machinist. 

The  New  York  offices  of  the  Stanley 
Rule  &  Level  Co.,  Henry  Disstion  & 
Sons,  Inc.,  and  the  Greenfield  Tap  & 
Die  Corp.,  were  visited  and  the  tools 
made  by  these  companies  inspected.  Mr. 
Sula  will  visit  the  shops  of  the  com- 

panies who  are  to  contribute  tools  for 
the  exhibit  so  as  to  prepare  himself 
to  explain  their  fine  points  to  his  coun- 

trymen at  the  exhibit  at  the  Masaryk 
Academy.  He  expects  to  return  to 
Czecho-Slavakia  in  March. 

Dr.  Stangler  will  handle  details  in  the 
United  States  from  the  Czecho-Slovak 
legation,  2040  S  St.,  N.  W.,  Washington, 
D.  C.  It  is  not  the  intention  of  the 
committee  in  charge  to  exhibit  tools 
which  would  compete  with  local  prod- 

ucts. They  contend  that  it  would  be  a 
waste  of  money  and  effort  to  do  so  be- 

cause of  the  adverse  exchange  situa- 
tion. Their  purpose  is  to  show  tools 

that  cannot  be  had  in  Czecho-Slovakia 
so  that  their  artisans  can  learn  their 
use.  It  is  expected  that  orders  to  Amer- 

ican manufacturers  will  follow. 

Amount  Lost  in  Wages  By 

Strikes  • 
In  the  annual  report  of  Will  J.  Tracy, 

chief  of  the  Pennsylvania  State  Bureau 
of  Mediation  and  Arbitration,  389,000 
persons  were  involved  in  strikes  during 
1922  and  it  is  estimated  that  $208,000,- 
000  was  the  amount  lost  in  wages  alone. 
During  the  year,  there  were  1,807 
strikes  in  the  state,  the  anthracite  and 
bituminous  strikes  being  of  the  largest 
proportions.   ♦   

Spring  Makers  in  Big  Merger 
A  merger  of  spring  manufacturers, 

was  recently  effected  by  which  five  of 
the  largest  makers  of  this  product  in 
the  United  States  have  been  united  ancj 
henceforth  will  act  as  units  in  the  new 
corporation.  The  Wallace  Barnes  Co.-. 
Bristol,  Conn.,  the  William  D.  Gibsoii 
Co.,  Chicago,  111.,  the  Raymond  Manu-i 
facturing  Co.,  Corry,  Pa..  Barnes-Gib- 

son-Raymond, Inc.,  Detroit,  Mich.,  and the  Wallace  Barnes  Co.,  Hamilton,  Ont. 
are  the  companies  that  have  been  joined 
togther  under  the  name  of  the  Asso- 

ciated Spring  Corporation  of  New  York. 
No  change  in  the  personnel  or  policy 
of  any  of  the  companies  will  be  made. 

English  Authority  on  Metals 

Speaking  Here 

Dr.  Walter  Rosenhain,  head  of  the 
metallurgical  depai-tment  of  the  Na- 

tional Physical  Laboratory  at  Tedding- 
ton,  England,  is  in  America  under  the 
auspices  of  the  Federated  American  En- 

gineering Societies.  He  is  scheduled  to 
speak  before  the  Institute  of  Metals 
Division  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  at 
Lehigh  University,  at  Franklin  Insti- 

tute, at  Philadelphia,  Columbia  Uni- 
versity, Yale  University,  Production 

Club  of  Waterbury,  Conn.,  and  many 
other  places.  The  dates  extend  from 
February  15  up  until  April  5. 

Metal  Trades  to  Meet  in  April 

The  twenty-fifth  annual  convention  of 
the  National  Metal  Trades  Association 
will  be  held  at  the  Hotel  Astor,  New 
York  City,  on  April  18  and  19.  Prior 
to  the  meeting  of  the  national  body,  the 
local  New  York  branch  will  hold  ses- 

sions on  April  16  and  17.  A  program 
of  exceptionally  wide  scope  has  been 
arranged  by  the  association  and  suffi- 

cient entertainment  has  also  been  pro- 
vided for  during  the  hours  when  ses- 
sions are  not  in  progress. 

Pennsylvania  Orders  Engines 

The  Pennsylvania  Railroad  has  just 
placed  an  order  for  27.5  locomotives 
to  be  delivered  before  Nov.  1,  with  the 
Baldwin  Locomotive  Works.  Since 

Jan. '  1  the  Pennsylvania  has  ordered 
more  than  .'iOO  engines  of  various  types. 
An  order  for  100  heavy  engines  placed 
with  the  Baldwin  Works  last  August 
by  the  Railroad  is  just  being  com- 

pleted. » 

A.I.E.E.  Holds  Mid-Winler 
Meetings 

The  mid-winter  meetings  of  the 
American  Institute  of  Electrical  Engi- 

neers were  held  at  the  Engineering  So- 
cieties' Building,  New  York  City,  on 

February  14  to  17  and  were  attended 
by  approximately  1,200  engineers  from 
all  parts  of  the  country.  Interesting 
sessions  were  held  during  both  the 
mornings  and  afternoons  of  the  days  of 
the  convention  and  on  Thursday  noon  a 
tour  of  inspection  through  the  plant  of 
the  McGraw-Hill  Co.,  Inc.,  was  enjoyed. 
Every  part  of  the  building  was  visited 
under  the  guidance  of  editors  from 
various  McGraw-Hill  technical  publica- 

tions. A  dinner-dance  was  enjoyed  on 
Friday  evening  at  the  Hotel  Astor. 

Railroads  Show  5.15  Per  Cent 

Earnings  in  Dereniher 

Report  States 
By  the  recent  report  of  the  Interstate 

Commerce  Commission,  it  is  shown  that 
during  the  month  of  December  Class  1 
railroads  had  a  total  operating  income 
of  $79,1.54,900,  equivalent  to  an  adjusted 
annual  return  of  5.15  per  cent  on  the 
tentative  value  of  the  carriers.  During 
December  1921  the  percentage  was  only 
3.23.  In  November  1922  the  net  oper- 
ating  income  was  $78,869,500,  which 
represented  a  return  on  an  annual  basis 
of  4.46  per  cent  on  the  tentative  valu- 
ation. 

The  December  earnings  are  the  high- 
est for  any  year  during  the  same 

month  in  some  time.  Industrial  activ- 
ity is  given  as  the  main  reason  for  the 

business,  although  in  some  parts  of  the 
country  a  congestion  of  traffic  due  to 
strikes  sent  business  into  the  month  of 
December  and  also  into  this  year  and  up 
to  the  present  time.  Operating  ex- 

penses during  December  increased  15.2 
per  cent,  while  revenues  were  raised  20 

per  cent 
  »   

Safety  Council  to  Meet  in  Buffalo 

Buffalo  has  been  chosen  as  the  meet- 
ing place  for  the  National  Safety  Con- 

gress to  be  held  Oct.  1  to  5  at  the  new 
Hotel  Statler,  according  to  the  an- 

nouncement recently  made  by  W.  H. 
Cameron,  managing  director  for  the 
executive  committee  of  the  National 

Safety  Council.  This  year's  meeting will  be  the  twentieth  annual  convention 
and  it  is  expected  that  the  attendance 
will  be  greater  than  at  any  of  the 
previous  meetings. 

Dissolution  of  Walcott  Lathe Company 

A  notice  has  been  issued  by  the  Cir- 
cuit Court  of  Jackson  County,  Michigan, 

asking  that  all  persons  interested  be 
present  in  the  Court  of  Chancery,  at 
Jackson,  Mich.,  on  March  26  to  show 
cause  why  the  Walcott  Lathe  Co.  should 
not  be  dissolved.  The  company  volun- 

tarily filed  a  petition  and  Dean  G.  Kim- 
ball, vice  president  and  general  man- 
ager was  appointed  receiver.  The 

financial  complications  arose  from  a 
judgment  which  was  recently  obtained 
against  the  Walcott  Lathe  Co.  for 
$103,000  on  a  breach  of  contract  action. 

Record  Steel  Producing  Month 

By  the  recent  report  of  the  American 
Iron  &  Steel  Institute,  the  production 
of  steel  ingots  during  the  month  of 
January  is  estimated  at  3,700,000  tons. 
This  was  the  largest  amount  which  has 
been  produced  since  March,  1920.  It  is 
expected  that  the  output  during  the 
month  of  February  will  be  even  greater 
than  January,  although  the  shortness 
of  the  month  may  defeat  this  record. 
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News  of  Washington 
Activities 

By  Paul  Wooton 

A  new  bill  which  represents  major- 
ity sentiment  among  the  members  of 

the  House  interstate  commerce  com- 
mittee has  been  introduced  to  provide 

for  the  return  by  the  Alien  Property 
Custodian  of  certain  trusts  held  by  him 
under  the  trading  with  the  enemy  act. 
This  measure  will  displace  the  one  on 
the  same  subject  which  has  been  con- 

sidered by  the  committee  several  months. 
The  revised  bill,  broadly  speaking, 

provides  for  the  return  of  trusts  valued 
at  less  than  $10,000,  but  no  more  than 
that  maximum  amount  shall  be  returned 
to  any  one  person  regardless  of  the 
number  of  trusts  in  which  he  may 
possess  an  interest.  A  new  provision 
is  written  in  this  bill  stipulating  that 
after  its  enactment  dividends  and  inter- 

est on  trusts  still  held  shall  be  paid  to 
the  one  for  whom  the  trust  is  retained. 

Exceptions  to  the  bill  are  patents, 
trade-marks  and  copyrights  which  have 
been  "sold,  licensed  or  otherwise  dis- 

posed of"  or  which  are  involved  in  liti- 
gation "in  which  the  United  States,  or 

any  agency  thereof,  is  a  party."  This 
exception  excludes  from  the  provisions 
of  the  bill  all  the  patents  given  into 
custody  of  the  Chemical  Foundation, 
Inc.,  and  all  licenses  under  these  pat- 

ents and  the  patents  previously  issued 
by  the  War  Trade  Board,  and  also  ex- 

cludes various  patents  held  by  the  War 
Department  and  the  Navy  Department. 

The  bill  would  give  the  right  to  per- 
sons and  associations  not  citizens  of 

Germany  or  Austria-Hungary,  whose 
property  is  held,  to  apply  for  return, 
which  may  be  granted  by  the  Presidest. 
It  also  affords  relief  for  stockholders 
of  corporations  or  associations  whose 
property  may  be  held  when  50  per  cent 
or  more  of  the  stock  is  owned  by  other 
than  citizens  of  Germany  or  Austria- 
Hungary. 

No  estimate  has  yet  been  prepared 
of  the  full  effect  of  this  bill  as  revised. 
Testimony  before  the  committee  by 
Alien  Property  Custodian  Miller  showed 
that  there  are  28,144  trusts  held  by 
that  official  valued  at  $10,000  or  less 
each,  the  return  of  which  would  involve 
$22,122,002,  leaving  still  in  custody 
2,224  trusts  valued  at  $296,235,899. 

New  Secretary  for  Dock  Operators 

Wayne  Ellis  has  bepn  selected  for  the 
secretaryship  of  the  Northerwestern 
Dock  Operators'  Association.  He  was 
selected  for  this  important  position  be- 

cause the  dock  operators  are  convinced 
that  he  has  as  thorough  knowledge  of 
coal  distribution  as  is  possessed  by  any 
coal  specialist  in  the  country.  The 
appointment  became  effective  February 
5,  but  Mr.  Ellis  was  not  able  to  under- 

take his  duties  on  that  date,  due  to  the 
necessity  of  concluding  some  of  the 
work  he  has  under  way  for  the  Pres- 

ident's Coal  Commission. 

Overcoming  Fuel  Shortage  in  South 

In  an  effort  to  meet  the  shortage  of 
domestic  fuel  in  the  South,  the  Inter- 

state Commerce  Commission  has  issued 
Service  Order  38,  which  probably  will 
be  followed  by  similar  orders,  instruct- 
ingthe  Southern  Railway  Company  to 
assign  fifteen  cars  per  working  day  to 
the  mine  of  the  Montevallo  Co.,  Aldrich, 
Ala.    The  order  is  to  be  in  effect  until 

March  5.  It  provides,  however,  that  not 
more  than  20  per  cent  of  the  amount 
shipped  on  any  day  is  to  be  sold  for 
use  for  other  than  domestic  purposes. 
The  cars  assigned  under  this  order  are 
riot  to  be  counted  against  the  distribu- 

tive share  of  the  mine. 

Dictaphone  Company  Now 

Separately  Operated 
The  dictaphone  department  of  the 

Columbia  Graphophone  Co.,  has  been  set 
up  as  a  separate  business  having  been 
purchased  by  a  group  of  bankers.  No 
change  in  the  policy  of  the  Company  or 
in  the  location  of  its  many  branch  offices 
will  be  effected,  it  is  announced.  C.  K. 
Woodbridge,  who  has  been  for  the  past 
five  years  at  the  head  of  the  dictaphone 
department,  will  be  the  president  of  the 
new  company,  Richard  H.  Swartwout 
will  be  the  chairman  of  the  board  of 
directors  and  L.  C.  Stowell  will  be  sec- 

retary and  assistant  to  the  president. 
The  following  directors  have  been 
chosen:  Richard  H.  Swartwout,  George 
A.  Ball,  Marsden  J.  Perry,  R.  J.  Scoles, 
Paul  Appenzellar,  H.  R.  Swartz,  J.  Rus- 

sell Clarke,  C.  K.  Woodbridge  and  Al- 
fred C.  Andrews.  All  of  these  men  are 

exceptionally  well  known  in  manufac- 
turing lines  and  financial  circles. 

Excellent  Condition  of  Iron 

and  Steel  Industry 

That  the  iron  and  steel  industry  is 
in  a  better  condition  than  for  some  time 
past  is  shown  by  the  recent  special  re- 

port which  is  made  by  Dun'is  Review. 
This  report  is  compiled  by  special  let- 

ters from  the  industrial  centers  of  the 
United  States  and  is  fairly  indicative 
of  the  general  trend  of  business. 

"Continuing  increases  in  the  produc- 
tion of  iron  and  steel  are  reported  from 

important  centers,"  states  the  repoi-t. 
"This  rising  tendency  is  due  mainly  to 
two  reasons;  on  one  hand,  the  retard- 

ing factors  such  as  the  coal  and  rail 
strikes,  which  affected  the  iron  and 
steel  industry  several  months  ago,  have 
largely  disappeared  and  on  the  other 
hand  the  revival  of  important  consum- 

ing industries  is  strengthening  the  de- 
mand so  that  all  that  can  be  produced 

is  called  for.  In  several  centers  a  scarc- 
ity of  labor  is  preventing  further  ex- 

pansion, and  one  or  two  reports  indi- 
cate that  a  shortage  of  raw  material  is 

still  holding  down  activity.  For  the 
country  as  a  whole,  operations  are  at 
about  80  per  cent  of  capacity. 

The  Iron  and  Steel  Consumers 

"The  railroads,  automobile  manufac- 
turers and  building  interests  appear  to 

be  the  leading  buyers  of  iron  and  steel, 
while  the  oil  companies,  farm  imple- 

ment makers  and  machine  tool  manu- 
facturers are  among  the  others  who  are 

definitely  in  the  market.  The  general 
price  level  for  iron  and  steel  products  is 
about  25  per  cent  higher  than  it  was 
a  year  ago;  present  prices  are  firm, 
with  advances  frequently  noted  or  ex- 

pected. Most  pig  iron  quotations  range 
from  $28  to  $30  per  ton,  but  Southern 
iron  is  reported  to  be  about  $5  per  ton 
less  than  that.  Because  of  the  increas- 

ing demand  and  the  comparatively  re- 
stricted^  supply,  together  with  rising 
production  costs,  iron  and  steel  prices 
are  expected  to  go  yet  higher." 

Baldwin  Works  Show  Gain 
in  Profits 

While  the  sales  of  the  Baldwin  Loco- 
motive Works  were  less  during  the  past 

year  than  in  1921,  the  profits  were 
greater  due  to  several  outside  influ- 

ences which  tended  to  bring  up  the 
value  of  the  common  .stock.  By  the 
recent  statement  issued  from  the 
Works,  a  yearly  dividend  of  $19.03  was 
declared  whereas  in  1921  the  dividend 
amounted  to  $18.22  a  share.  This  is  ex- 

plained by  the  fact  that  the  Standard 
Steel  Works,  which  are  controlled  by 
the  Baldwin  Works  paid  an  extra  divi- 

dend of  $3,000,000  recently  and  also  by 
the  fact  that  the  amount  used  for  taxes, 
depreciation  and  deferred  profits  was 
smaller  in  1922  than  in  1921.  The  de- 

tailed statement  follows: 
1922  1921 

Grosssales       $33,087,258    $49,945,506 
Cost  of  sales           31.092,897      41,832.812 

Opt-raliiigiueonie         $l,<)94.36t       $8.i;2.694 Othenncome    6,078,574         2,512,763 

Total  income          $8,072,935     $10,625,457 Other  expenses    1,307,421 

Groesprofit           $6,765,514    $10,625,457 
lieserves.etc    1,558,995         5.581.361 

Net  cash  profit         $5,206,519      $5,044,096 
PreferRKl  dividends    1,400,000         1,400,000 
(  ommon ilix-idends    1,400,000         1.400,000 

Surplus         $2,406,519      $2,244,096 

The  balance  sheet  at  the  close  of  1922 
showed  net  current  assets  of  $51,154,- 
050  against  net  current  liabilities  of 
$12,964,818.  The  figures  at  the  close  of 
1921  were  $48,423,233  and  $14,379,061 
respectively.  The  chief  items  among 
net  current  assets  at  the  end  of  1922 
included:  Inventories  valued  at  $10,- 
855,176,  accounts  receivable  $10,497,- 
234;  bills  receivable,  $7,012,870.  Re- 

public of  Poland  bonds,  $6,800,000; 
Rumanian  Treasury  notes,  $1,433,756; 
Argentine  State  Railway  notes,  $6,971,- 
450;  Mexican  Government  Railway 
notes,  $2,908,665;  Chinese  Government 
Railway  notes,  $1,485,000;  Republic  of 
Colombia  notes,  $401,237;  miscellaneous 
securities,  $561,983,  and  cash  on  hand, 
$2,216,677.  The  chief  items  among  cur- 

rent liabilities  included:  Accounts 
payable  $6,370,582,  bills  payable  of 
$5,000,000  and  depositors'  saving  fund, 
$1,594,235.  The  profit  and  loss  surplus 
at  the  end  of  the  year  totaled  $18,930,- 777. 

Stewart- Warner  Shows 

Good  Profit 

After  making  deductions  for  ex- 
penses, depreciation,  and  federal  taxes, 

the  Stewart-Warner  Speedometer  Co., 
shows  by  the  annual  report,  net  profits 
of  $5,335,162.  This  amount  represents 
an  earning  of  $11.23  on  each  share  of 
common  stock  of  no  par  value  as  com- 

pared with  $2.19  paid  on  each  share  in 
1921.  The  net  gain  was  very  marked 
as  compared  with  the  year  previous. 

Large  Sum  for  Southern  Roads 

With  plans  for  a  connecting  high- 
way between  states  rather  than  each 

state  building  its  own  separate  high- 
way, it  is  estimated  that  $400,000,000 

will  be  spent  by  the  southern  states 
during  the  coming  year.  This  amount 
is  far  in  excess  of  anything  heretofore 
spent  for  roads  improvement  or  con* struction  in  the  South. 
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James  Mortimer  Carpenter 
Dies  in  Florida 

James  Mortimer  Carpenter,  president 
and  treasurer  of  the  Carpenter  Tap  & 
Die  Co.,  Pawtucket,  R.  I.,  died  at  his 
winter  home,  St.  Petersburg,  Fla.,Jan. 
24,  1923,  after  a  very  brief  illness  of 
pneumonia. 

Mr.  Carpenter  was  born  in  Cumber- 
land, R.  I.,  a  few  miles  out  of  Paw- 

tucket, March  28,  1838,  and,  with  the 
exception  of  a  brief  period  foUowins; 
the  Civil  War,  has  always  made  his 
home  in  or  near  the  city  in  which  his 
business  is  now  located. 

His  early  education  was  obtained  in 
the  local  schools,  and  while  still  a  boy 
he  entered  one  of  the  Pawtucket  fac- 

tories as  an  apprentice  at  the  machine 
trade.  During  the  Civil  War  he  was 
employed  as  a  tool  maker  and  machinist 
at  the  Burnside  Rifle  Works  in  Provi- 

dence,   where    he    designed    and    made 

penter  was  actively  connected  with  tht? 
business  up  to  the  time  of  his  death. 
Notwithstanding  his  advanced  years, 
which  prevented  him  from  spending 
much  time  at  the  factory,  he  was  a 
frequent  visitor  at  the  plant,  and  in 
fact  spent  a  part  of  the  day  of  Dec.  8 
at  his  office,  leaving  the  next  day  for Florida. 

He  was  for  many  years  a  member 
of  the  American  Society  of  Mechanical 
Engineers,  and  devoted  a  considerable 
amount  of  time  and  effort  toward  the 
standardization  of  screw  threads  as  a 
part  of  his  work  on  the  Standardization 
Committee  of  that  organization.  He 
was  for  60  years  a  member  of  Mt. 
Vernon  Lodge  of  Masons  in  Providence. 
He  was  also  for  many  years  promi- 

nently connected  with  the  Business 
Men's  Association  of  Pawtucket. 

Mr.  Carpenter  is  survived  by  his  wife 
and  one  son,  Edward  M.  of  Scott,  Pa. 

.lAMES    M.    CAKI'EXTEK 

what  is  said  to  have  been  the  first  "gun" 
tap;  a  tool  that  has  often  been  re-m- vented  in  later  years. 

The  end  of  the  war  brought  about  the 

dosing  of  the  Rifle  Works,  and  after  a 
short  period  of  employment  with  Brown 
&  Sharpe,  Mr.  Carpenter  embarked 
upon  a  sailing  vessel  bound  for  San 
Francisco  via  Cape  Horn.  The  climate 

of  the  West  did  not  ?uit  his  New  Eng- 
land constitution,  however,  and  about  a 

year  later  he  returned  to  his  native 
State  of  Rhode  Island. 

His  first  business  venture  was  in 
connection  with  the  Florence  Sewing 
Machine,  Florence,  Mass.  This  venture 
was  unsuccessful  but  his  experience 
with  the  firm  turned  his  attention  to 
taps  and  dies,  which  in  those  days  were 
very  crude  tools,  indeed,  and  made  for 
the  most  part  by  the  individual  me- chanics who  desired  to  use  them. 

In  company  with  David  G.  Littlefield, 
Mr.  Carpenter  established  in  Pawtucket 
a  small  shop  for  the  manufacture  of 
taps  and  dies.  This  business  with 
which  he  has  been  continuously  identi- 
fie<l  since  its  inception  in  1870  was  the 
nucleus  of  the  present  Carpenter  Tap 
&  Die  Mfg.  Co.,  incorporated  under 
that  name  in   1891. 

Mr.  Carpenter  was  a  true  exponent 
of  the  old  fashioned  type  of  New  Eng- 

land mechanic,  and  in  his  long  associa- 
tion with  the  making  of  taps  and  dies 

has  invented,  and  in  some  cases  per- 
sonally constructed,  many  of  the  ma- 

chines used  in  their  manufacture.  He 
was  also  the  designer  of  the  first  ma- 

chines for  making  the  gimlet  point  on 
coach  screws. 

Though  almost  R.'j  years  old,  Mr.  Car- 

Westinghouse  Veterans  Hold 
Annual  Dinner 

The  Westinghouse  Veterans  Associa- 
tion recently  held  its  annual  banquet  in 

Pittsburgh,  Pa.,  and  was  addressed  by 
General  Guy  E.  Tripp,  chairman  of  the 
board  of  directors  of  the  Westinghouse 
Electric  &  Manufacturing  Co.  J.  J. 
Jackson,  general  attorney  for  the 
Westinghouse  Co.,  acted  as  toast- 
master,  and  besides  many  interesting 
speakers,  entertainment  was  also  en- 

joyed. Other  speakers  besides  Gen.  Tripp 
were  E.  M.  Herr,  president  of  the  com- 

pany, the  Rev.  C.  Wallace  Petty  of 
Pittsburgh,  and  General  James  G.  Har- 
board,  recently  elected  president  of  the 
Radio  Corporation  of  America. 

Officers  for  the  ensuing  year  were 
elected  as  follows:  president,  P.  E.  Hen- 
ninger;  vice  president,  F.  D.  Kennedy; 
Treasurer,  E.  W.  Davis;  and  secretary, 
C.  Hayes  Long.  G.  H.  Blackmore  was 
elected  a  trustee. 

A.  S.  T.  M.  Plans  Annual  Meeting 

The  twenty-sixth  annual  meeting  of 
the  American  Society  for  Testing  Ma- 

terials will  be  held  at  the  Chalfonte- 
Haddon  Hall,  Atlantic  City,  N.  J.,  dur- 

ing the  week  of  June  25  and  will  close 
either  Friday  evening  or  Saturday 
morning.  Many  important  subjects 
will  be  discussed  at  this  meeting  and  it 
is  expected  that  the  attendance  will  be 
the  largest  in  the  history  of  the  society. 
The  Committee  on  Papers  has  begun 
work  and  it  is  reported  that  a  number 
of  excellent  topics  are  being  developed. 
The  discussion  of  the  last  annual  meet- 

ing, "The  Fatigue  of  Metals"  will  be continued  at  this  meeting  and  plans  are 
underway  for  a  discussion  of  the  quali- 

ties of  concrete. 

Midvale  Reports  Smallev 
Deficit 

By  the  recently  issued  report  for  the 
fourth  quarter  of  1922  by  the  Midvale 
Steel  Corp.,  a  deficit  of  $274,211  for  fhi- 
quarter  is  shown  and  a  deficit  of  $3,623,- 
013  for  the  year  is  set  down.  Much  of 
this  is  charged  to  the  estimated  loss 
caused  by  the  dissolution  of  the  Con- 

solidated Steel  Corporation  which  was 
the  export  company.  Following  is  the 
quarterly  report: 

1922  1921 

•Net  rarninga       $2,090,356       $g28.}58 
IntorMt    730.063  744,84* 
U><prec.&depl          1,364.504       1,463,292 
Opficit    4,211        1.379,782 
Coils.  Steel  loss          t270,0OO 

Totaldcficit    274,211       1,379,782. 
The  incoiue  account  for  1922,  compileil  from 

fluorterly  reports,  conipare*  as  foUows  (subject  <•> 
adjustment): 

1922  1921 
♦Neteamings       »3,907,62l     »2,e60.l77 
Interest         2,941,746       3,005,622 
Depreciationand  depletion..       4,318,888       5,168,068 
Deficit         3,353,013       5,313,513 
Construction  Steel  1008          t270,000       

Totaldcficit         3,623,013      5,313,513 

*  After  all  taxes,  t  F.8timat«d  loss  in  dissolution 
of  Consolidated  Steel  C'orporation  (ejiport  eumpany.) 

Locomotive  Business 

is  Excellent 

At  the  end  of  January,  the  number 
of  unfilled  orders  on  the  books  of  the 

locomotive  companies  of  this  country 

was  the  largest  that  it  has  ever  been. 

At  the  pre.sent  time  there  are  1,788 

locomotives  on  the  books  of  the  com- 
panies. During  Deceijiber  the  shipment 

of  locomotives  both  to  foreign  ports  and 

domestic  destinations  was  the  heaviest 
in  the  history  of  the  industry. 

Report  of  International  Nickel Company 

By  the  report  of  the  International 
Nickel  Co.,  New  York,  for  the  nine 
months  ending  December,  1922,  earn- 

ings of  $696,9.59  are  shown  as  com- 
pared with  $143,714  earned  during  the 

same  period  in  1921.  After  reductions 
a  balance  of  $17,937  is  left  for  dividend 
payment  which  amounts  to  twenty 
cents  a  share  on  the  preferred  stock.  In 
the  last  nine  months  of  1921  a  deficit 
was  shown  which  amounted  to  $641,678. 

The  balance  as  of  Dec.  31,  1922, 
shows  a  profit  and  loss  surplus  of  $9,- 
632,710  against  $10,843,432  at  the  close 
of  1921.  Cash  holdinp;s  were  $982,803 
against  $848,802,  while  accounts  and 
bills  receivable  were  $1,492,059  against 
$949,205.  Inventory  was  valued  at  $6,- 
762,512  against  $11,011,20.5.  Accounts 
payable,  including  reserves  for  taxes, 
totaled  $442,5522  against  $1,122,977. 

Buys  Much  Machinery  in  1922 

During  the  year  1922,  more  than 
$20,000,000  was  spent  for  new/  ma- 

chinery by  Massachusetts  manufactur- 
ers, according  to  a  statement  just 

issued  by  the  Associated  Industries  of 
Massachusetts,  following  a  sui-vey which  has  been  made.  During  the  year 
and  as  a  result  of  these  expenditures 

11,377  additional  workers  were  em- 

ployed. 
India  Reports  Activity 

General  business  is  more  active  and 
the  future  is  viewed  with  more  opti- 

mism in  India,  according  to  Inited 
States  Consul  General  A.  W.  Weddell 
in  a  recent  report  to  the  Department  of 
Commerce,  although,  he  .states  the  bank 
rate  has  been  increased  to  eight  per 
cent.  December  exports  exceeded  the 
imports  and  the  exports  foi  1922  were 
far  in  excess  of  those  of  1921.  The 

country  is  rapidly  progressing,  accord- 
ing to"  the  statement,  and  the  total amount  of  foreign  trade  during  the 

past  year  is  estimated  at  4,785,556,000 

rupees. 
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St.  Louis,  Mo. 

THE  RISING  tide  of  busi
ness  con- 

fidence and  activity  that  one  meets 
going  West  is  most  impressive. 

It  is  seemingly  unconscious  of  Europe 
and  its  complications.  They  are  rarely 
mentioned  here  and  are  discussed  only 
as  abstractions  that  are  interesting  his- 

torically but  without  practical  bearing 
upon  American  affairs. 

The  labor  shortage,  with  its  implica- 
tion of  higher  wages,  and  the  shortage 

of  steel,  which  may  check  the  building 
and  construction  that  has  been  planned 
for  the  spring,  are  the  things  most 
talked  of  as  repressive  factors,  but  they 
are  not  seriously  regarded,  as  it  is  gen- 

erally believed  that  the  prosperity  in 
sight  will  yield  profits  so  large  that 
high  prices  will  not  retard  its  coming  or 
check  its  progress.  Even  the  railroad 
congestion  which  is  great  has  not  damp- 

ened the  prevailing  optimism  although 
it  is  bitterly  complained  of  in  the  news- 
papers. 

There  is,  of  course,  an  element  of 
danger  in  such  widespread  and  incau- 

tious confidence  but  with  money  as  easy 
and  credit  as  abundant  as  at  present, 
there  is  nothing  to  chill  it  visible  and 
it  seems  likely  to  continue  unless  it 
should  become  more  difficult,  to  borrow 
or  something  happens  to  the  crops. 

In  St.  Louis  which  is  the  great  job- 
bing market  for  Texas  and  the  South- 
west, the  demand  for  staples  as  well  as 

luxuries  is  exceptionally  active  just  now 
because  it  is  assumed  that  the  timely 
spring  rains  which  have  just  fallen  in 
the  Gulf  States  assure  a  favorable 
planting  season  and  the  probability  of 
a  good  harvest.  The  result  is  that 
merchants  are  buying  liberally  and  the 
shoe  trade  in  particular  is  said  to  be 
the  largest  on  record. 

There  is  also  a  gratifying  improve- 
ment in  the  demand  for  agricultural  im- 

plements and  in  Birmingham,  Ala.,  I 
was  told  that  a  great  many  cotton  gins 
were  being  sold  for  erection  in  north- 

west Texas  and  Oklahoma,  in  which 
localities  the  acreage  in  cotton  will  be 
largely  increased  because  of  the  sup- 

posed immunity  from  the  boll  weevil 
secured  by  the  cold  winter  weather.  An 
intention  to  plant  more  cotton  is  also 
manifested  in  southeastern  Missouri 
and  one  gin  has  even  been  established 
in  southern  Illinois. 

'V'To  these  facts  briefly  cited  as  evidence 
of  the  confidence  in  good  times  that 
prevails,  there  may  be  added  the  state- 

ment that  including  a  bond  issue  of 
$88,000,000  just  voted  by  the  city  of 
St.  T.Duis  for  municipal  improvements, 
a  total  of  $188,000,000  in  bonds  will 
.shortly  be  issued  by  the  State  of 
Missouri  or  its  cities  or  countries.  This 
yicludes  soldier  bonus  bonds  and  bonds 
.T^Jiose  proceeds  will  be  spent  in  road 
building  or  other  public  works. 
I  This  sort  of  thing  is  going  on  all 
over  the  country  and  though  the  ulti- 

mate result  is  not  pleasant  to  contem- 

plate, the  immediate  effect  will  be  in- 
flation. This  is  a  fact  that  the  con- 

servative man  cannot  ignore  however 
much  he  may  deplore  it. 

Comptroller  Crissinger  has  again 
raised  the  cry  that  we  cannot  continue 
much  longer  to  draw  huge  quantities  of 
gold  to  this  country,  and  that  we  must 
prepare  for  an  outward  movement  and 
for  the  consequent  diminution  of  our 
bank  reserves.  I  do  not  believe  that 
this  warning  will  affect  the  calculations 
of  many  business  men  as  far  as  the 
immediate  future  is  concerned,  for  the 

"Even  the  railroad  congestion  which 
is  great  has  not  dampened  the  pre- 

vailing optimism,  although  it  is  bit- 
terly complained  of  in  the  news- 

papers. "There  is  ot  course  an  element  of 
danger  in  such  widespread  and  in- 

cautious confidence,  but  with  money 
as  easy  and  credit  as  abundant  as  at 
present,  there  is  nothing  to  chill  it 
visible  and  it  seems  likely  to  con- 

tinue unless  it  should  become  more 
difficult  to  borrow  or  something 

happen  to  the  crops." 

confidence  of  all  whom  I  meet  is  too 
pervasive.  It  is  hardly  likely  that  our 
exports  will  decline,  or  our  imports  in- 

crease enough  to  lesson  materially  our 
favorable  balance  of  trade.  It  is  equally 
unlikely  that  the  heavy  annual  balance 
due  us  as  interest  on  foreign  securities 
held  here  will  be  greatly  decreased. 

Furthermore,  we  are  no  longer  ab- 
sorbing such  immense  quantities  of 

foreign  securities  in  payment  of  these 
balances,  nor  are  we  financing  Germany 
by  the  purchase  of  her  marks  as  eagerly 
as  we  were  a  year  or  more  ago.  And 
Great  Britain  has  guaranteed  payment 
of  her  war  debt  which  must  be  made 
either  in  goods  or  gold. 

The  possibility  of  any  immediate  de- 
crease of  our  gold  holdings  therefore 

seems  remote  and  if  we  are  to  undergo 
any  contraction  of  our  credit  surplus 
this  year  it  is  more  likely  to  result 
from  expanding  demand  than  from  any 
reduction  in  its  gold  base.  The  Federal 
Reserve  statement  last  week  illustrated 
this  point  perfectly.  It  showed  a  gain 
of  $2,000,000  in  gold  reserves,  but  in- 

creases of  $26,000,000  in  note  circula- 
tion and  of  $84,000,000,  in  bills  dis- 

counted caused  a  reduction  in  the 
reserve  ratio  from  77  to  75.3  per  cent. 
But  this  figure  of  course  indicates  an 
abundance  of  credit  and  there  will  have 
to  be  a  very  much  greater  expansion 
in  the  demand  for  funds  before  any 
tightening  of  rates,  or  any  check  from 
that  quarter  to  advancing  prices,  is  to 
be  expected. 

Nor  is  it  possible  to  discern  any 
threat  of  an  immediate  check  to  the 
march  of  prices  and  business  activity 
from  any  other  quarter.     The  combina- 

tion of  a  labor  shortage  and  advancing 
prices  is  bound  to  produce  higher  wages, 
but  higher  wages  and  steady  employ- 

ment themselves  increase  purchasing 
power  so  that  necessary  price  advances 
can  be  absorbed.  In  this  respect  we 
are  in  the  same  position  in  which  the 
vicious  circle  of  prices  and  wages  was 
generated  during  the  post-war  period. 
Its  ultimate  dangers  must  be  recog- 

nized, but  it  causes  no  pain  while  it  is 
whirling.  The  spread  between  the 
pricey  of  farm  products  and  the  goods 
the  farmers  buy  has  also  diminished 
somewhat  and  trade  reports  from  the 
farming  districts  indicate  that  distrib- 

utors expect  a  good  business  year. 
The  threat  of  railway  congestion  is 

one  which  in  this  country  constantly 
confronts  an  incipient  boom;  and  the 

reports  of  car  shortage  from' various sections  at  this  time  of  the  year  are 
significant  and  discouraging.  The  roads, 
however,  have  been  purchasing  new 
equipment  in  greater  volume  than  for 
several  years  past  and  the  country's 
transportation  capacity  has  been  aug- 

mented by  the  expansion  in  intercoastal 
steamship*  traffic  and  the  great  increase 
in  the  use  of  motor  trucks. 

Both  security  and  comnxodity  mar- 
kets in~this  country  have  shown  con- tinued indifference  to  the  course  of 

foreign  affairs.  Neither  the  possibility 
of  fresh  trouble  in  the  Near  East  nor 
even  of  the  withdrawal  of  British  troops 
from  Germany  caused  more  than  slight 
irregularity  and  advances  were  recorded 
in  nearly  all  markets.  Sugar  futures 
underwent  a  series  of  sensational  fluctu- 

ations which  completely  blocked  all  busi- 
ness in  raw  and  refined  sugars.  Because 

of  the  possibility  of  a  scarcity  later  in 
the  year,  the  markets  have  been  in  an 
extremely  nervous  state  and  when  the 
Department  of  Commerce  issued  a 
statement  that  consumption  this  year 
would  be  725,000  tons  greater  than  pro- 

duction and  the  estimate  of  the  Cuban 

yield  by  a  leading  authority  was  con- 
currently reduced  to  3,800,000  tons,  the 

rush  to  "get  in"  on  the  market  sent 
prices  up  nearly  200  points  in  two  days, 
at  which  height  profit  taking  and  sell- 

ing prompted  by  solier  second  thought 
quickly  drove  them  down  nearly  as 
much.  The  facts  of  the  situation  are 

that  the  world's  stocks  of  sugar  will 
undoubtedly  be  cut  into  by  this  year's consumption  but  the  profitable  price 
which  sugar  is  bringing  will  stimulate 
production  of  beets  this  summer  and  the 
probability  of  an  actual  shortage  is  re- 

mote. It  is  extremely  difficult  to  de- 
termine the  statistical  position  of  sugar 

very  far  in  advance  because  its  pro- 
duction is  spread  among  virtually  all 

countries  and  all  seasons  of  the  year, 
and  the  Department  of  Commerce  is 
being  widely  criticised  for  broadcasting 
a  statement  which  might  well  foster  an 
artificial  famine. 

Among  other  commodities  petroleum 
and  copper  have  been  conspicuously strong. 
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UNFILLED  ORDERS  on  the  books 
of  the  United  States  Steel 
Corporation  on  January  31 

amounted  to  6,910,776  tons,  which  is 
an  increase  of  165,073  tons 
over  those  of  December  and  a 
decided  increase  as  compared 
with  the  figures  of  January, 
1922,  when  the  tonnage  was 
placed  at  2,421,678.  All  fig- 

ures which  have  been  issued 
so  far  show  that  the  steel  in- 

dustry is  in  unusually  excel- 
lent shape  and  that  a  season 

of  prosperity  is  directly  ahead 
in  the  iron  and  steel  business. 
It  will  be  noted  by  the  curve 
of  the  accompanying  chart 
that  during  December  and 
November  declines  in  unfilled 
orders  were  noted  and  that  a 
cornparison  of  a  year  ago 
shows  the  rapid  strides  that 
have_  been  made  in  the  indus- 

try in  twelve   months. 

There  are  fewer  freight 
cars  in  the  classification  of 
surplus  this  week,  but  the 
difference  is  not  great  and 
the  figures  show  but  little 
change  during  the  past- four 
weeks.  Next  month,  how- 

ever, it  is  expected  that  a  big 
drop  in  the  number  of  surplus 
cars  will  be  shown  as  the  demand  for 
cars  has  greatly  increased  in  January 
and  also  more  ears  ai-e  being  repaired 
and  put  into  workable  condition.  The 
curve  shows  that  the  shortage  of  cars 
has  slightly  increased,  this  being 
caused  by  industrial  activity  in  cer- 

tain parts  of  the  country.     The  bad 

ord^r  cars  again  shows  a  decrease  in 
numbers  and  much  new  equipment  has been  ordered. 

Cost   of   Living   Index    this    month 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Ch 

cago  and  Clevelan d  Prices 

Four One Current Weeks 
Year Unit Price Ago Ago 

Soft  steel  bars. . per  lb   _ W.0303  30.0296  g0.0247      1 
Cold    finished 

shafting   
per  lb   

0.0397 0.0378 
0.0336 

Brass  rods   
per  lb   

0.1804 0.1742 o.\ss 
Solder  (J  and  J) 

per  lb   
0.2617 0.242S 0.20S0 

Cotton    waste.  . 
per  lb   

0.1181 0.117S 0.106 

Washers,   cast 
iron  (§in.).  .  . per  1001b. 

4.33 
4.33 

3.83 

Emery,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   „. 2.96 2.96 3.11 
Lard  cutting  oil 

per  gal.„ 

0.SS7S 
0.SS83 0.57 

Machine  oil.  .  ,  . 
per  gal....... 

0.349 

0.36 

0.40 
Belting,  leather, 
medium   off  list   

49% 
49% 

46% 

Machine      bolts 

tip  to  1  X  30  in. 
off  list   

51f% 

Sli 

64f% 

shows  a  slight  increase  over  the  pre- 
ceding months  although  the  gain  is 

of  such  small  proportions  that  there  is 
no  cause  for  worry.  Economists  have 
recently  stated  that  with  increased 
prosperity  in  this  country,  prices 
would  probably  be  increased,  that 
there   would    be   demands   during   the 

next  few  months  for  increases  in 
wages  and  that,  unless  we  were  care- 

ful, the  disastrous  experience  of  two 
years  ago  would  be  repeated  and  that 

merchants  would  once  more 

experience  a  buyers'  strike and  its  devastating  results. 
It  is  the  general  business 
opinion  that  manufacturers 
and  merchants  alike  have 
learned  the  lesson  and  that 
prices  and  conditions  will  be 
kept  well  in  hand  during  this era  of  prosperity. 

Metal  Products  Stocks  re- 
main at  an  even  level  with 

but  a  slight  dip  shown  on  the 
chart  this  monUi.  The  de- 

cline is  so  slight  that  no  ex- 
planation is  necessary  and  it 

is  obvious  that  it  is  merely  a 
seasonal  trouble  rather  than 
an  industrial  ill.  Statements 
from  metal  product  corpora- 

tions as  well  as  from  nearly 
all  corporations  this  year 
show  that  gains  have  been 
made  in  the  last  twelve 
months  and  in  many  cases 
substantial  increases  are 
shown  where  deficits  were 
recorded  last  year.  Iron  and 
steel,  railroads  and  machine 

tools  are  all  reported  to  be  in  a  health- 
ier condition  than  for  some  time  past. 

There  seems  to  be  more  disposition  on 
the  part  of  investors  to  deal  in  indus- 

trial and  railroad  stocks  than  ever  be- 
fore, some  of  the  smaller  roads  having 

had  excellent  stock  sales  records  dur- 
ing the  past  few  weeks. 

Monthly  itveraKe  of  car  NhortHKe  .surplus  and  bad  order 
cars  in  the  United  States  based  on  returns  to  ttie  ear  servlee 
division  of  tlie   American   Kailnay  Assoeiation. 

-Monthly    avera-ire:     \tl.     Kllniely;     .\ll]s-t'lialniers ;     .Inier 
ii-an    fan;    <'ont,    i'ttii;    <«en.    Klee. ;    Int.    Ilarv.;    Nat-.   .%eine 
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Business  Items 

The  Harrisburg  Manufacturing  & 
Boiler  Co.,  Harrisburg,  Pa.,  recently 
opened  an  office  in  the  Park  Row  Build- 

ing, New  York  City.  The  company 
builds  boilers,  tanks,  steel  stacks, 
breechings  and  special  structural  steel 
jobs. 
The  Marbelide  Corp.  of  America, 

Los  Angeles,  Calif.,  has  taken  over  the 
plant  of  the  American  Cement  Products 
Co.,  Los  Angeles,  Calif.  The  Marbelide 
Corp.  makes  concrete  electroliers  and 
poles  on  a  large  scale.  It  is  incor- 

porated for  a  million  dollars  and  Henry 
Barkschat  is  the  president  of  the  con- 
cern. 

Operations  will  be  started  soon  by 
the  Palmer  Match  Co.,  Kenmore,  Ohio, 
on  the  new  plant  which  it  is  build- 

ing. The  company  was  organized  a  year 
ago  by  Thomas  Palmer,  formerly  with 
the  Diamond  Match  Co.  The  first  unit 
will  cost  $350,000  when  it  is  finished. 

The  Towmotor  Co.  Cleveland,  Ohio, 
has  just  shipped  to  Port-Louis,  Island  of 
Mauritius,  a  number  of  towmotors  and 
16  six-ton  trailers  for  use  in  hai*ng 
sugar.  This  order  is  one  of  four  that 
the  Towmotor  Co.  has  supplied  for  the 
same  kind  of  work  in  Port-Louis. 

The  International  Sales  Co.,  832-33 
Hearst  Building,  San  Francisco,  Calif., 
has  been  organized  to  promote  the  ex- 

port sales  of  American  products.  It  is 
planned  to  open  a  central  foreign  sales 
office  at  Shanghai,  China. 

The  Steelcraft  Co.,  has  been  organ- 
ized in  Marion,  Ind.,  and  incorporated 

under  Indiana  laws  with  a  capital  stock 
of  $50,000  for  the  purpose  of  manufac- 

turing machinery.  The  organizers  are: 
L.  M.  Wiley,  R.  R.  Wiley,  John  Matter, 
Milton  Matter  and  H.  M.  Serviss. 

The  Marion  Tool  Works,  Inc.,  has 
been  organized  in  Marion,  Ind.,  for  the 
purpose  of  manufacturing  tools.  The 
organizers  are:  E.  B.  Leigh,  W.  H. 
Mitchell  and  Edwin  F.  Leigh. 

The  Klein  Iron  Works  of  Bellevue, 
Ohio,  have  elected  the  following  officers : 
C.  P.  Klein,  president,  W.  L.  Willing, 
vice  president,  and  A.  C.  Lingling,  sec- 

retary and  treasurer. 

At  a  recent  meeting  of  the  stock- 
holders of  the  National  Pressed  Gear 

Co.,  the  following  officers  were  elected : 
A.  L.  Lewis,  president  and  sales  man- 

ager, Harry  W.  McQuaid,  vice-president 
and  chief  engineer,  Ernest  Strong,  vice 
president  and  superintendent,  Harry 
Nusbaum,  secretary  and  Frank  L.  De 
Corps,  treasurer. 

At  a  recent  meeting  of  the  Athol 
(Mass.)  Manufacturing  Co.,  Lawrence 
E.  Carpenter  retired  from  the  office  of 
vice-president  and  general  manager. 
Arthur  H.  Starrett  succeeds  to  the  office 
of  vice-president  and  Spencer  A.  Reed 
becomes  treasurer  and  general  manager. 
The  office  of  president  is  held  by  Wil- 
lard  G.  Nims. 

The  Moore  Drop  Forging  Co.,  Spring- 
field, Mass.,  is  to  build  another  enlarge- 
ment to  its  establishment,  this  time  a 

brick  and  steel  structure  for  heat  treat- 
ing, in  connection  with  its  Chicopee 

plant.  It  will  be  of  one-story,  76x103 
feet  dimensions.     McClintock   &   Craig 

di-ew  the  plans  and  Adams  &  Ruxton 
Construction  Co.  have  the  contract. 
Work  on  the  building  will  start  im- mediately. 

The  Brazil  Machine  &  Foundry  Co., 
Brazil,  Ind.,  was  damaged  by  fire  of 
undetermined  origin  recently.  The  dam- 

age is  estimated  at  $25,000. 

New  buildings  and  new  equipment 
are  planned  by  the  Louisville  Machine 
Manufacturing  iCo.,  Louisville,  Ohio, 
for  the  coming  year.  At  a  recent  meet- 

ing the  following  were  elected  to  serve 
on  the  boai'd  of  directors:  Archibald 
Rodgers,  E.  L.  Menegay,  Vincent  Sam- 
blanet,  Paul  F.  Loichot,  E.  A.  McCus- 
key  and  N.  L.  Menegay. 

The  Simmons  Machine  Tool  Corp., 
Albany,  N.  Y.,  was  recently  incor- 

porated to  take  over  the  business  of  the 
Simmons  Machine  Co.,  of  Albany.  The 
capital  mentioned  in  the  papers  of  in- 

corporation is  placed  at  $1,500,000.  No 
changes  will  be  made  in  the  personnel. 

Machinery  Dealers,  Inc.,  formerly 
known  as  the  Standard  Machinery  Co., 
New  Haven,  Conn.,  has  purchased  the 
building  formerly  occupied  by  the  Peck 
Manufacturing  Co.,  and  it  will  be  used 
as  the  salesroom  for  the  corporation. 

The  electrical  manufacturing  plant  in 
Bloomfield,  N.  J.,  known  as  the  Sprague 
Electric  Works  of  the  General  Electric 
Co.,  will  hereafter  be  known  as  the 
Bloomfield  plant  of  the  G-E  Company. 

At  the  annual  meeting  of  the  Hart- 
ford Machine  Screw  Co.,  Hartford, 

Conn.,  the  following  officers  were  elected 
for  the  coming  year:  P.  B.  Gales,  chair- 

man of  the  board  of  directors;  J.  F. 
Doyle,  president;  F.  S.  Thompson,  vice 
president;  H.  W.  Beardsley,  secretary; 
B.  S.  Cornwall,  assistant  treasurer,  and 
E.  W.  Ladd,  assistant  secretary.  Mr. 
Doyle,  the  newly  elected  president,  is 
an  officer  and  director  of  the  Western 
Automatic  Machine  Screw  Co.,  Elyria, 
Ohio. 

The  Down  High  Speed  Drill  Works  is 
erecting  a  new  shop  at  Fleetwood,  Pa. 
It  is  expected  that  the  shop  will  be  com- 

pleted and  running  within  a  few  weeks. 

Fire  of  undetermined  origin  de- 
stroyed a  portion  of  the  plant  of  the 

Aetna  Nut  Co.,  Southington,  Conn.,  re- 
iCently.  The  damage  is  estimated  at 
$75,000. 

Personals 

E.  Allen  Moore,  president  of  the 
Stanley  Works,  New  Britain,  Conn., 
has  been  promoted  to  the  position  of 
chairman  of  the  executive  board,  suc- 

ceeding George  P.   Hart,  resigned. 
Clarence  F.  Bennett  has  been 

elected  president  of  the  Stanley  Works, 
hardware  and  small  tools.  New  Britain. 
Conn.  Mr.  Bennett  has  been  with  the 
concern  for  more  than  thirty  years. 

Ernest  W.  Christ,  Malcolm  Farmer 
and  J.  E.  Stone  have  been  made  vice- 
pres'dents  of  the  Stanley  Works,  New 
Britain,  Conn. 

Edward  E.  Fulton,  manufacturer  of. 
the  Atlas   Vise  at  the  Fulton   Machine 
Co.  plant,   Lo^wille,  N.  Y.,  has  opened 
an  office  for  the  "agency  of  machinery 
and  mill  supplies. 

William  a.  Viall,  secretary  of  the 
Brown  &  Sharpe  Manufacturing  Co., 
Providence,  R.,  I.,  was  elected  a  member 
of  the  executive  committee  of  the  Nar- 
ragansett  Electric  Lighting  Co.,  of  the 
same  city.  He  succeeds  the  late  Colonel 
Samuel  P.  Colt,  of  Bristol,  R.  I. 

Arva  Stroud  has  moved  his  office 
from  327  Broadway  to  the  Woolworth 
Building,  233  Broadway,  N.  Y. 

Henry  S.  Chafee,  of  the  Diamond 
Machine  Co.,  Providence,  R.  I.,  was  re- 

cently elected  a  trustee  of  the  Old 
Colony  Co-operative  Bank,  Providence, R.  I. 

Dr.  Thomas  Stockham  Baker  has 
been  elected  to  the  pi'esidency  of  Car- 

negie Institute  of  Technology,  Pitts- 
burgh. He  succeeds  Dr.  A.  A.  Hamer- 

SCHLAG  who  held  the  chair  for  nearly 
20  years. 

Edwin  L.  Andrew  has  been  appointed 
assistant  to  manager  of  the  Department 
of  Publicity  of  the  Westinghouse  Elec- 

tric &  Manufacturing  Co.,  East  Pitts- 
burgh, Pa. 

Cloyd  M.  Chapman  is  now  associated 
with  Dwight  P.  Robinson  &  Co.,  Inc.. 
New  York,  in  the  capacity  of  consulting 
materials  engineer. 

L.  K.  Berry,  formerly  domestic  sales 
manager  of  Warner  &  Swasey,  Cleve- 

land, Ohio,  has  been  appointed  general 
sales  manager  of  the  Detroit  Twist 
Drill  Co.,  Detroit,  Mich. 

William  C.  Henderson,  Jr.,  for  fif- 
teen years  secretary  of  the  Bilton  Ma- 

chine Co.,  Bridgeport,  Conn.,  has  be- 
come secretary  and  treasurer  of  the 

A.  G.  Leake  Co.  of  the  same  city. 

E.  P.  Kelley,  formerly  day  engine- 
house  foreman  at  the  West  Springfield, 
Mass.,  enginehouse  of  the  Boston  & 
Albany  Railroad,  has  become  general 
enginehouse  foreman  as  the  result  of 
the  retirement  of  A.  L.  Babcock  on 

pension. W.  H.  Dibble,  assistant  day  engine- 
house  foreman  at  the  West  Springfield. 
Mass.,  enginehouse  of  the  Boston  & 
Albany  Railroad,  has  been  promoted  to 
day  enginehouse  foreman. 

C.  R.  McDonald,  formerly  in  charge 
of  the  machinery  and  foundry  equip- 

ment purchases  of  the  International 
Harvester  Co.,  Chicago,  has  been  named 
assistant  works  manager  of  the  Mil- 

waukee Works,  the  Tractor  Works,  and 
the  Springfield  Works,  Springfield. 
Ohio.  J.  S.  Nicholson  has  been  pro- 

moted to  succeed  Mr.  McDonald. 

Lowry  F.  Slater  has  been  elected 
president  of  the  Ohio  State  Elevator 
and  Machine  Co.,  Columbus,  Ohio.  He 
succeeds  the  late  J.  H.  DeVere.  Mrs. 
J.  H.  DeVere  becomes  vice-president, 
A  H.  Thomas,  secretary,  and  H.  R. 
Burton,  treasurer  and  general  manager. 
The  company  makes  elevators  and 
devices  for  elevators. 

Percival  Chrvstie  has  been  elected 

president  of  the  Taylor-Wharton  Iron 
and  Steel  Co.,  Philadelphia,  and  its 
subsidiaries  including  the  Philadelphia 
Roll  and  Machine  Co.,  Philadelphia,  suc- 

ceeding Knox  Taylor,  deceased. 

Howard  L.  Norris  has  become  the 
sole  owner  of  the  Grimes  Machine 
Shops,  BlufTton,  Ind.,  through  the  pur 
chase  of  the  stock  held  by  Mrs.  Auri_( 
Grimes,  widow  of  the  late  George  W 
Grimes,  and  her  children. 
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T.  J.  Clary  has  been  appointed  south- 
ern agent  for  the  Combustion  Engi- 

neering Corp.,  New  York,  with  his 
headquarters  at  Atlanta,  Ga.  His 
office  is  located  at  Room  702,  Candler 
Building. 

W.  J.  CORBETT  has  been  engaged  as 
Industrial  Engineer  for  the  Electric 

Steel  Founders'  research  group.  His 
headquarters  will  be  in  Chicago,  at  639 
Diversey  Parkway. 

William  Blake  Patterson,  presi- 
dent of  the  Patterson  Tool  Supply  Co., 

Dayton,  Ohio,  who  has  been  in  Europe 
for  the  past  three  years,  has  returned 
to  his  desk. 

X«thurlanUs    port.       Terms:     fash    at^alnst 
documents.      Roforenpi?    No.    5396. 

Medium  sized  manufacturing  unit  tor 
malting  wooden  safety  matclies,  the  chemi- 

cal products  nquired.  Haiti.  Purchase. 
Quotations,  c.i.f.  Haitian  iwrt.  Correspond- 

ence,  French.      Reference   .Vo.   ,5396. 

William  PeK'n  Worth,  aged  67 
years,  died  recently  at  his  home,  Phila- 

delphia, Pa.  Mr.  Worth  was  widely 
known  as  a  .steel  and  iron  manufac- 
turer. 

R.  S.  Ransom,  aged  32  years,  pres- 
ident of  the  Ransom  Engineering  Co., 

Hazelton,  Pa.,  was  accidentally  killed 
January  19,  while  cleaning  his  revolver. 

Gex)RGB  a.  Draper,  president  of  the 
Draper  Corp.,  textile  machinery,  died 
recently  at  his  home  in  Boston. 

Export  Opportunities 

The  Bureau  of  ForeiKii  ami  UomeHtic 
C;omnier€'e.  Ilepartmeiit  <if  Commerce, 
\Va8hinKton,  I).  ('.,  has  inquirieH  for  the 
aK:en«*ieH  of  maehiner.v  and  iiiai-hine  tooN. 
Any  information  desired  rcKardinK  these 
opportunities  can  he  seeureit  from  the  ahove 
address  h.v  referrlnir  to  the  numher  follow- 

ing  each   item. 

Kngineering  tools  and  small  machinery 
and  mechanical  .snoods.  .Australia.  Agencies, 
Quotations,  c.i.f.  port  of  New  South  Wales. 
Terms:  Cash  against  documents.  Ref- 

erence No.   5344. 

Self-contained  gasoline  motor-operated 
electric  plant  for  ranch  house,  to  supply 
current  for  lights  and  refrigerator.  Mexico. 
Purchase.  Quotations.  c.i.f.  Acapulco. 
Terms :  Cash  against  documents  and  de- 

posit  with   order.      Reference   Xo.    5349. 
Inventions  of  all  sorts,  patented  devices 

an<i  si)ecialtv  goo<ls.  Sweilen.  Agency. 
Reference    No.    5355. 

Wood-carving  machinery  for  making 
>)rnaniental  work  on  picture  frame  mold- 

ings. India.  Purchase.  Quotations,  c.i.f. 
Calcutta.  Terms:  Cash.  Reference  No. 
3359. 

Wire  for  winding  dynamos,  and  ap- 
paratus for  measuring  electric  current. 

Poland.  Purchase  and  agency.  Quotations, 
c.i.f.    Danzig,      Reference    No.    536a, 

Machinery  of  every  description,  Poland. 
.\geney.  Quotation,  c.i.f.  Danzig,  Refer- 

ence  No.    5374. 

Engineers'  supplies  such  as  tools  of 
trade,  machine  tools  and  household  hard- 

ware. Australia,  .Vgency.  Quotations, 
f.o.h.  American  port.      Reference  No,  53S1. 

Oil  engine  generator  set.  10  to  12  kw. 
to  operate  on  fuel  or  Diesel  oil.  Mexico, 
Purchase.  Quotation.s.  c.i.f.  Mexican  port. 
Terms:  Payment  against  documents.  Cor- 

respondence,  Spanish.     Reference   No,    5382. 
Engineering  lines  of  any  kind,  except 

electrical.  Ceylon,  Agencv,  Reference 
No,    5386. 

Industriiil  machinery,  agricultural  ma- 
chinery and  automobiles.  France.  Agency. 

Riference    No.    5387. 
Toolg,  small  machinery  (grinders,  lathes, 

drills)  and  technical  rubber  goods.  Nether- 
«and%       Solo     agency.        Quotations,      c.i.f. 

Catalogs  Wanted 
Randle  &  Co.,  Wardha,  C.  P.  India, 

wishes  catalogs  of  ui>-to-date  machinery 
for   an    iron   and    brass  foundry. 

Book  Reviews 

Keport    of    the    l.athe    Tools    Kesea.rell    Tuni- 
mittee,    Alanchester  .-Vssociation   of   En- 

gineers.     .S9    pages,    5ix8^    in.   in   papier 
covers.     Illustrated  with  charts  and  Ime 

drawings.     Publi.shed  l)y  His  Majesty's Stationery      Office,      Imperial      House, 
Kingsway,    London,     W.    C.    2.      Price 5s.  2d. 

The   report   of  the  Lathe   Tools   Research 
Committee  of  the  Manchester  Association  of 
Engineers  is  full  of  meat  and  mostly  good, 
fresh  meat,  too.     It  descrii)es  a   number  of 
experiments  along  *'minentiy  practical  lines 
and    should    be    read   by   all  who   are   inter- 

ested   in    the   art   of   cutting   metal.^.     'I'hat the  report  does  not  cover  everything  in  this 
large  field  is  not  a  matter  for  reproach. 

■This  report  makes  one  wonder  why  Eng- 
land takes  the  study  of  cutting  tools  and 

their  action  so  much  more  seriously  than 
these  I'nited  States.  Is  it  because  we  think 
wo  know  it,  or  i>ecause  we  believe  it  is  not 
wortlt  knowing?  Whatever  may  be  the  an- 

swer, this  much  is  sure  ;  that  England  will 
be  ahead  of  us  in  machine  shop  practice  un- 

less we  go  after  fundamental  knowledge  as 
the  Manchester  Engineers  do. 

Handbook    of    .\utomohil«N,      Two    hundred 
forty-nine     5x7     in.    pages,    paper    cov- 

ers,  illustrated.     Published  by  the  Na- 
tional    Automobile     Chamber    of    Com- 

merce.    Price  $0.50. 
This    volume     is     the     twentieth     annual 

handbook.     It  contains  the  principal  .speci- 
fications  of    154    passenger   automobiles.    69 

commercial   cars   and    trucks   and   six   elec- 
tric   vehicles    produced    by    le-ading    manu- facturers who  are  members  of  the  National 

Automobile    Chamber    of    Commerce.         At 
least   one  type  of  each   make   of   vehicle   is 
given    and    in    many   cases    the    prices    pre- 

vailing at  the  time  of  publication  are  listed, 

Kngineeriiij;        Economies,  Ry        Chartes 
Lounsbury    Fish.      Three    liundred    6x9 
in.    i)ages,    cloth    boards.      Second    edi- 

tion, first  impression.     Published  by  the 
McGraw-Hill   Book   Co.,   Inc.,    370    Sev- 

enth    .\ve..     New     Vork,     N.    Y,       Price 

$3,00, A  hook  showing  that  a  knowledge  of  the 
business    side   of  engineering,   which    is   en- 

gineering economics,  is  of  great  importance 
in  the  professional  success  of  the  engineer. 

The    subject    divisions    are:     Analysis    of 
problem    of    investment ;    interest ;    prelimi- 

nary analysis  of  first  cost  and  of  operation 
cost ;  practical  analysis  of  first  cost :  busi- 

ness units  I    irreducible   data    of  problem   of 
investment ;  business  statistics  :  miscellane- 

ous forecasts  ;  valuation  ;  errors  in  estimat- 
ing ;    engineering   reports.      There    are    sev- 

eral   appendices    giving    specimen     papers ; 
tables   of  formulas   and   of   values  ;   bibliog- 

raphy :    questions    and   problems. 
There  is  taken  up  in  the  first  part  of  the 

book  the  analysis  of  the  investment  prob- 
lem, as  concerns  reducible  data  (from 

whichi  yield  or  profit  can  be  calculated)  : 
and  irreducible  dat.a  (which  cannot  be  in- 

corporated in  the  calculations).  The  cal- 
cul.ation  of  yield  or  profit  is  explained,  the 
principles  of  compound  interest  and  sink- 

ing funds  are  treated  ;  estimating  is  taken 
up ;  and  other  subjects  such  as  business 
units,  first  principles  of  financial  state- 

ments, and  co.st  keeping  and  engineering 
reports   are  discussed. 

For  the  purpose  of  giving  the  engineering 
student  and  the  practicing  engineer  both 

general  and  detailed  insight  into  the  inter- 
dependence of  engineering  and  liusiness  the 

book  is  of  great  value.  To  the  man  en- 
gaged in  business  it  should  be  of  almost 

equal  value.  The  quality  is  enhanced  by 
the  mechanic.il  arrangement.  Key  words 
are  set  in  bold-faced  type  ;  minor  para- 
graiihs  are  .set  in  smaller  tyi>e ;  equations, 
fables,  and  figures  are  designated  by  the 
numbers  of  the  sections  in  which  they  first 

appear ;  the  sections  in  chapter  I  are  num- 
bered 101,  102,  103,  etc.,  tho.se  in  chapter 

II  are  numbered  from  201  up,  and  so  on. 

The  second  edition  is  a  complete  re^'ision, 
in  fact  almost  a  complete  rewriting:  of  the 
first  edition.  Much  new  information  Is 
given  and  the  wholi'  is  pr«H<:nted  from  the 
angrlc  of  "choice  of  investment"  rather  than 
"chblce  of  structure." 

".HeehHnii'ul  World"  RIectrlctd  Po«k«t  Book, 
l9'iS.  Green  clothboard  covers,  4x6 
in.,  390  pages,  illustrated.  I-ublished 
by  Kmmott  &  i;o..  Limited,  65  KiuK 
St.,  Manchester,  England.  Price, 
1/6   net. 

The  book  is  a  reference  volume  and 
handbook  covering  the  field  of  electricjil 
engineering.  It  Is  intended  for  use  both  by 
those  installing  and  operating  e<iuipment 
and  by  tliose  designing  it.  The  major  part 
of  the  volume,  or  284  DageB,  is  devoted  to 
notes,  rules,  tables  ana  data  covering  the 
theory  and  practice  of  eli-utrical  engineer- 

ing. The  front  |H>rtion  of  tlie-  iMjok  is  taken 
up  witii  paid  advertisements,  data  on 
foreign  mont^y,  weights  and  mt^sures.  and 
indexes  for  Ixith  the  advertising  and  the 
data  .sections.  The  rear  portion  is  fllle<l 
with  blank  pages  to  serve  as  a  diary. 

The  data  si-ction  begins  with  <leflnitions 
of  electrical  units  and  terms.  It  then 
describes  all  types  of  electrical  apparatus 
in  some  detail.  In.structions  for  installing 
and  maintaining  electrical  systems  an- 
given.  The  problems  of  both  the  iiosver 
station  and  the  current  consumer  are 
covered.  Besides  motors,  rheostats  and 
such  ai)paratus,  topics  like  electric  welding 
and  heating  are  tr.-ated.  Tables  of  data 
are  given,  such  as  for  powers  and  roots 
of  numbers  and  for  information  commonlv 
used  in  electrical  work. 

The  book  has  been  reviseil  since  the  jiast 
edition,  some  sections  being  added  and 
others  being  rewritten.  In  the  former  class 
is  a  section  on  Power  in  .Alternate  Current 
Circuits,  and  in  the  latter  one  on  Electri- 

cal Measuring  Instruments  and  another 
on  Plant,  Load  and  Diversity  Factors. 
Changes  and  additions  have  been  made 
here  and    there   throughout   the   volumi. 

Philadelphia    A.M..M.K.    and    Philadelphia 
A.I.K.K..  Joint  m>K.ting  February  27  at  th, 
Philadelphia  Engineers  Clulj.  Afternoon, 
dinner  and  evening  sessions.  Liouis  H.  Ken- 
ney.  Meetings  committee,  U.  S.  Navy  Yard. 
Philadelphia.  Pa, 

Society  uf  Industrial  Kngincers,  Spring 
convention  at  Hotel  (Jibson,  Cincinnati, 
Ohio.  April  18  to  20.  Secretary.  George  C, 
Dent,  327  South  La   Salle  St.,  Chicago,    111. 

American  Gear  Mani]ftt4>tDrerH'  Assoeia- 
tion.  Seventh  annual  meeting  April  19.  2u 
and  21,  Hotel  Cleveland,  Cleveland.  Ohio. 

National  Foreign  Trade  Cunncil.  Annual 
meeting  at  the  Orunewald  Hotel,  New 
Orlean.s,  La.,  April  25  to  27,  1923.  O.  K 
Davis,  Secretary.  1  Hanover  Square,  New York    City. 

Ameri'can  Foiindryinen's  .isHOciatloii.  An- 
nual convention,  and  exhii)ition  at  Pul>iic 

Hall.  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  B.  Hoyt,  140  South  Dearborn  St.. 
Chicago,  is  secretary. 

.American  Klectro  <:hemi<>ul  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  5,  1923.  Colin  G. 
Fink.  327  South  I^  Salle  St..  Chicago.  III., is  secretary. 

National  8appl,v  and  .^larhlnery  l>ealcr»»* Assftriation ;  Southern  .*<uppl,v  and  .Machin- 
er.v  l>eulers'  .tsHoeiation ;  and  the  .Amerieiln 
Suppl.v  and  Maehiner.v  .\fonafacturer4'  As- sociation, triple  convention,  in  Cincinnati. 
Ohio.  Mav  17.  18.  19,  1933.  F.  D  Mitchell. 
1819  Broadway,  New  York  City,  is  ̂ ^cretary. 

..\mrriran    Sooiet.v    for    Testing    MatrrialK. 
.\nnuai  meeting  at  .\tlantic  City,  June. 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,    is  .secretary. 

,\meriran  Soeiet,v  of  Meclinnieul  Kiiici- 

neers.  Spring  meeting  at  .Montreal,  ('an,. Mav  2S  to  31,  Calvin  W.  Rice.  29  W.  39th 
St.,   Xew  York  City. 

National  Metal  TrailcH  ,\sHorlatioii. 
Twenty-fifth  annual  convention  to  bo  held 
at  Hotel  .\stor.  New  York  City,  April  18 
and   19.     I>.  W.    Fisclier.   secretary. 

Intcmatloniil       t'lianiher      of      Oomnicrce. 
•Second  general  nueting.  Rome.  March  is 
to  24.  Julius  Barnes,  President  of  the 
United  States  Chamber  of  Commerce  will 
head  the  American  delegation. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Coke  and  basic  pig-iron  prices  firmer.  Abso- 
lute minimum  on  steel  bars  and  stractural  shapes  quoted  at 

$2.15  per  100  lb.,  Pittsburgh;  plates,  $2.20.  These  rates, 
however,  apply  on  heavy  contract  tonnages  only.  Premiums 
for  specified  deliveries  bring  out  quotations  of  $2.25  on 
shapes  and  bars,  and  $2.25@$2..35  on  plates.  Market  on 
structurals  is  strong;  inquiries  indicating  an  active  spring 
demand.  Continued  buying  of  steel  for  railroad  car  building, 
together  with  increased  demand  for  plates,  in  oil-storage 
tank  construction,  are  features  of  the  market. 

Pronounced  advance  in  copper;  up  gc.  per  lb.  in  week,  due 
to  heavy  foreign  buying.  Tin  makes  new  high  record;  rose 
lie.  per  lb.  since  last  week.  Lead  up  10c.  per  100  lb.;  rise 
of  $1  per  ton  in  zinc.  Higher  prices  in  unwrought  copper 
give  rise  to  advances  ranging  from  Sc  to  Ic.  per  lb.  in  fab- 

ricated brass  and  copper,  in  New  York  and  Cleveland  ware- 
houses. 

Declines — Southern  No.  2  pig  iron  down  50c.  per  ton  in 
New  York.  Shipments  of  Asiatic  antimony  ic.  per  lb. 
cheaper  than  week  ago. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations    compiled    by    The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern    ?28.  SS 
Northern  Basic    29 .  77 
Southern  Ohio  No.  2    29.77 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.7S)    33 .  44 

BIRMINGHAM 
No.  2  Foundry    25.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (sUicon  2 .  2.';@2 .75)    30  14 
Virginia  No.  2    3-3 .  17 
Basic    28 .  50 
Grey  Forge    28. 14 

CHICAGO 
No.  2  Foundry  local    30.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.7S)    31.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    28.00 
Basic    29.27 
Bessemer    29. 27 

IRON  MACHINERY  CASTINGS-Cost  in  cents  per  lb.  of 
1(X)  fljwheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Qeveland    Si@6 
Cincinnati     4f@6 
New  York         5.5 
Chicago       4(3)5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots  New  York    Cleveland  Chicago 

No.  10          2.SO@2.75  4.19  3.65  4.00 
No.  12         2.60@2.8S  4.24  3.70  4.05 
No.  14         2.70@2.9S  4.29  3.75  4.10 
No.  16         2.90@3.1S  4.39  3.85  4.20 

Black 
Nos.  17and21.             3.35  4.70  4.20  4.70 
Nos.  22and24.            3.40  4.75  4.2S  4.70 
Not.  25  and  26.            3.45  4.80  4.30  4.75 
No.  28               3.50  4.90  4.40  4.85 

Galvanized  Pittsburgh       New  York     Cleveland     Chicago 
Nos.   10  and  11.  3.35Ca3.65  4.90  4.30  4. 85 
Nos.  12  and  14.  3.45&3.75  5.00  4.40  4.95 
Nos.  17  and  21.  3.7S#4.05  5.30  4.70 
Nos.  22  and  24.  3.90@4.2o  S.45  4.85  5.40 
No.  26    4.05@4.35  5.60  5.10  5.55 
No.  28    4.35@4.65  5.90  5.40  5  90 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel  BUTT  WELD  Iron 
Inches  Black         Galv.  Inches  Black      Galv. 

lto3          64  52J  i  to  U       30  17 

LAP  WELD 
2         57  45i         2       23  7 
2ito6         61  49^         2htoi       26  U 
7  to  8         58  45i         4ito6       28  13 
9  to  12         57  44J         7  to  12..;....     26  11 

BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
ItoU         62  51J         I  to  U       iO        14 
2  to  3         63  521 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 2   

2^0  4. 
4i  to  6. 7  to  8.. 
9  to  12. 

55 

59 

58 

54 

48 

44J 

48-i 

475 
4U 

2   

2i  to  4. 4J  to  6. 7  to  8. . 
<J  to  12. 

23 9 

29 

15 

28 

14 

21 7 
16 2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%  41%    554%    434%   624%   484% 
24  to 6  in.  steel  lap  welded.  51%   38%    534%    404%   594%   454% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS— Warehouse  prices 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(baie).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural   shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). .  . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (2.75  at  mill)   
Drill  rod  (from  list)   
Electric  welding  wire: 

iz   
i   A  to  i   

in  cents  per  pound  in 

iJew  York  Cleveland  Chicago 4.50 
6.00 4.50 

6.00 

6.00 

6.00 

6.03 8.00 
6.10 

4.54 

4.36 4.30 
6. 75 

8.25 7.  25 5.50 
5.30 5.50 4.05 3.90 

3.95 4.55 4.40 
4.45 

3.29 3.16 3.05 
3.19 3.06 

2.95 

3.19 
3.06 

2.95 3.99 3.61 3.70 
3.29 3.01 

3.02    : 
3.04 2.91 

2.92 

55(g60% 40@55% 

50% 

8.50.      . 
12@13 7.00   
.11@12 6.75.... 
io@n 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      16. 12| 
Tin,  5-ton  lots.  New  York      42 . 50 
Lead  (up  to  carlots),   St.  Louis    8.15;     New  York.  8.624 
Zinc  (up  to  carlots),  St.  Louis    7.25;     New  York.  7.70 

,1  no        nnifr    ■  i  ic  New  York  Cleveland  Chicago 
Alummum,  98  to  99%  mgots,   l-l5  ' 

   25.00         26.00 

9.00  8.25 

ton  lots    2.^  .  20 
Antimony  (Chinese),  ton  spot        8.124 
Copper  sheets,  base    23.75    22.50@23.00  23.00 
Copper  wire  (carlots)    17.75  19.25  16.25 

Copper  bars  (carlots)..".    21.75  24.25  19.50 Copper  tubing  (carlots)    26.25  26.25  23.00 
Brass  sheets  (carlots)    19.871  22.00  18.7$ 
Brass  tubing  (carlots)    24.50  25.00  20.50 
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METALS— Continued 
New  York   Cleveland  Chicago 

20.25 
IS.  75 22.00 

10.25 
28.00 20.00 49.25 

36. on 18.00 

Brass  rods  (carlots)    18. 12 J 
Brass  wire  (carlots)    20.37^ 
Zinc  sheets  (casks)    10.25 
Solder  (5  and  \),  (caselots)    30.50 
Babbitt  metal   (83%  tin)    42.00 
Babbitt  metal  (35%  tin)    25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .  32.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)        55 

Hot  rolled  rods.  Grade  "A"  (base)        50 
Cold  drawn  rods,  Grade  "A"  (base)       60 
Copper  nickel  ingots        37 
Hot  rolled  copper  nickel  rods  (base)            45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.  Va.: 

Shot      32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks      32.80     Hot  rolled  rods  (base)       40.00 
Ingots.  38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45 .  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy,  and  crucible      12.50         12.75  12.75 
Copper,  heavy,  and  wire      12.25  12.25  12.25 
Copper,light,  and  bottoms      10.50         10.75  11.50 
Lead,heavy       5.75  6.00  6.75 
Lead.tea       5. 25  4.75  5.75 
Brass,  heavy,  yellow       7.00  ....  7.75 
Brass,  heavy,  red       9.50         10.25  10.00 
Brass,light       6.00  6.00  6  75 
No.  1  yellow  brass  turnings       7.00  7.50  7.75 
Zinc       4  SO  4.50  4.25 

TIN  PLATES — American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- York        land      Chicago 

"AAA"   Grade: 
IC.  20x28,    112  sheets       20.00       18.25         18.50 
IX.  20x28     112  sheets       23.00       21.00         20.90 

"A"  Grade: 

IC,  20x28,    112  sheets        17.00       16.00         17.00 
IX,  20x28,    112  sheets       20.00       18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        12.00       11.50         14.50 
IC,  112  sheets        12. .30       11.90         14.80 

Terne   Plate 

Small  lots,  8-lb.' Coating:  ,  ,. 100-lb.,    14x20         7.00        6.00  7.25 

IC,  14x20         7.25         6.25  7.40 

MISCELLANEOUS 

Cleve- New  York  land       Chicago 

Cotton  waste,  white,  per  lb..     ?0.10@0.13  30.13         ?0.11i 
Cotton  waste,  colored,  per  lb.         .07®. 12  •!''»,         Vn 
Wiping  cloths,  13ixl3V,perlb.  .16  32.00  per  M        ,10 

Wiping  cloths,131x205,per  lb.  .20  48.00perM        .13 

Sal  soda,  100  lb.  lots    2.60  2.40  2.65 

Roll  sulphur,  per  1001b    3.40  3-25  3.50 

Linseed  oil,  per  gal.,  Sbbl.  lot*.  .99  ^1.06  JOZ 
White  lead,  dry  or  in  oil     lOOIb.kegs.       New  York,  14.25 

Red  lead,  dry      lOOIb.kegs.        N'"  York,  14.25 

Red  lead,  in  oil      lOOIb.kegs.        New  York,  15.75 

Fireclay,  per  100  1b.  bag    -^5  nn/-^o  en 
Coke,  prompt  furnace,  Connellsville...  .per  net  ton    »8.0O@8.5O 

Coke,  prompt  foundry,  Connellsville. .  .per  net  ton      9.00@9..5O 

SHOP  SUPPLIES 
Current  Ditcounii  from  Standard  Liat* 

New 
York Machine  Bolts: 

All  sizes  up  to  1x30  in       40% 

liandlix3in.  uptol2  in        20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex  nuts        15% 
Hex.  head  and  hex.  nut  bolts.  ...      ...       20% 

Lag  screws,  coach    screws  ....     40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  upto  1  iii.x30in       30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 
Semi-finished  nuts  |  .ind  larger       60% 

Case-hardened  nuts     ~ 
Washers,  cast  iron,  j in.,  per  100  lb.  (net)$6.00 
Washers,  cast  iron,  |  in., per  100  lb.  (net) 

Washers,  round  plate,  per  100  lb.  Off  hst 

Nuts,  hot  pressed,  sq.,  per  100  !b.  Offlist 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist 

Nuts,  cold  punched,  sq.,  per  100  lb. Offlist 
Nuts,coldpunch«l,hex.,pcr  100  Ib.Off  list 
Rivets: 

Rivets,  A  in.  dia.  and  smaller   
Rivets,  tinned   

Button  heads  |-in.,  j-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   (net) 

li   to    l|-in.    long,    all    diameters, 
£.Vr^.4perl00lb         0.2S 

I  in.  diameter    EXTRA       0.  IS 
J  in.  diameter    EXTRA       O.SO 
1  in.  long,  and  shorter    EXTRA      0. 50 
Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads     EXTRA 

Copper  rivets   
Copper  burs     

attf 
land    Chicago 

50-10-5% 

50% 

«.50net 

50% 

50% 

3.50  net  S4.00off 

3.90  net          

     65-5% 

60-5% 
70-10% 

«% 
55% 

70% 

40-10% 

70% 

80% 

J"  /o            

^.00     33.50 

33.50 4. .50     4.00 
3.50 

3.00    5.00 
3.50  net 

1.00    3.00 
4.00 

1.00     3.00 

4.00 

1.00    3.00 

4.00 

1.00    3.00 4.00 

45%     60% 

60% 

50%    60% 
4Jc.  net 

35.00  33.90 
33.75 

S.IO    4.00 
3.85 

0,25 

0.50 

0.15 0.15 
0.50 

0.50 

0.25 0.50 

0.35       33.70  bate 
55-5%        50%  50% 
35%  50%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       SO.  55 

Machine    lubricant,     medium-bodied 
(SO  gal.  bbl.),  per  gal           0. 297 

Belting — Present  discounts  from  list  in       • 
fair  quantities  (j  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 

Heavy  grade   20-5-2J% 
Rubber  and  duck: 

First  grade           ">% 
Second  grade..           65% 

A  brasive  materi  als — 1»  sheets  9x1 1  in.. 

No.  1  grade,  pet  ream  of  480  sheets: Flint  paper          ^a'\n 

Emery  paper    8.80 
Emery  cloth   _.          ^  / .  84 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  rolL         4. SO 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100: Paper    1-32 
Cloth           302 

30.50      30.67J 

0.3S        0.40 

40J%      50% 
30-5%  40-5% 

50-10%  40-10% 
60-5%  60-5% 

35.84 

11.00 

31.12 

4.28 

1.24 
2.67 

36.48 

8.80 
29.48 

4.95 

1.40 

3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Coiiii..  BridRPport  —  Maiiufaoturt-rs'  Ma- 
chine Tool  &  Supply  (•(>..  Inc.  256-260  Mid- 

aifc  St.,  A.  A.  Johnson.  Vice  Pres. — one  sa.«h clamping  machine ;  one  36  to  42  in.  drum 
sanding  machine  ;  one  veneer  press ;  one 
double  or  triple  crank  arch  press,  to  take 
«ork  45  in.  between  uprights. 

111.,  Cl^icuKO — Cruver  Mfg.  Co.,  2456  West 
.lackson  St..  (mflnufaclurer  of  advertising 
novelties),  A.  Martin,  Purch.  Agt.  —  two 
kick  presses,  large  size  on  the  order  or Kxcelsior  No.  15  or  American  Can  style, 
opening  in  be(J  must  he  at  least  6i  x  9:i 
in  throat  or  jaw  mtisl  extend  back  9  in. 
from  center  of  lK>d  opetiing    (new  or  used). 

III.,  Chloaito  —  International  Harvester 
Co.,  606  South  Michigan  Ave. — one  26  in. roll  lathe. 

III.,  Chicago — Stoehr  Mchy.  Co.,  844  North 
Wells  St.: — one  26  x  48  in.  x  8  or  in  ft.  Mc- 
Cabe  or  any  other  sliding  bed.  cap  lathe. 

Ind..  AndOTBon— Gedge  Bros.  Iron  Roof- ing Co. — bending  machine  for  bendmg  sled 
runners. 

Ind.,  IndlanapoliN — ^Van  Camp  Hardware 
&  Iron  Co.,  401  West  Maryland  St. — foot 
power  squaring  shear  for  18  gauge  96  in. sheets. 

la.,  fledar  KapidH — C.  S.  Krause,  21U 
Security  BlOg..  (garage)  drill  press,  size 
suitable  for  automobile  repair  work. 

Kan.,  Kh\Kman — I.  Scott,  (machine  shop) 
— power  trip  hammer. 

\IasH.,  B«»t«o — The  city,  Schoolhouse 
Dept..  City  Hall,  T.  P.  Glynn,  Chn.— wood- 

working and  metal  working  machinery,  m- 
cluding  lathes,  saws,  tables,  jointers,  mould- 

ers, etc.,  for  manual  training  department 
of  proposed  high  school  on  Dunbar  Ave.. 
Dorchester. 

MaNH.,  Bootou  —  t:ollin.s  Motor  Car  Co., 
1037  Commonwealth  .\ve..  (automobile  sales 
and  repair  station) — small  lathe,  bench 
shear,  drill  press,  hacksaw  and  miscellane- ous small  tools. 

Ma»N.,  Itoston — E.  L.  Dodge,  S  Friend  St., 
(furnace  makers  and  repairs) — sand  blast 
outfit,  small  punch  pre.ss  and  tinsmith's bench  shears   (used). 

>Ia8ti.,  Kaxt  BwHton  (I'.oston  P.  O.) — Bos- 
ton Sand  &  Gravel  Co.,  300  Condor  St. — 

machine  shop  planer  and  shaper.  also  tin- smiths shears. 

Mass.,  MeKlforil — The  city.  City  Hall.  W. 
H.  Casey.  Purch.  Agt. — machine  tools  for 
manual  training  department  of  high  school, 
including  one  single  cylinder  surface 
planer  ;  one  band  .rawing  machine,  .saw  and 
saw  guard  :  one  jointing  machine  ;  one  mor- 

tising machine ;  two  lathes,  about  IS  in. 
.'iwing  and  48  in.   between  centers. 

Mich..  Detroit  —  Clayton  Lambert  Mfg. 
Co..  Knodell  Ave.  along  tracks  of  Detroit 
Terminal  R.R. — four  16  in.  lathe.s  ;  one  4  ft. 
plain  radial  drill;  six  16  in.  .shapers  :  one  6 
ft.  plain  radial  drill;  one  4  ft.  Universal 
radial  drill ;  one  4  ft.  sensitive  radial  drill : 
one  42  in.,  one  20  in.  a«id  one  16  in.  slotter  ; 
one  36  in.  open  side  planer;  one  48  in.  x  10 
ft.  open  side  planer  with  3  li<ads  ;  one  60  in. 
vertical  boring  machine  ;  one  48  in.  liori- 
zontal  milling  machine :  one  jointer ;  one 
planing  machine  ;  one  saw  talile  ;  one  band- 
saw  ;  one  cutting-off  machine. 

Mich.,  HJKhland  Park  (Detroit  P.  O.) — 
Ford  Motor  Co. — one  roll  lathe. 

Mo.,  Affton — A.  Hammert.  R.  F.  D.  No.  7. 
(machine  shop) — power   punch   machine. 

Mo.,  St.  Ix>uiH — Gallaher  Boiler  Co..  2136 
AValnut  St.,  A.  Gallaher.  Purch.  Agt. — 
small  power  drill  press. 

Mo.,  WebNter  (McBaine  P.  O.) — Webster 
Auto  Repair  Co. — power  punch  press. 

X.  Y.,  UHleviU)' — Union  Academv,  W.  K. 
Mott,  Woolworth  Bldg..  Watertowii,  Purch. 
Agt. — machine  and  woodworking  tools  for 
vocational    training.  . 
v.  Y.,  Itinichaniton — P.  Goodman,  3 

Ferry  St..  (lamp  and  radiator  repair) — 
sheet  metal  shear.s.  power  operated. 

X.  Y.,  Brookl.vn  —  Sass  Mfg.  Co.,  776 
Tlergen  St..  (automobile  hardware) — one  18 
in.    sliaper. 

N.  v..  Biiffalo — ,1.  Doe.s  321  Pox  St. — 
eciuipmenl.  including  500  gal.  gasoline  tank 
and  pump  for  proposed  service  station  at 
730   Kensington   -Vve. 

X.  Y.,  froKhan — J.  H.  Smith,  Main  St., 
(machine  shop) — small  shaper  (used).  al.so 
milling  cutter.s. 

N.  Y..  Gouverneur  —  C.  P.  Collins  Co., 
(plumbing,  steam  fitting  and  heating) — pipe 
threader,  dies  and  taps,  also  power  oper- ated sheet  metal  shears. 

N.  \.,  l,owvtlle — Fowler  Hardware,  Inc., 
(plumbing  and  hardware) — 1\  S.  Fowler, 
Purch.    Agt. — pipe    threading   machine. 

N.  Y..  New  Y'ork — Mine  &  Smelter  Sup- 
ply Co..  42  Bway. — one  150  ton  and  one  100 

ton   hydraulic  wheel  press. 
V.  Y.,  New  York — J.  H.  Oberle.  238  East 

42nd  St.,  (plumbing) — Toledo  power  driven 
pipe  threading  machine. 

N.  ¥.,  New  York — Savage  Arms  Corp..  50 
Church  St.,  C.  A.  Calleson,  Purch.  Agt. — 
No.   14   Bliss   toggle   drawing  press    (used). 

N.  T.,  OKdennburgr  —  C.  E.  CasHe  Co., 
Greene  St.,  (machine  shop  and  garage), 
G.  B.  Madlin,  Purch.  Agt. — complete  ma- 

chine tool  equipment  for  automobile  and 
marine  engine  repair. 

N.  Y'.,  Clean — Clark  Bros.  Co.,  (steam 
engines,  etc.) — No.  3  Barretts  horizontal 
bar  boring  machine  (used). 

N.  Y.,  Syracuse — The  Bd.  of  Contract  & 
Supply,  City  Hall — about  $8,00(i  worth  of 
macliine  tools,  including  two  6  ft.  machine 
lathes  and  two  woodturning  machines  for 
Vocational  High  School ;  four  machine 
lathes  and  one  sander  for  Continuation 
Schools ;  speed  lathe  and  circular  saw  for 
Central  High  School ;  two  machine  lathes 
fof  North  High  School. 

N.  Y.,  Theresa — O.  P.  Eggleston  Co.  (ma- 
chine shop) — vertical  post  drill  and  ream- 

ing  tools. 
N.  Y.,  M'atertown — Bat-Eleotric  Service 

Co.,  619  State  St.,  (electric  battery  and 
machine  repair),  W.  W.  Parsons.  Purch. 
Agt. — bench  lathe,  also  small  hand  tools 
for  battery  and   magneto   repair. 

N.  T.,  Watertown  —  Campljell  Transmis- 
sion Co.,  Flower  Bldg.,  (electric  contrac- 

tors)— two  11  ton  chain  hoists  and  one 
magnet  winding  lathe. 

N.  Y..  Watertown — P.  G.  Hall  Co.,  1418 
State  St..  (electric  contractor) — one  up- 

right sensitive  speed   drill. 
N.  Y.,  Willinnisville — H.  Berzey — garage 

and  repair  shop  equipment,  to  replace  that 
which  was  destroyed  by  fire. 

O.,  Akron — K.  B.  Ayers.  1795  Malasia  Rd. 
— small  back  geared  screw  cutting  lathe.  S 
to  10  in.  swing,  individual  motor  drive  pre- 

ferred but  not  necessary  (used). 
O.,  Cleveland — R.  S.  Machine  School,  2118 

Prospect  Ave. — one  Xo.  1  or  No.  2  milling 
machine.  _ 

O..  ColumbuH — International  Derrick"  & Equipment  Co..  186  East  Broad  St..  It. 
Bloss.  Purch.  Agt. — one  rivet  machine  to 
take  i  to  1  in.  rods,  capacity  1  ton  per  day. 

O.,  ColumbUK — Mack  Motor  Truck  Corp.. 
517  North  Park  St..  (truck  .sales  and  serv- 

ice station),  G.  B.  Jones.  Pres.  and  Mgr. — 
one  drill  press  and  one  grinder. 

O.,  Dayton — R.  M.  Brown.  229  South 
Ludlow  St. — 60  X  66  in.  x  20  ft.  or  larger 
slab  miller:  engine  lathe.  54  in.  swing,  14 
ft.   between  centers. 

O.,  Painesvlllp  —  E.  B.  Abbott  —  30  in. 
I)ower  squaring  shears,  small  punch  press 
and    double    crank    ]iress. 

C.  We>it  Lafayette— .Tones  Metal  Prod- 
ucts Co..  F.  E.  .Tones,  Pres.  and  Mgr. — gen- 
eral line  of  metal  working  equipment. 

O.,  Wiekliffe — Cleveland  Crane  &  Eng.  Co. — one  wheel  lathe. 
Pa.,  Phila. — Franktord  Machine  Co..  4099 

Franljford  Ave.,  (machinists) — screw  ma- chine  (used). 

Pa.,  Phlla. — Pennsylvania  R.R.  Co..  17th 
and  Filbert  Sts.,  M.  Smith.  Purch.  Agt. — 16 
in.  latlie,  4  ft.  radial  drill  and  28  in.  shaper. 
Pa..  Phila. — F.  C.  Roberts,  Engr.,  Ro-, 

Chester  Trust  Bldg. — quantity  of  lathes  and 
other    metal    working    machinery. 

Pa.,  Phila. — West  Phila.  Buick  Co..  52nd 
and  Chestnut  Sts.,  (automobile  service  sta- 

tion)— -12   or  14    in.  motor  driven  a.c.  screw 

cutting  lathe  with  Universal  chuck.  3  ft.  6 
in.  centers   (u.sed  preferred). 

Pa.,  Plttfiburich — Pressed  Steel  Car  Co.. 
Farmers  Bldg. — gate  shears,  axle  lathe  and 
ear  wheel  boring  mills. 

Pa..  Sharon — W.  J.  Woodside,  Haywood 
.St.  and  Spearman  Ave. — machinery,  tools 
and  equipment  for  garage  and  repair  shop. 

Win..  Fond  du  lac — Dunham-McCumber 
Co.,  28  3rd  St. — automobile  repair  machin- 

ery and  equii)ment  for  proposed  $45,000 
garage. 

Wlft.,  Hayward — Dehler  Auto  Co.,  W.  E. 
Dehler,  Mgr. — automobile  repair  machinery for  proposed  garage. 

Win.,  Milton — P.  A.  Anderson  (machinist) 
— medium  size   lathe,   shafting  and   belting. 

Wis.,  Rice  Lake — T.  H.  Field— power  ma- 
chinery and  shop  ciiuipment  for  proposed motor  factory. 

Wis.,  ShelMiyican  —  Eastern  Wisconsin 
Electric  Co..  428  .Vorth  Sth  St. — automobile 
repair  machinery,  power  machine  and  1  ton 

press. Wis.,  Sheboyican — F.  Hensel  Co.,  North 
7th  St.  and  Center  Ave. — 1  ton  press,  power 
machinery  and  battery  charging  equipment 
for  proposed  garage. 

Wis..  West  AUis — Burbach  Auto  Co.,  P. 
Burbach.  Mgr. — jiower  machinery,  1  ton 
press  and  equipment  for  automobile  re- 
pairing, 

B.  C.  t'loverdale — W.  Lawrence,  McLellan 
ltd. — e<iuipment  for  proposed  garage. 

Machinery  Wanted 

Ala..  Bay  MInette — R.  B.  Vail,  (news- 
paper)— stereotype  saw  and  a.c.  motor, 

belting,     hangers,    pulleys    and    shafting. 
Ala.,  Birmingham — R.  E.  Boggs.  Jeffer- 

son County  Bank  Bldg..  (machinery,  etc.) 
— C.  E.  7J  Sullivan  mining  machine,  com- 

plete on  trucks  ;  two  complete  rock  crusliing 
plant.s.  400  ton  per  day  each,  with  boilers, 
engines,  etc. ;  one  %  yd.  steam  shovel  on 
caterpillar  tread. 

Ala.,  Calera — J.  H.  Adams — lime  work- 
ing machinery,  including  conveying  ma- 

chinery. 

Ala..  Talladega  —  Talladega  Pipe  Co.. 
(manufacturer  of  cast  iron  pipe).  E.  Nor- 

man.  Supt.— cast    iron   foundry   equipment. 
Ark.,  ̂ FcRae  —  Enterprise  —  power  job 

printing  press  to  perforate  while  printing. 
Colo..  Aspen — Belle  Marie  Mining  &  Mill- 

ing Co. — mining  machinery. 
Conn..  Higgannm — Frissell  Fabric  Co. — 

one  Foster  winder,  .suitable  for  72  in.  skeins fif  heavy  cotton  yarn. 

Conn.,  South  Coventr.v  —  Tracey-EIliot 
Mills,  Inc..  I).  Elliot.  Pres. — additional 
picking,  cirding.  spinning  and  warping 
machines,    etc..    for    woolen    mills. 

Fla.,  Miami — C.  F.  Moftett,  71  East  46th 
St.  —  woodworking  machinery,  including 
planer,   handsaw,    etc. 

Fla.,  Stoline — Jacob  Lumber  Co. — planing 
mill  machinery. 

Ga..  Flowery  Branch — J.  B.  Llles — lathe for  woodworking. 

III.,  Charleston — Daily  News.  C.  S.  Rar- 
din.  Purch.  Agt.^-complete  newspaper 
equipment,  including  newspaper  press,  job 
press,  belting,  hangers  and  cutter. 

III..  Chicago — C.  M.  Coose.  4261  Bway. — 
8  page  duplex  newspaper  press. 

III.,  Chicago — Goodman  Mfg.  Co..  48th 
and  Halsted  Sts. — one  20  ton  and  one  25 
ton,  51  ft.  span,  cage-operated  crane ;  two 
20  ton,  two  25  ton.  two  15  ton  and  two  10 
ton.  26  ft.  span,  floor-operated  electric 
cranes. 

III.,  Chicago — Natl.  Typewriter  Wks.. 
4256  North  Kiilzie  .\ve — one  printing  pres.s. 
cutter,    tj'pe,   ;ilso   numl>ering    machine. 

m..  Chicago — Schmidt,  1249  North  Clark 
St. — hand  tools  for  boiler  .shop,  including 
roller  expanders,  cutters,  water  tube  rollers, 
etc. 

ni..  Chicago — Simplex  Ticket  Co..  Inc., 
1801  Berenice  St..  (manufacturer  of  tickets 
and  job  printers  l — Kidder  slitter  an* stitching   machine. 
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111.,  Cliicago  —  Wamier  Mcliy.  Co.,  .16 
.South  Dearborn  St..  (machinery  dealers  and 

shop)— DunniQS  dioklc  edpre  papor  ma- chine. 

III..  East  St.  LouIh— Friend  Printing  Co., 
201-3  North  5th  St.— proof  pri-ss  and  joli 

printing  pres.s  for   power   «iuipment. 

111..  National  .Stoik  yard" — K.porter  Pub- 

li.shinp  Co.,  fn.wspap.r (  —  matrix  rolllnK machine. 

Iiul  Auburn — Hlkhart  Motor  Co.,  (manu- 
iactur(?r  of  automobiles),  \V.  Uennison, 
■]-,.,.,.is. — machinery,  equipment  and  tools  for 
dissembling  plant. 

Iiid.,  Bourbon — News — metal  furnace. 

I  lid.  Terre  Haute — H.  C.  Oelgesohlaeger, 
2,',0(i  Harding  Ave.  —  one  set  of  tinner  s 
tools. 

la.  BurllnRton  —  W.  X.  Rayburn,  Sl.T 
Tama    Bldg. — glass   making  machinery. 

la.  I»e»  Moliirn — J.  Williams.  203J  7th 

St..  (job  printer)— 30  in.  power  paper  cut- ter. 

Kan..  Kansas  City— Print  Shop  25  South 
Boeke  St. — 14  x  20  in.  power  job  printmg 
press.    . 
Kan..  WlMiita— H.  C.  Farley,  Hotel 

l,assen.  North  Market  and  Ist  Sts. — tools 
for  oil  drilling,  also  set  of  5i  in.  Ideal  oil 
rig  irons. 

Kan.,  Wichita  —  McCormick-Armstrong 
Press,  Market  and  Williams  Sts. — convey- 

ing apparatus,  printing  press,  hangers, 
pulleys,  belting  and  shafting  for  proposed 
2    story   printing  plant. 

Kan.,  Wichita  —  McGuin  Publishing  Co.. 
410  East  Williams  St..  (job  printers  and 
tvpe  setters),  M.  M<Guin.  Purch.  Agt. — 
Ludlow  typecasting  machine. 

Ky..  MayHvillc — W.  H.  Mackoy — limestone crusher. 

La..  Baton  Koujce. —  Print  Shop.  Box  172 — 
linotype,  intertypo.  monotype,  caster,  cylin- 

der press,  job  press,  power  cutter  and 
.stitcher. 

Md.,  Baltimore — J.  L.  Barr,  224  St.  Paul 
PI. — one  or  two  50  ton  refrigerating  ma- 

chines, belt  or  motor  driven,  also  (used) 
conden.ser  for  100  ton  capacity  ice  making 
receivers,   etc. 

MaNtt.,  Boston  —  Edson  Mfg.  Co.,  257 
Atlantic  Ave.,  (gears)— $8,000  or  JIO.OOO 
worth  of  equipment. 

Mass.,  Boston — Pacific  Mills,  101  Milk 
St. — looms  and  spindles  for  new  cotton 
mill  in  South  Carolina. 

Mass.,  Brlgftsville  (North  Adams  P.O.)  — 
Strong-Hewat  Co.,  address  ccjmpany  Purch. 
Agt. — additional  picking,  carding,  spinning 
and  warping  machines  for  addition  to 
woolen  mill. 

Mass.,  BrlKbton  (Boston  P.  O.) — New 
Kngland  Spun  Silk  Co.,  342  Western  Ave., 
(silk  and  woolen  mills) — additional  finish- 

ing  machines. 
Mass..  CambrldKc— Dixon  &  Fallis.  1 

Dock  St.,  (manufacturers  of  pattern  mod- 
els). A.  Fallis.  Purch.  Agt. — circular  saw 

table,  handsaw,  resaw  and  jointer  (used). 

Miihs..  I>udl««.v— Stevens  Linen  WkS. — 
machinery  for   nt-w  bleachery. 

Mass.,  Holyolic — Germania  Mills,  Inc. — 
picking.  cardinK.  spinning,  warping  and  fin- 

ishing machines  for  addition  to  woolen  mill. 

Mass..  SprinKfleld — The  city,  Schoolhouse 
Dept. — machiner.v,  including  saws,  saw 
tables,  lathes,  etc..  for  manual  training  de- 

partment of  proposed  high  school  at  West 
Springfield. 

Vioh..  Ann  Arbor  —  Suits  Bros..  42« 
Tliompson  St. — one  power  extractor,  2  J  or 
3    lip.   electric  motor. 

Mich..  Detroit — Dept.  I'urchases  and  Sup- 
plies. Marquette  Bldg..  G.  J.  Finn,  Comr.  of 

Purchases  and  Supplie.s — one  No.  SS  Cres- 
cent I'niversal  woodworker  for  Dept.  of 

Street  Railways. 
Mich..  Detroit — D.  K.  Morand  Mchy.  Co., 

S7S4  Quincy  Ave. — one  <jpen  side  planer 
witli  3  heads,  4S  x  4X  in.  x  12  ft.  (used  pre- 
ferred). 

Mich..  Detroit — Print  Shop,  407  Gratint 
St. — Babcock  press. 

Mich..  Detroit — Witchell-Sheill  Co..  1510 
lirooklyn  Ave.,  (manufacturer  of  boots, 
eutiiig  and  athletic  footwear).  W.  .1.  Perkin. 
Purch.  Agt. — shoe  machinery. 

Mich,,  Harbor  Siirinics — Graphic  Publish- 
ing (^o. — newspaper  press,  job  pre.ss.  also 

press  for  printing  half  tones  and  register- ing. 

Mich..  HiKhlniid  Park  (Detroit  P.  O.)  — 
Ford  Motor  c:o. — mixer,  screens,  charging 
car  and  bucket  elevator  for  proposed  steel 
.sint<-ring  plant  at  River  Rouge. 

Mich..  Iron  River— Job  Shop.  712  West 
A'hiins  St. — power  paper  cutter  (used). 

Mich.,  L,alui[sbnrK — Press — linotype. 
Mich.  Rochest«r — Rochester  Era,  W.  A. 

Fox,  Editor  and  Publisher — one  6  column 
cylinder  press  and  one  folder. 

Minn.,  Duluth — J3ridgeman  &  Russell  Co., 
1101  West  Michigan  St. — $175,000  worth 
of  refrigeration  and  creamery  (tqulpment 
for  proposed  plant  at  Atlantic  City,  N.  J, 
Minn.,  Minneapolis — E.  W.  Peterson, 

1721  La  Salle  .\ve. — newspaper  press,  job 
press   and    otiier   equipment    (used). 

Minn..  Winona — Westlicher  Herold  l^b- 
lishing   Co.,    (newspaper) — linot.vpe. 

.Miss.,  Jackson — Daily  Clarion-Ledger,  R. 
M.  Hederman,  Purch.  Agt. — model  1  L.  K.  3 or  5  linotype. 

Mo.,  Center — Herald — electric  remelting furnace. 

Mo.,  Klilorado  Sprinfcs — L.  T.  Dunaway, 
(oil  producer) — 75  gal.  agitator.  50  barrel 
tanks,  De  Laval  oil  separator,  steam  pump 
and  carload  of  2  in.  pipe. 

Mo.,  Fair  Play— E.  C.  Hadley— Job  press, 
newspaper  press,  hanger.s.  pulleys,  belting 
and  linotype   (used  preferretl). 

Mo..  Kansas  Cit.v — Artcraft  Printing  Co., 
413  East  15th  St.— Chandler  &  Price  job 
printing  press. 

Mo..  Kansas  City — Kansas  City  Flour 
Mills  Co..  Postal  Bldg..  L.  E.  Moses,  Pres 
— flour  mill  machiner.v  to  increase  capacity 
of  plant   (will  purchase  in  spring). 

Mo.,  Kansas  City — J.  J.  Klepping,  2930 
Holmes  St.,  (lumber) — sawmill,  belting, 
pulleys  and  saws. 

Mo..  Monroe  City — Semi-Weekly  News — 
five  or  six  wheel  power  automatic  number- 

ing machine. 
Mo.,  St.  Louis — J.  Bayle,  1151  Bway  (job 

printer) — power  job  press. 
Mo.,  St.  Louis — Hesse  Envelope  &  Litho- 

graph Co.,  501  North  Ist  St. — one  7  x  11 
Chandler-Price  job  press  and  one  15  x  vii 
in.  Amer.   high   speed   pre.ss. 

Mo.,  .Springfleld — G.  L.  Parker,  R.  R.  6 — 
linotype,  job  press,  hangers,  belting  and 
pulleys  for  job  printing  plant. 

Mo.,  Wellston  (St.  Louis  P.  O.) — Welding 
Shop,  R.  R.  29.  Bqx  117 — cutting  and  weld- 

ing machine  with  tanks. 

N.  y.,  Adams — O.  D.  Greene  Lumlier  Co. 
(lumber  and  millwork) — Barnes  double 
surface    planer   and    tenoner. 

N.  Y.,  Black  River — L.  D.  Waful  Co., 
North  Main  St.,  (bakery) — bread  and  pas- 

try  mixing  machinery. 

a.  Y.,  Buffalo — Cleveland  &  Buffalo  Coal 
Co.,  1224  Prudential  Bldg.,  M.  G.  Slener, 
Pres. — portable  conveyor,  electrically  ope- 

rated for  loading  an(J  unloading  coal  for 
propo.sed   yard   at    60    Marion   St. 

Jf.  Y.,  Buffalo — Eaton  Bros.  Co..  45  .N'ortli Division  St.,  (stationers  and  office  furni- 
ture)— large  size  Universal  press. 

N.  Y..  Buffalo — E.  J.  Gilison,  230  Masten 
St. — eand.v  making  machinery. 

N.  Y..  Buffalo — J.  Gunderman,  99  North- 
ampton St..  (job  printer) — two  linotype  and 

two   intertxpe  machines. 

N.  Y.,  Buffalo — E.  M.  Hillman,  1331  Michi- 
gan Ave. — 1.000  gal.  gasoline  tank  and 

pump  for  service  station, 
N.  Y..  Buffalo — J.  M.  Holland.  15  Layer 

Ave. — 24  in.  shaving  blower,  also  pipe. 

N.  Y.  Buffalo — Root  Truck  Tire  Service. 
62  Genesee  St.,  E.  Root,  i'urch.  .\gt. — vul- 

canizing equipment  for  tire  repair  building at  522  Ellicott  St. 

X.  Y..  Buffalo — W.  H.  Sells.  523  Corn- 
wall .\ve. — machinery  for  the  manufacture 

of  cHiiniiig  machinery. 

N.  Y..  Buffalo — A.  E.  Spencer  Products 
Corp..  228  Washington  St.,  (manufacturer 
of  toilet  articles  and  supplies) — macliinery 
and  etiuipmeiit.  to  replace  that  which  was 
ilestro.ved  hy  fire. 

N.  Y..  Buffalo — T.  M.  Strong.  2(t7r.  Seneca 
.St. — eandy  making  machinery. 

\.  v.,  CarthaKe — W.  F.  Oehm — wood- 
working  machinery   and   e<iuipment. 

N.  Y..  CarthaKe  —  J.  AVhaling  Co..  916 
Stale  St.  (lumber) — heavy  duty  saw  frame, 
saw  and   table. 

X.  Y..  Clarciice^Buftalo  Truck  &  Tractor 
Co. — macliinerv  and  etiuipnunt  for  addition 
to  plant  for  tlie  manufacture  of  trucks  and 
traet^>rs. 
N  Y.  Dolicevllle — Dolgeville  Felt  Shoe 

Co..  Inc..  Faville  Ave. — felt  dies,  cutters 
ami  felt  presses. 

N  Y.  Klilmore — Bd.  Plduc. — vocational 

equipment  for  $100,000  school. 
N  Y..  Jamestown — Acme  Worsted  Mills, 

Jones  and  Gifford  Aves. — additional  looms. 
worsted   and   textile  mill   machinery. 

■>.  v.,  Jamestown — JamuHtown  Chair  C^o.. 
20  Winsor  St. — wcxidworklng  machinery. 

N.  Y.,  Jamestow-n — New  Ice  &  Coal  Co., 
148  llulTalo  .St. — ice  manufacturing  machin- 

ery and  etjuipment  for  jilant  on  CJllnton  St. 
N.    Y.,    Jamestown — Toriloff    &    Sons,     12 

Harrison  St.,  (plumbing  and  heating  work*)* 
— machinery,   e(|ulpment  and   tools  for  new 
plant. 

N.  Y„  Limerick- II,  E.  Peck  Co.,  (flour 
and  feed  grinding  mill,  lumber  and  build- 

ing material) — mortlscr,  shafting,  hanifers, belting  and  pulle.vs. 

N.  Y.,  Lockporl — Blandfurd  Paper  Box 
Co..  Clinton  St.,  R.  V.  Scott.  Elmlra.  Purch. 
Agt. — dies,  cutters  and  folding  machinery for  paper  box   plant. 

N.  Y.,  Lowrille  C.  A.  Sealy — woodwork- 
ing  machinery. 

X.  Y..  OKdensbuFK — Algonquin  Paper  Co. 
Inc.,  E.  L.  Strong,  I'urch.  ..Igt. — smilhInK 
forge  and  blower   with  electric  motor. 

N.  Y.,  OirdensburK  —  F.  J.  Francis  Co.. 
Inc..  (electrical  engineers) — oil  or  electric 
annealing  furnace. 

N.  Y.,  Rochester — Vacuum  Oil  Co.,  Exch. 
Bldg. — machinery  and  equipment  for  $105.- 
000  addition  to  oil  refinery. 

V.  Y..  Tupper  Lake — C.  H.  EUiot  (lum- 
ber)— handsaw    and   double   surface   planer. 

N.  Y.,  Watertown — W.  O.  PhllllpM,  72i» 
Davidson  St,  —  special  machinery  and 
equipment   for  dyeing. 

N.  Y.,  Watertown  —  Watertown  Stone 
I'roducts.  Inc.,  Water  St. — one  gyratory rock    crusher. 

N.  Y.,  W«^l>ster  Crossing — W.  G.  John- 
son— flour  and  feed  mill  machinery  and 

eiiuipment. 
N.  C.  Lenoir — Nelson  Cotton  Mills,  J.  L. 

Nelson,  Treas. — spindles  for  proposed  6,000 
spindle  mill  at  Whitnel. 

X.  C,  :>lorKnn<on — Drexell  Furniture  CS>. 
— woodworking    machinery    and    equipment. 

N.  C,  Raleifch — The  North  Carolina  State 
College,  W.  C.  Riddick.  Pres. — equipment 
for  vegetable  oil.  textile  and  furniture 
manufacturing  departments. 

N,  C,  Soutliern  Pines  —  Dixie  Printing 
Co. — 32  in.  power  paper  cutter,  job  press, 
wire  .stitcher,  perforatinj;  machine  and  other 
job  printing  power  equipment. 

O.,  Cleveland  —  The  Commissioner  of 
Purchases  &  Supplies.  City  Hall — crane, 
conveyor  and  loader  .for  use  in  handling 
material  at  city  asplialt  plant ;  also  jet  ash 
conveyor  and   40   ton   asli  storage   tank. 

O.,  Columbus  —  Franklin  Mill  &  Lumber 
Co..  17S  North  Talmadge  St..  J.  E.  Jones. 
I'urch.  Agt. — one  planer,  two  saws  and  pos- 
silily  other  equipment. 

O.,  Columbus  —  Grumman  &  Moyer,  286 
South  Gienwood  Ave.,  (manufacturer  of 
porch  swings,  lioxes,  etc.),  W.  S.  Grumman. 
I'urch.  Agt.— one  i)ower  saw  and  one  plan- 

ing machine. 

O.,  Columbus  —  Rainbow  Tire  &  Rubber 
Co.,  Soutliern  Hotel.  C,  E.  Ross.  Pres. — 
three  rublier  mills  :  two  crushers,  two  wash- 

ers and  four  vulcanizing  machines  for  plant 
at  Delaware. 

O..  Xewloii  Falls— Niw'ton  Steel  Co. — sheet  steel  mill  equipment. 

O.,  Shelby — Shelby  Spring  Hinge  Co.,  L. 
D.  Maloiie.  Mgr.  —  shafting,  Ijelting  and 
electrical   equipment. 

<)..  Warren — General  Fire  Extinguisher 
Co. — machinery  and  equipment  for  pro- 

posed plant. 

Okla..  .Ardniore  —  Hewitt  Refining  Co. — 
equipment,  including  transmission  and  <»n- 
veyiiig  machinery,  for  proposed  oil  reflnery 
at  Wilson. 

Okla..  Cement  —  F.  E.  Forgy — complete 
newsiiaper  equipment,  including  press,  lino- 
tvpe.  pulleys,  hangers  and  metal  cutter 
(used). 

Pa..  Berwick — Marko  Baker.v — bakeshop 
equipment. 

Pa..  Curiienie — Superior  Steel  (^orp.— one 10  ton  crane. 

Pa..  Frniiklhi — Franklin  Steel  Wks. — one 10  ton  crane.    42   ft.   span. 

Ph.,  HuichesTiUe— Shindel  Silk  Con>..  M. 
R.  Rosendale,  Mgr.-  silk  mill  macrtilnery 
and   equipment,   including  looms,   etc 

Pa..  Meshoppen— -.Mien  Planing  Mill — 
planing  mill  equipment,  including  snw.s.  etc.. 
to  replace  that  which  was  destroyed  Ity  fire. 

Pa..  Norrlstown — Ballard  Knitting  Mills, 
Noble  and  Washington  Sts..  (textiles).  N.  D. 
Wright.  Purch.  .\gt. — ribbers,  sewing  ma- 

chines and  latch  needle  machines  for  new 

plant  at  Pottstown. 
Pa.,  Phlla. — Bayuk  Bros.,  1106  Montgom- 

ery   Ave.,    (manufacturer    of    cigars)— one 
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blower  and  one  air  waelier,  capacity  10.000 
cu-ft.  per  minute. 

Pa.,  Phlla. — C.  H.  Boley  Co.,  3726  North 
Randolph  St. — mixing  machines,  filtering 
vats,  grindtrs,  etc.,  for  addition  to  plant  for 
the  manufacture  of  chemicals. 

'  !•».,  PhU». — T.  Kenworthy  &  Bro..  Wal- 
nut Lane  and  Pe<*in  .St.,  (textiles),  T.  Ken- 

worthy,  Purch.  Agt. — .set  of  cards,  wool 
spindles,  etc.,  for  addition  to  plant. 

Pa.,  Phlla. — Northern  Woodworking  Co., 
1005  South  2nd  St.,  (interior  woodwork) — 
saws,  planers,  tenoners.  cutoffs  and  cabinet 

makers'  tables. 
Pa.,  Phlla. — Sykes  Bros..  Inc.,  Hancock 

and  Huntingdon  Sts..  (carpet  wool),  D.  L. 
Sykes,  Purch.  Agt. — additional  set  of  wool 
cards,  wool  spindles  and  acces.sories. 

P».,  PhUa. — J.  A.  Trego.  2139  North  Park 
Ave.  (cabinet  and  woodwork) — bench  lathe, 
wood  turning. 

Pa.,  Plilto. — Universal  Publishing  Syndi- 
cate, 1.512  North  13th  St.,  C.  W.  CaroU, 

Pres. — cylinder  presses,  linotypes,  paper 
cutters  and  other  equipment  to  enlarge 

^ant. 
Pa.,  Pittsbnrith — Amer.  Sheet  &  Tin 

Plate  Co.,  Frick  Bldg.,  M.  S.  Dennis,  Purch. 
Agt. — one   200   hp.  gear  drive. 

Pa.,  Pittsburgh — Dravo  Cont.  Co.,  Dia- 
mond Natl.  Bank — one  15  ton  crane,  72  ft. 

span  ;  one  1  0  ton  double  trolley  crane. 

Pa.,  Trair»rd — Bd.  Educ. — vocational 
equipment  for  $125,000  school. 

Pa.,  WilkrN-Karre — J.  S.  Wilson,  Mgr., 
Coal  Exch.  Bldg. — machinery  and  equip- 

ment for  steel  fabricating  plant  . 

Tex.,  Dallas — Woodworker,  1114  Apple 
St. — motor  driven  wood  lathe  and  jig  saw. 

Tex.,  HouNtoii — G.  Dixon,  Prince  Theatre 
Bldg.,  (oil  producer) — oil  drill  rig. 

Tex..  Liewisville — Print  shop,  Box  75 — 
complete  job  printing  equipment,  including 
press,  metal  cutter,  belting  and   hangers. 

Tex.,  Paris — ^J.  A.  Fulks,  (job  printer) — 24  in.  power  paper  cutter  (used). 

Tex.,  San  .4ntonio — A.  Marinelli,  416  San 
Fernando  St.,  (cotton  producer) — gin  ma- 

chine and  breast  stand. 

Va..  .\ltavista — AltaVista  Cotton  Mills — 
several  looms  and  several  hundred  spmdles 
for  proposed  mill. 

Va.,  Bnmpass  —  D.  W.  Boxley  —  wheat 
binder. 

Va.,  Denbigh — S.  E.  Hostetter — power 
hay  baler. 

Va.,  KeysvUIe — J.  L.  Pearson — lathe  for 
woodworking. 

Va..  Bichmond — W.  L.  Kirby,  tith  and 
Main  Sts. — receiving  bids  until  April  1,  for 
complete  machinery  and  equipment  for 
creamery. 

W.  Va.,  Chester — Cord  Tire  Co. — tire 
building  machinery,  capacity  2,400  tires 
per  day. 

W.  Va.,  Hnntinicton — Bd.  EMuc. — equip- 
ment for  vocational  departments  of  new 

schools. 

W.  Va.,  Lumberport — Radio  Glass  Co., 
V.  L.  Horner,  Dir. — mechanical  etching  ma- 

chinery and  equipment  for  proposed  plant. 

W.  Va.,  Benick — J.  G.  Glendenen — single 
surfacer  or  pony  planer. 

Wis.,  Appletmi — Kurz  &  Root  Mfg.  Co., 
W.  W.  Root,  Mgr. — equipment,  including 
power  machinery,  for  the  manufacture  of 
electrical  appliances. 

Wis.,  BraiidcMi — The  Times— one  auto- 
matic printhig  press. 

Wis.,  Columbus — Bettle  Products  Co. — 
power  and  woodworking  ma<'hinery  for  pro- 

posed incubator  factory. 

Wla,  Fond  du  Lac — Forest  Dairy  Co„ 
c/o  J.  Stuebe,  Route  No.  8 — power  chums, 
power  separators  and  milk  testers. 

Wis.,  Fond  du  I.ao — A.  R.  Wiens  Sons  Co., 
24  3rd  St.,  (manufacturer  of  wire  brushes), 
G.  R.  Wiens.  Purch.  Agt. — wire  twisting 
and  cutting  machines,  any  size. 

Wis.,  Gays  Mills — Bd.  Educ,  E.  Nelson, 
Pres. — manual  training  equipment  for  pro- 

posed high  school. 

Wis.,  Green  Bay — The  Printer,  1130  Main 
St. — newspaper   equipment. 

Wis.,  Madison — M.  B.  Allison.  315  Beaver 
Bldg. — refrigerating  system,  either  ammoni.a 
or  brine  and  ice  machine  for  proposed 
apartment  building. 

Wis.,  Madison — .S.  Sinaiko,  1968  Railroad 
St. — feed  grinding  and  power  machinery 
for  proposed  mill,  to  replace  that  which  wa« 
destroyed  by  lire. 

Wis..  Markesan  —  River  View  Canning 
Co.,  c/o  W.  A.  Miller— canning  machinery, 

sealers,   cookers,   fillers,  etc.,  tat  proposed cannery. 

Wis.,  aillwaukee — Louis  Allis  Co.,  133 
Stewart  St.,  (manufacturer  of  electric  mo- 

tors), J.  M.  Barr,  Purch.  Agt. — air  com- 
pressor, approximately  75  ft.  capacity. 

Wis.,  MUwaukee — Bahde  Mfg.  Co.,  2621 
Vine  St.  (machinists),  G.  Bahde,  Purch. 
Agt. — electric  crane,  about  30  ft. 

Wis.,  Milwaukee — Banner  Oil  Co.,  16th  St. 
and  Fond  du  Lac  Ave.,  (tilling  .station) — air 
compressor,  about  8x10;  gasoline  storage tanks  and  pumps. 

Wis..  Milwaukee — Bd.  Educ.  10th  and 
Prairie  Sts. — manual  training  equipment  for 
proposed  $400. DOO  grade  .school  on  Frank- lin St. 

Wis.,  .^lilwaukee — Excel  Mfg.  Co.,  3402 
South  Pierce  St.,  (woodwork).  L.  G. 
Theurer,  Pres.— -door  clamping  machine  and 
cross  cut  saw,  both  motor  driven. 

Wis.,  Milwaukee — M.  R.  Hayes,  97  Wis- 
consin St. — air  compressor,  gasoline  storage 

tanks  and  pumjis  for  proposed  garage. 

Wis.,  Milwaukee — J.  Sobczak,  642  Becher 
St. — electrically  driven  shoe  repair  ma- 

chinery, including  sander,  buffer  and 
stitcher. 

Wis.,  Milwaukee — R.  E.  Stoelting,  Comr. 
of  Public  Wks.,  City  Hall— one  mono-rail 
crane,  about  5   ton  capacity. 

Wis.,  Milwaukee — Wisconsin  Storage  Co., 
138  7th  St.,  E.  Schilling,  Purch.  Agt.— 
portable  electric  power  saw  to  cut  2  in. lumber. 

Wis.,  Neensh  —  Valley  Paper  Mills,  145 
Wisconsin  Ave.  —  coal  and  ash  handling 
equipment. 

Wis.,  PlattevUle  —  Farmers  Consumers 
Exch.,  A.  Benedict.  Mgr. — ice  machine,  also 
cold  storage  and  refrigeration  equipment 
for  proposed  cold   storage  plant. 

Wis.,  Port  WasliliiKton — H.  W.  Bolens, 
(manufacturer  of  gasoline  engines,  etc.) — 
japanning  ovens,  standard  size. 

Wis.,  Rhinelander — Bd.  Educ,  A.  Moe, 
Clk. — manual  training  equipment  for  pro- 

posed   $250,000   high  school. 

Wis.,  Rhinelander — Rhinelander  Cream- 
ery &  Produce  Co..  A.  De  Munck,  Mgr. — 

creamery  machinery,  including  power 
cliurns,  testers,  separators,  etc. 

Wis..  8t.  Franris — J.  Handle,  (carpentry 
and  woodwork) — 24  in.  planer  and  6  in. 
tenoner. 

Wis..  Sheboyxan — G.  C,  Gresholdt,  1224 
South  8th  St.,  (grocer) — refrigerating  sys- 

tem and  laundry  equipment  for  store  and 
flat  building. 

Wis..  Shrbo.vxran — McNeil  Chair  Co.,  J. 
McNeil,  Pres.,  South  6th  St..  R.  R.  .Tahn. 
Archt.,  628  North  8th  St.,  Purch.  Agt, — 
power  machinery  for  proposed  chair  fac- tory. 

Wis,  Sliiiirer — Reliance  Fdry  Co.,  c/o  O. 
H.  Wadequist — furnaces,  cupola  and  pour- 

ing ladles. 

Wig.,  Sturgeon  Ba.v — Fruit  &  Dairy  Box 
Co.,  J.  G.  Martin.  Pres. — woodworking  ma- 

chinery for  proposed  box  factory. 

Wis.,  Waukesha  —  White  Rock  Mineral 
Springs  Co.,  1702  White  Rock  Ave.,  Cahill 
&  Douglas,  Engrs.,  217  West  Water  St., 
Milwaukee,  Purch.  Agts. — air  compressor, 
225  ft.  capacity,  steam  driven. 

Ont.,  Amprior  —  J.  T.  Griffiths  —  car- 
bonizer,  scouring  plant  and  7  looms  for 
woolen  mills  at  Victoriaville,  Que. 

Ont..  Dresden — C.  Morrisons-complete 
equipment  for  proposed  flour  mill,  capacity 
200  bbl.  per  day. 

Ont.,  Elk  Lake  —  Thesaurus  Mine  Co., 
Ltd.,  J.  Nelson,  Mgr. — complete  plant  which 
will  make  possible  development  to  depth  of 
500  ft. 

Ont.,  London — Boss  &  Brazier.  703  Water- 
loo St. — complete  equipment,  including  ce- 

ment mixers,  etc.,  for  general  contracting 
business. 

Ont.,  London — H.  J.  .Tones  &  Sons,  Dundas 
St.,  East — box  making  and  labeling  ma- 

chinery, to  replace  that  which  was  de- 
stroyed by  flre. 

Ont.,  Longuelac — Foley.  Welsh  &  Stewart, 
Contrs. — complete  equipment  for  proi>osed 
pulp  mill  in  Grande  Prairie  district  of  .Al- 

berta, capacity  5,000   curs  of  pulp  per  day. 

Ont.,  Midland — J.  A.  Stewart — electrically 
driveti  machint-ry  for  the  manufacture  of 
motor  cars  an<l  trucks. 

Ont..  Owen  Sound — Imperial  Oil  Co. — 
tanks  and  complete  e<iuipment  for  proposed 
oU  and  gasoline  distributing  station. 

Ont.,  Sraforth — F.  G.  Neel— .complete 
equipment  for  the  manufacture  of  clothing. 

Que.,  XongneoU — C.  Walmsley  &  (io,  of 
Canada,  Ltd. — machinery  for  plant  for  the 
manufacture  of  pulp  and  paper  machinery. 
W   ••■■••■IIIIIIIMIIIIMIIIItlMtl.lllli   MIIHHMtllMIIIIHIIMMimiMlllltir. 

Metal  Working  Shops 

CalU.  Davis — The  Pacific  Gas  &  Electric 
Co.,  445  Sutter  St.,  San  FrancLsco,  has  pur- 

chased a  25  acre  site  and  is  having  plans 
prepared  for  the  construction  of  a  machine 
shop,  garage  and  warehouse,  here.  Private 

plans. Calif.,  Han  Francisco — ^The  Jewell  Steel  & 
Malleable  Co.,  1375  Potrero  Ave.,  awarded 
the  contract  for  the  construction  of  a  1 
story,  36  x  148  ft.  addition  to  its  foundry. E.stimated  cost  $5,000. 

CaUf.,  San  Francisco — A.  C.  Knowles,  320 
Market  St.,  awarded  the  contract  for  the 
construction  of  a  1  story,  25  x  80  ft  ma- 

chine shop  on  Howard  St.  near  6th  St Estnnated   cost   $5,000. 

la..  Cedar  Rapids — The  Sieg  Constr.  Co., 
oth  and  Iowa  Sts.,  Davenport,  (heavy  hard- ware and  automobile  supplies),  awarded  the 
contract  for  the  construction  ot  a  2  story 
60  X  140  ft.  business  building,  including garage,  on  2nd  Ave.  between  6th  and  7th 
Sts.,  here.  Estimated  cost  $75,000.  R.  Bart- 
lett.  Secy.  R.  V'orkoper,  Local  Mgr.  Noted Jan.   4. 

.,,?',;v  '■""'"•■lie — The  Louisville  Ry.  Co., 314  West  Jefferson  St.,  is  having  plans  pre- 
pared for  the  construction  of  car  shops  on 4th  Ave.  and  A  St.,  to  replace  those  which 

l^^J!,"  '.'i';fn"J,'.J'. ''''■U'"°y«<^  ̂ y  "'■'s-  Estimated 
cost  $100,000.  D.  X.  Murphy  &  Bros.. Louisville  Trust  Bldg.,  A»chts. 

Mich.,  River  Kooge  (Detroit  P.  O.l^The 
Ford  Motor  Co..  Highland  Park,  will  soon 
award  the  contract  for  the  construction  of 
a  6  story  24  x  75  ft.  sintering  plant,  here. 
Estimated  cost  $50,000.  A.  Kahn,  1000 
Marquette    BIdg_    Detroit,    Archt. 

Nev.,  Reno— The  Osen  Motor  Sales  Co. 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story  garage  on  South  Virginia 
and  Moran  Sts.  Estimated  cost  $40,000. 
F.  J.  DeLongchamps,    Gazette    Bldg.,    Archt. 

O.,  Cleveland — The  Amer.  Stove  Co.  c/o 
J.  G.  Way.  Mgr.,  4301  Perkins  .\ve.,  has 
had  plans  prepared  for  the  construction  of 
a  1  story,  80  x  140  ft.  factory  on  Ea.st  43rd 
St.  and  Perkins  Ave.  Estimated  cost  $40,- 
000  Carter-Richards  Co.,  Illuminating 
Bldg.,  Archts. 

O.,  Cleveland — The  Fisher  Bros.  Co.,  2323 
Lakeside  Ave.,  (grocers),  will  soon  award 
the  contract  for  the  construction  of  a  1  and 
2  story.  117  x  120  ft.  garage  and  machine 
.shop  on  Lakeside  Ave.  near  East  22nd  St. 
Estimated  cost  $60,000.  M,  F.  Fisher,  Pres. 
W.  S.  Lougee.  Marshall  Bldg.,  Cleveland 
Archt.     Noted  Jan.  11. 

O..  Cleveland — The  Lindsay  Wire  Wea\ - 
ing  Co.,  1402.".  Aspinwall  Ave.,  is  receiving bids  for  the  construction  of  a  2  storv,  120  x 

200  ft.  factory  and  office  building."  Esti- mated cost  $100,000.  Bohnard  &  Parsson. 
1900    Euclid  Ave.,   Cleveland.    -Archts. 

O..  Cleveland — The  Parkbrook  Co..  4600 
Brook  Park  Rd.,  (sheet  metal),  awarded 
the  contract  for  the  construction  of  a  1 
story,  160  x  180  ft.  factory.  Estimated  cost 

$60,000. 
O.,  Cleveland — The  Union  Terminal  Bus 

Line  Co.,  c/o  J.  L.  Dease,  500  Erie  Bldg.. 
awarded  the  contract  for  the  construction 
of  a  2  story.  72  x  180  ft.  garage  and  service 
building  on  Bolivar  Rd.  Estimated  cost 
$60,000.     Noted  Dec.   14. 

Wis..  Milwaakee — The  Lakeside  Garage 

Co.,  33  Patton  Bldg.,  plans  to  build  a  .'>  or 
6  story  garage  on  the  East  Side.  Estimated 
cost  $2,511,000.  Engineer  or  architect  ni.i 
selected. 

Wis.,  Milwaukee — The  South  Side  Malle- 
able Castings  <^o.,  14th  and  Windlake  Aves.. awarded  tlie  contract  for  the  con.struciion 

of  a  1  story.  ISO  x  240  ft.  annealing  plant. 
Estimated  cost  $60,000. 

CaiiadjO — The  Canadian  Pacific  Ry..  Wind- 
sor St.  Sta..  Montreal,  Que.,  plans  improve- 

ments to  its  repair  shops  at  Weston.  Ont. : 
Reston  and  Minntdo.sa.  Man.  ;  Regina. 
Broadview  and  Neudorf.  Sask. ;  Calgarv. 
Alta.     J.  M.  R.  Fairbairn.  Ch.  Engr. 

Ont...  Toronto— The  City  Dairj'  Co..  l,td„ 
Spadina  Crescent,  is  having  plans  iirepared 
for  the  construction  of  a  1  stor.v  garage. 
Estimated  co.st  $30,000.  Gore,  Nasmith  & 
Storrie.-  Confederation  Life  Bldg.,  Toronto. 
Engrs. 

Ont,  Toronto — The  Ford  Motor  Co.  of 
.Canada,  672  Dupont  St..  awarded  the  con- 

tract for  the  construction  of  the  first  unit 
of  its  plant,  including  .a  1  story.  410  x  500 
ft.  motor  assemlily  building  and  a  1  story. 

50  X  100  ft.  power  liouse,  estimate.!  oo.'-i $400,000.  Ultimate  cost  $l,0OO.0on.  Noted Oct.   26. 
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Machining  Duralumin  Connecting-Rods 
By  FRED  H.  COLVIN 
Editor,  Amerxcan  Machinist 

Coining  to  size  for  grinding  —  Drilling,  reaming  and 
broaching  operations  —  Inserting  and  swaging  babbitt 
bearings — Boring  the  large  ends  for  selective  assemblv 

THE  PRESENT  tendency  toward  lightening  the 
parts  which  go  into  an  automobile  has  long  been 
one  of  the  tenets  of  the  engineers  of  the  Frank- 

lin Motor  Car  Co.,  who  probably  study  the  question  of 
weight  more  closely  than  the  engineers  of  any  other 
organization.  In  the  present  Series  10  motor,  there 
has  been  adopted  for  the  first  time,  the  aluminum 
alloy  known  as  duralumin,  for  the  connecting  rods, 
so  as  to  reduce  the  weight  of  the  reciprocating  parts 
and,  incidentally,  the  weight  of  the  whole  motor. 
While  the  effect  of  this  lightening  of  parts  on  motor 
performance  is  an  interesting  study,  our  problem  is 

to  note  the  changes,  if  any,  in  the  machining  of  dura- 
lumin rods  from  that  pursued  when  steel  was  used. 

There  can  be  no  doubt  that  we  shall  see  a  much  greater 
use  of  the  lighter  alloys,  not  only  in  motor  cars,  but  in 
machine  construction  generally,  and  it  behooves  us  to 
become  acquainted  with  their  machining  qualities  as 
well  as  their  other  characteristics. 

The  rods  are  of  forged  metal  and  come  very  uni- 
form in  size,  the  same  as  any  good  drop  forging.  The 

cap  is  forged  with  the  rod  as  can  be  seen  in  Fig.  1 

which  shows  the  first  operation,  that  of  "coining"  or 
cold  forging  the  ends  to  the  proper  thickness  to  allow 

for  the  grinding  operation  which  follows.    This  coin- 
ing leaves  from  0.015  to  0.020  in.  on  each  side. 

The  rods  are  ground  on  a  Blanchard  machine,  the 
table  being  fitted  to  hold  20  rods  at  one  setting.  The 
fixture  is  so  arranged  that  10  rods  are  ground  on  the 
first  side  while  the  other  10  are  being  finished.  The 
rods  ground  on  one  side  are  then  reversed  and  a  new 
batch  of  10  rough  rods  put  on  for  the  first  grinding. 
In  this  way  10  finished  rods  are  taken  off  the  machine 
at  each  loading  period.  The  wheel  spindle  runs  850 
r.p.m.  and  the  feed  is  0.002  in.  per  rev.  of  the  40-in. 
work  table,  which  turns  14  r.p.m. 

Drilling  thk  Ends 

The  special  geared-head  drilling  machine  for  drill- 
ing both  ends  of  the  rods  at  the  same  time  is  shown  in 

Fig.  2  and  has  a  cam  feed  of  21  in.  per  min.  for 
all  the  drills.  The  large  hole  is  a  trifle  over  2  in.  in 
diameter  and  is  drilled  at  134  r.p.m.,  being  also  semi- 
finish  reamed  at  the  same  speed.  The  finish  reamer, 
however,  only  runs  at  54  r.p.m.  The  small  hole  is 

drilled  i  in.  at  300  r.p.m.  and  then  semi-finish  reamed 
to  0.857  in.  at  116  r.p.m. 

The  three  large  spindles  on  the  outside  carry  the 
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FIG.  1-COINIXG  A  ROD   BEFORE  GRINDING.     FIG.   2-DRILL

IXG  AND  REAMING  BOTH  ENDS 



322 AMERICAN     MACHINIST Vol.  58,  No.  9 

FIG.    3— BROACHING    AND    SWAGING    THE    BEARINGS.      FIG.   4— SPOTTING   FOR  BOLT  HEADS 

tools  for  the  large  ends  of  the  rods  while  the  central 
group  of  three  spindles  carry  the  tools  for  the  small 
ends.  A  feature  of  the  machine  is  the  way  in  which 
the  drills  and  reamers  are  held  in  the  spindles.  Plain 
and  substantial  plates  or  straps,  with  four  bolts,  hold 
the  tools  firmly  in  place. 

The  next  two  machining  operations  are  done  on  the 
double-spindle  broaching  machine  seen  in  Fig.  3.  At 
the  right  is  the  broach  for  broaching  the  grooves  for 
holding  the  babbitt  shells  in  the  large  ends  of  the  rods. 
The  broach  with  its  inserted  cutters  and  the  grooves 
they  cut  can  be  seen  in  Fig.  3.  The  broaching  speed 
is  6  ft.  per  minute. 

The  babbitt  shells  are  inserted  in  a  hand  arbor  press 
and  the  rods  are  then  ready  for  swaging  the  shells 
into  place  and  sizing  them  for  the  final  reaming.  One 
of  the  shells  is  shown  at  A,  Fig.  3.  The  swaging  oper- 

ation is  done  on  the  left  hand  spindle  of  the  double 
broaching  machine,  the  bar  carrying  a  swage  instead 

*  of  a  broach.  The  speed  is  6  ft.  per  min.  Swaging 
makes  the  holes  1.960,  leaving  0.040  in.  for  boring 
and  reaming. 

Bolt  holes  are  next  drilled  and  reamed  in  a  special 
machine  of  the  cluster  head  type,  the  25/64  in.  drills 
running  at  620  r.p.m.  with  a  feed  of  2i  in.  per  min. 
The  reamers  follow  at  the  same  speed  and  feed,  en- 

larging the  holes  to  0.375  in. 

Spot  milling  for  the  bolt  heads  on  the  connecting- 

rod  lugs  is  done  in  a  special  fixture  mounted  on  a  hand 
milling  machine  as  shown  in  Fig.  4.  The  fixture  lo- 

cates the  rods  by  means  of  studs  in  both  holes.  The 

milling  is  done  by  moving  the  table  first  in  one  direc- 
tion and  then  the  other,  stops  being  provided  to  limit 

the  movement. 
In  the  next  operation  the  nut  faces  on  the  caps  are 

milled  and  the  caps  separated  from  the  rods.  This  is 

done  in  a  special  fixture  mounted  on  a  knee-type  mill- 
ing machine  as  shown  in  Fig.  5.  The  revolving  fixture 

has  four  faces  and  carries  6  rods  on  each  face.  The 
side  milling  cutters  are  3ixi  in.  and  the  slitting  saws 
Sixl  in.  The  milling  cutters  run  at  68  r.p.m.  with  a 
feed  of  5  in.  per  minute. 

After  milling  one  side,  the  rods  are  transferred  to 
the  other  side  of  the  same  face  of  the  fixture  and  are 
then  in  position  for  the  final  separation  of  the  cap. 
The  fixture  is  conveniently  arranged  for  changing  rods 
by  means  of  slotted  washers  which  clamp  the  large 
ends  firmly  during  the  milling  operations.  The  large 
index  plate  at  the  end  of  the  fixture  is  provided  with 
hardened  steel  notches. 

Finish  reaming  the  small  hole  is  done  under  an  up- 
right drilling  machine  in  the  fixture  shown  in  Fig.  6, 

the  reamer  being  guided  by  the  screw  bushing  shown 
with  the  handle  set  at  an  angle.  The  reamer  is  0.847 
in.  which  leaves  0.0005  in.  for  burnishing.  The  pis- 

ton  pin   floats   in  the  rod  and  bears  directly  on  the 
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FIG.  5— SPLITTING  THE  CAPS   FROM  THE  RODS.      FIG.   6— REAMING  THE  PISTON-PIN   HOLE 
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duralumin,  which,  contrary  to  former  ideas,  makes  an 
excellent  bearing.  The  reaming  is  done  at  310  r.p.m. 
and  a  feed  of  2i  in.  per  minute.  The  hole  is  then  bur- 

nished to  0.8745  in.  at  a  feed  of  5  in.  per  min.,  the 
burnisher  running  250  r.p.m. 

The  final  operation  on  the  connecting  rods  is  done 
in  the  assembling  department  where  the  large  ends 
are  bored  to  the  proper  size  for  the  crankpins  they 
are  to  fit.  This  operation,  shown  in  Fig.  7,  also  in- 

sures alignment  between  the  two  holes  and  avoids  the 
necessity  of  any  straightening  operation.  The  bar  A 
is  slipped  through  the  piston-pin  hole  until  the  collar 
bears  against  the  end.  Then  the  rod  with  the  test 
bar  is  placed  in  the  bearings  shown  which  locate  the 

rod  at  right  angles  to  the  piston-pin  hole.  The  large 
end  is  suitably  supported  against  any  thrust  from  bor- 

ing and  the  rod  bored  to  fit  the  pin  with  a  suitable 
allowance  for  lubrication.  A  number  of  boring  bars 
are  provided,  having  cutters  with  small  variations  in 

FIG.    7— BORIXG    LAliGE   KN'D   TO   KIT   CRAXKPI.N' 

diameter,  so  that  after  measuring  the  crankpin  it  is 
an  easy  matter  to  select  the  proper  bar.  The  bar  runs 
at  226  r.p.m.  and  has  a  feed  of  \l  in.  per  min.  There 
is  no  hand  fitting  in  the  sense  of  scraping  the  holes, 
but  the  greatest  care  is  taken  to  secure  the  most  accu- 

rate machine  work. 

Departure  from  Strict  Interchangeability 

While  strictly  speaking,  this  boring  each  rod  to 
suit  the  particular  crankpin  on  which  it  is  to  run,  is 
not  absolutely  interchangeable  manufacture,  it  never- 

theless represents  the  best  practice  of  the  day  where 
a  high  grade  product  is  desired.  While  absolute  in- 

terchangeability can  be  maintained,  if  we  are  willing 

to  pay  the  price,  it  is  generally  conceded  to  be  un- 
necessary and  unwise  on  such  parts  as  are  subject  to 

constant  wear  and  which  could  not  be  replaced  with 
pieces  of  standard  size.  Selective  assembly  on  such 

parts  is  generally  conceded  to  be  better  from  a  practi- 
cal point  of  view,  where  the  best  product  is  to  be 

placed  in  the  hands  of  the  customer  at  a  fair  price. 

Six  Ways  of  Securing  Co-operation  and 
Interest  from  Your  Men— Discussion 

By  John  Thomas 

The  article  under  the  above  title  by  E.  0.  Kuendig  on 
page  680,  Vol.  57  of  the  American  Machinist,  seems  to 
cover  the  subject  rather  better  than  anything  the  writer 
has  ever  read  before  and  if  carried  out  will  surely  bring 
the  desired  result.  However,  the  writer  has  never  in  a 
long  experience  in  shop  and  office,  come  in  contact  with 
these  principles  in  actual  use.  The  difficulty  seems  to 
be  in  finding  men  fitted  to  carry  them  out. 

Loyalty  and  co-operation  seem  to  be  things  which  are 
affected  very  little  by  money  alone,  there  are  other 
things  which  count  much  more.  These  points  are  all 
covered  in  Mr.  Kuendig's  article. 

Satisfied  but  Not  Loyal 

It  is  possible  that  a  man  may  be  satisfied  with  his 
wages  and  yet  feel  like  "cursing"  the  firm  he  is  with. 
Such  a  condition  can  arise  from  only  one  source — his 
contact  with  those  in  authority.  First,  of  course,  comes 
the  foreman,  and  in  so  far  as  the  average  workman  is 
concerned  the  foreman  is  the  firm.  It  is  easily  within 
the  power  of  the  foreman  to  inspire  loyalty  or  the  op- 

posite more  than  is  possible  for  any  other  one  represen- 
tative of  the  firm.  He  can  make  things  easy  and  pleas- 

ant for  the  workman  or  he  can  if  he  chooses,  jusf  as 
easily  make  himself  and  his  firm  the  most  hated. 

In  the  opinion  of  the  writer  absolute  justice  in  every- 
thing will  satisfy  most  men.  This  means  that  a  man 

should  be  treated  as  Mr.  Kuendig  suggests.  If  there 
is  a  wage  shortage,  remedy  the  matter  at  once,  do  not 
expect  a  man  to  wait  in  good  humor  until  next  payday 
for  what  was  due  his  last  payday;  far  better  send  a 

messenger  from  the  paymaster's  office  with  the  shortage 
and  hand  it  to  the  workman  in  the  shop;  that  will  at 
least  appear  as  though  the  firm  was  anxious  to  make 
•things  right. 

Method  in  Setting  Piece  Rates 

As  to  setting  piece  rates;  first  of  all  the  rate  setter 
should  be  able  to  use  a  little  common  sense  along  with 

his  work  and  also  to  get  the  workman's  point  of  view. 
When  a  rate  is  set  let  it  be  a  plain  business  proposition, 
to  be  talked  over  by  both  interested  parties.  We  all 
know  how  much  say  the  workman  has  in  the  average 
shop.  The  idea  that  the  only  way  to  set  a  rate  is  to 
sneak  up  behind  a  column  with  a  stop  watch  and  tiien 
sneak  back  into  the  office  and  try  to  figure  the  thing 
out  is  just  plain  bull.  Co-operation  is  not  built  up 
by  underhand  methods.      • 

Another  big  dividend  payer  in  the  matter  of  loyalty 
is  the  practice  of  the  men  higher  up  speaking  to  the 
men  in  the  shop  as  they  pass  through.  Some  never  see 
the  shop  for  weeks  on  end  and  when  they  do  go  through 
seem  to  be  more  interested  in  something  fifty  feet  ahead 
than  anything  near  at  hand.  Many  big  men  seem  to 
think  that  it  pays  to  know  as  many  of  their  men  as 
possible.  It  may  not  be  necessary  to  stop  and  speak 
to  everyone  but  it  is  a  good  idea  to  speak  to  one  or 
two  each  trip  and  not  necessarily  the  same  ones.  Others 
may  be  recognized  by  a  nod.  If  a  man  can  be  made 
to  feel  that  both  the  higher  ups  and  himself  are  work- 

ing for  the  same  firm,  or  as  someone  else  has  said  it 
better,  that  he  is  working  with  you  instead  of  for  you, 
co-operation  will  surely  result. 
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Sympathy  Running  Rio
t 

By  a.  L.  DeLeeuw 

consulting  Editor,  Ameiican 
 Machinist 

AT-vo  SYMPATHIZE  with  a  horse  beca
use  it  cannot  fly 

T?r  S  a  robin  because  it  cannot  
pull  a  buggyj 

nonsense  pure  and  simple  and  -cogn  zed 
 a,  such  by  any; 

one  who  lays  claim  Jo  ̂  P^^^^^  ou-d
e  ̂ of  the^  insane 

SSe  t^rs  JheVJ;  sif  thearted  peop
le  when  th^  co. 

tPmnlate  the  terrible  lot  of  many  wo
rkers,  who  see  tneir 

reSctuIl  and  spiritual  life  ebbing
  away  while  earmng 

a  bare  living  by  doing  drudgery  
and  repetition  tasks 

^  They  do  not  recognize  the  fact  that  t
he  overwhelming 

majority  of  people  engaged  in  su
ch  tasks  are  doing  the 

only  kind  of  work  for  which  they 
 are  fitted 

ThS  all  seem  to  go  out  from  th
e  supposition  hat 

all  human  beings  are  created  alike
^  They  are  willing 

to  make  allowance  for  small  dif
ferences  in  height, 

weiSt  color  and  complexion,  and,
  when  hard  pressed 

Thev  admit  grudgingly  that  one  p
erson  may  perhaps 

be  ;  mebrfghte^r  than  another;  but
  when  it  comes  to 

the  true  inner  life,  all  men  are  equal
. 

Now  there  never  was  a  fallacy  so  co
mplete  as  the 

idea  that  men  are  born  equal.    It  woul
d  be  very  nearly 

if  not  entirely,  correct  to  say  that  n
o  two  persons  are 

born  equal;  that  they  are  unlike  m  e
very  respect    in 

physique,  {n  intellect,  in  sensitiven
ess,   in  actions  and 

in  resistance.     To  build  a  theory  on
  the  idea  of  uni- 

ZlTtZ^Mty  may  lead  somewhere;  
to  ignore  ̂   can 

onlv  confuse  and  befuddle  people  w
ho  have  not  the 

bSns  or  the  time  to  look  into  t
hings  for  themselves 

The   sympathetic   writer   sees    civili
zation    going  to 

smash   and  the  moral   and   intellect
ual  texture  of  the 

worker  disintegrating   on   account   
of   -ore   and   more 

automatic  and  semi-automatic  machiner
y.     He  sees  the 

human  being  reduced  to  a  mere  pie
ce  of  machinery  and 

makes  you  believe  that  a  large  part  of
  the  race  is^seling 

its  soul  for  a  mess  of  pottage— a 
 very  small  mess  at 

that     He  tells  you  that  if  a  man  w
orks  many  hours  a 

day  at  repet it  on  work  his  spirit 
 is  dulled,  his  ambition 

kuL  and'that  shortly  he  is  reduced  
to  a  --e  -mblanc 

of  a  human      If  on  the  other  hand 
 he  works  but  few 

hou'rs'a  dfy!  he  spends  the  rest  of  the  ti^e  co
o^m^ 

mischief   in    an    unconscious    eff
ort    to   counteract   tne 

Zdelg  effect  of  his  labor.    
He  makes  you  feel  tha 

the  life  of  such  workers  is  a  tragedy  '^f  ̂^  ̂ ^V; 

so  that  you  believe  that  all  of  t
he  present  day  industry 

S  the  world  consists  of  such  
deadening  tasks. 

Men  on  the  Job  Too  Busy  to  W
rite 

Unfortunately  those  peopk  who 
 ̂ ave  had  an  oppor. 

•  -     tnnitv  to  Study  the  conditions  prevaihng  m  in
dustry, 

tSe  men  whose'^business  it  is  to  watc
h  the  workers  and 

obtain  thdr  best  efforts-never  
mind  whether  they  are 

selfish  or  not  while  doing  it-the
  men  who  must  hire 

and  fire  and  change  and  promote  a
re  men  who,  as  a  rule, 

have  neither  the 'gift  of  gab  nor  of  tb
e  pen  and  th.re^ 

fore  the  statements  of  well-me
aning  and  well-wnting 

but  ignorant  folks  are  left  un
challenged. 

%  would  seem  to  be  about  time  
to  call  attention  to  the 

fact  that  humanity  consists  of  a  gre
at  vane  y  of  speci 

mens  and  kinds;  that  there  are  some  ̂ ^^o^e  fj"/* 

lies  in  their  brains,  others  who  have 
 only  the  power  oi 

their  muscles  to  give  to  the  world,  
still  others  who  are 

not  gi?ted  either  way  but  who  have  
willingness  and  may 

have  many  desirable  gifts  of  chara
cter  which  will  make 

them  as  good  citizens  as  profess
ors  or  longshoremen. 

It  is  this  latter  class  of  people  with 
 neither  great 

strength  of  muscle  or  brains  who  most  
frequently  have 

Lllen  by  the  wayside  in  former  years
  and  who  were 

tL  hopelessly  poor.  Present  day  indu
stry  has  provided 

this  class  of  people  with  a  means  by 
 which  they  can 

earn  a  livelihood  in  an  honorable  ̂ ^^  .^'th°"^i^^"^"5 

themselves  by  work  for  which  they  a
re  not  fitted  and 

it  has  done  so  by  providing  automatic  m
achm^  The 

automatic  machine,  simply  because  
it  '^^  machine 

furnishes  the  power  and  because  '* /«.  «"t°™f  ̂„^/*  ̂^f 

nishes  the  brains  required  for  certain
  kinds  of  work. 

Tragedy  of  the  Misfit  Worker 

One  of  the  greatest  tragedies  in  life  is  the
  tragedy 

of  a  man  working  at  a  task  for  which  he 
 is  not  fitted. 

Whether  the  professor  in  logic  is  digging 
 for  foundations 

or  whether  the  professional  trench  digger  i
s  set  to  the 

task   of  logical   reasoning  makes  no  differ
ence.     Both 

men  will  be  unhanoy  because  the  work  the
y  are  to  do 

is  not  in  accord  with  their  gifts.    That  t
here  are  some 

people  at  the  present  time,  too  many  ̂ "/act-/^"  **;/ 

working  at  tasks  for  which  they  are  no
t  fitted  is  per- 

fectly true  but  this  is  as  much  the  case  with 
 work  in 

which  no  automatic  machines  are  employ
ed  as  with  the 

much  discussed  repetition  tasks.     In
dustrial  managers 

wSo  are  alive  to  their  problems  try  
to  avoid  this  con- 

Sion  as  much  as  possible.    That  th
ey  are  not  always 

successful  is  to  be  regretted  but  in  no  
way  can  it  be 

said  that  the  condition  is  the  result
  of  automatic  ma- 

chinery.    What  we  need  is  more  complete  guid
ance  of 

the  young  man  or  woman  in  the  
selection  of  a  career. 

Even  then,  when  we  do  all  that  human  be
mgs  can  d^ 

there  still  will  be  cases  where  the  wor
ker  does  not  agree with  his  work.  , 

To  say  that  the  repetition  woik  causes
  a  man  to  seek 

mischief  in  his  idle  hours  is  rank  nons
ense.    Th  s  sort 

of  men  can  be  found  in  any  occupat
ion.     That  sucn 

conlct  is  fostered  by  the  fact  that
  the  n,an  has  been 

unhappy  doing  his  work  is  true  
but  he  has  not  been 

unhappy   because   his   work   was    rep
etit  on   work    but 

merefybecause  he  was  not  fitted  for  
that  task     We  wdl 

find  many  a  clerk  or  tool  maker  ?^  J^^'^'"'^'''^^^;^^ 

smith   going   off   on  a  tangent   ju
st   as   the   repetition 

wker'doef  occasionally  and  mostly  h
ec-se  the  work 

he  has  been  doing  has  been  repugnan
t  to  him    or  else 

because  either  character  or  training   ^re  lac
king^     f 

we  were  able  to  place  every  man  wh
ere  he  belongs  mucn 

trouble  in  this  world  would  be  avo
ided 

Some  of  the  writers  of  these  tales  o
f  woe  have  tried 

to  prepare  themselves  by  doing  th
e  work  of  the  man 

whose  life  they  try  to  analyze,  at  least  for
  a  few  da>j 

r^a  few  weeks  aJd  invariably  they 
 find  it  very  hard 

We  do  not  doubt  this.     A  man  who 
 has  had  a  college 

Tducation,  who  has  lived  in  refined 
 surroundings,  who 

haHnToyed  the  companionship  of  
cultured  people  must 

certainly  feel  very  unhappy  when  he
  is  suddenly  placed 

S    urroundings  which  are  natural  to  the  m
an  who  ha^ 

had  no  education  or  culture  and  has 
 ̂ een  doing  rough 

work  from  childhood.     We  dare  say 
 that  if  the  coal 

miner  were  made  to  live  the  life  of 
 the  refined  cultured 

man  of  science  he  would  not  only  fee
l  very  unhappy 

but  he  either  would  bolt  or  else  become
  insane      Ihe 

educated  man  feels  differently  and  much 
 more  strongly 

than  the  man  whose  work  brings  him  cl
ose  to  natuie^ 

Set  the  gage  maker  to  cariTing  m
olds  m  the  foundry 

and  to  pouring  and  he'll  pray  nig
htly  for  deliverance 

set  the  brawny  molder  to  measuring
  to  a  tenth  of  a 

thousandth  and  he'll  die  of  ner
vous  breakdown. 
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Burnishing  the  Teeth  of  Gears 
By  ELLSWORTH  SHELDON 

New  England  Editor,  American  Machinist 

Corrects  minor  errors  of  contour — Smooths  and 
densifies  tooth  surface — Analogous  to  cold  hammer 
ing — Forestalls  effects  of  distortion  in  hardening 

IN  COMMERCIAL  production  of  gears  that  require 
more  than  ordinary  accuracy  in  the  matter  of  tooth 
contour  the  result  is  usually  a  sort  of  compromise 

between  the  degree  of  perfection  desirable  to  accom- 
plish the  purpose  for  which  the  gears  are  intended  and 

the  cost  of  attaining  it.  Rarely  are  the  conditions 
under  which  the  gears  are  to  be  run  so  exacting  as  to 
exclude  consideration  of  manufacturing  costs.  The 
burnishing  process  here  described  is  intended  to 
enhance  the  quality  of  the  product  without  propor- 

tionately increasing  its  cost. 

To  such  a  state  of  refinement  has  our  present-day 
gear-making  machinery  arrived  that  we  can  now  pro- 

duce unhardened  gears  so  closely  approximating  theo- 
retical exactness  as  to  meet  the  requirements  of  nearly 

all  mechanisms  of  which  gears  are  a  component.  There 
are,  however,  some  mechanisms — notably  automobile 
transmissions — in  which  commercially  cut  gears,  though 
answering  every  demand  in  the  way  of  perfection  of 
spacing  and  contour,  do  not  possess  sufficient  physical 
strength  to  withstand  the  severe  usage  to  which  they 
are  subjected,  and  heat-treated  gears  are  therefore 
necessary. 

However  accurate  the  unhardened  gear,  it  cannot  be 
expected  to  hold  its  perfection  through  the  hardening 
process.  The  most  noticeable,  and  at  the  same  time 
most  uniform  distortion  due  to  the  heat-treatment,  is 
the  apparent  swelling  of  the  tooth  which  seems  to  be- 

come thicker  at  the  top  with  little  or  no  change  at  the 
root.  This  is  a  condition  logically  to  be  expected,  as 
the  root  of  the  tooth  is  tied  by  the  adjacent  body  of 
metal  in  the  gear  while  the  top  is  more  or  less  free 
to  expand. 

Forestalling  the  Effect  of  Hardening  Errors 

Whatever  the  cause,  the  result  is  a  departure  from 
true  normal  pitch  in  the  shape  ef  a  distorted  involute, 
and  the  additional  thickness  at  the  top  of  the  tooth 

causes  "edge"  interference  with  the  flanks  of  the  mating 
gear  so  that  a  noisy  pair  is  inevitable.  To  forestall  this 
result,  a  burnishing  process,  applicable  to  the  gears 
before  hardening,  has  been  developed  by  the  Pratt  & 
Whitney  Co.  for  the  purpose  of  modifying  the  tooth 

curves  by  "topping"  or  thinning  the  point  of  the  tooth 
a  definite  amount,  with  the  effect  that  the  change  in 
shape  due  to  hardening  acts  in  a  measure  to  restore 
the  contour  to  its  original  condition,  but  in  any  event 
prevents  the  end  of  the  tooth  from  becoming  sufficiently 
prominent  to  cause  edge  interference. 

As  the  process  has  but  recently  passed  the  experi- 
mental stage,  there  has  been  no  special  machine  built 

for  the  purpose  as  yet.  The  burnishing  fixture  shown 
in  the  illustration  is  mounted  upon  the  table  of  a  mill- 

ing machine  with  the  driving  burnisher  A  secured  upon 
the  arbor  thereof.  Parts  B,  B  are  carried  by  short 
removable  shafts  passing  through  the  sides  of  the 
fixture  and  provided  with  ample  oil  channels  in  order 
that  they  may  be  thoroughly  lubricated  and  in  condi- 

tion to  turn  freely  when  the  burnishing  pressure  is 
applied  by  raising  the  knee  of  the  machine. 

The  driving  burnisher  A  is  of  the  same  normal  pitch 
as  is  desired  in  the  burnished  gear.    The  lower  burnish- 

1^^ 

mi 

^>m> r"^^'M ii 
1 

"A 

W' 

THE  GEAR  BURNISHING  FIXTURE! 

ers  B,  B  are  alike,  and  differ  from  burnisher  A  only 
in  respect  to  their  normal  pitch,  which  is  definitely 
shorter  than  the  desired  normal  pitch  of  the  gear  to  be 
burnished,  by  an  amount  that  may  depend  somewhat 
upon  the  nature  of  the  material  of  which  the  latter  is 
made  and  also  to  some  extent  upon  the  subsequent  heat- 
treatment  to  which  it  is  to  be  subjected.  All  thre« 
of  the  burnishers  are  hardened  and  are  finished  upon 
gear-tooth  grinding  machines  to  a  high  degree  of 
accuracy. 

BiniNISHING  THE  GeAES 

To  burnish  a  gear,  the  latter  is  set  in  place  as  at  C, 
where  it  is  in  mesh  with  all  three  of  the  burnishers 
but  is  not  independently  supported.  The  knee  of  the 
milling  machine  is  then  raised  until  the  gear  C  is  in 
firm  metal  to  metal  contact  with  the  burnishers,  when 
the  machine  is  started  and  allowed  to  run  for  a  period 
of  five  or  six  seconds  while  the  knee  of  the  machine 
is  gradually  raised  to  bring  an  increasing  pressure 
upon  the  tooth  surfaces.     The   speed  of  the  driving 
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burnisher  may  range  from  200  to  400  r.p.m.,  according 
to  the  diameter  of  the  gear  undergoing  treatment. 

It  is  obvious  that  the  burnisher  A  will  mesh  correctly 

with  the  unhardened  gear,  and  that  because  of  the  pi-es- 
sure  the  hardened  teeth  of  the  burnisher  will  exercise 
a  rubbing  or  burnishing  action  upon  the  surfaces  of 
the  soft  teeth ;  this  action  extending  over  the  full  work- 

ing depth.  On  the  other  hand,  the  two  lower  burnishers, 
because  of  their  shortened  normal  pitch,  will  bear  at 
first  only  upon  the  edges  or  corners  of  the  soft  teeth 
of  the  gear  to  be  burnished. 

The  result  of  the  continued  application  of  pressure 
is  to  thus  squeeze  the  metal  of  the  soft  teeth  and  cause 
it  to  flow  slightly  upon  itself.  Throughout  the  greater 
part  of  the  tooth  contour  the  effect  is  to  produce  a 
smooth  and  dense  surface  without  in  any  way  altering 
the  form.  For  a  short  distance  from  the  end  of  each 
tooth,  however,  there  is  a  distinct  modification  of  the 
curves  by  reason  of  the  tendency  of  the  soft  teeth  to 
conform  to  the  shape  of  the  burnishers  of  shorter 
normal  pitch. 

The  contour  of  the  burnished  teeth  thus  becomes  a 
somewhat  modified  involute,  the  extreme  outer  end  of 
which  conforms  to  the  involute  of  the  lower  burnish- 

ers and  blends  smoothly  into  the  curve  that  results  from 
contact  with  the  upper  burnisher.  The  actual  modifica- 

tion is  necessarily  slight,  the  amount  having  been  found 

by  experiment  to  be  just  sufficient  to  relieve  the  edge 
interference  that  is  a  prolific  source  of  noise. 

The  modification  may  be  increased  or  diminished  by 
exchanging  the  lower  burnishers  for  others  having 
shorter  or  longer  pitch  respectively.  It  would  at  first 
appear  that  the  amount  of  modification  could  also  be 
varied  by  varying  the  pressure  or  time  of  contact,  but 
it  has  been  found  that  the  full  amount  of  modification 
attainable  is  secured  in  the  first  five  seconds  of  contact, 
and  the  attempt  to  carry  it  further  will  result  only  in 
roughening  or  abrading  the  tooth  surfaces. 

The  same  process  is  applied  to  gears  that  are  not  to 
be  hardened  with  the  difference  that  the  burnishers 
B,  B  are  removed  and  a  pair  having  correct  normal 
pitch  (duplicates  of  A)  substituted  for  them.  The 
burnishing  is  analogous  to  cold-hammering,  or  swaging, 
and  imparts  to  the  teeth  of  an  unhardened  gear  a 
smooth  wear-resisting  surface  that  is  claimed  to  add  50 
per  cent  to  the  life  of  the  gear.  Its  effect  upon  gears 

that  are  to  be  hardened  is  not  only  to  nullify  the  dis- 
tortion attendant  upon  the  hardening  and  cause  the 

teeth  to  conform  more  nearly  to  theoretical  exactness, 
but  the  burnished  surfaces  seem  to  have  the  property 
of  resisting  the  pitting  and  corrosive  action  of  the 
fire  so  that  any  scale  that  may  be  formed  is  easily 
brushed  off,  leaving  a  smooth  and  unimpaired  tooth surface. 

A  Few  Suggestions  for  the  Apprentice 
By  H.  L.  Wheeler 

Youth  is  ever  prone  to  ignore  the  advice  of  its  elders, 
perhaps  because  advice  is  about  the  cheapest  thing  in 
the  world.  It  may  be  good  or  bad  advice,  but  seldom 
will  men  who  hold  your  interests  at  heart  offer  any- 

thing but  good  advice  for  you  to  follow.  \Mien  a 
man  reaches  the  fortieth  milestone  of  life  he  looks  back 
and  thinks  what  might  have  been  had  he  followed 

so-and-so's  advice  when  he  was  twenty. 
The  young  men  who  are  now  working  to  become 

first-class  machinists  or  tool  makers  will  find  the  fol- 
lowing suggestions  of  real  value  in  many  ways.  Some 

are  simply  maxims  as  old  as  the  pyramids,  and  others 
are  rules  of  conduct  that  if  followed  faithfully  will 

bring  you  safely  to  the  port  of  your  heart's  desire. 
Get  the  habit  of  being  neat  and  clean  about  every- 

thing concerning  your  work.  Wear  a  suit  of  overalls 
or  apron.  Do  not  wear  loose-fitting  garments  or  long 
sleeves  unless  they  are  buttoned  tightly  about  the  wrist ; 
roll  the  sleeves  up  above  the  elbows,  or  better,  have 
them  cut  off  short.  Loose  sleeves  have  caused  many 
a  broken  arm.  Never  place  your  hand  near  a  revolving 
cutter  to  brush  away  chips,  but  use  a  soft  wood  stick 
or  brush  or  stop  the  machine.  Avoid  all  kind  of  horse- 

play in  the  shop,  as  it  is  a  dangerous  practice  and  many 
a  life  cripple  begins  his  career  in  this  way.  Always 
make  use  of  any  safety  devices  provided  by  the  shops. 
Especially  is  it  dangerous  to  run  an  abrasive  wheel  or 
^ndstone  with  the  guard  removed. 

The  tools  and  machines  thatt  you  use  while  in  the 
shop  are  expensive,  many  of  them  very  expensive,  and 
for  this  reason  they  should  be  properly  handled  and 
taken  care  of.  If  you  had  to  buy  these  tools  yourself, 
most  likely  you  would  have  a  great  deal  more  regard 
for  them.  Oil  your  machine  each  morning  before  start- 

ing up,  unless  a  regular  oiler  is  employed  for  this  pur- 

pose. Never  place  files,  heavy  wrenches  and  tools  or 
rough  castings  on  the  ways  of  a  lathe,  not  even  an 
old  lathe.  When  using  a  toolpost  grinder  always  pro- 

tect the  ways  and  bearings  from  the  grit  that  comes 
from  the  wheel,  by  the  use  of  a  newspaper  or  cloth 
spread  under  the  wheel.  Never  use  a  monkey  wrench 
in  place  of  a  toolpost  wrench  or  milling  machine  vise 
handle,  this  practice  in  a  short  time  ruins  the  screw. 

Do  not  try  to  shift  gears  or  to  set  the  stroke  of  a 
planer  or  shaper,  with  the  machine  running.  It  takes  a 
trifie  longer  to  stop  the  machine  befoVe  making  the 
change,  but  it  is  always  wise  to  play  safe.  Get  the  proper 

speed  and  feed  for  every  operation  and  don't  be  afraid 
that  you  will  work  yourself  out  of  a  job,  as  it  is  likely 
that  another  one  is  waiting  for  you.  Machines  do  not  get 
tired,  and  if  you  work  with  your  head  you  can  make 

the  machine  do  the  physical  work.  It  is  rarely  neces- 
sary to  use  back  gears  for  turning  or  milling  brass  and 

other  soft  metals.  A  good  method  to  use  in  finding  the 
proper  speed  and  feed  is  to  give  the  machine  all  it  will 
stand  without  burning  the  tool.  See  that  all  belts  are 
properly  tightened  and  that  the  tools  are  properly 
hardened. 

Learn  the  value  of  triftes  and  never  slight  a  job  no 
matter  how  insignificant  it  may  seem  to  you.  Always 
endeavor  to  do  every  job  as  well  as  you  know  how. 
If  the  boss  should  be  temporarily  embarrassed  to  find 
a  job  for  you,  he  may  tell  you  to  sweep  the  floor  or 
clean  up  some  machines.  Do  not  let  this  hurt  your 
pride.  Go  at  it  with  vim  and  a  smile,  and  if  you  do 

the  sweeping  and  cleaning  well,  you'll  make  a  hit  with 
the  boss.  But  if  you  go  at  it  with  a  grouch  or  show 
jealousy  as  to  what  some  other  boy  may  be  doing,  your . 

future  will  be  most  unpleasant.  Life's  pathway  is  not 
strewn  with  rpses,  and  the  earlier  you  recognize  this 
the  more  advantage  you  can  take  of  future  opportuni- 

ties. Pay  no  attention  to  what  the  other  fellow  is  do- 
ing. Concentrate  on  the  task  in  hand  and  above  all 

do  not  watch  the  clock. 
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How  Two  German  Shipyards 
Are  Getting  Through  the  Peace 

By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

Machine  manufacturers  suspicious  of  visitors  —  Ships 
and  locomotives  —  What  has  happened  to  the  submarine 
engines — How  the  workmen  get  their  wage  readjustments 

Two  PRINCIPAL  handicaps  confront  the  writer 
on  industrial  conditions  in  Germany  today.  One 
is  the  fact  that  nothing  is  ever  forty-eight  hours 

quite  the  same.  The  other  is  the  still  general  belief  among 
German  business  men  that  their  country  is  beset  by  an 
iron  ring  of  enemies.  Among  the  more  enlightened 
influences  of  the  seaports  and  the  occupied  territories 

this  attitude  is  not  so  pronounced.  In  some  of  the  in- 
land cities,  such  as  Hanover,  the  suspicion  of  foreigners 

and  their  motives  is  extremely  acute  and  is  growing 
steadily.  As  a  business  policy,  of  course,  nothing  could 

be  more  impolitic,  and  the  best  of  the  German  manu- 
facturers realize  the  folly  of  such  an  attitude. 

It  must  be  said  on  behalf  of  the  others,  however,  that 
they  are  not  without  grounds  for  their  position.  Ever 
since  the  war  machine  manufacturers  in  Germany  have 
been  bothered  by  visitations — in  the  plague  meaning  of 
the  word — from  official,  unofficial  and  semi-official  dele- 

gations of  other  countries,  singly  and  in  groups,  armed 
cap-d-pied  with  notebooks,  spectacles  and  an  increasing 
disposition  to  ask  pointed  questions  of  an  exact  statis- 

tical nature. 
The  assumption  at  first  was  that  such  inquiries  would 

lead,  by  direct  or  devious  routes,  to  substantial  orders. 
When  these  hopes  failed  to  materialize,  manufacturers 
ascribed  to  these  visits  more  sinister  motives,  perhaps, 
than  the  facts  warranted.  The  word  that  sprung  up 

to  describe  them  was  handelespionage,  commercial  spy- 
ing. Result :  that  where  information  is  at  all  obtainable 

it  must  be  ferreted  and  dragged  from  reluctant  lips  and 

afterward  pieced  together  to  form  a  plausible  pattern. 
So  common  is  this  experience  in  other  machine  fac- 

tories that  one  meets  its  opposite  with  surprise  in  talk- 
ing with  manufacturers  of  ship  machinery.  Their 

frankness  is  disarming.  Apparently  they  have  no 
secrets.  This  is  partly  because  shipbuilding  is  one  of 
the  most  flourishing  industries  in  Germany  today  and 
has  almost  no  foreign  competition;  and  partly  because 
the  very  nature  of  the  business,  bringing  the  manufac- 

turers into  constant  relation  with  other  nationalities, 
begets  a  certain  breadth  of  view  which  removes  its 
possessor  far  from  the  ranks  of  the  recluse. 

Visits  Mean  Nothing 

And  yet  even  shipbuilding  has  its  handelespionage. 
At  the  Actien-Gesellschaft  "Weser"  in  Bremen  we  were 
told  that  fifty  Japanese  business  men  had  visited  the 
factory  since  the  first  of  the  year;  and  that  not  a  single 
order  had  been  received  from  them,  then  or  later.  An 
American  manufacturer  would  not  necessarily  consider 
this  extraordinary.  But  it  has  affected  the  German 
mentality  widely.  Almost  alone,  the  manufacturers  of 
ship  machinery  have  not  permitted  it  to  interfere  with 
the  amenities  of  business. 

The  prosperity  of  German  ship  builders  is  not  a  little 
remarkable.  It  is  true,  of  course,  that  Germany  still 
has  an  enormous  gap  to  fill  where  she  was  deprived  of 
much  of  her  shipping  after  the  war.  This  deprivation 
— the  results  of  which  have  been  keeping  the  ship 
builders   busy    since    1918 — was   not   an    unmixed   evil. 

Xi-iG.    1— AIRPCANE   VIEW    OF   THE   VULCAN-WERKK.    HAMIHRG 
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FIG.    2 — THE  POWER   STATION   AT  THE  VULCAN-WERKE.    HAMBURG 

Quoting  Herr  Stahl,  director  of  the  famous  Vulcan- 
Werke  of  Hamburg  and  Stettin: 

"It  has  enabled  Germany  to  unload  many  of  her  obso- 
lete merchant  vessels  on  the  Allies  and  build  the  nucleus 

of  a  fleet  that  is  modern  in  every  particular." 
The  Treaty  of  Versailles  also  helped  by  requiring 

reparations  in  kind,  although  the  item  of  ships  was  com- 
paratively small.  German  ship  builders  would  like  to 

see  the  treaty  amended  to  include  at  least  200,000  tons 
a  year  as  reparations  from  the  German  yards — a  forlorn 
hope,  of  course,  while  the  shipbuilding  slump  in  England 
and  especially  France  continues. 

Against  these  apparent  advantages,  however,  must  be 
set  the  fact  that  German  shipping  lines  have  little  if 
any  money  today  to  pay  for  new  construction,  while 
prices  continue  to  advance  as  they  do.  Nor  can  the 

amount  of  activity  required  to  restore  Germany's  mer- 
chant marine,  however  great,  approximate  the  volume 

of  shipbuilding  turned  out  for  the  German  navy  during 

the  war  and  immediately  preceding  that  great  conflict. 
But  one  does  not  compare  the  present  with  before- 

the-war  Germany,  for  all  standards  have  been  crushed 
under  the  leaden  fall  of  the  mark.  Ship  builders  are 
content  to  say  that  they  have  enough  orders  to  keep 
them  going  for  the  present.  They  add,  however,  that 
there  have  been  few  if  any  new  contracts  recently,  and 
that  there  are  apparently  none  in  the  offing. 

Such  statements  have  become  quite  familiar  this  year 
to  those  engaged  in  interviewing  German  business  men. 
The  future  is  viewed  with  unrelieved  pessimism,  even 
though  the  present  industrial  condition  is  far  from  being 
as  bad  as  German  manufacturers  would  like  one  to 
think.  Standards  are  low,  poverty  is  everywhere  and 
comforts  are  few.  But  it  is  a  fact,  at  any  rate,  that 
Germany  lacks  one  misery  which  France  and  England 
especially  are  experiencing  more  acutely,  according  to 
the  figures.  That  is  to  say,  large  scale  unemployment. 
One  points  out  this  fact  at  every  available  opportunity. 

FIG.  3 — ^AT  THE  WESER  WORKS.     FOURTEEN  VESSELS  OP  THE  FIRST  CLASS  ARE 
UNDER  CONSTRUCTION  AT  THIS  PLANT 
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but  the  invariable  response  is:  "That  will  come  as  well." 
Indeed,  if  the  mark  suddenly  rises,  a  widespread  indus- 

trial slump  will  be  inevitable. 
Backing  up  his  pessimism,  Herr  Neef  of  the  Weser 

company  produced  figures  showing  that  3,000  workers 
had  been  dismissed  there — mostly  communists  and  other 
brands  of  radicals — since  the  strike  of  1921,  and  added 
that  more  are  likely  to  go  within  the  next  few  months. 
Almost  none  of  those  discharged,  with  the  exception  of 
a  few  riveters — the  most  difficult  class  of  ship  workers 
to  obtain — have  been  replaced.  The  present  working 
force  is  7,600  approximately. 

A  similar  condition  exists  in  the  Vulcan-Werke,  where 
a  normal  staff  of  12,000  has  been  reduced  to  8,000  within 

Lloyd  vessel.  Another  is  a  yet  unnamed  steamer  of 
approximately  the  same  size  for  the  Compagnie  Mesa- 
gerie  Maritime.  Both  are  being  completed  under  the 
reparations  pact.  Other  ve-sseis  are  building  for  the 
Nord-Deutsche  Lloyd  and  the  Hansa  and  Argo  lines. 

The  Vulcan-Werke,  really  a  much  larger  plant,  is  work- 
ing on  only  seven  ships,  though  their  combined  tonnage 

is  greater.  The  Vulcan-Werke,  which  moved  its  principal 
plant  from  Stettin  to  Hamburg  many  years  ago  in  order 
to  have  a  share  in  the  repairing  of  great  ships  which 
sought  that  port,  soon  found  the  harbor  equally  well 
adapted  to  the  building  of  giant  liners.  Since  then  it  has 
built  such  world  famous  ships  as  the  Imperator  and  the 
George  Washington.    It  is  doing  virtually  no  construct- 

FIG.  4— THE  ENGINE  OF  THE  STEAMER  BRABANTIA.  CONSTRUCTED  BY  WESER 

the  past  year.  The  real  decrease  in  shipworkers  here  is 
even  more  than  indicated,  for  approximately  2,500  men 
have  been  diverted  to  a  new  line,  the  manufacture  of 
locomotives  in  the  Vulcan  plant.  A  year  ago  the  Vulcan- 
Werke  was  working  on  two  shifts.  Today  it  is  only 
working  on  one,  and  all  overtime  has  been  dispensed 
with.  This  factory  has  also  had  its  own  trouble  with 
radicals,  having  declared  a  ten-day  lockout  when  the 
workers  attempted  to  nominate  their  own  managers. 
Five  hundred  of  the  radicals  and  their  leaders  were 
discharged. 

The  conditions  of  these  two  yards  in  general,  how- 
ever, are  still  considered  as  a  species  of  prosperity  from 

the  mere  fact  that  they  have  not  been  worse.  The  Weser 
works  of  Bremen  may  not  have  received  any  new  con- 

tracts lately,  but  they  are  busy  at  work  on  fourteen  first 
class  vessels  which  will  keep  the  yards  in  a  state  of  rea- 

sonable activity  for  the  greater  part  of  the  next  two 

years.  One  of  these  ships  is  the  Ohio,  a  19,000-ton 
steamer  for  the  Royal  Mail,  destined  for  New  York  trade, 
which  was  started  before  the  war  as  a  Nord-Deutsche 

ing  work  for  foreign  shipping  lines  and  has  done  little 
or  none  since  the  war,  with  the  exception  of  converting 
a  few  English  steamers  into  oil  burners.  The  only 
expectation  of  receiving  foreign  orders  in  the  near 
future  rests  on  the  extension  of  the  reparations-in-kind 

program. 
The  comparative  prosperity  of  German  shipbuilding, 

then,  is  not  due  to  any  boom  of  the  shipping  market. 
It  is  owing  principally  to  the  fact  that  shipbuilders  have 
shown  great  facility  in  adapting  the  industry  to  the 
changed  conditions  of  the  day.  Like  many  of  the  French 
shipbuilding  plants  they  have  turned  much  of  their 
energy  to  the  manufacture  of  locomotives.  In  a  pre- 

vious article,  we  showed  how  the  building  and  repair  of 
locomotives  had  virtually  saved  the  Chantiers  de  la 
Loire  of  Nantes  from  bankruptcy.  Dutch  shipyards 
have  done  the  same  to  a  lesser  degree. 

It  might  not  be  amiss  here  to  repeat  what  was  noted 
a  few  lines  back,  that  the  making  and  repairing  of 
locomotives  in  the  Vulcan-Werke  gives  employment  to 
2,500  men,  or  nearly  a  third  of  the  total  force,  who  build 
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or  overhaul  approximately  500  locomotives  in  the  course 
of  the  year.  The  Weser  works  have  also  partially  re- 

built one  of  their  shops  for  this  purpose,  although  tho 
actual  work  of  locomotive  construction  here  is  not  nearly 
so  far  advanced  as  in  the  Vulcan  plant. 

Locomotive  making  is  virtually  a  new  experiment  for 
companies  like  the  Vulcan-Werke,  and  is  one  of  the  direct 
fruits  of  the  revolution.  On  the  day  of  the  revolution — 
everything  in  Germany  dates  from  then  rather  than 
from  the  war — German  workmen  everywhere  laid  down 
their  tools  and  refused  to  continue  the  making  of  muni- 

tions and  war  machinery.  The  Vulcan-Werke,  of  course, 
had  thrown  every  ounce  of  its  energy  into  the  building  of 
submarines  as  the  backbone  of  the  German  Admiralty 
plan.  These  were  now  under  the  ban.  There  were  no 
other  orders  for  ships,  and  an  army  of  idle  workers  were 
on  hand  threatening  trouble.  Locomotives  saved  the 
day.  Work  was  recommenced  on  the  day  following  the 
revolution. 

As  may  be  seen,  there  has  been  an  astonishing  una- 
nimity with  which  Continental  shipyards  have  invariably 

turned  to  railway  equipment  to  help  them  out  of  trouble. 
The  answer  is  simple,  however,  and  lies  in  the  ease  with 
which  boiler  plants  can  be  used,  almost  indifferently, 
both  in  the  making  of  ship  machinery  and  locomotives. 

"There,"  said  Herr  Stahl,  "we  have  the  advantage  over 
English  shipyards,  where  the  boiler,  the  hull  and  the 
machine  of  a  vessel  are  each  built  in  a  separate  factory. 
Here,  as  well  as  in  France  and  Holland,  nearly  all  engi- 

neering work  and  boiler  making  are  done  in  our  own 

plants." 
What  Becomes  of  the  Submarines 

The  Weser  and  Vulcan-Werke  no  longer  build  sub- 
marines; but  a  profitable  sideline  has  been  built  up  out 

of  salvaging  them.  The  Treaty  of  Versailles  required 
the  scrapping  of  the  German  submarine  fleet,  but  noth- 

ing was  said  about  scrapping  the  engines.  These  are 
just  as  valuable  in  a  power  plant  as  in  a  U-boat,  and 
rather  less  destructive.  The  shipyards,  with  their 
obvious  facilities  for  this  work,  have  converted  many 

submarine  engines  to  stationery  uses  by  diminishing 
their  number  of  revolutions  and  decreasing  the  horse- 

power. Since  the  revolution  the  Weser  works  have  com- 
pleted fifteen  such  orders;  the  Vulcan-Werke  twenty  to 

twenty-five.  The  converted  engines  will  be  used  chiefly 
in  the  south  of  Germany. 

In  other  cases  the  German  -shipyards,  in  meeting  the 
needs  of  the  day,  have  been  compelled  to  go  backwards. 
The  fall  of  the  mark  makes  the  price  of  oil  for  German 
vessels  almost  prohibitive  unless  they  happen  to  be 

bunking  fuel  in  Asia  or  America,  where  the  world's  oil 
supply  is  produced. 

Oil  Burners  Not  So  Popular 

The  demand  for  oil  burners,  therefore,  is  only  a  frac- 
tion of  what  it  might  be  under  normal  circumstances. 

The  Diesel  motor  market  in  Germany  is  in  a  slump. 
Steam  engines,  especially  the  gear  turbine  type,  are  most 
in  demand,  for  Germany,  even  though  deprived  of  Silesia 
and  Alsace-Lorraine,  is  a  coal,  not  an  oil  producer.  This 
is  true  especially  of  vessels  sailing  to  the  Mediterranean, 
which  can  obtain  oil  neither  at  home  nor  abroad.  Ger- 

man ship  builders  are  agreed  that  the  oil  burner  is  the 
vessel  of  the  future.  Not,  however,  of  the  present  so 
long  as  Germany  is  compelled  to  buy  oil  ai  as  great  a 
disadvantage.  For  this  reason  Germany,  which  origi- 

nally produced  the  Diesel  motor,  is  in  danger  of  being 
left  behind  in  its  future  development. 

Nowhere,  though,  have  the  altered  conditions  made 
themselves  felt  so  much  as  in  the  system  of  contractual 
agreements  which  has  come  into  being  perforce.  The 
future,  being  an  unpredictable  quantity  in  industrial 
Germany,  has  no  existence  economically.  It  is  possible 
only  to  gamble,  and  machine  manufacturers  do  not  show 
any  disposition  for  gambling  on  a  lame  horse.  Any 
price  quoted  today  is  almost  sure  of  being  changed  a 
.score  of  times  before  the  contract  is  completed.  A  paper 
profit  made  today  is  very  apt  to  be  wiped  out  by  the  next 
invoice  for  raw  materials. 

This  condition  was  bad  enough  when  even  the  German 
producers  of  raw  materials  refused  to  discuss  values  in 

FIG.   5 — REPAIRING  LOCOMOTIVES  GIVES  WORK  TO   2.500   MEN  AT  THE  VI'LCAX-WERKE 
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FIG.    6- -IXTEKIOK   OF  THE   WESER   SHOPS.       THESE   PEOPLE  ARE  HOPING  TO  INDUCE  THE  ENTENTE  TO  ACCEPT 
200.000   TONS   OF  SHIPPING   AS   REPARATION    IN  KIND  UNDER  THE  TREATY 

terms  of  marks  and  insisted  on  being  paid  in  pounds  or 
dollars,  which  had  to  be  bought  by  the  manufacturer  on 
the  money  market.  It  has  been  further  complicated  by 
a  new  German  law  forbidding  such  purchases  of  foreign 
currency,  an  heroic  effort  to  keep  the  mark  from  becom- 

ing entirely  submerged  as  was  the  Austrian  crown. 
Such  a  law,  endeavoring  to  make  the  mark  once  more  a 
basis  of  contractual  agreements,  is  declared  by  machine 
manufacturers  themselves  to  be  incapable  of  enforce- 

ment. Even  if  enforced,  they  say,  it  will  not  remove  the 
present  uncertainty,  which  is  at  the  bottom  of  the  diffi- 
culty. 

They  Never  Mention  Price 

It  is  here,  however,  that  the  German  ship  builder 
shows  his  resourcefulness.  One  does  not  speak  of  prices. 
They  are  the  unmentionables  of  industry.  The  Weser 
company  uses  two  forms  of  agreements — the  sliding 
scale  and  the  monthly  statement.  The  first  establishes 
a  scale  of  costs  for  various  classes  of  work.  In  this  case 
the  purchaser  agrees  to  meet  all  increases  when  and  how 
they  occur.  The  second  gives  no  estimates,  but  issues  a 
statement  at  the  end  of  each  month  with  an  itemized 
cost  of  labor  and  materials  as  averaged  for  the  given 
period.  The  customer  is  invited  to  send  his  own  engi- 

neer to  check  up  possible  discrepancies  which  might 
well  occur  in  any  similar  case. 

The  Vulcan-Werke  accepts  more  responsibility,  but  is 
even  less  disposed  to  discuss  prices,  even  on  a  theoretical 
basis.  Despite  the  unsettled  conditions  of  the  day,  it  will 
guarantee  practically  everything  except  cost.  It  will, 
for  example,  guarantee  that  the  purchaser  will  not  have 
to  pay  for  more  than  a  certain  number  of  hours  of  labor 
for  the  job  completed. 

I  "Our  failure  in  that  respect,"  said  Herr  Stahl,  "testi- 
fies to  our  lack  of  discipline,  the  brcakdovvn  of  our  or- 

ganization. With  that  the  customer  has  no  influence." 
'  The  cost  of  labor  within  these  limits,  however,  must 
be  met  as  it  increases.  The  same  is  true  of  materials. 
The  company  will  agree  that  a  certain  piece  of  work 
will  not  require  more  than  a  specified  number  of  tons. 

The  price  of  the  material,  however,  rises  with  the  market 
— that  is  to  say,  with  the  fall  of  the  marks. 

Manufacturers  have  no  other  recourse  than  this,  es- 
pecially now  when  labor  is  skyrocketing.  In  September, 

the  average  shipbuilder's  wage  was  G.50  to  700  marks 
per  day.  In  October,  it  rose  to  1,000  marks.  A  further 
rise,  of  thirty  to  forty  per  cent,  occurred  the  following 
month.  By  the  time  this  is  printed  other  increases  will 
have  taken  place  and  another  or  several  other  readjust- 

ments will  have  been  the  result. 
Materials  rise  more  slowly,  but  just  as  surely.  On 

Sept.  15,  the  Weser  was  paying  55,600  marks  per  ton 
for  machine  material.  On  Oct.  15  the  price  was  in  the 
neighborhood  of  100,000  marks.  Again,  buying  hematite, 
the  company  paid  29,700  marks  per  ton  in  September. 
In  October  the  price  rose  to  38,000.  According  to  Herr 
Stahl,  virtually  all  finished  material  is  obtainable  in 
Germany  itself  today,  although  a  year  ago  about  ten 
per  cent  was  imported  from  Belgium  alone.  But  the  local 
demand  for  pounds  and  dollars  brings  the  price  up  to 
the  world  level,  less  only  the  cost  of  freightage. 

Any  Guarantee  Difficult 

Even  time  and  materials  are  diflficult  to  guarantee, 

however,  despite  the  fact  that  the  Vulcan-Werke  has 
found  it  advantageous  to  do  so.  It  is  not  so  easy  to 
obtain  iron  as  it  was  a  year  or  two  ago,  no  matter  what 
the  source,  and  a  new  order  would  probably  take  longer 
to  execute  than  one  already  contracted  for.  Moreover, 
the  increasing  difficulty  of  borrowing  marks  from  Ger- 

man banks  has  restricted  capital  to  such  an  extent  that 
it  has  begun  to  have  a  similar  effect  on  output.  Anyone 
lending  a  thousand  marks  today  may  receive  back  only 
eight  hundred  or  less  in  actual  value  tomorrow.  Or.  if 
actual  value  is  demanded  in  return,  the  debtor  has  to 
liquidate  to  meet  his  obligations.  Whichever  way  it 
turns,  somebody  is  almost  sure  to  lose.  Consequently 
capitalization  on  a  mark  basis  has  lost  most  of  its  flavor. 

The  paper  mark  itself  is  often  difficult  to  obtain,  for 
labor,  at  any  rate,  must  be  paid  for  in  cash,  not  credits. 
This  stringency  is  due  not  to  any  poverty  on  the  part 
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of  the  manufacturers,  but  rather  to  the  incapacity  of 
the  German  Government  printing  presses  which,  working 
day  and  night  as  they  do,  are  unable  to  turn  out  enough 
currency  to  meet  the  demand. 

Evils  of  "Company  Money" 

We  have  spoken  previously  of  certain  German  ma- 
chine manufacturers  who  attempted  to  solve  the  problem 

by  printing  their  own  currency  by  permission  of  the 
Government.  In  some  cases  the  Government  has  even 
urged  business  men  as  well  as  municipalities  to  help 
along  the  national  presses,  and  as  a  result  Germany  is 
flooded  with  varicolored  commercial  paper  in  all  degrees 
of  artistic  horror  and  some  excellence,  but  which  is  more 
eagerly  taken  up  by  album  collectors  than  workmen. 

With  this  uncontrolled  inflation  the  Weser  works  and 
the  Vulcan-Werke  will  have  nothing  to  do,  the  former 
because  its  influence  has  thus  far  been  strong  enough  to 

give  it  first  lien  on  the  output  of  the  Government  print- 
ing plants;  the  latter  as  a  matter  of  principle.  Herr 

Stahl,  in  fact,  recently  journeyed  to  Berlin  himself  to 
remonstrate  with  the  Government  against  the  practice. 
He  said: 

"Secret  inflation  solves  no  problems  and  merely 
sharpens  those  we  already  have.  If  factories  are  allowed 
to  supplant  or  complement  banks  of  issue,  we  shall  soon 
see  every  man  setting  up  his  own  printing  press  to  meet 
his  obligations.  If  we  must  have  inflation,  it  is  better 
to  let  the  Government  do  it  and  accept  the  responsibility. 
The  present  policy  lowers  confidence,  and,  which  is 
worse,  workmen  believe  their  employers  need  only  to 
speed  up  their  printing  presses  a  little  to  increase  their 

wages." 

Machines  That  Are  Human 
Everybody  is  familiar  with  the  dread  picture  of 

machinelike  monotony  that  the  enemies  of  machines 

portray — a  man  standing  by  a  great  mass  of  metal 
punching  a  hole  in  the  same  place  in  the  same  sort  of 
product  hour  after  hour,  day  after  day.  In  contrast 
there  have  been  at  the  Silk  Show  machines  of  an  utterly 
different  character — the  modern  loom  weaving  as  by  a 
miracle  the  most  marvelous  fabrics,  swiftly,  unerringly, 
obedient  to  the  touch  of  an  operator  who  seems  to  think 
with  it  and  match  its  thousands  of  complex  motions  by 
a  sympathetic  understanding  and  skill. 

It  is  the  old-fashioned  hand  work  that  is  usually  set 
up  as  so  much  more  desirable  a  labor.  The  dancing 
shuttles  of  a  Jacquard  loom  suggest  the  dancing  fingers 
of  an  old  French  peasant  woman  knitting  lace.  They 
move  so  swiftly  that  it  is  hard  to  follow  them  with  the 
eye.  The  fabric  grows  as  imperceptibly,  as  surely.  Yet 
is  not  any  comparison  between  such  hand  vt^ork  and  the 
handling  of  such  a  machine  vastly  in  favor  of  the 
modern  method? 

There  is  a  plenty  of  manual  dexterity  still  required. 
The  watch  must  be  constant  for  broken  threads,  for 
empty  shuttles,  for  a  change  of  pattern.  But  the 
wooden  fingers  have  replaced  all  the  old  nervous,  petty 
motions  of  flesh  and  blood  and  bone  that  by  the  thousand 
and  million  go  into  lace  making,  for  example.  The  hand 
loom  of  the  last  century  represented  a  stage  between. 
The  modern  loom  is  a  consummation  of  automatism  that 
seems  incredible  to  the  casual  onlooker.  In  it  all  but 
the  aid  of  a  directing  brain  and,  for  moments  from  time 
to  time,  deft  fingers  has  been  dispensed  with. 

But  surely  here  is  no  stultifying,  cramping  task  for 
an  operator.    There  is  appeal  to  the  imagination  as  the 

pattern  grows  and  a  finished  product  is  prepared  under 

one's  eyes.  The  operator  of  such  a  machine  is  anything 
but  a  mechanical  cog;  his  is  rather  a  brain  and  skill  in 
partnership  with  the  brain  and  skill  of  the  machine. 
Surely,  when  a  machine  reaches  this  stage  of  develop- 

ment, when  it  becomes  itself  almost  human  in  its  in- 
tricacy of  co-ordination  and  power  of  action,  it  cannot 

be  classed  as  a  destroyer  of  human  initiative  and  char- 
acter. Rather  does  it  seem  an  inspirer  to  growth  and  a 

stimulus  to  thought  and  action. 
So  there  are  machines  and  machines.  Or,  rather  when 

a  machine  has  all  the  skill  and  ingenuity  and  companion- 
ability  of  a  marvelous  fellow-worker  it  is  not  a  machine. 
Which  is  at  the  least  a  side  of  the  machine  problem 
which  deserves  to  be  recognized  along  with  its  undoubted 
difficulties.    [An  editorial  from  the  New  York  Tribune.} 

Effect  of  Manganese  on  Steel 
A  method  of  preparing  very  pure  iron  has  been  de- 

veloped at  the  Bureau  of  Standards  and  with  this  iron 
as  a  base  various  commercial  steels  and  other  iron 
alloys  have  been  made  for  the  purpose  of  testing  them 
without  the  complicating  effect  of  impurities  which  are 
usually  present  in  commercial  iron  and  steel. 

The  use  of  manganese  as  a  strengthening  agent  in 
addition  to  the  carbon  is  the  subject  with  which  the 
investigation  was  chiefly  concerned.  Manganese  is  also 
used  as  a  deoxidizer  and  as  a  desulphurizer,  but  these 
uses  are  better  understood. 

The  use  of  higher  percentages  of  manganese  for  pro- 
ducing high  tensile  properties  in  low  and  medium  carbon 

steels  has  been  recommended  at  times  by  various  metal- 
lurgists and  to  some  extent  such  recommendations  have 

been  carried  out  in  commercial  practice.  The  results 
obtained  in  this  investigation  of  the  structural  effects 
of  manganese  in  steel  strongly  confirms  such  recom- 

mendations concerning  this  use  of  the  element. 

The  general  effect  of  manganese  may  be  concisely 

described  as  a  "restraining  influence"  so  that  the  pearl- 
ite  or  carbon-bearing  constituent  of  steel,  even  after 
annealing,  exists  in  a  very  fine  grained  condition  if 
considerable  manganese  is  present.  In  this  respect  the 
steel  resembles  in  structure  the  condition  which  usually 
obtains  in  similar  steels  of  low  manganese  content  after 
rather  rapid  cooling,  for  example,  air-cooling.  The  me- 

chanical properties  of  the  annealed  high  manganese 
steel  are  quite  similar  to  those  obtained  in  the  lower 
manganese  steel  by  cooling  it  more  quickly. 

Ordinary  carbon  steel  containing  approximately  0.90 

per  cent  carbon  is  termed  by  metallurgists,  "eutectoid" 
steel,  since  it  presents  a  uniform  structure  of  pearlite. 
For  many  purposes  such  a  steel  is  the  best  one  to  use. 
An  additional  effect  of  manganese  upon  steel  is  to  shift 
the  eutectoid  composition  to  lower  carbon  contents  by 

approximately  0.12  per  cent  for  each  per  cent  of  man- 

ganese. Manganese  also  appears  to  have  a  very  noticeable 
effect  upon  the  rate  at  which  high  carbon  steels,  such 
as  carbon  tool  steels  and  file  steels,  assume  the  granular 

or  "spheroidized"  state — a  condition  which  for  many 
purposes  is  very  desirable.  Manganese  exerts  its  char- 

acteristic retarding  influence  upon  this  change.  This 

paper,  "Preparation  and  Properties  of  Pure  Iron  Al- 
loys: III.  The  Effect  of  Manganese  on  the  Structure 

of  Alloys  of  the  Iron  Carbon  System"  is  Scientific  Paper 
No.  464  of  the  Bureau  of  Standards. 
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Making  Brushes  for  the  Hoover  Sweeper 
By  FRED  H.  COLVIN 
Kditor,  American  Machinist 

Drilling  operations,  both  hand  and  automatic — Special 
machine  for  trimming  bristles — Testing  driving  belts — 
Inspection  of  various  parts  for  straightness  and  accuracy 

THE  HOOVER  sweeper  has  a  motor-driven  brush with  an  aluminum  body  in  which  the  bosses  for 
the  bristles  are  cast  in  place.  As  the  bristles  are 

set  in  spiral  rather  than  straight  rows,  the  drilling 
problem  is  not  susceptible  to  the  usual  treatment  of 
either  automatic  or  multiple  drilling  except  by  the  build- 

FIG.  1— DRILLING  BRUSH:  BOT)l]i;SKOK   BKISTLES 

Ing  of  special  and  somewhat  complicated  machines.  The 

rows  being  spiral  and  the  fact  that  the  exact  spacing  is 

of  little  importance,  have  led  to  the  drilling  of  the  holes 

by  hand  in  the  simple  fixture  shown  in  Fig.  1.  In  addi- 
tion to  the  holes  for  the  bristles,  a  cross  hole  must  be 

drilled  for  the  binding  wire  which  holds  the  bristles  in 

place.  Just  to  show  that  multiple  drilling  is  not 

neglected  where  practical,  a  special  machine  for  drill- 

ing 10  holes  at  once  in  the  carpet-guard  bar  is  illus- 
trated in  Fig.  2.  The  bars  may  be  seen  in  the  hopper 

A.  The  five  spindles  on  each  side  are  each  driven  by 
independent  belts  from  the  same  driving  pulley. 

Trimming  the  Brushes 

It  is,  of  course,  impossible  to  get  the  tufts  of  bristles 

even,  so  they  must  be  trimmed  to  length.  This  is  done 
in  the  little  machine  shown  in  Fig.  3.  The  brush  ia 

placed  in  a  frame  or  carrier  and  passed  over  a  four- 
bladed  lawn  mower  (mounted  upside  down  below  the 
table)  which  trims  the  bristles  to  the  proper  length,  the 

brush  being  turned  to  bring  the  different  tufts  within 

reach  of  the  revolving  knives.     The  bristles  are  then 

sealed  with  a  special  quick-hardening  glue.  The  uncut 
brushes  are  on  the  left  and  the  trimmed  brushes  on 
the  right. 

Before  the  brushes  are  sent  to  the  assembling  depart- 
ment they  are  run  from  li  to  2  hr.  on  the  testing 

stand  shown  in  Fig.  4,  to  run  the  bearings  in  so  there 
can  be  no  stiffness  when  put  to  service.  The  stand  holds 
256  brushes,  all  run  from  a  central  lineshaft.  The 
brushes  are  mounted  in  pairs  and  each  belt  runs  eight 
brushes  by  weaving  under  and  over  the  pulleys. 

Inspection  of  Threads 

Each  brush  carries  a  thread  guard  on  the  end,  which 
is  held  to  close  limits  and  is  subjected  to  100  per  cent 
inspection  as  shown  in  Fig.  5.  The  thread  is  tested  by 
an  ingenious  little  reversing  mechanism  mounted  on  the 
end  of  a  small  motor.  The  round  driving  belt  comes 
down  around  the  pulley  at  the  right,  back  up  over  the 

swinging  idler  in  front  and  down  over  the  reverse  pul- 
ley at  the  left.  A  sensitive  friction  inside  the  two 

pulleys  enables  the  operator  to  run  the  spindle  carrying 
the  plug  thread-gage  in  either  direction  by  a  slight 

FIG    2— DRILLING    CARPET   GUARD 

pressure  one  way  or  the  other — a  time  saving  method. 
In  order  to  secure  best  results  the  rubber  belts  used, 

in  driving  the  brushes  should  have  the  proper  tension, 
and  as  this  depends  upon  the  quality  of  the  belt  itself, 
each  belt  is  carefully  tested  on  the  machine  shown  in 
Fig.  6.     Tension  is  supplied  by  the  spring  A  and  the 
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PIG.    3-TRIMMING  THE    BRISTLES.      FIG.  
  4-RUNNING   IN    THE  BEARINGS 

.•K^ 
PIG.  5-INSPECTING  THREAD  «----,  --.^-"-"^BK^

^I^Er^'''  """"'• 

Stretch  of  the  belt  is  shown  by  a  pointer  at 
 B.  Two 

limit  marks  are  provided  and  when  any  belt 
 allows  the 

pointer  to  get  beyond  either  of  these  ma
rks,  it  is 

promptly  rejected.  The  larger  spindle  at  
the  right  is 

revolved  so  as  to  give  the  belt  the  same  test  ̂ hic
h  it 

would  receive  in  practice.  Motion  is  provided
  through 

the  pulley  shown  at  the  right. 

The  complete  brush  is  inspected  for  concentric
ity  and 

end  play,  as  in  Fig.  7.  The  driving  pulley  f  th
e  center 

must  run  true  within  0.010  in.  as  indicated  by 
 the  dial 

gage  at  the  back.     Slight  errors  are  correcte
d  with  the 

mallet  shown.  . 

The  shafts  on  which  the  brushes  run  are  inspected  
as 

shown  in  Fig.  8.  The  girl  on  the  right  is  testing 
 for 

length  between  shoulders  with  a  "go"  and  no 
 go 

gage  conveniently  located,  while  the  oiie  at  the  
left 

tests  them  for  straightness  by  rolling  them  on  a  flat 

plate  with  a  white  background  which  will  show  l
ight 

if  the  shafts  are  bent. 

PIG.   7— IXSPECTIXG' 

FIG.  8— INSPECTING  BRUSH   ROLL 
 SH.\FTS 
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Machining  Half  Bearings  For  Airplane  Motors 
By  WALTER  LAWSON  ADAMS 

A  method  devised  during  the  world  war 
for  making  airplane  motor  bearings  with 
unskilled  operators  —  The  fixtures  used 

THE  GREAT  demand  for  bearings  for  airplane 
motors  during  the  world  war  and  the  scarcity  of 

operators  with  even  ordinary  machine-shop  ex- 
perience, made  it  necessary  to  devise  a  method  by  which 

unskilled  or  semi-skilled  men  and  women  could  secure 
the  desired  accuracy,  as  well  as  produce  the  quantity 
required.  The  main  object  in  view  was  to  produce  half 
bearings  with  such  accuracy  that  any  two  halves  could 
be  assembled  into  a  complete  bearing  without  fitting. 

The  first  operation  was  to  clamp  the  half  bearing  in 

ness  of  the  bearing  flanges,  as  the  tools  could  not  cut 
below  the  hardened  surfaces.  Fig.  2  shows  an  end 
view  of  a  half  bearing  clamped  on  the  mandrel. 

After  turning  the  flanges,  the  half  bearing  wa.s 

gaged,  as  shown  in  Fig.  3.  It  had  to  just  push  thi'ough 
this  gage,  and  if  it  did  not,  a  slight  touch  on  the  lap- 

ping plate  corrected  any  defects. 
Any  two  halves  were  then  placed  together  and  pushed 

into  the  chuck  shown  in  Fig.  4,  which  screwed  onto 
the  lathe  spindle.    This  chuck  is  split  and  has  a  sleeve 

>'ia.  1— MANDREL  FOR  TURXING  BEARIXGS.     FIG.  2— KNU    VIEW   OF   MANDREL.      FIG.   3— GAGE   FOR    SIZIXG  BEAR- 

ING  FLANGE       FIG.   4— SPRING   CHUCK   FOR    BORING    BEARINGS.      FIG.    5— MANDREL 
FOR   FINISHED    GRINDING 

a  vise  on  a  shaper  and  face  the  two  sides.  The  sides 
were  then  rubbed  down  on  a  lapping  plate  made  in  the 
usual  way  with  cross  grooves.  Sea  sand  and  water 
were  used  as  the  abrasive,  and  it  only  required  a  few 
rubs  to  make  the  surfaces  flat. 

Then,  the  mandrel  shown  in  Fig.  1  came  into  play 
for  the  roughing  and  finishing  of  the  bearings.  This 
mandrel  was  made  of  low-carbon  steel,  casehardened 
and  ground,  so  that  the  central  portion  at  A  exactly 
represented  a  finished  half  bearing.  The  flanges  and 
central  portion  were  glass  hard  and  ground  to  0.001  in. 
less  than  the  desired  size  of  the  finished  bearing,  as 
a  minimum.  These  hardened  surfaces  acted  as  a  stop 

or  sizer  for  turning  both  the  diameter  and  the  thick- 

en the  outside  carrying  four  headless  setsci-ews  by 
which  the  chuck  is  tightened,  so  as  to  hold  the  two 
halves  firmly  in  place.  The  half  bearings  were  then 
rough  bored,  and  the  radius  turned  on  the  outer  ends. 

They  were  next  reversed,  so  as  to  turn  the  I'adius  on 
the  opposite  ends,  and  were  ready  for  babbitting,  which 
was  done  in  the  usual  manner.  They  were  then  tested 
for  the  firmness  of  bond  between  the  babbitt  and  shell, 
and  very  few  rejections  were  necessary. 

Any  two  halves  were  then  held  in  the  mandrel  shown 
in  Fig.  5,  and  clamped  by  the  flanges.  The  long  bearing 
sleeve  A,  fitted  over  the  central  portion  of  the  mandrel 
and  was  adjusted  by  the  nut  B.  Both  flanges  of  the 

mandrel  were  hardened  and  ground,  so  as  to  sei've  as 
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FIG.  6— A  WEEK'S  OUTPUT  OF  BEARINGS 

stops  or  gages  for  the  turning  tools.  The  flanges  were 
also  cut  away  at  one  point,  as  shown  at  C  and  D,  so 
as  to  allow  gaging  and  to  show  by  visual  inspection 
whether  the  flange  faces  were  firmly  seated. 

With  the  half  bearings  clamped  in  this  same  mandrel, 
the  work  was  sent  to  the  grinding  machine,  and  the 
outside  diameter  ground  to  size. 

The  final  operation  was  to  put  any  two  halves  in  a 
chuck  of  the  type  shown  in  Fig.  4,  where  the  babbitt 
was  bored  to  size,  the  oil  grooves  cut  and  the  ends 
radiused  to  suit  the  crankshaft.  The  mandrels  and 
chuck  shown  herewith  were  used  for  several  sizes  of 
bearings,  using  bushings  for  distance  pieces  in  the 
chuck.  The  plan  worked  so  satisfactorily  that  after 
once  trying  it,  I  would  never  again  bother  to  make 
bearings  in  pairs.    The  fixtures  could  easily  be  used  for 

bearings  to  be  used  with  shims,  by  providing 
dummy  shims  for  such  operations  as  found 
necessary. 

As  an  interesting  sidelight  on  the  accuracy 
and  adaptability  of  this  method,  I  may  state 
that  the  maximum  limit  allowed  was  0.001  in., 
which  was  secured  entirely  without  skilled 
labor.  When  the  job  was  put  up  to  me,  I  took 
over  a  steam  laundry  with  its  women  workers, 
and  secured  the  tool  equipment  from  local 
garages,  as  I  knew  it  was  impossible  to  get 
machinery  without  a  long  delay  from  the  tool 
department  of  the  War  Ministry. 

I  was  able  to  procure  half  a  dozen  lathes 
from  10  in.  swing  up,  a  No.  2  Brown  &  Sharpe 
universal  grinding  machine  and  a  tool-room 

shaper.  While  these  machines  were  being  overhauled 
and  put  in  first-class  shape  and  the  laundry  machinery 
moved  out,  I  designed  and  made  the  mandrels  and  chuck 
shown  herewith,  together  with  what  gages  were necessary. 

After  two  weeks,  with  three  men,  each  in  charge 
of  a  gang  of  nine  girls  working  on  7-hr.  shifts,  we 
were  turning  out  800  half  bearings  per  day.  These 
bearings  were  for  tank  motors  and  were  3x4  in.  The 
rejections  were  less  than  five  per  cent.  Three  men 
kept  the  machines  running,  sharpened  the  tools,  gaged 
and  inspected  the  work.  The  shops  which  had  formerly 
made  these  bearings  were  being  paid  at  the  rate  of  $9 

per  pair.  Fig.  6  shows  one  week's  production,  which 
was  secured  at  the  rate  of  $1.50  per  pair.  This  method 
can  be  used  in  a  number  of  other  places. 

^«— 

Old  Time  Portuguese  Machine 
in  Brazil 

By  J.  D.  MooNEY 
Vice-President  and  General  Manager,  General  Motors  Export  Corp. 

Along  the  road  in  the  interior  of  Brazil  I  came  upon 
the  simplest  and  crudest  mechanical  device  I  have  ever 
seen  and  I  thought  it  might  be  of  interest  to  some 
of  the  readers  of  the  American  Machinist. 

They  say  in  Brazil  it  is  an  old  Portugese  invention. 

It  is  called  a  "Manjola,"  although  I  am  not  sure  of  the 
spelling,  and  it  is  used  for  grinding  grains.     As  will 

be  seen,  it  is  a  crude  water-power  device.  A  section  of 
timber  about  12  x  12  in.  and  about  12  ft.  long  is  cupped 
out  on  one  end  and  mounted  on  an  upright,  trunnion 
fashion.  The  cup  is  placed  under  the  sluice  where  the 
water  runs  out.  As  the  cup  fills  with  water,  Fig.  1, 
the  weight  depresses  the  cup  end  as  shown  in  Fig.  2. 
The  water  discharges  and  the  other  end  of  the  beam, 
which  is  now  the  heavier,  descends  with  a  bang  and 
drives  the  pestle  into  the  mortar,  as  in  Fig.  3.  This 
completes  the  cycle  and  the  cup  again  begins  filling 
with  water.  The  apparatus  is  not  a  modern  machine  in 
any  sense  of  the  word,  but  it  works,  nevertheless,  to 
the  satisfaction  of  the  natives  who  have  to  use  it. 

r 

W^- 

1 
1  'VLt 

FIG.   1— PILLING  THE  CUPPED  END  WITH  WATER.      FIG.    2— BEAM  RAISED  BY  WEIGHT  OP  WATER.     PIG.  3— CRUSH- 
ING GRAIN  IN  "DOWN"  POSITION 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

The  eighth  article— Material  records  and  control— Deter- 
mining maximum  and  minimum  quantities — Operating  the 

balance  card- Purchasing,  receiving  and  issuing  material 

THE  PROBLEM  OF  the  control  of  material  is 
divided  into  two  parts  according  to  whether  the 
material  is  constantly  carried  in  stock  or  whether 

it  is  necessary  to  order  specially  for  each  manufactur- 
ing order  that  is  written.    For  both  these  methods,  how- 

CUITOMtlt  HO.  COIt* Material  List FACTORY  NO.  COILt 

CUtTOMtll 
»-  O.  NO. 

DATS 

STMIOL NO    OF  8ATCHIS NO.  OF  COtLI  IN  SATCH 

J.         MATERIAL 
lOTHO. piceE* MAT    MAM 

1 

% 
3 

. 
Cowteev  of  the  Acme  Wire  Co. 

FIG.    14— MATERIAL,    LIST -FOR    ORDERING    MATERIALS 

ever,  it  is  necessary  to  maintain  a  perpetual  inventory. 
In  the  first  case  it  is  customary  to  operate  on  what  is 

known  as  the  "maximum-minimum  quantity"  basis. 
The  idea  underlying  this  method  is  quite  simple.    When 

The  minimum  figure  is  usually  the  more  important  of 
the  two  for  it  is  more  costly  to  the  company  to  run  out 
of  material  than  it  is  to  be  slightly  overstocked.  On 
the  one  hand  if  the  minimum  is  so  set  as  to  be  sure  that 
there  is  enough  material  available,  there  is  almost 
always  a  tendency  to  overstock.  On  the  other  hand,  if 
the  effort  is  made  to  set  the  figure  so  as  to  keep  the 
inventory  as  low  as  possible,  there  are  times  when  ship- 

ments will  be  delayed  or  work  on  material  in  the  factory 
held  up,  and  hence  schedules  upset  or  production  de- layed. 

A  "re-order"  point  should  be  fixed  which  corresponds 
to  the  common  acceptance  of  the  minimum  quantity  and 
when  the  amount  of  material  on  hand  falls  to  that  figure, 
an  order  for  more  should  be  placed  in  the  regular 
routine  fashion.  Below  this  re-order  point  should  be  set 
the  real  minimum  figure  which  is  essentially  a  danger 
point.  When  the  quantity  of  material  falls  to  that 
figure  it  is  time  to  use  telephone  and  telegraph,  express 
and  motor  truck,  or  overtime  in  the  factory  until  the 
material  is  safely  landed  in  the  storeroom. 

The  maximum  figure  or  the  quantity  to  re-order  will 
depend   on   a   very  careful   balancing   of  the   relative 
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PIG.  15 — BALANCE  OF  CLASSIFIED  STORES  RECORD  FOR  CONTROLLING  MATERIAL 

the  quantity  of  material  on  hand  falls  to  a  certain  deter- 
mined minimum  point  enough  more  will  be  ordered  to 

bring  the  quantity  up  to  a  certain  other  figure,  the 
maximum.  A  slight  variation  is  to  order  a  definite 
quantity  of  material  when  the  minimum  point  is 
reached.  The  minimum  must  be  determined  in  such  a 
fashion  that  the  company 
will  never  be  without  mate- 

rial, and  the  maximum,  or 
the  quantity  to  order,  must 
be  calculated  in  such  a  way 
that  the  concern  will  not  have 
too  much  capital  tied  up  in  its 
inventory  at  any  given  time. 

economy  of  large  scale  production  or  purchasing  against 
the  costs  of  carrying  large  inventories.  This  figure 
cannot  be  decided  upon  without  reference  to  the  cost 
records  in  order  to  obtain  the  comparative  costs,  and 
often,  also  in  setting  the  re-order  and  minimum  points, 
information  from  the  cost  department  proves  valuable. 
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FIG.    17— REQUISITION   FOR  ORDERING   MATERIAL 

The  question  of  material  which  mu.st  be  procured  for 
only  one  manufacturing  order  is  quite  a  different  prob- 

lem, and  yet  in  many  jobbing  type.s  of  industry  this  kind 
of  problem  is  the  rule  and  not  the  exception.  The  most 
obvious,  but  seldom  the  most  satisfactory  way  of  dealing 
with  the  matter  is  to  take  a  bill  of  material  for  the  order 
and  order  from  that.  Most  of  the  materials  may  be 
special  for  the  order,  but  often  there  are  standard  parts 
like  nuts  and  screws,  or  standard  materials  like  steel 
rod  or  sheets,  or  glue,  which  are  carried  constantly  in 
stock  on  the  maximum-minimum  basis. 

If  more  than  one  unit  of  a  particular  kind  is  required 
by  the  order,  the  number  of  units  must  be  multiplied 
by  the  number  of  parts  per  unit  to  find  the  quantity  of 
parts  needed.  The  solution  of  this  problem  is  to  pre- 

pare a  material  list,  such  as  is  illu-strated  in  Fig.  14,  on 
which  may  be  recorded  just  the  kinds  of  materials  re- 

quired for  this  order  and  the  quantity  of  each  type  of 
material. 

Obviously,  there  are  many  different  classes  of  mate- 
rials and  the  mode  of  classification  will  depend  upon 

the  end  sought.     The  materials  might  be  divided  into 

S.  F.  13  P The  acme  Wire  Co., 
New  Ha-ven,  Conn. 

Di ITK 

To W       852 
R 

XlNDLY     ENTER     THE     FOLLOWING     ORDER 
PUT  THIS  ORDER  NUM- 

BER ON  YOUR  INVOICE 

c«,^    „,                                      i       THANSPOKTATION        1 
8BIP   VIA.                          1                                                      1                    TliHMS 

1                     CHARGES                      , 
r.  o.  11.  roixT RFQDISITIOX    KO.                 IMP.  O* »EP.  KO. 

1 
!                                   ! 

Qdan-titt DK8CK1PTIOV   OP   MaTBKIAI.   WASTTSD 

1 
GOODS  MUST  BE  SHIPPED  TO  REACH  NEW  HAVEN  NOT  LATER  THAN MONTH  DAT 

ORDER  SUBJECT  TO  CONDITIONS  PRINTED  ON   OTHER  SIDE 

ACCEPTANCE  OF  THIS  ORDER  CONSTITUTES   ACCEPTANCE  OF  ALL  ITS  TERMS 

please:  note  instructions  carefully 

The  Acme  "W^ire  Co. 

PuKCUASINO    AaB?(T 

The  Acme  AV^iue  Co..  new  havex.  co.vx. PLEASE  RETURN  THIS  BLANK  TO  US 

WE   BEG   TO  ACKNOWLEDGE   RECEIPT  OF  YOUR  ORDER.  AND  SHIPMENT  OF  SAME  WILL   BE  MADE 

STATE  DEFINITELY  on  what  date  you  will  ship. 
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FIG.  19— PURCHASING  DEPARTMENT'S  COPY  OF  PURCHASE  ORDER 

raw  materials  and  purchased  parts,  or  into  supplies  and 
direct  materials,  and  from  some  points  of  view  such 
classifications  are  helpful.  In  most  cases,  the  division 
should  be  made  according  to  whether  the  materials  are 

purchased  outside  the  factory  or  ai-e  produced  within 

.°."^'^=^                         The  Measuregraph  Company receiving  report 
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FIG. 
Courtefti  of  Cic  Mt'a^urtyiaitlk  <  v. 

20 — RECEIVING  SLIP 

it.  The  first  of  the  classes  is  commonly  called  stores 

material  or  simply  stores  and  the  second  group  worked 
material  because  work  has  been  done  to  it  to  change  its 
form  or  condition  from  that  in  which  it  was  when  it  was 

brought  *to  the  factory.  A  third  class  might  be  added, 
the  finished  salable  goods  which  are  often 
called  merchandise. 

In  the  planning  department  the  methods  of 
controlling  the  supply  of  the  two  kinds  of 
material  are  quite  different.  To  obtain  stores 
it  is  necessary  to  request  the  purchasing  de- 

partment to  buy  them,  and  then  follows  a 
whole  series  of  contracts  with  outside  con- 

cerns. To  get  worked  material,  on  the  other 
hand,  a  manufacturing  order  must  be  written 
and  from  that  time  on  the  regular  routine 
must  be  followed  for  the  control  of  production 
which  may  result   in  turn   in  the  placing  of 

orders   for   worked   material   or  of   additional   stores. 
The  cost  of  these  two  kinds  of  material  must  be  ob- 

tained from  entirely  separate  and  independent  sources. 
For  stores  the  cost  is  obtained  from  the  invoices  for  the 
shipments  plus  the  cost  of  transportation  in,  in  some 
cases.  For  worked  materials,  however,  the  cost  must  be 
ascertained  in  the  cost  department  from  the  records 
which  are  kept  for  the  worked  material  orders.  Hence, 
from  both  the  production  and  cost  points  of  view  this 
classification  of  material  is  helpful. 

A  perpetual  inventory  of  materials  is  absolutely  es- 
sential to  either  production  control  or  accurate  cost 

records.  In  its  simplest  form,  such  a  perpetual  inven- 
tory is  only  a  record  of  receipts  and  issue  of  material 

with  the  balance  remaining  on  hand,  and  provides  in- 
formation as  to  the  quantity  on  hand  and  also  a  means 

for  pricing  the  withdrawals. 
Modern  practice,  however,  has  developed  a  much  more 

complicated  form  which  is  a  real  material  control 
mechanism,  and  which  provides  the  needed  data  on 
which  to  place  orders  and  to  anticipate  future  require- 

ments. Such  a  form  is  illustrated  in  Fig.  15,  although 

the  particular  shape  which  it  will  take  will  vary  exten- 
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sively  according  to  circumstances.  In  practically  all 
cases,  however,  there  will  be  four  main  divisions:  (1) 
material  ordered;  (2)  material  on  hand;  (3)  material 
apportioned  or  assigned;  and  (4)  material  available  or 
short.  One  of  these  cards  will  be  made  out  for  each 
kind  of  material. 

The  simple  type  of  perpetual  inventory  is  represented 

by  the  "on  hand"  section  of  the  new  form,  and  the  other 
sections  represent  additional  information.  Frequently, 
a  manufacturing  order  is  written  which,  for  some 
reason,  is  not  to  be  worked  upon  until  some  future  time. 
^It  is  desirable,  however,  to  see  that  material  is  provided 
for  it,  and  this  reservation  of  material  is  made  by  add- 

ing the  quantity  required  for  the  order  in  the  "appor- 
tioned" section  of  the  card.  The  quantity  of  material 

on  hand  may  not  be  sufficient,  but  it  is  quite  possible 
that  large  orders  have  been  placed  for  this  xiaterial 
which  will  provide  for  this  latest  requirement.  Hence 
it  is  necessary  to  know  how  much  material  is  on  order 

and  this  information  can  be  obtained  from  the  "ordered" 
section.  A  close  check  should  be  maintained  on  the  ac- 

curacy of  the  entries  on  this  form  and  so  it  is  made 

self -balancing  by  the  addition  of  an  "available  or  short- 
age" section.  From  this  we  find  the  name  "balance 

card"  often  given  to  this  record. 
Operation  of  the  Balance  Card 

We  may  briefly  summarize  the  operations  performed 
upon  this  card  as  follows:  When  material  is  reserved, 

add  in  the  "apportioned"  and  subtract  in  the  "available" 
section.  When  material  is  ordered,  add  in  both  the 

"ordered"  and  the  "available"  sections.  When  material 
is  received,  subtract  in  the  "ordered"  and  add  in  the 
"on  hand"  sections.  When  material  is  issued,  subtract 
in  the  "on  hand"  if  it  has  been  reserved  in  the  "appor- 

tioned" and  if  it  has  not  been  reserved  in  the  "available" 
sections. 

A  record  will  be  kept  on  a  form  of  this  sort  for  all 
materials  whose  receipt  in  the  storeroom  or  whose  issue 
therefrom  takes  place  in  small  lots  as  compared  with 
the  total  quantity  handled.  Frequently,  some  materials 
are  purchased  in  small  quantities  at  long  intervals  and 
to  set  up  a  separate  card  for  each  one  would  be  a 
serious  waste.  For  such  items  a  form  similar  to  that 
shown  in  Fig.  16  is  desirable. 
When  stores  are  needed  the  most  satisfactory 

manner  in  which  to  transmit  the  order  to  the  purchas- 
ing department  is  by  means  of  a  purchase  requisiton, 

iHustrated  in  Fig.  17.    When  stores  are  ordered  because 

the  re-order  point  has  been  reached  or  because  they  are 
needed  to  meet  the  requirements  of  a  manufacturing 
order,  the  balance  clerk  can  write  the  requisition  which 
can  go  to  the  purchasing  department  without  any 
further  delay.  The  conditions  described  above,  are 
sufficient  authority  and  the  requisitions  usually  do  not 
need  to  be  approved.  The  stores  called  for  should  be 
amply  specified,  for  errors  which  result  from  lack  of 
information  of  this  kind  are  likely  to  prove  costly. 

The  Purchase  of  Material 

In  the  purchasing  department  any  additional  in- 
formation which  may  be  needed  to  complete  the  pur- 

chase order  should  be  placed  on  the  purchase  requisition 
so  that  the  purchase  order  can  be  copied  directly  there- 

from. The  purchase  order  when  accepted  by  the  vendor 
is  a  legal  contract  and  hence  no  ambiguity  should  be 
permitted  in  its  wording.  The  company  sending  it  out 
should  insist  on  its  prompt  acknowledgment  and  the 
definite  setting  of  dates  of  delivery.  It  is  quite  impos- 

sible to  control  production  if  material  is  not  received 
in  time.  Several  copies  of  the  order  should  be  made,  one 
or  more  of  which  should  remain  in  the  purchasing  de- 

partment to  be  used  in  following  up  the  order,  and 
another  sent  to  the  receiving  department.  On  these 
copies  should  be  recordied  any  correspondence  which 
takes  place  in  respect  to  the  order,  shipments  received 
and  any  other  information  which  may  be  of  assistance 
in  controlling  the  order.  In  Figs.  18  and  19,  very  good 
illustrations  of  such  forms  are  illustrated. 
When  material  reaches  the  factory,  a  receiving  slip 

shown  in  Fig.  20,  should  be  made  out  for  it.  One  copy 
should  be  sent  at  once  to  the  purchasing  department  to 
notify  it  of  the  arrival  of  the  goods.  Often  a  second 
copy  is  sent  as  soon  as  the  goods  are  inspected  to  be 
used  in  passing  the  invoice  for  them.  Another  copy 
should  accompany  the  goods  to  the  storeroom  and  then 
to  the  balance  clerk,  while  a  final  copy  is  often  left  in  the 
receiving  department  for  reference. 

With  the  materials  safely  in  the  storeroom,  we  face 
the  problem  of  how  to  get  them  out  again.  It  may  be 
laid  down  as  a  rule  which  will  admit  of  no  exceptions 
that  no  materials — whether  stores  or  worked  material — 
should  ever  be  allowed  to  pass  out  of  the  storeroom  with- 

out a  written  order.  In  the  case  of  a  continuous  process 
industry,  this  order  may  be  written  in  the  form  of  the 
standing  order.  Under  such  conditions  a  record  must 
be  made  by  the  storekeeper  of  all  material  withdrawn 
during  the  day  and  this  report  must  be  turned  in  each 
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day  for  it  will  be  needed  by  both  the  balance  desk  and 
the  cost  department. 

More  often,  however,  it  will  be  desirable  to  write  a 
separate  order  each  time  material  is  wanted.  The  com- 

mon name  for  this  order  is  material  requisition  or 
material  issue.  These  issues  form  an  integral  part  of 
the  control  of  production  and  all  costs  of  material  are 
obtained  from  them.  They  take  several  different  shapes 
to  meet  various  needs.  If  several  kinds  of  material  are 
wanted  at  once  for  a  single  order,  then  a  group  issue, 
as  shown  in  Fig.  21,  is  very  useful  for  all  the  material 
can  be  called  for  on  one  issue.  Material  for  more  than 
one  order  should  never  be  called  for  on  one  issue.  There 
are  two  columns  in  this  illustration  for  the  extensions, 
one  for  stores  and  the  other  for  worked  material  to  help 
in  keeping  the  cost  records  separate. 

If  only  one  kind  of  material  is  wanted  at  a  time,  an 
issue  like  that  shown  in  Fig.  22  is  commonly  used. 
There  should  also  be  the  same  kind  of  issue  for  worked 
material  printed  in  a  different  colored  ink  or  on  differ- 

ent tinted  paper  to  facilitate  sorting.  These  issues  are 
employed  in  the  control  of  production  for  they  are  sent 
out  by  the  dispatch  clerk  to  the  storeroom  when  he 
wishes  the  material  sent  to  the  shop,  and  their  return  to 
him  indicates  that  this  has  been  accomplished. 

In  case  more  material  than  can  be  used  is  sent  out  to 
the  shop  for  a  certain  order  it  is  necessary  to  return 
the  material  to  the  storeroom,  and  to  record  this  trans- 

■  action  a  credit  slip  shown  in  Fig.  23  is  employed.  Like 
the  single  issues  there  are  usually  two  kinds  of  them — 
one  for  stores  and  one  for  worked  material.  Like  the 
issues,  they  are  entered  on  the  balance  cards,  are  then 
sent  to  the  cost  department  where  they  are  used  in 
figuring  the  inventory  and  the  cost  of  the  orders. 
When  worked  material  is  completed  and  turned  into 

the  storeroom,  another  form  is  used,  ordinarily  called 

a  "worked  material  in"  slip  or  a  "worked  material  re- 
ceived in  stores"  slip,  as  shown  in  Fig.  24.  This  slip 

enters  into  both  the  production  control  and  cost  records 
for  it  is  a  sign  in  both  departments  that  the  order,  or  a 
certain  portion  of  it  has  been  completed.  In  the  cost 
department  it  is  also  useful  in  maintaining  a  balance 
of  the  inventory. 

Foundry  Uniform  Trade  Customs 
At  the  annual  meeting  of  the  New  England  Foundry- 

men's  Association  held  January  10,  1923,  the  following 
uniform  trade  customs  were  adopted.  The  Secretary 
of  the  Association  is  F.  F.  Stockwell,  205  Broadway, 
Cambridge,  Mass. 

Patterns  to  be  in  condition  to  make  castings  of  the  quality 
Hl       and  quantity  required. 
■|  Correctness  of  patterns  and  core  boxes  to  blueprints  rests with  customer. 

If  patterns  require  stopping-off  or  skeleton  patterns  are 
furnished,  an  extra  charge  will  be  made. 
Any  expense  due  to  incorrectness  of  patterns  and  core 

boxes  shall  be  borne  by  customer. 
Repairs  and  changes  in  patterns  by  customer's  order  at expense  of  customer. 
Patterns  to  be  painted  in  three  colors  showing  core-RED, 

machine  surface-YELLOW  and  rough  casting-BLACK. 
All  patterns,  core  boxes  and  loose  pieces  thereof  should 

be  properly  numbered  for  identification. 
All  freight,  drayage,  boxing  and  crating  to  and  from 

foundry  on  patterns,  at  expense  of  customer. 
Foundry  not  responsible  for  loss  of  or  damage  to  patterns 

by  fire  and  theft. 

Patterns  not  in  use  for  a  period  of  gix  months  may  be subject  to  storage  charges. 
Defective  castings  to  be  replaced  by  foundry  free  of charge  if  reported  within  a  reasonable  time. 
Foundry  not  responsible  for  any  expense  incurred  by customer  on  defective  castings. 
Claims  for  error  in  weight  or  number  to  be  made  within 

five  days  after  receipt  of  castings. 
Boxing,  crating  or  bundling  of  castings  not  specified  in contract  are  at  the  expense  of  customer. 
All  castings  are  sold  as  rough  castings  f.o.b.  foundry unless  otherwise  stated. 
In  case  customer  requires  special  production  service  to 

secure  quick  delivery  an  extra  charge  shall  be  made. 
Customer  to  be  charged  with  cost  of  cores  and  molds 

discarded  due  to  change  in  patterns  or  core  boxes. 
All  changes  in  orders  of  any  description  must  be  made in  writing. 

Foundry  shall  not  be  liable  in  damages  for  failure  to 
deliver,  caused  by  strikes,  differences  with  employees,  acci- 

dents at  foundry,  or  other  causes  beyond  their  control. 
Unless  otherwise  agreed,  quotations  are  for  acceptance within  30  days. 
Cancellations  of  orders  are  to  be  by  mutual  consent  only. 

Selling  Machine  Tools-Discussion 
By  John  Thomas 

Under  the  above  title  on  page  854,  Vol.  57,  of  the 
American  Machinist,  Entropy  touches  on  some  of  the 
phases  of  machine  tool  selling  which,  to  the  writer,  have 
always  been  more  or  less  a  mystery. 

On  the  subject  of  publishing  prices,  just  what  would 
be  the  harm  of  doing  so? 

In  looking  up  some  of  the  more  successful  corpora- 
tions and  individuals  in  other  lines  of  business  it  seems 

as  though  not  a  single  one  of  them  gives  a  solitary  hoot 
who  knows  their  prices.  In  fact  they  spend  large  sums 
of  money  in  order  that  everyone  may  know  what  they 
are  and  seem  to  make  every  effort  to  keep  the  prices 
of  the  articles  before  one  all  the  time.  Surely  these 
people  are  not  doing  this  in  order  to  help  along  the 
advertising  firms  and  the  publishers;  it  must  pay  them 
to  do  it. 

To  the  writer,  an  advertisement  that  does  not  men- 
tion the  price  of  the  article  advertised  tells  only  half 

the  story  and  the  advertisement  is  not  complete.  Prob- 
ably there  are  others  beside  myself  who  have  looked 

through  the  advertising  pages  of  the  American 
Machinist,  thinking  of  some  particular  tool  which  they 
were  not  quite  ready  to  buy  and  yet  wondering  what  the 
price  might  be.  If  the  prospective  buyer  had  some 
inkling  of  the  price  and  so  could  make  a  sort  of  compari- 

son beforehand,  the  choice  could  at  best  be  narrowed 
down  to  two  or  three  makers  and  it  would  not  be  neces- 

sary to  correspond  with  a  number  of  firms  and  more 
than  likely  bring  a  salesman  from  each. 

No  really  square  buyer  cares  to  have  half  a  dozen 
salesmen  visiting  him  and  piling  up  expense  which 
must  be  added  to  the  price  of  the  tools  they  sell  and 
which  he  knows  he  will  have  to  help  pay  eventually. 

Waste  is  just  as  inexcusable  in  selling  as  in  manufac- turing. 

Nearly  all  tool  builders  insist  that  their  machines  are 
sold  at  standard  prices.  If  this  is  true  then  why  not 
publish  the  prices  and  help  lower  selling  costs. 

It  certainly  must  be  much  cheaper  to  inform  the 
possible  buyer  what  the  price  is  through  an  advertise- 

ment than  to  send  a  special  messenger  in  the  shape  of 
a  salesman  to  do  it. 
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Ideas  from  Practical  Men 
Devoted  to  tlie  exoliange  of  information  on 
useful  nietliodN.  Its  scope  includes  all  divisionH 
of  the  machine  building  inilu»<try,  from  draft- 

ing;  i-oom   to   8hippinti:   platform.      The   articles 

are  made  up  from  letters  Rubmitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    tliose    publislied   are    paid    for 

Machining  a  Differential  Carrier 
By  Robert  Brainerd 

The  carrier  for  differential  gears  in  motor  vehicles 
involves  several  machining  problems.  The  illustrations 
show  the  method  used  in  making  the  carrier  for  the 
Nash  rear  axle.     This  work  is  largely  done  on  a  3A 

Warner  &  Swasey  turret  lathe,  one  of  the  reaming  oper- 
ations being  shown  in  Fig.  1.  The  carrier  is  mounted 

on  an  angle  fixture,  as  shown  at  A,  which  holds  the  end 
forming  the  bearing  case,  so  that  it  can  be  reamed 
and  tapped  at  each  end,  as  shown  in  detail  in  Fig.  2. 

After  the  front  end  has  been  reamed  a  reamer  is  in- 
serted through  the  central  opening  in  the  carrier  and 

FIG.  1— REAMING  THE  END  OF  DIFFERENTIAL,  CARRIER FIG.   3— CONTROLLING  THE    COLLAPSIBLE   TAP 

locked  on  the  bar  by  means  of  a  bayonet  lock.  The  rear 
end  of  the  hole  is  then  reamed  by  pulling  the  turret 
toward  the  back  end  of  the  machine. 

A  collar  A,  Fig.  3,  is  next  placed  over  a  Murchey 
collapsible  tap  and  the  turret  moved  forward.  This 
collar  releases  the  blades  when  the  tap  has  been  fed 
into  the  hole  the  correct  distance.  After  the  front  end 
Ihas  been  tapped,  the  collar  is  removed,  as  in  Fig.  4,  and 
the  tap  inserted  in  the  casting,  the  four  blades  passing 
through  the  four  openings  in  the  collar,  as  shown  at 
EF,  Fig.  2.  The  tap  is  then  set  and  operated  in  the 
usual  manner. 

The  boring  operation  removes  on  an  average  of  0.25 
in.  of  metal,  and  the  speed  is  58  ft.  per  minute  for  both 
boring  and  reaming.     Production  is  7  pieces  per  hour. 

FIG.   2— DETAILS   OF  THE  CARRIER FIG.    4— TAPPING   THE   INNER   E.VD 

I 
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Illustrated  Tables  of  Clamp  Collars 
and  Clamp  Studs 
By  George  E.  Hall 

The  accompanying  illustrated  tables  of  clamp  collars 
and  clamp  studs  have  been  used  by  the  writer  in  the 
construction  of  automatic  and  semi-automatic  machin- 

ery of  light  and  medium  weight.  The  methods  shown 
in  the  illustrations  have  the  combined  advantage  of 
simplicity  and  assured  practicability  in  clamping  shafts. 
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Special  Slide  Rule  for  Machine  Work 
By  W.  E.  Splain 

One  of  the  most  useful  devices  that  has  ever  been 
developed  for  the  purpose  of  saving  metal  labor  is  the 
special  slide  rule.  The  merits  of  the  device  have  been 
proved  beyond  a  doubt,  and  yet,  the  majority  of  the 
people  to  whom  slide  rules  could  render  valuable  service, 
look  upon  them  as  toys  for  college  students. 
A  special  slide  rule  can  be  designed  to  solve  any 

mathematical  problem  that  can  be  written  as  an  equa- 
tion. Some  rules  are,  of  course,  more  difficult  to  design 

than  others;  however,  they  have  been  built  to  solve 
problems  involving  as  many  as  nine  variables.  The 
answers  obtained  by  this  method  of  calculation  are  not 
absolutely  correct  because  it  is  impossible  to  graduate 
and  read  the  rule  exactly,  but  in  many  cases  the  closely 
approximate  result  is  accurate  enough  for  all  practical 

purposes. Consider  for  a  moment  the  problems  that  arise  daily 
in  a  machine  shop,  that  require  only  an  approximate 
solution.  Given  the  diameter  of  a  piece  of  work  in  a 
lathe,  how  many  r.p.m.  must  it  make  to  give  the  re- 

quired cutting  speed?  Reversing  the  problem,  what 
must  be  the  number  of  r.p.m.  when  the  desired  cut 
speed  and  the  diameter  are  known?  These  problems 
arise  every  time  a  drill  is  used.  When  the  r.p.m.,  feed 
and  length  of  cut  are  known  about  a  lathe,  borinp  mill 
or  drilling  job,  how  much  time  is  required  to  take  the 
cut?  When  the  conditions  governing  the  bobbing  of 
a  gear  are  known,  how  long  will  it  take  to  cut  it?  Many 
such  problems  are  solved  time  and  again  in  the  course 
of  a  day  around  a  machine  shop. 

One  very  useful  special  rule  for  machine  shop  work 
is  shown  in  the  accompanying  illustration.  It  is  grad- 

uated differently  on  both  sides,  and  is  especially  useful 
to  time-study  men. 

Suppose  the  diameter  and  the  r.p.m.  of  a  piece  being 
turned  in  a  lathe  are  known.  Move  the  sliding  member, 
shown  in  Fig.  1,  to  where  the  given  values  are  opposite 
each  other;  then  the  arrow  on  the  right  will  point 
to  the  cutting  speed  on  the  lower  scale.  If  the  diameter 
and  desired  cutting  speed  are  known,  place  the  arrow 
on  the  desii-ed  cutting  speed  and  read  the  r.p.m.  opposite 
the  given  diameter.  If  the  diameter  of  the  piece  is 
less  than  1  in.,  multiply  it  by  ten  and  use  the  arrow 
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FIG.    1— SPECIAL  SLIDE  RULE   FOR  CUT   SPEED.      FIG.    2— SIDE  OF 
RULE    FOR    TIME    CALCULATIONS 

to  the  left  to  get  the  cutting  speed.  All  such  problems 
are  computed  for  a  drill  in  exactly  the  same  way. 

Suppose  the  feed,  r.p.m.,  and  length  of  cut  are  known 
about  a  lathe  job.  Slide  the  middle  scale  on  the  rule 
shown  in  Fig.  2  until  the  given  feed  is  opposite  the 
given  r.p.m.;  the  time  required  to  take  the  cut  can  be 
read  directly  opposite  the  given  length  of  cut.  This 
procedure  can  also  be  adapted  to  a  drill,  when  the  depth 
of  the  hole  is  considered  as  the  length  of  cut. 

The  method  of  constructing  the  rule  can  be  grasped 
from  the  illustrations.  All  the  graduated  scales  are 
logarithmic  scales  of  the  same  length.  They  can  be 
obtained  by  copying  the  graduations  on  any  standard 
slide  rule.  For  shop  use  a  rule  22  in.  long  overall  is 
convenient  and  quite  accurate. 

The  time  required  to  take  a  cut  on  a  lathe  or  to  drill 
a  hole  is  about  10  per  cent  higher  than  the  theoretical 
value.  This  discrepancy  is  due  to  belt  slippage,  slowing 
up  of  the  driving  motor  or  lineshaf  t,  and  similar  causes. 
To  make  the  rule  shown  in  Fig.  2  take  this  error  into 

consideration,  shift  the  "time"  scale  to  the  left,  making 
the  11-min.  mark  occur  where  the  10-min.  mark  would 
have  been. 

If  reasonable  care  is  taken  in  making  such  a  rule  as 
this,  the  instrument  should  be  accurate  within  2  per 
cent.  Like  all  special  slide  rules  that  solve  problems 
which  occur  frequently,  this  rule  will  more  than  pay 
for  the  effort  required  to  construct  it. 

It  is  made  of  machine  steel 
and  carbonized.  The  square 
hole  is  drilled  and  broached 
for  the  bit,  at  an  angle  of  10 
deg.  to  the  axis  of  the  stock, 
before  the  sawing  is  done.  The 
metal  at  the  center  of  the 
stock  is  cut  away  with  drill 

□  and  file  and  this  gives  an  op- portunity to  start  the  saw-cut, 
forward  to  the  center  line  of 
the  broached  hole  and  back  to 
the  drilled  hole  near  the  rear 

end.  The  short  saw-cut  is 
then  made  along  the  center 

line  of  the  broached  hole  to  meet  the  horizontal  cut. 
The  clamping  pressure  to  hold  the  tool  bit  is  supplied 

by  the  tool-post  screw  of  the  lathe  or  other  machine  in 
which  the  tool  is  used.  As  the  pressure  of  this  screw 
comes  on  top  of  the  crown,  the  upper  part  of  the  stock 
tends  to  elongate  and  bear  firmly  against  the  bit. 

+++fH 

a     M    TO  80  so  10 

Automobile  Piston  Clearance 
By  D.  p.  Muirhead 

It  is  often  difficult  to  find  out  what  is  the  necessarj' 
clearance  to  give  new  pistons  which  are  being  fitted  to 
reground  cylinders  in  automobile  engines.  The  accom- 

panying diagram  is  given  in  the  hope  that  it  may  prove 
useful  in  such  cases.  It  is  laid  out  only  for  engines  that 
are  fitted  with  cast-iron  pistons  and  the  cylinders  of 
which  have  been  provided  with  means  for  cooling  by 
water. 

The  upper  dotted  line  gives  the  clearance  for  that 
portion  of  the  piston  above  the  top  ring,  and  the  lower 

A  One  Piece  Tool  Holder 
By  R.  McHenry 

The  sketch  shows  a  tool  holder  I  have  constructed 
that  involves  somewhat  different  principles  than  the 
usual  tool  of  this  class.  It  is  made  in  one  piece  and 
has  no  clamping  screw  to  break  or  get  lost,  and  it  holds 
the  bit  in  an  upright  position  so  that  the  grinding  for 
resharpening  is  done  upon  the  end  of  the  latter. 

A  ONE-PIECE  TOOL  HOLDER 

Piston  diameter  in  inches 

CLEARANCE    FOR  CAST   IRON   PISTONS    IN   WATER- 
COOLED   CYLINDERS 

line  gives  the  clearance  for  the  skirt  portion.  In  the 
majority  of  pistons  it  will  be  found  that  the  skirt  has 
been  ground  parallel  up  to  the  top  ring,  but  above  the 
top  ring,  the  piston  has  been  further  reduced  to  allow 
for  the  extra  expansion  due  to  the  higher  temperature 
at  this  point. 
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A  Tool  for  Finishing  Balls 
By  H.  L.  Wheeler 

It  is  sometimes  desired  to  turn  a  quantity  of  balls 
on  the  ends  of  rods  or  handles,  and  when  the  number 
to  be  produced  does  not  justify  expensive  tooling  for 
the  job,  the  hand  tool  shown  herewith  will  be  found 
to  answer  the  purpose  admirably,  although  its  use 
demands  a  considerable  degree  of  skill  on  the  part  of 
the  operator. 

The  spherical  surface  is  first  roughed  out  in  a  lathe 
by  manipulating  a  single  point  tool  (held  in  the  tool 
post)  with  the  carriage  and  cross-feed  handles  and 
the  ball  finished  as  nearly  as  practicable  to  a  templet, 
with  a  view  to  leaving  as  little  stock  as  possible  to  be 
taken  off  with  the  finishing  tool.     When  this  operation 

imimi   'iriiiiijiiij    I  ' 

TOOL  FOR  TURNING  BALLS 

is  completed  the  finishing  tool  is  applied  in  the  manner 
shown  in  the  sketch. 

The  bore  of  the  tool  should  be  just  equal  to  the 
finished  size  of  the  ball.  The  wall  should  be  about  J 

in.  in  thickness.  The  tool  is  durable,  as  it  can  be  re- 
sharpened  many  times  by  grinding  the  outside  bevel 
without  altering  the  size  of  the  bore. 

A  skilful  operator  can  produce  perfect  work  with  an 
excellent  finish  and  true  to  size.  Heavy  cuts  should  not 
be  attempted  as  the  tool  is  intended  only  for  finishing 
purposes. 

A  Troublesome  Milling  Job— Discussion 
By  A.  Chester 

On  page  352,  Vol.  57,  of  the  American  Machinist, 
J.  C.  Adams  shows  how  he  avoided  trouble  in  milling 
a  thin,  springy  piece  of  cast  iron  by  changing  from 
a  2-in.  end  milling  cutter  to  another  of  the  same  type 
but  of  2J  in.  diameter,  the  difference  being  that 
whereas  the  smaller  cutter  exerted  both  an  upward  and 
a  downward  pressure  that  caused  the  work  to  vibrate, 
the  larger  one  exerted  practically  all  of  its  pressure  in 
a  direction  lengthwise  of  the  work. 

Mr.  Adams  would  have  secured  even  better  results  if 
he  had  used  the  same  type  of  cutter  in  the  spindle  of 

the  vertical  attachment  as  shown  at  A  in  the  reproduc- 
tion of  his  sketch  presented  herewith.  Under  this  con- 

dition there  would  be  no  tendency  at  all  for  the  work 
to  spring  and  he  would  have  the  advantage  of  being 
able  to  use  the  entire  length  of  the  cutting  edge  at 
each  grinding  by  simply  raising  the  table  of  the  machine 
a  distance  equal  to  the  thickness  of  the  work  whenever 
that  particular  part  of  the  cutter  became  dull. 

A  Problem  in  Shop  Trigonometry —Discussion 

By  M.  Tolliver 

I  desire  to  apologize  most  humbly  to  Edward  J.  Rantsch 
for  having  misconstrued  in  my  discussion  on  page  971, 
Vol.  57  of  American  Machinist,  the  problem  in  his  article 
on  page  783.  The  only  excuse  I  can  offer  for  my  mistake 
which  he  criticizes  on  page  194,  Vol.  58,  is  that  I  am  not 
a  mind  reader.  I  put  it  up  to  every  fair-minded  man 
whether  he  would  really  think  that  Mr.  Rantsch  is 
speaking  about  a  problem  in  trigonometry  in  school  when 

he  says,  "In  this  case  it  was  required  to  make  a  piece 
with  a  groove."  He  said  several  other  things  which 
made  me  believe  that  all  he  wanted  to  do  was  to  make 
the  piece.  I  am  better  informed  now  and  yet  I  confess 

that  I  don't  see  at  all  why  Mr.  Rantsch  insists  on  pre- 
senting this  piece  of  trigonometry  because  trigonometry 

is  not  at  all  required  in  the  problem,  neither  for  the 
making  of  the  piece  itself  nor  for  the  finding  of  its 
dimensions. 

In  the  accompanying  illustration  which  is  similar  to 
the  one  Mr.  Rantsch  gave  on  page  733,  Vol.  57  of 
American  Machinist,  let  us  call  the  radius  of  the  large 
circle  R  and  of  the  small  circle  r.    Then  the  line 

AB  =  r 

AC  =  rV'2      _ 
CO  =  R—r\/2 

DO  = 

DO  = 
ED  = 

iJ  — rV2 

V2 

J  (R  —  rV'2)  \/2 DC 

MILLING  THIN  WORK   WITH  AN   END  MILIi 

V  EO'  —  Dff 

ED  =  yjR'  —li(R  —  r  Vi)  V2]' 

ED  =  yj  i  R'  -\-  Rr  V2'—  r" EC  =  ED  —  DC 
EF  =  EC  \/2. 

Applying  this  general  solution  to  the  problem  in  ques- 
tion, we  substitute  M  for  R  and  S5  for  r.  In  order  to 

avoid  fractions  we  calculate  everything  in  thirty-seconds 
so  that  i2  =  30  and  r  =  15.    We  find  that 

^^  =  -^  J  X  30' +  30X15  V2  — 15' ED  =  29.3495         _       _  _       _ 

DC  =  i   (R  —  r  V2)    \/2  =  J   (30—15  v2)    V2 
DC  =  6.2133 
EC  =  ED  —  DC  =^  29.3495  —  6.2133 
EC  =  23.1362 
EF  =  EC  yj2 

EF  ■=  23.1362  V2  =  32.7192. 
Dividing  each  dimension  by  thirty-two  to  secure  the 

length  in  inches. 
DC  =  0.19416  in. 
EC  =  0.7230  in. 
EF  =  1.02247  in. 



346 AMERICAN     MACHINIST Vol.  58,  No.  9 

A  PROBLKM   IN  SHOP  THIGOXOMETRY 

The  dimension  C  to  which  Mr.  Rantsch  refers  is  the 
radius  R  and  is  one  of  the  quantities  known  in  the  first 

place. 
As  Mr.  Rantsch  will  see,  no  trigonometry  is  required, 

which  is  some  advantage  if  a  man  doesn't  happen  to  have 
trigonometrical  tables  in  his  pocket.  It  is  so  much 
easier  to  get  hold  of  a  piece  of  paper  and  a  pencil  than 
of  a  trigonometrical  table. 

Unless  Mr.  Rantsch  considers  his  problem  as  one 
given  by  a  professor  to  his  pupils  in  school  I  fail  to  see 
why  he  wants  the  problem  at  all.  Neither  the  layoff  nor 
the  calculations  of  the  various  lines  and  points  of  the 
problem  require  the  use  of  trigonometry. 

I  conclude  by  once  more  apologizing  for  my  lack  of 
mind  reading  ability. 

Fixture  for  Slotting  Brass  Plugs 
By  Henry  Barr 

We  make  a  large  number  of  brass  plugs  like  the  ones 
shown  in  the  foreground  of  the  illustration.  As  can  be 
seen,  the  tops  of  these  plugs  are  divided  into  six  parts, 
necessitating  three  saw  cuts  completeley  across  each 
plug  top.    We  do  these,  ten  at  a  time  in  a  milling  ma- 

FIXTURE   FOR    SLOTTI.XG    BRASS    PLUGS 

chine,  using  the  fixture  shown.  Each  plug,  which  is 
threaded  in  the  screw  machine  before  being  cut  off  the 
bar,  is  screwed  into  a  hollow  threaded  sleeve  on  the 
bottom  of  which  is  a  gear  of  such  a  size  as  to  mesh 
snugly  into  the  gear  on  the  next  sleeve.  Thus  all  the 
plug  holders  are  geared  together  and  move  as  the  lock- 

ing lever  at  the  left  is  moved.  After  the  slitting  saw 
has  been  over  all  the  plug  ends,  the  table  is  run  back, 
the  locking  lever  moved  around  one  notch  and  another 
cut  is  taken.  Once  more  this  is  repeated  and  the  job 
is  done. 

Device  for  Determining  Crane  Loads 
By  Wm.  W.  Burrell 

In  assembling  heavy  machinery  it  is  very  desirable 
at  times  to  know  the  magnitude  of  the  pull  exerted  by  a 
crane  when  placing  or  lifting  heavy  parts  of  a  machine. 
Regardless  of  how  skillful  a  crane  operator  may  be, 
there  is  sometimes  danger  of  injury  to  the  parts  to  be 

fys  for  cane  hook- 

Set  3CAT?>y— »ni''?f:-3-i-iV-" 
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DEVICE    FOR   WEIGHIXG    CRANE    LOADS 

assembled  bj-  too  much  crane  power  and  it  is  often  desir- 
able to  predetermine  the  applied  load. 

The  writer  was  up  against  a  proposition  in  assem- 
bling large  cylinders  which  were  to  be  joined  by 

threaded  ends.  The  cylinders  were  assembled  vertically, 
the  lower  cylinder  being  clamped  to  the  floor  and  the 

upper  cylinder  suspended  from  a  crane.  As  the  cylin- 
ders were  heavy,  considerable  difficulty  was  experienced 

in  screwing  the  suspended  cylinder  into  the  lower  one 
due  to  having  no  way  by  which  to  judge  the  crane  loads. 
When  the  pull  on  the  crane  was  too  much  or  too  little 
the  turning  moment  was  so  great  as  to  destroy  the 
alignment  of  the  cylinders.  After  repeated  efforts  in 
trying  to  overcome  these  difficulties  a  weighing  device, 
described  herein,  was  designed  and  made.  It  worked 
so  successfully  that  it  is  now  in  general  use  about  the 
works,  not  only  for  weighing  crane  loads,  but  for  cable 
testing  and  other  purposes  where  the  loads  to  be 
weighed  are  heavy. 

The  device  consists  primarily  of  a  cylinder  contain- 
ing lubricating  oil  and  in  which  a  moving  piston  oper- 

ates. A  slight  movement  of  the  piston  sets  up  oil 
pressure  within  the  cylinder  which  is  conveyed  through 
an  opening  in  the  cylinder  wall  to  a  hydraulic  pressure 

gage. The  weighing  device  was  suspended  between  the  crane 
hook  and  the  load  to  be  lifted  or  cable  to  be  tested. 



March  1,  1923 Build  Bigger  Profits  with  Better  Equipment 347 

so  that  any  load  on  the  crane  was  transmitted  through 
the  device  introducing  a  pressure  in  the  oil  directly 
proportional  to  the  load.  The  device,  as  shown  in  the 
sketch,  was  designed  for  a  maximum  lift  of  20,000  lb. 
and  had  a  net  piston  area  of   10  square   inches. 

As  the  gage  registered  pressure  per  square  inch  and 
the  net  area  of  the  piston  was  10  sq.in.,  one  had  simply 
to  add  a  cipher  to  the  gage  reading  to  determine  the 
load  or  lift  of  the  crane. 

To  Avoid  Computing  Errors 

In  the  design  of  weighing  devices  of  much  greater 
capacity,  in  order  to  keep  down  excessive  oil  pressure, 
the  net  area  of  the  piston  was  increased  to  20  sq.in. 
To  avoid  error  in  computing,  a  paper  dial  with  the 
corresponding  graduations  multiplied  by  twenty  was 
laid  down  and  pasted  over  the  original  gage  dial.  The 
load  in  pounds  could  then  be  read  directly  from  the 
gage. 

Referring  to  the  sketch,  the  operations  may  be  de- 
scribed as  follows: 

Assume  one  ring  of  the  weighing  device  suspended 

from  the  crane  hook,  and  the  load  to  be  determined 

secured  to  the  other  ring.  When  the  crane  starts  to 

hoist,  the  piston  being  suspended  from  the  crane  hook, 

has  a  tendency  to  move  in  the  cylinder.  In  order  for 

the  piston  to  move  it  must  displace  the  oil  ahead  of 

it  and,  as  there  is  no  orifice  for  the  oil  to  escape,  the 

result  is  that  a  pressure  is  set  up  in  the  oil  within  the 

cylinder  wall.  The  gage  registers  the  pressure,  thus 

denoting  the  magnitude  of  the  lift. 

Improvised  Method  of  Making 
Small  Gears 

By  Charles  Janney 

On  some  special  work  that  I  was  doing  I  needed  some 

very  small  gears,  J  in.  in  diameter  A-in.  face,  with  20 

teeth.  Being  unable  to  buy  such  gears  I  proceeded  in 
the  following  manner  to  make  them. 

First  I  went  to  the  local  jeweler  and  procured  a  clock 

clock  wheel.  Next  I  made  a  V-block  with  small  clamps 
as  shown  at  B,  to  hold  the  work  in  the  shaper  vise. 

Driving  the  clock  wheel  on  the  projecting  end  of  the 
turned  brass  piece,  I  laid  the  latter  in  the  V-block  with 
the  clock  wheel  overhanging  one  end  and  drilled  in  for 
a  small  pin  as  at  C  to  engage  with  the  teeth  of  the  wheel. 

I  then  made  a  tool  bit  the  shape  of  a  tooth  space  of  a 
20-tooth  gear,  and  with  the  V-block  in  the  shaper  vise 
and  the  tool  bit  in  an  Armstrong  holder,  I  planed  in  the 
first  space.  The  remainder  of  the  teeth  were  indexed 
by  loosening  the  clamps  and  turning  two  teeth  of  the 
clock  wheel  past  the  locating  pin  each  time. 

The  smooth  shoulders  at  the  end  of  the  brass  piece 
were  for  the  clamps  to  bear  on.  The  teeth  were  cut  on 
the  longer  shoulder  at  the  middle.  When  the  teeth  were 
all  cut  the  piece  was  returned  to  the  lathe  collet,  bored 
to  suit,  and  the  gears  parted  with  a  thin  parting  tool. 

An  Interesting  Shop  Problem- 
Discussion 

By  F.  M.  Stinsok 

In  the  problem  under  the  above  title  which  appeared 
on  page  1005,  Vol.  57,  of  American  Machinist,  it  must 
be  admitted  that  H.  W.  Hardy  has  presented  a  very 

pretty  solution.  But  time  is  money  in  the  shop  as  else- 
where, and  in  working  out  this  problem  a  more  direct 

method  would  have  saved  much  figuring.  The  dimen- 
sions G  and  J  in  the  accompanying  illustration  are 

the  distances  required.  Squaring  6  and  2  and  subtract- 
ing the  results,  we  get  32.     Our  handbook  tells  us  that 
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AN  IXTEKESTI.NG  SHOP  PROBLEM 

the  square  root  of  32  is  5.6569.  Thus  we  have  G  with- 
out putting  pencil  to  paper.  To  find  J  we  proceed  as 

follows : 
G 
H tan  /3 

F  = 

5-656?  _  0.40407 

14 
=  22  deg 

cos  ̂  

D 

14 

0.92718 
=  15.0995  in. 

cos 
_|_  /T'  _  c^  _  8'  -f  15.0995'  —  10' 

^DF  ~       2  X  8  X  15.0995  ~ 
MAKIXG    .SMALL    GEARS    FOR    EXPERIMENTAL    WO

RK 

Wheel  that  was  about  U  in.  in  diameter  and  had  40  teeth. 

I  then  put  a  J -in.  brass  rod  in  the  collet  of  my  lathe  and 

turned  a  piece  as  shown  at  A  in  the  sketch,  with  the 

small  projection  at  one  end  a  tight  fit  in  the  bore  of  my 

cos  a  =  0.7947 
a  =  37  deg.  22  min. 

0  =  37  deg.  22  min.  +  22  deg. 
mm. 

D  sin  <^  =  8 
X    0.86045 

=  59  deg.  22 

6.8836    in. 
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The  Debt  of  the  Small  Shop 

to  the  Large  One 

A  SUBSCRIBER  writing  an  otherwise  appreciative 

letter  to  us,  remarks  that  the  American  Machinist 

can  do  the  greatest  amount  of  good  by  the  description 

of  methods  applicable  to  the  medium-sized  shop,  with, 

say  200  or  250  men.  The  methods  of  the  larger  auto- 
mobile shops,  he  says,  make  interesting  reading  but  do 

not  help  the  smaller  shop  where  the  product  is  not  so 
uniform,  is  not  made  in  such  large  quantities  and  where 
there  is  no  large  staff  of  highly  paid  experts  who  can 

spend  large  sums  of  money  without  wrecking  the  com- 
pany, provided  they  succeed  in  a  measure. 

Our  correspondent's  remarks  cannot  well  be  con- 
tradicted if  immediate  results  only  are  considered.  But 

did  it  ever  strike  him,  does  it  strike  most  of  us,  that 
these  large  plants  are  the  laboratories  in  which  our 
present  day  methods  have  been  developed  and  which 
are  now  developing  the  methods  that  will  be  used  in  the 
small  shop  in  the  course  of  a  few  years? 

Does  our  friend  use  an  automatic  screw  machine  or  a 
gear  hobber,  die  castings  or  drop  forgings,  high  speed 
steel  or  motor  drives?  Few  of  these  things  would  be- 

long in  the  daily  life  of  the  smaller  shops  if  the  big 
brother  with  the  larger  organization  and  the  bigger 
money  bag  had  not  wasted  a  few  thousand  dollars  in 
testing  them  out. 

The  description  of  methods  in  the  larger  shop  is  not 
equivalent  to  a  recipe  for  operations  in  the  small  ones 
but  it  gives  food  for  thought.  It  makes  the  small  shop 
acquainted  with  methods  and  tools  and  machines  which 
otherwise  would  remain  unknown.  The  man  in  the  small 
shop  may  have  the  same  knowledge,  ingenuity  and  hustle 
as  the  expert  in  the  big  factory,  but  unless  he  feels 
somewhere  near  100  per  cent  sure  of  his  idea  he  does 
not  dare  to  carry  it  out. 

Though  it  is  a  matter  of  history  that  the  big  shop 
has  developed  from  the  small  one,  it  is  also  true  that, 
at  the  present  time,  progress  in  the  small  shop  depends 
largely  on  the  initiative  of  the  big  one. 

Careless  Addressing 

May  B  e  an  Expensive  Luxury 
A  CCORDING  to  the  Postmaster  General  the  directory 

X\. service  in  the  post  offices  which  is  occasioned  by  in- 
sufficient addresses  involves  a  loss  of  nearly  two  million 

dollars  every  year.  He  claims,  and  we  are  inclined  to 
agree  with  him,  that  half  of  the  advertisements  pub- 

lished in  newspapers  and  periodicals  omit  the  street 
and  number  of  the  advertiser. 

In  any  but  the  smallest  post  offices  street  addresses 

must  be  looked  up  in  a  directory  and  the  letter  is  thus 
delayed  from  eight  to  twenty-four  hours. 

The  same  omission  of  street  and  number  may  be 
noticed  on  many  letterheads  and  the  resultant  delay  and 
expense  differ  no  whit  from  that  just  mentioned.  Of 
course,  it  gives  an  impression  of  size  and  importance, 

and  tickles  one's  vanity  to  put  out  a  letterhead  that  says 
"John  Jones,  Detroit,  U.  S.  A.,"  but  it  costs  time  and 
money  to  do  it. 

So  long  as  the  post  office  has  to  stand  the  expense 
most  of  us  would  have  little  concern  over  the  result  of 
our  laziness.  But  now  the  Postmaster  General  threatens 

to  ask  Congress  to  put  a  one-cent  penalty  on  each  letter 
on  which  the  street  and  number  are  not  given,  unless 
the  burden  can  be  lightened  by  public  co-operation.  This 
puts  the  shoe  on  the  other  foot  and  makes  it  more  to 
our  own  interest  to  take  pains  in  seeing  that  addresses 
are  complete  and  correct.  A  little  effort  now  may  save 
considerable  annoyance  later.     Shall  we  make  it? 

Setting  Aside 
the  Will  of  the  People 

THE  MOST  recent  example  of  Senatorial  impotence, 
the  ship  subsidy  filibuster,  calls  attention  once  more 

to  the  enormous  wastes  incident  to  democratic  govern- 
ment. Our  opening  sentence  may  sound  like  a  shot 

fired  by  a  red-eyed  anarchist  but  it  does  not  indicate 
on  our  part  any  lack  of  faith  in  our  form  of  government. 
On  the  other  hand,  we  feel  no  hesitancy  in  remarking 
on  failures  of  government  agencies  to  function  in  the 
public  interest. 

A  legislative  body  must  of  necessity  deliberate  be- 
fore acting  upon  bills  that  are  presented  to  it.  As  a 

matter  of  fact,  our  legislatures  in  the  United  States  pass 
entirely  too  many  laws.  If  they  could  be  curbed  our 
courts  would  have  to  waste  less  time  passing  on  the 
constitutionality  of  ill-considered  acts. 

On  the  other  hand,  any  body  which  so  hampers  its 

actions  by  intricate  and  unbreakable  rules  that  it  can- 
not bring  popularly  supported  legislation  to  a  vote,  is 

failing  to  function.  The  famous  filibusters  of  Senate 
history  have  sometimes  killed  good  bills,  sometimes  bad 
ones,  but  in  any  case  they  have  wasted  much  valuable 
time  that  should  have  been  spent  in  constructive  con- 

sideration of  needed  legislation. 

Whether  the  ship  subsidy  bill  passes  or  is  lost — the 
result  is  in  doubt  as  this  is  written — the  principle  is 
the  same.  No  bill  so  urgently  needed  by  any  consider- 

able group  of  citizens  should  be  prevented  from  coming 
to  a  vote  by  any  such  means. 
We  are  all  suffering  from  the  reaction  against  pre- 

paredness which  normally  follows  any  great  war.  We 
should  not,  however,  be  blind  to  the  consequences  of 
having  no  merchant  marine  when  another  war  overtakes 
us.  There  are  two  very  definite  handicaps  we  would 
have  to  face.  Our  foreign  trade  would  have  to  be 
carried  in  ships  of  other  nations  and  our  navy  would 
be  practically  helpless  without  a  service  of  supply.  If 
we  were  called  upon  to  send  an  expeditionary  force 
overseas  where  would  we  be?  The  thought  of  war  is 
abhorrent  but  playing  ostrich  will  not  prevent  war. 

^ ^ 
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Shop  Equipment  News     1 
Blanchard  No.  16-A Automatic  Surface 

Grinding  Machine 
The  Blanchard  Machine  Co.,  Cam- 

bridge, Mass.,  has  recently  developed 
the  No.  16-A  automatic  grinding 
machine,  having  the  same  capacity 
as  the  No.  16  plain  machine.  It  is, 
however,  not  the  plain  machine  with 
automatic  attachments,  as  it  is  a 
completely  new  design.  The  machine 
is  automatic  in  every  respect  and 
adapted  especially  to  quantity  pro- 

duction of  small  work,  such  as  pipe 

receptacles  washed  as  well  as  de- 
magnetized. The  operator's  duty  is 

to  stand  at  the  loading  station  and 
lay  the  work  continuously  on  the  re- volving chuck. 

It  will  help  in  understanding  the 
operation  of  the  machine  to  follow 
for  one  grinding  operation  the  course 
of  a  piece  through  the  machine.  Ref- 

erence to  Fig.  3  will  aid  in  this  ex- 
amination.   At  the  loading  position 

head  to  compensate  for  any  wheel 
wear  which  has  just  occurred,  and 
which  is  evidenced  by  the  large  size 
of  the  work.  After  the  piece  has 
passed  the  caliper  the  chuck  becomes 
non-magnetic,  and  the  piece  leaves  the 
chuck,  passes  through  a  demagnetizer 
and  thence  down  a  chute  to  the  hold- 

ing receptacles. 
After  the  piece  has  been  removed, 

the  chuck  surface  is  washed  with 
water  and  cleaned,  so  that  it  reaches 
the  loading  position  clean  and  dry. 
The  operation  is  continuous,  the 
pieces  are  placed  one-  after  another 

-BLANCHARD  NO.  16-A  AUTOMATIC  SURFACE  GRINDING    MACHINE. 
16-A  MACHINE 

FIG.    2— REAR   VIEW    OF   BLANCH.^UD    NO. 

wrench  frames,  roller  and  ball  bear- 
ing races,  clutch  cams  and  mower 

blades.  Front  and  rear  views  of  the 
machine,  shown  in  Figs.  1  and  2, 
give  an  idea  of  the  size  and  propor- 
tions. 

The  operator's  task  is  completed 
when  he  has  placed  the  work  on  the 
machine.  The  machine  automatically 
grinds  the  work  to  size,  measures  the 
work,  controls  the  adjustment  of  the 
wheel-head,  unloads,  and  demagnet- 

izes the  work,  all  without  the  oper- 
ator's attention.  An  automatic  wash- 

ing machine  may  be  added,  so  that 
the   work    is    delivered    to   holding 

where  the  piece  is  first  laid  on  the 
rotating  magnetic  chuck,  there  is  no 
magnetism  and  the  piece  starts 
around  with  the  chuck,  held  in  place 
by  its  ovra  weight.  Just  before  the 
piece  reaches  the  waterguards  it  is 
held  magnetically  and,  passing 
through  an  opening  in  the  guards,  is 
carried  under  the  wheel,  which  has 
been  accurately  adjusted  to  height 
by  gaging  the  preceding  pieces. 

In  passing  under  the  wheel,  the 
piece  is  ground  to  size,  and  then  it 
passes  out  through  the  waterguards 
and  under  the  wheel-control  caliper, 
which  automatically  sets  the  wheel- 

on  the  chuck  and  form  a  continuous 
chain  of  work. 

When  producing  up  to  1,200  sur- 
faces per  hour  one  operator  only  is 

necessary  per  machine.  When  pro- 
ducing in  excess  of  this  quantity, 

part  of  the  time  of  one  helper  may 
be  needed  to  help  handle  the  large 
volume  of  work.  One  helper  can 
serve  three  or  more  machines. 

The  rotating  magnetic  chuck  is  of 
one-piece  steel  construction  and  like 
other  Blanchard  magnetic  chucks,  is 
waterproof.  The  chuck  is  magnetic 
under  the  wheel  and  caliper  only, 
which    result    is   accomplished    very 
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simply  and  without  the  use  of  sliding 
or  moving  contacts  of  any  kind.  The 
wheel-control  caliper  also  is  of 
simple,  sturdy  construction. 

The  wheel  spindle  is  supported  on 
ball  bearings  throughout,  and  the 
head  is  of  even  heavier  construction 
than  on  the  plain  No.   16  machine. 

FIG.   3— TOP  VIKW.   WITH   DEMAGNET- 
IZER  REMOVED 

The  demagnetizer,  connected  to  the 
motor  circuit,  starts  and  stops  with 
the  motors,  and  is  of  simple  con- 

struction. The  members  of  the  ma- 
chine are  constructed  for  withstand- 

ing continuous  service  with  heavy 
cuts. 

All  controls  are  conveniently  placed 
within  easy  reach  of  the  operator. 
All  important  bearings  and  gears  are 
lubricated  by  oil  baths.  Waterguards 
prevent  splashing  of  the  coolant.  The 
base  forms  a  tank  for  180  gallons 
of  coolant  and  also  acts  as  a  settling 
pan,  from  which  the  chips  may  be 
removed  with  the  machine  operating. 

Ames  No.  55  Simplified 
Dial  Gage 

The  simplified  dial  gage  or  in- 
dicator shown  in  the  accompanying 

illustration  is  a  recent  addition  to 
the  line  of  gages  produced  by  the 
B.  C.  Ames  Co.,  Waltham,  Mass.  It 
embodies  several  marked  improve- 

ments in  construction  and  design 
over  the  previous  type,  such  as  sim- 

plicity, durability,  accuracy  and  in- 
terchangeability. 

The  No.  55  dial  gage  has  only  39 
parts  in  all,  as  compared  with  55 
parts  in  the  No.  5  gage  made  by  the 
same  firm.  Simplicity  has  been 
gained  by  putting  both  the  rack 
wheel  and  the  take-up  wheel  with  the 
spring  all  on  one  large  staff,  and 
thus  using  only  one  bridge  to  support 
these  parts  and  the  center  pinion. 
The  design   of  the  bezel   eliminates 

other  parts  such  as  lugs  and  lug 
screws,  since  the  bezel  is  held  onto 
the  case  by  one  piece  of  spring  brass 
wire.  The  elimination  of  these  parts 
has  made  the  mechanism  more  dur- 

able and  accurate  since  there  are 
fewer  parts  to  wear,  break,  get  out  of 
order  or  replace. 

The  gage  can  be  badly  abused  and 
yet  retain  its  smooth  spindle  action 
and  accuracy.  The  manufacturer 
claims  that  it  can  be  dropped  from 
a  height  of  5  ft.  or  even  more  to  the 
floor,  so  that  contact  is  applied  to 
the  plunger,  without  injury  to  the 
instrument;  and  that  the  case  may 
be  battered  out  of  shape,  and  still 
the  gage  will  function  perfectly. 
This  is  made  possible  chiefly  because 
the  wheel  staff  is  very  large  and  the 
spindle  is  so  designed  that  the 
shoulder  thereon  comes  in  contact 
with  the  top  of  the  case  to  receive 
the  shock. 

A  tolerance  of  only  0.0005  in.  plus 

AMES   NO.    55  DIAL  GAGE 

or  minus  is  allowed  in  the  entire 
spindle  travel,  and  any  gage  showing 
a  greater  inaccuracy  is  rejected  at 
the  factory.  All  parts  are  made  with 
jigs  and  to  standards,  so  that  parts 
substituted  at  any  future  time  will 
fit  perfectly.  The  screw  and  other 
parts  have  all  been  constructed  larger 
than  before,  thus  making  assembly- 
ing  and  disassemblying  easier  and 
simpler. 
The  bridge  is  made  of  thick 

pressed  brass  and  the  guide  block  of 
solid  brass.  The  case  and  back  are 
similar  to  those  on  the  No.  5  gage. 
The  spindle  travels  0.3  in.  The  dial 
is  usually  graduated  into  100  parts, 
reading  0.050  in.  each  way.  By  using 
a  special  rack  wheel,  the  dial  can  be 

divided  into  50  parts,  the  marks  be- 

ing twice  as  far  apart.  Special  dials' and  spindles  can  be  supplied. 

Combustion  Control  Co.  Au- 

tomatic Temperature  Con- 
trol for  Oil  Furnace 

The  Combustion  Control  Co.,  Otis 
Bldg.,  Philadelphia,  Pa.,  has  recently 
developed  a  type  of  temperature  and 
pressure  controller  to  be  used  in  con- 

nection with  heating  and  heat-treat- 
ing furnaces  where  oil  is  employed 

as  fuel. 

The  control  is  of  the  solenoid- 
operated  type  with  constant  stroke, 
but  arranged  for  the  widest  range  of 

adjustment  to  meet  a  variety  of  con- 
ditions. The  dual  control  and  dual 

adjustment  mechanism,  shown  in 
Fig.  1,  is  mounted  on  a  central 
housing  and  consists  of  two  separate 
bodies,  one  for  oil  and  the  other  for 
air  or  steam.  Each  of  these  bodies 

has  an  independent  by-pass  and 
auxiliary  regulating  valve. 

The  housing  also  forms  a  base  on 
which  the  solenoid  frame  and  its 
lever  connections  are  mounted.  A 
shaft  extends  vertically  through  the 
housing,  connects  with  the  solenoid 
levers  at  its  upper  end  and  has  an 
adjustable  cross  bar  mounted  on  it 
at  the  lower  end. 

The  cross  bar  carries  the  auxiliary 
valves  and  operates  them  in  unison. 

It  is  adjustable  for  stroke,  to  con- 
trol the  admission  of  the  fuel  oil  and 

the  air  or  steam  for  atomization. 

The  adjustment  is  made  by  hand- 
wheels  and  is  provided  with  indica- 

tors and  a  vernier  for  setting  or  re- 
setting for  different  loads  or  condi- 

tions. The  air  or  steam  valve  is  pro- 
vided   with    an    independent    adjust- 

FIG.    1— CO.MBUSTIOX    .4UTOM.\TIC 
DUAL  TEMPERATURE  CONTROL 

ment  to  secure  proper  atomization. 
The  steam  valve  is  of  the  balanced 
type  and  the  oil  valve  has  an  angular 
porting  to  give  close  adjustment  and 
regulation.  The  by-pass  valves  are 
mounted  on  the  sides  of  the  bodies 
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in  much   the   same  manner   as  the 
auxiliary  valves. 

The  operation  is  as  follows.  As- 
suming that  a  temperature  of  1,500 

deg.  F.  is  desired,  the  temperature 
indicating  and  control  pyrometer 
shown  in  Fig.  2  is  set  at  that  point. 

The  by-pass  valves  ai'e  then  regu- 
lated to  furnish  sufficient  oil  and  air 

or  steam  for  atomization  to  bring 
the  furnace  temperature  up  to  and 
hold  it  at  about  1,495  deg.  When 
the  load  is  now  introduced,  the 

temperature    drops    and    the    "low" 

The  control  mechanism  is  made  in 
I,  if  i,  J,  1  and  U  in.  sizes.  The 
},  I  and  i.  in.  sizes  are  mounted  on 
one  housing,  and  any  combination 
of  the  three  sizes  can  be  u.sed  so  as 

to  meet  conditions.  The  ■,',  1  and  1} 
in.  sizes  are  also  standardized  in  the 
same  manner. 

Kingsbury  Automatic  Drill- 

ing Machine  with  Index- 

ing Fixture 
The  Kingsbury  Manufacturing  Co., 

Keene,  N.  H.,  has  developed  an  auto- 
matic indexing  fixture  for  use  on 

automatic  drilling  machines.  The 
fixture  is  here  shown  used  in  con- 

junction with  the  No.  8  automatic 
sensitive  drilling  machine,  described 
on  page  666,  Vol.  57,  of  American 
Machinist.  This  complete  unit  is  de- 

signed for  cross  drilling  small  work 
such  as  binding  posts,  rivets  and  also 
irregularly  shaped  pieces.  On  work 
of  this  kind   it   ordinarily  takes   as 

which  controls  the  feed  of  the  drill. 
The  machine  will  stop  at  the  comple- 

tion of  each  cycle  before  indexing, 
or  the  trip  lever  may  be  locked  in  its 
disengaged  position  and  the  machine 
will  run  entirely  automatically.  The 
operation  is  as  simple  as  that  of  a 
power  punch  press  equipped  with  a 
dial  feed. 

The  work  is  laid  on  the  dial,  which 
has  stations  shaped  to  suit,  and  is 
automatically  clamped  in  the  drilling 
position.  The  clamping  jaw  is 
mounted  on  a  substantial  plunger 
and  is  held  in  alignment  by  means 
of  a  hardened  bushing  sliding  on  a 
hardened  and  ground  pin.  The  work 
is  clamped  from  the  back  under 

spring  pressure. 
Where  the  nature  of  the  work  will 

permit,  the  work  can  be  ejected  read- 
ily from  the  dial  after  it  has  passed 

the  drilling  position ;  and  it  is 
claimed  that  it  is  an  easy  matter  to 
keep  the  dial  fed  to  produce  at  the 
rate  of  35  pieces  a  minute,  at  a 
spindle   speed   of   400   r.p.m.,    when 

FIG.     2 — COMBUSTION     TEMPEUATURE 
CONTROL,  PANEL, 

contact  in  the  pyrometer  controller 
is  made.  Then,  by  means  of  relays, 
the  solenoid  is  energized  and  the 
auxiliary  valves  are  opened,  adding 
more  fuel  with  air  or  steam. 

The  added  fuel  causes  a  rise  in 
temperature  to  the  desired  point, 
1,500  deg.,  at  which  point  the  pyrom- 

eter control  will  make  "high"  point 
contact.  The  circuit  is  then  opened 
by  means  of  relays,  which  allows  the 
solenoid  plunger  to  drop  and  shut  off 
the  fuel  supply.  The  cycle  is  re- 

peated as  the  temperature  fluctuates 
within  the  range  in  which  it  can  be 
held  by  the  controller. 

Excessive  temperatures  are  pro- 
vided against  by  means  of  tempera- 

ture fuses  that  open  the  circuit  and 
close  the  control  when  the  maximum 
desired  temperature  is  exceeded,  so 
that  only  the  minimum  amount  of 
fuel  is  supplied.  The  valve  will  also 
close  to  this  point  whenever  the 
operating  current  fails.  An  emer- 

gency rest  is  provided,  so  that  hand 
regulation  can  be  made. 
The  control  can  be  operated  in 

conjunction  with  any  of  the  stand- 
ard pyrometric  controllers,  such  as 

are  used  for  signalling  by  bells  or 
colored  lights.  Attachments  can  be 
provided  to  control  the  supply  of  air 
for  combustion  where  certain  atmos- 

pheric conditions  must  be  main- 
tained in  the  furnace. 

These  attachments  are  not  included 
as  parts  of  the   regular  equipment. 

KINGSBURY  AUTOMATIC  DRILLING  MACHINE  H.WING  A.\  I.NDBXING  FIXTURE 

long  if  not  longer  to  change  the  work 
as  it  does  to  drill  it.  The  dial  feed 
on  the  device  reduces  this  time  to  a 

fraction  of  a  second,  while  the  drill- 
ing is  still  accomplished  as  rapidly  as 

on  a  high-speed  hand  machine. 
This  recent  addition  is  called  the 

No.  59  automatic  indexing  fixture. 

It  has  a  dial,  containing  twelve  sta- 
tions, which  is  indexed  by  means  of 

a  cam  cut  on  the  friction  cam  wheel 

small  short  holes  are  drilled  and  the 
material  is  soft,  like  brass.  As  the 

drilling  time  adjusts  itself  automat- 
ically to  conditions,  the  operator  need 

give  no  attention  to  feed  adjust- 
ments. 

The  macnine  is  furnished  fully 
equipped  with  a  lubricating  pump 
and  1-hp.  motor.  The  position  of 
these  units  on  the  frame  of  the  ma- 

chine can  be  seen  in  the  illustration. 
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Heald  Double-Head  Internal 

Grinding  Machine 
The  Heald  Machine  Co.,  Worcester, 

Mass.,  has  recently  completed  an 
adaptation  of  its  No.  70  internal 
grinding  machine  to  carry  two  wheel 
heads  and  thus  grind  long  holes  at 
both  ends  simultaneously.  The  ar- 

rangement is  intended  to  insure 
parallelism  and  uniformity  of  size 
of  the  two  ends  of  a  part.  The  ma- 

chine has  many  applications,  one  of 

ing  a  cluster  gear  of  the  sort  to  be 
seen  at  the  right,  by  contact  on  the 
teeth  at  the  pitch  circles  of  the  end 
gears.  The  chuck  is  mounted  in  a 
specially  designed  housing  and  is 
rotated  by  means  of  a  narrow  belt 
from  the  overhead  countershaft, 
leaving  both  ends  of  the  cluster  gear 
accessible  to  the  grinding  wheels. 

Samples  of  the  work  ground  upon 

FIG.    1— HEALD   DOUBLE-HEAD   INTEUXAi 

which  is  the  grinding  of  the  bores 
of  cluster  gears  used  in  automobile 
transmissions. 

The  machine,  shown  in  Fig.  1,  is 
of  the  same  capacity  and  specifica- 

tions as  the  regular  No.  70  except 
that  it  has  a  long  table  adapted  to 
carry  a  wheel  head  at  each  end.  No 
other  change  is  required  to  convert 
the  machine  than  to  provide  the  long 

table  and  a  "left-hand"  wheel  head, 
in  the  construction  of  which  the 

same  parts  are  used  as  in  the  reg- 
ular head. 

The  work-head  bridge  is  a  special 
casting  and  is  placed  at  the  center 
instead  of  at  the  left  end  of  the 

machine,  as  in  the  usual  construc- 
tion. From  the  nature  of  the  work 

the  machine  is  called  upon  to  do,  it 
is  necessary  to  design  a  special  work 
head  for  each  adaptation. 

In  Fig.  2  the  machine  is  shown 
fitted  with  a  Garrison  chuck  for  hold- 

"IXCl     JIACmXK. 

the  machine  are  shown  in  Fig.  3. 
The  bores  are  recessed  in  the  middle, 
leaving  a  bearing  at  each  end  only; 
and  the  work  makes  an  ideal  job  for 
a  machine  of  this  type,  as  it  obviates 
the  necessity  for  releasing,  turning 
around  and  remounting  each  piece 
after  the  first  end  has  been  ground. 

Since  both  wheel  heads  are 
mounted  upon  one  table  and  move 
in  unison,  one  wheel  enters  the  work 

PIG.    3 — S.^MPLES    OF    WORK   GROUND 

UPON  THE  MACHINE 

at  one  end  as  the  other  wheel  is  leav- 
ing the  opposite  end.  Each  wheel 

head  is  independently  driven  and  has 
its  individual  cross  feed  and  sizing 
mechanisms,  which  are  the  same  as 
upon  the  standard  machines.  The 
central  bridge  is  stationary  and 
serves  only  as  the  mounting  for  the 
work-holding  and  driving  fixture. 

"Auto-Hone"  Cylinder 
Finishing  Tool 

A  portable  honing  tool  for  auto- 
motive engine  cylinders  has  recently 

been  devised  by  the  Auto-Hone  Co., 
Inc.,  Buffalo,  N.  Y.  The  tool  is  suit- 

able for  refinishing  in  repair  work 

on  automobile,  tractor,  or  gas  en- 
gine cylinders,  as  well  as  being  ap- 

plicable for  manufacturing  processes 
in  which  honing  can  be   employed. 

FIG.  2— SPECIAL  GARRISON  CHUCK  FOR  CLUSTER  GEARS 
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The  hone  is  made  in  two  sizes  for 
cylinders  from  2i?  to  4i  in.  in  size. 

The  "auto-hone,"  as  shown  in  the 
illustration  herewith,  consists  of  a 
center  arbor  of  cast  aluminum  carry- 

ing on  its  circumference  honing 
stones.  The  stones  are  held  in  trays 
and  their  position  is  adjustable  be- 

tween certain  minimum  and  maxi- 
mum limits.  Because  of  their  length 

of  8  in.,  the  stones  bridge  the  area 
of  wear  and  grind  the  full  length  of 

AUTO-HOXE  CYLI.NDER  FINISHING 
TOOL 

the  cylinder  wall  until  all  traces  of 
ring  travel,  scoring,  out-of-round- 
ness  and  taper  disappear.  Pressure 
on  the  stones  is  regulated  from  the 
driving  end  of  the  tool.  As  there  is 
an  even,  adjustable  spring  pressure 
radially  behind  the  stones  and  as  the 
speed  of  the  tool  is  relatively  high,  a 
true  cylindrical  surface  is  made. 
Two  sets  of  stones  are  provided,  one 
for  quick  cutting  and  the  other  for 
fine  honing.  The  driving  shank 
can  be  attached  to  an  ordinary  port- 

able electric  or  pneumatic  drill. 
For  repair  work  on  engine  cylin- 

ders, the  cylinder  heads  and  pistons 
are   removed.      Then    the    auto-hone 
is  slipped  into  the  cylinder,  connected 
with  an  electric  drill  and  rotated.  It 
is  claimed  that  the  usual  0.005  to 
0.007  in.  out-of-round  or  taper  in  a 
worn   cylinder  can   be   corrected  in 
less  time  than  it  takef  to  remove  a 
motor  for   grinding  on  a  machine. 

The  tool  is  used  somewhat  differ- 
ently   in    manufacturing    processes. 

Cylinder  bores  are  finished  or  honed 
by   mounting   several    tools    on   the 
spindles    of    multiple    dHlling    ma- 

chines, so  that  all  the  cylinders  of 
an  engine  are  finished  at  the  same 
time.     Approximately   0.0015   in.  of 
stock  is  left  for  this  honing  process. 
With  the  hones  rotating  at  140  r.p.m. 
cylinder   bores    212    in.    in    diameter 
and  9  in.  long  can  be  honed  in  a  few 
minutes,   it   is    claimed.      The   bores 
thus   honed   are    said    to    present    a 
mirror-like   finish    ind   to   be   round 
and  straight  to  wnthin  0.001  in. 

Hartness    Comparator    for 
Gaging  Gearg  and  Large Threads 

The  Hartness  comparator  for  gag- 
ing gears,  described  on  page  790,  Vol. 

56  of  American  Machinist,  and  made 
by  the  Jones  &  Lamson  Machine  Co., 
Springfield,  Vt.,  has  been  slightly 
modified  for  the  inspection  of  gears 
and  other  irregular  profiles.  The  use- 

fulness has  been  increa.sed  over  the 
former  model,  as  the  machine  will  ac- 

commodate both  small  and  large 
diameter  threads  and  gears  up  to  20 

in.  in  diameter.  Also,  the  means'  of control  has  been  made  more  conven- 
ient. The  work  table  is  18  x  7  in.  in 

size  and  can  be  swung  45  deg.  either 
side  of  its  central  position. 

The  recently  developed  comparator 
is  similar  in  operation  to  the  original 
type,  but  the  kind  of  work  it  can  do 
has  been  enlarged  by  the  use  of  a 
different  fixture  for  mounting  the 
work.  With  a  low-powered  lens,  the 
shadow  is  projected  onto  a  20  x 
24-in.  mirror,  and  reflected  back  to 
a  36  X  44-in.  ground-glass  screen  at 
the  side  of  the  machine.  Thus  the 
operator  can  manipulate  the  work 
and  also  have  the  advantage  of  a 

which  is  mounted  on  three  balls  set 
in  V-shaped  grooves,  is  kept  in  con- 

tact with  the  micrometer  anvil  in 
the  base  by  means  of  the  suspended weight  shown. 

An  error  in  lead  can  be  detected 
on  the  screen  by  inserting  a  size 
block  for  the  required  value  of  the 
lead  between  the  anvils  of  the  mi- 

crometer. A  tooth  spaced  equal  to 
the  thickness  of  the  size  block  will 
fall  into  the  outline  on  the  screen. 
If  the  lead  is  long  or  short,  the 
shadow  will  be  displaced  from  the 
outline  a  distance  equal  to  the  error. 
Screws  for  production  work  are  in- 

spected on  the  machine  in  the  same 
manner  as  on  the  original  Hartness 
screw  thread  comparator.  The  screws 
are  mounted  in  cradles  and  the 
thread  projected  two  hundred  times 
enlarged  onto  a  tolerance  chart 
5  ft.  from  the  operator. 

The  entire  light  source  and  lens 
system  are  in  a  self-contained  unit. 
This  unit  can  be  moved  vertically  by 
a  rack  and  pinion  on  a  column  5  in. 
in  diameter.  The  light  source  is 
an  incande.scent  lamp  or  carbon  arc. 

The  lenses  used  are  of  a  special 
type  and  are  designed  to  free  the 
images  of  sensible  distortion,  at  the 

HARTNESS  COMPARATOR  ARRANGED  FOR  GAGING  LARGE  WORK 

large  shadow  at  a  convenient   dis- 
tance from  his  eye. 

The  fixture  as  shown  in  the  illus- 
tration is  used  to  mount  centered 

work,  such  as  taps,  gages  or  hobs. 
A  tooth  is  projected  into  a  true  out- 

line on  the  screen  and  any  error  in 
form  can  then  be  readily  detected. 
The    micrometer    on    the    carriage. 

same  time  preserving  sharp  defini- 
tion with  a  minimum  )f  outstanding 

color.  They  are  supplied  in  three 
powers  of  38,  82  and  123  mm.  The 
highest  power  lens,  38  mm.,  will  pro- 

ject an  area  hi  in.  in  diameter,  the 
82  mm.  lens  ?  in.  in  diameter,  and 
the  lowest  power,  or  123  mm.  lens, 
work  up  to  U  in.  in  diameter. 
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•'National"  1-Inch  Semi-Hot  Automatic-Feed 
Bolt  and  Rivet  Heading  Machine 

The  illustration  shows  an  auto- 
matic-feed bolt  and  rivet  heading 

machine  recently  developed  by  the 
National  Machinery  Co.,  Tiffin,  Ohio. 
The  machine  has  been  designed  so 
as  to  increase  the  strength  of  the 
bed  frame  over  that  of  the  former 

model  to  correct  defects  in  the  grip- 

ping mechanism;  to  prevent  prema- 
ture wear  and  breaking  down  due 

to  small  size  of  working  parts;  to 

eliminate  wasted  time  in  the  align- 

ment of  the  grip  dies  with  the  head- 
ing tool ;  and  to  provide  a  means  for 

able,  so  that  the  upsetting  of  the 

faces  of  the  grip  dies,  and  their  pre- 
mature deterioration  from  this  cause, 

is  eliminated. 

The  hai'd  service,  and  consequent 
wear,  on  the  automatic-feed  header 
was  met  in  the  following  manner: 
By  increasing  the  size  of  all  the 
bearings  and  working  surfaces,  and 

adopting  such  features  as  the  "sus- 
pended type"  heading  and  gripping 

slides;  by  increasing  the  size  and 
locating  all  of  the  gripping  toggles 

horizontally,  to  insure  proper  lubri- 

,*'NATIO.\'AL"    l-IN.    SEMI-HOT   .\CTOMATIC-FEED   HOLT   A.NI)   HIVKT 
■A'-  HEADING    MACHINE ■J;    c:' 

adjustiiig  the  gripping  or  holding 
time  of  the  machine. 

The  steel  bed  frame  is  only  half  as 
long  as  in  previous  designs,  as  with 
equal  cross  sections,  the  amount  of 

".spring"  in  a  frame  is  proportional 
to  its  length.  The  sections  are  also 
increased  in  size.  Some  idea  of  the 

strength  and  stiffness  may  be  had 
from  the  fact  that  while  the  machine 

weighs  31,500  lb.,  it  is  only  511  in. 
from  the  ceriter  of  the  main  shaft  to 

the  faceplate,  and  the  main  shaft  at 
the  crank  is  Hi  in.  in  diameter. 

In  previous  designs,  the  amount  of 

side  pressure  thrown  upon  the  grip- 
ping dies  depended  entirely  upon  the 

extent  to  which  the  operator  would 

introduce  shimming  or  packing  di- 
rectly back  of  the  dies.  To  prevent 

over-packing,  a  different  design  of 
automatic  relief  mechanism  has  been 

adopted.  While  providing  all  of  the 
gripping  pressure  needed,  the  device 
limits  the  ultimate  pressure  obtain- 

cation;  by  limiting  the  ultimate 
pressure  that  can  be  thrown  upon 

the  toggles  and  gripping  mechanism ; 

and  by  providing  a  fully  automatic 

oiling  system,  which  oils  every  bear- 
ing of  the  machine  every  ten  min- 

utes. The  effectiveness  of  these 

features  of  design  is  stated  to  be 

proved  by  the  fact  that  after  a  three- 
year  test  period  by  the  manufactur- 

ing concern,  no  machines  have  re- 
quired any  repairs;  no  re-aligning 

was  necessary,  and  no  working  parts 
show  wear.  The  record  is  interesting, 

considering  the  fact  that  automatic- 
feed  heading  machines  are  usually 

assumed  to  require  a  complete  over- 
hauling every  six  to  nine  months. 

The  previous  trouble  in  die  set- 
ting was  overcome  by  mounting  the 

heading  tool  in  a  bolster  plate  on 

the  fi'ont  of  the  heading  slide.  Being 
screw-controlled  in  all  directions,  it 

enables  a  quick  and  accurate  adjust- 
ment  of  the  heading  tool   with  the 

gripping  dies.  Three  lengths  of 
bolster  plates  are  provided,  so  that 
on  long,  medium  or  short  work,  the 
heading  tool  is  always  rigidly  sup- 

ported, and  does  not  overhang. 
The  inflexibility  of  the  gripping 

time  in  the  old  machines  is  corrected 

by  providing  an  adjustment  in  the 
gripping  toggles.  Consequently,  on 
work  requiring  a  short  gather  or 
hold,  such  as  rivets,  it  is  possible 
to  reduce  the  holding  time  to  the 

exact  requirement;  but  on  work  re- 
quiring a  large  amount  of  gather, 

such  gather  is  obtainable.  The  re- 
sult of  limiting  the  contact  with  the 

heated  stock  is  a  reduction  in  heat- 

ing effect  on  the  dies,  and  a  corre- 
sponding increase  of  the  life  of  the 

die.  The  breast  plate,  shear  and 

gripping  dies  are  all  water-jacketed. 
One  of  the  difficulties  of  the  old 

type  of  machine  was  in  the  shearing 
mechanism,  which  tended  to  distort 
Ihe  end  of  the  sheared  bar,  making 
it  difficult  to  center  the  next  head. 
The  condition  was  corrected  by 
building  the  feed  mechanism  at  an 
angle  to  the  machine  proper.  An 
angling  shear  is  obtained,  which,  by 

compensating  for  the  distortion,  re- 
sults in  central  heads,  and  makes  it 

possible  to  upset  and  fill  out  an  in- 
creased length  of  stock  for  large  or 

special  heads.  To  assist  in  the 

"control"  of  the  .stock,  a  bender  or 
straightening  device  is  regularly 

supplied,  which,  being  adjustable 
without  stopping  the  machine,  gives 
complete  control  over  the  centering 
of  the  stock  or  the  flash. 

To  secure  alignment,  suspended 

heading  and  gripping  slides  of  un- 
usual length  are  used.  To  avoid  a 

long  bed,  the  slide  is  extended  up 
and  over  the  crankshaft,  having  two 

separate  sets  of  bearings,  with  the 

main  shaft  between.  The  slide,  be- 

ing provided  with  screw  adjust- 
ments for  side  alignment,  and  the 

heading  tool  being  rigidly  held  in 
the  bolster  plate,  enables  large  size 
heads  to  be  made  with  a  minimum  of 
buckling. 

Not  only  is  the  straightening  de- 
vice adjustable  without  stopping  the 

machine,  but  the  stock  gage  is  corre- 
spondingly arranged,  with  a  screw  of 

such  pitch  that  one  full  turn  of  the 
handwheel  gives  J  in.  adjustment  of 
the  stock.  To  save  delay  if  work  is 
accidentally  caught  ahead  of  the  dies, 
a  wedge  back  of  the  heading  tool  can 
be  relieved  to  easily  get  the  machine 
off  center.  An  automatic  trijiping 

device  is  also  provided  on  the  feed- 

ing rod,  so  that,  in  case  of  a  "sticker" 
in   the   gripping  dies,   the   rolls   are 
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automatically  raised,  thus  preventing 
the  stock  from  continuing  to  feed 
and  piling  up  in  the  dies. 

The  shear  and  faceplate  construc- 
tion enables  the  shearing  travel  or 

"carry-over"  to  be  adjusted.  The 
water  jacketing  in  the  faceplate  sup- 

plies cooling  water  to  the  back  of 
the  shear,  but  not  on  the  cutting 
edge.  In  order  to  keep  the  water  off 
the  bar  until  it  reaches  the  shear, 
the  feed  roll  spindles  are  made  hol- 

low, and  the  feed  rolls  are  water- 
jacketed,  eliminating  the  necessity  of 
running  water  over  them  and  on 
the  bar. 

Attention  has  been  given  to  details 
which  would  assist  in  maintaining 
high  speeds.  The  main  shaft  is 
counterbalanced,  and  all  unnecessary 
weight  has  been  I'emoved  from  re- 

ciprocating parts.  An  attachment  is 
used  which  pushes  the  work  from  the 
dies  rather  than  knocks  it,  and  there- 

fore the  action  of  gravity  has  time 
to  clear  the  work  from  the  dies  with 
the  machine  running  at  even  higher 
speeds  than  heretofore. 

The  machine  described  is  of*l-in. 
capacity.  It  is  designed  to  simplify 
operations,  reduce  delays  and  assist 
in  quick  changes. 

Oliver  18-Inch  Portable 

Band  Sawing  Ma- 
chine No.  192 

The  portable  band  sawing  machine 
shown  in  illustration  has  recently 
been  put  on  the  market  by  the  Oliver 
Machinery  Co.,  Grand  Rapids,  Mich. 
This  machine  is  designated  as  the 
18-in.  portable  band  sawing  machine 
No.  192.  It  is  intended  particularly 
for  the  pattern  shop  and  small  plant, 
but  it  can  be  used  to  advantage  in  a 
large  shop  to  save  the  time  of  the 
operator  going  to  a  big  machine. 

The  wheels  are  18  in.  in  diameter 

and  there  is  full  18-in.  capacity  be- 
tween the  saw  and  the  column.  The' 

manufacturer  states  that  this  size 
was  chosen  because  after  experiment- 

ing with  different  sizes  of  wheels,  it 
was  found  that  18  in.  is  about  as 
small  as  the  machine  can  be  made 
to  be  practical  and  to  have  the  saw 
blades  not  crystallize.  It  is  also 
claimed  that  with  shorter  blades 
than  this  machine  uses,  viz.:  9  ft.  8 
in.,  the  saws  needed  sharpening  more 
often. 

The  machine  is  ball  bearing 
throughout.  It  is  portable  and  the 
belt-driven  machine  can  be  converted 
into  a  motor-driven  machine  at  any 

time.  In  the  latter  ca.se,  the  motor 
is  fitted  with  cord  and  switch  and 
is  ready  for  use  when  attached  to  the 
ordinary  lamp  socket. 

Features  of  the  machine  which  en- 
title it  to  the  name  of  universal  are 

the  large  cast-iron  table,  the  miter 
cross-cut  gage  and  the  parallel  rip- 

ping fence.  The  grooves  in  the  table 
can  be  filled  when  the  cut-off  gage  is 
not  in  use.  This  machine  can  be  put 
to  a  wide  range  of  u.sage,  as  the  table 
can  be  tipped  45  deg.  Furthermore, 
it  can  use  saws  up  to  i  in.  wide  and 

OLiVKK   lS-li\CH    I'OKTAUI^K   H.V.XIi 
SAWING    MACHINE    NO.    192 

by  using  gages  will  rip  up  to  11  in. 
wide  and  will  cross-cut  and  miter  ui) 
to  8  inches. 
The  whole  unit  is  carefully 

guarded.  A  hinged  steel  door  covers 
the  lower  wheel;  two  circular  steel 
guards  completely  cover  both  sides 
of  the  upper  wheel  and  they  do  not 
interfere  when  changing  saws;  a  U- 
:  haped  steel  guard  encases  the  rear 
portion  of  the  saw  and  a  U-shaped 
cast-iron  guard,  adjustable  with 

guide  posts,  covers  all  that  front  por- 
tion of  the  saw  not  actually  doing 

the  cutting. 
The  machine  may  be  furnished 

without  the  floor  base  for  mounting 
on  a  bench.  The  method  of  drive  is 
through  a  reduction  gear  box  with 
hard  steel  pinion  and  composition 

spur  gear,  all  running  in  oil.  The  in- 
closed motor,  which  is  a  ball-bearing 

motor  of  i  hp.  running  at  1,800  r.p.m., 
operates  the  saw  at  full  capacity. 
The  parts  are  made  so  as  to  be  inter- 

changeable between  machines. 

Syracuse  Motor-Driven  Belt 
Sander  and  Grinder 

A  portable  direct-motor-driven  belt 
Sander  and  grinder  for  polishing  and 
finishing  parts  requiring  a  straight 
grain  finish  and  sharp  edges  has  re- 

cently been  placed  on  the  market  by 
the  Porter-Cable  Machine  Co.,  Syra- 

cuse, N.  Y.  The  machine,  equipped 
with  proper  abrasive  belts,  can  be 
used  as  a  surfacer  on  metal,  wood, 
fiber  and  other  materials. 

This  Type  B-1  surfacing  machine, 
shown  in  the  accompanying  illu.str.i- 
tion,  is  an  addition  to  the  line  of 
products  of  the  former  Syracuse 
Sander  Manufacturing  Co.  The 
base,  pedestal  and  bed  of  the  ma- 

chine are  of  cast  iron.  The  9xl6-in. 
table  is  36  in.  above  the  floor,  cin 
be  tilted  45  deg.  down  or  15  deg.  up, 
and  can  be  removed  when  the  grind- 

ing bed  is  used  in  the  horizontal  posi- 
tion. In  the  latter  case,  it  is  replaced 

SyU.\l'L:sii    MOTOK-DRIVEN     BELT 
SA.VDER  .\ND  fiKI.NPER 

by  a  rod  which  acts  as  a  stop  when 
grinding  or  sanding  smaii  pieces. 
The  table  is  equipped  with  angle  and 
core-print  gages,  each  graduated  in 
degrees  and  operated  in  a  slot  that 
enables  them  to  be  set  45  deg.  to  the 
right  or  left. 

A  special  feature  of  the  machine 
is  the  arrangement  for  setting  the 
grinding  bed,  which  is  101x25  in.  in 
size,  at  any  position  from  horizontal 
to  vertical,  thereby  making  it  con- 

venient and   adaptable   for  different 
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classes  of  work  and  easy  operation. 
The  abrasive  belt,  which  is  easily 

changed,  is  10x64J  in.  in  length  and 

runs  at  a  constant  speed  on  a  4-in. 

pulley  driven  at  3,600  r.p.m.  Ad- 
justing screws  insure  parallelism  of 

the  belt  pulleys,  and  are  also  used  to 
secure  the  required  tension  of  the 
belt.  The  abrasive  belts  are  changed 
to  suit  the  type  of  material  to  be 
worked.  Leather  belts  can  be  used 
for  polishing  and  buffing. 

The  machine  is  driven  directly  by 
a  ball-bearing  General  Electric  motor 
having  a  speed  of  3,600  r.p.m.  Both 
d.c.  and  a.c.  motors  can  be  used,  and 
they  can  be  operated  from  either 
lighting  or  power  circuits.  All  mov- 

ing parts  are  provided  with  ball 
bearings  and  are  protected  by 
guards.  A  special  detachable  guard 
is  provided  to  cover  the  upper  part 
of  the  belt  when  the  bed  is  in  a 
vertical  position.  The  machine  has 
a  maximum  vertical  height  of  5  ft. 
7  in.,  and  the  base  is  22  in.  in 
diameter. 

VAN  NORMAN  HIGH-SPEED  ATTACHMENT  ON 
MILLING   MACHINE 

"DUPLEX" 

Van  Norman  High-Speed 

Attachment  for  "Duplex" 
Milling  Machine 

A  device  has  recently  been  de- 
veloped by  the  Van  Norman  Machine 

Tool  Co.,  Springfield,  Mass.,  whereby 
high  spindle  speeds  can  be  obtained 
for  small  milling  cutters  by  attach- 

ment of  an  auxiliary  spindle  to  the 

Van  Norman  "duplex"  milling  ma- 
chine, previously  described  on  page 

665,  Vol.  50  of  American  Machinist. 
The  device  makes  it  possible  for 
milling  cutters  of  widely  varying 
diameters  to  be  run  at  approximately 
equal  peripheral  speeds  on  the  same 
machine.  Thus,  a  cutter  4  in.  in 
diameter  can  be  run  at  125  r.p.m.  or 
a  it-in.  cutter  at  2,100  r.p.m.,  giving 
about  the  same  peripheral  speeds. 

The  attachment  is  adapted  particu- 
larly to  work  which  requires  both 

light  and  heavy  milling  on  the  same 
piece,  as  the  work  need  be  clamped 
on  the  machine  only  once.  When 
making  metal  patterns,  models,  dies 
and  molds  the  bulk  of  the  metal  can 
be  removed  by  a  roughing  cut,  and 
the  finish  cut  made  at  high  speed. 

The  high-speed  milling  attach- 
ment, as  shown  in  the  accompanying 

illustration,  comprises  a  separate 
ball-bearing  spindle  within  the  main 
cutter  spindle.  It  is  driven  by  a 
high-speed  ball-bearing  motor  ad- 

justably mounted  on  and  movable 
with    the    main    cutter    head.      The 

motor   is    attached    to    an    ordinary 
electric  light  socket  for  current. 

The  spindle  is  rigidly  supported 
at  the  front  or  cutter  end  in  double 

ball  bearings  with  provision  for  ad- 
justment of  the  end  thrust.  The  rear 

or  driving  end  of  the  spindle  is  sup- 
ported in  a  floating  ball  bearing  to 

compensate  for  endwise  expansion  or 
contraction  of  the  spindle.  The 

front  ball  bearing  assembly  is  de- 
tachably  mounted  on  the  threaded 
nose  of  the  main  cutter  spindle,  while 
the  rear  ball  bearing  assembly  is 
similarly  mounted  on  the  rear  of  the 
cutter  head. 

The  motor  assembly  is  attached  by 
means  of  a  circular  binder  strap 
bored  to  fit  a  turned  cylindrical  sur- 

face on  the  rear  ball  bearing  housing. 
It  is,  therefore,  adjustable  about  the 

axis  of  the  cutter  spindle.  *  The 
motor  base  is  also  pivoted  on  an  axis 
parallel  to  the  axis  of  the  spindle, 
thus  providing  a  convenient  means 
for  tightening  the  belt.  It  takes 
about  5  min.  to  set  up  or  take  down 
the   high-speed   attachment. 

The  high-speed  spindle  as  regu- 
larly furnished  is  adapted  to  carry 

No.  5  B&S  taper-shank  end  milling 
cutters.  Among  the  advantages 
stressed  by  the  maker  in  the  use  of 
the  demountable  high-speed  spindle 
are:  The  cutter  spindle  is  movable 
radially  about  a  horizontal  axis  and 
can  be  set  to  cut  at  any  angle  from 
vertical    to    horizontal;    the    cutter 

head  with  the  spindle  is  horizontally 
movable  towards  and  away  from  the 
face  of  the  column;  the  device  will 
cut  any  irregular  curves  between  a 
flat  surface  and  a  true  circle,  using 

a  right-angle  end  mill;  and  for  addi- 
tional range  the  table  has  the  usual 

vertical  and  cross-feed  movements. 

American  Machinery  Impor* 
tant  Says  Bank  Survey 

That  American  machinery  is  one  of 
the  most  important  industries  in  the 
world  and  is  better  known  to  the  for- 

eign countries  than  any  other  American 
product  is  amply  proved  by  the  state- 

ments made  by  the  recent  survey  of 
the  National  City  Bank,  New  York 
City.  During  the  last  ten  years,  the 
survey  states,  more  than  $4,000,000,- 
000  worth  of  machinery  has  been 
shipped  to  various  foreign  ports.  During 
the  ten  years  preceding  the  last  decado 
the  export  business  amounted  to  only 
one  billion  dollars  and  before  that  the 
ten  year  period  showed  sales  amounting 
to  only  $350,000,000. 

It  is  pointed  out  that  during  1921 
locomotives  went  to  thirty-seven  dif- 

ferent countries  and  in  1920  engines 
were  shipped  to  forty-five  countries. 
The  survey  at  length  enumerates  the 
many  machines  which  America  makes 
and  the  world  buys.  Cash  registers, 
elevators  and  air  compressing  ma- 

chinery and  many  other  products  are 
mentioned  in  the  report. 

German  Exports  and  Imports 

German  imports  during  1922 
amounted  to  approximately  6,200,000,- 
000  gold  marks,  according  to  the  Fed- 

eral Statistical  Office.  The  exports  are 
estimated  at  4,000,000,000  gold  marks. 
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Outlook  Better  in  the 

Southwest 

THE  FEELING  among  machinery 
dealers  in  the  southwest  in  such 

centers  as  Albuquerque,  N.  M.,  and 
Phoenix,  Ariz.,  is  hopeful  for  better 
business  in  1923.  Their  business  may 
be  said  to  depend  on  cattle,  farming  and 
mining,  the  automobile  being  a  very 
important  adjunct  of  all  three  and 
playing  a  vital  role  in  the  success  of 
each.  While  the  cowboy  still  rides 
the  range  on  his  pony,  he  comes  to 
town,  frequently  many  miles  away 
and  over  streaks  which  are  hardly 
roads  in  his  trusty  "tin  lizzie,"  so  that 
the  importance  of  the  garage  and  re- 

pair man  is  evident. 
The  dry  season  of  the  past  year  made 

it  necessary  to  ship  hundreds  of  thou- 
sands of  heads  of  cattle  to  Colorado  and 

elsewhere  for  grazing — and  as  a  result, 
the  cattle  men  are  far  from  flush  this 
year.  This  means  that  they  are  not 
buying  any  more  of  anything  than  nec- 

essary. The  same  is  true  of  the  cotton 
growers  in  Arizona.  They  planted  on 
a  basis  of  high  priced  cotton  and  the 
drop  has  left  them  with  a  margin  so 
narrow  that  they  are  not  sure  on  which 
side  of  the  ledger  the  balance  will  be. 

Influence  on  Machinery 

All  these  things  affect  machinery  and 
eventually  machine  tools.  Farming  in 
this  country  is  largely  a  matter  of  ma- 

chinery. Irrigation  requires  pumps  of 
large  capacities.  Wells  have  to  be 
driven  or  irrigation  dams  built — and  all 
this  means  machinery.  Likewise  it 
affects  the  automobile  trade  to  a 
marked  degree.  And  it  is  difficult  to 
realize,  without  actually  seeing  it,  what 
a  large  proportion  of  the  business  of 
such  a  city  as  Phoenix,  Ariz.,  depends 
upon  the  automobile.  Agencies  for  cars 
and  for  accessories  are  numerous.  But 
what  is  more  impressive  is  the  number 
of  welding  shops,  shops  for  motor  re- 

pairs, filling  stations,  and  last  but 
hardly  least,  a  huge  wrecking  plant 
which  is  a  veritable  graveyard  of  motor 
cars.  Perhaps  a  dissecting  room  would 
be  a  better  simile,  for  the  cars  are  dis- 

mantled, the  usable  parts  stored  in 
classified  racks  and  the  whole  thing 
run  on  a  business  basis. 

Here,  as  in  most  places,  the  facilities 
for  repairs  are  not  of  the  best  except 
in  a  few  shops.  Several  shops  have 
cylinder  grinders,  grinders  for  piston 
pins  and  crankshafts  and  the  refitting 
of  new  pistons  seems  to  be  quite  com- 

mon. One  reason  is  that  this  is  an 
"all  year"  country  and  the  cars  never get  a  rest  as  in  the  north.  Some  of  the 
shops  have  good  lathes,  milling  ma- 

chines, grinders  and  drilling  machines, 
and  welding  outfits  are  common,  but 
there  is  still  room  for  many  new  ma- chine tools. 

The  tractor  and  truck  make  a  large 
portion  of  the  work  for  these  shops. 
I  heard  of  one  case,  however,  where  a 
Japanese  farmer  kept  his  tractor  going 
three  years  without  an  overhaul,  credit 

for  this  being  given  to  his  plan  of changmg  the  oil  regularly  after  every ten  hours  run.  Then,  too,  there  are  a number  of  cases  where  some  of  the 
husky  old  motors  such  as  the  big  Olds 
SIX,  the  old  Pope-Hartford  four  and others  of  similar  vintage,  are  doing 
duty  driving  irrigating  pumps  on  the outlying  farms. 

Mining  activities  are  on  the  mend. 
J.  he  copper  mines  in  the  south  are  get- 

ting back  to  normal  production  which 
indicates  that  the  large  war  supply  has 
been  practically  absorbed.  There  is 
also  more  activity  in  the  northern 
mines  of  the  gold  and  silver  districts, 
all  of  which  leads  the  machinery  deal- 

ers to  look  forward  to  a  better  year 
than  1922.  And  all  machine  activity ultimately  gets  back  to  the  builder  of machine  tools. 

Important  Patent  Case  Decided 
On  Feb.  19  a  decision  was  handed 

down  by  the  United  States  Supreme 
Court  which  closes  the  way  to  what  had 
promised  to  be  endless  litigation.  Suit 
had  been  brought  against  the  Crown  Die 
&  Tool  Co.  by  the  Nye  Tool  &  Machine 
Works  for  infringement  on  a  patent 
owned  by  the  Reed  Manufacturing  Com- 

pany, Erie,  Pa.,  the  Nye  Tool  &  Ma- 
chine Works  having  purchased  the  right 

to  sue  from  the  holders  of  the  patent. 
In  deciding  the  case,  the  Supreme 

Court  upheld  the  contention  of  the  de- 
fendant, which  was  that  the  granting 

of  a  patent  carries  with  it  the  exclusive 
right  to  manufacture,  sell  or  use  the 
article  in  question,  but  in  no  way  refers 
to  the- matter  of  selling  the  right  to 
bring  suit  for  infringement  of  the 
patent.  Furthermore,  the  Court  stated, 
were  the  case  decided  in  favor  of  the 
plaintiff,  this  would  open  the  way  for 
all  sorts  of  litigation  which  was  not 
within  the  original  intention  of  the 
patent  laws,  and  would  pervert  the  use 
of  such  laws  from  the  original  object 
of  protection  for  the  patentee  to  a  base 
for  litigation  by  others  than  the  owner 
of  the  patent.  In  fact  since  this  suit 
was  begun  there  have  been  a  number  of 
similar  suits  started. 

Herbert  Hoover  Talks  to 

Business  Paper  Editors 
The  regular  monthly  dinner  of  the 

National  Conference  of  Business  Paper 
Editors  with  Secretary  of  Commerce 
Herbert  Hoover  was  held  at  Washing- 

ton, D.  C,  on  Feb.  19.  The  editors  met 
for  luncheon  at  the  Cosmos  Club  and 
listened  to  remarks  on  the  coal  situa- 

tion by  John  Hayes  Hammond,  chairmen 
of  the  President's  Fact  Finding  Com- 

mission, who  was  the  guest  of  the  occa- 
sion. The  afternoon  was  spent  in  the 

office  of  the  Chamber  of  Commerce  of 

the  United  'States  where  various  na- 
tional and  business  problems  were  dis- 
cussed with  the  officials  and  experts  of 

the  Chamber.  , 

Studebaker  Reports  Record 
Year 

The  annual  report  of  the  Studebaker 
Corp.  for  the  year  1922  shows  that  the 
net  earnings  after  the  payment  of  divi- 

dends upon  the  preferred  stock 
amounted  to  $18,086,195  which  is  equiv- 

alent to  $29.02  on  the  $60,000,000  com- 
mon stock  and  $23.31  on  the  issue  of 

$75,000,000  common  stock. 
In  a  statement  to  the  stockholders, 

A.  R.  Erskine,  president  of  the  corpora- tion stated: 

"Last  year's  business  was  the  largest 
the  corporation  ever  enjoyed.  Demand 
continued  unabated  until  November, 
when  orders  for  open  cars  decreased, 
and  we  curtailed  production  accord- 

ingly. However,  total  demand  for  the 
year  exceeded  capacity  by  thousands  of 
cars.  Actual  sales  of  110,269  cars 
topped  1921  by  65i  per  cent  and  1920  by 
114  per  cent. 

"Based  upon  satisfactory  condition  of 
business  at  home  and  improvements 
that  have  been  made  and  are  occurring 
in  foreign  countries,  and  especially  be- 

cause of  the  strong  commercial  position 
of  the  corporation,  it  appears  that  busi- 

ness this  year  should  be  obtained  in 
large  volume. 

"Accordingly,  we  are  planning  to  pro- 
duce in  the  first  quarter  35,000  cars, 

compared  with  26,665  last  year  and 
10,983  the  previous  year  in  the  same 
quarter.  The  management  believes  that 
business  for  the  year  as  a  whole  will 
show  a  substantial  increase  over  that 

of  last  year." 

Mining  Drills  Discussed 
At  the  Drill-Steel  section  of  the  New 

York  meeting  of  the  American  Insti- 
tute of  Mining  and  Metallurgy,  Feb.  19, 

in  the  Engineering  Societies  Building, 
several  papers  were  read  and  discussed. 
Among  them  were  the  follovring: 
"Hardness  and  Heat  Treatment  of 
Mining  Drill-Steel  Shanks"  by  Charles 
y.  Clayton,  Professor  of  Metallurgy, 
Missouri  School  of  Mines  and  "Review 
of  Present  Status  of  Drill-Steel  Break- 

age and  Heat  Treatment,"  by  Francis 
B.  Foley,  Metallurgist,  U.  S.  Bureau  of 
Mines,  Prof.  Charles  Y.  Clayton  and 
Henry  S.  Burnholz,  Metallurgist,  U.  S. 
Bureau  of  Standards.  Both  papers  con- 

tain the  results  of  a  great  many  experi- 
ments conducted  either  by,  or  under  the 

direction  of,  the  U.  S.  Bureaus  of  Mines 
and  Standards. 

The  discussions  brought  out  a  rreat 
deal  of  practical  information  as  to  fur- 

naces for  heat  treating,  temperature 
control  and  quenching  media. 

Stereoptican  views  were  shown  of  an 
automatic  furnace  for  heating  and 
quenching  mine  drills  and  of  a  machine 
for  heating  rods  and  tubes  by  electric 
current,  the  degree  of  heat  being-  de- 

termined by  the  expansion  of  the  rod  or 
tube  itself  read  on  a  scale  calibrated 
for  the  purpose.  The  meeting  was  very 
well  attended. 
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Indianapolis,  Ind. 

I  AM  HERE  on  my  way  back  to  N
ew 

York  after  having  visited  Norfolk, 
Va.;  Augusta  and  Atlanta,  Ga.; 

Montgomery,  Selma,  DemojJolis  and 
Birmingham,  Ala.;  St.  Louis,  St.  Joseph 
and  Fulton,  Mo.;  Omaha,  Neb.;  Des 
Moines  and  Sioux  City,  Iowa;  and 
Quincy,  111. 

The  many  business  men  that  I  have 
talked  with  are  almost  unanimously  and 
aggressively  optimistic.  Their  attitude 
is  illustrated  by  that  of  an  Iowa  news- 

paper reporter  who  told  me  that  he 
had  been  so  long  under  orders  to  take  a 
cheerful  view  that  he  found  himself 
almost  unconsciously  writing  an  obit 
uary  notice  which  read  as  follows: 
"Thomas  Smith,  a  prominent  and  suc- 

cessful citizen,  died  today.  He  had 
many  friends  who  are  greatly  bereaved 
by  his  death,  but  it  will  not  in  any  way 
check  the  business  revival  now  in  prog- 

ress or  the  improved  demand  for  goods 

that  is  reported  by  our  merchants." 

The  same  spirit  is  expressed  in  the 
phrase  "The  day  of  the  tightwad  has 
passed"  used  as  a  scare  head  for  a 
newspaper  ai'ticle  demanding  that  the 
proceeds  of  a  municipal  bond  issue  re- 

cently authorized  should  be  immediately 
spent  for  city  improvements  to  which 
the  Mayor  had  objected  as  extravagant. 
The  same  disposition  to  loosen  up  is 
expressed  in  liberal  buying  for  the 
spring  trade  and  the  large  sales  re- 

ported by  the  traveling  men,  of  whom 
there  seems  to  be  an  unusually  large 
number  on  the  road. 

The  result  is  an  activity  which  is 
daily  gaining  momentum  and  is  not 
likely  to  be  checked  by  anything  short 
of  a  buyers'  strike  or  some  sensation- 

ally depressing  incident,  neither  of 
which  is  now  in  sight. 

Fundamentally,  the  recovery  is  a 
natural  reaction  from  the  depression 
of  the  last  two  years.  It  has  been 
brought  about  by  the  drastic  liquidation 
which  has  released  credit  and  made  it 
possible  for  bankei-s  to  sell  nearly  two 
billions  of  new  securities  since  the  first 
of  the  year.  It  is,  however,  a  mistake 
to  assume  that  these  securities  have 
been  absorbed  by  individual  investors. 
The  bond  selling  organizations  of  the 
country  have  now  been  extended  so  that 
they  include  as  underwriters  many  of 
the  smaller  country  banks  and  not  a 
few  of  these  institutions  have  been  in- 

duced to  withdraw  the  securities  allotted 
them  as  an  investment  for  what  is  called 
their  secondary  reserve  upon  the  theory 
that  the  bonds  can  be  sold  when  the 
money  is  needed.  It  remains  to  be  seen 
whether  this  theory  will  work  out. 
Some  of  the  more  conservative  bankers 
doubt  it  and  express  more  or  less  ap- 

prehension in  regard  to  the  situation 
thus  created. 

Upon  the  whole,  however,  there  is  but 
little   disposition   to   borrow  trouble   of 

the  future.  Labor  is  fully  employed, 
prices  are  rising,  stocks  of  merchandise 
are  still  below  normal  and,  if  the  crops 
turn  out  well,  it  seems  reasonable  to 
expect  a  prosperous  spring  and  summer. 

In  and  around  Indianapolis,  which 
claims  to  be  the  largest  hog  market 
in  the  country,  and  the  center  of  our 
greatest  hog  producing  territory,  the 
feeling  is  especially  optimistic  upon 
the  theory  that  with  hogs  at  present 
prices  the  corn   fed  to  them   is  sold  at 

"The  activity  of  business  is  indeed 
remarkable.  Figures  of  the  Depart- 

ment of  Commerce  for  January 
show  a  large  increase  in  productive 
activity  and  the  output  of  prac- 

tically all  basic  commodities  is  the 
largest  since  the  boom  period  of 
1920.  In  some  cases  it  even  exceeds 
those  records.  Car  loadings  are 
much  larger  than  they  have  ever 
been  before  at  this  time  of  the  year. 
The  steel  mills  are  working  as  near 

capacity  as  they  ever  get." 

85  cents  a  bushel  which  yields  the  far- 
mer a  very  handsome  profit. 

The  merchant  who  told  me  this  added 
that  if  wheat  could  be  marketed  at  a 
dollar  and  a  half,  the  Hoosier  for  once 
in  his  life  would  be  perfectly  happy. 

But  as  one  comes  East  there  is  to  be 
noticed  an  increased  interest  in  the 
Franco-German  impasse  and  a  recogni- 

tion of  the  sinister  eflfect  it  will  have 
upon  our  export  trade  unless  a  way  out 
of  it  is  soon  found.  This  and  the  wide 
publicity  given  to  the  statement  that 
brokers'  loans  in  New  York  now  ap- 

proximate two  billion  dollars  as  com- 
pared with  half  a  billion  two  years  ago 

are  making  an  impression  upon  the 
minds  of  the  trained  students  of  finan- 

cial conditions,  of  whom  so  many  are 
now  to  be  found  in  the  larger  cities  of 
the  Middle  West,  and  it  may  be  that  the 
buoyancy  of  the  stock  markets  wijl 
prove  to  be  less  enduring  than  that  of 
the   distributive    trade    in    merchandise. 

This  would  be  natural  and  perhaps 
salutary  for  a  concurrent  boom  in 
stocks  and  commodities  would  be  likely 
to  overtax  even  the  abundant  credit 
facilities  with  which  the  country  is  now 
provided. 

Although  it  has  attracted  but  little 
attention,  the  announcement  that  the 
Federal  Reserve  Bank  of  New  York  has 
advanced  its  rediscount  rate  to  4i  per 
cent,  should  not  be  ignored.  .\s  the 
reserve  ratio  still  indicates  a  surplus 
if  not  a  plethora  of  lendable  credit  it  is 
to  be  inferred  that  the  Federal  Reserve 
officers  have  detected  some  evidence  of 

over  expansion  which  has  'led  them  to sound  a  cautionary  note. 
It  may  be  that  they  feel  that  the  in- 

crease in  brokers'  loans  or  the  continued 

purchase  of  bonds  by  the  banks  ought  to 
oe  checked  but  whatev*  the  facts  be- 

hind it  there  is  no  doubt  that  the  ad- 
vance in  the  rate  will  give  power  to  the 

bear  speculators  in  the  stock  market. 

The  activity  of  business  is  indeed  re- 
markable. Figures  of  the  Department 

of  Commerce  for  January  show  a  large 
increase  in  productive  activity  and  the 
output  of  virtually  all  basic  commodities 
is  the  largest  since  the  boom  period 
of  1920.  In  some  cases  it  even  exceeds 
those  records.  Car  loadings  are  much 
larger  than  they  have  ever  been  before 
at  this  time  of  the  year.  The  steel 
mills  are  working  as  near  capacity  as 
they  ever  get.  The  automobile  industry 
is  still  breaking  records.  The  trend  of 
prices  is  still  distinctly  upward  under 
the  leadership  of  sugar,  coffee,  petro- 

leum and  the  other  commodities  which 
have  featured  recent  market  news. 
Lumber  and  building  materials  are 
higher,  but  the  excited  cheerfulness  of 
the  building  trade  has  been  somewhat 
tempered  by  the  widespread  reports  of 
a  shortage  of  labor.  It  is  said  that  the 
construction  industry  alone  will  demand 
this  spring  about  300,000  more  laborers 
than  will  be  available.  We  have  alreadv 
heard  similar  reports  from  other  in- 

dustries and  though  the  effects  of  th.- 
shortage  will  not  be  felt  at  first  be- 

cause of  its  tendency  to  raise  prices  and 
wages,  its  ultimate  dangers  are  obviou  = 
unless  it  can  be  overcome  by  more  effi 
cient  work.  It  is  a  sample  of  the  lurk- 

ing dangers  with  which  the  boom 
eventually  will  be  confronted. 

In  so  far  as  statistics  are  available 
our  import  trade  thus  far  has  not  been 
greatly  affected  by  the  tariff.  Th- 
trade  and  industry  of  Great  Britain  are 
improving  and  sterling  exchange  has 
resumed  its  advance  toward  par. 

That  Great  Britain  is  keeping  step 
with  us  in  our  progress  goes  far  to 
offset  some  of  the  more  discouraging 
items  from  the  Ruhr  and  other  parts  of 
the  world.  But  despite  the  general  rosi- ness  of  the  outlook,  it  seems  to  me  that 
it  is  desirable  to  take  at  least  a  small 
supply  of  caution  along  with  the  gen- 

erous amount  of  confident  optimism 
which   we   all    possess. 

Inland  Steel  Plans  Big 

Expansion 
The  plant  capacity  of  the  Inland 

Steel  Co.  will  be  increased  twenty-five 
per  cent,  according  to  recent  reports 
from  Chicago  that  state  that  the  Com- 

pany has  abandoned  all  thought  of 
combining  with  any  other  steel  company 
and  is  preparing  to  enlarge  its  plant. 
It  is  rumored  that  an  issue  of  preferred 
stock  will  be  marketed  through  Kuhn, 
Loeb  &  Co.  and  that  with  the  proceeds 
the  expansion  campaign  will  be  started. 
This  company  has  never  had  a  pre- 

ferred stock. 
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FREIGHT  CAR  LOADING  in- 
creased perceptibly  during  Janu- 

ary and  according  to  the  reports 
issued  by  the  American  Car  Associa- 

tion, there  were  865,675  cars 
loaded  during  the  month. 

From  every  part  of  the  coun- 
try comes  the  cry  for  freight 

cars  and  some  cities,  like 

Detroit  and  Buffalo,  have  ex- 
perienced trouble  in  getting 

sufficient  cars  to  take  care  of 
the  ever  increasing  business 
which  these  centers  are  en- 

joying. In  addition  to  the 
prosperity  which  all  industry 
is  undergoing,  the  carriers 
must  al.so  take  care  of  the 
loads  which  accumulated  dur- 

ing the  strikes  of  last  fall 
and  early  winter.  Predictions 
are  that  more  freight  cars 
will  be  used  during  February 
and  March  than  ever  before 
in    the    history    of   railroads. 

production  figures  show  that  there 
were  manufactured  243,000  automo- 

biles of  all  kinds.  From  Detroit,  the 
center  of   the    industry   come   reports 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and  Cleveland  Prices 

All  roads  are  making  earnest 
effort  to  get  in  shape  as  many 
cars  as  possible  for  the  ex- 

pected business. 

Inir 

per Ih. . 

per  lb. 

Automobile  Production  dur- 
ing the  month  of  January 

broke  another  record  and  fol- 

lowing the  year's  record  made 
in  1922  the  question  of 
whether  it  can  keep  up  is  permissible. 
From  every  indication,  it  would  seem 
that  there  is  but  little  limit  to  the 
demand  and  reports  state  that  ex- 

port automotive  business  has  increased 
and  there  is  every  reason  to  believe 
that  it  will  further  increase  as  the 
year  progresses.    During  January,  the 

Soft  steel  bars . 
Cold    finished 

shafting      per  lb. . 
Brass  rods      per  lb.. 
Solder  (J  and  .V)   per  lb. 
Cotton  waste..  . 
Washers,       cast 

iron  ( J  in.).  .  . 
Kmery,    disks, 

cloth.  No.  1,6 

in.  dia   per  100   
Lard  cuttinK  oil  per  gal   
Machine  oil. ..  .    pergal   
Belting,  leather, 
medium      off  list. . .  . 

Machine      bolts 

up  to  1  X  ?0  in.  oft  list..  .  . 

Four 

Current     Weeks 
Price         Ago 

go. 0303  J50.030 

One 

Year Ago 

?0.0247 0.0397 
0.1804 

0.2617 
0.1181 

0.0385 0. 1742 

0.242S 
0.1175 

0.0336 

0.1516 
0.2075 
0.106 

which  is  much  lower  than  it  has  been 
for  some  time  past  and  which  is  taken 
as  a  good  indication  by  manufacturers 
located  throughout  the  United  States, 

who  are  the  real  consumers 
of  coal  in  quantities.  Bitu 
niinous  prices  have  taken  a 
slight  drop  during  the  past 
week  and  when  the  warmer 
weather  of  the  spring  sets  in 
there  is  every  reason  to  be- 

lieve that  coal  will  not  only  be 
plentiful  but  cheaper  than  it 
is  at  the  present  time,  bar- 

ring trouble  at  the  mines, 
freight  congestions  and  otlier 
unforeseen  ills  which  have 
caused  difficulties  in  the  past. 

per  100  lb.     4.3.? 

2.96 
0.5575 
0.349 

3.83 

49% 

51)^% 

2.96 
0.5583 0.36 

49% 

SV,i% 

3.11 0.S7 
0.40 «%% 

that  workers  are  in  demand  and  that 
section  of  the  country  is  undergoing 
an  area  of  prosperity  that  has  sel- 

dom been  the  good  fortune  of  any  one 
part  of  the  United  States. 

Coal  Age  Index  of  Bituminous  Coal 
Prices    this    month    is    placed    at    29<) 

Fifty  stocks  which  are 
shown  in  the  chart  below 
average  this  month  90.30 
which  is  a  big  jump  as  com- 

pared to  the  average  in  the 
two  preceding  months  and  i.s 
above  the  average  shown  in 
November  which  was  a  high 

point.  -The  cause  of  most  of 
this  increase  is  due  to  the 
annual  statements  which  havr; 

been  made  by  various  com- 
panies. Nearly  every  state- 

ment that  has  been  issued  by 

'  corporations  of  an  industrial 
nature  shows  an  increase  an 

compared  with  the  1921  statement. 
More  confidence  has  been  shown  by 
the  investors  and  speculators  for  com- 

mon shares  than  for  some  time  past. 
Since  the  first  of  the  year  there  has 
been  11,426,400  more  shares  sold  on 
the  exchange  than  during  a  like  period 
in   1922. 
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( 
Business  Items 

The  Paquln  Corporation,  Windsor, 
Vermont,  has  reopened  the  "Mill  End 
Cutlery  Shop,"  a  substantial  brick  fac- 

tory, for  the  manufacture  of  hardware 
specialties.  At  the  annual  meeting  of 
the  corporation  held  recently  the  fol- 

lowing officers  were  elected  for  the 
ensuing. year:  Frank  Hale,  president; 
G.  W.  Durkee,  treasurer  and  clerk.  The 
directors  are  E.  F.  Paquin,  Frank 
Hale,  Daniel  H.  Parker,  Edward 
Anderson  and  Guy  Hubbard. 

The  Mine  &  Smelter  Supply  Co.,  with 
branches  in  Denver,  Salt  Lake  City, 
and  El  Paso,  has  taken  over  the  dis- 

tribution of  Wilson  Plastic  Arc  Weld- 
ers and  Wilson  Welding  Metals. 

The  American  Metal  Products  Co., 
Milwaukee,  Wis.,  reports  an  increase 
of  400  per  cent  in  business  as  com- 

pared with  1921.  The  company  has  in- 
stalled a  Detroit  electric  rocking  type 

furnace. 

The  government-owned  land,  build- 
ings, improvements  and  equipment 

located  at  the  Erie  Howitzer  Plant, 
Erie,  Pa.,  will  be  offered  for  sale,  by 
auction,  at  2.  p.m.  Friday,  March  9. 
The  sale  will  be  conducted  by  the  quar- 

termaster general  of  the  army. 

Announcement  is  made  of  the  organ- 
ization of  the  Flint  Structural  Steel  Co., 

Flint,  Mich.  The  company  is  affiliated 
with  the  Massillon  Bridge  Co.,  Massil- 
lon,  Ohio,  that  recently  purchased  the 
Flint  plant  of  the  Perkins  Structural 
Steel  Co.  and  in  turn  sold  it  to  the 
Flint  Structural  Steel  Co.  Officers  of 
the  latter  company  are:  President, 
E.  Rice;  vice-president  and  general 
manager,  R.  W.  Heerlein,  and  secre- 

tary and  treasurer,  Charles  D.  Yost. 

At  a  recent  meeting  of  the  directors 
of  the  Homer  Engineering  Co.,  Canton, 
Ohio,  the  following  officers  were 
elected:  F.  E.  Homer,  president;  W.  A. 
Bushong,  vice-president;  F.  A.  Carlisle, 
secretary  and  treasurer. 

The  Eastern  Machine  Screw  Co., 
screw  machine  products.  New  Haven, 
Conn.,  has  Increased  its  capital  stock 
from  $500,000  to  $600,000. 

The  Portable  Cable  Machine  Co.,  has 
succeeded  to  the  Syracuse  Sander 
Manufacturing  Co.,  Syracuse,  N.  Y. 

The  M-B  Automotive  Corp.,  Nash- 
ville, Tenn.,  has  leased  a  number  of  in- 

dustrial buildings  and  equipment  from 
the  Nashville  Industrial  Corp.  and 
will  manufacture  a  complete  line  of 
trucks,  auto  buses,  railroad  automotive 
equipment,  tractors  and  automotive 
fire-fighting  apparatus.  M.  Bollstrum 
is  president  of  the  company  and  Guy 
Hamilton  is  director  of  sales. 

The  Lake  Shore  Machinery  Co., 
Muskegon,  Mich.,  has  completed  its  new 
building  and  will  occupy  it  within  a  few 
weeks.  The  company  handles  a  com- 

plete line  of  machine  tools,  metal  and 
wood  working  machinery,  small  tools 
and  equipment.  The  new  building  is 
located  at  810  and  812  Peck  Street. 

The  Ideal  Concrete  Machinery  Co., 
Cincinnati,  Ohio,  has  moved  to  its  new 
factory  5000  Spring  Grove  Ave.,  Win- 
ton  Place,  suburb  of  Cincinnati,  Ohio. 

According  to  unconfirmed  rumors  in 
the  northwest,  the  Northern  Pacific  rail- 

way intends  to  construct  a  $2,000,000 
railroad  in  southeastern  Montana  to 
aid  in  developing  coal  mines  in  the 
Rosebud  District. 

The  S.  &  S.  Body  Co.,  Detroit,  has 
been  merged  with  the  National  Body 
Co.,  Bay  City,  Mich.,  according  to  E.  W. 
Atkins,  president  of  the  Bay  City 
Chamber  of  Commerce.  The  new  com- 

pany will  be  located  at  Bay  City  and 
will  manufacture  bodies  for  commer- 

cial trucks.  It  is  capitalized  at 
$100,000. 

By  order  of  the  Federal  Court,  the 
seven  plants  of  the  Standard  Parts  Co., 
with  headquarters  in  Cleveland,  Ohio, 
will  be  sold  at  auction  by  the  receiver. 

There  has  been  a  dissolution  of  part- 
nership between  Henry  Dreses  and  Wil- 

liam Gilbert,  owners  of  the  Dreses 
Machine  Tool  Co.,  Cincinnati,  Ohio. 
Mr.  Dreses  who  has  been  actively 
engaged  in  business  for  many  years 
will  retire  and  Mr.  Gilbert  has  formed 
an  organization  which  will  be  capital- 

ized for  a  quarter  of  a  million  dollars 
and  which  will  continue  the  business  of 
the  company. 

The  Hydraulic  Press  Manufacturing 
Co.,  Mt.  Gilead,  Ohio,  has  increased  its 
capital  stock  from  $260,000  to  $1,200,- 
000.  A  new  issue  of  seven  per  cent 
preferred  stock  will  be  on  the  market 
soon  to  cover  $180,000  of  the  increase 
while  the  rest  has  already  been  sub- 
scribed. 

The  Syracuse  Supply  Co.,  Syracuse, 
N.  Y.,  has  been  appointed  exclusive 
agent  by  the  Foster  Machine  Co.,  Elk- 

hart, Ind.,  for  its  line  of  screw  ma- 
chines, turret  lathes  and  tools. 

The  Gibb  Instrument  Co.,  Bay  City, 
Mich.,  electric  welding  equipment,  has 
increased  its  authorized  capital  stock 
from  $75,000  to  $175,000.  Of  the  in- 

crease, $40,000  has  been  sold  at  par 
to  provide  increased  manufacturing 
facilities  and  to  take  care  of  a  rapidly 
increasing  business. 

The  National  Industrial  Advertisers' 
Association  has  recently  been  accepted 
as  a  department  of  the  Associated  Ad- 

vertising Clubs  of  the  World. 

Personals 

Alexis  W.  Thompson,  aged  73  years, 
former  president  of  the  Republic  Iron 
and  Steel  Co.,  died  recently  in  Battle 
Creek,  Mich.  He  was  president  of  the 
Republic  until  April,  1906,  when  he 
went  with  the  Inland  Steel  Co.,  Chicago, 
and  was  eventually  elected  president. 
Later  he  was  named  chairman  of  the 
Inland  Steel  board.  He  was  connected 
with  that  company  at  the  time  of  his 
death.  Mr.  Thompson  was  prominent 
in  the  steel  industry,  starting  in  1875 
with  the  Etna  Iron  Works,  Ltd.,  New 
Castle,  Pa.  He  became  vice-president 
of  the  Republic  at  its  organization  in 
1899  and  two  years  later  was  named 

president. 
Joseph  Reynolds,  for  sixteen  years 

with  the  Newman-Andrew  Co.,  26  Cort- 
landt  St.,  New  York,  died  Feb.  3. 

Samuel.  Blackburn,  of  the  Morris 
Machine  Tool  Co.,  Cincinnati,  Ohio, 
has  left  for  a  trip  to  South  America. 

A.  P.  McNab  superintendent  of  tram- 
ways, Nova  Scotia  Tramways  &  Power 

Co.,  Halifax,  N.  S.,  has  resigned  to 
become  manager  of  the  Riverside  Iron 
Works,   Calgary,   Alberta. 

W.  A.  Amelung  is  in  charge  of  the 
new  Cleveland,  Ohio,  office  of  the  U.  T. 
Hungerford  Brass  and  Copper  Co.,  New 
York.  The  new  office  is  situated  in  the 
Leader  Building. 

C.  P.  Klein  has  been  elected  presi- 
dent of  the  Klein  Iron  Works,  Bellvue, 

Ohio.  W.  L.  Willing  has  been  named 
vice-president  and  A.  C.  Lingling,  sec- 

retary and  treasurer  of  the,  company. 

M.  G.  Dumas  of  Indiana  Harbor, 
Ind.,  has  accepted  a  position  as  metal- 

lurgist with  the  Alloy  Electric  Cast- 
ings Co.,  Youngstown,  Ohio. 

E.  M.  Herr,  president  of  the  West- 
inghouse  Electric  &  Manufacturing 
Co.  on  Feb.  8  addressed  the  executives, 
editors  and  business  managers  of  the 
McGraw-Hill  Company,  Inc.,  in  the 
company's  building  at  Tenth  Ave.  and 
36th  St.,  New  York  City.  Mr.  Herr 
outlined  the  possibilities  of  develop- 

ment in  the  electrical  industry  and  in- 
dicated how  production  costs  can  be 

decreased.  Merryle  Stanley  Tritle, 
in  charge  of  the  Westinghouse  mer- 

chandising division  also  spoke,  ex- 
plaining the  importance  of  the  house- 

hold class  of  electric  goods. 

Clarence  T.  Kaufman,  foreman  of 
the  machine  shop  of  the  Seiberling 
Rubber  Co.,  Barberton,  Ohio,  is  now  lo- 

cated in  Woost€r,  Ohio,  where  he  is 
serving  as  master  mechanic  of  the 
Racer  Disc  Wheel  and  Rubber  Co.  of that  city. 

T.  E.  Barton,  master  mechanic  with 
the  Delaware,  Lackawana  &  Western 
Railroad,  has  been  appointed  treasurer 
of  the  American  Welding  Society  to 
fill  the  unexpired  term  caused  by  the 
resignation  of  Mr.  Symons,  who  has 
been  treasurer  since  the  inception  of  the society. 

Henry  A.  Klein  has  resigned  from 
the  Durant  Motors  Co.  and  will  have 
charge  of  the  standardization  of  de- 

sign for  the  Eadie  Trailer  Corp.,  New York. 

OsKAR  Kylin  was  recently  elected 
vice-president  of  the  Foster  Machine 
Co.,  Elkhart,  Ind.  Mr.  Kylin  will  con- 

tinue in  immediate  charge  of  the  sales 
and  engineering  departments. 

William  W.  Schwebs,  formerly  with 
the  Western  Electric  Co.  and  the  Keller 
Pneumatic  Tool  Co.  is  now  general 
sales  manager  for  W.  L.  Procunier, 
14  South  Clinton  St.,  Chicago,  111. 

Henry  F.  Russell,  formerly  with 
the  Lumen  Bearing  Co.,  Buffalo,  and 
for  the  past  five  years  sales  manager 
of  the  iron  foundry  department  of 
Farrar  &  Trefts,  Inc..  Buffalo,  has 
been  appointed  treasurer  and  general 
manager  of  the  Buffalo  Smelting 

Co.,  Inc. 
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Notes  from  Foreign  Countries 
One  of  the  members  of  the  Turkish 

Delegation  at  the  Lausanne  Conference 
told  your  correspondent  that  the  An- 

gora Government  was  about  to  ask  bids 
for  80  locomotives  of  different  types. 
American  locomotive  builders  should 
not  fail  to  correspond  with  the  Minister 
of  Public  Works  at  Angora  (Asia 
Minor). 

The  Rumanian  Government  has  just 
placed  an  order  for  100  passenger  rail- 

way cars  with  German  manufacturers 
at  the  total  price  of  80  million  gold 
marks. 

According  to  a  report  from  Strass- 
burg,  the  Alsacian  machinery  industry 
is  seriously  suffering  from  lack  of 
orders.  The  high  tariffs  of  the  Alsacian 
railroads  are  chiefly  responsible  for 
this  situation,  as  those  of  the  French 
ralways  are  much  lower  and  moreover 
the  Alsacian  works  have  to  bring  far 
greater  sacrifices  for  social  purposes 
than  their  French  competitors.  During 
the  year  1922,  quite  a  number  of  new 
plants  have  been  put  in  operation  for 
the  manufacture  of  electrotechnical  ap- 

paratus and  machines,  as  a  result  of 
the  increasing  use  of  electric  energy  in 
the  country. 

German  Textile  Machines 

While  up  to  some  time  ago  American 
made  textile  machines  were  exported 
to  a  large  extent  to  British  India  it  now 
seems  that  German  machines  are  lead- 

ing. According  to  a  report  of  the 
British  commercial  delegate  in  India 
just  published  in  London  the  imports 
of  textile  machines  from  Germany  dur- 

ing the  first  half  year  of  1922  fncreased 
by  .30  per  cent  as  against  the  imports 
during  the  same  period  of  the  previous 
year,  representing  a  value  of  no  less 
than  about  1,950,000  dollars.  Largely 
increasing  are  also  the  imports  of 
Swiss  textile  machines,  from  $150,000 
worth  in  the  first  half  year  of  1921  to 
$450,000  worth  during  the  first  six 
months  of  1922.  England,  too,  lost 
considerably  in  the  imports  of  textile 
machines  into  India. 

Vickers  Limited  of  England  has  just 
acquired  30  per  cent  of  the  stock- 
capital  of  the  Reschitza  Company  in 
Rumania,  one  of  the  largest  steelworks 
of  former  Austria-Hungary,  now  situ- 

ated in  Rumania.  Already  a  few 
months  ago  the  Vickers,  Ltd.,  had 
bought  25  per  cent  of  the  shares  of 
this  company.  The  capital  of  the  com- 

pany has  at  the  same  time  been  in- 
creased to  175  million  Lei.  The  works 

are  engaged  in  the  manufacture  of  all 
kinds  of  railroad  material,  including 
steel  rails,  locomotives  and  cars. 

French  Iron  Imports  Increase 

French  imports  of  pig  iron,  rolled 
iron  and  steel  amounted  during  the 
first  ten  months  of  1922  to  681,417 
tons  valued  at  443.8  million  francs  as 
against  413,706  tons  valued  at  405.5 
million  francs  during  the  same  period 
of  the  previous  year.  The  exports  of 
the  same  class  of  goods  amounted  to 
2,340,608  tons  valued  at  814.1  million 
francs  against  1,725,461  tons  valued 
at  641  million  francs  during  the  first 
ten  months  of  1921. 

According  to  figures  published  by  the 
Soviet  authorities  at  Moscow,  the  Rus- 

sian railways  are  suffering  from  lack 
of  fuel.  The  coal  production  of  the 
entire  country  amounts  to  about  four 
ler  cent  of  that  before  the  war. 

Budapest  papers  announce  the 
arrangement  agreed  upon  between  the 
official  commercial  agency  of  the  Soviet 
Republic  and  leading  Hungarian  manu- 

facturers of  agricultural  machines  and 
implements  for  the  exportation  of  these 
goods  to  Russia.  The  report  adds  that 
the  demand  for  all  kinds  of  agricultural 
machines  and  implements  in  Russia  is 
tremendous.  The  new  Russia  State 
Bank  will  guarantee  the  payments  of all  shipments. 

Record  Street  Railway 
Order  Placed 

An  order  amounting  to  more  than  a 
million  and  a  half  dollars  has  been 
received  by  the  General  Electric  Co., 
Schenectady,  N.  Y.,  from  the  Phila- 

delphia Rapid  Transit  Co.  for  car  equip- ment for  520  new  cars  that  are  to  be 
placed  in  service  on  its  lines.  The 
order  consists  of  1,040  GE-275-A  rail- 

way motors,  two  motors  for  each  car. 
Also  control  equipment  and  air  com- 

pressors for  each  car  have  been  ordered. 
This  is  a  record  order  to  be  placed  by 
any  street  car  company.  The  cars  are 
to  be  built  by  the  J.  G.  Brill  Co. 

Statement  of  American  Loco- 
motive Company 

The  annual  report  of  the  American 
Locomotive  Co.  shows  that  during  1922 
it  earned  $29,122,112  which  is  a  de- 

crease from  the  gross  earnings  of  1921 
when  the  report  showed  a  total  for  the 
year  of  $35,711,508.  The  decrease  is 
explained  by  the  fact  that  there  were 
few  orders  during  the  first  part  of 
1922.  In  contrast  with  last  January,  the 
American  Locomotive  Co.  has  on  its 
books  in  unfilled  orders,  $49,349,140 
whereas  on  Jan.  1,  1922  there  were  on 
the    books    orders    amounting   to    only 
$3,344,300. ♦ 

U.   S.   Steel   Spends  Millions 
In  Welfare  Work 

Since  1906,  the  United  States  Steel 
Corporation  has  spent  $108,509,723  for 
welfare  work  according  to  the  recent 
report  of  Charles  L.  Close  in  charge 
of  safety,  sanitation  and  welfare  work 
in  the  various  departments  of  the  cor- 

poration. The  report,  which  covers  the 
period  up  to  Dec.  31,  1922,  further 
shows  that  the  percentage  of  decrease 
in  the  accident  rate  amounts  to  56.13 
per  thousand  workers  and  estimates 
that  2,971  employees  were  saved  from 
serious  accidents  during  the  time  that 
the  welfare  work  has  been  in  effect. 

Hold  Group  Meeting  in  Detroit 

The  Electric  Steel  Founders'  Research 
Group  held  one  of  its  regular  meetings 
in  Detroit,  Feb.  5  and  6.  The  group  is 
composed  of  the  following  companies: 
Electric  Steel  Co.,  Chicago,  Fort  Pitt 
Steel  Casting  Co.,  Lebanon  Steel  Foun- 

dry, Michigan  Steel  Casting  Co.,  and  the 
Sivyer  Steel  Casting  Co.  Discussions 
and  reports  were  brought  up  during  the 
meeting  regarding  electric  furnace  prac- 

tice, core  practice  and  facing  practice. 
The  meeting  was  well  attended  and 

much  interest  was  shown  by  those 
present.  It  was  the  general  opinion 
that  group  discussions  were  of  much 
value. 

News  of  Washington  Activities 
By  Paul  Wooton 

As  the  result  of  a  preliminary  confer- 
ence with  officials  of  the  Division  of 

Simplified  Practices  of  the  Department 
of  Commerce,  manufacturers  of  steel 
lockers  have  appointed  a  committee  to 
survey  the  industry  and  report  at  a 
subsequent  meeting  on  the  practicability 
of  eliminating  some  of  the  sizes  which now  are  supplied. 

It  was  stated  at  the  conference  that 
more  than  100  sizes  of  lockers  are  being 
manufactured  and  the  representatives 
present  agreed  that  this  number  is  con- 

siderably in  excess  of  real  needs.  Style 
of  lock,  ventilation  and  other  features 
have  more  influence  upon  sales  than 
minor  variations  in  sizes,  it  was  stated. 

The  committee  on  survey  will  not  only 
canvass  the  situation  among  manufac- 

turers and  distributors  but  will  take 
up  the  subject  with  architects  and  others 
who  control  specifications.  C.  S.  Berger 
of  the  Berger  Manufacturing  Co.  was 
chosen  chairman  of  the  survey  com- 

mittee, and  appointed  as  associate  mem- 
bers M.  C.  Miller  of  the  Fred  Medart 

Manufacturing  Co.,  M.  S.  Hart  of  the 
Hart  &  Hutchinson  Co.  and  W.  G.  Brown 
of  the  Durant  Steel  Locker  Co.  Other 
representatives  who  attended  the  con- 

ference were  S.  D.  Leland  of  the  Manu- 
facturing Equipment  &  Manufacturing 

Company,  Arthur  McGrew  of  the  Dura- 
bilt  Steel  Locker  Company,  J.  B.  O'Con- 

nor of  the  Lyon  Metallic  Manufacturing 
Company,  Graham  H.  Piggot  of  the 
Federal  Steel  Fixture  Company,  Ralph 
K.  Safford  of  the  Atlas  Manufacturing 
Company  and  A.  J.  Thomley  of  the 
Narragansett  Machine  Company. 

A   Commission  on  Unemployment 

The  Senate  committee  on  educatioi. 
and  labor  has  reported  favorably  and 
without  amendment  the  Frelinghuysen 
bill  to  create  a  Commission  on  Unem- 

ployment to  study  public  works  which 
may  be  undertaken  advantageously  in 
periods  of  depression  when  abnormal 
numbers  of  men  are  without  work. 

If  enacted,  the  bill  would  establish  a 
commission  of  three  members  to  be 
named  by  the  President  and  to  serve 
without  compensation  excepting  reim- 

bursement for  expenses  incurred  in  per- 
forming their  duties,  but  with  authority 

to  employ  engineers,  draftsmen  and 
other  assistants.  It  would  appropriate 

$100,000  for  expenses  of  the  commis'^ion 
until  June  30,  1924. 

American  Electric  Fusion 

Corporation  Expands 

The  American  Electric  Fusion  Corp. 
has  purchased  a  site  for  its  new  factory 
in  the  2,600  block  on  Diversey  Boule- 

vard, Chicago. 
A  program  of  expansion  that  will  be 

carried  through  in  1923,  plans  for  a 
total  floor  space  of  between  80.000  to 
100,000  sq.ft.   of  floor. 

The  first  unit,  a  two-story  building 
of  20,000  sq.ft.  is  being  erected  now. 

The  company  reports  as  exceedingly 
busy  during  the  second  half  of  1922, 
and  the  present  orders  on  hand  are 
sufficient  to  keep  it  going  for  at  least 
the  next  3  or  4  months.  E.  J.  Henke 
is  the  president  of  the  corporation  and 
Gus  F.  Strand  the  treasurer.  The  ad- 

ditional space  provided  by  the  new 
building  will  enable  the  corporation  to 
greatly  improve  its  deliveries. 
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Increased  Demand  for  American  Macliinety 
In  All  Parts  of  Europe 

FROM  all  parts  of  the  Balkan  Pen- insula comes  the  news  announcing 
the  industrial  regeneration  of  the 
various  countries  of  that  part  of  Eur- 

ope, and  American  machinery  manu- facturers would  do  well  by  paying  close 
attention  to  those  markets. 

Though  at  the  present  time  the  prin- 
cipal imports  of  machinery  and  tools 

still  come  from  countries  with  bad  cur- 

rency, yet  the  demand  for  '"quality 
machines"  is  increasing  and  quite  a 
number  of  managers  and  engineers  are 
well  aware  of  the  superiority  of  Amer- 

ican made  machines  and  quite  particu- 
larly of  the  superiority  of  American 

machine  tools.  It  should  be  added  that 
in  most  of  the  leading  industries  of  the 
Balkan  countries  there  are  employed 
many  superintendents  and  foremen  who 
have  worked  several  years  in  the 
United  States  and,  therefore,  are  well 
acquainted  with  American  methods  as 
well  as  with  American  quality  tools.  It 
should,  however,  be  borne  in  mind  that 
catalogs  in  the  English  language  are 
of  little  use  in  those  countries.  They 
may  be  all  right  for  those  engineers 
who  had  an  American  training,  but  the 
orders  are  chiefly  being  placed  by  the 
machinery  importers  located  in  such 
places  as  Bucarest,  Warna,  Constanza, 
Braila,  Galatz,  Sofia,  Rutschuk,  Bel- 

grade, Athens,  Patras,  Pyraeus,  etc. 
Catalogs  and  printed  matter  in  German 
or  French  would  do  best. 

Hungarian  Success 

At  the  present  time  the  Hungarian 
machinery  industry  is  leading  in  the 
Balkan  markets.  After  the  end  of  the 
war  Hungarian  manufacturers  soon 
(/lened  close  commercial  relations  with 
Bulgaria  which  were  facilitated  by  the 
low  rate  of  exchange  in  both  countries, 
and  in  spite  of  all  political  differences 
with  Yougoslavia,  Hungary  does  a  large 
business  with  that  State,  the  more  as 
the  Yougoslavian  State  Railways  have 
placed  considerable  orders  for  locomo- 

tive and  car  repairs  with  Hungarian 
manufacturers.  At  present  Hungarian 
machinery  manufacturers  are  also 
negotiating  with  the  Roumanian  Gov- 

ernment and  Bucarest  importers  and 
machinery  merchants  for  the  supply  of 
all  kinds  of  machinery  and  tools. 

Where  Machines  and  Tools  Are 
Wanted 

A  friend  of  the  writer,  who  has  been 
in  the  Balkan  machinery  business  for 
the  last  twenty-five  years,  states  that 
the  followirtg  machines  are  finding  a 
ready  sale: 
Roumania:  Machine  tools,  railway 

tools,  flour-mill  machinery,  saw-mill 
and  wood-working  machines,  all  kinds 
of  machines  used  in  the  petroleum  in- 

dustries iffcluding  pumps  and  electrical 
machines,  spinning  and  weaving  ma- 

chines as  well  as  general  mill  supplies. 
Bulgaria:  Machine  tools,  railway 

material,  electrical  appliances,  tools 
used  in  tanneries  and  leather  indus- 

tries, and  especially  saw-mill  machines. 
The  lumber  industry  of  Bulgaria  is 
assuming  large  proportions  and  a  good 
deal  of  foreign  capital  has  recently 
been  invested  in  that  branch  of  in- 
dustry. 

Yougoslavia :  Machine  tools,  railway 
tools,  electric  machines,  wood-working 
michines,  and  especially  small  tools  for 

carpenters,  blacksmiths,  carriage  build- 
ers,  and   similar  trades. 

Greece:  Machinery  and  tools  used 
in  shipbuilding,  general  machine  tools, 
railway  tools,  flour  mill  machinery,  soap 
making  machines,  electrical  tools,  etc. 

Agricultural  machines  and  imple- 
ments of  every  description  are  in  good 

demand  in  all  of  the  above  countries. 

Skoda  Works  Is  Soud. 

The  Skoda  Works  of  Pilsen  in  Bo- 
hemia has  attracted  much  attention  of 

late.  First  it  was  reported  that  Hugo 
Stinnes  had  taken  a  great  financial 
interest  in  this  plant,  but  soon  after- 

ward this  news  was  denied.  As  a 
matter  of  fact,  the  French  Schneider- 
Creusot  Works  has  taken  a  large 
interest  in  this  Checoslowakian  enter- 

prise. Like  the  Krupps  at  Essen,  the 
Skoda  works  at  Pilsen  has  undergone  a 
rapid  development.  Founded  in  1869 
by  Emil  Skoda,  a  mechanical  engineer 
of  repute,  the  plant  was  put  in  opera- 

tion with  150  men.  At  the  present 
time,  the  combined  works  at  Pilsen, 
Doudlevec,  Nyrany,  Smichow  and 
Hradec-Kralove,  a  concentration  of  the 
Skoda  Works  and  those  of  the  Ruston, 
Bromovsky  &  Ringhoffer  Works  of 
Prague,  now  all  united  into  the  firm 
of  Skoda  Works  Limited,  with  general 
offices  at  Prague,  and  capitalized  at 
200,000,000  Checoslowakian  crowns  (at 
the  present  rate  of  exchange  about  $6,- 
500,000)  represent  today  with  Schneider 
Creusot  of  France  one  of  the  largest 
metallurgical  concerns  of  the  world. 
The  Pilsen  plant  alone  covers  an 

area  of  555  hectares  consuming  4.3,- 
500  HP,  is  equipped  with  about  7,000 
machines  of  almost  every  description, 
among  which  are  many  American  ma- 

chine tools,  including  turning  lathes 
capable  of  handling  working  pieces  up 
to  14  meters,  travelling-cranes  lifting 
up  to  120,000  kilograms,  forge  presses 
of  a  capacity  of  500,000  kilograms  and 
a  Harmet  press  of  1,000,000  kilograms 
of  pressure. 

The  production  at  the  Pilsen  plant  of 
the  gigantic  machine  parts  for  the 
famous  ocean  steamers  "La  France," 
"Titanic"  and  "Deutschland,"  the  pow- 

erful dredgers  for  the  Suez  Canal,  the 
huge  machine  parts  for  the  turbines  of 
Niagara  Falls  as  well  as  of  the  float- 

ing cranes  at  Pola  with  a  capacity  of 
240,000  kilograms  best  illustrate  the 
high  efficiency  of  the  works.  The  out- 

put of  the  Skoda  plants  at  Pilsen 
amounts  to  no  less  than  31,600  car 
loads  per  annum,  and  forged  parts 
weighing  from  80,000  to  110,000  kilo- 

grams are  frequently  turned  out. 

Various  Products 

The  present  Works  includes  steel 
works,  iron  and  metal  foundries,  press 

works,  extensive  blacksmith's  shops, 
factories  for  the  manufacture  of  rail- 

road wheel  tires,  springs  of  all  kinds, 
fittings,  cog-wheels,  screws  and  rivets, 
locomotive  works,  automobile  works, 
gun  factories,  ammunition  works,  a 
shipbuilding  plant,  machine  shops,  elec- 
trotechnical  works,  crane  and  bridge 
building  plant,  structural  iron  works, 
saw-mills,  woodworking  and  pattern 
shops,  a  coal  mine  and  several  lime 
kilns.  About  25,000  men  are  now  em- 

ployed in  the  works. 
Conditions    prevailing   at    present   in 

the  Austrian  machinery  industries  are 
very  gloomy.  Nearly  all  plants  work 
at  largely  reduced  time,  in  many  cases 
up  to  70  per  cent  of  normal  hours,  and 
numerous  discharges  of  workmen  are 
the  order  of  the  day.  In  fact,  the  ma- 

chinery branch  supplies  the  principal 
contingent  of  the  army  of  unemployed. 
The  chief  reason  for  this  state  of  affairs 
is  the  rate  of  exchange.  The  fall  of 
the  German  mark,  as  well  as  the  sudden 
decrease  in  the  net  cost  of  the  Chechian 

production  together  with  sudden  ameli- 
oration or  better  stability  of  the  Aus- 

trian crown  are  responsible  for  these 
conditio«s.  The  Austrian  wages  which, 
in  spite  of  the  index  system,  had  not 
followed  the  rapid  destruction  of  the 
currency  have  now  almost  reached  the 
peace  level.  At  present  the  wages  per 
working  hour  average  between  7,000 
and  9,000  crowns. 

A  similar  evolution  has  ̂ aken  place 
in  raw  material  prices  which  are  at 
present  higher  in  Austria  than  in  high 
currency  countries,  so  that  Austrian 
manufacturers  are  buying  frequently 
their  raw  material  in  Checho-Slowakia 
and    in  western   countries. 

To  make  matters  worse,  most  of  the 
Austrian  machinery  merchants  have 
large  stocks  on  hand,  chiefly  of  for- 

eign origin,  which  they  are  now  offer- 
ing at  largely  reduced  prices. 

Especially  unfavorable  are  the  con- 
ditions for  the  small  provincial  manu- 

facturers. Shops  which  up  to  the  month 
of  October  last  still  employed  100  and 
more  hands,  have  discharged  most  of 
them  and  prefer  buying  German  ma- 

chines selling  them  at  small  profits. 
Generally  speaking,  only  the  locomotive 
works  and  car  building  plants  make  an 
exception,  they  having  enough  work  on 
hand.  The  large  enterprises  engaged 
in  the  manufacture  of  electrical  ma- 

chinery and  apparatus  are  also  still 
working  full  time,  though  of  late  Swiss 
and  Italian  competition  has  been  felt. 

The  Austrian  home  demand  is  very 
small.  It  was  never  large  enough  to 
give  full  employment  to  the  Austrian 
manufacturers.  Two-thirds  of  the  pro- 

duction had  to  be  exported,  which  under 
present  conditions  is  absolutely  out  of 
the  question.  German  prices  are  far 
below  those  of  the  Austrian  manufac- 

turers, and  Chechian  competition  is 
keenly  felt  in  Poland,  Yougoslavia  and 
other  countries.   *   

S.  A.  E.  Summer  Meeting 

The  Society  of  Automotive  Engineers 
will  hold  its  summer  meeting  at  Spring 
Lake,  N.  J.,  from  June  19  to  23  and 
the  next  annual  meeting  will  be  held 
in  Detroit  during  January  1924.  There 
will  also  be  a  meeting  of  the  society 
in  Cleveland,  April  26  to  28  which  will 
be  devoted  to  Automotive  Transpor- 

tation. In  October,  Cleveland  will 
again  be  the  meeting  place  when  the 
Production  meeting  will  be  held.   ♦   

Worthington  Report  Sliows 

Improvenienl 

By  the  annual  report  of  the  Worthing- ton Pump  &  Machinery  Corp.  for  1922, 

a  net  of  $879,685  is  sho^^-n  which,  after 
interest,  depreciation  and  federal^  taxes 
are  deducted  is  equivalent  to  $4.73  per 
share  on  class  A  preferred  stock.  Dur- 

ing 1921,  the  corporation  showed  a  net 
loss  of  $188,630.  This  year's  report  if considered  favorable  by  the  stock 
holders  when  compared  with  that  of 
last  year  and  the  year  before. 
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Vhr   Tn  five-Hour  Shift   in   Iilllustry.    I5y  the 
Cunwriiti*'*-    on     Work-l'eriods    in    (Con- 

tinuous-Industry     of      the       Federated 
American  KnKineering  Societies.      \Vitl» 
a    foreword    hy     Warren     G.      Harding, 
t/resident    of    the    United    States.      Two 
hundred     ninety-three     6x8     in.     pages, 
cloth  hoards.      Published  hy  K.  P.  But- 

ton  &   Co.,    6S1    Fiftli   Ave.,   New    York, 
X.  Y.    Price  $3. fid. 

In  1921  the  Cabot  Fund  made  a  grant  to 
the  Federated  American   Kngineering  Socie- 

ties to  carry  on  the  investigations  reported 
In    this    hook   and    tlie  coimnittee   on    work- 
(■•■riods     in     continuous-industry     %vas     ap- 

pointed.     To    Horace    1:.    Drury    there    Was 
assigned   the  task  of  ascertaining:    The  ex- 

tent of  two-shift  work  in  continuous-process 
industries    otlier    titan    the    manufacture    of 
iron  and  steel ;  and  the  experience  of  those 
manufacturers  who  had  changed  from  two- 
shift  operations    to   the   three-shift   or   some 
other   .system.     To    Bradley    Staughton    was 
assigned  the  task  of  studying   the  technical 
aspects  of  changing  from  a   two-shift  to  a 
three-shift  system  in  the  iron   and  steel   in- 

dustry.    In  reading  the  Ixiok  lliese  two  as- 
signments must  l»e  kept  in  mind.     The  hook 

reports  facts  found  and   conclusions  drawn 
from  those  facts.     It  points  out  certain  pro- 

cedure   that    should    he    avoided    and    other 
that  it  is  advisable   to  follow,   in   changing 
from  the  two-  to  the  three-shift  period,  all 
discovered    by    the    manufacturers    investi- 
gated. 
The  book  is  divided  into  three  parts: 

■Summary  of  detailed  reports  ;  a  general  sur- 
vey ;  and  the  iron  and  st*'el  industry.  In 

part  two  are  explained  the  problem  in  gen- 
eral and  the  scope  and  nn-thod  of  the  in- 

vestigation. Industries  other  than  iron  and 
steel  are  indicated  V>y  the  following  chapter 
headings  of  part  two :  The  metal  indus- 

tries (non-ferrous  as  well  as  iron  and 
steel)  ;  glass  and  cement  ;  lime,  brick,  pot- 

tery ;  chemical  industries;  sugar,  salt,  pe- 
troleum, cottonseed  and  other  vegetable 

oils;  paper,  flour,  ruliber,  miscellaneous 
manufacture.s,  mines  ;  electricit.v.  gas.  water, 
ice ;  transportation,  conmiunication.  care- 
taking,  personal  service. 
Because  of  the  large  number  of  specific 

cases  cited,  the  broad  scope  of  the  investi- 
gation, and  the  fact  that  the  investigators 

represent  so  large  a  l)ody  of  engineers  as 
the  Federate(l  American  Engineering  So- 

cieties, the  report  will  be  widely  read  and 
will  have  an  important  influence  on  hours 
in  industry.  AVith  the  .statistics  anil  details 
of  the  report  in  the  background,  we  find 
of  i>articular  interest,  the  general  conclu- 

sions of  the  committee,  some  of  which  are: 
"There  is  no  direct  relationship  between  the 
question  of  abandoning  the  twelve-hour 
shift  system  and   tlie   (luestion   of   adoi>ting 
the  eiglit-liour  shift  system   Cer-. 
tainly  the  change  itself  has  involved  no 
judKment  as  to  the  rHative  merits  of  a 
working  day  of  eiglit  hours  as  com|>ared 
witli  a  working  da.v  of  any  other  length 
shorter  than  twelve  hoiii's.  .  .  .  There 
is  a  practical  unanimit.v  of  opinion  in  indus- 

try as  to  the  desirability  of  the  change  pro- 
vided the  economic  loss  is  not  too  great. 

The  weight  of  evidence  indicates  that  the. 
change  can  u.sually  be  made  at  a  small 
financial  sacrifice  on  the  part  of  the  workers 
and  the  management.  Under  proper  cornli- 
tions  no  economic  loss  need  Ije  suffered.  In 
certain  instances,  indeed,  both  workers  and 
stockholders  have  profited  by  the  change." 

Two  quotations,  frcan  the  body  of  the  re- 
port, having  to  do  particularly  with  the 

metal  iudustrit^s  are  well  included  in  a  re- 
view: "The  majorityllt  managers  and  ex- ecutives with  whom  the  matter  was  dis- 

cu.ssed  believe  that  the  good  of  the  industry 
can  be  better  served  by  eliminating  the 
twelve-hour  day  than  by  increasing  divi- 

dends, provided  that  by  means  of  labor- 
saving  devices  and  in  other  ways,  this  step 
can  be  taken  without  serious  injury  to  the 
Industry."  And,  "...  the  steel  industry 
has  continued  to  operate  largely  on  the  two- 
shift  system,  whereas  in  all  the  non-ferrous 
metal  industries  the  eight-hour  shift  be- 

came general  long  ago,  and  is  now  practi- 
cally universal." 

The  trend  of  industry  for  the  last  twenty 
years  or  so  has  been  away  from  exceedingly 
long  hours.  Individuals,  employers,  cor- 

porations, have  sensed  the  possibilities  for 
gre.tter  service,  both  in  the  production  of 
goods  and  to  humankind,  in  the  shorter 
work  period.  But  the  lack  of  information, 
not  alone  on  what  other  industries  were 
doing,  but  even  about  what  other  groups  in 
the  same  industry  were  doing,  has  had  a aeterrent  effect  on  changing  the  work  per- 

iod.    What  was  needed  was  for  a  disinter- 

ested or  non-partisan  grou|i  to  collect  and 
analyze  data  on  all  industry,  from  which the  interested  parties  might  learn  of changes  maile,  experiments  tried,  and  re- 

sults achi.ved.  Such  collection  and  analysis have  now  been  made  by  the  group  best fitted  for  the  work — the  engineers.  As  an accomphsbment  in  itself  it  will  l)e  lastlnif. 
and  It  IS  w  orth  even  more  us  a  basis  for tunher  study  and  later  Invegtlgatlons. 

Trade  Catalogs      I 

Export  Oppoi-tunities 
The  Bnrenn  of  Forpiarn  and  noniri.tl<- 

Conimerre,  Ilepiirlnient  of  Coiiinirrrr, 
WliMhiiiirton,  I>.  «'..  has  inmilrlen  for  the 
aicenrleN  of  niacliinery  mid  niHrhliie  tooln. 
Ati.v  iiiforniatloii  deNlre<l  reKiirdhiK  theHe 
opiiortllllitlpH  can  he  xeriired  from  the  above 
ad«lreHN  h.v  referring  to  th4»  number  follow- 

ing  eaeli   Item. 

Machinery  for  making  wax-honey  combs 
and  other  beehive  equipment.  Spain.  Pur- 

chase.    Keference  No.  biH. 
All  the  machinery  and  accessories  neces- 

sary for  printing  a  sixteen-page  paper. 
Mexico.  Purcha.se.  Quotations,  f.o.b.  fac- 

tory. Catalogs  and  price  lists  desired.  Ref- erence No.  5449. 
Machines  for  tricot  factories.  Sweden. 

Purchase.  Quotations  c.i.f.  SwedLsh  port. 
Terms,  cash  on  the  arrival  of  goods.  Refer- ence No.  5450. 

Machines  and  tools  of  the  best  iiuallty 
for  use  in  the  tanning  and  shoe  industries. 
Austria.  .Vgency.  Quotations,  c.i.f.  Ham- 

burg. Terms,  payment  against  document. Reference  No.  54u4. 

Mechanics'  tools  and  metal-turning  lathes. 
Poland.  Agency.  Correspondence,  German 
or  Polish.     Reference  No.  546!). 
Two  railway  wrecking  cranes,  one  of  10ft 

tons  caiiacity  and  the  other  of  12ft'  tons 
capacity,  both  to  have  self-propelling  at- 

tachments. South  Australia.  Purchased. 
Quotations,  c.i.f.,  Gotehorg.  Terms  cash 
against  documents.     Reference  No.  5474. 

(handle-molding  machines  containing  l.ftftft 
to  2.0ftft  forms,  20  millimeters  in  diameter, 
three  machines  to  lie  120  millimeters  long 
and  three  to  be  150  or  16ft  millimeters  long. 
Poland.  Purchase.  Quotations,  c.i.f.  Dan- 

zig. Full  description  with  offers  are  desired 
at  once  by  i)ost.     Reference  No.  55ft2. 

Tlie  nnmeH  nnd  addreNMeN  of  the  following 
nierehantN  will  l>e  forwarded  upon  requent 
to  the  Philadelphia  Commercial  MUMenm. 
34th  below  Npruee  Street.  I'hIlRdrlphia.  Ph. 
KefiueHts  sliould  be  made  h.v  number. 
Kngineering  machinery  of  all  kinds,  labor- 

saving  machiiiery  and  household  machinery. 
Havre  France.  Correspondence  in  Kngliah. 
Reference  No.  40,485. 

Machine  for  glueing  and  drying  cotton  to 
make  wadding.  Valparaiso.  Chile.  Corre- 

spondence in  Spanish.    Referen<'e  No.  40,4.SS. 
Forging  machine  and  tools.  Tokyo, 

.lapan.  Purcha.se.  Correspondence  in  Kng- 
lish.    Reference  No.  40,496. 

Machines  for  knitting  and  making  socks 
in  the  liome.  Catalogs  requested.  I.lina, 
Peru.  Correspondence  in  Spanish.  Refer- ence No.   40,497. 

Hand  cotton  gins,  hand  carding  machines, 
hand  spinning  machines  and  hand  weaving 
machines.  Sketch  and  working  drawings  of 
each  machine.  Velasco.  Bolivia.  Corre- 

spondence in  English.   Reference  No.  40,5ftO. 
Machinery  for  making  bolts  and  nuts,  box 

machinery,  can  making  machlner.v.  etc. 
Manila.  Philippine  Islands.  Correspondence 
in   lOnglish.      Reference   No.   40.501. 
Machinery  for  making  wooden  tooth- 

pick.s.  ("oahuila.  Mexico.  Corre.sponden<'e in   Spanish.     Reference   No.   40,511. 

Catalogs  Wanted 
The  American  Machinery  Corp..  Madrid. 

Spain,  is  desirous  of  receiving  catalogs  of 
graduating  and  marking  machines  for 
scales  and  weighing  machines,  .\jnerlcan 
manufacturers  should  send  six  copies  of 
the  catalogs,  four  copies  of  the  price  list 
and  discount  sheets,  quotations  to  be  f.o.b. 
New  York,  including  boxing  for  export  and. 

according  to  the  request,  "on  no  account should  net  and  gross  weights  and  cubic 
measurement  be  omitted. 

Die  Ilradn.  Tlie  Elastern  Machine  Screw 
Cori)..  .\ew  Haven,  Conn.  H&t;  Helf-..|«-n- 
Ing  die  heads  and  HSlQ  threading  machineM 
are  treated  In  the  catalog  recently  received from  this  company. 

Welden.  The  U.  S.  Electric  Welding  Co., 
Cleveland.  Ohio,  fiulletln  .Vo.  23.  describ- 

ing the  comjiany's  new  welder,  S..\.F..  la now  ready  for  mailing. 

Tapper  and  Hiopiivr.  The  Medart  Co.. 
Potomac  and  DeKalb  Streets,  St  Louis.  Mo. 
The  advantages  of  the  Medart  Safety  Cu- 

pola Tapper  and  Stopper  are  cleverly  wt 
forth  in  a  short  folder  just  l8Hue<l  by  this 
lomiiany. 

.,  T,'??""-  ̂   "•  *  ■'■  E-  Meylan,  Klalto Building,  5,-.2-554  Seventh  Ave.,  .\ew  York 
Cit.v.  An  Illustrated  folder  cox-erlng  price revisions  has  been  issued  by  this  company. 

Te««  Indtrnlorit.  Fallon  Machlncrj-  Co.. 
.Salem,  Mass.  The  iSoulet  Universal  Mi- 

crometer Test  •Indicator  Catalog,  covering 
attachments  and  |)rlce  list,  has  been  iKMued to  the  trade. 

(irlndrra.  Wisconsin  Electric  Co..  Racine, 
Wis.  The  company's  new  Illustrated  folder describes  the  Duniore  high-speed  grinder  In 
an    attractive    manner. 

VI-eN.  Mantle  &  Co.,  347  Madison  Ave„ 
New  York  City.  This  firm  has  issued  a  de- 

scriptive folder  of  its  product,  the  Mantle Vise. 

Portable  EIrrtrlo  drIIU.  crlnilerH  and  buf- 
fers. The  Cincinnati  Electrical  Tool  Co.. 

Cincinnati,  Ohio.  Catalog  No.  18.  treating 
full.v  and  comprehensively  the  complete  line 
of  portable  electrical  drills,  grinders  and 
buffers  of  this  compan.v,  has  been  Issued 
and  mailed  to  prospects. 

Forthcomina  Meetings 

International      Clmmlier      of      Commerce*. 
Second  general  meeting,  Rome,  Marclt  IS 
to  24.  Julius  Barnes,  President  of  the 
United  States  Chamber  of  t'ommerce  will bead  the  -American   delegation. 

National        Mrtal        Trades        AHSoriatlon. 
Twenty-fifth  annual  convention  to  bo  held 
at  Hotel  .\stor.  New  Y'ork  City,  April  18 
and    19.      L.   W.    Fischer,   secretary. 

Societ,v  of  IndnMtrtal  l-:nicineerH,  Spring 
convention  at  Hotel  l>ibsun,  Cincinnati, 
Oliio.  .\pril  18  to  2ft.  Secretary.  George  C. 
Dent,   327   South   La   Salle  St.,   Chicago.    111. 

Anierlean  tlenr  Manufacturers'  .VsHocla- 
tlon.  Sev*-ntb  annual  meeting  .April  19.  20 
and  21,  Hotel  Cleveland,  Cleveland.  Ohio. 

National  Foreign  Trade  Conncll.  .Vnnual 
meeting  al  the  Grunewald  Hotel,  New 
Orleans.  La..  April  25  to  27,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  .N'ew York    City. 

American  Fouiidrympn*H  AMnoclation.  An- 
nual convention,  and  exhibition  at  Public 

Hall.  Cleveland.  Ohio.  .\pr:l  30  to  May  3. 
1923.  C,  E.  Hoyt.  140  South  Dearborn  St„ 
Chicago,   is  secretary. 

American  Electro  rhemical  Society.  Seml- 
iHimial  meeting.  Hotel  Commodore.  New 
York  City.  May  3  to  5.  1923,  Colin  G. 
Fink.  327  South  La  Salle  St.,  Chicago,  III.. 
is  secretary. 

National  Snitpl.v  and  Machliier.v  Pealers* AsHoclation;  S<Mlthern  Snppl.v  and  Mwhin- 
er.v  IJealers'  .AHHoriation ;  and  the  Amerirx.t 
Siippl.v  and  ̂ liichlner.v  >lannfncturcr»'  As- sociation, triple  convention,  in  Cincinnati. 
riliio.  Mav  17.  18.  19.  i!>23.  F.  D  Mitchell. 
1819  Broadway.  New  York  City,  Is  .secretary. 
.Vmerlcan  Society  of  Mechanical  Kngl- 

neers.  Spring  meeting  at  Montreal.  Can.. 
.Vlay  2S  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  Y'ork  City. 

American    Societ.v    for    Testing    Materials. 
Annual  meeting  at  .Atlantic  Citv.  June 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,    is  secretary. 

Society  of  .Automotive  Knglncem.  Sum- 
mer Meeting.  Spring  Lake.  N.  Y..  June 19  to  23. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Pig-iron  market  gaining  strength.  Steel  scrap, 
semi-flnished  and  finished  steel  prices  higher  during  week. 
Steel  demand  heaviest  since  1920.  Plates  quoted  at  $2.20@ 
$2.40  per  100  lb.  in  large  tonnages;  small,  carlot  sales  at 

premium  prices,  as  high  as  $2.50.  Structurals  at  ruling  min- 
imum of  $2.25;  bars,  $2.20@$2.25.  Mills  heavily  booked,  but 

handicapped  by  car  and  labor  shortage  in  satisfying  demands 
of  consumers.  Car  materials,  oil-tank  plates  and  structurals 
for  spring  building  season,  form  bulk  of  demand. 

Accumulating  orders  forcing  copper  prices  upward;  rise 
of  ic.  per  lb.  during  last  week.  Tin  advanced  13c.  per  lb. 
in  week;  price  highest  since  1920.  Zinc  market  stronger; 
lead  higher.  Following  general  rise  in  metals,  fabricated 

bras3  and  copper  products  advanced  in  New  York  and  Cleve- 

land warehouses.  Dealers'  purchasing  prices  of  old  metals, 
non-ferrous,  also  affected  by  rising  market. 

Declines — ^Coke  market  lower;  down  about  $1  per  ton 
during  week.     No  other  declines  reported. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  —  Quotations    compiled    by   The 
Matthew  Addy  Co.: 
CINCINNATI. 

No.  2  Southern    ?29.0S 
Northern  Basic    29.77 
Southern  Ohio  No.  2    30.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33 . 44 

BIRMINGHAM 

No.  2  Foundry    2S  .00 
PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2.2.';@2.7S)    30.14 
Virginia  No.  2    33.17 
Basic    28.50 
Grey  Forge    29.00 

CHICAGO 
No.  2  Foundry  local    30.00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.7S)    31.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    28.50 
Basic    28 .  50 
Bessemer    29.27 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Cleveland     5 J@)6 
Cincinnati     4f @6 
New  York         5.5 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland      Chicago 
No.  10         2.SO@2.75  4.19  3.65  4.00 
No.  12         2.60@2.85  4.24  3  70  4.05 

No.  14         2.70@2.95  4.29  3.75        '    4.10 
No.  16         2.90@3.15  4.39  3.85  4.20 

Black 

Nog.  17and21.      3.20@3.3S  4.70  4.20  4.70 
Nos.  22  and  24.      3.25@3.40  4.75  4.25  4.70 
Nog.  2S  and  26.      3.30@3.4S  4.80  4.30  4  75 
No.  28        3.35@3.50  4.90  .4.40  4.85 

Galvanized 

Nos.   10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   
No.  28   

Pittsburgh      New  York     Cleveland    Chicago 
3.35@3.65 
3.45@3.75 
3.75@4.05 3.90@,4.2o 

4.05@4.35 
4.35(S;4.6S 

4.90 
5.00 
5.30 

5.45 
5.60 
5.90 

4.30 
4.40 

4.70 4.85 

5.10 
5.40 

4.85 
4.95 

s'.ib 

5.55 

5  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3.... 

2   

2J  to  6. . . 7  to  8... 

9  to  12.., 

Steel Black 

64 

57 
61 
58 

57 

Iron 
Black 

,.     30 

..  23 

..  26 

. .  28 

.  .  26 

BUTT  WELD 
Galv.  Inches 

52J         Itol^. LAP  WELD 

45i         2   
49i         2Jto4.. 
45i         4^  to  6.. 
iii         7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ     62     511    i  to  1}    30 
2  to  3     63      52J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2         55  44J         2       23 
2Jto4         59  48i         2^  to  4       29 
4ito6         58  47i         4ito6       28 
7  to  8         54  41J         7  to  8       21 
9  to  12         48  35J         9  to  12       16 

Gah 

13 

7 

11 

13 
11 

14 9 

15 
14 

7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55i%    43^%   62J%   48J% 
2Jto6in.  steel  lap  welded.  51%    38%    .=;3J%    40i%    S9i%   45J% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
gtock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS- 
100-1  b.  lots: 

-Warehouse  prices  in  cents  per  pound  in 

New  York  Cleveland  Chicago 
4.50 

6.00 
4.50 

6.00 

6.00 
6.00 

6.03 8.00 6.10 4.54 
4.36 

4.30 
6.75 

8.25 
7.25 5.50 

5.30 5.  SO 4.05 3.90 

3.95 

4.55 
4.40 

4.45 3.29 3.16 
3.05 3.19 

3.06 
2.95 

3.19 
3.06 2.95 

3.99 3.61 3.70 3.29 
3.01 

3. 02  J 

3.04 
2.91 

2. 92  J 

5@60% 40(3,55% 

50% 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel     
Floor  plates    
Cold  finished  shaftingor  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base) .... 
Soft  steel   bands  (base).   
Tank  plates   (base)   
Bar  iron   (2.75  at  mill)   
Drill  rod  (from  list)        S5@60% 
Electric  welding  wire: 

^s    8.50      14.00 
i    7.00      12.25 
s^VtoJ    6.75     11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York       17.00 
Tin,  5-ton  lots.  New  York      44 . 25 
Lead  (up  to  carlots),  St.  Louis       8.20;     New  York.  8  77i 
Zinc  (up  to  carlots),  St.  Louis       7.45;     New  York.  7.90 

Aluminum,  98  to  99%  ingots,  1-15  ̂ ^^  ̂ °'^  Cleveland  Chicago ton  lots    25.20  25.00 
Antimony  (Chinese),  ton  spot        8.12J  9.00 
Copper  sheets,  base     24.50   23.75@24.00 
Copper  wire  (carlots)      18.25  19.75 
Copper  bars  (carlots)     22.25  23.00 
Copper  tubing  (carlots)     26.75  28.00 
Brass  sheets  (carlots)     20.37J  23.00 
Brass  tubing  (carlots)     25.00  28.00 

26.00 
8.25 

23.00 16.25 

19.50 
23.00 

18.75 
20.50 
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Shop  Materials  and  Supplies is 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (carlots)      18.621 
Brass  wire  (carlots)     20.87J 
Zinc  sheets  (casks)      10.25 
Solder  a  and  i),  (caselots)     30.50 
Babbitt  metul   (83%  tin)     42.00 
Babbitt  metal  (35%  tin)     25.00 
Nickel  (ingot  and  Shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.J.  .   32.00 

20.00 1S.7S 
22.00 
10.25 
30.50 

20.00 49.25 
36.00 18.00 

SPECIAL  NICKEL  AND  ALLOYS — Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)        55 

Hot  rolled  rods,  Grade  "A"  (base)       50 
Cold  drawn  rods,  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D"— high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb. ,  f.o.b.  Huntington,  W.Va.: 
Shot  .    32.00     Hot  rolled  machined  rods  (base). .  .     48.00 
Blocks..     32.00     Hot  rolled  rods  (base)       40.00 
[ngots     38.00     Cold  drawn  rods  (base)       46  00 
Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,heavy,  and  crucible.    13. S0@14. 00  13.50         13.50 

Copper,  heavy,  and  wire      13.25@13.75  13.25         13  00 
Copper,light,  and  bottoms...   11.50@12.00  11.50         12.00 

Lead.heavy       6..25@6.7S  6.50          6.75 
Lead,  tea        5.75®  6.00  5.00           5.75 
Brass,  heavy,  yellow       8.25(^8.75  ....           8.25 

Brass,  heavy,  red      11.00@11.50  11.25         10.50 
Brass,  light       7.00®  7.50  7.00          7.25 

No.  1  yellow  brass  turnings..     8.00®  8.50  8.00          8.00 
Zinc...      ...     5  00®  5.50  4.50          4.25 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- 
York land      Chicago 

"AAA" 
IC. 
IX. 

"A"  Grade: 
IC. 
IX, 

Grade: 
20x28, 
20x28, 

112  sheets       20.00 
112  sheets       23.00 

20x28.    112  sheets       17.00 
20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb..        112  sheets       12.00 
IC.  112  sheets       12.30 

Terne   Plate 
Small  lots.  8-lb.  Coating: 

100-lb.,    14x20         700 
IC,  14x20         7.25 

18.25 

21.00 

16.00 

18.75 

11.50 
11.90 

6.00 

6.25 

18.50 
20.90 

17.00 
19.60 

14.50 
14.80 

7.25 
7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb..     30.10@0.13 
Cotton  waste,  colored,  per  lb.         .07®.  12 
Wiping  cloths,  135xl3hperlb.  .16 
Wiping  cloths,13 1x20 'j.per  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  sulphur,   per  1001b    3.40 
Linseed  oil,  per  gal.,  5  bbl.lots.  1.01 
White  lead,  dry  or  in  oil     1001b.  kegs. 

Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fire  clay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   

Coke,  prompt  foundry,  Connellsville   

Cleve- 
land      Chicago 

$0.13   "     $0.11} .10  .08 

32.00  per  M        .10 

48.00  per  M        .13 
2.40  2.65 
3.25  3.50 
1.06  1.07 

New  York,  14.25 
New  York,  14.25 
New  York,  15.75 

.65  .60 

.per  net  ton    $7.00 

.per  net  ton      8.00 

3.50  net  S4.00  off 

3.90net         

     65-5% 

60-5% 

70-10% 

45% 55% 
70% 

40-10% 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Litti 

New       Oeve- York         land   Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in       40%  50-10-5%  50% 
liandlix3in.  uptol2in       20%       50%  50% 
With  cold  punched  sq.  nuts       25%     $3.50net        .... 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  ...     40% 
Square  and  hex.  head  cap  screws        70% 
Carriage  bolts,  upto  1  iii.x30in..  30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 
Semi-finish?d  nuts  |  and  larger       60% 
Case-hardened  nuts     50% 

Washers,  cast  iron,  Jin.,  per  1(X)  lb.  vnet)$6.00 

Washers,  cast  iron,  |  in., per  100  lb.  (net)  4.50 

Washers,  round  plate,  per  100  lb.  Off  list  3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  1 .00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Otf  list  1 .00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  1 .00 

Nuts, cold  punched.hex.,per  100  Ib.Offlist  1.00 
Rivets: 

Rivets,  iV  in.  dia.  and  smaller    45% 
Rivets,  tinned    50% 

Button  heads  l-'in.,  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      $5.00  ?3. 90 

Cone  heads,  ditto   (net)        5.10     4.00 
IJ   to   IJ-in.   long,    all   diameters, 
£Xr/J^perl00lb         0.25       

fin.  diameter   EXTRA       0.15       
Jin.  diameter   EXTRA       0.50       
1  in.  long,  and  shorter    EXTRA      0.50       
Longer  than  5  in    EXTRA       0.25       
Less  than  200  lb    EXTRA       0.50       

Countersunk  heads.......  £^^7"*^       0.35       $3.70baw 
Copper  rivets    SS-5%         50%  50% 

Copper  burs           35%  50%  20% 

70% 

33.50 

4.00 

5.00 

3.00 

3.00 3.00 3.00 

60% 

60% 

80% 

J3.50 3.50 
3.50  net 4.00 4.00 

4.00 

4.00 

60% 

4fc.  net 

X3.7S 
3.85 

.  0.15 

.  0.15 

.  0.50 

.  0.50 

,  0.25 
.  0.50 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       $0.55 

Machine    lubricant,    medium-bodied 
(50  gaL  bbl.),  per  gal           0.297 

Belting — Present  discounts  from  list  in 
fair  quantities  (i  doz.  rolls). 
Leather — List  price,  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  $2.88: Medium  grade   ^^I'^^^r 

Heavy  grade   20-5-2  J% 
Rubber  and  duck: 

First  grade           "J/o 
Second  grade   _•  ■  •  •         6i% 

Abrasive  materi  als— In  sheets  9x1 1  in., 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         85.84 

Emery  paper   ,•         »•»" 
Emery  cloth   _•          ̂ '-o* 
Flint  cloth,  regular  weight,  width  3i 

in.,  No.  1  grade,  per  50  yd.  roll. 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: 
Paper   
Cloth   

50.50      $0.67J 

0.35        0.40 

40i%      50% 30-5%  40-5% 

50-10%  40-10% 
60-5%  60-5% 

$;  84 

11.00 

31.12 S6.48 

8.80 

29.48 
4.50 

1.32 
3.02 

4.28        4.95 

1.24 

2.67 
1.40 

3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Ala..  HuiitHVille — G.  C.  Brown  &  Co. — ma- 
chine shop  equipment,  including  lathe,  drill, 

etc. ;  also  veneer  plant  machinery. 
Conn..  Hartford — J.  Dolin,  29  Windsor 

Ave — garage  equipment. 
»«■!..  Wilmington — Electric  Hose  &  Rub- 

ber Co.,  12th  and  Dure  Sts. — one  6  to  7  ft. 
vertical  boring  mill,  one  .single  heat  bolt 
cutter  and  one  backgeared  plain  miller. 

III..  ChampaiKn — C.  K.  Kruse,  69  East 
I'niversitv  Ave.,  (garage) — belt  driven  S  -x 
16  ft.  lathe. 

HI.,  Cliicago — C.  C.  Anderson,  74  West 
Washington  St. — power  driven  forge,  lathe, 
power  hacksaw,  emery  wheel  stand,  220 
volt  electric  drill,  vice  anvil  and  20  to  30 
in.  drill  press. 
m.,  Chicago — Atchison,  Topeka  &  Sante 

Fe  By.  Co..  Railway  Exch.  Bldg.,  M.  J. 
Collins,  Genl.  Purch.  Agt. — Amer.  Wood 
Working  Machine  Co.  No.  4  40  in..  Figure 
b043  combination  hand  rip  saw  and  re- 
saw,  capacitv  20  x  20  in. ;  Fay  &  Egan 
No.  171  extra  heavy  planer,  matcher  and 
medium  sizer.  capacity  20  in.,  size  14  x 
20  in.,  capacity  30  in.,  size  14  x  30  in.  ; 
No.  364  Fay  &  Egan  automatic  railway 
cutoSE  saw,  40  in.  saw  to  cut  13  in.  thick, 
16  In.  wide,  table  8  ft.,  4  x  24  in.,  36  in. 
saw  to  cut  11  in.  thick,  19  in.  wide;  No. 
458  Greenlee  44  in.  automatic  cutoff  saw, 
7i  in.  table,  range  16  in.  thick  with  44  m. 
saw;  No.  430  Greenlee  extra  heavy  self- feed  rip-saw  table  with  counter  shaft  to 
civt  14  X  24  in.  with  36  in.  saw  ;  Amer.  No. 
77  planer  and  matcher  Model  5,  capacity 
9  X  15  in.  ;  Greenlee  No.  369,  3  ft.  borer 
with  foot-feed  ;  No.  312  Fay  &  Egan  mul- 

tiple spindle  borer;  Greenlee  No.  502-P gainer  with  head  to  gain  12  in.  long  x  3 
in.  deep ;  Greenlee  No.  331  automatic  car 
gainer  with  head  to  gain  12  in.  long  x 
3  in.  deep  ;  Yates  No.  52  scroll  saw  ;  Fay  ic 
Kgan  No.  42  lightning  handsaw;  No.  311 
Yates  band  rip-saw  ;  No.  109  Fay  &  Egan 
50  in.  automatic  band  rip-saw,  range  14  in. 
thick  X  28  in.  wide  ;  No.  263  Fay  &  EJgan 
lightning  rip-saw,  range  14  in.  thick  x  18 
in.   wide,    36    in.    saw. 
m.,  Chicago — Chicago  Roller  Skate  Co., 

4458  West  Lake  St. — multiple  spindle  auto- 
matic screw  machine. 

111.,  Urbana — Fov's  .\uto  Service  &  Stor- 
age Co.,  F.  Foy,  Purch.  .^gt.  —  complete 

equipment  for  automobile  repair  and  gen- eral machine  shop,  including  power  hoist, 
trolley,  heavy  duty  lathe,  drill  press,  cylin- 

der grinders,  etc. 
Ind.,  Braiil — Brazil  Machine  &  Fdry.  Co. 

— foundry  and  machine  shop  equipment,  to 
replace  that  which  was  destroyed  by  fire. 

Ind.,  IiiilianapoliH — E  Stiegelmeyer,  1446 
Prospect  St. — foundry  and  machine  shop 
equipment,    including   lathes,    drills,   etc. 

Ind..  Xew  Allmii.v — Natl.  Hame  &  Chain 
Co. — macliine  shop  equipment. 
Kan.,  .\bilene  —  Abilene  Thrasher  & 

Tractor  Co. — lathe,  drill  press  and  emery 
stand,    all  power    operated. 

Kan..  .Aiignnta — L.  A.  Pendergraft — • 
power  lathe,  emery  stand,  belting,  drill 
press,  pulleys,  hangers,  bearings  and  small 
tools  for  new  machine  shop  at   Eureka. 

Kan..  .Salina — Wyatt  Mfg.  Co  (manufac- 
turer of  tractors  and  farm  implements) — - 

power   lathe. 
Kan..  Wichita  —  Liberty  Garage,  840 

North  Main  St.,  J.  Bona,  Purch.  ,\gt. — large 
>  power  machine  lathe. 

Kan..  Wichita — A.  W.  Skinner,  c/o  White 
Truck  Co..  East  Lewis  St. — complete  hand 
tools  for  Ford  repair  work,  for  new  ma- 

chine shop  at  Burden. 
La.,  Baton  Ronge  —  Standard  Oil  Co., 

North  Baton  Rouge — 24  in.  back  geared, 
high  speed,  motor  driven  radial  drill ;  one 
motor   driven,    one    spindle,    sensitive    drill. 

Md.,  Haltimore — C.  L.  Rhode  &  Sons.  Inc., 
3rd  St..  (ship  repair  plant),  address  Purch. 
Agt.  of  company — lathes,  planers,  shapers, 
grinders,  etc.,  for  machine  .shop,  to  replace 
that  which  was  destroyed  by  fire. 

MasN.,  BoNton — E.  F.  Blake.  18  Harvard 
Ave. — additional  small  tools  and  equipment 
for  garage,  including  drills,  reamers, 
punches,    etc. 

MasH..  HoHton  —  Tremont  Sign  Co..  4  83 
Tremont  St.,  address  manager — S  ft.  sheet 
iron  brake  (used),  tinsmith's  shears  (foot power),  also  other  small  tools. 

MaNK,,  Springflcld — A.  Beckman.  Oakland 
St.— 18  in.  X  8  ft.  lathe,  24  x  24  in.  x  S  ft. 
planer,  drill  press  and  miscellaneous  small 
tools    for  new   machine    shop. 

Mich..  Detroit — Gorham  Tool  Co..  West 
Jefferson  Ave.  and  21st  St. — machine  ecjuip- 
ment  for  the  manufacture  of  special  tools. 

Minn.,  St.  Paul — R.  B.  Whitacre  &  Co.. 
Inc..  205  South  Rol)ert  St. — one  iron  planer, 
to  plane  30  in.  wide  and  at  least  26  in.  high, 
5  or  6  ft.  bed  ;  also  one  shaper.  26  in.  stroke, 
to  plane  a  surface  30  in.  long  (used). 

Mo,,  Butler — .\rmstrong  Bros.,  (contrac- 
tors)— power  grinder. 

Mo..  KanBan  City — Burnell  Bros.  Bra^s 
Wks.,  204  .\ew  Nelson  Bldg.,  A.  Burnell, 
Purch.  Agt. — 16  in.  turret  lathe  and  a  15  in. 
drill  press,  both  tor  power  equipment. 

Mo.,  St.  Louiji — -Mueller  Bros..  1436  Mack- 
lind  Ave.,  (manufacturer  of  billiard  tables). 
M.  Mueller,  Purch.  .\gt. — 110  volt,  S  or  J  in. electric  drill. 

Mo..  St.  Louis — D.  Powers,  4  North  9th 
St. — power  key  cutting  machine. 

X.  J..  Trenton — E.  R.  Huddy  &  Sons.  Lex- 
ington and  Coates  Sts..  (slate) — sheet  metal 

working  machinery  and  tools. 
N.  y.,  Adams  —  W.  S.  Rice  Mfg.  Co. 

(manufacturer  of  trusses)  —  small  power 
ojjerated  punch  press  to  cut  shapes  from 
light   gauge   sheet   metal. 

N.  y.,  Brooiii.vn — Metropolitan  Material 
Co.,  Flushing  and  Woodlawn  .\ves. — com- 

bination  punch   and   cutting  machine. 
X.  y.,  BulTalo — C.  F.  Calmbach.  1812  Ni- 

agara St. — machinery,  tools  and  equipment 
for   Ford   service   station. 

N.  Y.,  Buffalo — .\.  Fitcher.  6"1  Pros- 
pect Ave. — machinery,  tools  and  equipment 

for  repair  shoj),  ga.soline  and  service station. 

N.  y..  Buffalo — J.  M.  .Takiel,  29  Stanislaus 
St. — repair  shop  machinery,  tools  and 
equipment. 

X.  y.,  Buffalo — B.  E.  Tunmore.  Delaware 
Ave.  and  Sessions  St.— automobile  repair 
shop   equipment. 

N.  Y..  Buffalo — C.  F.  Wolter.  919  Kens- 
ington   Ave. — repair    shop   equipment 

N.  Y.,  Buffalo — S.  Zolanz.  Bailey  Ave.  and 
Stanley  St. — complete  gasoline  and  service 
station   machinery,   tools  and   equipment. 

X.  Y.,  Carthage — Wilna  Motor  Sales  Co., 
Inc.,  (garage).  F.  L.  Hatch.  Purch.  Agt. — 
one  drill  vise,  one  portable  electric  drill, 
small  tools  and  air  compressor. 

X.  Y.,  Chauniont — Crescent  Milling  Co., 
(custom  grinding),  M.  Torrey.  Purch.  .\gt. 
— one  arbor  pres.s,  shafting,  belting,  pulleys 
and   liangers. 
X.  Y.,  KuHtwood — Lamson  Co. — -double 

acting  punch  press  with  3   in.  stroke. 
N.  Y..  .lamestown — E.  M.  .\hlstrom.  9 

Fore.st  Pk. — machinery,  tools  and  equip- 
ment  for   metered    cab    service   station. 

X.  y..  Jamciitown  —  J.  R.  Rogers,  869 
North  Main  St. — machinery,  tools  and 
equipment,  including  air  compressor,  for 
gasoline  and  service  station  on  Pine  and 
North   Main   Sts. 

X.  Y.,  Jamestown — Sullivan  &  Lounsbury. 
215  West  4th  St..  S.  Lounsljury,  Dir. — serv- 

ice station  equipment  for  yellow  taxicab service. 

N.  y.,  Potsdam — St.  Lawrence  Motor  Sales 
Co..  Inc.,  (garage  and  repair  .shop).  F.  A. 
Northrop.  Purch.  Agt  — vertical  post  drill 
and  oxy-acetylene  welding  outfit. 

X.  Y.,  Salamanca — J.  L.  Curry — garage, 
service  station  and  repair  shop  machinery, 
tools  and  equipment,  to  replace  that  which 
was  destroyed  by  fire. 

X.  Y..  Watcrtown. — Brandon  &  Brandon, 
341  State  St..  (electrical  and  battery  re- 

pair), F.  J.  Brandon.  Purch.  .\gt.  —  one bench  lathe,  lieavy  bench  vise  and  hand 
tools.  " 
N.  r..  Mebane — ^White  Furniture  Co. — 

lathe   and   drill   press. 
O.,  Cincinnati.— A.  J.  Riehle.  4S10  Winona 

Terrace,    (machine  .shop) — cylinder  grinder. 
O.,  Columbus  —  Clark  Grave  Vault  Co., 

375  East  ."ith  Ave.,  A.   F.  Beck.  Mgr. — metal 

working  machinery,  one  bending  machini and  one  press. 

O.,  Columbus  —  Columbus  Machine  Co.. 
277  East  Long  St.,  (manufacturer  of 
valves),  J.  F.  Horton.  Pres. — equipment  to 
enlarge  plant,  including  drill  press  and 
grinder. 

O..  Colunihus — Ramey  Mfg.  Co.,  Living- 
ston Ave.  and  High  St.,  (manufacturer  of 

hot  air  furnaces  and  vacuum  cleaners),  E. 
K.  Ramey.  Genl.  Mgr. — two  drill  presses and  one  disc  grinder. 

O..  Columbus — Superior  Die,  Tool  &  Ma- 
chine Co.,  525  Buttles  Ave.  (manufacturer 

of  gasoline  pumps,  etc.),  B.  W.  Holstein. 
Purch.  Agt. — general  line  of  machine  tools to    enlarge    shop. 

O.,  Grrrnflcld — Bd.  Educ. — crane,  drill 
press,  tractor,  milling  machines  and  forges 
for   proposed   school. 

O.,  Kenton — Scioto  Sign  Co. — squaring 
shear  for   36   in.  metal  of  20  gauge. 

O.,  Middletown — Bevis  &  Shartle  Machine 
Co.,  214-18  West  3rd  St.,  G.  Bevis,  Pres. — machine  .sliop  equipment. 

Okl».,  Ada — W.  Gilbert  —  machine  shop 
and  foundry  equipment,  including  lathe, drill  press,  etc. 

Pa.,  Allcntotvn — City  Garage.  Inc..  W. 
Bergey,  Pres.  —  machine  shop  equipment, 
including  lathes,  drill,  press,  etc. ;  also  re- 

pair shop  equipment  and  tools. 
Pa.,  Altoona — Blair  County  Comrs.,  J.  C/ 

Gorsuch.  Chn. — machine  shop  equipment,  in- 
cluding lathes,  drills,  etc. 

Pa..  Ardmore — Auto-Car  Co.— e<iuipment 
for  proposed  garage  and  service  station,  at New  Haven,  Conn. 

Pa.,  Phila. — J.  C.  H.  Kunz,  3037  Gerard 
Ave.,  (private  experimental  work)  —  one 
screw  cutting  lathe  and  one  drill  press 

Pa..  Pittsburgh — Gulf  Refining  Co.,  Frick 
Annex — machine  shop  equipment  for  Mork.s at   Reading. 

Pa..  Scranton — P.  F.  and  M.  T.  Howle.v. 
Wyoming  .\ve. — sheet  metal  working  ma- chinery for  proposed  factory. 

Tex.,  Dallas — Titche-Goettinger  Co..  Elm 
and  Ervay  Sts. — 11  in.  or  larger  screw  out- 
ting  engine  lathe  with  standard  gear  change 
equipment. 

Wis..  Green  Bay — ^Bay  Verte  Machine 
Co. — shop  and  power  equipment  for  pro- 
liosed  repair  and  machine  shop. 

Wis.,  I.^  Crossr  —  La  Crosse  Motors 
Equipment  Co..  c/o  J.  E.  McConnell.  518 
Batavian  Bank  Bldg.,  (manufacturer  of 
piston  rings,  etc.) — lathe  about  6  ft..  20 
to   22    in.    drill    presses  and   grinders. 

Man.,  Winnipeg — .J.  L.  Neilson  &  Co.. 
602  Main  St. — one  2  in.  turret  lathe,  2  x 
26  in.  for  ̂ >ecial  stud  and  bolt  work  for 
locomotives. 

Uue.,  MonlrcaJ — .\.  Guilbault,  276  Mount 
Royal  -Ave..  E.. — small  lathe  and  other 
equipment    for    automobile    repairs. 

Que,  Montreal — Hyde  Eng.  Wks..  17.'>  Mc- Cord  St..  J.  Hyde.  Purch.  Agt. — sheet  metal 
working  machinery,  capacity  S  or  10  gauge, 
including  brakes,  circling  and  .squaring 
shears,  punch  presses,   etc. 

Que..  Montreal  —  R.  P.  Routhier.  6"5 
Mount  Royal  St.  E. — complete  equipment 
for    garage    and    auto>nobile    repair   shop 

Machinery  Wanted 

.*rk.,  Smackovpr — Smackover  Journal.  E. 
W.  Barnes.  Purch.  .\gt. — power  job  press, 
power  ptiper  cutter  and  cylinder  newspaper 

job  press. 
Calif..  Marysvlllc — Marysville  Brick  Co.. 

L.  A.  Williams.  Pres. — electrically  driven 
machinery  for  proposed  brick  plant. 

Calif.,  Tracy — West  Side  Creanie/y  Cn.. 
West  10th  St. — between  $8,000  and  $9  •■" 
worth  of  equipment  for  proposed  creamery. 

Colo..  Denver — Mountain  States  Packine 
Co.,  522  Foster  Bldg..  C.  J.  Kamrath.  Pres 
— meat  packing  and  cold  storage  machiner> 
and   equipment. 

Conn..  Fairfield — School  Com. — soon  take:' bids.    saws,    saw    tables,    lathes    and    smal 
tools  for  manual  training  department  nf  n'  v 
high  sdiool 
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Conn..  clrf^nwU-h  —  High  School  Bldff. 
Comn. — vocational  tMiuipnient  for  proposed 
$S"0,000  High  School. 

«'unn.  Nfw-  Hav«-n  —  New  Haven  Dairy 
Co  SOI  Hazel  St. — ice  cream  manufactur- 

ing ecjuipment  for  proposed  plant  at  Bridge- 
port. 

Fill.,  KuHtis — A.  J.  Wolz  Sons  Co. — brick 
making  machinery  and  etiuipment. 

Ua  Davinboro — W.  B.  Warthen  Produce 

Co. — i'cc  manufacturing  machinery  and  cold storage  equipment. 

«ia..  iuK  range — J.  T.  Kice  Co. — iron  foun- 
dry e<iuipnient. 

III.  Chicugo — O.  J.  Dean  &  Co.,  179  West 
AVasliington  St..  (concrete  reinforcmg  and 
engineers) — 20,000  small  malleable  iron 
.socket  castings. 

III.,  fliieuKO — P.  Miller  &  Son,  3611  Au- burn Ave. — sifting  machine. 

111.  Hammond — G.  C.  R.  Hines — ^unitype 
niach'ine   and   printing  equipment. 

III.  Koodhouse— Roodhouse  Envelope  Co., 

(printers  and  envelope  makeis) — cylinder 
liress,   2  revolutions,  medium  size. 

III.,  Urbana — P.  S.  Campbell  &  Sons,  118 
South  Race  St.,  (job  printers) — 12  x  18  in. 
C.  &  P.  Gordon  job  press  (used). 

Ill  Zion — Zion  Institutions  &  Industries, 
Administration  Bldg.,  R.  Steel,  Purch.  Agt. 
— woodworking  machinery  for  power  equip- 

ment, including  planer,  saw,  etc. 
Ind.  Alban.v — Chronicle — job  printing 

equipment,    including    linotype    machine. 

Ind.,  l-ort  Wayne — C.  N.  Braun,  820  Cal- 
houn St. — one  dealing  machine  and  bo.\ 

factory  machinery. 
Ind.,  Fort  Wayne  —  Fort  Wayne  Oil  & 

Supply  Co..  229  East  Columbia  St.,  W.  G. 
Weimer,  Purch.  Agt. — one  type  B  Sanford 
center  less  grinder  for  grinding  IJ  m.  bars, 
60    in.    long. 

Ind..  Wabash — Wabash  Cabinet  Co. — 
woodworking  machinery. 

Kan..  Sterling — Hazlett  Realty  Co.,  4.  J. 
Hazlett,  Purch.  Agt. — two  12,000  gal.  gaso- 

line storage  tanks,  pumps  and  piping  for 
oil  reclaiming  plant. 

Kan.  Wiehita — J.  Blund,  West  Douglas 
Ave.,  (cabinet  maker)— power  planer  for 
planing  two  sides  of  boards  at  once. 

Kan..  Wichita — K.  V.  Long,  142  North 
Lawrence  St. — complete  sawmill  for  sawing 
logs. 

Kan.,  Wichita  —  Metz  Lumber  Co.,  401 
-North  Main  St. — wood  lathe  and  milling 
machine. 

Kan.,  Wichita  —  C.  Rogers,  Soutli  St. 
Kiancis  and  15th  Sts.,  (cabinet  maker)  — 
power  rip  saw. 

Kan.  Wichita — R.  Staub,  813  North  Main 
St.,  (cabinet  maker) — power  scroll  saw. 

Kan..  Wichita — C.  Whitcomb,  400  West 
Main  .St.,  (planing  mill  and  store  furniture) 
— large  power  trimming  machine  for  wood- working. 

Kan..  Wiehita — Wichita  Tanning  Co.,  345J 
North  Main  St.,  G.  H.  Pendleton,  Purch. 
Agt. — leather  working  machinery  and  tum- bl.rs. 

La.,  Leeomptf — Rapids  Parish  School  Bd. 
— vocational  equipment  for  1175,000  schooL 

Md.,  Aberdeen  —  J.   S.  Michael — pulleys. 
shafting    and    cooling    tanks     for     canning 
plant. 

Ma«i(.,  Boston — Beaudry  &  Co.,  Inc..  45 
BromfleUl  St.  (power  hammers) — one  crane, 
10  toil  capacity,  28  ft.  span,  electric  travel- 

ing, tor  a.c.  60  cycle,  3  phase,  550  volt 
current    (used). 

.MahK..  Mattapoisett — School  Com. — soon 
takes  bids,  saws,  saw  tables,  lathes  and 
small  tools  for  manual  training  department 
of  new  high  school. 

.MaH»..  Somerville — Davenport-Brown  Co., 
Highland  Ave.,  (architectural  woodwork- 

ers)— jointer  (used),  po.ssibly  handsaw  and 
Sander. 

MaMB..  Siiriugfleld  —  Eastern  States  Re- 
frigerating Co.,  343  Bridge  St. — refrigerat- 

ing machinery  and  equipment  to  improve 
and  enlarge  present  system. 

MasH.,  Springfleld — Moore  Drop  Forge 
Co,  38  Walter  St. — heat-treating  furnaces 
for    proposed  factory   at   Chicopee. 

Mleh.,  Ann  Arbor  —  Seitz  Bros.,  426 
Thompson  St.,  (cleaning) — power  extractor 
and   motor. 

Mich.,  Detroit — Dept.  of  Purchases  and 
Supplies.  710  Marquette  Bldg..  G.  J.  Finn, 
Comr.  of  Purchases  and  Supplies — one  3- 
motor  electric  pillar  crane  for  Dept.  of 
Street  Railways. 

Mlph.,  Detroit — Detroit  Show  Card  School, 
4  07  Gratiot  Ave. — one  Babcock  press,  one 
stitcher  and  one  folder    (medium   size). 

Mi«K.,  Union — J.  H.  Paschal — ^lumber  mill 
equipment. 

Mo.,  jopiin — F.  A.  Boyer  Stamp  Mfg.  Co., 
404  Virginia  Ave.,  (manufacturer  of  rub- 
ber) — job  printing  press  for  making  rubber stamps. 

Mo.,  ht.  I,«ui8 — Add-lndex  Corp„  4016 
Union  Blvd.,  (ollice  equipment)  —  two 
sanitary  spraying  bootlis  for  tlnishing  de- 

partment, also  spraying  etiuipmeiit,  wash* 
ing  tanks,   air   compressor,    etc. 

Mo.,  Ht.  Louin — Platless  Engraving  Co., 
504  Imperial  Bldg. — 12  x  18  in.  Chandler- 
Price  job  press. 

Mo.,  St.  LouIh — St.  Louis  Post-Dispatch, 
Olive  St.  and  12th  Blvd.,  J.  Pulitzer,  Pres. 
— tliree  ot-luple  newspaper  presses;  later 
three  additional   presses. 
»b..  Iteaver  CroNsing — H.  L.  Huffman 

— complete  newspaper  and  job  printing 
equipment. 

N.  i.,  I'aHnuic — Davis  &  Cattarall — ma- 
chinery and  equipment  for  the  manufac- 

ture of  handkerchiefs,  to  replace  that 
which  was  destroyed  by  fire. 

N.  Y.,  Bath  —  Bd.  Educ.  —  vocational 
equipment  for  $225,000  school. 

N.  Y..  Bath  —  D.  M.  Withers  —  bottle 
sterilizer  machinery  and  milk  bottling  ma- chine. 

N.  Y.,  uiughamton — F.  D.  Haggerty,  143 
State  St. — printing  machinery  and  equip- 

ment, including  automatic  press. 

N.  Y'.,  Buffalo — J.  P.  Andrews,  514  Bris- 
bane Bldg. — crushing  and  grinding  machin- 

ery and  equipment,  including  air  compres- sors. 

N.  Y'.,  Buffalo — J.  J.  Cuff,  S  Argyle  Pkway 
— meat  packing  machinery  and  equipment. 

N.  Y-.,  Buffalo— Hurd  Bros.,  719  Bailey 
Ave. — planing  mill  machinery  for  new  mill. 

N.  Y.,  Buffalo — A.  F.  Pinkel,  238  Godell 
St. — candy  making  machinery  and  equip- 
ment. 

N.  Y.,  Buffalo — -v.  Ryba,  12  Goodyear 
Ave. — meat  cooling  machinery  and  equip- 

ment,  also   sausage   making   machinery. 

JJ.  Y'.,  Buffalo — J.  C.  Schutz,  1370  Main 
St. — ice  manufacturing  machinery  and 
equipment  tor  plant  at  Rochester. 

N.  Y.,  Buffalo — Standard  Fdry.  Co.,  743 
Hertel  Ave.  (iron  castings) — two  electric 
traveling  cranes,  50  to  80  ft.  span  with  or 
without  runway,  3  to  5  ton  capacity  (used). 

N.  Y'.,  Croghan — Croghan  United  Block 
Co.,  (manufacturer  of  shoe  lasts)— heav> 
duty  gang-saw  with  table  and  rack,  also 
one  power  splitter. 

N.  Y'..  Felt»  MlllH  —  Cross  &  Zalsinan, 
M.  J.  Zalsman,  Purch,  Agt. — special  ma- 

chinery for  the  manufacture  of  ice  cream 
bar  coating  machine. 

N.  Y..  Frankfort — Bd.  Educ. — vocational 
equipment    for   $100,000    school. 

N.  Y'.,  Helena — F.  Peet  Co.,  (lumber) — 
heavy  duty  circular  saw  with  table  and  roll- way. 

N.  Y'.  Illon  —  Bd.  Educ.  —  vocational 
equipment   for    $110,000   school. 
N  Y.,  Jamestown  —  H.  O.  Schuchman, 

l'>32  Prendergast  Ave. — complete  veneer 
mill  machinery  and   equipment. 
N  Y'  Jamentown — Thomas  Cleaning  & 

Dyeing  Wks.,  34. i  Foote  Ave. — cleaning  and 

dveing  machinery,  including  distilling  ap- 

paratus, to  replace  that  which  was  de- stroyed by  fire. 
N  Y'..  Johnson  City — Bd.  Educ.  F.  B. 

White,  Clk. — vocational  equipment  for  new 
school. 

N  Y  Knowlesvllle — Knowlesville  Can- 
ning Co. — machinery  and  equipment  for 

proposed  canning  plant  at  Medina. \-  Y  I-owville — Moore,  Fenton  &  Dence. 

liic  '  (lumber  and  millwork)— saws,  planers 
and  other  woodworking  tools,  to  replace 
that  which  was  destroyed  by  Are. 

N  Y  New  York  —  R.  J.  Decker.  50 

Church  "St.— one  1"  ton  capacity  wheel  lo- comotive traveling  crane  and  two  5  ft. 
stiff   leg   derricks. 

N  Y  New  York — New  York  Mchy.  Co., 

200'5th'Ave. — baling  presses,  any  make  or 

style  (used). 
X  Y..  Norwood — H.  Martin — complete 

paper  mill  machinery. 
N  Y.,  Kenisen- B.  K.  Brown  &  Son  Co..

 

Inc'  (milk  products)..  R.F.  Brown,  Purch. 

Agt.— ammonia  system  cold  storage  
machin- 

ery and  equipment. 

^^.ISlpmenn"   ̂ sf    machinery,      tools      and 

equipment  for  carpenter  .shop. 
V  Y  Rorhester— Vogel  &  Binder  Co., 

iss'qt  Paul  St.— woodworking  machinery 

III  equipment  for  addition  to 
 sash  and 

door  factory. 

V  Y  Rome— M.  K.  Williams.  Mgr
 — 

brass  and  copper  foundry  equ
ipment. 

X.  v.,  Wudham* — Bd.  KduO— vocational equipment  for  $85, 0110  schoul. 

N.  Y.,  Wamaw — A.  K.  Monroe — mechani- cal   laundry   eiiuipnient. 

N.  Y.,  Watrrluwn — Sullivan  Lumber  Co.. 
Polk  St. — one  double  surface  planer. 

N.  Y.,  Wiliton— A.  U.  Uinchclltfe,  Lake 
St. — elder  making  machinery  and  equip- 
ment. 

N.  <'.,  Belmant — Stowe  Spinning  Co. — 
machinery  and  equipment  for  21,7(0  spindlo cotton   mill. 

N.  C,  Hlrkory — Hickory  Chair  Mfg.  Co., 
O.  Bailey,  Mgr. — Ha\ts.  siw  tables,  arbors, 
sunders,  planers,  jointers,  etc.,  for  proiKjsed chair  factory. 

N.  1>.,  OranvUIe— P.  K.  Farrell — printing 
lilant  equipment,  including  2  or  4  page,  6 
column  cylinder  press  for  paper  and  book 
folder ;  power  paiier  cutter ;  power  job 
press:   linotype  and  motor  for  110  a.c. 

O.,  Akron — New  York  Baking  Co.,  674 
Reynolds  St.,  B.  Goldwasser.  Purch.  Agt. 
— complete    bakery    equipment. 

O..  ChaKrlii  FallM — Rowe  tc  Gills  Lum- 
ber Co..  H.  S.  Itowe.  I'urch.  Agt. — wood- 

working machinery,  including  saws,  planers 
and   molding  machines. 

O..  ColumbUH — M.  J.  Bergln  Lumber  Co.. 
Spring  St.  and  Dennison  Ave.,  (mill  work) 
— one  saw   and  one  molding  machine. 

O.,  I'olurobnn — Burns  Coal  Co.,  Majestic 
Theater  Bldg.,  E.  C.  Sharpnacker,  I'reg. and  Mgr. — loading  and  unloading  equip- 

ment for  three    retail    coal  yards. 

O..  Columbus — Franklin  Brick  &  Tile  Co.. 
Ferris  Bldg.,  X.  P.  Potts.  Supt. — machinery 
to  increase  output  of  plant  at  Taylor  Sta- tion near  Columbus. 

O..  Colnmbus — Herbsl-Black  Lumber  Co_ 
P.  T.  Black.  Pres.  anil  Cenl.  Mgr.,  904 
Studer  Ave. — one  large  size  planer,  one 
sanding  machine,  three  saws  and  one  mohl- 
ing   machine  for   proiiosed  mill. 

O.  ColuniboK — Marble  Cliff  Quarries  Co.. 
Harlman  Bldg..  H.  J.  Kaufman.  Oenl.  Mgr. 
— 8  X  135  ft.  rotary  kiln  for  making  lime  ; 
5  X  60  ft.  cooler ;  gas  producer  to  take  4" 
ton  of  coal  p«r  day  ;  hydrator  or  hydrating 

machine,  capacity  8  ton  per  hour ;  convey- 
ing and  elevating  machinery  for  proposed 

modern  hydrated  lime  plant  near  Colum- 
bus (all  electrically  operated). 

O..  Dover — Ross  Clay  Products  Co. — clay 
working  machinery. 

O..  Mies — Falcon  Steel  Co. — galvanizing 
equipment. 
O  Vanlue — Cole  Bros. — Amer.  ring  pul- 

verizer. No.  18  to  20,  fur  making  agricul- tural lime.stone    (used). 

Oklu..  Crescent — Bd.  Educ. — vocational 
equipment  for   $75,000  school. 

Okla.,  Tonkawn. — Comar  Oil  Co. —  bquip- 
ment,  including  conveying  machinery,  for 

proposed   refinery. 
Ore.,  Eugene— A.  B.  Loud,  (sawmill)- double  drum  logging  engine,  together  with 

set   of    lines    and    blocks. 
Pa,.  Altoona— W.  H.  DeLancey.  507  East 

6th  .\ve. — stone  crushing  machine,  size 
3  or  4. 

P».  Bridgeport  —  B.  A.  March  PackiUK 
Co. — machinery  and  equipment  for  packing 

plant,  to  replace  that  which  was  destroyed 

by  fire. I'B.  Derrv  -Bd.  Educ.  c/o  H.  Morrison 

  equipment  for  manual  training  depart- ment of   new   high    school. 

Pa..  C.arland— C.  R  Moore — macliineiy 
and  equipment   for  lumber  and  sawmill. 

Pa..  llBzelton — .\.  H.  Jone.s.  Markle  Bank 

Bldg..  representing  owner — machinery  and 
equipment  for  shirt  factory. 

Pa.  Indiana — K.  G.  House — c-oal  handling 

and  conveying  machinery  and  equipment. 

Pa..  Johnotown  —  H.  G.  Steel,  Linden 

\ve  and  Ohio  St — hand  Innding  machine 
to  bend  steel   spring  wire. 

Pa     Kane — Warren  Brick  &  Tile  C  •     c/o 

R     Schrolls.    Secy. — tile    making    machi7i."v 
aiid  equipment,  capacity  12.000  tile  per  .■.>:• 
for  plant  at  Youngsville. 
Pa  I.alrobe — Vulcan  Mold  &  Iron  Co. — 

ime  15  ton  capacity,  electric  traveling  crane 
of  about  50  ft.  span.  22"  volt  d.c.   (used). 

Pa  Lincoln — E.  Hauenstein — machinery 
for  the   manufacture  of  paper  boxes. 

Pa  New  Kensington — Sprague  Electric 

Co  General  Electric  Co..  River  Rd.,  Sche- 
nectady, N.  Y..  Punh.  .\gt. — 5  ton,  3  motor. 

70  ft.  span,   overhead  crane. 
Pa  Plilln.  —  Burner  Service  Co.,  171 S 

Sansom  .St..  (blow  torches,  etc.).  H.  H. 
Kre.ss.  Purch.  .Agt. — U  in.  die  stocks  with 
adjustable   guides. 

Pa..  Pblla. — Dept.  of  Public  Health.  Room 
584.  City  Hall— combination  jointer  and bench  saw. 
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Pa.,  Phlla. — LaFrance  Textile  Co.,  1423 
Pranktord  Ave..  E.  T.  Duval,  Purch.  Agt. — 
additional  Jacquard  looms  and  accessories. 

Pa.,  Phlla. — Phila.  Belting  Co..  6th  and 
Spring  Garden  Sts.,  (manufacturer  of  belt- 

ing and  hose) — twisting  machines,  cooking 
vats,   covering   machines  and   looms. 

Pa.,  Pittsburgh — Amer.  Sheet  &  Tin  Plate 
Co.,  Frick  Bldg.,  M.  S.  Dennis,  Purch.  Agt. 
— one  10  ton  trolley  for  Laughlin  Wks. 

Pa.,  Seranton — M.  &  M.  Co.,  519-21  Lack- 
awanna Ave.,  (manufacturer  of  knit  sport- 

ing wear).  J.  J.  Madoff,  Mgr. — knitting  ma- 
chinery and  equipment  for  factory,  to  re- 

place that  which  was  destroyed  by  fire. 
Pa..  Warren — C.  F.  Hanson,  617  Penn- 

sylvania Ave.,  E. — machinery  and  equip- 
ment for  battery  and  electric  service  sta- tion. 

Pa.,  WiIltain»port — O.  C.  Antes  Coal  Co., 
Beeber  and  High  Sts.— coal  handling  and 
conveying  machinery. 

Pa..  York — W.  H.  Grothe,  Albermarle  St. 
and  Boundary  Ave. — brick  making  machin- 

ery and  equipment. 
S.  C,  Clinton — Clinton  Cotton  Mills — one 

Barber-Colman  standard  tylng-ln  machine 
(used). 

8.  C,  Hartsville  —  T.  H.  Coker  —  clay 
grinding  machinery  and  equipment,  includ- 

ing screening  and  washing  machinery. 
S.  D..  Salem  —  Bd.  Educ.  —  vocational 

equipment  for  $100,000  school, 
S.  D.,  Tabor — Independent — 14  X  20  In. 

power   job  printing  press. 
Tenn.,  CliattanooKa — Dixie  Portland  Ce- 

ment Co.,  James  Bldg.^-cement  manufac- 
turing machinery. 

Tenn.,  Knoxvilie — Cherokee  Spinning  Co., 
842  Concord  St. — additional  textile  machin- 
er;',  including  looms,  etc. 

Tex.,  Spur — H.  G.  Knipp — complete  news- 
paper and  job  shop  equipment,  including 

newspaper  press,  job  press,  paper  cutter 
and  linotype. 

Va.,  CtiariottesviUe — Charlottesville  Soap 
Stone  Co.,  A.  S.  Boiling,  Pres. — machinery 
and  equipment  for  extensive  development 
of  soap  stone  deposits. 

Va.,  City  Point — Wilson-Hock  Co.  (ma- 
chinery), N.  Wilson.  Mgr. — No.  18  to  24 

American  ring  pulverizer  for  agricultural 
limestone. 

Va.,  Oalax! — T.  C.  Vaughan,  c/o  McAnge 
Furniture  Co.  —  woodworking  machinery 
and   equipment. 

Va.,  Richmond — Hackley  Morrison  Co., 
708  Lewis  St. — 125  ft.  belt  driven  air  com- 
pressor. 

Va..  Richmond — T.  G.  Skelton.  1102  Vir- 
ginia R.  &  P.  Bldg..  (contractor) — con- 

tractors dump  cars;  one  5  ton  and  one  10 
ton  'locomotive  crane  with  clam  shell 
bucket ;  two  20  ton  standard  gauge  double 
drum  locomotive  cranes ;  five  11  x  16  in. 
cylinder  36  in.  gauge  saddle  tank  loco- motive. 

Va.,  Stuart  —  J.  D.  Blackard  Stave  & 
Cooperage  C^o. — combination  rip  and  band resaw. 

W.  Va.,  MartinsburB — B.  P.  Pulk.  West 
Virginia  Ave.,  (dairy) — bottling  and  bottle 
washing  machinery. 

W.  Va.,  Martinnburg — Natl.  Fruit  Prod- 
ucts Co.,  West  King  St. — fruit  pressing  ma- 

chinery, belting  and  shafting. 
W.  V».,  Weston  —  Lewis  County  Cut 

Glass  Co. — machinery  and  equipment  for 
proposed   factory. 

WISy  Burlington — Burlington  Brass  Wks. 
Co.,  J.  Wammes,  Mgr.  —  polishing  ma- 
chinery. 

Wis.,  Kenosha  —  Larson  Bros.,  1507 
Sheridan  Rd. — one  24  in.  planer,  one 
Sander,  one  medium  jointer,  one  tenoner 
and   one  hollow  mortiser. 

Wis.,  I.ai  Creese  — -  R.  E.  Sorenson,  818 
Main  St.  (manufacturer  of  woodwork) — 
20  to  30  in.  handsaws,  planer  and  cross 
cut  saw. 

Wis.,  Manitowoc  —  Wiese  Laboratory 
Fixture  Co.,  P.  H.  Wiese.  Pres. — power  ma- 

chinery for  factory  for  the  manufacture  of 
steel  and  wood  fixtures. 

Wis.,  Milwaukee  —  G.  W.  Adams.  114 
Grand  Ave.^ — one  5  ton  and  one  10  ton  ice 
machine,   motor   driven. 

Wis..  Milwaukee — M.  Carpenter  Baking 
Co.,  102  7th  St. — mechanical  baking  equip- 

ment. Including  ovens,  for  proposed  addi- 
tion to  bakery. 

Wis..  Milwaukee — O.  Ladwig  Block  Co., 
1622  7th  St.  (manufacturer  of  concrete 
blocks).  O.  Ladwig,  Pres. — power  tamping 
machines  and  power  molding  machine. 

Wis.,  Milwaukee — Meister  Specialty  Mfg. 
Co.,  284  Grove  St^  (manufacturer  of 
wooden  specialties),  H.  Meister,  Pres. — 24 
in.   planer,  power  saws  and  motors. 

Wis.,  Milwaukee — D.  Schneider,  945  27th 
St.  (woodworker)  —  cross  cut  saw  and small  sander. 

Wis.,  Milwaukee  —  School  Bd.,  Supply 
Dept.,  10th  and  Prairie  Sts.,  P.  M.  Har- 
bach.  Secy. — automatic  paper  cutting  ma- chines  and   rotary   printing   presses. 

Wis.,  Sheboygan  —  Modern  Auto  Parts 
Co.,  2303  South  8th  St„  R.  Loop,  Mgr. — 
grinding  machinery  for  regrinding  gas  en- 

gine cylinders  and  machinery  for  the  manu- 
facture of  piston  rings,  pins,  etc. 

Wis.,  Sturgeon  Bay — Dehydrated  Prod- 
ucts Co.,  c/o  P.  Turbush  —  refrigeration 

machinery,   several  ton  capacity. 
Wis.,  Watertown — Perfection  Table  Slide 

Co.,  603  Clymer  St.,  W.  C.  Schulz.  Mgr. — 
two  dry  kilns,  8  car  capacity,  including 

equipment. 
Wis.,  Wausau — M.  L.  Tisch,  208  Wash- 

ington St. — air  compressor  for  automobile 
repair  shop. 

Wis.,  Wisconsin  Rapids — Blue  Seal  Iron 
Co.,  O.  R.  Roennis,  Mgr. — casting  machin- 

ery and  power  machinery  for  proposed shop. 

Wis.,  Wisconsin  Rapids  —  Consolidated 
Power  &  Paper  (To.,  G.  W.  Mead,  Pres. — 
power  machinery  and  news  print  machine 
for  proposed  paper  factory  at  Biron  (Grand 
Rapids  P.  O.). 

Wis.,  Wisconsin  Rapids  —  G.  W.  Mead 
(manufacturer  of  paper) — electric  travel- 

ing crane,  about   25   ton. 
Ont.,  Bronson — Canadian  Marble  Quar- 

ries,   Ltd. — quarrying   machinery. 
Ont.,  Ottawa  —  Wheeler-Reid  Publica- 

tions, Ltd. — printing  machinery. 
Ont.,  Preston — Canadian  Wagon  &  Nov- 

elty Co..  J.  Werllch,  proprietor — woodwork- 
ing machinery,  also  special  machinery  and 

equipment  for  the  manufacture  of  novelties. 
Ont.,  Toronto— Mclntyre  Monument  Co., 

Queen  and  Alton  Sts.,  (manufacturer  of 
granite  and  marble  monuments),  G.  Mcln- 

tyre, Purch,  Agt. — polishing  machine,  about 
8  ft.  air  compressor  for  20  hp.  motor,  also 
air  tank   for   same. 

Ont.,  Toronto — PalmoUve  Co.  of  Canada, 
Ltd.,  64  Natalie  St.,  (manufacturer  of 
soaps,  etc.),  J.  S.  Jones,  Purch.  Agt. — ma- chinery. 

Que..  Batiscan — St.  Maurice  Lumber  Co. 
Ltd.  (lumber  and  pulp),  A.  Remy,  Purch. 
Agt. — additional    sawmill    equipment. 

Que.,  Montreal  East — Natl.  Cement  Co., 
Ltd.,  c/o  R.  Versailles.  90  St.  James  St., 
Montreal — general  equipment  for  cement 
plant.   Including  crushing  machinery. 

Que.,  St.  Fellcien  —  La  Compagnie  de 
Chaussures  de  St.  Pelicien,  1.  Lefebrve, 
Purch.   Agt. — shoe  machinery. 

Que.,  Shawenegan  Falls — La  Compagnie 
de  Bois  et  de  Charbon.  Ltd..  O.  Lebrun, 
Purch.   Agt. — sawing    equipment. 

Que.,  Wright — I.  B.  Harper — machinery 
and  equipment  for  planing  mill,  sash  and 
door  factory. 
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Metal  Working  Shops     i 

Calif.,  Napa — The  Rawling  Mfg.  Co.,  c/o 
Chamber  of  Commerce,  plans  to  build  a 
plant  for  the  manufacture  of  footlock 
vises.  Cost  will  exceed  $28,000.  E.  H. 
Brown,  Secy  and  Treas. 

Calif.,  San  Francisco — J.  Hauser,  68 
Whittier  St..  will  build  a  1  story,  50  x  95 
ft.  factory  for  the  manufacture  of  Hauser 
patented  window  sash,  on  Harrison  St.  near 
10th  St.    Estimated  cost  $10,000. 

Calif.,  San  Pedro  —  The  Pacific  Coast 
Borax  Co.  is  having  plans  prepared  for  the 
construction  of  a  1  and  2  story  addition  to 
its  borax  plant,  including  machine  shop, 
boiler  house  and  generating  plant.  Cost 
will  exceed  $75,000.  A.  C.  Martin,  430  Hlg- 
gins  Bldg.,  Los  Angeles,  Archt. 

Colo.,  Ashcroft  (Aspen  P.  O.) — The  Belle 
Marie  Mining  &  Milling  Co.,  Aspin.  is  hav- 

ing plans  prepared  for  the  construction  of 
mill  building,  power  house,  shop,  etc.,  here. 
Estimated  cost  $500,000.  A.  J.  Petelinz, 
428  Grand  Ave.,  Milwaukee,  Engr.  and 
Archt. 

Conni  New  Haven  —  The  Larkin-Carey 
Co.,  166  Brewery  St.,  awarded  the  contract 
for  the  construction  of  a  1  story.  65  x  216 
ft.  garage,  car  service  shop  and  show  room, 
on  ̂ Vhalley  Ave.  Estimated  cost  $50,000. 
Auto-Car  Co.,   Ardmore.   Pa.,   lessee. 

III..  Chicago  —  Lockwood.  Green  &  Co., 
Archts.,  38  South  Dearborn  Ave.,  are  re- 

ceiving bids  for  the  construction  of  .a  3 
story,  85  x  165  ft.  addition  to  factory  for 
the  manufacture  of  musical  instruments  for 
Geib  &  Schafer,  1751  North  Central  Park 
Ave.     Estimated  cost  $200,000. 

m.,  Chicago — J.  Singer,  c/o  H.  I.  Dalsey, 
Archt.,    2321    West    North   Ave.,    is    having 

plans  prepareJ  for  the  construction  of  a 
2  story,  103  x  107  ft.  automobile  sales  and 
service  station  and  garage  at  1428-36  West 
Roosevelt  St.    Estimated  cost  $65,000. 

la.,  Cetiar  Rapids — B.  C.  S.  Krause.  210 
Security  Bldg.,  is  having  plans  prepared 
for  the  construction  of  a  1  storj-,  40  x  140 
ft.  garage  on  2nd  Ave.  and  6th  St.  Esti- 

mated cost  $50,000.  I.  P.  McMinds,  1816 
Washington  Ave.,  Cedar  Rapids,  Archt. 

Mich.,  Pontiac — The  Fisher  Body  Corp., 
General  Motors  Bldg.,  Detroit,  is  having 
preliminary  plans  prepared  for  the  con- 

struction of  two  1  story  units  and  one  2 
story,  150  x  500  ft.  unit  of  an  automobile 
body  plant,  with  detached  power  plant  and 
dry  kilns,  on  Baldwin  Ave.,  here.  Esti- 

mated cost  $2,000,000.  A.  Kahn,  1000  Mar- 
quette Bldg.,   Detroit,  Archt. 

Mo.,  St,  Louis — The  Missouri  Pacific  Ry., 
Railway  Exch.  Bldg.,  awarded  the  contract 
for  the  construction  of  a  1  and  2  story,  147 
X  202  ft.  machine  shop  at  3033  Chouteau 
Ave.    Estimated  cost  $96,000. 

Mo.,  St.  Louis — The  Terminal  R.R.  Assn., 
1800  Market  St.,  awarded  the  contract  for 
the  construction  of  a  1  story,  43  x  520  ft. 
addition  to  its  warehouse  and  shop  building 
at  500  South  12th  St.  Estimated  cost 

$50,850. N.  Y.,  Buffalo — Pratt  &  Letchworth  Co., 
189  Tonawanda  St..  will  build  an  addition 
to  its  foundry.  FIstimated  cost  $10,000, 
A.  M.  Edwards,  Assistant  to  Pres. 

N.  Y.,  Kew  York — The  Rothbart  Garage 
Corp..  c/o  J.  M.  Felson.  Engr.  and  Archt., 
1133  Bway,  will  build  a  1  story.  225  x  500 
ft.  garage  on  Whitlock  Ave.  Estimated  cost 

$160,000. N.  y.,  Syracuse — The  New  Process  Gear 
Corp.,  500  Plum  St.,  will  build  an  addition 
to   its   ptent.      Estimated    cost   $40,000. 

O.,  Cleveland — The  West  25th  St.-Scran- 
ton  Garage  Co.,  c/o  H.  P.  Heilman.  Secy., 
3539  West  25th  St.,  awarded  the  contract 
for  the  construction  of  a  2  story,  130  x 
130  ft.  garage  and  salesroom  at  3140  West 
25th   St.      Estimated   cost    $60,000. 

O.,  Warren  —  The  General  Fire  Ex- 
tingusher  Co.  awarded  the  contract  for  the 
construction  of  a  4  story,  82  x  200  ft.  plant. 
Estimated   cost    $400,000. 

P»..  Phlla. — The  Apex  Machine  Co.,  2801 
West  Susquehanna  St.,  is  having  plans  pre- 

pared for  the  construction  of  a  1  story.  89 
X  159  ft.  machine  shop  on  Stenton  St.  and 
Wyoming  Ave.  Estimated  cost  $30,000, 
E.  L.  Rothchild,  1420  Chestnut  St.,  Archt. 

Pa.,  Seranton — P.  P.  and  M.  T.  Howley, 
Wyoming  Ave.,  plan  to  build  a  sheet  metal 
working  factory.  Cost  will  exceed  $35,000. 
Engineer  or  architect  not   announced. 

Tenn.,  Nashville — The  Tennessee  Central 
R.  R..  319  7th  Ave.,  N.,  is  having  plans  pre- 

pared for  the  construction  of  two  railroad 
shops  1  story.  70  x  290  ft.,  on  Driftwood 
Ave.  Estimated  cost  $20,000,  J.  R.  Manby Ch.  Engr. 

Wis.,  Fond  du  Lac — The  Dunham-Mc- 
Cumber  Co.,  28  3rd  St..  is  having  plans  pre- 

pared for  the  construction  of  a  2  story,  88  x 
110  ft.  garage  and  repair  shop.  Estimated 
cost  $40,000.     Private  plans. 

Wis.,  Milwanke* — M.  R.  Hayes,  97  Wis- 
consin St.,  is  having  plans  prepared  for  the 

construction  of  a  1  story.  80  x  150  ft.  garage 
on  Cambridge  Ave.  Estimated  cost  $45,000. 
V.  Esser,  82  Wisconsin  St.,  Archt. 

Wis.,  Milwaukee  —  The  Wisconsin  Tele- 
phone Co..  418  Bway..  awarded  the  con- tract for  the  construction  of  a  1  and  2 

storv.  120  X  272  ft.  warehouse  and  garage 
on  (ilybourn  St.     Estimated  cost  $300,000. 

Wis.,  Rice  Lake — T.  H.  Field  Is  having 
plans  prepared  for  the  construction  of  a  2 
story.  60  x  120  ft.  motor  factory,  including 
machine  shop,  assembly  shop  and  foundry. 
Estimated  cost  $75,000.     Private  plans. 

Wis.,  Shcbo.vgan — The  Eastern  Wisconsin 
Electric  Co..  428  North  8th  St..  is  havinB 
plans  prepared  for  the  construction  of  a  2 
story.  50  x  SO  ft.  garage  and  repair  shop. 
Estimated  cost  $40,000.  E.  A.  Stuben- rauch.  629  North  Sth  St.,  Sheboygan. 
Archt. 

Wis.,  ShelMygan  —  The  F.  Hensel  Co.. 
North  7th  St.  and  Center  Ave.,  is  having 
plans  prepared  for  the  construction  of  a  I 
story.  60  x  100  ft.  garage  and  repair  shop 
on  Center  Ave.  Esstimated  cost  $50,000. 
E.  A.  Juul.  805  North  Sth  St.,  Sheboygan. Archt.     Noted  Jan.  11. 

Wis..  West  .\lli« — The  Burbach  Auto  Co. 

Is  having  plans  prepared  for  the  construc- tion of  a  2  story.  60  x  65  ft.  garage  ami 
repair  shop.  Estimated  cost  $40,000.  1^. Burbach,  Mgr.  _  Private  plans. 

Br~C.'.  Cloverdale — "W^  Lawrence,  M<"- 
Lellan  Rd..  is  having  plans  prepared  for 
the  construction  of  a  60  x  72  ft.  garage. D.  S.  Barton,  Cloverdale,  Engr. 
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The  Production  of  Small  Parts 
By  Centerless  Grinding 

By  HOWARD  CAMPBELL 
WistcT-ri  KilitDr,  Amriiidii   ^tal■hilllsl 

Some   examples    of   centerless    grinding,    together 
with  figures  on  production — Methods  of  handling 

odd  work — Grinding  tungsten  bars 

THE  ART  OF  grinding  metals,  which  for  many
 

years  was  considered  so  standard  that  there  ap- 
peared to  be  only  one  way  of  handling  a  grinding 

job,  has  undergone  so  many  changes  in  the  last  three  or 
four  years,  that  no  one  can  say  with  certainty  what  can 
be  done  or  what  can  be  expected  next.  In  the  old  days, 

grinding  constituted  a  ti-ade  in  itself,  but  now  the  latest 
types  of  machines  have  reduced  what  was  almost  a 
science  to  an  operation.  The  human  element  which 
entered  into  the  grinding  of  a  piece  of  work  by  an 
operator  who  placed  one  piece  of  work  at  a  time  into 
the  machine  and  turned  the  feed  wheel  as  his  con- 

science dictated,  has  been  eliminated  by  a  machine  into 
which  the  work  is  fed  through  a  trough.  And  there 
will  undoubtedly  be  other  changes,  just  as  radical,  in 
the  next  few  years. 

One  job,  which,  because  of  its  simplicity  of  design 
is  being  done  alm.ost  univer.sally  on  centerless  grinding 
machines,  is  the  automotive  piston  pin.  Some  shops  use 
only  the  centerless  machines  while  others,  such  as  the 
Standard  Gear  Co.,  Detroit,  Mich.,  use  a  center  machine 
for  the  first  operation  and  centerless  machines  for  the 

subsequent  operations.    This  shop  uses  a  Norton  grind- 

ing machine  for  the  first  operation,  as  shown  in  Figr.  1. 

The  diameter  of  the  pin  is  !i'!  in.  and  the  amount  of  stock 
removed  is  0.025  in.  The  production  on  this  operation 
is  100  per  hr.,  the  wheel  (a  Norton  combination  M) 
being  dressed  for  every  65  pins. 

The  second  operation  is  shown  in  Fig.  2,  the  machine 

FIO.  1— ROUGH  GRINDING  PISTON  PINS 

FIG.     2— SECOND    OPKK.VTION — CINCIN.NATl    CK.NTKULKSS 
CniNDING  M-VCHINE 

being  a  Cincinnati  centerless  grinding  machine.  Tlie 
work  is  held  between  the  wheels  by  a  rest,  as  shown 
and  is  passed  into  the  machine  at  the  front  side  and 
fed  through  and  out  of  the  rear  of  the  machine  by  the 
action  of  the  feed  wheel.  The  wheel  used  is  an  Aloxito 
80  K.C. 

The  production  on  this  operation  is  250  per  hour 
and  when  the  pins  leave  the  machine  they  are  within 
0.001  in.  of  the  desired  size.  Fig.  3  shows  the  work 
leaving  the  machine.  The  third  or  finishing  operation, 

shown  in  Fig.  4,  is  being  performed  on  a  Detroit  center- 
less grinding  msfchine.  In  the  Detroit  machine,  the 

grinding  wheel  is  directly  over  the  feed  wheel,  which 
controls  the  rotation  of  the  work  as  well  as  the  speed 
at  which  it  passes  through  the  machine.    The  grinding 
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FIG.  3— WORK  LEAVING  THE  MACHINE 

-wheel  rotates  at  the  same  peripheral 
speed  a&  would  be  used  under  similar 
conditions  in  a  standard  machine  of 
the  center  variety  whiU  the  operator 
has  a  choice  oi  thret  rotating  speeds, 
according  to  the  finish  required  and 
the  amount  of  stock  to  be  removed. 
The  speed  at  which  the  work  travels 
through  the  machine  is  regulated  by 
the  angle  at  which  the  feed  wheel  is 
set.  The  face  of  the  feed  wheel  is 
twice  the  width  of  the  grinding  wheel 
so  that  the  work  will  be  revolving  both 
when  it  engages  and  leaves  the  grind- 

ing wheel,  thus  precluding  the  pos- 
sibility of  flat  spots  on  the  ends  of  the 

work.  The  wheel  is  special  for  this 
machine  and  the  production  is  350 
per  hr.  The  pins  are  held  to  a  toler- 

ance of  0.002  inch  in  this  operation. 
The  machine  shown  in  Fig.  5  is  a 

Heim  centerless  grinding  machine,  at  work  on  gear 
shifter  rods  in  the  plant  of  the  Mechanics  Machine  Co., 
Rockford,  111.    The  rods  are  of  steel,  0.687-0.687x51  in. 

and  are  passed  through  the  machine  twice,  removing 
about  0.005  in.  the  first  time,  and  approximately  0.001 
in.  the  second  time,  obtaining  a  fin^  finish.  The  total 
production  is  275  pieces  per  hr.  The  production  is 
raised  to  450  pieces  per  hour  on  similar  work  on  which 
the  requirements  as  to  finish  are  not  quite  so  strict, 

making'  it  possible  to  finish  the  work  in  one  pass.  The 
feed  wheel  is  a  120-C  "Vulcanite"  (New  York  Belting 
and  Packing  Co.),  and  the  grinding  wheel  is  a  6,600-L Norton. 

This  machine  is  also  used  to  grind  flange  yoke-pins, 
which  are  0.6875-0.6865x3.936  in.  These  pins  are  fed 
through  the  machine  three  times  at  a  rate  of  650  pieces 
per  hr.  for  each  pass.  In  the  first  pass,  0.005  in.  of 
stock  is  removed,  in  the  second  pass,  0.0025  in.  and  in 
the  third  pass  0.0005  in.,  making  0.008  in.  altogether. 
It  is  confidently  expected  that  production  on  this  job 
will  be  brought  up  to  3,000  pieces  per  day. 

The  job  shown  in  Fig.  6  is  that  of  grinding  motor- 

FIG.    5— GRINDING    SHIFTER    HODS    ON   A    HEIM    CENTERLESS 
GRINDING  MACHINE .  1 
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FIG. 
6— GRINDING   PISTONS    ON    A   REEVES   ROLL 

GRINDING   MACHINE 

FIG.     t — FINISHING    OPERATION— DETROIT    CENTERLESS 
GRINDING  MACHINE 

cycle  pistons  in  the  plant  of  the  Excelsior  Motor  &  Manu- 
facturing Co.,  Chicago,  111.  The  pistons  are  of  cast 

iron,  2  11-16  in.  in  diameter,  and  are  ground  in  three 
passes,  removing  .0.005  in.  of  stock  at  each  pass.  They 
pass  through  the  machine  at  the  rate  of  270  per  hr.  in 
each  of  the  first  two  passes  and  then  the  wheels  are 
adjusted  so  that  70  per  hr.  are  produced  in  the  last  pass, 
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PIG.    7— GRIXDIXG   ROLLER    BEARINGS 

the  exti-a  amount  of  time  required  to 
remove  the  same  amount  of  stock 
being  sufficient  to  produce  the  finish 
required.  Norton  wheels  are  used,  a 
60-M  wheel  for  grinding  and  a  120-W 
wheel  for  feeding. 
The  operator  shown  in  Fig.  7  is 

feeding  roller  bearings  to  a  Detroit 
No.  4  centerless  grinding  machine. 
The  diameter  of  the  stock  as  it  comes 
to  the  machine  is  0.953-0.960  in.,  and 
the  machine  is  set  so  that  the  first 
pass  reduces  the  diameter  to  0.950  in. 
In  the  second  pass,  0.007  in.  of  stock 
is  removed,  0.005  in.  in  the  third  and 
the  fourth  or  finishing  pass  reduces 
the  size  to  0.9368  in.,  with  a  minus 
allowance  of  0.0017  in.  The  pieces 
pass  through  the  machine  at  the  rate  of  ten  per 
minute,  which  is  600  per  hour.  The  total  produc- 

tion is  150  finished  pieces  per  hour.  The  grinding  wheel 
used  on  this  job  is  a  No.  £.0-0  Carborundum,  running  at 

hour.  The  amount  of  stock  to  be 
removed  averages  0.015  in.,  and  h 
removed  in  one  cut,  the  finish  size 
being  held  within  0.001  inch. 
The  illu.stration,  Fig.  9,  shows  a 

Detroit  machine  set  up  to  grind  cam 
rollers.  The  rollers  are  i  in.  thick 
and  0.748  in.  in  diameter,  with  an 
allowance  of  plus  0.002  in.  This  ma- 

chine is  of  a  different  type  and  has  no 
feed  wheel.  A  block  is  bored  out  to  a 
sliding  fit  for  the  rollers,  with  the 
front  exposed  so  that  the  wheel  can 
contact  properly  with  the  work  which 
is  fed  to  the  machine  through  the  steel 
tubes,  as  shown.  The  tubes  are  loaded 
and  are  then  slipped  into  holes  in  the 
end  blocks  as  may  be  seen  in  Figs.  9 

FIG.   9— GRINDING   CAM    ROLLERS 

and  10,  and  a  rod  is  used  to  push  them  along.  The  rod  is 
shown  sticking  out  of  the  tube  in  Fig.  9.  As  the  rollers 
pass  the  wheel,  they  slip  into  another  tube  and  when  this 
is  full  it  is  removed. 
Among  other  interesting  jobs  done  on  the  Detroit 

machine  is  that  of  grinding  a  number  of  tungsten  bars 
for  the  Edison  Lamp  Works.  These  bars  come  to  the 
machine  in  sections  three  feet  long  and  approximately 
0.016  in.  in  diameter.  The  size  is  reduced  by  0.004  in. 
in  the  first  pass  and  0.002  in.  is  taken  off  in  the  second 

pass,  these  amounts  being  just  enough  to  "clean  up." 

FIG.  8— VIEW  SHOWING  OPPOSITE  SIDE  OF  MACHINE 

5,000  ft.  per  minute.  The  peripheral  speed  of  the  feed 
wheel  varies  from  35  to  45  ft.  per  min.  on  a  job  of  this 
kind,  depending  on  the  amount  of  stock  to  be  removed 
£nd  the  finish  required.  The  illustration  Fig.  8  shows 
the  work  coming  from  the  machine. 

Rollers  of  the  same  type  as  those  shown  in  Fig.  7 
but  only  texl/s  in.  are  ground  in  the  machine 
■^liown  in  Fig.  8,  at  the  rate  of  3,600  finished  pieces  per 

FIG.    10— WORK  LEAVING  THE  MACHINE 
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Industrial  Unemployment — A 
Statistical  Study  of  Its  Causes 

THE  NUMBER  of  unemployed  in  September,  1921, 

was  reported  by  the  President's  Conference  on  Un- 
employment, at  its  first  session,  September  26.  1921,  in 

Washington,  D.  C,  as  between  3,500,000  and  5,500,000. 
with  a  much  greater  number  of  persons  dependent  upon 

*'  those  out  of  work.  No  attempt  was  made  to  estimate 
the  number  of  these  dependents,  but  on  the  basis  of 
30,000,000  employees  in  a  total  population  of  105,000,- 
000,  the  number  should  be  between  10,000,000  and 
15,000,000. 

In  the  field  of  industrial  employment  there  are  four 
distinct  movements  or  trends,  all  of  which  are  going  on 
at  the  same  time.  There  is  a  gradual  increase  in  the 
total  number  of  employees  growing  every  year  with  the 
increase  in  population,  and  the  augmented  demand  for 
manufactured  goods.  Two  other  movements  are  the 
seasonal  variations  and  the  fluctuations  due  to  business 

depressions.  The  foui'th  movement  is  the  labor  turn- 
over within  the  factory  or  plant  whereby  some  workers 

are  constantly  taking  the  place  of  others,  by  virtue  of 
dismissals,  voluntary  leaving,  or  other  forms  of  sepa- 
rations. 

Four  Results 

The  first  force  increases  steadily  the  total  number  of 

persons  employed.  The  second  tends  to  high  employ- 
ment during  certain  busy  seasons  and  low  employment 

during  sic^ck  periods;  the  third  to  over-employment  dur- 
ing periods  of  prosperity  or  high  pressure  and  marked 

under-employment  during  times  of  dull  business  and 
depressions;  and  the  fourth  to  a  turnover  of  labor 
within  each  particular  manufacturing  plant.  As  an 
example  of  the  first  force,  between  1899  and  1914,  the 
number  of  wage  earners  in  manufacturing  industries 

in  the  United  States  increased  from  4,712,000  to  7,036,' 
000,  an  increase  in  15  years  of  49.3  per  cent.  The  per- 

centage of  increase  between  1914  and  1919  was  ab- 
normal. 

Partial  unemployment  occurs  in  small  units,  but  in 
the  aggregate  is  responsible  for  a  large  volume  of  lost 
time  and  reduced  earnings.  It  takes  two  forms,  part- 
time  employment  and  the  time  lost  on  account  of  waiting 
and  other  causes.  Disability  aue  to  sickness  or  acci- 
dents  and  to  strikes  or  lockouts  causes  additional  loss  of 

time  and  should  be  taken  into  account  in  any  compre- 
hensive estimate  of  the  factors  in  unemployment. 

A  considerable  proportion  of  unemployment  is  due  to 
seasonal  fluctuations  in  the  labor  market  and  to  busi- 

ness depressions  which  at  times  sharply  lower  the  entire 
level  of  demand  for  labor.  The  seasonal  fluctuations 
may  be  divided  as  follows:  Those  caused  by  conditions 
limiting  production,  such  as  the  perishable  character  of 
raw  materials,  the  weather  or  the  size  of  the  plant : 
those  caused  by  conditions  of  demand  or  consumption 
such  as  the  changes  in  style,  in  the  buying  habits  of 
people,  or  in  the  character  of  goods.  The  reduction  in 
the  degree  of  seasonal  unemployment  in  some  instances 
appears  to  have  been  accomplished  by : 

(1)  "Smoothing"  the  market — making  the  de- 
mand more  even  by  spreading  orders  over  more 

months  of  the  year  or  by  developing  other  products 
used  in  a  different  season. 

Abstract  from  Bulletin  No.  310.  by  Erm-st  S.  Hradford,  Ph.D., 
"Riireau  of  L'lbor  Statistics,  U.  S.  Department  of  Labor. 

(2)  Making  output  more  uniform  and  stabilizing 
production  by  storage. 

(3)  Where  neither  of  these  methods  is  possible, 
stabilized  employment  may  be  promoted  through 
training  employees  to  do  two  or  more  jobs. 

The  business  cycle  of  "boom"  times  and  depressions 
or  panics,  is  the  result  of  a  series  of  complex  causes. 
These  depressions  have  come  at  more  or  less  regular 
intervals,  but  are  now  and  then  being  interfered  with  by 
economic   forces   which   are   only  partially   understood. 

Two  striking  facts  stand  out  from  the  data  available 
regarding  labor  turnover: 

(1)  In  a  very  large  number  of  factories,  the  num- 
ber of  new  employees  hired  during  each  year  to  take 

the  place  of  those  who  leave  is  greater  than  the  aver- 
age total  number  of  empk)yees  on  the  pay  rolls  during 

the  year. 

(2)  Three-fourths    of    all    the    separations    from 
factory  pay  rolls  are  made  on  the  initiative  of  the  , 
employee. 

Unemployment,  affecting  as  it  does  the  continuity  of 
both  production  and  distribution,  concerns  the  manu- 

facturer and  merchant  as  vitally  as  the  wage  earner  and 
the  public.  The  lowering  of  the  demand  level  and.  the 
standard  of  living  of  thousands  of  workers,  which  ac- 

companies a  severe  depression  such  as  the  present  one 
means  fewer  comforts  in  regular  demand  by  the  wage 
earner  and  less  future  business  for  all.  It  is  thus  to  the 
interest  of  the  entire  business  community  to  maintain  a 
reasonably  high  level  of  general  well-being.  Idle  men 

as  well  as  idle  machinery,  must  be  "carried"  and  pro 
vided  for  by  those  who  are  busy — either  other  wage 
earners  or  the  consumer  who  eventually  pays  the  bills. 
Unemployment  means  a  lowering  of  physical  vitality 
through  less  adequate  sustenance,  the  reduction  of 
industrial  initiative,  and  a  lessening  of  self-respect.  Is  it 
a  sound  policy  to  let  either  the  health  or  the  morale  of 
the  workers  go  to  pieces? 

The  principal  conclusions  arrived  at  are  as  follows: 

(1)  Industrial  wage  earners  in  those  states  for 
which  data  are  available  lose  about  10  per  cent  of 
their  working  time  through  unemployment,  mainly 
from  lack  of  work  and  exclusive  of  idleness  due  to 
sickness  and  labor  disputes.  On  this  basis,  an  average 
of  at  least  a  million  and  a  half  industrial  wage  earn- 

ers in  the  United  States  are  constantly  unemployed, 
taking  poor  and  prosperous  years  together. 

(2)  Of  the  working  time  of  industrial  wage  earn- 
ers  2.5  per  cent  appears  to  be  lost  from  sickness  and 
other  disabilities,  and  an  additional  1  per  cent  from 
labor  disputes,  or  an  average  per  worker  from  these 
two  causes  of  about  10  days  per  year.  • 

(3)  From  such  data  as  are  available,  it  appears 
that  partial  unemployment  due  to  part-time  operation 
of  plants,  to  shut-downs,  to  time  lost  on  account  of 
waiting,  and  to  related  causes,  is  responsible  for  a 
loss  of  about  10  per  cent  more  of  the  working  time  of  J 
industrial  wage  earners.  There  may  be  some  over- 

lapping here  with  the  time  lost  from  sickness  and 
labor  disputes. 

(4)  There  is  a  fairly  regular  seasonal  decrease  in 
employment  in  the  manufacturing  industries  as  a 
whole  in  midsummer  and  again  in  midwinter. 

(5)  The  unemployment  due  to  depressional  fac- 
tors was  more  pronounced  in  1920-21  than  in  1907-8 

or  1914-15. 
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Design  of  drawing  dies  concluded — Combined  blanking,  piercing  and  drawing  dies — Multiple- 
operation  tools — Progressive  drawing  and  piercing  dies 

A  VERY  interesting  example  of  a  combined  blanking 
l\  and  drawing  die  is  illustrated  in  Fig.  499.  The 

X  JL  work  A  shown  in  section  in  the  upper  part  of 
the  illustration  is  blanked  and  formed  from  the  sheet 
in  one  operation  so  that  it  is  completely  finished  to  the 
form  indicated.  The  die  for  this  work  brings  out  sev- 

eral of  the  principles  which  have  been  described,  to- 
gether with  several  refinements  in  design.  The  work 

in  flat  form  is  shown  at  B,  and  the  positions  of  the 
various  parts  of  the  die  are  shown  before  any  pressure 
has  been  applied. 

The  work  is  gripped  between  the  ejector  C  and  the 
form  block  D,  as  well  as  being  held  between  the  die  E 
and  pressure  pad  F.  The  upward  movement  of  this 
pressure  pad  is  limited  so  that  it  moves  upward  only 
to  the  position  indicated.  The  movement  of  the 
ejector  C  is  limited  by  the  shoulder  H  which  strikes 
against  the  counterbored  section  of  the  punch.  In 
operation  the  work  is  first  blanked  to  size  as  the  punch 
descends,  and  being  held  by  the  pressure  ring  F,  it  is 
drawn  and  forced  into  shape  by  the  various  members 

of  the  die  previously  mentioned.  The  types  of  pres- 
sure pins  and  springs  used  are  similar  to  those  shown 

at  K  in  Fig.  496  in  the  previous  article.  The  springs 
are  very  stiff  and  allow  the  work  to  be  very  nearly 
completed  before  the  punch  strikes  the  bottom. 

The  last  forming  operation  performed  is  on  the 
raised  bead  in  the  center  of  the  work,  this  bead  being 
made  by  the  putich  L  which  forces  the  work  up  into  the 
die  M.  The  die  used  in  this  case  is  of  the  sub-press  or 
pillar  type,  and  it  is  an  excellent  example  of  a  good  die 
used  for  a  forming  operation.  The  application  of  the 
principles  previously  described  can  be  very  readily  seen 
in  this  example. 

Combined  Forming  and  Pierctng  Dies 

Two  examples  of  dies  for  piercing  and  drawing  in  the 
same  operation  are  shown  in  Fig.  500.  In  the  example 
at  A  the  work  B,  shown  by  the  heavy  line,  is  first 
blanked  by  means  of  the  punch  C  and  D,  the  stock  being 
cut  from  the  sheet  as  in  the  previous  example.  It  is 
then  pierced  by  the  punch  E  which  is  located  in  the 
die  F.     The  latter  also  is  used  for  forming  the  under 

side  of  the  die  C.  The  outside  form  is  controlled  by 
the  shape  of  the  forming  block  G,  and  the  pressure  ring 
H  is  similar  to  the  examples  which  have  previously  been 
shown.  This  is  a  simple  example  of  good  die  construc- 

tion in  which  blanking,  piercing  and  forming  opera- 
tions are  carried  on  at  the  same  time. 

In  the  example  shown  at  K  the  die  is  used  for  pierc- 
ing and  forming  the  work  at  L.    Here  the  outside  form 

For  t1...  ;  uthoi-s'  forthcoming  book.   ,AU  nghts  reserved. 
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of  the  work  has  a  flange  on  it,  and  the  fonn  is  made 
similar  to  the  example  shown  above,  except  that  the 
punch  does  not  descend  far  enough  to  draw  the  metal 
entirely  over  the  forming  block  M.  There  is  a  pres- 

sure pad  N  mounted  in  the  punch  O.  This  pad  grips 
the  work  between  it  and  the  forming  block  M  and  thus 
prevents  wrinkling  the  stock  while  the  inside  form  is 
being  produced  by  the  punch  Q.  The  latter  is  provided 
with  an  ejector  X  which  throws  out  the  slug  produced 
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FIG.   500- -TWO  EXAMPLES  OF  DIES  FOR  BLANKING, 
PIERC«NO  AND  FORMING 

by  the  piercing  punch  R  as  it  passes  through  the  work. 
When  the  work  is  completed  it  is  thrown  out  by  the 
pressure  of  the  various  members  so  that  it  lies  on  the 
pressure  ring  S  which  is  operated  by  spring  pressure 
through  the  pressure  pins  T.  These  two  dies  are  quite 
similar  in  their  general  arrangement  and  may  both  be 
considered  as  good  examples  of  modern  die  construction. 

In  Fig.  501  is  shown  a  die  for  drawing,  piercing 
and  blanking  the  work  A,  which  is  a  tin  box  cover.  At 
B  a  sectional  view  of  the  work  is  shown  in  order  to 
illustrate  the  form  produced.  The  work  is  blanked  as 
the  punch  C  passes  down  through  the  die  D;  and  during 
this  blanking  operation  the  work  is  held  by  the  pressure 
ring  E  against  the  punch,  and  also  in  the  center  by  the 
forming  block  F  which  fits  the  die  G,  against  the  pres- 

sure pad  mounted  in  the  punch.  The  form  of  this  work 
is  similar  to  other  examples  which  have  been  shown, 
but  the  construction  of  the  punch  and  die  in  general 
is  quite  different,  as  there  are  more  moving  parts  and 
the  design  of  the  die  is  more  complicated. 

Blanking,  Piercing  and  Drawing  Die 

The  reason  for  the  use  of  the  various  moving  mem- 
bers is  to  permit  the  work  to  draw  freely  over  the 

different  angles  and  bends  which  are  required.  The 
punch  is  equipped  with  a  stripper  K  which  serves  to 
hold  the  scrap  portion  of  the  stock  and  the  die  while  the 
forming  operation  is  in  progress.  The  stop  pin  L 
locates  the  work  from  the  previously  blanked  hole.  The 
stock  M  is  shown  in  position  as  it  lies  on  the  die  before 
the  blanking  and  forming  operation.  The  feeding  of 
the  stock  is  in  the  direction  indicated  by  the  arrow. 
When  work  is  to  be  drawn  so  that  the  upper  portion 

of  the  form  is  smaller  than  the  lower  portion,  the  die 
required  is  of  special  design.  Dies  of  this  sort  are 

sometimes  called  "bulging"  dies,  because  the  work  fits 
over  a  form  which  is  supported  by  a  rubber  cushion, 
and  as  the  punch  forces  the  work  down  over  this  form 
the  rubber  is  squeezed  out  in  such  a  way  that  it  bulges 
and  forces  the  stock  into  the  required  shape.  There 
are  cases,  however,  when  it  is  not  necessary  to  back  up 
the  work  in  this  manner.  This  is  dependent  upon  the 
form  required,  and  if  the  form  is  such  that  a  consider- 

able amount  of  forming  is  to  be  done,  it  will  not  be 
practical  to  attempt  an  operation  of  this  kind.  Fig. 
502  shows  two  examples  of  dies  which  perform  closing 
and  flanging   operations. 

Types  of  Forming  Dies 

The  illustration  at  A  shows  a  piece  of  work  B  which 
is  to  be  formed  at  the  outer  edge  as  shown  in  the  section 
at  C.  The  work  locates  on  the  ring  D  and  is  formed 
by  the  punch  E  mounted  in  the  holder  F.  The  blank 
is  held  in  position  by  the  pressure  pad  G  which  is 
mounted  in  the  punch.  The  operation  consists  of 
closing  in  the  flanges  as  shown,  and  if  too  great  a 
distance  is  not  required  for  the  closing  operation  an 
arrangement  of  this  sort  will  be  found  satisfactory.  If, 
however,  the  stock  is  to  be  closed-in  for  a  considerable 
distance  there  is  a  likelihood  of  bad  wrinkles  being  de- 

veloped, so  that  the  designer  on  this  class  of  work  should 
be  governed  by  the  general  form  of  the  work  and  the 
amount  of  the  closing-in  operation  required. 

The  work  K  shown  in  the  lower  example  at  H  is  a 
very  good  example  of  a  die  for  flanging.  This  is  a 
closing-in  type  of  die  in  which  the  work  locates  on  the 
plug  L  mounted  in  the  die  shoe  M.  The  punch  holder 
N  is  furnished  with  a   ring   0  having  three  support- 

1 

O 
L 

-^  i 

FIG.   501— COMBINED  BLANKING,  PIERCING  AND 
FORMING   DIE 
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ing  forms  P  mounted  on  it.  In  operation  the  punch 
holder  descends,  and  as  it  does  so  the  guide  pin  Q 
forces  these  supporting  forms  into  the  position  shown 
in  the  drawing.  As  the  downward  movement  con- 

tinues, the  punch  R,  which  is  mounted  in  the  punch 
holder,  enters  the  hole  and  flanges  out  the  work  to  the 
form  shown.  The  supporting  forms  hold  the  work  while 
this  operation  is  being  done,  and  prevent  it  from 
■wrinkling.  Unless  an  arrangement  of  a  similar  sort 
were  to  be  used,  very  bad  wrinkles  would  develop  and 
the  operation  would  be  a  failure. 

The  punch  shovra  here  is  equipped  with  a  pilot  which 
enters  the  hole  in  the  work  before  the  flanging  opera- 

tion  takes   place,   thus   assisting   to   support   and   turn 

-C:^ 

KK;.   502 — TWO  TYPES  OF  FORMING  DIES 

the  stock  in  the  proper  manner.  The  operation  here 
is  somewhat  similar  to  that  of  a  curling  die  described 
in  a  preceding  article.  As  the  punch  holder  is  with- 

drawn from  the  work  the  spring  S  holds  the  plate  O 
against  the  die  until  the  guide  pin  Q  has  moved  upward 
far  enough  to  withdraw  the  supporting  forms  from  the 
work,  at  which  time  the  entire  unit  is  removed  from 
the  work. 

A  combination  drawing  and  blanking  die  for  per- 
forming progressive  operations,  and  which  illustrates 

the  possibilities  of  dies  for  this  kind  of  work,  is  shown 
in  Fig.  503.  There  are  five  complete  operations  per- 

formed by  this  die  as  follows:  (1)  Blanking,  (2)  first 
drawing  operation,  (3)  second  drawing  operation,  (4) 
drawing,  (5)  blanking  to  size.  Ribbon  stock  is  used 
for  this  work,  and  the  operation  is  clearly  shown  at  A. 

Each  of  the  different  operations  is  performed  by  a 
separate  punch  mounted  in  the  punch  holder  B,  and  by 
separate  die  blocks  of  unit  form  similar  to  button  dies 
which  are  mounted  in  the  die  shoe  C. 

The  first  operation  blanks  the  portion  shown  at  D 
by  means  of  the  punch  E  and  die  F,  after  which  the 
work  continues  through  the  die  so  that  the  first  form- 

ing operation  is  done  by  the  punch  G  and  die  H.  This 
operation  produces  the  work  as  shown  at  K,  and  as  the 
forming  operation  draws  the  stock  from  the  sides  to 
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Kir..   503— COMB1N.A.TIOX   DnAWIN<!    A.VI)   BLANKIXt;    DIE 

some  extent  the  width  of  ttie  bJank  becomes  narrower 
as  it  progresses,  as  may  be  clearly  seen  in  the  plan 
view. 

The  second  drawing  operation  is  done  by  the  punch 
L  and  die  M,  which  fini.sh  this  form  of  the  drawing  to 
the  section  of  the  work  shown  at  N.  The  formatio..  of 
the  neck  is  the  next  operation,  being  accomplished  by 
the  punch  O  and  die  Q.  The  result  of  this  operation 
is  that  the  work  is  formed  into  the  shape  shown  at  R. 
The  final  operation  is  the  blanking  of  the  pieces  by 
means  of  the  punch  S  and  die  T.  The  work  at  this  point 
passes  through  the  die  and  die  shoe  and  the  stock  is 
carried  on  through  the  end  of  the  die. 

The  amount  of  scrap  made  by  this  series  of  operations 
is  shown  at  U,  and  it  will  be  seen  that  great  economy  of 
stock  is  obtained.  A  stripper  plate  V,  which  runs  the 
entire  length  of  the  die,  is  used  not  only  as  a  stripper 
but  also  as  a  guide  for  the  various  punches.  The  use 
of  the  stripper  as  a  guide  for  the  punches  has  been 
brought  out  previously.  Many  operations  of  this  sort 
are  done  on  dies  of  this  character.  A  few  well-known 
examples  of  such  work  are  snap  fasteners,  clasps,  eye 
hookp  and  metal  buttons. 
We  have  endeavored  to  give  representative  types  of 

dies  used  for  forming  operations  in  this  article,  but  no 
attempt  has  been  made  to  illustrate  a  great  number  of 
forming  dies,  as  in  the  illustrations  given  the  prin- 

ciples are  clearly  shown.  Other  forms  in  great  variety 
would  in  many  cases  be  similar  in  the  method  of  pro- 

cedure, and  it  does  not  appear  necessary  to  go  into 
the   matter   further. 

Standard  Thicknesses  of  Sheet  Metal 

Letter  Circular  24,  one  of  the  mimeographed  circu- 
lars of  the  Bureau  of  Standards,  has  just  been  issued 

and  gives  standard  thicknesses  of  sheet  metals  including 
steel  plate  in  sheets,  galvanized  sheets,  copper,  brass, 
aluminum,  tin  and  terne,  zinc  and  monel  metal.  The 
various  sheet  metal  and  wire  gages  used  in  designating 
the  thicknesses  are  also  discussed.  The  circular  is  a 
collection  into  useful  form  of  information  that  has  here- 

tofore been  widely  scattered  and  inaccessible.  A  limited 
number  of  copies  of  this  circular  may  be  obtained  from 
the  Bureau  of  Standards. 
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Johnson  Slips  Tom  a  Joker  to 
Help  Out  His  Hand 

By  John  R.  Godfrey 

I  TOLD  you  how  old  man  Johnson  used  me  as  the  goat 

to  help  put  some  I'eal,  business  ideas  into  Tom's  head 
after  he  came  home  from  college.  Well  Tom  buckled 
down  in  good  shape  and  so  the  old  man  decided  to  take 
a  trip  to  Miami,  for  fish  and  not  bootleg  booze,  which 

can't  be  said  of  all  the  visitors  these  days.  He'd  been 
wanting  to  try  his  hand  at  tarpon,  never  having  caught 
anything  larger  than  a  good  sized  perch  in  his  home 

waters.  But  he  didn't  quite  forget  all  he  knew  of  busi- 
ness as  you  can  guess  by  the  letter  he  wrote  Tom  in 

reply  to  an  S.O.S.  which  the  boy  sent  him  last  week. 
Tom  called  me  in  the  other  day  and  showed  me  the 

old  man's  letter,   likewise  a  carbon  copy  of  his  own 
which    started    the   old   man    to    handing   out   advice. 

Here's  what  he  wrote  Dad: 
"Dear  Dad: 

"The  boys  on  the  road  are  reporting  quite  a  lot  of  busi- 
ness stirring;  some  of  it  that  they  couldn't  budge  last  year 

seems  to  be  opening  up.  But  here's  the  fly  in  the  ointment — 
they  report  that  the  price  cutting  is  enough  to  make  your 

hair  curl,  'even  if  you  ain't  got  no  hair.'  And  it  isn't  all 
the  little  fellows  either  Dad,  some  of  the  big  ones  seem 
to  be  raiding  the  market.  Seems  like  they  are  so  hungry 
after  the  past  two  years  that  they  are  almost  helping  the 
purchasing  agents  demand  special  concessions. 

"All  the  boys  are  hammering  me  to  meet  this  competition 
but  I'm  a  bit  leary  as  to  doing  it  on  my  own  hook.  I  know 
how  you  feel  about  price  cutting.  Sort  of  absorbed  it  at 
the  breakfast  table  along  with  the  buckwheats  and  sausages, 

and  I'm  sitting  tight  till  I  get  your  anwser  to  this  S.  O.  S. 
I  just  feel  it  in  my  bones  that  I  ought  to  say  NO,  but  I'm 
new  in  the  game  and  I  want  an  alibi;  also  some  darn  good 

reasons  to  fire  at  'em  when  they  holler.  I  hate  to  bust  into 
your  fishing  but  perhaps  you're  catching  too  many  anyhow. 

Your  troublous  Tom." 
Not  such  a  bad  letter  for  a  youngster.  Shows  promise 

of  following  in  the  old  man's  foot.steps  all  right.  And 
perhaps  he  wasn't  proud  of  his  Dad's  come-back. 

"Isn't  that  just  like  Dad"  he  said  with  a  grin  as  he 
handed  it  to  me  to  read.    Here  it  is ; 

"Dear  Tom: 

"Your  letter  came  just  in  time  to  save  me  from  spending 
another  perfectly  good  day  playing  with  that  little  coffee 

mill  on  my  fish  pole.  Haven't  caught  a  darn  thing  yet  and 
I'm  glad  of  an  excuse  to  stay  at  the  hotel  and  kid  myself 
into  thinking  its  business. 

"Yes  I've  been  through  that  sort  of  thing  before  Tom, 
and  its  good  experience  because  it  takes  nerve  to  know  how 
to  sit  tight  when  the  other  fellow  is  losing  his  sense  of 
proportion.  Now,  when  those  salesmen  ask  you  to  cut  prices 
to  meet  that  kind  of  competition,  just  ask  them  whether 

they  are  really  salesmen  or  just  order  takers.  Ask  'em 
what  is  the  us  of  maintaining  an  expensive,  high-class  sales 
force,  spending  good  money  for  railroad  fares  and  living 
at  good  hotels,  when  we  can  give  our  motors  away  just  as 

well  by  mail,  for  a  two-cent  stamp.  It  doesn't  take  much 
of  a  purchasing  agent  to  play  one  weak  salesman  against 
another  when  you  show  him  that  you  are  just  aching  to 
give  him  a  lower  price  than  you  quoted. 

"This  seems  to  be  one  of  the  times  when  a  price  list 
doesn't  mean  anything  but  the  salesman's  upper  limit.  And 
that  usually  means  that  some  of  the  price  cutters  are  sure 
to  fill  their  shops  up  with  orders  at  a  low  price,  which  will 
prevent  them  taking  orders  when  the  market  stiffens  up  so 
the  prices  are  right.  Of  course  it's  a  fine  thing  to  keep  a 
shop  running  full  time,  but  its  something  of  a  shock  to  find 

out,  when  deliveries  are  made,  that  you  haven't  made  enough 
to  pay  the  overhead.  And  I've  seen  a  lot  of  them  do  just 
that  very  thing   at   a   time   when  the   market  was   on   the 

point  of  turning  so  that  a  fair  price  could  be  had  at  once. 

"You  know  how  I  feel  about  unreasonable  pi'ofits,  Tom. 
And  unreasonably  low  prices  that  leave  no  profits,  or  a  loss, 
are  just  as  bad,  or  worse.  As  long  as  you  are  busy  the  men 
think  you  are  making  money  and  they  have  a  right  to.  You 

can't  blame  them  for  being  skeptical  when  you  tell  them 
you  took  a  job  so  low  there  was  nothing  in  it,  even  if  it's 
true.  They  very  naturally  think  you  are  putting  a  job  up 

on  them,  and  even  showing  them  the  books  don't  help  much, 
because  they  know  as  well  as  anyone  that  while  figures 

won't  lie,  liars  will  figure,  and  they  aren't  expert  accounts 
ants  by  a  long  ways. 

"There  always  seems  to  be  a  lot  of  business  men  who 
think  that  a  big  volume  of  business  has  got  to  show  a  profit 
even  if  the  price  is  below  cost.  The  final  answer  in  all 

such  arguments  is  the  bank  account,  and  I'll  let  you  imagine 
my  modest  blush  when  I  remind  you  that  ours  stacks  up 
mighty  well  with  any  of  them  in  our  line. 

"Don't  try  to  meet  their  prices.  We  build  a  good  motor 
and  sell  it  at  a  fair  price,  and  the  trade  knows  it.  Don't 
worry  about  the  order  the  other  fellow  gets  when  you  know 
it  is  below  cost  or  so  near  it  that  only  a  miracle  can  keep 

it  from  being  a  loss.  The'  birds  who  pick  up  this  kind  of 
business  will  get  a  beautiful  jolt  in  the  bank  account  when 
the  contract  is  filled.  In  the  meantime  we  will  have  booked 
a  nice  little  wad  of  orders  at  the  right  price.  The  more 
of  the  undesirable  orders  the  price  cutters  tuck  away  on 
their  order  books,  the  more  chance  we  have  of  getting  the 
real  orders  when  the  right  people  get  ready  to  place  them. 

Let  'em  get  filled  up  good  and  proper  with  low  priced  orders 
before  they  wake  up. 

"I  know  it  isn't  pleasant  to  see  idle  machines  in  the  shop 
and  no  one  likes  to  see  them  busy  better  than  I  do.  But 
the  thing  to  do  right  now  is  to  get  ready  to  do  business  in 
the  most  economical  way.  Have  the  production  men  go 
over  the  various  operations  and  see  where  we  can  cut  costs. 

We've  got  a  good  machine  equipment  and  we  know  that 
our  methods  compare  favorably  with  those  of  the  rest  of 
them.  So  when  they  cut  prices  way  below  ours  we  know 

darned  well  there's  no  money  in  it. 
"The  worst  feature  of  this  price  cutting  game  is  that  it 

makes  such  infernal  liars  out  of  otherwise  fairly  respectable 
business  men.  I  know  men  who  will  swear  on  a  stack  of 
bibles  that  they  never  cut  a  price  and  yet  I  also  know 
that  they  take  orders  away  below  what  is  printed  on 
their  lists.  I've  seen  the  contracts.  I've  a  lot  more  ad- 

miration for  the  Noname  people,  even  if  they  are  not  sup- 
posed to  be  high-grade  business  men.  They  admit  they  cut 

prices  when  they  need  business  badly  and  trust  to  luck,  and 
ignorance  on  the  part  of  some  purchasing  agent,  to  make  it 
up  on  the  next  order. 

"There  are  times  when  it  is  cheaper  to  lose  a  little  money 
on  an  order  than  to  shut  down  and  lose  your  organization. 

But  that  isn't  the  case  now.  And  you  remember  that  I've 
always  told  you,  that  a  business  has  got  to  make  money 
pretty  regularly  or  it  might  as  well  nail  up  the  door  and 

send  a  messenger  for  the  sheriff.  Don't  get  panicky  and 
do  the  fool  thing  just  because  a  lot  of  our  competitors  are 

losing  their  heads  at  the  sight  of  real  orders.  We're  just 
about  breaking  even  and  its  a  heap  better  to  do  that  than  to 
sink  a  lot  of  good  money,  just  to  prevent  some  one  else 

from  getting  the  order.  Better  let  him  do  the  losing  if  he's 
so  darned  anxious  to  make  a  show  of  being  busy. 

"This  is  the  time  for  the  boys  on  the  road  to  prove 
whether  they  are  really  salesmen  or  only  animated  and  ex- 

pensive order  blanks.  It's  a  good  time  to  find  out  the  men 
we  want  to  count  on  as  a  part  of  our  permanent  staff.  Keep 

your  nerve  Tommy,  my  boy,  I'm  going  back  to  my  alleged fishing. 
Affectionately, 

Dad." 

According  to  my  notion  this  kind  of  advice  applies  to 
a  lot  more  than  builders  of  motors  for  buzz  wagons  and 

such.  I've  run  into  some  of  the  price  cutting  myself, 
even  along  machine. tool  lines,  and  it  sure  does  seem  as 

though  it  was  a  bit  out  of  place  right  now.  It's  a  heap 
better  to  have  a  low  price  and  stick  to  it,  than  to  have  a 
price  list  to  be  varied, according  to  circumstances. 
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Modern  Methods  of  Making  ShoveL 
Of  Molybdenum  Steel 

By  FRED  H.  COLVIN 
Kilitor,  Amerlcnn  Machinist 

Handling  the  sheets— Welding  and  heat-treating— Spe- 
cial tools  and  fixtures  for  shaping  and  holding— Prepar- 
ing the  handles  and  assembling  into  completed  shovels 

THE  USE  OF  molybdenum  alloy  itself  is  so  new 
in  any  field  that  it  naturally  follows  that  its  use 
in  shovels  will  only  be  found  in  plants  that  are 

alive  to  possible  improvements  in  their  product.  The 
Wood  Shovel  and  Tool  Company,  Piqua,  Ohio,  was 
prompt  to  recognize  the  value  of  the  new  alloy  in  mak- 

ing a  better  and  longer  lived  shovel  and  has  successfully 

of  the  shopt  which  is  on  the  same  street  as  the  office. 
The  illustrations  that  follow  tell  the  story  of  the 

methods  used  in  manufacturing  the  shovels  so  that  com- 
paratively little  text  is  necessary.  They  also  show  the 

number  of  operations  required  in  making  a  modern 
shovel  as  well  as  the  number  of  pieces  required  in  the 
making.       There  are  18  operations  on  the  blade,  not 

Vm.    1— OPEK.VTIONS    ON    ULADB.      FIG.    2— OPERATION.'^   ON  H.-VNDI,K.< 

overcome  the  difficulties  that  presented  themselves  in 
the  welding  of  the  straps  to  the  blade,  as  well  as  .secur- 

ing a  heat-treatment  that  would  give  a  uniform  hardness 
to  the  wearing  portion  of  the  blade.  The  plant  itself  is 
interesting  as  an  example  of  modern  construction  and 
it  has  the  unusual  advantage  of  being  located  opposite 
a  beautiful  park  which  was  planned  by  the  founder  of 
the  business.  This  park  makes  a  most  unusual  outlook 
from  the  windows  of  the  office  and  also  from  that  portion 

counting  the  inspections  which  take  place  at  various 
.'(tages.  The  operations  are  shown  by  the  numbers  in 
Fig.  1,  as  follows: 

1     Blade  cut  from  sheet 
Hole  punched  for  rivet  to  hold  front  strap  in  welding 
Heat-number  of  steel  mill  stamped  in  blade 
Blade  scarfed  for  welding  back  strap 
Back  strap  cut  from  sheet 
Back  strap  rolled  out  thin  to  shape  to  handle 
Front  strap  blanked  out  from  sheet 

2 
3 
4 
5 
6 
7 
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FIG.  3 — CHAMFERING  FRONT  STRAPS  FOR  WELDING.     FIG.  4— WELDING  STRAPS.     FIG.  5— TESTIXG  THE  WELDS 
FIG.  6— SHAPING  THE  SOCKETS.     FIG.  7 — HAM.MERING   OUT  BUCKLES.    FIG.  S— SHAPING  HOLLOW  B.ACK  SCOOPS 
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FIG.  9— POLISHING  SHOVELS  WITHOUT  GOGGLES.     PIG.  10— STACKING  SHOVEL  HANDLES.     FIG.  11— FORMING 
HANDLES  TO  FIT  SOCKETS.     PIG.  12— DRILLING  THE  HANDLES.     PIG.  13— ROLLING  STRAPS 

AROUND  HANDLES.     FIG.  14— INSPECTING  SHAPE  OF  HANDLE  AND  SHO^'BL 
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KIG.  15-PUTTING  HANDLES  IN  SOCKETS^  Fia  16      POySH,  NO  HA^^^^^^  
:i;rST'FOK   '"""  ' " 
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8  Edge  of  front  strap  chamfered  to  aid  in  welding 
9  Hole  punched  in  front  strap  for  riveting  to  blade 
10  Front  strap  rolled  out  thin  to  shape  to  handle 
11  Back  strap  welded  to  blade 
12  Front  strap  riveted  to  blade 
13  Front  strap  welded  to  blade 
14  Blade  and  straps  trimmed 
15  Blade  shaped  and  holes  punched  in  straps  for  riveting to  handle 
16  Straps  stamped  with  trade  mark 
17  Socket  turned,  or  rounded,  to  shape  of  handle 
18  Blade    completed    ready    for    handling.        Has    had 

buckles  hammered  out,  edges  ground,  been  heat- 
treated,  Brinnel  tested,  hammer  tested  for  tough- 

ness and  wire  brushed 

The  Handles 

The  handles  have  only  ten  stages  although  one  stage, 
the  polishing,  requires  four  operations.  The  operations 
are  shown  in  Fig.  2. 

1  Handle  after  being  graded 
2  Handle  still  in  bending  form 
3  Holes  drilled  in  handle  for  riveting 
4  Handle  riveted 
5  Handle  chucked  and  trimmed  to  fit  socket  in  blade 
6  Handle  inserted  in  blade  and  strap  closed 
7  Holes  drilled  through  and  handle  riveted 
8  Straps  rolled  to  fit  handle,  sockets  closed  and  edges 

filed 

9  Straps  and  handles  polished  (4  operations) 
10     Blade  dipped,  handle  waxed,  branded  and  labelled 

With  the  list  of  operations  in  mind  the  captions  under 

the  various  illustrations  will  be  self  explanatory  in 
most  cases.  Beveling  the  edges  of  the  front  strap, 
Fig.  3,  is  a  continuous  operation,  the  revolving  table 
being  loaded  while  the  blade  at  the  right  is  being 
trimmed.  The  beveled  edge  is  in  reality  a  scarf  that 
makes  the  welding  of  the  strap  to  the  blade  more  satis- 

factory in  every  way.  The  welding  is  done  under  the 
power  hammer  shown  in  Fig.  4,  and  although  molby- 
denum  alloy  is  supposed  to  be  very  difficult  to  weld,  a 
tlux  has  been  discovered  which  enables  the  weld  to  be 

guaranteed.  The  large  pipe  in  front  of  the  furnace  is 
perforated  on  top  and  a  constant  curtain  of  cold  air  is 

being  forced  up  between  the  men  and  the  heat  of  the 
furnace  opening.  This  has  proved  a  very  satisfactory 
method  of  heat  protection. 

The  socket  for  the  handle  is  fonned  by  holding  the 
blade  in  the  power  hammer  and  driving  the  mandrel  A 
between  the  two  heated  straps,  as  shown  in  Fig.  6.  The 
buckling  which  naturally  takes  place  is  removed  by  the 
small  Dienelt  and  Eisenhardt  hammer  to  be  seen  in 
Fig.  7.  This  hammer  is  crank  driven  and  the  head  is 

suspended  by  straps. 
Another  type  of  shovel  is  shown  in  the  lower  left- 

hand  corner  of  Fig.  8,  the  sockets  for  the  handles  being 
integral  with  the  blade.  The  hammer  in  the  center 

shapes  the  blades  and  puts  the  sockets  into  the  shape  to 
he  .seen  at  A.  The  sockets  are  then  reheated  and  closed 
on  another  machine. 

A  MoDKRN  Polishing  Room 

A  corner  of  the  polishing  room  is  shown  in  Fig.  9. 

The  ball-bearing  polishing  stands  are  equipped  with  in- 
dividual motors  and  each  stand  is  connected  to  a  power- 

ful exhau.4t  system  which  draws  the  stream  of  sparks 

and  grinding  dust  down  the  intake,  as  can  be  seen  in 

the  forega-ound.  This  system  is  so  efficient  thct  the 
polishers  have  found  it  perfectly  safe  to  abandon  the 
u.se  of  goggles  which  are  very  hot  and  disagreeable, 

especially  in  warm  weather.     The  use  of  the  operator's 

knee  for  holding  the  shovel  against  the  wheel  is  clearly, 
shown,  as  is  the  knee  pad  which  is  worn  for  protection. 
Care  is  taken  to  prevent  overheating  and  drawing  the 
temper  of  the  blade  in  this  operation. 

The  compact  method  of  stacking  handles  is  shown 
in  Fig.  10  ten  handles  being  tied  together  by  running 
hvo  more  handles  through  the  eyes,  making  a  dozen 
in  a  unit  which  can  be  readily  stacked  and  counted. 

The  handles  are  shaped  by  steaming  in  the  tank  at 
the  left  in  Fig.  11,  then  clamping  them  in  a  vise  at  A 
and  forcing  the  softened  ends  into  the  iron  form  at  B 
in  a  sort  of  bull-dozer.  Half  of  one  of  the  forms  is 
shown  at  C.  Fig.  12  shows  a  special  double-head  drill 
for  handle  rivets,  each  head  having  its  own  motor.  The 
straps  are  rolled  to  fit  the  handles  in  two  pas.ses  of  the 
rolls  to  be  seen  in  Fig.  13.  The  rolls  are  cam  shaped, 
allowing  the  shovel  to  be  released  after  the  straps  have been  closed. 

Handles  are  forced  into  solid-socket  shovels  in  an- 
other bull-dozer  shown  in  Fig.  15.  The  spade-handle 

is  held  as  at  A,  while  the  blade  B  is  held  in  the  ram  at 
the  wedge  C.  The  cam  D  drives  the  ram,  carrying  the blade  back  on  the  handle. 

The  testing  machine  for  shovels  is  very  ingenious, 
and  has  been  patented.  The  steel  box,  Fig.  17,  is  par- 

tially filled  with  red  granite  rocks  through  which  four 
shovel  blades  revolve  at  about  14  r.p.m.  The  spring 
coupling  acts  as  a  shock  ab.sorber  similar  to  the  effect 
of  a  man  pu.shing  the  blade  into  gravel  until  it  is  loaded. 
Between  the  coupling  and  the  3-hp.  motor  is  a  Foote 
reducing  gear.  A  recording  watt-meter  keeps  an  actual 
record  of  the  work  done  and  the  effect  on  the  shovels  of 
various  kinds  is  readily  noted. 
Any  user  of  steels  will  be  interested  in  the  tests 

shown  in  Figs.  19  to  21.  It  is  hardly  believable  that  a 
spade  can  be  clamped  in  the  vi.se,  bent  forward  as  in 
Fig  19  and  then  bent  backward  as  in  Fig.  20  and  come 
back  to  normal  as  in  Fig.  21.  As  an  example  both  of 
material  and  of  tempering,  it  has  few  equals.  If  molyb- 

denum steels  can  be  made  to  do  this,  we  need  more  of 
them  in  other  lines  of  work. 
A  noticeable  feature  of  the  plant  is  the  evidence  of 

per.sonal  contact  between  workers  and  executives.  While 
such  contacts  are  perhaps  more  easily  accomplished  in 
small  communities  than  in  large  cities,  there  must  be 
the  desire  on  the  part  of  the  executives  to  secure  the 
kind  of  co-operation  which  comes  only  in  this  way,  be- 

fore any  definite  results  can  be  accomplished.  What- 
ever the  method,  the  results  seem  to  be  self  evident  all 

through  the  plant. 

Drill  Steel  Investigations 
It  is  proposed  to  continue  at  the  Mississippi  Valley 

Experiment  Station  of  the  Bureau  of  Mines.  Rolla,  Mo., 
d';ring  the  coming  year  the  study  of  means  whereby 
better  service  may  be  had  from  mine  drill  steels.  Early 
in  1922  a  survey  was  made  of  the  present  drill  .steel 
situation  in  the  various  mining  districts  throughout  the 
country  and  from  the  data  obtained  a  plan  of  attack  on 
the  problem  of  improvement  is  being  devised.  This  will 
take  into  consideration  the  effect  of  forging  and  heat 
treating  variables  such  as  furnace  atmosphere,  tempera- 

ture of  the  steel  and  quenching  methods,  and  also  fur- 
nace design  with  a  view  to  devising  a  practical  method 

of  getting  better  temperature  control.  A  survey,  simi- 

lar to  that  made  of  the  mine  drill,  is  to  be  made  of  o'l 
well  drilling  for  the  purpose  of  determining  what  steps 
may  be  taken  to  improve  churn  drilling. 
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Asiatic  Markets  for  Industrial 
Machinery 

AN  EXCELLENT  report  on  machinery  markets  in 
,  the  Far  East,  written  two  years  ago  by  Walter  H. 

Rastall,  then  trade  commissioner  for  the  Department  of 
Commerce,  has  just  been  issued  by  the  Government 

Printing  Office.  Mr.  Rastall,  who  is  now  at  the  head 
of  the  Industrial  Machinery  Division  of  the  Bureau  of 

Foreign  and  Domestic  Commerce,  has  had  much  experi- 
ence in  the  region  on  which  he  reports,  having  sold 

machinery  in  Japan  from  1904  to  1911.  The  basis  of 
the  report  is  an  extended  trip  begun  just  after  the 
armistice  and  lasting  two  years. 

The  report  opens  with  general  remarks  on  the  posi- 
tion of  Asia  in  America's  machinery  trade.  Mr.  Rastall 

says,  "The  'unchanging  Elast'  is  changing  rapidly  and 
profoundly.  During  the  last  three  years  Asia  has  ab- 

sorbed as  much  American  machinery  as  it  would  have 
taken  in  five  decades  if  measured  by  the  standards  of 
1915.  And  this  is  a  matter  of  the  most  profound  sig- 

nificance. For  a  long  time  great  efforts  have  been  made 
to  modernize  Asia.  Missionary  and  merchant,  teacher 
and  diplomat  have  worked  for  progress.  Practically 
every  European  that  visits  Asia  joins  in  the  demand 
for  reform,  and  it  has  been  so  since  the  days  of  Marco 
Polo;  but  suddenly,  within  four  years,  these  markets 
absorbed  some  $242,000,000  worth  of  American  indus- 

trial machinery.  One  concludes  that,  in  the  confusion 
of  other  great  events,  the  significance  of  this  is  un- 

noticed. The  potentialities  of  such  a  volume  of  machin- 
ery in  the  hands  of  the  millions  of  Asia  is  tremendous, 

and  each  of  these  units  is  the  best  possible  advertise- 
ment and  will  encourage  the  installation  of  more. 

"Also  the  market  is  not  as  it  was  in  1911.  The  pio- 
neer work  that  involved  so  much  patient  toil  in  former 

years  is  now  showing  results,  and  the  whole  continent 
from  Yokohama  to  Bombay  wants  to  be  industrialized. 
The  sales  problem  there  is  no  longer  so  difficult  or  ex- 

pensive as  it  was  before  the  war  upset  the  world  in 
1914,  and  foreign-sales  managers  in  establishing  their 
policies  will  do  well  to  consider  the  cities  of  Asia  as  new 
markets  to  be  restudied  in  all  details.  Even  the  old 
familiar  problems  that  one  had  long  thought  solved, 
such  as  packing  or  advertising  are  up  again  for  con- 

sideration and  need  careful  thought,  as  the  conditions 
have  changed  and  that  which  was  satisfactory  in  191-3 
does  not  meet  the  conditions  of  the  present  day. 

American  Engineering  Supremacy 
Recognized  in  Asi.a 

"It  is  the  writer's  impression  that  the  people  of  Asia, 
in  all  of  the  countries,  appreciate  the  value  of  modern 
industrialism  and  realize  that  by  the  use  of  machinery 
they  vnll  be  able  to  raise  their  standard  of  living.  They 
desire  this  above  almost  anything  else.  They  know  well 
the  difference  between  conditions  in  their  countries  and 
those  in  the  industrialized  west,  and  they  are  very 
ambitious  to  better  their  own  conditions.  To  a  greater 

or  less  degree  they  appreciate  the  superiority  of  Ameri- 
can engineering  and  American  industrial  machinery, 

and  whenever  money  is  plentiful  they  can  be  relied  on 
to  buy.  Each  year  it  is  becoming  easier  to  promote  new 
enterprises;  the  existing  operators  grow  in  experience 
and  knowledge.     The  field  is  a  most  promising  one. 

"On  the  whole  it  appears  that  we  can  expect  to  export 
to  Asia  during  the  next  few  years  an  average  of  about 

$40,000,000  or  $50,000,000  worth  of  industrial  machin- 
ery per  year,  and  foreign-sales  managers  would  presum- 

ably be  justified  in  developing  their  organizations  to  cor- 
respond with  this  basis.  It  will  be  noted  that  this  is 

about  ten  times  the  volume  of  the  trade  in  1915.  Al- 
lowance and  preparation  should  also  be  made  for  a 

rapidly  increasing  volume  during  the  following  years. 

English  as  Language  of  Trade 

"The  markets  of  Asia  have  important  attractions  for 
the  American  exporter  of  machinery.  In  addition  to 
the  large  volume  and  rapid  rate  of  development  of  the 
trade  transacted  there,  the  simplicity  of  the  language 
problem  is  of  great  assistance.  In  Europe  this  problem 
is  very  serious,  and  many  tongues  are  involved.  In 
South  America  it  involves  the  use  of  Spanish  and  Portu- 

guese. In  Asia  the  language  of  trade  is  English.  One 
may  travel  from  Bombay  to  Yokohama  and  English  is 
the  language  used  in  the  offices  of  nearly  all  of  the 
firms  engaged  in  the  machinery  trade.  Practically  every 
buyer  intrusted  with  authority  to  purchase  machinery 
knows  English  well.  Even  the  Japanese  and  Dutch 
engineering  firms  who  operate  their  own  business  in 
their  own  language  have  plenty  of  men  who  are  qualified 
engineers  with  a  fluent  knowledge  of  English.  They  do 

not  ordinarily  expect  to  be  addressed  in  any  other  lan- 
guage. Catalogs  and  advertising  matter  as  used  in 

America  quite  commonly  meet  the  requirements  of  the 
machinery  trade  in  Asia.  Similarly  one  seldom  finds  it 

necessary  to  use  the  metric  system  of  weights  and  meas- 
ures. Difficulties  of  translation  and  correspondence  will 

not  ordinarily  appear." 
The  standing  of  American  machinery  in  world  mar- 

kets is  then  taken  up  and  after  that  effective  means  of 

promoting  machinery  sales  in  Asia.  Valuable  informa- 
tion and  advice  on  packing,  advertising  and  the  types  of 

machinery  suitable  for  Asia  follow.  The  general  section 
ends  with  remarks  on  miscellaneous  factors  affecting 
sales  policy. 

Then  come  chapters  on  the  individual  problems  in- 
cident to  marketing  machinery  in  the  various  countries 

of  the  Far  East.  India  com.es  first  and  is  followed  by 
Ceylon,  the  Malay  Peninsula,  the  Netherlands  East 
Indies,  the  Philippines.  China  and  Japan. 

It  is  impossible  to  do  justice  to  Mr.  Rastall's  report 
in  the  space  available  here.  The  original  should  be  in 
the  hands  of  every  machinery  builder  and  sales  man- 

ager. The  great  pity  is  that  the  valuable  information 
contained  in  it  should  have  been  withheld  from  those 
most  interested  by  the  aggravatingly  slow  processes  of 
Washington  bureaucracy. 

Some  Grinding  Operations  on  the  Bfomti 

&  Sharpe  Milling  Machine  Spindle — Erratmn 

In  the  article  "Some  Grinding  Operations  on  the 
Brown  &  Sharpe  Milling  Machine  Spindle,"  which  ap- 

peared on  page  173,  Vol.  58,  and  following  pages  of  the 
American  Machinist,  an  error  occurs  in  the  last  para- 

graph of  the  first  column  on  page  175,  where  it  is  stated 
that  the  external  grinding  is  done  upon  a  No.  4  Brown 
&  Sharpe  universal  grinding  machine.  This  operation 
as  well  as  the  finishing  operation  mentioned  later  in 
the  article,  is  performed  upon  a  No.  14  Brown  &  Sharpe 
plain  grinding  machine. 
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Table  for  Use  in  Milling  Cams  for  B.  &  S. 
Automatic  Screw  Machines 

By  ERNEST  C.  ALLEN 

Improvement  in  former  tables — Theoretical  rise 
for  B.  &  S.  cams  not  a  spiral — Errors  in  steep 

rises — Use  of  table 

1"VHE  ACCOMPANYING  table  is  for  finding  the 
angles  used  in  milling  Brown  &  Sharpe  automatic 
screw  machine  cams.  This  table  has,  I  believe, 

some  advantages  over  the  tables  in  current  use.  It  is 
designed  to  reduce  the  number  of  gear  changes  to  a 
minimum,  only  eight  leads  being  given.  Leads  above 
six  inches  are  omitted  for  the  reason  that  the  theoreti- 

cally perfect  rise  of  a  Brown  &  Sharpe  screw  machine 
cam  is  not  a  spiral  and  with  steep  rises  this  difference 
becomes  so  pronounced  that  the  geometrical  error  far 

Angle  Between  Arbor  and  Table 

d  . 
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a  P. Q  S Q  S 3)  c a  S n Q  S Q  § H 
0  005 0-26 
0  010 0-51 
0  015 1-17 
0.020 1-43 
0  025 2-08 
0  030 2-34 
0  035 3-00 
0.040 3-25 
0  045 3-51 
0  050 4-17 
0  055 4-43 
0.060 5-08 
0  065 5-34 

0  070 6-00 
0.075 6-26 
0.080 6-51 
0.085 7-17 
0  090 7-43 
0.095 8-09 
0   100 8-35 
0.105 9-01 
0  no 9-27 
0   115 9-53 
0   120 10-19 
0.125 10-45 
0   130 11-11 
0.135 11-38 
0.140 12-04 
0    145 12-30 
0.150 12-56 
0    155 13-23 
0   160 13-49 
0.165 14-15 
0   170 14-42 
0.175 15-08 
0.180 15-35 
0    185 16-02 
0.  190 16-28 
0   195 16-58 
0.200 17-22 
0.205 17-49 
0  210 18-16 
0.215 18-43 
0.220 19-10 
0.225 19-37 
0.230 20-05 
0.235 20-32 
0.240 20-59 
0.245 21-27 
0  2501  21-55 
0.255 22-22 
0.260 22-50 14-20 
0.265 23-18 14-37 
0.270 23-46 14-54 
0  2751    24-14 15-11 1 

exceeds  any  errors  usual  to  working  the  rise  by  hand, 
and  the  hand  work  is  probably  the  cheapest. 

The  operation  of  the  table  will  be  largely  self-evident. 
The  column  at  the  left  gives  the  cam  rise  for  a  complete 
revolution  of  the  cam  or  the  rise  of  lobe  X  100  in.  -^ 
number  of  hundredths  in  lobe.  For  example,  we  have  a 
lobe  covering  eight  hundredths  and  having  a  rise  of 

0.375  X  100 

8 0.375  in.    Therefore   — ' =  4.6875  in.,  or  the 
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0  515 50-14 
29-23 20-05 

0  520 50-55 29-41 
20-17 

0  525 51-35 
30-00 20-29 

0.530 52-27 30-19 20-41 
0.535 52-59 30-39 20-54 0.540 

53-43 
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21-06 

0.545 54-26 31-16 

21-18 

0  550 55-11 
31-35 

21-31 
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rise  per  complete  revolution.  The  nearest  rise  to  4.6875 
in.  occurring  in  the  table  is  4.750  in.  This  will  usually 

be  near  etiough  but  if  for  any  reason  greater  accuracy 

is  required,  interpolation  may  be  resorted  to. 

In  finding  the  angles  for  a  set  of  cams  one  should 

first  find  the  complete  rises  of  all  the  lobes.  It  is  then 
a  simple  matter  to  asaign  as  many  of  these  rises  to  any 
one  lead  as  come  within  the  range  of  that  lead,  spread- 

ing the  whole  over  as  few  leads  as  possible.  The  use  of 
this  table  has  saved  the  author  much  time  and  trouble. 
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0.555 55-50 31-55 21   43 
0  560 56-42 32-14 21-55 
0  565 57-30 32-33 22-08 
0.570 58-18 32-53 22-20 
0  575 59-07 33-12 22-33 0  580 59-58 33-32 22-45 
0   585 60-50 33-52 22-57 
0.590 61-43 34    12 23-10 
0.595 62-38 34-  31 23-22 
0  600 63   35 34   51 23-35 17-27 
0  605 64-34 35    11 23-47 17-37 

0.610 65-33 35-31 24  00 17-46 0  615 66-41 35-51 24-13 17-54 
0.620 67-54 36-12 24-25 

18-04 

0.625 68-53 36-31 24   37 18    13 
0.630 70-06 36-52 24-50 18-22 

0.635 71-24 37-13 25-03 18   31 
0.640 72-48 37-33 25-15 18-40 
0.645 74-17 37-55 25-28 18-49 
0.650 75-58 38-15 25-40 18  58 
0.655 77-51 38-36 25-53 19-07 
0.660 80-06 38-57 26-06 19-16 

0.665 83-00 39-18 26-19 19-25 
0.670 90-00 39-39 26-32 19-34 
0  675 40-00 26-45 19-43 
0.680 40-22 26-57 19-53 
0.685 40-43 27-10 20-02 
0.690 41-05 27-23 20-11 
0.695 41-27 27-36 20-20 
0  700 41-49 
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0.705 42-11 28-02 20-38 
0.710 42-33 28-15 20-48 
0.715 42-55 28-27 20-57 
0.720 43-17 28-40 20-06 
0.725 43-40 28-53 21-15 
0.730 44-03 29-07 

21-24 
0.735 44-25 29-21 21-34 0.740 44-49 29-34 

21-43 
0.745 45-12 29^47 21-52 
0.750 45-35 30-00 22-02 
0.755 45-58 30-13 22-11 

0.760 46-22 30-27 22-20 
0.765 46-46 30-40 22-29 
0.770 47-10 30-53 22-39 
0.775 47-34 31-06 22-48 
0.780 47-59 31-20 22-57 
0.785 48-23 31-34 23-07 
O.790 48-48 31-47 23-16 
0.795 49-13 32-00 

23-25 
0  800 49-38 32-14 23-35 
0  805 50-03 32-27 23-44 
0  810 50-29 32-41 23-54 
0.815 50-55 32-55 24-03 
0.820 51-21 33-08 24-12 
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0,855 54-31 34-45 25-19 
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0  865 55-28 35-13 25-38 ^ 
0  870 55-57 35-27 25-47 
0.875 56-26 35-41 25-57 
0  780 56-56 35-55 26-06 
0  885 57-27 36-10 26-16 
0  890 57-58 36-24 26-25 
0.895 58-29 36-38 26   35 
0.900 59-00 36-52 26-45 
0.905 59-32 37-07 26-54 
o.9ro 60-06 37-21 27-04 
0.915 60-38 37-35 27-13 
0.920 61-11 37-50 27-23 
0.925 61-46 38-04 

27-33 0.930 62-20 38-19 
27-43 

0.935 62-57 38-33 27-52 0.940 63-33 38-48 28-02 
0.945 64-11 39-03 28-12 
0  950 64-49 39-18 28-22 
0.955 65-26 39-33 28-31 
0.960 66-06 39-47 28-41 
0.965 66-48 40-02 28-51 
0.970 67-30 40-17 29-01 1 
0.975 68-13 40-32 29-11 
0  980 68-54 40-47 29-20 
0  985 69-45 41-01 29-30 
0  990 70-32 41-17 29-40 
0.993 71-23 41-33 29-50 
I.OOO 72-15 41-49 30-00 19-28 

1   010 74-08 42-20 30-20 19-40 
1   020 76-16 42-50 30-40 19-53 
1   030 78-48 43-23 31-00 20-05 
1    040 82  05 43-54  1   31-20 20-17 1 
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19-16 

1.330 
62-28 41-41 

26    19 19-25 

1.340 
63-17 42  04 26-32 19-34 

1.350 
64-10 

42-27 

26-45 
19-43 

1.360 
65-03 42-50 26-57 

19-53 

1.370 65-59 

43   14 

27   10 
20-02 

1.380 
66-56 43-38 

27-23 
20-11 

1.390 67-55 

44-02 

27  36 

20-20 

1.400 68-49 
44-25 

27  49 
20-29 

1.410 

70-03 44-50 28-02 20^39 

1.420 
71    12 

45-14 

28-15 

20-48 
1.430 

72-26 
45-39 28-28 

20-57 

1.440 
73-45 

46-03 

28-41 
21-06 

1.450 75  09 
46-28 

28-54 21-15 

1.460 
76-45 

46-53 29-07 
21-24 - 

1.470 78-31 
47-18 

29-20 

21-34 

1.480 
80-38 

47-44 29-33 
21-43 

1.49C 
83-23 

48-10 

29-46 
21-52 

1.500 

90-00 

48-36 
30-00 

22-02 

1.525 49-41 30-32 22-24 

1.550 50-48 
31-06 

22-48 

1.575 51-57 31-40 
23-11 

1.600 53-09 32  14 23-35 
18-40 

1.625 
54-23 

32-48 23-58 

18-58 
1.650 55-39 

33  22 
24-21 

19-16 

1.675 
56-52 

33  56 24-45 19-34 
1.700 58-12 34-31 

25-09 
19-52 

1.725 
59-36 

35^-06 25-33 

20-11 1.750 
61-03 35-41 25-57 

20-29 1.775 62-34 36-16 

26-21 

20-48 
1.800 

64-10 

36-52 
26-45 21-06 

1  825 65-51 
37-28 27-09 

21-24 1   850 
67-40 38-04 

27-33 

21-43 
1   875 69-38 38-41 

27-57 
22-02 

1   900 71-49 39-16 28-21 22-20 

1.925 74-16 
39-55 

28-46 
22-39 

1.950 77-10 
40-33 

29-10 
22-57 1.975 

80-56 41-11 
29-35 23-16 2  000 

90-00 
41-49 

30-00 23-35 19-28 
2   100 

44-26 
31-40 

24-50 
20-28 

2.200 
47    10 

33-22      26-06 

21-30 

2.300 
50-03 

35-06 
27-23 

22-32 

2.400 

53-08 
36-52 

28-41 
23-35 

2.500 

56-24 
38-41 

3(^-00 
24  37 

2.600 
■ 

60-04 
40-32 

31-20 
25  41 

2.700 
64-09 

42-27 
32-41 

26-45 2.800 68-58 
44-25 

34-03 

27-49 
2.900 75-09 46-28 

35-27 

28-53 

3.000 

90-00 48-36 36-52 
30-00 

3.  100 
50-48 

38-19 
31-08 

3.200 
53-08 39-47 32-22 

3.300 
55-35 

41-18 33-22 
3.400 58-13 42-51 34-31 

3.500 61-03 44-26 35-41 
3.600 

64-09 
46-03 36-52 

3.700 67-40 47-44 
38-04 

3.800 

71-49 

49-28 39-18 

3.900 
77-10 

51-16 40-33 
4.000 

90-00 
53-07 

41-49 4  250 
58-12 

45-09 4.500 64-10 
48-36 

4.750 

71-49 

52-20 5.000 90-00 56-26 
5.250 61-03 5.500 « 66-26 
5.750 

73-24 6.000 1  90-00      ' 
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Repair  Equipment 

Of  Airplane  and  Seaplane  Stations 
By  ARCHIBALD  BLACK 

Consulting-  Aeronauticril  Knffiru'er 

Types  of  equipment  for  the  repair  of  airplanes, 

seaplanes,  flying  boats  and  their  engines — Typical 
shop  arrangement  —  Special  items  of  equipment 

THE  EQUIPMENT  provided  at  stations  for  the  re- 
pair of  airplanes,  seaplanes,  flying  boats  and  their 

engines  may  be  divided  into  the  two  general  classes 

of  "airplane  repair"  and  "engine  repair."  As  is  also  the 
case  with/  the  station  maintenance  and  operating  equip- 

ment, the  repair  equipment  necessary  will  depend  en- 
tirely upon  the  extent  to  which  the  station  is  used. 

Consequently,  it  is  impossible  to  give  any  list  which 
could  be  regarded  as  typical  of  the  equipment  for  any 
station.  Military  and  Naval  stations  are  usually  ar- 

ranged and  equipped  more  with  regard  to  the  possi- 
bility of  very  rapid  expansion  of  the  station  activities 

rather  than  to  immediate  needs.  On  the  other  hand, 
and  owing  chiefly  to  lack  of  funds,  civil  stations  are 
generally  provided  vvith  less  equipment  than  is  really 
necessary.  Thus  a  list  of  equipment  of  some  typical 
Army  or  Navy  station  would  be  of  no  value  whatso- 

ever to  those  interested  in  civil  stations.  Both  privately 
owned  stations  and  municipal  stations,  provided  for 
civil  use,  present  practically  the  same  conditions  and 
this  discussion  is  confined  entirely  to  these  latter  classes 

iUtismaybeamgiatetifbr 
;'  comenience  in  heinMng  if  desired 

TtrnpteritNo.    Station  No.   DeetgnNa' 
\^-Oa^size   >\ 
\\*^-Min.  /imrf   >il B 

'MafifS  ̂   ihickness  -h/erarrces 

Merarce  crecrs  ivr  fhickrress 

!_ 

ip^jte''jQ. 
3 
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■Read  ine  blade 

.  .  ,  cmgleherelbr 
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gne  iemplafe  S-wi/lberemiredfbreacAsia. 

Da+aU  of  Templets        '  V\Qi  1  A 

FIG.  1— PROPELLER  CHECKING  TABDB 

as  promising  the  greatest  field  of  future  development. 
A  detailed  list  of  all  equipment  falling  within  the 

two  classes  mentioned  above  is  given  here  in  Tables  I 
and  II.  These  tables  are  very  complete  and  are  not 
intended  to  represent  the  equipment  necessary  at  every 
station.  The  need  of  each  item  would,  of  course,  be 
determined  by  the 
class  and  amount  of 

repair  work  antici- 
pated and  would 

vary  for  every  sta- 
tion considered.  As 

a  matter  of  fact, 

many  of  the  most 
completely  equipped 

stations  are  not  pro- 
vided with  some  of 

the  items  included  in 
each  list  but  this  is 
usually  because 
much  of  the  work 
is  sent  back  to 
the  airplane  and 
engine    factories. 
The  limited 

amount  of  work,  to- 
gether with,  the  still 

more  limited  funds 
available  for  the 

purchase  of  equip- 
ment, necessitates 

confining  present 
stations  to  the  very 
barest  necessities,  if 
not  less.  Quite  often 

it  is  only  by  send- 
ing much  of  the  work  back  to  the  factories  that 

the  major  repairs  can  be  made  at  all.  This  is,  of 
course,  not  efficient,  and  as  the  use  of  the  stations  grows 
we  may  expect  to  see  their  equipment  continually  in- 

creased until  practically  every  important  station  has 
repair  shops  approaching  factory  conditions  in  their 
equipment.  So  far  as  the  airplane  and  hull  end  of  the 
work  is  concerned,  it  is  difficult  to  draw  any  hard  and 
fast  line  between  what  is  strictly  factory  equipment 
and  what  may  be  both  station  and  factory  equipment. 
The  list  given  in  Table  I  therefore  overlaps  somewhat 

into  the  factory  class'of  equipment  and,  as  given,  would 
provide    sufficiently    for    the    entire    reconstruction    of 

/K-M 

/  ijl 

FIG.    2- 

-PKOPKLLEK   HAL.ANC1NG 
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FIG.  3— UNIVERSAL  PROPELLER  BALANCING  MANDREL 

airplanes.  As  this  will  probably  become  the  eventual 
condition,  the  table  is  not  so  much  out  of  proportion 
here  a^  first  impression  might  suggest. 

No  matter  how  little  any  station  may  be  used,  a  cer- 
tain number  of  miscellaneous  small  tools  will  be  required 

for  the  very  minor  repair  and  the 
adjustment  work.  Table  III  gives  a 
complete  list  of  the  small  tools  which 
are  kept  on  hand  at  all  Air  Mail  Serv- 

ice fields  for  service  purposes  and  this 
applies  so  well  to  general  purposes 
that  I  present  it  here  without  any 
modifications.  Many  of  the  tools  on 
this  list  need  not  be  purchased  by  the 
station  management  as  a  first  class 
mechanic  hired  for  the  work  could  be 
expected  to  carry  possibly  one  third 
of  the  lesser  items  in  his  tool  kit.  If 
only  one  or  two  mechanics  are  to  be 
kept  at  the  station,  the  quantity  of 
some  items  may  be  cut  in  half.  For 
almost  any  ordinary  case  however,  the 
list  will  apply  just  as  it  is  given,  being 
proportionateliy  increased  where  over 
proportionately  increased  where  over 
ployed  all  oi*.  most  of  the  time. 
Where  no  extensive  repairs  to  airplanes  are  expected 

to  be  made,  only  one  or  two  benches  (somewhat  of  the 

type  used  by  carpenters)  with  a  carpenter's  vise  and  a 
small  machinist's  vise  on  each,  together  with  the  es- 

sential small  tools  listed  above  will  be  the  only  equip- 
ment necessary  for  the  work.  As  the  importance  of 

the  repair  worlf  grows,  either  from  the  viewpoint  of 
volume  or  thoroughness,  the  list  of  equipment  necessary 
will  also  grow  until  it  approaches  the  list  of  Table  I. 
Most  of  the  equipment  on  this  list  being  standard,  it 
is  not  necessary  to  discuss  it  in  detail.  There  are, 
however,  some  specially  designed  items  worthy  of  com- 

ment and  description. 
If  propellers  are  to  be  built  or  any  quantity  of  them 

are  to  be  repaired,  a  checking  table,  balancing  stand 
and  balancing  mandrels  will  be  necessary.  A  very  satis- 

factory type  of  checking  table  can  be  constructed  as 
shown  in  Fig.  1  and  at  moderate  cost.  This  type  of 
table  has  been  thoroughly  tried  out  in  several  factories 
for  the  past  few  years  and  really  costs  little  more  than 
a  makeshift  device.  It  should  be  furnished  with  a 
checking  protractor  somewhat  of  the  type  shown  in 
Fig.  lA.  Two  types  of  propeller  balancing  stands  have 
been  extensively  used.  In  one  type  the  propeller  is 
mounted  on  a  mandrel  and  laid  on   two  parallel   level 

tracks.  If  in  balance  it  remains  in  place,  while  if  out 
of  balance  it  rolls  along  until  the  heavy  end  is  down. 
In  the  second  type,  illustrated  in  Fig.  2,  the  propeller 
is  mounted  on  a  mandrel  which  turns  on  rollers  as 

shown.  This  latter  type  is  the  most  satisfactory  an-' 
commercial  stands  of  the  type  shown  are  marketed  b. 
the  Mattison  Machine  Works  of  Rockford,  111.  To  avoid 
the  necessity  of  keeping  several  different  sizes  of  man- 

drels on  hand  to  fit  each  type  of  propeller,  the  writer 
and  his  associates  designed  a  universal  propeller  bal- 

ancing mandrel,  shown  in  Fig.  3,  which  can  be  used  for 
a  very  wide  range  of  propeller  sizes  and  with  any  type 
of  balancing  stand.  Mandrels  of  this  type  can  be  made 
by  any  local  machine  shop  or  at  the  station  if  machine 
facilities  are  provided. 

As  regards  woodworking  machinery,  a  band  saw, 

jointer,  jig  saw  and  spindle  shaper  or  "variety  machine" 
may  be  regarded  as  the  most  essential.  If  the  machines 
are  not  to  be  subjected  to  heavy  or  continuous  use  and 
the  funds  are  very  limited,  consideration  might  be  given 
to  the  provision  of  some  of  the  very  lightweight  combi- 

Hif  .' 

.■i'cR  steel 

5"  long 

To  fit  cables-^. 

^^^^ 

Detflii  I  of  Special 

Jaws 

FIG.    4— CABLE  TERMINAL  WRAPPING    BENCH 

nation  machines  which  are  marketed,  for  farm  purposes, 

by  mail  order  houses  such  as  Sears,  Roebuck  and  Com- 
pany. For  regular  work,  however,  the  heavyweight  fac- 

tory class  of  machinery  is  much  to  be  preferred  and 
should  be  used  wherever  circumstances  will  permit. 

S^  "1 

FIG. 
-HARD   AVIRE   LOOP  BENDER 
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For  the  making  up  of  wires  and  cables  in  fair  quanti- 
ties some  small  equipment  will  be  necessary.  A  hard 

wire  loop  bender,  cable  terminal  wrapping  machine  and 

a  wire  and  cable  proof-loading  device  should  be  pro- 
vided. No  apparatus  of  these  types  being  on  the  mar- 

ket, it  will  be  necessary  to  construct  each  item  specially. 
The  work  of  wrapping  cable  terminals  can  be  greatly 
facilitated  by  the  use  of  a  very  simple  and  efficient 
machine  such  as  shown  in  Fig.  4.  This  device  is  de- 

signed along  the  lines  of  some  which  gave  very  good 

results  in  the  aircraft  factories  and'it  can  be  constructed 
out  of  a  regular  breast  drill  and  some  miscellaneous 
materials  by  the  station  force.  A  very  simple  type  of 
hard  wire  loop  bender,  which  can  be  constructed  simi- 

larly, is  shown  in  Fig.  5.  The  proof-loading  device 
being  of  lesser  importance,  no  illustration  is  included 
but  one  may  be  constructed  of  two  structural  steel 

channels,  with  spacers  between,  some  means  for  apply- 
ing the  load,  such  as  a  long  lever,  and  a  weight  lifting 

mechanism  for  applying  any  desired  load. 

Equipment  for  Larger  Stations 

Every  field  or  station  at  which  much  rigging  of  ma- 
chines is  to  be  done  should  be  equipped  with  either  a 

12-ft.  straightedge  and  two-way  builder's  level  or  a 
specially  built  level  for  checking  of  dihedral  angles,  etc. 
Fig.  6  shows  a  specially  designed  level  of  this  type  which 
has  given  very  good  service  at  some  Naval  stations. 
When  rigging  machines  in  the  .past  it  has  been  the 
custom  to  estimate  the  tension  in  wires  by  the  expedient 

of  "sounding"  them.  A  more  satisfactory  method  in 
every  way  would  be  the  use  of  a  device  such  as  the 
Larsen  Tensiometer,  shown  in  Fig.  7,  which  has  been 
quite  thoroughly  tested  out  by  the  Bureau  of  Standards. 
Another  item  of  special  interest  in  airplane  metal 

parts  work  is  the  Gray  sheet  metal  cutter.  This  ma- 
chine, which  is  made  by  the  Savage  Co.,  Kncxville,  Tenn., 

is  very  valuable  in  profile  cutting  of  sheet  metal  fittings. 
It  makes  use  of  a  small  automatic  punch  to  shear  the 
sheet,  while  roller  feeds  permit  turning  the  piece  freely 
as  it  is  being  fed  into  the  machine.  In  this  way  any 
desired  line  may  be  followed.  For  radiator  repair  work, 
a  te.sting  bath,  in  which  the  entire  radiator  can  be  sub- 

merged, is  very  necessary  if  the  quality  of  the  repair 
is  to  be  assured.  A  tank  of  this  type  can  be  built  at 
the  station,  or  by  any  local  tinshop,  out  of  galvanized 
sheet  iron  about  No.  16  gage.  It  should  be  several 
inches  wider  than  the  radiator  and  about  three  inches 
deeper.  In  using  the  tank,  the  radiator  openings  are 
sealed  with  plugs,  it  is  filled  with  air  at  about  6  to  10 
lb.  per  sq.in.  pressure  and  submerged  in  the  testing  tank. 
Any  leaks  immediately  show  up  as  the  air  bubbles  out. 

An  ordinary  automobile  tire  pump  is  entirely  suitable 
for  furnishing  the  air  pressure.  For  repairing  of 
wheels,  some  type  of  wheel  assembly  and  aligning  stand 
should  be  provided.  Several  types  of  these  are  now 
marketed  for  garages  and  are  equally  suitable  for  air- 

plane work.  Fig.  8  shows  one  device  which  is  very 
suitable  for  this  purpose. 

Engine  Repair  Requirements 

Airplane  engine  repairs  may  be  generally  divided  into 
two  classes,  minor  and  major  overhaul.  The  first  usually 
covers  cleaning  of  the  engine,  grinding  of  valves,  gen- 

eral examination  and  readjustment,  while  the  second 
-•ncludes  anything  from  a  thorough  overhaul  to  complete 
rebuilding  according  to  the  condition  in  which  the  en- 

gine is  found  when  it  is  taken  apart.  Table  IV  outlines 
the  practice  of  the  Air  Mail  Service  in  the  maintenance 

of  its  Liberty-12  engines.  This  outline  is  fairly  ap- 
plicable to  these  and  other  engines  in  civil  use  and 

should  Jbe  of  value  in  giving  a  clear  impression  of  the 
manner  in  which  the  work  is  handled.  It  ia  well  to 

note,  however,  that  recent  aircraft  engines  (and  par- 
ticularly American  models)  are  giving  evidence  of  con- 

siderably increased  life.  As  an  example  of  this,  an 
Aeromarine  Model  USD  recently  passed  a  300-hour  en- 

durance test  while  a  Wright  Model  E2  passed  a  250-hour 
test  for  the  U.  S.  Navy.  At  the  end  of  these  tests, 
during  which  only  slight  adjustments  were  made,  each 
of  the  engines  was  developing  its  full  horsepower,  in- 

dicating that  its  useful  life  was  by  no  means  at  an  end. 
With  overhauls  and  replacements,  such  as  would  have 
been  made  in  regular  service,  its  useful  life  might 
safely  be  expected  to  extend  a  few  hundred  hours  longer. 

The  first  essential  in  the  way  of  engine  repair  equip- 
ment is  some  means  for  lifting  the  engines  into  and 

out  of  the  airplanes  and  moving  them  around  the  shop. 
Without  doubt,  the  most  economical  method  is  to  use 
one  of  the  smaller  sizes  of  chain  blocks  for  this  work. 
The  weight  of  modern  airplane  engines  ranges  from  400 
to  1,800  lb.  and  this  is  constantly  increasing  as  larger 
models  are  developed.  It  is,  therefore,  not  advisable 
to  provide  chain  blocks  of  less  than  2,000  lb.  capacity 
and  still  larger  sizes,  such  as  3,000  lb.  capacity,  are 

preferable.  Of  the  three  types  on  the  market,  differen- 
tial, worm  and  spur  geared,  the  latter  is  the  most  efficient 

while  the  first  is  the  lowest  in  cost.    The  following  table 

FIG.  7— TENSIOMETER 
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of  the  net  cost  of  Yale  Chain  Blocks,' as  of  August.  1922, 
is  given  to  show  the  comparison: 

Capacity  in  I.b.    l>iffoientlal  Worm  Spur  Geared 

1,000 
2,000 
3.000 

?15.00 20.16 
25.92 

Worm 

$33.33 
40.00 

53.33 
$46.70 60.00 
80.00 

FIG.   8— WHEEL  RlSPAUt   STAND 

*  If  at  all  possible  with  the  funds  available,  an  over- 
head track  for  these  chain  blocks  should  be  installed. 

Two  types  of  track  are  in  general  use,  the  I-beam  and 
the  light  pressed-steel  type.  Where  the  unsupported 

spans  are  short  and  there  are  many  curves  or  switches, 
the  pressed  steel 
type  will  be  cheaper 
to  install.  On  the 
other  hand,  where 
there  are  long 

spans  without 
intermediate  sup- 

ports and  few 
switches,  the  usual 
condition  in  station 

shops,  the  I-beam 
type  will  be  cheap- 

er. Fig.  9  shows  a 
track  of  the  latter 

type  installed  at 
Kelly  Aviation 
Field,  San  Antonio, 
Texas. 

Rough  esti- 
mates  of  prelim- 

inary cost  of  either 

type  of  track,  com- 
pletely installed,  can  be  safely  based  upon  $1.00  per 

ft.  for  capacities  up  to  2,000  lb.,  while  tracks  of 
about  5,000  lb.  capacity  can  be  installed  for  about  $1.50 
per  ft.  Curves  and  switches  are  not  included  in 
these  prices.  The  curves  will  cost  about  $4.00  per  ft., 
installed,  for  the  small  sizes.  Very  short  installations 
of  track  will  run  slightly  higher  in  cost  per  ft.  and  it 
would  be  advisable  to  increase  the  above  figures  by  about 
25  per  cent  in  such  cases.  Where  the  tracks  are  in^ 
stalled,  they  should  be  arranged  so  that  the  chain  blocks 
may  be  used  for  lifting  engines  out  of  the  airplanes, 
carrying  them  to  the  overhaul  stands  and  to  the  test 
stands.  The  latter  will  usually  require  carrying  the 

tracks  outside  of  the  buildings  on  special  suppoi'ts,  which 
may  be  of  timber  or  structural  steel,  and  which  are  not 
included  in  the  cost  figures  given. 

For  complete  overhauls  of  engines,  one  or  more  en- 
gine assembly  stands  and  test  stands  are  practically 

essential.  Several  types  of  assembly  stands  are  now 
on  the  market  and  one  of  these,  the  Herschell-Spillman, 
shown  in  Fig.  10,  has  been  extensively  used  in  both 
airplane  engine  factories  and  stations.  A  stand  of  this 
type  can  be  purchased  for  less  than  the  cost  of  building 
a  makeshift  device.  The  test  stand  is  an  item  of  equip- 

ment which  must  be  specially  built,  none  being  on  the 
market.  This  stand  is  used  to  support  engines  during 
test  runs  at  full  speed  with  propeller  or  fan  brakes. 
For  ordinary  work  it  is  not  necessary  for  the  test  stand 
to  be  provided  with  a  torque  balance  and  it  can  be 
fastened  rigidly.  The  stand  should  be  provided  with 
adjustable  engine  supports  which  can  be  set  to  accom- 

modate any  engine  likely  to  be  overhauled  or  tested. 
It  should  also  be  provided  with  either  a  radiator  or  other 
water  cooling  system,  gasoline  and  oil  feeding  and  meas- 

uring systems,  thermometers,  tachometer,  wire  screen 
propeller  guard  and  such  pressure  gauges  as  may  be 

required  for  checking  operation  of  the  particular  engine 
to  be  tested.  An  installation  which  may  be  regarded 
as  typical  is  shown  in  Fig.  11.  The  co.st  of  these  .stands 
will  vary  so  much  with  the  equipment,  such  as  discarded 
tanks,  etc.,  available  for  their  construction  that  no  re- 

liable estimate  can  be  given. 

A  number  of  special  wrenches  will  be  required  for 
each  type  of  engine  likely  to  be  received  for  overhaul 
and  adjustment  and  a  few  of  the  smaller  items  of 

machinists'  tools  will  also  be  necessary.  Several  gal- 
vanized iron  pans  for  washing  of  engine  parts  in  kero- 

sene should  be  included  and,  if  very  extensive  work  is 
contemplated,  it  will  be  found  economical  to  install  a 
pressure  system  for  washing  these  parts  with  a  kerosene 
spray.  A  small  bench  arbor  press,  or  lightweight  floor 
press  of  the  garage  type,  is  a  very  useful  addition  to 
the  equipment  and  will  save  much  time  in  disassem- 

bling and  reassembling  some  of  the  engine  and  other 
parts.  The  garage  type  of  press  has  the  advantage  over 
the  small  bench  press  that  it  can  also  be  used  for  other 
work  than  engine  repairs,  such  as  removing  or  re- 

placing wheel  bushings,  etc.  The  bench  press  does  not 
provide  sufficient  clearance  for  this  latter  class  of  work. 
A  very  suitable  type  of  press  is  illustrated  in  Fig.  12. 
Where  the  press  equipment  is  provided,  a  set  of  gear 
pulling  clamps  should  also  be  included. 

A  set-up  for  checking  the  ignition  equipment  of  each 
type  of  engine  to  be  overhauled  should  be  built.  Such 
apparatus  mu.st  be  developed  at  the  station  and  for  each 
type  of  engine  as  nothing  in  this  class  is  now  on  the 
market.  The  important  feature  in  this  ignition  check- 

ing equipment  is  the  provision  of  some  means  for  check- 
ing the  operation  of  the  distributors  and  readjusting 

them  on  a  "dummy"  set-up  before  they  are  reassembled 
with  the  engines.  Line  reamers  for  the  main  bearings 

of  engines  and  some  suitable  jig  for  checking  the  align- 
ment of  pistons  and  their  connecting  rods  will  be  found 

necessary.  The  jig  should  include  some  means  for 
straightening    bent    rods    or    the    tools    for    this   work 

J'KI.    !l— OVEKHEAD   TKACK    I  .NSTALI.ATIO.N    AT 
KEI.I.Y  FIELD 
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should  be  separately  provided.  As  airplane  engine  pis- 
tons and  connecting  rods  must  be  very  carefully  bal- 

anced in  sets  before  assembly  into  the  engine,  an  accu- 
rate scale  should  be  provided  for  this  purpose.  The 

Toledo  Scale  Company,  Toledo,  O.,  make  a  special  piston 
and  rod  balancing  scale  for  this  work  which  has  been 

used  quite  extensively.  However,  any  scale  of  precision 
class  may  be  used  although  not  quite  so  conveniently 
as  the  special  Toledo  balancing  model. 

Typical  Shop  Arrangement 

Present  air  station  shops  vary  so  greatly  that  it  be- 
comes quite  a  problem  to  pick  one  which  can  be  re- 
ferred to  as  typical  of  the  majority.  Probably  the 

nearest  to  a  typical  shop  would  be  the  Cleveland  shop 

of  the  U.  S.  Air  Mail  Service  which,  through  the  cour- 
tesy of   J.    V.    Whitbeck,    Eastern    Supt.,    is    shown    in 

l-UO.    IM— KNGINK    ASSEMiiLY    STAND 

I'igs.  13  and  14.  This  shop  is  classed  by  the  Air  Mail 
Service  as  a  "maintenance"  one,  only  minor  engine  over- 

hauls and  airplane  work  of  a  secondary  nature  being 
done,  there.  The  complete  engine  overhaul  work  and 
rebuilding  of  airplanes  are  both  confined  largely  to  the 
Chicago  shop.s.  Fuselage  sides  are  built,  and  similar 
work  of  the  recon.struction  class  is  done  in  the  Chi- 

lago  shops  and  the  assembled  units  are  shipped  to 
Cleveland  and  similar  shops  for  assembly  into  complete 
airplanes.  The  Chicago  plant  thus  falls  more  into  the 
class  of  reconstruction  base  rather  than  a  repair  shop 
and,  while  it  is  naturally  more  completely  equipped  than 
the  Cleveland  one,  it  is,  for  this  very  reason,  less  typical 
of  the  civil  station  shop  than  the  latter.  As  the  use 
of  landing  fields  and  seaplane  bases  develops,  the  shops 
niay  be  expected  to  gradually  develop  and  their  equip- 

ment to  be  increased  until  it  approaches  that  of  the 
factory.  For  the  present,  however,  the  Cleveland  case 
probably  forms  the  best  comparison  with  the  civil  sta- 

tion where  the  major  work  is  carried  back  to  the  engine 
and  airplane  factories. 

FIG.    11 — ENGINK  TESTINH!   STANU 

TABI^K   I— COMPJ^ETE  LIST  OF   AIKIM-.V.NK   FliOPAIK   KQl'll'- 
.\IEXT  ^\^TH  SO.MK   AITROX  I  M  ATE  COSTS 

Carpenter's   small  tools — Variable.     Largely    furnished   by mechanics  themselves. 

Carpenter's  benches — Variable,  built  at  station. 
Circular  saw — 14-in.  saw  with  tilting  table,  $325   (Drive,  3 to  5  hp.). 

Band  saw — 36-in.  saw  $225  (drive,  2J  to  3  hp.). 
Jig  saw,  ceiling  fastened — $155  (drive,  li  to  2  hp.).       ̂ ^ 
Double  spindle  shaper-- -$475  (drive,  3  to  B  hp.). 
Jointer — 12-in.,  $325  (drive,  3  hp.) 
Planer  (wood) — 24-in.,  $535  (drive,  5  hp.>. 
Fuselage  jigs  or  benches — Variable,  built  at  station. 
Wing  jigs  or  benches — Variable,  built  at  station. 
Electric  hand  drill — 1  speed,  chuck  to  J  in.,  $40.50;  2-speed, 

chuck  to  i  in.,  $77.40. 

Glue  pots — Nominal. 
Steam  box — Built  at  station. 
Sewing    machine — 2-needle    type,    with    folder    and    motor, 

$225. Exhaust  fan  for  dope  room — Variable.     Capacity:  complete 
change  of  air  every  two  to  three  minute.s. 

Vacuum  cleaner,  portable — $315  complete    (used  for  clean- 
ing fuselages). 

Propeller  balancing  stand — $75. 
Universal  balancing  mandrel — $12  to  $15. 
Propeller  checking  table — $75  to  $100. 
Radiator  testing  equipment — Bath  and  air  pump,  possibly 

$10. 

Sheet-metal  workers'  small  tools — Variable. 
Soldering-iron  heater — Gas  type  from  $5  up. 
Small  sheet  metal  header — Bench  type,  hand  operated,  $55. 
Gray  sheet  metal  cutter — For   i-in.   stock,  $4.50    (drive,   1- 

hp.).     For  ,-'„-in.  stock,  $700  (drive,  2-hp.). 
Cable  terminal  wrapper — $50  to  $60. 
Hard  wire  loop  bender- — About  $15. 
Wire  and  cable  proof  loader — Variable. 
Pipe  bender — Hand  operated,  geared,  capacity  to  2-in.  pipe, 

$260. 

Acetylene  welding  set — Small  portable  sets  from  $55  up. 
Blacksmith's  forge — With  blower  and  water  tank,  $55. 
Blacksmith's  anvil,  200  lb. — $30. 
Power  hacksaw — (jutting  to  3-in.  x  3-in.,  $32  (drive,  1  hp.) 
Vertical  drill — Sensitive,  chuck  to  J-in.  $135  (drive,  i  hp.). 
Vertical  drill — Screw  feed,  chuck  to   1-in.,  $145    (drive,   1- 

hp.). 
Power  grinder — Two  1-in.  x  8-in.  wheels,  floor  stand,  $35 

(drive,  J  hp.). 
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Kerosene  washing  pans — Nominal. 
Ignition  testing  setup — Variable. 
Piston    and    rod    alignment  jig   and    straightenmg   tools— About  $60. 

Valve  trueing  tool — Nominal. 
Main  bearing  line  reamer— Martell  type,  about  $700. 

Compressed  air  system  for  cleaning  parts  with  bench  hose, 

(100-200-lb.  pressure) — Very  variable. 

Kerosene  pressure  system  for  washing  parts — Very  varia- ble. 
Gear  pulling  clamp — $5  up. 
Machinist's  benches — Built  at  station. 
Piston  and  rod  scales — $90  up. 
Piston  vise — $10. 

Screw-cutting    lathe— 10-in.  x  48-in.    lightweight,    without 

chuck,  $125  to  $230  (drive,  1-hp.). 
Screw-cutting   lathe— 12-in.   x  60-in.   heavyweight,   without 

chuck,  $475  (drive,  2-hp.). 

Engine  spares  and  materials  storage — Variable. 

Stationary  oil  can  with  faucet  or  pump,  5-25  gal.— Small can  with  faucet  from  about  $10  up. 

Engine  test  stand  with  water  and  oil  systems — Very  vari- 
able, built  at  station  and  oil  systems. 

FIG.  12— FORCE  PRESS  SUITABLE  FOR  RE
PAIR  WORK 

Wheel  repair  stand — $30. 
Dihedral  checking  level— About  $15  to  $20. 

2-way  builder's  level — $5. 
Tensiometer — No  quotations. 

Spare  parts  and  materials  storage— Variable.
 

Wing  panel   trailer— Varies   greatly   with   disca
rded  parts 

available. 

TABLE  II— COMPLETE  LIST  OF  ENGINE  REP
AIR  EQUIP- 

MENT WITH  SOME  APPROXIMATE  COSTS 

Engine  overhaul  stand — $54. 

Chain  block— 2,000-lb.  capacity,  $20  to  $60   (see  text).
 

Track  for  chain  block— $1  per  foot,  up  (see  text). 

Special  tools  for  engines— Varies  for  each  type. 

Machinist's  small  tools— Variable,  many   furnished  by  t
he 

mechanics. 

Small  arbor  press— Bench  type  $58,  floor,  garage  type, 

TABLE  in— ESSENTIAL  SMALL  TOOLS  FOR 
OPERATING  STATIONS 

6-oz.  tack  hammers. 
12-oz.  ball  pein  hammers. 
20-oz.  ball  pein  hammers. 
2-lb.  engineers  hammers. 

10-lb.  sledge  hammers.  ' 
14-in.  mill  files,  flat. 
14-in.  bastard  files,  flat. 
14-in.  bastard  files,  h  round. 
10-in.  mill  files,  flat. 
10-in.  bastard  files,  flat. 
10-in.  bastard  files,  J  round. 
10-in.  round  files. 
24-in.  X  16-in.  steel  square. 
bench  emery  wheel  grinder. 
100-lb.  anvil. 
14-in.  keyhole  saw. 

breast  drills,  chuck  0  to  i-in. 
T^-in.  round  shank  twist  drills. 

A-in.  round  shank  twist  drills. 
i-in.  round  shank  twist  drills. 
-1%-in.  round  shank  twist  drills. 
i-in.  round  shank  twist  drills. 
fe-in.  round  shank  twist  drills. 
i-in.  round  shank  twist  drills. 
reciprocating  hand  drills. 
countersinks  for  same. 

FIG    13— GENERAL  ARRANGEMENT  OF  AIR  MAIL 
OF  AIR  MAIL REPAIR  SHOPS  AT  CLEVEL.^ND.     FIG. 

 U-DETAIL  ARR-^NGEMENT 

REPAIR   SHOPS  AT  CLEVEL-^ND 
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6  48-in.  bench  clamps. 
2  10-in.  C-clamps. 
2  8-in.  C-clamps. 
2  6-in.  C-clamps. 
2  blow  torches. 
4  soldering  coppers,  large  and  small. 
1  ratchet  brace,  10-in.  sweep. 
1  i-in.  to  IJ-in.  expansion  wood  drill. 
1  li-in.  to  3-in.  expansion  wood  drill. 
1  10-in.  dividers. 
1  adjustable  mitre  box. 
1  stiff-back  mitre  saw. 
1  26-in.  rip  saw. 
1  26-in.  crosscut  saw. 
1  24-in.  fine  tooth  veneer  saw. 
3  hack  saw  frames. 
24  10-in.  18-tooth  hack  saw  blades. 
1  10-in.  draw  knife. 
1  6-in.  coping  saw. 
2  ratchet  screwdrivers. 
2  Yankee  countersinks. 

table  iv— practick  of  the  air  mail  service  in 
maintenance  of  liberty-12  engines 

New  Engine 

Set  up  on  test  stand  and  operated  at  various  speeds  while 
adjustments  are  being  made  and  operation  checked.  Total 
period  of  run  about  1  to  2  hours  with  few  minute  run  at 
full  power.  Engine  given  external  examination,  cleaned 
and  put  into  service. 

After  First  100  Hours  of  Service 

Entire  engine   taken   apart,   cleaned   and   examined   for 
worn  parts.    Valves  ground  and  a  few  parts  such  as  rings. 

valves  and  wrist  pins  sometimes  replaced.  Reassembled, 
carburetors  and  electrical  system  adjusted.  Operated  for 
3  to  .5  hours  on  test  stand. 

(Among  other  civil  operators  the  tendency  is  to  keep 
below  these  figures  and  test  runs  range  from  i  hour 
upwards.) 

After  Second  100  Hours  of  Service 

Engine  taken  apart,  etc.,  as  before.  Replacement  of 
parts  such  as  rings,  wrist  pins,  valves,  valve  guides,  gears, 
water  pump  shafts,  generally  required.  Cylinders  some- 

times require  replacing.  Some  main  bearings  replaced  and 
all  main  bearings  line  reamed  and  lapped  with  arbor.  En- 

gine reassembled,  adjusted  and  tested  as  before. 

After  Third  100  Hours  of  Service 

Engine  taken  apart,  etc.,  as  before.  Parts  previously 
mentioned  require  quite  general  replacement.  Often  neces- 

sary to  also  replace :  valve  springs,  connecting  rod  bearings, 
valve  rocker  arms,  thrust  bearings,  and  crankshafts.  En- 

gine reassembled,  adjusted  and  tested  as  before. 

After  Fourth  100  Hours  of  Service 

Engine  usually  (but  not  always)  withdrawn  permanently 
from  service,  according  to  conditions  found  when  it  is  dis- 

mantled. When  withdrawn,  as  many  parts  as  possible  are 
salvaged,  the  following  being  the  more  important  ones  gen- 

erally usable:  crank  case;  2  or  3  cylinders;  connecting  rods; 
cam  shaft  assembly;  cam-shaft  drive;  some  gears;  some 
thrust  bearings;  water  pump;  manifolds;  carburetor  and  a 
large  part  of  the  electrical  system. 

Overhauls  average  160  man-hours  each. 

Effect  of  Variations  in  Design  of  Milling  Cutters 
on  Power  Requirements  and  Capacity 

By  Benjamin  P.  Graves  and  James  A.  Hall 

THIS  PAPER  comprises  the  results  of  a  study  of  the 
effect  of  changes  in  the  number  of  teeth,  spiral 

angle,  rake  angle,  and  cutting  speed  of  a  milling  cutter 
on  power  consumption,  tendency  to  chatter,  and  stresses 
set  up  in  the  machine.  The  first  consideration  in  the 
choice  of  methods  was  that  all  tests  as  far  as  possible 
should  be  made  under  actual  shop  conditions,  using, 
however,  sufficient  refinement  of  measurement  to  give 
a  high  degree  of  accuracy  in  the  results. 

The  first  step  toward  getting  definite  information  con- 
cerning power  requirements  was  to  drive  the  spindle 

and  table  by  separate  motors.  A  prony  brake  was  then 
placed  on  the  arbor  and  a  series  of  tests  run  to  get  the 
efficiency  of  the  spindle  drive  at  different  capacities  and 
speeds.  The  proper  treatment  of  the  power  required 
by  the  table  is  a  more  difficult  problem.  The  authors 

took  as  the  net  power  required  by  the  table  the  differ- 
ence between  the  motor  output  under  load  and  that 

when  driving  the  feed  mechanism  alone. 

High-speed-steel  cutters  3^  in.  in  diameter  were  used 
on  practically  all  of  the  tests,  the  only  exception  being  a 
few  tests  with  two  6-in.  side  milling  cutters.  All  of 
the  3^-in.  cutters  used  in  the  tests  to  determine  the 

effect  of  the  number  of  teeth  had  30-deg.  spiral  angles 

and  10-deg.  rake  angles.  As  the  formula  derived  by 
Professor  Airey  and  Mr.  Oxford  called  for  20  teeth  in 
such  a  cutter,  this  cutter  was  put  at  one  end  of  the 

Abstracted  from  a  paper  presented  at  a  joint  meeting  of  the 
Philadelphia  I^ocal  Section  and  the  Machine  Shop  Division  of  the 
American  Society  of  Mechanical  Engineers,  the  Engineers'  Club of  Philadelphia,  and  the  Philadelphia  Section  of  the  American 
Institute   of  Electrical  Engineers,   at  Philadelphia,   Feb.  27,  1923. 

series,  a  Brown  &  Sharpe  standard  cutter  with  eight 

teeth  came  in  the  middle,  and  a  four-tooth  cutter  was 
added  to  give  an  extreme  condition  of  coarse  spacing. 
A  number  of  tests  were  also  made  with  a  10-tooth 
cutter.  Additional  comparisons  were  made  between  two 

6-in.  side  milling-cutters,  one  of  which  had  12  teeth 
and  the  other  26  teeth.  Other  sets  of  cutters  alike  in 

every  particular  except  the  element  to  be  studied  were 
used  in  the  tests  to  determine  the  effect  of  variations  in 
spiral  angle  and  rake  angle. 

Procedurej  of  the  Tests 

As  the  only  object  of  the  investigation  was  to  com- 
'  pare  cutters,  mild  steel  was  used  in  all  the  tests.  From 
two  to  six  tests  were  made  at  each  depth  of  cut  in  the 
18  in.  of  length  of  the  block.  The  exact  figure  for  the 
feed  was  determined  by  taking  the  time  with  a  stop 
watch  and  measuring  the  distance  traveled.  In  this 
way  the  exact  amount  of  metal  removed  per  minute  was 
determined.  A  number  of  tests  were  also  made  on  a 

special  fixture  to  measure  horizontal  and  vertical  pres- 
sures by  the  use  of  two  Kenerson  traction  dynamom- 
eters. The  results  of  the  tests  are  plotted  in  the  form  of 

curves  having  as  one  co-ordinate  either  horsepower  per 
cubic  inch  per  minute  or  pressure  along  the  table. 

Several  groups  of  tests  were  run  in  the  studies  of  the 
effect  of  varying  the  number  of  teeth  in  the  cutter.  In 
the  first  group  the  speed  and  depth  of  cut  were  kept 
constant  and  the  feed  varied.  This  of  course  varied  the 

chip  per  tooth  and  the  output  in  cubic  inches  per  minute 
and  gave  the  comparison  between  cutters  where  equal 
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finish  is  required  for  corresponding  capacities  and  cuts. 
The  second  group  contains  tests  where  the  feed  and 

depth  of  cut  were  kept  constant  and  the  cutting  speed 
varied.  This  gave  a  constant  output  and  a  variable 
chip  per  tooth.  For  the  same  feed  per  tooth  the  best 
surface  finish  is  secured  with  the  coarsest-tooth  cutter. 
In  the  third  group  the  depth  of  cut  was  kept  constant 
and  the  cutting  speed  varied  with  the  feed  so  as  to  give 
a  constant  chip  per  tooth.  The  output  of  course  varied 
with  the  speed.  This  made  a  good  study  of  the  effect 
of  the  cutting  speed  on   power  requirements. 
An  equation  was  developed  from  the  data  obtained 

which  gives  a  limit  beyond  which  there  is  no  saving  in 
power  when  the  cutting  speed  is  lowered  to  give  coarser 
chips  per  tooth. 

Conclusions  from  the  Data 

It  would  doubtless  seem  from  the  data  obtained  that 
the  efficiency  of  milling  is  increased  by  greater  feeds 
per  tooth.  If  these  heavier  chips  are  secured  by  using 
lower  cutting  speeds,  the  loss  in  the  table  becomes 
greater,  the  cutter  itself  requires  more  power  per  unit 
of  metal  than  would  be  required  for  the  same  chip  at 
higher  speed,  and  the  pressures  between  cutter  and 
work  become  greater.  The  answer  from  the  standpoint 
of  power  efficiency  alone  is,  then,  to  use  the  cutter  with 
the  fewest  possible  teeth  and  to  run  it  at  higher  speeds 
where  the  size  of  the  chip  is  too  great.  The  limitations 
to  this  practice  are  the  danger  of  hammer  or  shock  due 
to  lack  of  continuity  of  cutting,  and  the  possibility  of 
overheating  the  edges  of  the  teeth  due  to  the  heavy 
pressures  and  high  speeds.  The  structural  strength  of 
the  tooth  itself  is  not  a  limitation  in  well-designed  cut- 

ters, as  this  is  practically  always  greater  than  the 
strength  of  the  key  or  the  arbor.  The  relation  between 
the  overheating  of  the  edges  of  the  teeth  and  the  num- 

ber of  teeth  in  the  cutter  can  only  be  settled  by  judg- 
ment. 

A  large  number  of  runs  were  made  on  a  set  of  thi-ee 
10-tooth  cutters  having  spiral  angles  of  10,  20  and  30 
deg.,  respectively,  and  on  two  20-tooth  cutters  having 
spiral  angles,  respectively,  of  20  and  30  deg.  In  addi- 

tion two  series  of  tests  with  a  3-tooth  60-deg.  spiral 
cutter  were  made.  The  average  of  the  tests  shows 
practically  no  difference  in  power  required  for  the  dif- 

ferent spiral  angles.  In  the  case  of  the  3-tooth  cutter 
the  authors  believe  that  the  lower  power  requirement 
is  due  to  the  number  of  teeth  instead  of  the  spiral  angle. 

While  increased  spiral  angles  showed  no  advantage 
from  the  standpoint  of  power,  they  were  of  very  great 
benefit  in  reducing  tendency  to  chatter  and  in  giving 
smoother  action.  The  vertical  pressure  between  cutter 
and  work  was  also  somewhat  less.  The  end  thrust  with 

the  60-deg.  spiral  cutter  was  not  noticeable  as  far  as 
the  machine  was  concerned.  In  general  a  considerable 
spiral  angle  is  desirable,  the  only  limitations  being  end 
thrust  and  the  danger  of  burning  the  sharp  corners  at 
the  ends  of  the  teeth  if  the  work  extends  beyond  the 
end  of  the  cutter. 

Effect  of  Rake  Angle 

Tests  were  made  with  three  10-tooth  cutters  having 
rake  angles  of  0,  10,  and  20  deg.  and  with  two  20-tooth 
cutters  having  0  and  10  deg.  rake.  The  increase  in 
rake  angle  from  0  to  10  deg.  caused  a  saving  in  power 
of  20  to  25  per  cent,  and  a  somewhat  smaller  saving 
was  shown  on  the  increase  to  20  deg.  On  the  other  hand, 
tendency  to  chatter  increased  only  slightly  between  0 

and  10  deg.  rake,  but  became  so  great  as  to  definitely 
limit  the  capacity  of  the  cutter  when  increased  to  20 
deg.  This  limitation  seemed  to  be  much  more  serious 
than  the  danger  of  burning  or  chipping  the  edge.  Rake 
angles  of  10  deg.,  therefore,  are  desirable  on  cutters, 
but  any  considerable  increase  beyond  this  point  limits 
the  usefulness  of  the  cutter. 

Causes  of  Chatter 

Chatter  rather  than  the  power  of  the  machine  is  often 
the  limiting  factor  in  milling.  For  this  reason  many 
engineers  urge  that  more  rigid  machines  be  built  to 
eliminate  this  trouble,  without  realizing  that  a  great 
deal  may  be  accomplished  by  the  proper  choice  of  cut- 

ters. A  summary  of  the  elements  which  affected  chatter 
in  these  tests  is  therefore  given  in  the  following 
paragraph. 

The  most  important  point  in  connection  with  this 
subject  is  the  fact  that  tendency  to  chatter  was  greatly 
reduced  as  the  number  of  teeth  in  the  cutter  approached 
a  low  figure.  On  many  cuts  where  it  was  impossible  to 
eliminate  chattering  of  the  20-tooth  cutter  by  any  rea- 

sonable change  in  speed,  absolutely  no  trouble  was  ex- 
perienced with  the  4-  or  8-tooth  cutters.  Furthermore 

some  trouble  was  experienced  with  the  8-tooth  cutter 
on  wide  and  deep  cuts  at  high  feeds,  but  no  chattering 
occurred  on  any  cuts  with  the  4-tooth.  Increase  in 
spiral  angle  also  reduces  the  tendency  to  chatter,  and  a 
combination  of  wide-spaced  teeth  and  steep  spiral  angle 
in  a  cutter  will  give  the  maximum  capacity  along  this 
line.  Moderate  rake  angles  increase  the  tendency  to 
chatter  but  little,  while  large  rake  angles  greatly  de- 

crease the  capacity  of  the  cutter.  The  proper  considera- 
tion of  these  factors  in  the  choice  of  cutters  wdll  elim- 

inate much  trouble  in  this  respect. 

General  Conclusions 

Coarse-tooth  milling  cutters  require  less  power  to 
remove  a  given  amount  of  metal  per  minute  than  fine- 
tooth  cutters.  This  is  true  on  both  wide  and  narrow 
work,  although  the  margin  in  favor  of  the  coarse-tooth 
cutter  is  greater  on  wide  cuts.  It  is  also  true  if  both 
cutters  are  compared  on  a  chip-per-tooth  basis. 
When  compared  on  a  chip-per-tooth  basis  the  fini-^^h 

given  by  the  coarse-tooth  cutter  is  better  than  that  by 
the  fine-tooth  cutter  on  account  of  the  closer  spacing 
of  revolution  marks. 

Low-cutting-speed  operation  of  fine-tooth  cutter.*  to 
give  a  large  feed  per  tooth  is  objectionable  on  account 
of  the  increased  stresses  in  the  machine  and  holding 
fixtures. 

Fine-tooth  cutters  are  much  inferior  to  coarse-tooth 
cutters  when  the  relative  tendency  to  chatter  is  con- sidered. 

Moderate  rake  angles  reduce  the  power  consumption 
and  are  desirable  on  all  cutters  to  be  used  on  mild  steel. 
Large  rake  angles  are  undesirable,  due  to  the  tendency 
to  chatter. 

The  spiral  angle  has  little  effect  on  the  power  con- 
sumption. A  considerable  spiral  angle  is  desirable, 

however,  because  it  makes  possible  the  use  of  fewer 
teeth,  gives  smoother  cutter  action,  and  reduces  the 
tendency  to  chatter. 

Hence,  with  the  few  exceptions  noted,  coarse-tooth 
cutters  of  the  type  now  generally  manufactured  are 
superior  to  fine^tooth  cutters  for  all  classes  of  pro- 

duction work. 
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Ideas  from  Practical  Men 
Devuteil  to  the  exchnnee  of  information  on 
QMeful  methods.  It»  sroiM*  includes  all  divisiontt 
of  the  inaHiine  l>uildin}::  indiiHtry,  from  draft- 

ing  room    to    siiiiiping    pbitform.      'Xbe    articles 

are  made  np  from  lettem  Nobmltteil  from  all 
over  the  world.  DcNrriiiHonN  of  inethodK  ur  de- 
vieeN  that  have  proved  their  vuiue  are  earefully 
connlderedi   und    thu)>e   published   are   paid   for 

Large  Work  in  a  Small  Machine 
By  George  Allen 

The  article  "A  Large  Repair  Job  in  a  Small  Lathe,"  by 
George  Wilson,  on  page  971,  vol.  57,  of  the  American 
Machinist,  reminded  me  of  a  scheme  I  saw  used  in  a 
small  repair  shop  a  few  months  ago.  This  shop  was 
located  in  a  district  where  a  large  number  of  pulleys 
and  gears  five  or  six  feet  in  diameter  often  came  to  the 

shop  to  be  rebored  and  bushed  or  fitted  to  lai-ger  shafts. 
The  shopman  possessed  only  a  16  in.  lathe  and  a  drilling 
machine  and  the  way  he  rigged  up  to  bore  out  the  large 

DEVICE  FOK  BOKliNG  LAKGE  GEARa  AND   PULLKYS 

gears  and  pulleys  is  shown  in  the  illustration.  The 
boring  bar  A  is  held  in  a  bracket  bolted  to  a  heavy 
overhead  support  and  driven  by  means  of  a  belt  from 
a  pulley  on  the  upper  end   of  the  machine  spindle  to 

a  pulley  on  the  boring  bar,  as  shown.  The  lower  end  of 
the  boring  bar  is  guided  by  a  bushing  in  the  floor. 
The  cutting  tool  is  set  into  the  bar  at  B  and  the  feed 
is  obtained  by  turning  the  handwheel  C.  The  bar  can 
be  disconnected  at  the  upper  end  and  removed  while 
the  work  is  being  placed  in  approximate  position  on  the 
floor.  The  bar  is  then  put  in  place,  the  work  clamped  in 
position  and  the  hole  bored  out  as  desired.  It  can  easily 
be  seen  that  the  size  of  work  that  can  be  bored  on 
this  device  is  only  limited  by  the  distance  the  boring 
bar  bracket  is  set  from  the  drilling  machine.  A  good 
feature  is  that  the  heavy  work  does  not  have  to  be  lifted 
up  onto  the  machine  or  supported  in  any  special  way, 
as  is  so  often  the  case. 

Fixture  for  Drilling  and 

Tapping  Collars 
By  E.  A.  Thanton 

I  ran  across  a  rather  unusual  drilling  and  tapping 
fixture  a  short  time  ago.  The  fixture  shown  in  the 
illustration,  was  made  to  be  used  on  a  small  drilling 
and  tapping  machine  for  holding  small  collars  of  various 
sizes  while  drilling  and  tapping  the  setscrew  hole.     My 

A  COLLAK   DRILLING  AND  TAPPING   FIXTURE 

first  thought  was  "Why  don't  they  use  a  V-block  and 
strap  clamp?"  but  found  that  the  tapped  hole  had  to  be 
square  with  the  center  line  of  the  larger  hole  and  that 
the  outside  of  the  collar  was  not  always  concentric  with 
the  inside.  For  this  reason  it  was  thought  best  to 
locate  from  the  bored  hole  rather  than  from  the  out- 

side of  the  collar.  While  a  fixture  of  this  kind  is  more 
trouble  to  make,  it  both  locates  and  clamps  the  work 
at  the  same  time.  Bored  and  reamed  bushings  of  con- 

siderable length  can  also  be  held  in  this  fixture  by 
adjusting  the  bracket  holding  the  clamping  spindle. 
Both  spindles  are  adjustable,  though  the  rear  one  is 
locked  in  place  with  a  setscrew  after  the  proper  posi- 

tion of  the  work  has  been  found. 
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A  Very  Simple  Milling  Fixture 
By  E.  V.  Allen 

The  real  ability  of  a  tool  designer  is  quickly  shown 
by  the  complication  or  simplicity  of  the  tools  he  de- 

signs. No  better  example  of  simplicity  can  be  produced 
than  the  fixture  shown  in  the  illustration.  It  has  few 
parts,  is  easy  to  make  and  fully  answers  the  purpose. 
Three  of  the  parts  to  be  milled  are  shown  in  the  fore- 

ground, and  all  that  is  required  is  to  mill  a  shallow  slit 
across  the  round  boss,  at  an  angle  to  the  base.  The 
bed  plate  of  the  fixture  is  slotted  at  the  proper  angle  to 
receive  the  bases  of  the  brackets.  These  slots  were  cut 
in  with  an  end  mill  so  that  the  end  of  each  slot  could 

A  VERY  SIMPLE  MIULING  FIXTURE 

be  used  as  a  stop  for  the  piece  to  be  put  into  it.  The 
clamping  plate  is  fitted  over  five  studs  and  springs  press 
the  plate  upwards  when  the  nuts  are  loosened.  The 
clamping  plate  is  of  mild  steel  and  the  base  of  cast 
iron,  a  key  being  set  into  the  bottom  of  the  base  to 
locate  it  in  relation  to  the  slot  in  the  milling  machine 
table.  Two  slitting  saws  are  used  and  20  pieces  are 
finished  at  one  pass. 

A  shop  visitor  once  asked  why  wing  nuts  were  not 
used  to  clamp  down  the  top  plate,  but  a  little  reflection 
will  show  that  sufficient  pressure  could  not  be  obtained 
with  wing  nuts  unless  a  wrench  was  used,  so  why  not 

a  T-handled  socket  wrench  in  the  first  place?  In  some 
cases  a  lever  nut  might  be  used  to  advantage  but  on  this 
fixture,  eccentrics  or  lever  nuts  would  only  be  in  the 
way  and  cause  more  trouble  than  the  nuts  shown. 

Running-in  Bearings 
By  Herbert  Crawford 

The  running-in  of  crankshaft  and  connecting  rod 
bearings  is  becoming  more  and  more  a  regular  practice 
in  automobile  motor  building  and  these  illustrations 
show  the  method  being  used  by  the  Chalmers  Motor  Car 
Co.  of  Detroit,  Mich.  Fig.  1  shows  where  the  connecting 
rods  are  being  run-in,  the  somewhat  unusual  feature 
being  the  substitution  of  a  plain  shaft  of  the  proper 
diameter  for  the  crankshaft  itself.  A  set  of  rods  to  be 

run-in  is  shown  at  A  while  at  B,  down  in  the  tank,  are 
rods  clamped  in  place  on  the  running-in  shaft.  They  are 
covered  with  lubricant  and  the  shaft  revolved  by  a  motor 
at  the  right.  It  requires  only  a  comparatively  short 
time  to  run-in  these  bearings  to  a  good  surface  which 
has  proved  so  satisfactory  that  a  new  motor  can  be 
driven  at  almost  any  desired  speed  without  nursing  as  is 
usually  the  case. 

The  rods  are  prevented  from  turning  by  having  the 
small  ends  rest  on  a  bar  which  is  hidden  from  view  in- 

side the  tank.     The  cross  handle  socket  wrench  shown 

FIG.   1— RUNNING  IN  CONNECTING  RODS 

at  C  makes  it  easy  to  bolt  the  rod  in  place  on  the  shaft. 
The  crankshaft  itself  is  run-in  in  a  manner  similar 

to  that  shown  in  Fig.  2.  The  crankshaft  has  been 
mounted  in  the  crank  case  but  the  connecting  rods  are 
not  in  position.    The  case  is  lowered  into  the  tank  it- 

FIG.    2— RUNNING    IN    CRANKSHAFT 

self  and  the  crankshaft  connected  with  a  powerful  motor 
at  the  left.  The  shaft  is  flooded  with  lubricant  in  the 

tank  and  the  results  secured  are  as  good  as  those  ob' 
tained  when  using  the  connecting  rod  bearings. 

Commutator  Truing  Tool 

By  I.  B.  Rich 

The  simple  commutator  truing  tool  used  by  the  Gen 
eral  Electric  Co.  in  its  Schenectady  plant  and  elsewhere, 
is  shown  herewith.  The  drum  A  on  which  a  strip  of 
sandpaper  can  be  easily  and  quickly  fastened  by  means 
of  the  clamp  shown  in  front,  is  mounted  on  a  shaft 
inside  the  quill  B  which  is  splined  to  prevent  rotation  as 
the  commutator  revolves  against  the  drum.  The  quill 
B  is  mounted  in  an  eccentric  sleeve  which  is  rotated 
by  the  worm  and  wheel  shown  at  C,  in  order  to  bring 
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the  drum  in  contact  with  the  commutator.  The  drum 
is  fed  along  the  commutator  by  means  of  the  rack 
shown  on  the  bar,  and  a  pinion,  operated  by  the  wheel 
D.  The  wheel  E  turns  the  sandpaper  drum  A  into 
any  desired  position  so  as  to  bring  a  new  surface  in 
contact  with  the  commutator,  the  pawl  F  preventing 
the  rotation  of  the  drum  by  the  movement  of  the  com- 

COMMUTATOR    TRUING    DEVICE 

mutator  as  it  revolves.  The  pawl  is  double  acting  so 
that  it  can  be  used  on  commutators  running  in  either 
direction.  The  device  is  easily  clamped  to  the  arms 
at  the  end  of  a  motor  or  generator,  as  shown. 

Tool  for  Cutting  Felt  Washers 
By  H.  L.  Wheeler 

Having  occasion  to  make  a  lot  of  felt  washers  for  the 
purpose  of  making  some  ink  rollers,  I  designed  the  tool 
shown  in  the  accompanying  illustration  to  cut  them. 
It  was  used  in  a  drilling  machine  and  revolves  at  a 
high  speed. 

A  strip  of  felt  was  tacked  to  the  surface  of  a  maple 
board   and   the   revolving   tool   pressed   down    upon   it, 

AVASHBR  CUTTING  TOOL 

cutting  out  the  washers  quickly  and  cleanly.  After 
getting  started  we  found  that  we  could  tack  two  thick- 

nesses of  felt  to  the  board  and  cut  out  two  washers  at  a 
time  as  well  as  one. 

The  felt  washers  were  ejected  from  the  tool  each  time 
the  latter  was  raised  from  the  work  by  the  circular 
stripper,  which  was  held  in  the  annular  space  between 
the  inner  and  outer  cutting  edges  of  the  tool  by  four 

studs  passing  through  suitable  holes  in  the  upper  part 
of  the  body  and  threaded  into  a  similar  ring  of  steel 
placed  over  the  shank  of  the  tool.  Coil  springs  within 
the  recess  provided  the  pressure  to  eject  the  felt  wash- 

ers, and  the  nuts  above  the  upper  ring  served  to  adjust 
the  stripper  just  flush  with  the  cutting  edges. 

The  circular  center  that  would  be  cut  out  with  each 
washer  was  ejected  by  a  plunger  in  the  inner  bore  of 
the  tool,  actuated  by  the  same  springs  through  the  me- 

dium of  pins  extending  through  elongated  slots  in  the 
shank  of  the  tool  and  engaging  with  the  upper  ring. 

Clamp  for  Use  on  Planer 
By  G.  a.  Luers 

The  clamp  shown  in  the  attached  sketch  is  a  handy 

tool  for  use  on  the  planer  when  it"  is  desired  to  hold 
comparatively  thin  work  that  must  be  clamped  in  such 
manner  that  the  planer  tool  may  pass  over  the  clamp. 

The  body  of  the  clamp  is  made  to  fit  the  T-slot  in  the 
planer  bed,  and  the  screw  through  it  serves  to  fasten 

CLAMP  FOR  USE  ON  PLANER 

the  clamp  against  endwise  movement.     The  short  end 
of  the  lever  should  be  made  sharp  and  hardened. 

A  thin  piece  of  work  may  easily  be  held  by  a  pair  of 

these  clamps  so  placed  as  to  oppose  each  other.  Tight- 
ening the  screw  in  the  long  end  of  the  lever  forces  the 

sharp  edge  into  the  metal  and  at  the  same  time  draws 
it  down  on  the  planer  bed. 

Broken  Piston  Rings  for 
Parallel  Strips 

By  G.  W.  Nusbaum 

In  any  machine  shop  where  automotive  engines  are 
repaired,  broken  piston  rings  are  plentiful  and  are 
usually  consigned  promptly  to  the  scrap  box.  The  writer 
wonders  if  many  of  the  workmen  in  such  shops  realize 
that  these  pieces  make  excellent  parallels  for  small 
jobs  upon  shaper,  milling  machine  or  drilling  machine, 
where  thin  pieces  of  this  nature  are  needed. 

Piston  rings  are  ground  to  very  close  limits  of  accu- 
racy and  therefore  may  be  depended  upon  for  size, 

They  are  made  in  a  variety  of  widths,  so  that  by  a 
judicious  sorting  of  the  broken  pieces  as  many  pairs 
of  the  different  widths  as  may  be  desired  can  bt 
obtained.  The  curvature  of  the  ring  is  of  additional 
advantage  as  it  gives  the  equivalent  of  a  wide  bearing 
upon  the  work  and  assures  right  angle  alignment. 
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Making  a  Drill  Cut  Oversize 
By  William  J.  Thirkettle 

A  few  days  ago  I  had  occasion  to  make  a  number  of 
small  rollers  of  high  speed  steel,  the  bores  of  which 
were  required  to  be  0.254  in.  in  diameter.  As  the  job 
was  a  rush  one  and  every  moment  of  delay  could  be 
reckoned  in  dollars  of  loss  to  the  company,  I  sought 
some  quicker  method  of  making  them  the  right  size 
other  than  by  boring  them  in  a  lathe. 

As  a  standard  E  drill  is  0.250  in.  and  F,  the  next 
size  larger,  is  0.257  in.  in  diameter,  I  was  at  a  loss  as 
to  how  to  produce  the  correct  bore  quickly.    Just  then 

KNL.A.RGING  A  DKILL  FOK  A   TEMPORARY  JOi: 

the  superintendent  came  along  and  when  I  had  told  him 
my  difficulty  he  took  the  E  drill  to  the  bench,  laid  the 
end  on  the  corner  of  the  vise  jaw  and  struck  each  lip 
in  turn  a  succession  of  light  blows  with  a  hammer.  In 
the  sketch  herewith,  the  letter  X  shows  where  the  drill 
was  struck. 

The  result  was  all  that  could  be  desired.  The  rolls, 
20  in  number,  were  first  drilled  with  a  I-in.  standard 
drill  and  followed  by  the  enlarged  E  drill,  used  as  a 
reamer.  The  latter  cut  to  the  right  size  and  the  job 
was  soon  finished.  A  few  moments  work  with  an  oil 
stone  restored  the  enlarged  drill  to  its  normal  size. 

Expanding  Arbor  to  Hold  Small  Cutlers 
By  E.  Lytton  Brooks 

l^ondon,  England 

The  cutter  arbor  shown  in  the  accompanying  sketch 
was  designed  and  made  up  to  meet  an  emergency,  and 
although  it  does  not  appear  to  be  a  very  sound  mechani- 

cal proposition,  it  worked  very  well  on  the  job  for  which 
it  was  made  and  has  been  used  since  on  many  other  jobs. 

■^'jj^^ 

and  slit  in  three  places  to  allow  it  to  expand.  A  conical- 
head  screw  fits  the  taper  bore  and  the  threaded  end 
enters  a  i  in.,  20  pitch,  tapped  hole  beyond  the  taper 
bore.  The  pin  wrench  shown  beside  the  arbor  is  used 
to  draw  up  the  screw  and  expand  the  shoulder  within 
the  bore  of  the  cutter.  The  knurled  ring  is  threaded  to 
the  outside  of  the  arbor  to  release  it  from  the  spindle 
and  has  two  flats  milled  upon  it  so  that  an  ordinary 
spanner  may  be  used  if  required. 

Kink  to  Prevent  Chatter  when 

Milling  Thin  Work 
By  R.  McHenry 

When  cutting  .some  ratchets  of  rather  large  diam- 
eter and  thin  section  in  the  milling  machine,  I 

experienced  the  usual  trouble  from  springing  and 
chattering  of  the  work  under  the  cut.  After  several 
abortive  attempts  to  apply  a  back  stop  I  evolved  the 
rigging  set  foi-th  in  the  accompanying  sketch. 

An  angle  plate  was  bolted  to  the  table  of  the  machine 
back  of  and  facing  the  index  head,  and  to  the  face  of 

I.MPROVI.SKIl     l:.\CK    STOP    FOR    MIM.I.Vli     .M.\CHI.NK 

the  plate  was  clamped  a  large  adjustable  splining  tool 
that  belonged  to  the  planer  equipment.  The  adjust- 

able feature  of  the  tool  allowed  me  to  set  the  bar  to 

any  length  desirable,  and  the  tool-holding  setscrew  in 
the  end  of  the  bar  provided  a  convenient  means  of 
setting  the  stop  against  the  work  and  releasing  it  each 
time  the  work  was  to  be  indexed. 

S/ofs 

,     -Keys/of 
'Pinholes 

Cutting  Spiral  Flutes  With  a  Planer 
By  Donald  A.  HampsEN 

Spiral  fluting  is  always  an  interesting  job,  and  when 
the  work  is  performed  without  standard  equipment  it 
becomes  even  more  so.  Work  that  must  be  accurate 
cannot  well  be  turned  out  with  makeshift  tools,  but  there 
are  many  cases  of  spiral  fluting  where  a  twist  only  is 

required;  no  mating  parts  and  no  extreme  accuracy  en- 
tering into  consideration.  Such  a  job  is  illustrated 

herewith. 

Several  feed  rolls  were  to  be  fluted.     A  spii-al  flute 
was  required  in  order  to  keep  the  rolls  from  grooving 
the  work  and  to  prevent  a  thin  sheet  metal  chip  scraper. 

It  is  designed  to  hold  milling  cutters  about  i  in.  thick     which    was    used    in    connection    with    the    rolls,    from 
and   having  a   1   in.   hole,   and  is  used   in  the  vertical     catching  in  the  cuts,  as  they  revolved.     It  was  decided 
head  of  the  milling  machine.  that  a  twist  of  2  in.  in  the  length  of  27  in.  would  be 

The  part  on  which  the  cutter  is  held  is  bored  taper     satisfactory.     No  milling  machine  large  enough  for  the 

KXPA.VDIXG    ARBOR    FOR    SMALL    t'L-TTKiiS 



March  8,  1923 Build  Bigger  Profits  with  Better  Equipment 385 

job  was  available,  and  so  the  work  had  to  be  done  on  a 

planer. 
The  illustration,  Fig.  1,  shows  how  the  fluting  was 

done.  Plain  centers  supported  the  rolls.  A  tool  bit 
ground  to  the  desired  shape  of  flute  was  fed  into  the 
work  to  a  given  depth,  as  determined  by  reading  the 

FIG.    1- n;TTl.NU   SI'lUAL  Fl.UTKS    WITH  Tllli  I'LAXKU 

micrometer  dial  on  the  vertical  feed  screw.  A  change 

gear  having  the  desired  number  of  teeth  was  taken  from 
qne  of  the  lathes  and  screwed  to  the  end  of  the  roll 

journal;  two  holes  having  been  drilled  and  tapped  in 
each  roll  for  this  purpose.  An  angle  plate  having  a 

i-in.  hole  through  one  leg  at  the  height  of  the  center 
line  was  bolted  near  the  front  end  and  the  index  pin 
was  passed  through  this  hole  to  engage  the  teeth  of  the 
gear.  Direct  indexing  followed  each  cut,  but  the  pin 
was  withdrawn  each  time  after  the  division  had  been 

made  and  the  work  again  clamped.  Fig.  2  shows  this 

.set-up. 
But  two  special  parts  were  required.  One  of  these 

was  the  casting  shown  in  Fig.  1  clamped  to  the  front 
journal,  and  in  detail  in  Fig.  3.  The  hub  of  this  casting 

was  split  and  provided  with  a  clamping  bolt,  so  that 
the  roll  journal  could  be  turned  within  it  for  indexing, 
and  then  clamped  rigidly  to  guide  the  roll  during  the 
cut.  The  coil  spring.  Fig.  3,  serves  to  keep  the  guiding 

roller  on  the  end  of  this  lever  always  against  the  in- 
clined bar  that  serves  to  impart  the  partial  rotative 

movement  to  the  work. 

The  inclined  bar  is  a  piece  of  1-in.  square  steel  taken 
from  the  stock  rack.    It  was  suspended  at  one  end  from 

FIG.  z 

FTC  2 — THK  IXDKX.     FIG  ;i— GT'iniO  I.IOVIOR  -VXD  ROLL 

the  saddle  of  the  planer,  while  the  free  end  rode  upon 
another  piece  of  .steel  that  was  clamped  to  the  table  and 
traveled  with  it.  By  this  means  scoring  of  the  planer 
table  was  avoided,  and  the  inclined  bar  was  brought  up 

to  coincide  as  nearly  as  practical  with  the  center  line 
of  the  roll. 

With  this  equipment  flutes  were  cut  at  the  rate  of 
twenty  per  hour,  and  with  highly  satisfactory  results. 

Design  of  Expanding  Arbors 
By  Nelson  Hall 

Expanding  arbors  carried  on  the  spindle  nose  of 
screw  miachine  or  lathe  are  valuable  tools  for  .second 

operation  work  if  .so  designed  as  to  grip  the  work  se- 
curely, yet  to  collapse  readily  and  allow  the  work  to 

be  removed  and  replaced  without  trouble. 

To  make  such  an  arbor  open  powerfully  requires  the 
angle  of  taper  to  be  small,  while  to  close  readily  the 
opposite  condition  must  obtain;  therefore  the  designer 
is  obliged  to  juggle  between  these  extremes  in  order 
to  get  a  satisfactory  tool.  If  he  fails  in  either  direction, 
the  tool  is  liable  to  undergo  some  severe  usage,  especially 
if  the  operator  is  on  piece  work.  After  some  experi- 

menting, the  writer  has  adopted  the  forms  shown  in 
Figs.  1,  2  and  3,  and  by  their  use  has  greatly  reduced 
complaints  of  sticking  and  failure  to  hold. 

In  Fig.  1  the  arbor  is  expanded  by  drawing  the  cone 
A  into  the  shell  by  means  of  the  nut,  while  the  coil 
spring  behind  it  has  sufficient  strength  to  overcome  the 
tendency  of  the  cone  to  stick  when  the  nut  is  loosened. 

S3) 
lia }Eh 

FIGS.    1,   L'  .\.XD  3 — DE.SIGNS  OF  EXPANDIXG     VHnORS 

With  the  taper  slightly  less  than  is  regularly  used  on 

spring  collets,  this  form  works  well. 
As  the  angle  becomes  smaller  for  the  purpose  of  in- 

ci'easing  the  gripping  power,  or  the  size  of  the  arbor 
is  reduced  to  accommodate  small  work,  the  style  shown 

in  Fig.  2  gives  excellent  results.  In  this  case  the  cone 

is  pushed  in  by  the  head  of  the  screw  B  and  is  with- 
drawn by  the  collar  C  that  is  pinned  to  the  body  of  the 

screw. 

Sometimes  the  work  is  so  small  as  to  preclude  the 
use  of  a  threaded  plug,  and  in  Fig.  3  is  shown  such  a 
tool  with  a  plain  taper  plug  to  expand  it.  If  the  taper 
is  made  Brown  &  Sharpe  or  Morse,  it  will  stay  in 
position  by  reason  of  its  frictional  grip.  To  operate  it 
the  tool  D  is  placed  in  the  turret  or  tailspindle  so  that  a 
push  on  the  end  serves  to  drive  in  the  plug  and  grip 
the  work,  while  to  withdraw  it  the  latch  E  is  swung 
down  so  that  the  yoke  engages  with  the  groove  F  in 
the  plug. 
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Putting  on  More 
Than  the  Traffic  Will  Bear 

'  ANOTHER  INSTANCE  of  the  operation  of  economic 
./jLlaws  to  correct  business  inequalities  is  mentioned 
in  a  recent  issue  of  Commerce  and  Finance.  It  has 
to  do  with  the  practical  monopoly  of  the  supply  of  raw 
silk  by  the  Japanese. 

The  assurance  of  a  steady  supply  of  raw  material 

at  a  price  free  from  unreasonable  fluctuations  is  essen- 
tial to  the  satisfactory  operation  of  any  manufacturing 

business.  In  the  case  in  point  silk  men  flatly  say  that 
the  wide  fluctuations  in  prices  are  due  to  the  gambling 
of  the  Japanese  speculators  and  dealers.  What  has  been 
the  result?  Desiring  to  free  themselves  from  the  un- 

certainties attendant  upon  the  price  of  Japanese  silk, 
American  silk  men  have  turned  to  the  development  of 

substitutes  and  at  this  year's  exposition  more  than  half 
the  products  on  exhibition  are  made  entirely  of  cellulose 
fiber  or  contain  appreciable  amounts  of  it. 

Faced  by  a  somewhat  similar  situation  American 
rubber  men  are  turning  their  attention  to  the  devel- 

opment of  an  assured  raw  material  supply  under 
American  control  which  also  goes  to  show  that  when 
the  channel  of  trade  is  obstructed,  the  current  breaks 
through  and  cuts  a  new  path,  eventually  leaving  the  old 
one  dry  and  barren. 

Give  the  Customer 
What  He  Wants 

1IKE  most  general  rules,  slogans  and  catch  phrases, 
-/this  one  has  enough  substance  and  truth  about  it 

to  make  it  dangerous.  The  rule  is  about  one  hundred 
per  cent  right  in  a  cigar  store,  ninety  per  cent  in  a 
grocery  store  and  no  good  at  all  between  patient  and 
doctor.  How  good  is  it  when  the  salesman  handles 
machinery  or  tools? 

To  put  the  thing  in  the  proper  light,  to  what  extent 
is  the  salesman  a  mere  seller  and  to  what  extent  a 
doctor?  Answering  the  question  ourselves,  we  would 
say  that  he  should  be  a  doctor  primarily,  but  that 
unlike  the  doctor,  he  has  the  right  to  sell  the  patient 

poison,  if  that  is  wanted — ^provided  that  he  has  properly 
explained  and  warned. 

There  are  a  few  things  required  to  make  it  possible 
for  the  salesman  to  act  as  doctor.  In  the  first  place 
there  should  be  that  confidence  in  him  which  we  gen- 

erally give  to  our  doctor.  We  may  say  to  our  family, 

"I  don't  think  the  stuff  will  do  me  any  good,"  but  aj 
a  rule  we  take  it  anyway  and  we  live  up  to  Doc's  in- 

structions— at  least  for  a  time.  On  the  other  hand, 
though  claiming  that  doctors  do  not  know  much,  we 

recognize  the  fact  that  we  ourselves  know  less  and 
we  follow  their  advice.  The  controlling  fact  is  that  we 
believe  in  their  superior  knowledge.  Can  we  say  the 
same  of  machinery  and  tool  salesmen? 

We  have  gone  far  away  from  the  machine  tool  sales- 
man whose  main  qualification  was  the  amount  of  booze 

he  could  stow  before  he  got  muddled  about  the  price 
list,  but  have  we  arrived  at  the  point  where  the  cus- 

tomer will  recognize  him  as  an  expert  adviser,  not  only 
as  to  the  machine  he  sells  but  also  as  to  the  work 
which  can  be  done  with  it? 

Of  course  such  a  man  is  not  merely  a  salesman,  he 
is  an  engineer.  Sales  engineer  some  call  him.  If  he 
is  a  real  engineer,  knows  his  subject,  and  knows  how 
to  present  it,  he  has  all  the  requis.ite  qualifications.  The 
customer  will  take  care  of  the  selling. 
We  are  getting  more  and  more  of  such  men  but,  as 

yet,  there  are  not  nearly  enough  of  them.  When  all 
sales  of  machinery  and  tools  are  so  handled  we'll  cease 
to  advise  the  machinery  dealer  to  "give  the  customer 
what  he  wants,"  and  we'll  advise  the  customer  to  "take 
what  the  engineer  recommends." 

Report  of  the  Joint  Committee  On  Reor- 

ganization of  Government  Departments 

WHEN  the  Harding  administration  first  took  office 
there  was  much  talk  of  reorganizing  the  execu- 

tive departments  upon  a  more  efficient  basis.  Those 
wise  in  the  ways  of  Washington  shook  their  heads  at  the 
enthusiasm  of  the  advocates  of  reorganization  for  they 
knew  the  overpowering  inertia  of  the  long-intrenched 
bureaucrat. 

Events  have  proved  the  accuracy  of  their  judgment. 
The  report  of  the  joint  committee  of  three  senators 
and  three  representatives  covering  the  changes  sug- 

gested by  President  Harding  and  his  cabinet  has  just 
been  presented  to  the  Senate  by  Mr.  Smoot.  It  falls 
short  of  the  ideal  in  some  particulars  but  includes  most 
of  the  important  changes  urged  by  students  of  the 
government. 

The  merging  of  the  War  and  Navy  Departments  in 
a  Department  of  Defense  is  logical  but  is  sure  to  raise 
a  storm  of  opposition  that  may  prove  the  undoing  of 
the  whole  project.  The  concertration  of  all  engineering 
functions  in  one  department  is  entirely  sound  and  should 
arouse  little  opposition.  Other  important  changes  are 
the  transfer  of  all  non-military  functions  from  the  War 
and  Navy  Departments,  the  establishment  of  the  new 
Department  of  Education  and  Welfare  and  the  removal 
of  all  non-fiscal  functions  from  the  Treasury  Depart- 

ment. The  Post  Office  Department  becomes  the  Depart- 
ment of  Communications  and  independent  bodies  except 

those  of  a  general  service  or  quasi-judicial  nature  are 
attached  to  departments. 

The  general  plan  is  a  distinct  forward  step  for  our 
processes  of  government  and  merits  the  support  of  pro- 

gressive citizens  everywhere.  No  action  can  be  taken 
before  the  present  Congress  expires  but  the  plan  should 
be  a  live  issue  before  the  next  one.  In  the  meantime 
it  will  pay  to  study  and  discuss  the  recommendations 
of  the  committee  and  prepare  to  get  behind  them. 

» 
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Foster  AU-Geared-Head  Screw  Machines 
Nos.  3,  5  and  7 

The  latest  addition  to  the  line  of 
screw  machines  made  by  the  Foster 
Machine  Co.,  Elkhart,  Ind.,  is  the 
all-geared-head  machine.  These  ma- 

chines are  of  three  sizes,  Nos.  3,  5 
and  7,  having  capacities,  respectively, 
of  Vh,  1\%  and  21  in.  for  round  bars. 

The  specifications  of  the  geared- 
head    machines    are    identical    with 

On  the  Nos.  5  and  7  machines 

eight  spindle  speeds  are  also  pro- 
vided, ranging  from  24  to  414  r.p.m. 

and  from  20  to  337  r.p.m.,  respec- 
tively. On  the  former  size  a  2i-hp. 

motor  running  at  1,800  r.p.m.  rotates 
the  driving  pulley  at  760  r.p.m.,  and 
on  the  latter  a  3-hp.  motor  at  1,800 
r.p.m.  rotates  the  pulley  at  780  r.p.m. 

FOSTER  ALL-GEARED-HEAD   SCREW  MACHINE  NO.  3 

those  of  the  friction-head  machines 
of  the  same  sizes,  as  described  on 
page  953,  Vol.  51  of  American 
Machinist,  except  for  the  head.  In- 

stead of  the  three-step  cone  pulley 
with  back-gears,  the  head  mechanism 
now  consists  only  of  gears,  which  are 
driven  from  a  single  pulley  that  can 
be  belted  to  a  motor  or  countershaft. 

The  No.  3  machine,  shown  In  the 
accompanying  illustration,  has  eight 
spindle  speed  changes  ranging  from 
29  to  500  r.p.m.  A  2-hp.  motor 
running  at  1,800  r.p.m.  is  employed 
to  give  a  speed  of  920  r.p.m.  to  the 
drive  pulley.  The  total  cross  .and 
longitudinal  travels  of  the  slides  are, 
respectively,  81  and  10  in.  The  swing 
over  the  bed  is  14 i  in.  Six  power 
cross  feeds  are  available  for  the 
cross  slide  ranging  from  0.0027  to 
0.025  inches. 

The  swings  over  the  bed  are,  re- 
spectively, 17i  and  20  in.  for  these 

types. The  total  cross  and  longitudinal 
travels  and  power  cross  feeds  of 
both  the  larger  types  are  identical 
with  those  of  the  friction  head  ma- 

chines of  similar  size.  The  cross 

travels  are  10  and  11  in.,  the  longi- 
tudinal travels  10  and  12  in.,  re- 

spectively, and  the  power  cross  feeds 
0.0031  to  0.028  in.  for  both  types. 
The  machines  can  be  furnished  with 

either  power  or  hand  screw  feed  to 
the  cross  slide. 

The  machines  are  regularly  fur- 
nished with  an  automatic  chuck 

having  a  master  collet,  bar  feed, 
hand  cut-off  slide  with  hand  longi- 

tudinal feed,  power  feed  to  the  tur- 
ret slide,  two-speed  friction  counter- 

shaft, oil  pump  and  wrenches. 

"Precision"  Improved 

Grinding  Attachment 

An  improved  "1923  model"  multi- 
graduated  precision  grinding  at- 

tachment has  recently  been  placed 
on  the  market  by  the  Precision  & 
Thread  Grinder  Manufacturing  Co., 
1  South  21st  St.,  Philadelphia,  Pa. 
Like  the  former  model,  described  on 

page  160,  Vol.  52,  of  the  American 
Machinist,  the  machine  illustrated 
herewith  can  be  used  on  a  variety  of 
work,  though  particularly  intended 
for  thread  grinding. 

The  grinding  spindle  has  been  re- 
designed entirely.  The  spindle, 

which  is  heavier  in  this  model,  and 
the  driving  pulleys  are  machined 

from  one  piece  of  special  heat- 
treated  alloy  steel.  The  arrangement 
eliminates  lost  motion  or  slippage 

due  to  loose  pulleys.  The  rear  bear- 
ing is  so  constructed  that  should 

there  be  an  elongation  of  the  spindle 
due  to  an  increased  temperature,  the 
bearing  may  float. 

A  l-hp.,  fully  enclosed,  ball-bear- 
ing, statically  and  dynamically  bal- 

anced motor  is  used.  It  is  so  built 
as  to  minimize  vibration  and  chatter. 
Other  features  of  the  machine  are 
ball  bearings  in  the  idler  pulleys,  an 
improved  index  for  setting  the  helix 

angle;  and  a  dust-cap  on  the  grind- 
ing spindle  to  exclude  dust.  Improved 

oiling  devices  have  been  provided. 

"PRECISION"  IMPROVED  MULTI-GRAD- 
UATED GRINDING  ATTACHMENT 
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Dumore  Electric  Sensitive 

Bench  Drilling  Macliine 
The  motor-driven  sensitive  drillinsr 

machine  shown  in  the  illustration 
herewith  is  a  recent  product  of  the 
Wisconsin  Electric  Co.,  Racine,  Wis. 
The  machine  is  adaptable  to  small 

wicks.  Like  the  work  table  bracket, 
the  motor  can  be  raised  and  lowered 
on  the  column  and  then  clamped  by 

a  quick-acting  locking  device.  The 
motor  itself  can  be  detached  and 
used  as  a  portable  hand  drill. 

The  whole  unit  is  mounted  ou  a  5x8 
in.  base  made  of  gray  iron.  Four 
screw  holes  permit  the  fastening  of 
the  base  to  a  table  or  bench  whenever 

necessary.  The  height  over-all  is  16 
in.  The  motor  brackets  and  base  are 
finished  in  black  enamel,  the  motor  is 

nickel-plated  and  the  control  wheels 
are  satin-finish  aluminum.  The  ma- 

chine is  operated  by  means  of  a  foot 
controlled  rheostat  that  provides  six 
speeds  and  an  off  position. 

"DUMORE"    ELMCTRIC    SENSITIVE 
BENCH  DRILLING  MACHINE 

work  where  accuracy  and  sensitive- 
ness are  required. 

The  work  table  of  the  drilling 
machine  is  sensitive  because  it  is 
operated  by  a  rack  and  pinion  feed 

which  is  governed  by  the  operator's 
hand.  There  is  a  depth  gage  regu- 

lated by  a  thumbscrew  to  control  the 
depth  of  the  hole.  The  table  is  3^  in. 
in  diameter.  The  center  of  it  is  3  in. 
from  the  vertical  column  of  seamless 
steel  tubing,  thus  permitting  work 
6  in.  in  diameter  to  be  drilled  at  the 
center.  The  center  of  the  table  is 
bored  and  reamed  to  fit  the  shanks 
of  drilling  fixtures  that  are  a  part 
of  the  regular  equipment.  The  fix- 

tures shown  in  the  illustration  con- 
sist of  a  cone  center,  cup .  center, 

radius  center  and  a  V-block.  The 
radius  center  is  milled  to  facilitate 
the  drilling  of  rings  and  similar 
pieces  of  work. 

A  No.  9  Jacobs  chuck  is  used,  with 
a  capacity  up  to  J  in.  To  make  the 
drill  concentric,  the  gripping  points 
of  the  chuck  jaws  are  ground. 

The  machine  is  equipped  with  a 
Dumore  universal  motor  which  is 
dynamically  balanced  and  can  be  run 
with  either  a.c.  or  d.c.  current.  A 
ball  thrust  bearing  takes  up  end  play. 
Lubrication  of  the  bearings  is  ob- 

tained by  means  of  grease  cups  with 

Whitney  No.  4  Angle- 
Iron  Shear 

The  machine  shown  in  the  accom- 
panying illustration  is  the  No.  4 

hand-operated  angle-iron  shear  which 
has  recently  been  placed  on  the  mar- 

ket by  the  Whitney  Metal  Tool  Co., 
91    Forbes    St.,    Rockford,    111.     The 

WHITNEY  NO.  4  AXGLE-IUON   SHEAR 

machine  is  designed  expressly  for 
shearing  angle  iron  in  sizes  up  to 
2x2xi  in.,  will  operate  without  the 
necessity  of  clamping  the  angle  and 
will  shear  without  distortion. 

The  frame  is  a  solid  steel  casting 

and  the  cutting  is  done  by  means  of 
inserted  plates  which  are  made  of 
-J-in.  tool  steel,  hardened  and  ground. 
A  feature  of  the  machine  is  a  rest 
pad  for  the  angle  iron,  which  is  cast 
integral  with  the  frame  of  the  ma- 

chine. The  two  upper  surfaces  of 
the  pad  form  an  angle  so  that  the 
iron  can  be  sheared  without  distor- 

tion. Another  feature  is  the  eccen- 
tric gear  by  which  uniform  leverage 

is  obtained  with  the  handle  at  any 

position. All  parts  which  are  subject  to 
wear  are  of  steel,  hardened  and 
ground.  The  machine  is  supplied 
with  a  short  socket  handle,  so  that 
a  1-in.  iron  bar  or  section  of  pipe  can 
be  used  for  a  handle.  The  weight 
is  41  pounds. 

"Fulflo"  BaU  Bearing 
Motor-Driven 

Centrifugal  Pump 

The  Fulflo  Specialties  Co.,  Blan- 
chester,  Ohio,  has  added  to  its  line  of 

pumps  a  ball-bearing  motor-driven 
self-priming  centrifugal  unit  for 

pumping  liquids  such  as  coolant  com- 
pounds, oils,  brines  and  enamel.  The 

pump,  shown  in  the  illustration  here- 
with, is  similar  to  the  one  described 

on  page  465,  Vol.  50,  of  the  American 
Machinist,  except  that  it  is  ball- 

bearing throughout  and  is  of  75  gal. 
capacity. 

The  pump  is  of  the  centrifugal 
type  and,  having  both  intake  and 
outlet  located  at  the  top,  retains 
enough  fluid  for  priming  purposes 
without  the  aid  of  valves  or  other 
mechanical  means.  Being  always 

primed,  it  begins  pumping  the  in- 
stant the  machine  is  started.  The 

free-floating  impellers  and  anti- 
clog  features  which  expel  chips  with- 

out harm  to  the  pump,  are  retained 
in  this  model.  The  pump  will  deliver 
from  a  few  drops  per  minute  to  full 
capacity,  depending  on  the  regulation. 

FULFLO   BALL-1!1:AK1.\G  AiOT(_ll:-DRIVEN   CH.NTUlFrGAL  PLJll' 
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Dunning  Air  Compressors 
The  Dunning  air  compressor  that 

is  shown  fitted  in  an  automatic  tank 
unit  in  the  accompanying  illustration 
has  recently  been  marketed  by  the 
George  Sachsenmaier  Co.,  926  North 
3rd  St.,  Philadelphia,  Pa.  The  com- 

pressor is  a  compact  unit  with  but 
few  parts,  so  that  its  size  is  reduced 
to  a  minimum. 

The  cylinder,  oil  reservoir  and  base 
are  in  a  one-piece  casting,  assuring 

to  prevent  the  loss   of  compression. 
The  bearing  are  all  made  of  bronze. 

The  main  bearing  in  which  the  shaft 
rotates  is  fitted  to  the  side  of  the 
cylinder  casting  and  is  held  in  place 
by  four  bolts.  The  other  end  of  the 
shaft  is  supported  by  a  small  bearing 
within  the  cylinder. 

Lubrication  of  the  bearings  is  ob- 
tained by  means  of  the  forced  feed 

system,  operated  by  a  little  plunger 
pump  that  forces  oil  from  the  oil 
reservoir   in   the   base.     The   oil   is 

DUNNING   AlK  COMPRESSOR  iX  AUTOMATIC  TANK  UNIT 

rigidness,  compactness  and  align- 
ment of  the  assembled  parts.  The 

two  cylinders  extend  horizontally 
through  the  length  of  the  casting. 
The  ends  of  the  cylinders  are  covered 
with  removable  cylinder  heads  and 
hold  the  valves,  which  are  large  to 
prevent  overheating.  The  valves  are 
of  steel  bearing  against  cast-iron 
seats,  and  have  a  30-deg.  angle. 

A  long  double  piston  of  one  cast- 
ing is  employed  to  reach  from  the 

end  of  one  cylinder  into  the  other 
cylinder.  The  piston  is  operated  by 
means  of  a  hollow  eccentric  shaft 
that  fits  into  a  bronze  bearing  large 
in  diameter.  Thus  piston  pins,  crank 
bearings,  connecting  rods  and  short 

pistons  are  eliminated.  The  rota- 
tion of  the  shaft  carrying  the  eccen- 
tric oscillates  the  piston  back  and 

forth  and  causes  the  compression  of 
air  at  each  stroke.  Being  double 
acting,  the  flow  of  air  is  regular  and 
the  load  on  the  working  parts  is 
evenly  distributed.  Three  piston 
rings  at  each  end  of  the  piston  serve 

pumped  to  the  main  bearing,  where 
it  enters  the  hollow  shaft  and  is  fed 

to  each  working  part  by  outlets  which 
i  How  the  proper  amount  of  oil  to  pass 
through.  The  system  is  entirely 
automatic  and  needs  only  occasional 
replenishing  of  the  oil. 
The  electric-driven  compressor 

units  are  made  in  various  sizes. 

Model  A  size  is  a  ̂ l-hp.  unit  deliver- 
ing 11  cu.ft.  of  air  per  minute  and 

will  develop  150  lb.  per  square  inch 

pressure.  Model  B  has  a  i-h.p. 
motor,  delivers  2 J  cu.ft.  of  air  per 
minute,  and  can  build  up  200  lb.  pres- 

sure. Model  C  is  a  i'-hp.  unit  deliver- 
ing 3-1  cu.ft.  of  air,  and  is  rated  at 

250  lb.  pressure. 
The  automatically  controlled  tank 

units  are  made  in  two  sizes.  One  is 
the  Model  B  unit  having  a  working 
pressure  of  150  pounds  per  square 
inch,  and  the  other  the  Model  C 
unit  with  a  working  pressure  of  175 
lb.  The  tanks  are  respectively  14x36 
in.  and  16x48  in.,  each  tested  to 
withstand  400  lb.  pressure. 

U.  S.  Double-Spindle  Hand 
Milling  Machine 

The  accompanying  illustration 
shows  a  double-spindle  hand  milling 
machine  that  has  recently  been 
placed  on  the  market  by  the  United 
States  Machine  Tool  Co.,  Cincinnati, 
Ohio.  The  machine  is  intended 

primarily  for  milling  the  step  slots 
in  piston  rings  and  for  similar  work 
such  as  opposite  keyways  in  small shafts. 

The  feed  movements  of  the  ma- 
chine are  operated  by  hand  only.  The 

upper  spindle  is  adjustable  from  the 
lower  a  distance  of  1 1  in.  to  allow 
for  wear  of  the  cutters.  The  spindles 
are  drop  forged  and  run  in  bronze 
bearings.  The  two  arbors  are  pro- 

vided, one  running  right  and  one 
left,  to  enable  the  machine  to  pull 
two  cutters  at  the  same  time  in 

opposite  directions.  The  machine 
requires  2  hp.  to  run  it  and  can  be 
belted  directly  to  a  motor  or  to  a 
countershaft. 

The  working  surface  of  the  table 

is  7x23  in.  with  a  longitudinal  move- 
ment of  6  in.  by  means  of  a  hand 

lever  and  of  16  in.  by  a  crank.  A  5  in. 
hand  cross  feed  and  15.^  in.  vertical 

feed  are  provided.  Close  adjust- 
ments of  the  table  position  are  made 

by  means  of  micrometer  dials. 
The  machine  weighs  950  lbs.  It 

can  be  furnished  with  either  a  two- 
or  three-step  cone  pulley  and  a  fric- 

tion pulley  countershaft  to  match. 

u. S.  DOUBLE-SPINDLE  HAND 
MILLING  MACHINE 
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Wagner  Speaks  on  Welding 
Practice  Development 

"Electric  Welding  Applications,  Old 
and  New"  was  the  subject  treated  by 
R.  E.  Wagner,  of  the  General  Electric 
Co.,  Pittsfield,  Mass.,  when  speaking 
before  the  Metropolitan  Section  of  the 
American  Welding  Society  at  New  York 
City  on  Feb.  27th.  Mr.  Wagner  spoke 
from  his  broad  experience  in  welding 
and  gave  particular  attention  to  the 
welding  of  thin  metals.  The  use  of  both 
slides  and  motion  pictures  to  illustrate 
the  points,  made  his  lecture  doubly  in- 
teresting. 
The  gradual  change  in  the  practice 

of  arc  welding  was  brought  out,  as  the 
carbon  electrode  was  supplemented  by 
the  use  of  a  filler  rod,  and  then  as  the 
metallic  electrode  came  into  use.  For 
metal  as  thin  as.  A  in.,  Mr.  Wagner 
said  that  welding  could  not  well  be  em- 

ployed, although  electric  resistance 
welding  is  well  suited  for  this  work. 
Furthermore,  resistance  welding  is  be- 

coming increasingly  popular  for  weld- 
ing ^  in.  and  thicker  material, 

where  quantity  production  is  required. 
Its  chief  drawback  is  that  a  rather 
expensive  machine  is  required  for 
each  piece  of  work.  Pictures  of  the 
machines  in  operation  were  shown  on 
the  screen  and  actual  samples  of  dif- 

ferent welds  were  displayed. 
In  addition,  Mr.  Wagner  told  of  a 

method  employed  for  making  by  means 
of  arc  welding,  cheap  but  satisfactory 
bending  dies  for  use  on  a  bull-dozer. 
He  concluded  his  talk  by  telling  of  the 
construction  and  testing  of  a  large  steel 
box  or  tank  that  was  made  for  deter- 

mining the  strength  of  various  types 
of  arc  welded  joints.  The  results  in- 

dicated that  the  strength  of  the  weld 
was,  in  general,  equal  to  that  of  the 
plate. » 

Ford  Company  Will  Develop 
Mississippi  Dam 

The  Federal  Power  Commission 
granted  permission  to  the  Ford  Motor 
Co.  to  develop  power  at  High  Dam,  on 
the  Mississippi  River  between  St.  Paul 
and  Minneapolis.  Both  of  the  cities 
had  desired  to  develop  this  power,  but 
they  willingly  consented  to  the  work 
being  done  by  the  Ford  Co. 

According  to  the  agreement,  the 
company  is  to  file  with  the  commission 
its  plans  within  four  months.  The 
company  will  be  required  to  pay  the 
Government  a  reasonable  price  which 
will  be  fixed  in  a  future  agreement. 

Railroads  Prove  Value 

Says  Bank  Survey 

;'The  increasing  importance  of  the 
railroad  problem  is  emphasized  by  the 
pronounced  shortage  of  transportation 
facilities,  which  may  arrest  in  the  not 
distant  future  the  present  upswing  of 
business  activity  in  this  country,"  ac- 

cording to  the  current  number  of  The 

Guaranty  Survey  issued  by  the  Guar- 
anty Trust  Co.,  New  York.  "The  vital 

dependence  of  our  entire  economic  or- 
ganization upon  railway  transportation 

is  daily  becoming  more  obvious,  and 
there  cannot  be  continuing  prosperity 
for  the  country  as  a  whole  without  effi- 

cient service  by  the  railroads. 
"Further  emphasis  is  lent  to  the 

problem  by  the  fact  that  there  are 
pending  before  Congress  one  hundred 
and  thirty-four  bills  relating  to  regu- 

lation of  the  railroads.  Many  of  the 
proposed  measures,  which  are  designed 
to  reduce  railway  net  income  by  .re- 

ducing rates,  railway  valuation,  or  the 
rate  of  return  on  railway  value,  have 
doubtless  been  inspired  by  the  improve- 

ments effected  in  the  railroad  situation, 
despite  serious  handicaps,  during  the 
last  several  months,  through  the 
greater  efficiency  possible  under  private 
management  and  the  gradual  better- 

ment of  general  business  conditions. 
This  is  especially  true  as  regards  the 
steadily  improved  earnings  of  the  rail- 

roads, dua  chiefly  to  the  continued 
large  volume  of  traffic  which  has  kept 
the  gross  revenue  large,  and  to  econ- 

omies in  operation."' 

Railroads  Show  Increases 
for  January 

By  the  reports  of  the  majority  of  the 
railroads  in  the  East  for  the  month  of 
January,  increases  of  approximately 
fifty  per  cent  are  shown  as  compared 
with  the  business  done  during  the 
month  of  January,  1922.  The  Balti- 

more &  Ohio  shows  a  gross  income  of 
30  per  cent  and  the  rise  in  operating 
expenses  were  kept  down  to  about  half 
this  amount. 
The  Southern  Pacific,  Illinois  Central, 

Philadelphia  &  Reading  and  several 
other  roads  show  marked  gains  for  the 
initial  month  of  the  year.  There  was 
but  one  exception  in  the  increase  re- 

ports, that  of  the  Lehigh  Valley  which 
showed  a  deficit  of  $837,007  after  taxes 
were  paid  as  compared  with  an  earning 
of  $359,802  reported  during  the  same 
month  last  year. 

Canadian  Pacific  to  Improve 

At  Many  Points 
Extensive  improvements  are  planned 

by  the  Canadian  Pacific  Railway  to  be 
started  in  the  near  future.  Rock  bal- 

lasting on  the  main  lines  and  on  two 
of  the  subdivisions  is  contemplated. 
Additional  trackage  will  be  provided  at 
many  of  the  stations  to  take  care  of 
longer  freight  trains  that  are  now  being 
operated.  Steel  water  tanks  of  from 
60,000  to  100,000  gallons  capacity  will 
be  erected  at  five  points  on  the  railroad. 
Modern  coaling  plants  will  be  installed 
at  two  divisional  points  and  station 
facilities  will  be  extended  at  several 
places.  It  is  expected  that  the  ex- 

penditure will  run  into  several  millions 
of  dollars. 

Standards  Committee  Plans 

New  Finance  Method 

A  new  plan  for  financing  the  indus- 
trial standardization  work  of  the 

United  States,  which  provides  for  mem- 
bership dues  on  the  basis  of  one  cent 

per  $1,000  of  gross  receipts,  has  been 
formally  approved  by  the  Executive 
Committee  of  the  American  Engineer- 

ing Standards  Committee.  Twenty  of 
the  most  influential  industrial  execu- 

tives of  the  country  have  accepted 
places  on  an  Advisory  Committee  which 
will  co-operate  with  the  Ways  and 
Means  Committee  in  the  refinancing  of 
the  American  Engineering  Standards 
Committee. 

In  submitting  the  report  of  the  Ways 
and  Means  Committee,  A.  W.  Whitney, 
chairman  of  that  committee  and  of  the 
A.E.S.C.,  declared  that  the  economies 
which  should  accrue  to  the  industries 
of  America,  through  standardization, 
"are  to  be  measured  in  billions  of  dol- 

lars, not  millions." This  report  announces  a  new  class  of 
members  in  the  A.E.S.C.  to  be  known 
as  "sustaining-members,"  and  provides 
a  special  service  to  "sustaining-mem- 

bers," including  information  bulletins 
on  developments  in  standardization 
work  in  this  country  and  in  every  other 
country  where  industrial  standardiza- 

tion is  in  progress. 
The  newly  created  advisory  commit- 

tee of  the  A.E.S.C.  consists  of  the 
following:  W.  H.  Barr,  president.  Na- 

tional Founders'  Association,  Chicago; 
Charles  E.  Hodges,  president,  Ameri- 

can Mutual  Liability  Insurance  Co., 
Boston;  A.  W.  Berresford,  general 
manager,  Cutler-Hammer  Co.,  Mil- 

waukee; L.  F.  Butler,  president. 
Travelers  Insurance  Co.,  Hartford, 
Conn.;  William  Butterworth,  president 
Deere  &  Co.,  Moline,  111.;  John  J.  Carty, 
vice-president,  American  Telephone  & 
Telegraph  Co.,  New  York  City;  W.  W. 
Coleman,  president,  Bucyrus  Co.,  So. 
Milwaukee;  G.  B.  Cortelyou,  president, 
Consolidated  Gas  Co.,  New  York  City; 

J.  K.  Cullen,  president,  Niles-Bement- 
Pond  Co.,  New  York  City;  J.  E.  Edger- 
ton,  president,  National  Association  of 
Manufacturers,  New  York  City;  John 
R.  Freeman,  Consulting  Engineer, 
Providence,  R.  I.;  Sidney  J.  Jennings, 
president,  U.  S.  Smelting,  Refining  & 
Mining  Co.,  New  York  City;  J.  W. 
Lieb,  vice-president,  New  York  Edison 
Co.,  New  York  City;  John  B.  Morton, 
president.  National  Board  of  Fire 
tjnderwriters,  Philadelphia,  Pa.;  Dr. 
Charles  L.  Reese,  chemical  director, 
E.  I.  DuPont  Nemours  &  Co..  Wilming- 

ton, Del.;  E.  W.  Rice,  jr.,  honoraiTr 
chairman  of  the  board.  General  Electric 
Co.,  Schenectady,  N.  Y. ;  Henry  D. 
Sharpe,  treasurer,  Brown  &  Sharpe 
Manufacturing  Co.,  Providence  R.  I.; 
S.  W.  Stratton  president,  Mass.  Insti- 

tute of  Technology,  Cambridge,  Mass.; 
Ernest  T  Trigg,  president,  John  Lucas 
&  Co.,  Inc.,  Philadelphia,  Pa.;  and 
E.  M.  Herr,  president,  Westinghouse 
Electric  and  Manufacturing  Co.,  East 
Pittsburgh,  Pa. 
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Columbus  K.  Lassiter  Dies 

Suddenly  of  Heart  Disease 
Columbus  K.  Lassiter,  president  of 

the  Consolidated  Machine  Tool  Corp., 
died  suddenly  late  Saturday  evening, 
March  3,  as  he  was  being  carried  into 
Roosevelt  Hospital,  New  York,  after 
having  been  fatally  stricken  while  driv- 

ing his  automobile  on  Broadway,  near 
72nd  Street.  Mr.  Lassiter  was  with  his 
wife  and  daughter  at  the  time  and  be- 

fore leaving  the  Hotel  Majestic,  where 
the  family  resided,  he  complained  of 
feeling  ill.  When  the  car  reached 
Broadway,  he  became  unconscious  and 
was  rushed  to  the  hospital,  where  he 

COLUMBUS  K.  LASSITER 

died  before  he  had  reached  the  recep- 
tion room. 

Mr.  Lassiter,  who  was  one  of  the 
best  known  men  in  the  machine  tool  in- 

dustry, had  an  inspiring  and  busy 
career  starting  at  the  age  of  thirteen, 
when  the  death  of  his  father  forced 
him  to  leave  school  and  enter  into  an 
apprenticeship  in  a  blacksmith  shop  in 
Richmond,  Va.  He  was  particularly 
adept  and  took  a  great  interest  in  the 
operation  of  all  sorts  of  machinery  and 
tools  and  in  many  ways  displayed  a 
creative  instinct  which  stamped  him  as 
a  born  production  manager. 

In  lieu  of  a  school  education,  Mr. 
Lassiter  studied  diligently  evenings  and 
after  his  blacksmith  apprenticeship  he 
entered  the  office  of  a  flour  manufactur- 

ing concern  which,  at  the  age  of  nine- 
teen, he  was  managing.  At  twenty  he 

bought  and  operated  a  bakery  and  con- 
fectionery plant. 

Despite  his  success,  he  felt  the 
"urge"  for  machinery  manufacturing 
and,  selling  out  his  enterprise,  he  en- 

tered the  Richmond  Locomotive  Works 
as  a  timekeeper  at  $60  a  month. 
Through  his  own  ability,  his  steadiness 
.of  purpose  and  indefatigable  work  he 
rapidly  rose  at  the  locomotive  works 
step  by  step  until  he  was  rewarded 
with  the  high  honor  of  becoming  vice- 

^  president  in  charge  of  production  at 
'  the  American  Locomotive  Co. It  was  while  in  this  capacity  that  the 
world  war  was  commenced  and  again 
Mr.  Lassiter  proved  his  worth  by  the 

extraordinary  work  performed  in  the 
rebuilding  of  five  of  the  plants  and  by 
the  designing  of  many  machines  and 
tools  which  increased  production  and lowered  costs. 

In  1922,  with  Waldo  H.  Marshall, 
formerly  president  of  the  American 
Locomotive  Co.,  Mr.  Lassiter  brought 
together  the  well-known  machine  tool 
manufacturing  and  selling  organiza- 

tions and  completed  the  merger  known 
as  the  Consolidated  Machine  Tool 
Corp.  of  America,  of  which  he  was 
president  at  the  time  of  his  death. 

His  ceaseless  devotion  to  business  and 
the  constant  strain  placed  upon  his  re- 

markably active  mind  are  believed  to 
have  been  contributing  causes  to  his 
fatal  illness. 

Mr.  Lassiter  had  the  reputation  of 
being  one  of  the  keenest  buyers  of 
machine  tools  in  the  market.  If  he  was 
unable  to  find  the  tools  that  he  needed, 
he  was  never  for  a  moment  dismayed, 
but  went  ahead  and  designed  accord- 

ing to  his  own  ideas. 
Beside  his  wife,  he  is  survived  by  two 

daughters,  Mrs.  Flavius  B.  Walker  of 
Richmond,  Va.,  Miss  Lillian  Lassiter  of 
this  city  and  his  son,  Robert  R.  Lassiter, 
secretary  of  the  Consolidated  Machine Tool  Corp. 

New  Haven  Heat-Treaters  Visit  Bellis  Plant 
A  meeting  in  which  there  was  quite 

a  diversity  of  entertainment  was  held 
by  the  New  Haven  Chapter  of  the 
American  Society  for  Steel  Treating  on 
the  evening  of  Friday,  Mar.  2.  It  took 
place  in  the  shop  of  the  Bellis  Heat 
Treating  Co.,  which  is  located  in  one 
of  the  buildings  of  the  plant  of  the 
Geometric  Tool  Co.,  New  Haven,  Conn. 

Before  the  meeting  the  shop  was  in 
full  operation,  to  give  the  members  the 
opportunity  of  observing  the  process 
of  heat-treatment  developed  by  Major 
A.  E.  Bellis.  The  work  was  performed 
on  the  standard  chasers  for  Geometric 
die-heads,  although  the  process  is 
adaptable  to  a  wide  range  of  sizes  and 
materials.  Both  gas  and  electric  heated 
furnaces  for  the  treatment  of  carbon 
steel  were  in  operation.  These  furnaces 
contain  a  single  crucible  each  in  which 
there  is  a  molten  bath  of  the  treating 
compound,  designated  as  Lavite.  The 
parts  are  merely  brought  to  heat  in 
the  bath  and  then  quenched  in  brine. 
Upon  being  dipped  in  boiling  water  the 
treated  parts  come  out  clean  of  all 
treating  compound  and  scale. 

The  system  employed  for  treating 
high-speed  steel  is  particularly  interest- 

ing on  account  of  the  speed  and  effec- 
tiveness with  which  the'  work  is  accom- 

plished. The  furnace  that  was  operat-. 
ing  was  previously  described  on  page 
837,  Vol.  54  of  American  Machinist  and 
the  process  on  page  888d,  Vol.  54,  in  a 
report  of  a  demonstration  and  meeting 
similar  to  the  one  just  held.  The  fur- 

nace unit  has  three  crucibles  of  the 
treating  compounds,  one  for  preheating, 
one  for  the  high  heat,  which  is  usually 
around  2,200  deg.  and  the  other  for 
quenching.  After  quenching  in  the 
third  bath,  the  work  is  further  cooled 
in  oil  and  then  dipped  in  boiling  water, 
which  leaves  it  free  from  scale  and  com- 

pound. The  ease  of  operation  and  the 
rapidity  of  the  process  are  probably  its 
most  noteworthy  features. 

Adaptability  of  the  System 

The  Lavite  is  furnished  in  various 
grades  having  melting  and  boiling 
points  adapting  it  to  various  types  of 
work.  It  does  not  attack  the  crucible 
nor  the  work,  but  allows  uniform  and 
rapid  heating  without  scaling.  The  dis- 

tortion of  the  work  is  stated  to  be  very 
small  by  this  method  of  treating.  The 
system  has  been  adapted  to  a  variety 
of  heat-treating  processes. 

The  meeting  following  the  demon- 
stration was  unique  in  that  two  of  the 

national  officers  of  the  society  were 
present,  J.  V.  Emmons,  treasurer  and 
Wm.  H.  Eisenman,  secretary.  Mr.  Em- 

mons, who  is  metallurgist  for  the  Cleve- 
land Twist  Drill  Co.,  spoke  on  the  effect 

of  structure  of  steel  upon  the  machin- 
ability.      His   talk   was    illustrated   by 

slides    showing    microphotographs    of 
specimens  in  various  conditions. 

The  point  was  brought  out  by  Mr. 
Emmons  that  machining  properties  do 
not  depend  upon  hardness  alone.  In 
general,  quite  soft  steel  can  be  ma- 

chined the  most  easily  as  regards  turn- 
ing, a  harder  steel  most  easily  milled, 

while  a  still  harder  one  is  best  for 
threading  when  using  dies.  The  cri- 

terion in  these  cases  is  chiefly  the  finish 
obtainable. 

Effect  of  Structure  on  Properties 

The  slides  showed  the  structure  of 
carbon  steels  that  had  been  subjected 
to  various  treatments.  The  structure 
and  amounts  of  ferrite,  cementite  or 
carbide  of  iron,  pearlite  and  sorbite 
were  pointed  out  in  each  view  and  the 
effect  on  machinability  explained. 
When  showing  the  softening  effect  of 
prolonged  cooling,  Mr.  Emmons  said 
that  steel  cooled  slowly  with  other  steel, 
so  as  to  have  considerable  mass,  was 
probably  most  suitable  for  general  use 
where  all  types  of  machining  must  be 
done  on  each  piece. 

It  is  possible  to  anneal  too  slowly 
and  thus  to  damage  the  steel,  as  par- 

ticles of  graphite  become  segregated 
throughout  the  specimen.  This  effect  is 
not  evident  with  high-speed  steels, 
however,  where  the  problem  is  to  get 
them  soft  enough  for  machining.  Mr. 
Emmons  stated  that  on  carbon  steel  the 
structural  or  microscope  test  is  prob- 

ably the  most  enlightening,  although 
for  high-speed  steel  more  can  be  learned 
about  the  machinability  from  a  hard- 

ness test. 
Mr.  Eisenman  told  the  members  of 

the  growth  and  status  of  the  Ameri- 
can Society  for  Steel  Treating.  He 

also  explained  its  policies  and  gave  a 
general  financial  report.  The  meeting, 
which  was  well  attended  by  an  enthusi- 

astic audience,  ended  with  a  luncheon 
to  add  to  the  sociability  of  the  affair. 

Invite  Flyers  to  Gothenburg 
Aero  Exposition 

An  official  invitation  has  been  sent 
by  the  Swedish  Foreign  office  to  the 
United  States  to  participate  in  the  In- 

ternational Aero  Exhibition  which  will 
be  held  at  Gothenburg,  Sweden,  from 
July  20  to  Aug.  12,  under  the  auspices 
of  the  Royal  Swedish  Aero  Club. 
Major  General  Mason  M.  Patrick,  chief 
of  the  Air  Service,  War  Department, 
has  already  advised  that  Major  Poulois, 
Air  Assistant  to  the  Military  Attache  in 
Berlin,  will  be  authorized  to  attend  the 
Exhibit.  Many  events  have  been  booked 
for  the  affair,  facing  and  other  con- 

tests, all  of  an  international  nature, 
will  be  staged. 
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Machine  Shop  Section  A.S.M.E.  Holds  Well  At
tended 

Meeting  in  Philadelphia 

THE  MACHINE  Shop  Section  o
f  the 

American  Society  of  Mechanical 

Engineers  which  has  been  struggling 

to  get  started  ever  since  its  formation, 
seemed  to  find  itself  at  the  sectional 

meeting  held  in  Philadelphia  at  the 

Engineers'  Club  on  Monday,  February 

19th.  The  meeting  was  held  in  con- 
junction with  the  local  sections  of  the 

A.S.M.E.  and  A.I.E.E.  and  included 
afternoon  and  evening  sessions  with 
an  informal  dinner  for  about  150  in 
between. 

Mr.  Charles  Penrose,  chairman  of 

the  Philadelphia  Section,  and  Mr. 
Lewis  H.  Kenney  of  the  Meetings 
Committee  deserve  great  credit  for 

staging  the  affair.  Dr.  R.  H.  Fernald 

president  of  the  Engineers'  Club  of 
Philadelphia,  introduced  Mr.  Penrose 
as  chairman  of  the  afternoon  meeting 
and  Mr.  E.  B.  Tuttle,  chairman  of  the 

Philadelphia  Section,  A.I.E.E.,  to  pre- 
side at  the  evening  session. 

At  the  dinner,  short  addresses  were 

made  by  Mr.  W.  C.  I..  Eglin,  chief  en- 
gineer, Philadelphia  Electric  Co.,  and 

Mr.  L.  W.  Wallace,  secretary.  Feder- 
ated American  Engineering  Societies. 

Two  papers  were  presented  at  the 
afternoon  session.  They  aroused  dis- 

cussion which  lasted  until  after  six 
o'clock.  The  first  paper  on  Milling 
Cutters:  The  Influence  of  Differences 

in  Design  on  Power  Consumption  and 

Capacity,  by  Prof.  J.  A.  Hall  of 
Brown  University  and  B.  P.  Graves 
of  the  Brown  &  Sharpe  Mfg.  Co.,  was 

given  by  Prof.  Hall.  An  abstract  of 
it  appears  elsewhere  in  this  issue. 
The  discussion  which  was  decidedly 

keen  was  participated  in  by  Fred  A. 
Parsons,  Kempsmith  Mfg.  Co.  (by 
letter),  Carl  Barth  of  Philadelphia, 
Prof.  Airey  and  Carl  J.  Oxford  of  the 
National  Twist  Drill  Tool  Co. 

Action  of  Milling  Curraais 

It  will  be  remembered  that  Prof. 

Airey  and  Mr.  Oxford  presented  a 
paper  before  the  annual  meeting  of  the 
A.S.M.E.,  in  December,  1921,  giving 
the  results  of  their  tests  on  the  action 

of  milling  cutters.  As  their  conclu- 
sions differed  in  some  respects  from 

those  of  the  authors  of  the  present 

paper  the  discussion  was  both  inter- 
esting and  valuable.  As  a  matter  of 

fact  it  was  still  going  on  in  a  corner 
of  the  lounge  room  of  the  club  when 
the  American  Machinist  representative 
left  to  catch  his  train. 

The  second  paper  of  the  afternoon 

was  read  by  Geo.  H.  Benzon,  Jr.,  en- 
gineer, William  Sellers  &  Co.,  Inc.,  of 

Philadelphia.  The  subject  was  The 
Design  and  Construction  of  Large 
Machine  Tools.  As  an  abstract  of  this 

paper  will  be  published  in  our  issue  of 
Mirch  15th  none  of  the  details  will 

be  taken  up  here.  Mr.  Benzon  showed 
so  Tie  excellent  slides  of  some  of  the 

bi|?  machine  tools  made  by  Sellers  and 
brought  out  some  of  the  problems  in 
design  that  had  to  be  solved  in  order 
that  the  machines  should  operate  with 
the  accuracy  necessary. 

More  general  topics  were  taken  up 
in  the  papers  presented  at  the  evening 
session.  Dean  Dexter  S.  Kimball  of 
Cornell,  former  president,  A.S.M.E., 
spoke  on  the  development  of  machine 
tools  and  the  part  they  have  played  in 

our     industrial     development.       Dean 
Kimball  said: 

"Back  of  the  amazing  array  of  pro- 
ductive tools  and  processes  that  now 

fill  the  land  stands  a  group  of  tools 
that  are  in  a  class  by  themselves. 

These  may  be  called  the  'Master  Tools 
of  Industry'  since  the  production  of 
all  other  tools  and  processes,  in  the 
construction  of  which  metal  working 

is  a  necessity,  depends  upon  the  pos- 
session of  some  or  all  of  these  tools. 

This  group  consists  of  the  lathe,  the 

planer,  the  drilling  machine,  the  bor- 
ing mill,  the  milling  machine  and  the 

grinding  machine,  with  their  several 
modifications  and  derivatives.  They 

constitute  the  group  commonly  known 
as  'machine  tools'  and  are  familiar  to 
all  who  are  acquainted  with  machine 

production. 
"The    primitiveness    and    inaccuracy 

of  the  machine  tools  in  use  when  Watt 
began   to  build   his  steam   engines   are 
almost    unbelievable.       We    find     him 

complaining  of  one  of  his  steam  cylin- ders that  'at  the  worst  place  the  long 
diameter  exceeds   the    short  by   three- 

eights  of  an  inch'  and  there  is  much 
other    evidence    that    indicates    similar 
crudity  in  all  machine  processes.     The 
development     from     these     crude     be- 

ginnings to  the   modern   standards   of 
accuracy  and   output  is   something   of 
which    every    engineer   may    well    feel 
proud.      It   is    difficult   always   to    give 
due  credit  for  great  improvements  in 
any  line   to   all   who   have   contributed 
to  the   accomplished   result.     Great  in- 

ventions, so  called,  are  usually  the  re- 
sult of   a    long  train   of  thought   and 

experiment  on  the  part  of  many  men. 
But  it  is  customary  to  give  the  great- 

est credit  to  the  man  who  first  makes 

a    great    idea    a    real    working    possi- 
bility.     For    this    reason    there    are    a 

few  outstanding  men  among  those  who 
brought     this      great     change      about, 
though  undoubtedly  the  ideas  they  put 
into    practical    working    machines    had 
occupied   the    minds    of  many   of  their 

predecessors.      Wilkinson's   boring  ma- 
chine solved  Watt's  difficulties  so  that 

Boulton  writes  of  a  fifty-inch  cylinder 
that  'does  not  err  the  thickness  of  an 

old   shilling  in   any  part.'     And   there 
are  many  other  names  among  these  old 

pioneer  English  mechanics  that  should 
be    held    in    everlasting    remembrance 
when  the  names  of  all  great  warriors 
have  been  forgotten. 

Outstanding  Names  in  Machine 
Tool  History 

"There  are,  in  the  history  of  ma- 
chine tool  development,  three  names 

that  stand  out  in  bold  relief.  The 
first  of  these  is  Henry  Maudslay,  who 

was  born  in  1771.  Until  Maudslay's 
time  the  turning  of  metal  had  been  ac- 

complished by  hand  tools.  Maudslay 
finished  the  sides  of  his  lathe  bed  and 
mounted  it  upon  a  saddle  exactly  as 
used  on  modern  lathes,  this  saddle 

carrying  a  cross-slide  in  which  the  tool 
was  rigidly  held.  The  saddle  was 
actuated  by  a  lead  screw  and  change 

gears  as  in  all  modern  lathes.  Mauds- 
lay's  improvements  constituted  a  trans- 

fer of  skill  that  did  much  to  start  the 
modern  industrial  era. 

"The  second  great  improvement  in 
machine   tools   was  the  application   of 
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the  turret  to  the  slide  rest  so  that  a 
series  of  operations  can  be  performed 
repeatedly    without    resetting   the    cut- 

ting  tools.      Here    again    we   have    an 
idea  that  was  undoubtedly  an  old  one; 
but     it    remained     for     an     American, 

Henry  David  Stone,  to  make  it  a  work- 
ing possibility  in  the  turret  lathe  built 

by    him    in    1858.      Stone's    first    semi- automatic    turret    lathe    carried    four 

cutting  tools  on  the  cross-slide  and  six 
in  the  turret.     His  improvements  rank 
in  importance  with  those  of  Maudslay 
and    they    made    possible    most   of    the 
modern   semi-automatic   machine   tools. 

Lastly  came  the   invention  of  the  uni- 
versal cam  or  'brain  wheel'  by  another 

American,  Christopher   Mines   Spencer, 
which    provided    an    automatic    control 
for     the     combination     of     Maudslay's 
slide  rest  and  Stone's  turret.     This  im- 

provement   made    possible    the    modem 
automatic  lathe   and  similar  machines. 
It  is  a  tribute  to  the  genius  of  Spencer 
that  his   very  first   automatic   machine 
was    a    great    success.      While    he    is 
known  and  remembered  largely  in  con- 

nection   with    the    invention    and    pro- 

duction of  firearms,  Spencer's  greatest 
contribution    to   machine   production   is 
the  universal  cam  wheel,  a  device  which 
was  never  patented. 

The  Importance  of  Cams 

"The  importance  of  these  inventions 
and  improvements  cannot  be  overesti- 

mated.     The    period    of  their    develop- 
ment from  Maudslay  to  Spencer  was  a 

little   over  one   hundred  years.     These 
inventions    with    others    of    the    same 

period   embody   the   results   of   the   ob- 
servation, experience,  and  effort  of  the 

greatest    group    of    mechanics    in    the 
history    of    the    human    race.       Their 
achievements  made   possible   the   work 
of  such  men  as  Hartness,  Swasey  and 
other     great     builders     and     laid     the 
foundation     of    modern     industry    and 
transportation.      Selfishness,    stupidity, 
and    lack    of    knowledge    have    as    yet 

stood  in  the  path  of  the  full  realization 
of    the    benefits    these    inventions    can 
bestow   upon    all    humanity.      It    is    to 

be  hoped  that  a  wiser  generation  will 

be  able  to  solve  the  problem  of  distri- 
bution in  such  a  manner  as  will  per- 

mit the  use  of  these  modern  productive 

methods  to  fill  the   land  with   plenty." A     short     address     was     made     by 
President   John    L.   Harrington   of    the 
A.S.M.E.,     and    the    final    paper    was 

given  by   Ernest   F.   Du   Brul,   general 
manager  of  the  National  Machine  Tool 
Builders    Association,    on    Some     Fea- 

tures of  the  Economic  Situation  of  the 
Machine  Tool  Indu,stry.     Mr.  Du   Brul 

took  the  1919  census  of  manufacturers 
and  analyzed  certain  of  the  figures  to 

show  the"  relative  positions  of  the  ma- 
chine tool  builders  and  other  American manufacturers. 

His  figures  showed  that  the  average 
machine  tool  shop  is  about  four  times 
as  large  as  is  the  average  shop  of  all 
industries.  In  proportion  the  machine 
tool  builder  pays  his  men  better  and 

gets  along  with  a  smaller  supervising 
personnel.  He  also  paid  more  than 
his  share  of  Federal  taxes  no  matter 
what  figures  are  taken  as  a  basis  of 

calculations.  Perhaps  the  most  sig- 
nificant figures  indicate  that  the  ma- 

chine tool  builder  added  262  per  cent 

of  utility  to  the  material  and  fuel  used 

per  wage  earner  while  the  average  of 
all  industry  was  but  66  per  cent. 

Mr.   Du  Brul   then  went   on  to   give 
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some  of  the  management  problems  of 
the  machine  tool  shops.  He  pointed  out 
that  the  machine  tool  builder  feels  the 
stimulus  of  the  rising  tide  of  prosper- 

ity last  and  is  among  the  first  to  be 
hit  when  a  depression  descends.  With 
his  product  price  reductions  do  not 
ordinarily  stimulate  sales  for  the  rea- 

son that  purchasers  have  no  more  use 
for  idle  machine  tools  than  they  have 
for  coffins  while  they  are  alive.  He 
closes  his  remarks  by  stating  that, 
"the  machine  tool  industry  has  an 
ethical  standard — that  simple  one  on 
which  dependeth  all  the  law  and  the 
profits — the  golden  rule.  Through  long 
years  the  leading  machine  tool  builders 
have  built  up  their  business  on  that 
standard.  The  violation  of  the  golden 
rule  by  some  of  their  customers  cost 
them  a  lot  of  money  in  the  deflation 
of  the  last  boom. 

As  a  result  of  the  depression  of 
1921  and  1922  close  attention  is  being 
given  to  the  economics  of  the  industry 
and  the  nature  of  its  demand.  The 
machine  tool  builder  is  studying  what 
to  do  and  what  not  to  do  at  various 
stages  of  his  business  cycle.  In  his 
mind  he  is  correlating  his  shop  as  a 
part  of  the  industry,  and  his  industry 
as  a  part  of  the  big  industrial  ma- 

chine that  turns  out  goods  of  all  kinds 
for  the  world's  csunfort.  Such  corre- 

lation will  make  a  better  industry  with 
sounder,  saner  conditions  than  the  ma- 

chine tool  builder  has  ever  known, 
either  in  booms  or  depressions. 

Machine  Tools  in  the  Los  Angeles  District  Total 

$2,500,000  a  Year 

Directors  Are  Elected  for 

Billings  &  Spencer  Co. 
At  the  adjourned  annual  meeting  of 

the  Billings  &  Spencer  Co.,  Hartford, 
Conn.,  held  February  26  eleven  direc- 

tors were  elected.  The  men  who  will 
serve  on  the  board  for  the  coming  year 
are:  Frederick  C.  Billings,  Lucius  F. 
Robinson,  Samuel  Ferguson,  L.  Edmund 
Zacher,  Morgan  G.  Bulkeley,  Jr., 
Charles  D.  Rice,  David  J.  Post,  Edward 
Milligan,  Mitchell  S.  Little,  John  J. 
McKeon  of  New  Haven  and  Henry  M. 
Sperry.  Most  of  the  directors  are 
newly  elected  and  represent  strong 
financial  interests,  according  to  reports. 

It  was  decided  at  the  meeting  to 
issue  seven  per  cent  bonds  to  the 
amount  of  $600,000  to  run  for  a  period 
of  ten  years.  Business,  according  to 
members  of  the  directorate,  has  taken  a 
decided  advance  since  Jan.  1,  and  the 
additional  capitalization  is  to  be  used  in 
furthering  production  and  to  meet  the 
demands  of  the  consumers  for  the  com- 

pany's products. 

Statement  of  Railway  Steel 

Spring  Company 

By  the  report  recently  issued  by  the 
Railway  Steel  Spring  Co.,  New  York, 
the  year  1922  shows  a  surplus  after 
dividends  of  $302,293  as  compared  with 
a  deficit  of  $473,365  for  1921.  On 
December  31  the  profit  and  loss  surplus 
stood  at  $12,771,283  whereas  on  De- 

cember 31,  1921,  the  same  statement 
showed  but  $12,468,990.  It  was  stated 
by  F.  F.  Fitzpatrick,  president  oflSe 
company,  that  it  had  been  decided  for 
the  purposes  of  economy  to  discontinue 
operations  at  the  wheel  works  of  the 
company  and  to  manufacture  the  steel 
tired  wheels  at  the  tire  mills. 

IF  LOS  ANGELES  is  an  average  index 
of  the  Pacific  Coast,  there  is  cer- 

tainly no  cause  to  complain  as  to 
lack  of  business.  Everyone  is  ap- 

parently busy  in  machine  lines  whether 
they  are  making  oil  burners,  automo- 

bile pistons,  oil  well  tools  or  parts 
which  have  to  do  with  building  con- 

struction. All  this  is  of  course  re- 
flected in  the  machine  tool  business  of 

this  section,  every  dealer  reporting  an 
increase  of  sales  and  a  demand  for 
early  deliveries. 
The  most  urgent  demand  undoubt- 

edly comes  from  the  oil  well  field,  for 
wells  are  being  driven  with  feverish 
haste,  many  of  which  are  showing  a 
remarkable  production.  The  country 
for  miles  around  is  a  forest  of  oil 
derricks  such  as  we  used  to  see  only 
in  Western  Pennsylvania.  And  the  oil 
is  said  to  be  of  good  quality. 

In  fact  oil  is  the  most  prominent 
of  the  city's  activities  at  present  and 
you  cannot  walk  along  the  principal 
streets  without  being  solicited  to  take 
a  free  bus  ride  to,  and  get  a  free  lunch 
at,  some  of  the  wonderful  oil  proper- 

ties. Main  street  in  particular  has  as- 
sumed many  of  the  characteristics  of 

Coney  Island,  with  its  barkers  for  all 
sorts  of  stock  or  land  selling  schemes. 
The  "blue  sky  law"  is  being  success- 

fully eluded  by  selling  "units,"  or  sec- 
tions of  the  oil  properties,  instead  of 

stock,  each  unit  being  entitled  to  a 
share  in  the  oil  produced  by  the  whole tract. 

Machine  Tools  in  the  Oil  Fields 

This  oil  boom  makes  business  in 
many  directions  and  machine  tools  are 
getting  a  goodly  share.  Oil  well  tools 
are  in  great  demand  and  the  anxiety 
io'^  immediate  delivery  gives  an  oppor- 

tunity for  charging  almost  any  price. 
This  has  led  to  the  establishment  of 
a  lot  of  small  shops  of  various  kinds, 
all  needing  machinery  and  all  employ- 

ing mechanics  of  one  kind  or  another. 
One  unfortunate  development  of  this 

is  the  demand  for,  and  the  extension 
of,  extremely  long  credit.  In  one  re- 

cent case  a  man  wanted  $20,000  worth 
of  machine  tools  for  $2,000,  the  bal- 

ance on  a  year's  time.  In  fact  many 
try  to  buy  on  the  basis  of  10  per  cent 
cash  and  a  year  for  the  balance.  Some 
seem  to  get  away  with  it.  But  it  can 
be  readily  seen  that  the  average  ma- 

chine tool  dealer  can  hardly  be  ex- 
pected to  finance  the  various  shops 

which  spring  up  as  the  result  of  the 
oil  boom.  Especially  when  the  his- 

tory of  all  oil  or  other  booms  is  that 
somewhere  in  the  future  a  dull  thud 
seems  to  be  always  lying  in  wait. 

Building  activities  are  going  on  at  an 
enormous  rate — not  only  in  the  city 
but  in  new  suburbs,  some  of  which  are 
thirty  miles  out.  Although  the  average 
dwelling  in  the  suburbs  is  a  pretty 
flimsy  affair  as  viewed  from  eastern 
practice,  it  answers  very  well  in  this 
climate  with  the  aid  of  a  gas  heater 
for  chilly  mornings  and  evenings  dur- 

ing a  short  period.  The  city  building 
is  for  the  most  part  substantial,  the 
new  Biltmore  hotel  containing  thou- 

sands of  tons  of  steel,  all  fabricated 
by  a  local  concern.  Building  materials 
and  machinery  are  in  great  demand. 

As  before  mentioned,  all  this  reflects 
more  or  less  directly  on  the  machine 
tool  business.  And  the  volume  of  this 
machine  tool  business  in  the  Los  An- 

geles district  is  of  much  greater  propor- 
tions than  most  of  us  realize.  A  can- 

vass of  the  field,  checked  from  several 
different  angles,  seems  to  show  that 
machine  tools  aggregating  $2,500,000 
in  a  year  can  be  credited  to  this 
district. 
When  we  consider  that  this  is  largely 

made  up  of  orders  for  individual  ma- 
chines, instead  of  lot  orders  as  in 

manufacturing  sections,  it  means  even 
more  than  at  first  appears.  Small 
shops,  widely  scattered,  make  an  im- 

mense amount  of  traveling  necessar.v 
and  not  only  take  time,  but  add  to  the 
selling  cost.  But  a  total  business  of 
two  and  a  half  millions  is  not  to  be 
sneezed  at,  and  it  would  probably  pay 
some  of  the  builders  of  machine  tools 
to  get  personally  acquainted  with  this 
field. 

Steel  Castings  Business 
Greatly  Increased 

Sales  of  commercial  steel  castings  in 
January  were  the  largest  since  March, 
1920,  according  to  reports  received  by 
the  Department  of  Commerce  through 
the  Bureau  of  the  Census,  in  co-opera- 

tion with  the  Steel  Founders'  Society, 
from  companies  comprising  over  two- 
thirds  of  the  commercial  castings  capac- 

ity of  the  United  States. 
Total  bookings  reported  in  January 

were  103,161  tons  by  firms  with  a  ca- 
pacity normally  devoted  to  commercial 

castings  of  96,200  tons,  or  at  the  rate  of 
107.2  per  cent  of  capacity,  as  against 
December  bookings  at  71.1  per  cent  of 
capacity.  Bookings  of  railway  special- 

ties amounted  to  47,879  tons,  or  125  per 
cent  of  capacity,  as  against  73.8  per 
cent  for  December  bookings.  Bookings 
of  miscellaneous  castings  amounted  to 
55,282  tons,  or  94.3  per  cent  of  capacity, 
and  the  largest  amount  booked  in  any 
month  since  records  are  available,  in 
January,  1920. 

Exposition  of  Inventions 
The  First  International  Exposition  of 

Inventions  and  Investments  was  held 
under  the  auspices  of  the  Universal 
Patent  Exposition  Corporation,  Feb.  16 
to  23  at  the  Grand  Central  Palace,  New 
York,  N.  Y.  There  were  many  exhibi- 

tions of  inventions  in  all  fields,  a  fair 

proportion  of  them  relating  to  ma- 
chinery and  shop  equipment. 

The  object  of  the  exposition  was  to 
bring  together  inventors,  manufacturers 
and  business  men.  Inventors  having 
worthwhile  developments  may  thus  be 
enabled  to  place  them  on  the  market. 
Also,  they  may  learn  from  the  pro- 

moters of  inventions,  along  which  line 
it  is  best  to  bend  their  efforts.  From 
the  viewpoint  of  the  business  man,  the 
show  was  intended  as  a  market-place 
for  inventions,  where  devices  suitable 
for  manufacture  and  marketing  can  be 
found.  It  is  the  aim  in  holding  the  ex- 

position to  foster  invention,  and  to  en- 
courage co-operation  between  inventors 

and  parties  who  can  utilize  their  in- ventions. 
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Business  Items 

The  Lacey  Manufacturing  Co.,  punch 
press  tools,  special  tools  for  all  kinds 
of  special  machinery  and  small  parts,  is 
now  located  in  its  new  factory,  715 
Union  Ave.,  Bridgeport,  Conn. 
The  Triplex  Machine  Tool  Corp., 

bench  lathes,  milling  and  drilling  ma- 
chines, has  moved  its  office  from  18 

West  41st  St.  to  50  Church  St.,  New 
York  City. 

The  R.  B.  George  Machinery  Co.  haa 
leased  for  five  years  a  two  story  build- 

ing in  Dallas,  Texas. 
For  the  year  1922,  the  Sullivan  Ma- 

chinery Co.,  Boston,  shows  net  earnings 
of  $1,428,746  as  compared  with  $872,- 
871  earned  in  1921.  After  reserves, 

depreciation  and  dividends  there  re- 
mained a  surplus  of  $421,901  as 

compared  with  a  deficit  of  $37,000 
for  1921. 

The  Cassady-Grey  Granite  Co., 
Llano,  Texas,  recently  received  six  car 
loads  of  machinery  for  its  new  Ledge- 
wood  cableway  at  its  quarry. 

The  Pennsylvania  Electric  Steel  Co. 
has  taken  over  the  Driscoll-Rees  Steel 
Co.,  Hamburg,  Pa.,  and  it  will  be  put 
Into  operation  within  a  few  weeks.  A 
new  process  high  grade  tool  steel  will 
be  made. 

The  Southern  Railway  has  placed  an 
order  for  sixty-six  locomotives  with 
the  American  Locomotive  Co.  The  ex- 

penditure is  estimated  at  approximately 
$3,700,000  and  the  construction  work 
will  be  done  at  Richmond,  Va. 

The  Columbus  Machine  Co.,  Colum- 
bus, Ohio,  recently  reorganized  with  a 

capital  stock  of  $300,000. 

The  Porter-Cable  Machine  Co.,  Syra- 
cuse, N.  Y.,  has  taken  over  the  line  of 

sanding  machines  of  the  Syracuse 
Sander  Manufacturing  Co.  and  is 
manufacturing  this  line  in  addition  to 
its  other  products.  It  was  erroneously 
stated  last  week  that  the  Portable 
Cable  Machine  Co.  had  succeeded  to 
the  Syracuse  Sander  Manufacturing  Go. 

The  Holyoke  Water  Power  Co.,  Hol- 
yoke,  Mass.,  is  about  to  install  a  new 
steam  turbine  at  its  power  plant  on  the 
Connecticut  River  bank.  It  will  have  a 
capacity  of  7,500  kilowatts.  The  Gen- 

eral Electric  Co.  has  been  awarded  the 
contract.  This  installation  is  to  con- 

form to  plans  pursued  in  the  remodel- 
ling of  the  plant  some  months  ago. 

Damage  to  the  amount  of  $150,000 
was  done  recently  by  a  fire  at  the  plant 
of  the  National  Hame  &  Chain  Co., 
Albany,  N.  Y. 

Saw  mill  parts  and  castings  are  to  be 
manufactured  in  the  new  plant  of  the 
C.  H.  Turner  Foundry  Co.,  Inc.,  now 
being  constructed  at  Statesville,  N.  C, 
according  to  C.  H.  Turner,  president  of 
the  company.  This  concern  was  re- 

cently formed  with  $100,000  capital 
under  the  North  Carolina  laws. 

The  Eastern  Steel  Castings  Co.  has 
acquired  the  property  of  the  Bayonne 
Steel  Castings  Co.,  Bayonne,  N.  J.  The 
Eastern,  which  is  controlled  by  the 
American  Brake  Shoe  &  Foundry  Co., 
now  has  a  capacity  of  1,200  tons  a 
month.  The  company  makes  open 
hearth  and  electric  steel  eastings,  that 
are  sold  to  machinery  makers,  steam 

and  electric  railways,  electrical  and  oil 
companies,  shipyards  and  powerplants. 

A  new  addition  to  the  plant  of  the 
Acme  Steel  Goods  Co.,  Chicago,  is  being 
built  at  Riverdale.  The  addition  will 
contain  two  cold-rolling  mills  and  a 
warehouse.  When  completed  it  is  ex- 

pected that  an  additional  force  of  250 
men  will  be  employed. 

A  department  for  the  manufacture  of 
piston  rods  and  one  for  small  finished 
work  have  been  installed  by  the  Titus- 
ville  Forge  Co.,  Titusville,  Pa. 

The  Springfield  Iron  Works,  Spring- 
field, Mass.,  acquired  recently  by  John 

E.  Broberg  and  August  Beckman,  is 
about  to  erect  a  building  50x30  ft.  for 
use  in  building  and  repairing  elevators 
of  the  electrical  and  plunger  types. 

The  E.  M.  Harper  Tool  &  Supply 
Co.,  New  York,  has  combined  with 
the  Aborn  Steel  Co.  and  will  hence- 

forth be  known  as  the  Aborn-Harper 
Steel  &  Engineering  Corp. 
A  new  factory  is  being  built  by  the 

Spartan  Saw  Works,  Springfield,  Mass. 
Joseph  H.  McQuillan  and  Harold  F. 
Stout  are  the  owners  of  the  works. 

The  Western  Iron  Stores  Co.,  Mil- 
waukee, Wis.,  has  been  appointed  dis- 
tributor for  Milwaukee  for  the  Garvin 

Machine  Co.,  New  York. 

Richard  W.  Crocker,  associated  with 
the  Boston  office  of  Manning,  Maxwell 
&  Moore,  has  resigned  to  become  New 
England  representative  of  the  Clark 
Equipment  Co.,  drills,  of  Buchanan, Mich. 

Charles  J.  Schmid  has  been  appointed 
manager  of  sales  for  New  York  City 
and  Long  Island  for  the  Uehling  In- 

strument Co.,  Paterson,  N.  J.,  power 
plant  gages.  Mr.  Schmid  was  formerly 
in  charge  of  the  Boston  office  for  the company. 

Mervin  Kessler  has  been  appointed 
general  manager  of  the  Athol  Machine 
Co.  to  succeed  H.  R.  Linton,  resigned. 
Since  1919,  Mr.  Kessler  has  been  super- 

intendent of  that  plant.  He  was  for- 
merly with  A.  E.  Meyers  &  Co.  and  the 

Standard  Steel  Car  Co.,  Pittsburg. 

Harold  Prigoff,  for  the  past  four 
years  sales  manager  for  the  Syracuse 
Supply  Co.,  Buflfalo,  N.  Y.,  has  resigned 
to  accept  the  position  as  Eastern  sales 
manager  for  the  Gardner  Machine  Co., New  York  City. 

Personals 

Andre  Citroen,  automobile  manu- 
facturer of  Paris,  will  visit  the  United 

States  during  this  month  or  in  April. 
Citroen  automobiles  equipped  with 
caterpillar  propelling  arrangement  in 
place  of  the  rear  wheels  have  proved  a 
success  and  are  being  built  by  the 
French  factory. 

F.  M.  LucHS,  formerly  chief  engineer 
for  the  Gibb  Instrument  Co.,  Bay  City, 
Mich.,  electric  equipment,  is  in  charge 
of  the  recently  opened  sales  office  of  the 
company  located  in  the  General  Motors 
Building,  Detroit. 

W.  H.  Barr,  president  of  the  Na- 
tional Founders'  Association,  Chicago, 

has  been  appointed  on  the  newly  cre- 
ated advisory  committee  of  the  A.E.S.C 

J.  K.  CuLLEN,  president  of  the  Niles- 
Bement-Pond  Co.,  New  York,  has  been 
appointed  on  the  advisory  committee  of 
the  A.E.S.C. 

Henry  D.  Sharpe,  treasurer  of  the 
Brown  &  Sharpe  Manufacturing  Co., 
Providence,  R.  I.,  is  a  member  of  the 
new  advisory  committee  of  the  A.E.S.C. 

L.  W.  Wallace,  executive  secretary 
of  the  Federated  American  Engineer- 

ing Societies,  has  been  re-elected  presi- 
dnt  of  the  Eyesight  Conservation 
Council  of  America. 

E.  A.  Harper  has  been  elected  presi- 
dent of  the  .\born-Harper  Steel  & 

Engineering  Corp.  with  offices  at  22-24 
Clarke  Street,   New  York  City. 

E.  JuLLlEN,  engineer  for  Andre 
Citroen,  automobile  manufacturer  of 
Paris,  will  arrive  in  the  United  States 
on  the  next  arrival  of  the  S.  S.  France 
which  left  France  on  March  3.  He  will 
visit  several  factories  while  in  the 
United  States. 

Fred  D.  Marshall  will  have  charge 
of  the  Columbia,  S.  C,  branch  of  the 
Austin  Machinery  Co.  of  Toledo,  Ohio. 

Obituary 

Henry  E.  Goodell,  for  many  years  a 
manufacturer  of  tools  and  hardware 

specialties,  died  in  his  home  in  Green- 
field, Mass.,  Feb.  23,  at  the  age  of  77 

years.  He  was  born  in  Whitingham, 
Vt.  With  Albert  D.  Goodell  he  en- 

gaged in  the  manufacture  of  hardware 
under  the  name  of  Goodell  Bros,  at 
Shelburne  Falls  and  Greenfield,  and  in 
1893  founded  the  establishment  now 
conducted  as  the  Goodell-Pratt  Com- 

pany. Later  in  association  with  his 
son-in-law,  Perley  E.  Fay,  he  estab- 

lished the  Goodell  Manufacturing  Co., 
in  Greenfield,  which  Mr.  Fay  now 
managesi. 

Delbivan  M.  Fox,  for  many  years 

the  superintendent  of  the  pattern  de- 
partment of  the  Bagley  &  Sewall  Co., 

paper  machine  manufacturers,  died  at 
his  home  in  Watertown,  N.  Y.,  recently, 
aged  74  years. 

Alton  N.  Bates,  vice-president  and 
general  manager,  Erie  Foundry  Co., 
died  recently  at  his  home,  Erie,  Pa. 

Westinghouse  Leases  Twelve 
Floors  in  New  York 

The  Westinghouse  Electric  &  Manu- 
facturing Co.  has  leased  for  a  period 

of  ten  years,  twelve  floors  in  the  new 
bank  and  office  building  which  is  to  be 
erected  at  150  Broadway,  New  York 
City.  The  new  building  is  to  be  known 
as  the  Westinghouse  Building  and  in 
addition  to  the  offices  of  the  Westing- 

house Electric  &  Manufacturing  Co., 

space  will  be  occupied  by  the  Westing- 
house Electric  International  Co.,  the 

Westinghouse  Lamp  Co.,  the  Westing- 
house Air  Brake  Co.  and  other  com- 

panies that  are  affiliated  with  the 
Westinghouse  Electric  &  Manufactur- 

ing Co. 
The  building  is  owned  by  the  150 

Broadway  Corporation  of  which  Fred 
T.  Ley  is  the  principal  stockholder. 
The  Westinghouse  offices  at  the  present 
and  until  the  new  building  is  completed 
will  be  at  165  Broadway. 
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Reeves  Predicts  Lighter 
Auto  Engines 

Improvement  in  transmissions,  spring 
suspension,  the  introduction  of  ligliter 
and  more  economical  engines  and  the 
uses  of  lighter  metals,  are  practically 
the  only  improvements  to  be  made  in 
automobiles  for  some  little  time,  ac- 

cording to  Alfred  Reeves,  general  man- 
ager of  the  National  Automobile  Cham- 

ber of  Commerce  in  a  speech  delivered 
at  the  West  Side  Y.  M.  C.  A.,  Feb.  28. 

Mr.  Reeves  took  as  his  topic  "The  Out- 
look for  the  Automobile  Industry  in 

1923."  He  stated  that  the  saturation 
point  was  far  from  being  reached  and 
that  in  many  cases  buying  had  just  be- 

gun. While  there  were  made  and  sold 
last  year  over  two  million  automobiles 
•of  all  classes,  he  stated  that  the  plans 
and  estimates  for  1923  included  the 
n'anufacture   of   over  three  millions. 

"All  of  the  improvements  in  trans- 
portation have  taken  place  within  the 

past  one  hundred  and  twenty  years," 
Mr.  Reeves  stated.  "From  the  com- 

mencement of  Christianity  down  to  the 
American  Revolution  and  past  that 
date  the  mode  of  travel  was  practically 
the  same.  It  was  not  until  the  inven- 

tion of  the  steam  boat  that  strides  were 
made  in  the  greatest  aid  to  civiliza- 

tion— means  of  travel.  The  automobile 
has  seen  many  changes  since  it  was 
first  invented  and  at  the  present  time 
standardization  is  the  one  thing  which 
is  being  perfected.  We  have  now  about 
114  parts  of  the  automobile  standard- 

ized and  more  will  follow. 

"Bus  transportation  is  another  phase 
of  the  industry  that  has  become  a  big 
factor  in  our  every-day  lives.  Rail- 

roads are  the  logical  people  to  handle 
this  mode  of  transportation  and  many 
of  them  are  taking  the  proposition  up 
on  the  short  lines  of  the  roads.  They 
are  able  to  deliver  to  your  door  the 
freight  from  neighboring  points  at  the 
one  freight  rate.  This  means  greater 
economy  to  the  consumers.  Highways 
are  a  problem  which  we  are  working 
hard  with.  It  is  up  to  all  of  us  to  see 
that  the  money  appropriated  by  the 
Government  actually  goes  toward  the 
building  and  maintenance  of  highways. 

"The  mania  for  speed  is  over  and 
manufacturers  are  turning  toward  en- 

gines that  are  lighter  and  therefore 
consume  less  gas  and  for  bodies  that 
are  constructed  of  metals  that  are  less 
heavy  and  cumbersome.  There  has 
been  no  improvement  in  transmission 
in  some  time  and  this  must  be  worked 

out  by  engineers." 

Henry  Dreses  Retires  from 
Active  Business 

Henry  Dreses,  president  and  general 
manager  of  the  Dreses  Machine  Tool 
Co.,  Cincinnati,  Ohio,  has  retired  from 
active  business  after  fifty-four  years 
as  a  prominent  figure  in  the  machine 
tool  industry.  William  Gilbert,  his  part- 

ner for  many  years,  has  purchased  the 
interest  of  Mr.  Dreses  and  will  organ- 

ize a  stock  company  that  will  continue 
the  business  under  the  same  name. 

Mr.  Dreses  was  born  in  a  small  town 
in  Germany  which  he  left  while  still  a 
boy  and  journeyed  to  a  larger  town 
where  he  hired  out  as  an  apprentice  in 
a  small  machine  shop.  Following  a 
short  time  here  he  pursued  his  trade 
in  Prance  and  England,  the  meanwhile 
studying  mechanical  engineering. 

After  his  arrival  in  the  United  States 
he  secured  a  position  with  the  Lodge 
&  Davis  Machine  Tool  Co.,  Cincinnati, 
and  through  study  and  application  be- 

came the  chief  designer  for  this  con- 
cern. 

After  serving  with  this  company  for 
a  number  of  years  he  formed  a  partner- 

ship with  William  Gilbert,  Oscar  Muel- 
ler and  Charles  Lange  under  the  name 

of  Dreses-Mueller  &  Co.  The  business 
venture  proved  to  be  an  unqualified 
success  and  within  a  few  years  Mr. 
Dreses  and  Mr.  Gilbert  bought  out  the 
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other  partners  and  continued  the  busi- 
ness under  the  name  of  the  Dreses 

Machine  Tool  Co.,  manufacturing  ra- 
dial drills.  The  product  is  known  in 

every  part  of  the  world  today. 
Mr.  Dreses  will  take  a  much  needed 

and  well  earned  vacation  and  rest,  com- 
pletely free  from  business  cares.  He  is 

one  of  the  best  known  and  most  highly 
respected  men  in  the  machine  tool  busi- 

ness and  the  good  wishes  of  the  entire 
industry  go  forward  to  him. 

Important  Improvements  for 
Southwest  Planned 

It  is  expected  that  within  a  few 
months  the  seven  states  in  the  south- 

west effected  will  ratify  the  compact 
that  has  been  outlined  by  the  Colorado 
River  Commission.  After  considerable 
time  and  study  the  Commission  has 
concluded  that  by  the  construction  of 
dams  and  other  means  of  checking  flood 
problems,  an  area  of  242,000  sq.mi.  can 
be  developed  and  that  that  portion  of 
the  United  States  can  be  populated  to 
the  benefit  of  each  of  the  states  in- 

volved and  to  the  United  States  in  gen- 
eral. 

To  accomplish  this  work  it  would  be 
necessary,  according  to  a  recent  report 
of  the  Commission,  to  purchase  con- 

siderable equipment  including  steam 
shovels,  stone  crushers,  screens,  hoists 
and  derricks,  pumps,  locomotives,  dump 
cars,  drilling  and  power  equipment, 
reinforcing  bars,  rails  for  temporary 
tracks,  steel  screens  and  gates,  struc- 

tural steel  and  galvanized  sheeting. 
The  states  that  would  be  effected 

are:  Arizona,  California,  Colorado, 
Nevada,  New  Mexico,  Utah  and 
Wyoming. 

Farm  Machinery  Exports 
In  1922 

In  1922,  according  to  Commerce  Re- 
ports, issued  by  the  Bureau  of  Foreign 

and  Domestic  Commerce,  10  countries 
took  85  per  cent  of  the  American  ex- 

ports of  agricultural  implements  and 
machinery,  as  follows:  Canada,  $9,440,- 
084;  Argentina,  $5,360,84.5;  France, 
$3,918,377;  Mexico,  $1,781,979;  Aus- 

tralia, $1,298,704;  United  Kingdom, 
$1,115,816;  British  South  Africa, 
$697,371;  Cuba,  $410,433;  Spain,  $396,- 
587;  and  Brazil,  $394,843.  The  first 
three  countries  occupied  the  same  rela- 

tive  positions  in   1922  as  they  did  in 
1921.  Canada  also  occupied  f^rst  place 
in  1920,  with  France  second  and  Ar- 

gentina third,  while  in  1919  France  held 
first  place,  followed  by  Canada  and 
Argentina. 

Our  total  exports  of  agricultural  im- 
plements and  machinery  to  Canada  in 

1922  showed  an  increase  of  more  than 
$1,000,000  over  those  of  1921.  Ameri- 

can exports  to  Mexico  and  Brazil  also 
increased,  while  those  to  the  other  seven 
countries  mentioned  ibove  decreased  in 
1922,  as  compared  with  1921.  The  1922 
figures,  however,  are  not  absolutely 
comparable  with  those  for  1921,  as  in 
the  statistics  for  the  later  year  are  in- 

cluded such  items  as  dairy  machinery, 
incubators  and  brooders,  hand  pumps, 
and  one  or  two  other  items  which  are 
not  included  under  agricultural  ma- 

chinery in  other  years.  These  addi- 
tional items  increase  the  total  of  ex- 

ports by  about  $5,000,000. 
The  principal  exports  to  Canada  were 

tractors  and  threshers  with  plows,  har- 
rows, harvesting  machines,  cream  sep- 

arators and  pumps  also  included.  Ar- 
gentina bought  plows,  threshers,  har- 
vesters and  reapers  mostly,  while 

France  purchased  harvesters  and 
reapers,  mowers,  pumps,  and  tractors. 
The  United  Kingdom  took  cultivating 
and  harvesting  implements,  pumps, 
wheel  tractors  and  track-laying  trac- 

tors. Mexico  bought  wagons  and  drays, 
some  pumps  and  a  few  plows,  harvest- 

ing and  cultivating  machines  and 
tractors. 

Australia  took  generally  of  all  classes 
of  agricultural  machinery  with  tractors 
a  trifle  in  the  lead.  South  Africa  took 
no  tractors  at  all,  but  windmills  to 
great  number  and  some  pumps  were 
bought  by  this  country.  The  exports  of 
agricultural  machinery  to  Cuba,  Spain 
and  Brazil  were  rather  evenly  divided. 

Sharon  Pressed  Steel  Will 
Continue  Business 

The  Sharon  Pressed  Steel  Co.  was 
placed  in  the  hands  of  receivers 
through  an  order  recently  signed  by 
Federal  Judge  Gibson  of  Pittsburgh, 
upon  application  of  Charles  J.  Forbes 
of  Cleveland,  who  claimed  to  hold  a 
note  for  $300,000  against  the  company. 
According  to  reports,  the  company  will 
continue  operations  under  the  receivers 
who  are  Donald  Thompson,  Pittsburgh 
and   W.   L.   David,   Cleveland. 

The  financial  difficulties  encountered 
by  the  Sharon  Steel  Co.  were  the  result 
of  those  that  were  encountered  by  the 
Cleveland  Discount  Co.  H.  W.  Torney, 
president  of  the  Sharon  Steel  Co. 
stated  that  the  assets  exceeded  the 
liabilities.  The  company  has  on  its 
books  orders  for  more  than  $750,000 

accoi'ding  to  Mr.  Forbes'  petition. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  16  Exchange  Place,  Nevj  York) 

IT  HAS  BEEN  unofficially  b
ut  none 

the  less  definitely  made  known  that 
the  advance  to  4i  per  cent  in  their 

rediscount  rates  announced  last  week  by 
the  Federal  Reserve  Banks  in  New  York 
and  Boston  was  designed  to  check  what 
is  called  inflation,  and  especially  the 
sort  of  inflation  that  fosters  the  specu- 

lative buying  of  securities  and  staple 
commodities. 

The  issue  is  therefore  joined.  It  re- 
mains to  be  seen  whether  the  conserva- 

tism of  the  bankers  can  prevail  over  the 
desire  to  buy  inspired  by  advancing 
prices. 

For  a  few  days  after  the  advance  in 
rates  was  announced  the  markets  were 
reactionary,  but  by  Tuesday  they  had 
commenced  to  recover  their  previous 
buoyancy.  Stocks  started  up  again. 
Cotton  futures  reached  and  passed  30 
cents.  Copper  touched  17  cents.  Zinc 
sold  at  7.65  cents,  the  highest  price 
since  October,  1920.  Tin  went  to  4.5 
cents  a  pound,  which  is  a  record  since 
September  1920,  and  iron  and  steel  are 
up  from  $2  to  $5  a  ton  with  the  whole 
industry  working  at  90  per  cent  of 
::apacity,  while  would-be  buyers  are  beg- 

ging the  manufacturers  to  accept  their 
orders. 

In  the  wholesale  and  jobbing  trade 

February  is  traditionally  a  "between 
seasons"  month,  but  the  demand  for 
merchandise  has  nevertheless  been  ex- 

cellent and  it  would  appear  that  the 
confidence  in  the  future  which  I  noticed 
in  the  West  will  be  reflected  in  an  un- 

usually good  spring  business. 
In  view  of  this  record  there  seems 

reason  to  doubt  whether  the  higher  in- 
terest rates  will  immediately  check  or 

reverse  the  upward  tendency  of  prices, 
and  now  that  the  first  shock  of  the  un- 

expected advance  has  passed  off  many 
are  saying  that  dear  money  is  always 
a  concomitant  of  good  times  and  that 
when  business  is  profitable  no  one  be- 

grudges paying  well  for  the  credit  he 
requires. 

Of  course  the  banks  can  ultimately 
restrain  the  uprush  of  prices  by  per- 

sistently advancing  the  cost  of  borrowed 
capital,  but  even  the  Federal  Reserve 
Board  must  reckon  with  public  opinion 
and  unless  the  reserve  ratio  falls  below 
50  per  cent  there  is  but  little  likelihood 
that  the  Federal  Reserve  authorities 
will  be  allowed  to  lift  the  rediscount 
rate  to  a  figure  that  would  mean  more 
than  6  per  cent  to  the  ultimate  bor- 
rower. 

The  effect  of  the  advance  in  the  re- 
discount rates  established  last  week  is 

apparent  in  the  week-end  statements  of 
the  Federal  Reserve  System,  which 
show  a  reduction  in  both  discounts  and 
circulation,  and  an  advance  in  the  re- 

serve ratio,  which  now  stands  at  76.2 
as  against  75.8  per  cent  a  week  ago. 
The  reserve  ratio  of  the  New  York  Bank 
in  particular  has  risen  from  79  per  cent 

to  80.6  per  cent.  These  figures  indicate 
a  contraction  rather  than  an  expansion 
of  credit,  and  upon  second  thought  tha 
business  community  seems  disposed  to 
assume  that  there  will  be  no  curtailment 
of  business  activity  as  a  result  of  higher 
interest  rates  provided  they  do  not  go 
beyond  6  per  cent,  which  appears  highly 
improbable  at  present. 

Therefore  with  the  adjournment  of 
Congress  and  the  President's  assurance 
that  he  will  not  call  a  special  session 
if  he  can  avoid  it,  there  is  every  reason 
to  hope  that  we  shall  have  a  summer 
of    very    satisfactory    business    unless 

"It  is  gratifying  to  observe  that  the 
condition  of  the  railways  is  greatly 
improved.  January  earnings  show 
a  substantial  gain  over  last  year  and 
M.  O.  Lorena,  the  statistician  of  the 
Interstate  Commerce  Commission, 
is  quoted  as  intimating  that  the  net 
revenues  of  the  current  year  may 
be  large  enough  to  show  5  f  per  cent 
earned  on  $19,400,000,000,  which  is 
tentatively  assumed  to  be  the 

present  value  of  Class  1   railroads." 

prices  go  so  high  that  they  incite  a 
buyers'  strike  or  the  Franco-German 
stalemate  in  the  Ruhr  develops  menac- ingly. 

The  last  possibility  is  not,  however, 
to  be  disregarded.  The  most  reliable 
news  indicates  that  the  French  are  not 
getting  one-tenth  of  the  coal  that  was 
delivered  to  them  free  before  the  occu- 

pation. Thus  far  they  have  made  but 
little  p"ogress  in  breaking  down  the 
passive  resistance  of  the  Germans,  and 
arrests,  deportations  and  imprisonment, 
with  occasional  fatalities,  multiply.  It 
seems  impossible  to  find  competent 
French  and  Belgian  workers  to  man  or 
supervise  the  industries  of  the  occupied 
area  and  the  result  is  confusion,  stag- 

nation and  bad  blood  at  a  cost  enor- 
mously in  excess  of  the  value  of  the 

expropriated  production. 
It  seems  impossible  that  the  ignition 

of  so  much  inflammable  material  can  be 

much  longer  prevented,  and  from  mo- 
tives of  self  interest  alone  it  is  highly 

desirable  that  the  other  nations  of  the 
world  should  arrange  to  have  some  fire 
extinguishers  at  hand.  For  this  reason 
it  is  to  be  regretted  that  President 
Harding's  proposal  that  we  should  join 
the  League  of  Nations  Court  of  Justice 
was  made  too  late  to  be  considered  by 
the  Senate,  for  it  certainly  reflects  the 
preponderance  of  American  opinion  at 
the  moment. 

In  its  other  aspects,  the  outlook 
across  the  Atlantic  is  more  reassuring. 
The  deliberation  with  which  the  Turkish 
assembly  at  Anarora  is  considering  the 

British  proposals  indicates  a  desire  for 
peace,  and  conditions  in  Austria  and 
Italy  are  certainly  improving. 
From  Russia,  also,  the  reports  are 

more  encouraging  and,  though  they  are 
not  authoritative,  I  am  disposed  to 
credit  them  as  I  have  personal  knowl- 

edge of  the  fact  that  Russia  has  re- 
cently bought  and  paid  for  20,000  bales 

of  American  cotton. 

Turning  again  to  our  domestic  situa- 
tion, it  is  gratifying  to  observe  that  the 

condition  of  the  railways  is  greatly 
improved.  January  earnings  show  a 
substantial  gain  over  last  year  and 
M.  O.  Lorenz,  the  statistician  of  the 
Interstate  Commerce  Commission,  is 
quoted  as  intimating  that  the  net  reve- 

nues of  the  current  year  may  be  large 
enough  to  show  5i  per  cent  earned  on 
$19,400,000,000,  which  is  tentatively  as- 

sumed to  be  the  present  value  of  the 
"Class  I"  railroads.  This  expectation 
has  been  reflected  in  a  stronger  market 
for  the  railway  shares,  although  rail- 

road bonds  in  common  with  "Libertys" and  all  other  obligations  paying  a  fixed 
return  are  slightly  lower  because  of  the 
advance  in  interest  rates. 
The  probability  that  Congress  will 

pass  the  Rural  Credits  Bill  before  it 
adjourns  is  also  encouraging,  for  while 
loans  are  not  a  satisfactory  substitute 
for  markets  they  will  greatly  aid  in  the 
stabilization  of  prices  if  they  are  not 
excessive.  The  bill  as  now  agreed  upon 
and  likely  to  pass  creates  12  district 
banks  with  a  capital  of  $5,000,000  each, 
through  which  an  aggregate  of  pos- 

sibly six  hundred  millions  in  loans  can 
probably  be  floated  if  necessary.  This 
will  not  go  very  far  in  a  country  whose 
agricultural  production  is  worth  from 
ten  to  fifteen  billions  annually,  but  it 
will  be  a  good  commencement. 

The  only  question  is  that  of  finding 
the  capital  to  be  loaned  through  the 
machinery  thus  provided.  It  can  no 
longer  be  obtained  in  Europe  as  for- 

merly. It  must  be  secured  at  home  and 
with  the  continued  borrowing  of  our 
states  and  cities  the  competition  in  the 
money  market  may  soon  become  very keen. 

But  those  who  are  willing  to  borrow 
money  seem  disinclined  to  borrow 
trouble  concurrently,  and  barring  acci- 

dents a  continuance  of  activity  at  grad- 
ually advancing  prices  appears  to  be 

indicated  as  long  as  the  supply  of  loan- 
able credit  holds  out. 

To  Sell  Plant  at  Auction 

Judge  Simons  in  Federal  Court,  De- 
troit, ordered  the  property  and  good 

will  of  the  Liberty  Motor  Car  Co.  sold 
at  public  auction  on  April  3.  The  mini- 

mum accepted  bid  will  be  $1,175,000, 
according  to  the  court  ordetr.  The 
property  consists  of  real  estate  both  in 
Detroit  and  Milwaukee. 
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Avcragr©  weekly  rateN  for  60  and  90  day  <romfncrclal  paper 
based  on  daily  New  York  quotationN  furnished  by  the 
Journal  of  Commerce. 
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THE  COST  
OF  MONEY  has 

shown  an  increase  by  the  latest 

reports  and  there  is  every  indica- 
tion that  it  may  go  still  higher  which 

is  always  the  attendant  con- 
dition with  prosperity.  Sums 

are  needed  at  the  present 

time  for  new  equipment, 

building  purposes  and  many 

other  first  of  the  year  neces- 
sities. The  purchasing  of 

bonds  by  banks  has  caused 
the  Federal  Reserve  Banks  to 
raise  the  rediscount  cost  and 
financial  experts  generally 
look  for  slight  increases  in 
both  call  and  time  loans. 

Copper  and  zinc  prices  during*  the 
past  month  have  been  interestingly 
watched  by  manufacturers  in  all  parts 
of  the  country.    Copper  reached  16.75 

Cotton  Spindles  reached 

their  peak  of  activity  in  Jan- 
uary this  year.  During  the 

month,  35,240,853  spindles 
were  reported  working,  which 
is  a  remarkable  figure  and 
one  which  has  not  been 
reached  in  some  time.  The 
cotton  market  generally  has 
been  extremely  active  for  the 
past  few  months  and  accord- 

ing to  the  chart  shown  on  this 
page  the  capacity  point  was 
nearly  reached.  Capacity  is 
estimated  by  the  Bureau  of 
Census  at  36,903,150  spin- 

dles. In  the  woolen  and 
Worsted  trades  slight  decreases,  mostly 
of  a  seasonal  nature,  occurred.  In 
both  branches  of  the  industry  activity 

is'  considered  to  be  normal  and  no 
alarm  is  felt  by  the  decline.  On  the 
contrary,  prices  have  been  well  main- 

tained and  trading  is  brisk  for  this 
time   of  the   year. 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  Yorlc,  Chicago  and  Cleveland  Prices 

Four         One 
Current     Weeks       Year 

Unit  Price         Ago  Ago 

per  lb   ^0.0312  ?0.0303  ?0.0247 Soft  steel  bars . . 
Cold   finished 

shafting   
Brass  rods   
Solder  (J  and  \) 
Cotton  waste..  . 
Washers,      cast 

iron  (j  in.).  .  . 
Emery,    dislcs, 

cloth.  No.  1,6 
in.  dia   

Lard  cutting  oil 
Machine  oil. .  .  . 
Belting,  leather, 
medium   

Machine      bolts 

up  to  1  X  30  in. 

per  lb. . . 
0.0402 

per  lb. . . 
0.1804 

per  lb. . . 
0.2617 

per  lb.  .  . 
0.1181 

0.0383 
0.1766 

0.2508 
0.1181 

0.0330 

0.15 0.20 
0.106 

per  100  lb.  4.33  4.33  3.83 

per  100....  2.96  2.96  3.11 
per  gal....  0.5575  0.575  0.57 
pergal....  0.349  0.349  0.40 

off  list....         49%  49%         \(,%% 

off  list..  ..         51«%       l\%%     64J% 

their  present  actual  needs  which  has 
also  been  a  factor  in  the  increases. 
The  demand  is  founded  upon  a  sub- 

stantial basis  from  consumers  and 

through  no  trick  of  the  mar- 
ket. Zinc  has  been  more 

steady  and  was  obtainable  at 
7.30  cents  during  the  month. 

Business  is  reported  as  excel- 
lent at  this  figure.  Advances 

were  made  during  the  first 
week  in  March  until  the  quo- tation was  7.60  cents  for  May, 

June  and  July  shipments. 

cents  before  March  3rd  and  since  that 
time  has  added  a  fraction  more  to  its 

price.  It  is  not  unlikely  that  between 
the  time  this  is  written  and  the  time 
that  it  is  read  a  further  gain  will  be 

made  in  this  commodity.  Anticipa- 
tion of  still  higher  prices  has  caused 

some    consumers    to    buy    more    than 

Ten  Equipment  Stocks  dur- 
ing the  month  of  February 

showed  an  increase  which  is 
encouraging,  but  nothing  to 
become  over-elated  about.  A 
casual  glance  at  the  chart 
shows  that  in  September,  De- 

cember and  at  the  present 
date  an  average  around  110 
has  been  reached  by  the 
stocks  which  are  quoted  on 
this  page.  Manufacturers 
look  for  further  gains  in  all 
equipment  stocks,  but  it  is 
not  anticipated  that  there  will 
be  a  generally  rising  market, 

rather  a  steady  normal  in- crease as  business  takes  on  a 
better  face  and  money  is  more 
freely  circulated.  The 

amounts  that  are  being  spent  by  rail- 
roads in  every  part  of  the  country 

presage  equipment  buying  in  all  lines 
and  the  present  excellent  condition 
of  the  iron  and  steel  markets  will 
further  aid  substantial  business  in  all 
lines  of  manufacture  essential  to  in- 

dustrial prosperity. 

Monthly  percentage  of  active  cotton,  woolen  and  worsted 
spindles  to  the  total  in  place  as  reported  by  the  Bureau  of 
Foreig:n   and   Domestic   Commerce. 
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Ruhr  Occupation  and  German  Machine  Tools 
How  iron,  steel  and  machinery  have  been  effected  and  what  Germany  is  doing 

to  overcome  its  difficulties — Every  part  of  the  cou:|itry  suffers 

By  our  BERLIN  CORRESPONDENT 

THE  GERMAN  business  situ
ation 

is  dominated  by  the  occupation  of 
the  Ruhr  district  with  all  the  con- 

sequences upon  Germany's  economic 
life  it  already  had  and  those  still  to 
come.  Transportation  in  the  Ruhr  dis- 

trict having  become  disorganized,  re- 
sulting in  a  more  or  less  complete  con- 
gestion on  the  railway  lines,  the  dis- 

trict is  gradually  arriving  in  a  state 
of  isolation.  The  Ruhr  district  is  pro- 

vided with  a  most  intricate  net  work  of 
railway  lines,  no  doubt  the  most  densely 
covered  district  of  Europe,  which,  if 
once  blocked,  will  take  many  weeks  to 

disentangle.  After  last  year's  railroad 
strike,  which  lasted  only  a  few  days,  a 
complete  recovery  to  normal  conditions 
was  not  reached  until  after  from  five 
to  six  weeks. 

Long  Siege  Ahead 

The  industrial  establishments  of  the 
Ruhr  district  are  cut  off  from  their 
markets,  a  state  of  affairs,  which  is 
bound  to  extend  over  months.  Work, 
is,  however,  continued  in  the  interest 
of  keeping  the  workmen  employed. 
Orders  in  hand  are  being  completed. 
The  finished  product  is  stored.  Coal 
production  is  going  on  at  a  reduced 
rate,  estimated  at  270,000  tons  per  day 
compared  with  350,000  tons  normally. 
Shipments  of  coal  out  of  the  Ruhr  dis- 

trict having  stopped  almost  completely, 
the  large  steel  works  in  the  district  and 
all  the  other  numerous  industrial  estab- 

lishments are  now  able  since  years  to 
lay  in  a  large  stock  of  coal  reserves. 

A  similar  accumulation  of  reserves 
is  taking  place  in  the  matter  of  iron 
and  steel  products.  At  no  time  since 
the  war  have  the  works  in  the  Ruhr 
district  enjoyed  more  favorable  condi- 

tions in  the  matter  of  supply  than  now. 
As  long  as  this  huge  accumulation  of 
reserves  in  stock  can  be  financed,  no' 
unemployment  on  a  large  scale  in  the 
Ruhr  district  need  be  apprehended. 

The  Other  Parts  of  Germany 

The  shoe  is  Indeed  quite  on  the  other 
foot.  If  unemployment  results  as  a 
consequence  of  the  Ruhr  occupation,  it 
will  be  in  the  unoccupied  interior  of 
Germany  and,  if  the  old  occupied  zones 
remain  cut  off  from  the  Ruhr  district, 
also  in  the  latter.  Rhine^and  on  the 
left  bank  to  the  Rhine  has  to  fall  back 
upon  the  output  of  bituminous  coal  in 
the  lower  Rhineland  of  approximately 
500,000  tons  per  month  and  the  Rhen- 

ish brown  coal  production  of  3,300,000 
tons  per  month.  These  resources  are 
very  large  in  comparison  with  the  Ger- 

man interior,  which  remains  solely  in 
the  possession  of  the  German  Upper 
Silesian  and  Lower  Silesian  fields,  the 
production  of  bituminous  coal  in  Saxony 
and  a  number  of  smaller  fields,  produc- 

ing in  the  aggregate  1,700,000  tons  of 
bituminous  coal  per  month  and  in  addi- 

tion to  this  the  Central  German  brown 
coal  production  averaging  about  eight 
million  tons  per  month. 

Large  contracts  for  British  coal  have 
already   been   placed    and   negotiations 

for  more  are  in  progress.  As  far  as 
can  be  seen,  Germany  is  preparing  for 
a  drawn-out  struggle  of  longer  dura- 

tion than  has  been  commonly  antici- 
pated. With  the  resources  still  in  hand 

and  increased  imports  from  Great  Bri- 
tain, a  sufficient  coal  supply  can  be 

maintained  for  many  months.  The  coal 
import  will  be  a  further  heavy  strain 
on  the  German  finances,  but  the  cost 
appears  to  be  covered  many  times 
over  by  the  export  proceeds  of  finished 
arti(fles. 

Great  difficulties  are  presented  from 
another  direction:  the  supply  of  iron 
and  steel  products.  The  Ruhr  district 
contributes  to  the  German  Iron  and 
.steel  production  about  80  per  cent, 
whereas  it  consumes  approximately  40 
per  cent.  The  deficit  of  40  per  cent 
resulting  therefrom  to  the  German  in- 

terior will  have  to  be  made  up  by  a 
supply  from  Sweden,  Checho-Slovakia 
and  Austria,  where  large  orders  have 
already  been  placed,  but  it  is  more  than 
doubtful,  if  it  can  be  covered  in  its 
entirety  from  these  sources. 

Of  all  lines  of  industry  the  machine 
building  industry  and  kindred  lines  are 
placed  in  the  worst  position.  The  proc- 

ess of  substitution  from  other  sources 
is  in  this  respect  of  course  not  so  easy 
as  in  the  matter  of  coal.  Considerable 
friction  in  the  supply  must  be  counted 
with,  even  if  the  supply  in  sufiicient 
quantities  can  be  secured. 

Decline  in  Production 

The  immediate  demand  is  covered  by 
stock  in  hand  for  about  4  or  5  weeks, 
but  beyond  that  period  the  most  extreme 
difficulties  will  be  encountered  by  the 
machine  building  works  in  keeping  up 
their  production  at  the  present  rate.  It 
is  commonly  expected  that  this  rate  will 
have  to  be  reduced  considerably,  which 
is  bound  to  precipitate  the  decline  of 
ernployment  prevailing  already.  That 
this  decline  has  not  made  further  prog- 

ress in  December  and  January  and  has 
even  been  superceded  in  places  by  a 
revival  of  business,  is  solely  due  to  the 
tremendous  drop  of  the  mark,  causing 
a  rush  of  orders  for  immediate  demand, 
and  to  the  expected  consequences  of  the 
Ruhr  occupation.  That  such  revival, 
as  there  was,  is  of  a  temporary  nature 
only,  can  be  clearly  seen  from  the  fact, 
that  it  did  not  extend  over  the  whole 
field,  but  only  over  such  lines,  which  in 
the  common  expectation  will  be  nearest 
effected. 

According  to  the  official  labor  ga- 
zette, the  unemployment  in  the  metal 

trades,  consisting  in  the  main  of  the 
machine  building  industry,  which  in 
September  was  only  2  per  cent,  has 
risen  in  October  to  5  per  cent,  in  No- 

vember to  6  per  cent  and  in  December 
to  8  per  cent  and  in  January  to  9  per 
cent.  The  percentage  of  works  fully 
employed  has  from  November  to  Decem- 

ber risen  from  33  to  35  per  cent,  but  a 
similar  rise  took  place  also  in  the  case 
of  the  badly  employed  works,  whose 
number  rose  from  23  to  25  per  cent: 
The  number  of  works  employed  satis- 

factorily has  declined  from  44  per  cent 
in  November  to  40  per  cent  in  Decem- 

ber and  36  per  cent  in  January.  It 
appears  therefrom  that  the  upper  cate- 

gories, mainly  consisting  of  leading 
works,  have  in  the  way  of  employment 
still  made  progress,  while  business  in 
the  lower  categories  has  regraded. 

Export  Competition 

Indications  of  a  decline  are  notice- 
able in  the  reports  received  at  the  na- 

tional economic  ministry,  in  all  parts 
of  the  country.  Common  in  all  these 
reports  is  the  growing  reserve  of  the 
domestic  market  and  sharp  competition 
in  the  matter  of  export  orders,  the  ex- 

port prices,  it  is  said,  having  reached, 
even  surpassed  the  world  market  level. 
With  the  exception  of  the  South  Ger- 

man motor  car  industry,  all  machine 
building  lines  report  a  decline  of  busi- 

ness. In  the  machine  tool  building  in- 
dustry, orders  in  hand  have  diminished 

to  from  two  to  three  months  employ- 
ment in  the  average.  New  orders  are 

coming  in  sluggishly  and  according  to 
a  number  of  reports  cancellation  of 
orders  already  booked  have  made  rather 
strong  progress.  A  further  agravation 
of  the  business  situation  has  resulted 
from  the  cancellation  of  the  repara- 

tions in  kind,  which,  if  they  had  not 
taken  large  dimensions,  have  recently 
contributed  a  not  inconsiderable  part 
to  the  business  in  hand.  In  machine 
building  lines,  the  locomotive  and  rail- 

way car  industry  is  thereby  effected 
most.  Some  factories  have  retained 
their  complement  of  workmen  solely  on 
this  score.  A  large  contract  for  over 
500  engines,  recently  placed  by  way 
of  reparations,  expected  to  supply  em- 

ployment to  the  works  for  several 
months,  has  dropped  into  the  pit. 

Apart  from  the  events  in  the  Ruhr 
district,  the  current  year  was  accord- 

ing to  common  opinion  predicted  to  be 
a  far  from  a  prosperous  one.  As  it 
seems  now,  it  will  bring  hardship  of  a 
much  more  severe  and  extensive  nature, 
as  even  the  gloomiest  prophesy  opin- ioned. 

A  Test  of  Perseverance 

The  supply  from  the  basic  industries 
being  removed  into  the  atmosphere  of 
the  greatest  uncertainty  conceivable,  in 
addition  to  the  yet  unknown  further  de- 

velopments in  the  German  West,  are  re- 
ducing the  industry  to  a  from  hand  to 

mouth  condition,  which  will  tax  the 

German  engineer  and  business  man's power  of  perseverance  to  the  utmost. 
The  drop  of  the  mark  has  produced  a 
further  enormous  shrinkage  of  working 
capital,  straining  the  financial  situation 
to  a  limit  not  experienced  hitherto. 
The  sole  alleviating  point  in  the  situa- 

tion is  perhaps  the  fact,  that  the  pa- 
triotic wave,  which  has  gone  over  the 

country  for  the  time  being,  had  the  ef- 
fect of  letting  the  latent  labor  conflict 

come  to  a  rest,  bringing  employers  and 
employees  together  on  common  ground 
in  a  way  not  experienced  since  years. 
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Samplinp  and  Analysis  of  Coal,  Coke  and 
By-products — By  the  Chemists  o£  the 
United  States  Steel  Corporation.  One 
hundred  eighty-four  5x7  i  in.  Pages, 
black  flexible  covers.  Published  by  the 
Bureau  of  Instruction,  Carnegie  fateel 
Co.,   Pittsburgh,    Pa.     Price   $3. 

While  this  book  appears  as  a  second  edi- 
tion o£  a  former  one,  it  really  is  equivalent 

to  an  entirely  new  work.  Not  only  has  all 
the  old  material  been  carefully  re-edited 
and  revised  so  as  to  bring  all  the  former 
described  methods  up-to-date,  but  a  great 
many  methods  and  tests  not  covered  by  the 
former  work  are  included  in  the  new.  ine 
amount  of  new  material  is  indicated  by  the 
fact  that  the  present  edition  is  more  than 
double  the  size  of  the  first  one. 

The  work  naturally  divides  itself  into  two 
parts,  namely,  one  covering  the  sampling 
and  analysis  of  coal  and  coke,  and  the  other 
the  sampling  and  analysis  of  by-products. 
The  first  part  embraces  the  sampling  of  coal 
and  coke,  physical  tests  on  coal  and  coke, 
the  proximate  analysis  of  coal  and  coke, 
the  analysis  of  coal  and  coke  ash,  the  ulti- 

mate analysis  of  coal,  determination  of  the 
calorific  value  of  coal  and  coke,  and  the 
determination  of  coke  and  by-product  yields 
from  coal.  The  second  part  covers  in  detail 
the  sampling  and  analysis  of  ammonia 

'  liquors  and  still  waste ;  sulphuric  acid,  lime 
and  saturator  liquor ;  ammonium  sulphate 
and  ammonium  chloride  ;  coal  tar  and  naph- 

thalene ;  benzol,  toluol,  xylol,  and  solvent 
naphtha,  benzolated  and  debenzolated  wash 
oils ;  and  coke  oven  gas. 
The  new  features,  that  is,  those  not 

touched  upon  in  the  older  work,  embrace 
details  for  sampling  by-product  coke  ;  physi- 

cal testing  of  coke ;  determination  of  the 
different  forms  of  sulphur  in  coal ;  fusibility 
of  coal  and  coke  ash  ;  analysis  of  ammon- 

ium chloride ;  a  method  for  calibrating 
thermometers,  complete  specifications  for 
thermometers  used  for  testing  liquid  by- 

products ;  many  additional  tests  for  benzol 
products  and  tar,  such  as  cloud  test,  pour 
or  cold  test,  freezing  point  tests,  specific 
heat,  corrosion  tests,  etc. ;  wash  tests  for 
agitator  products ;  and  several  tables  cover- 

ing gravities,  weights  and  equivalents  of 
sulphuric  acid  and  aqua  ammonia,  and  the 
conversion  factors  used  in  by-product  labor- atories. 
Among  the  many  Improvements  made  in 

the  methods  formerly  described,  the  moct 
notable  are  a  freezing  method  for  the  de- 

termination of  light  oil  in  the  progressive 
distillation  of  coal,  details  for  conducting 
distillation  tests  on  each  of  the  benzol  prod- 

ucts, and  an  improved  apparatus  for  the 
determination  of  light  oil  in  benzolated 
wash  oil. 

Machinery       Foundations       and       Krection. 
Edited  by  Terrell  Croft.  Consulting 
Engineer,  St.  Louis,  Mo.  First  edition, 
green  clothboard  covers,  6x8  inches. 
691  pages.  77.1  illustrations.  Published 
by  the  McGraw-Hill  Book  Co.,  Inc., 
370  Seventh  Ave.,  New  York,  N.  Y. 
Price,    $5. 

The  thoroughness  of  the  treatment  and 
the  practical  usefulness  of  the  material  in 
the  book  are  probably  the  most  noticeable 
features  of  the  volume.  The  book  should 
prove  of  value  to  those  persons  interested 
in  the  design  or  construction  of  foundations 
for  machinery  and  in  the  erection  of  ma- 

chinery, as  practically  the  entire  field  is 
covered. 
Much  of  the  material  in  the  book  has 

appeared  previously  in  technical  periodicals, 
the  articles  being  written  from  time  to 
time  by  the  editor  of  the  volume.  Other 
parts  of  It,  however,  have  been  supplied 
by  Individuals  and  by  concerns  specializing 
in  the  subjects  treated.  The  work  was 
prompted,  the  author  states,  by  the  dearth 
of  practical  and  easily  available  literature 
on  the  subject  of  foundations.  The  volume 
certainly  can  be  commended  as  accomplish- 

ing its  purpose,  as  it  gives  a  great  variety 
and  amount  of  dat,a  and  information  in  a 
form  in  which  it  is  easily  available  and 
usable.  The  chapters  are  broken  Into  very 
short  sub-divisions  to  aid  in  finding  the 
desired  material.  Illustrations  are  pro- 

fusely used.  The  treatment  is  such  that 
the  book  can  serve  as  either  a  text  for 
class  instruction  or  a  reference  volume. 

A  number  of  fundamental  formulas  have 
been  developed  to  determine  points  of 
design  of  safe  foundations.  However,  plain 
and  shnple  rules  are  given  whereby  foun- 

dations can  be  prope-rly  designed  by  those 
having  a  working  knowledge  of  arithmetic. 
Examples      worked      out      numerically      to 

illustrate  the  application  of  the  rules  are 
given  throughout  the  text.  At  the  ends 
of  divisions  thtere  are  questions  and  prob- 

lems relating  to  the  subject  matter,  the 
problems  being  solved  In  the  appendix. 

The  first  division  of  the  book  is  devoted 
to  the  general  requirements  of  foundations, 
to  formulas  for  proper  proportions,  and 
to  the  subjects  of  vibration  and  the  bear- 

ing power  of  soils.  Then  come  divisions 
on  the  design  and  properties  of  machinery- 
foundation  components  such  as  anchor 
bolts,  anchors  and  anchor  plates,  anchor- 
plate  pockets,  anchop-bolt  casings,  and 
anchor-bolt  templets.  Foundation  installa- 

tion is  tl4en  treated  under  the  subjects,  of 
laying  out  and  excavating,  masonry  and 
concrete  foundations  and  forms  therefor, 
and  lastly,  enlarging,  repairing  and  re- moving   existing    foundations. 

The  next  group  of  divisions  gives  specifla 
Information  on  the  design  and  construction 
of  foundations  for  machines  of  certain 
types.  The  divisions  take  up  the  following 
machines:  Steam  engines  and  other  re- 

ciprocating machines,  steam  turbines,  steam 
boilers,  waterwheels,  electrical  machinery, 
forging  hammers  and  iilaners.  The  last 
divisions  explain  the  methods  employed  in 
erecting  the  machinery  after  the  foundation 
has  been  built,  covering  the  subjects  of 
drilling  anchor-bolt  holes  In  machinery 
foundations,  erection  of  machinery,  in- 

stalling anchor  bolts  in  heavy  machinery 
foundations,  and  grouting  machinery  bed- 

plates. 

not  to  Interfere  with  the  lighting  at  night, 
and  from  700  to  800  feet  of  galvanized  iron 
pipe  and  fittings  ells,  tees  and  valves. 
China.  Purchase.  Quotations  f.o.b.  Ameri- 

can port.  Payment,  letter  of  credit  and 
cash  against  document  through  banlc 
Reference   No.    5.')40. 
Machinery  for  manufacturing  flies. 

France.  Purchase.  Quotations,  c.l.f. 
French  port.  Correspondence,  French. Retereiice   No.   6656. 

Marble  and  stone-cutting  machinery. 
Brazil.  PurcTiase.  Catalogs  requested. 
Correspondence,  Portuguese.  Reference No.    5.571. 
Sheet-metal  stamping  machines  and 

metal-embossing  machines.  BrazlL  Pur- 
chase. Quotations,  c.l.f.  Brazilian  port. 

Correspondence,  Portuguese.  Catalogs  de- sired.    Reference  No.   5578. 

Export  Opportunities 
The  Bureau  of  Foreign  and  Doinesllc 

Commerce,  Department  of  Conimerce. 
Washing:ton,  1>.  C,  haa  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  by  referring  to  the  uumlier  tallow- 

ing eacli  it«ra. 

Machines  for  casting  under  pressure 
small  parts  of  delicate  machines  such  as 
instruments  of  precision.  Switzerland. 
Purch.ase.  Quotations,  c.l.f.  Havre  or 
Geneva.  Correspondence,  French.  Refer- ence No.  B514. 

Machinery  for  making  wax  candles  with 
a  total  capacity  of  about  24  gross  per 
day  of  various  lengths  and  diameters. 
Straits  Settlements.  Purchase.  Quotations. 
Ci.f.  Straits  Settlements.  Reference  No. 
5516. 

Machinery  and  instruments  for  voice  and 
sound  reproduction,  such  as  microphones 
dictaphones,  acousticons  and  magnaphones, 
wireless  telephones,  apparatus  and  ma- 

terials, phonographs  and  parts  and  phono- 
graph-record manufacturing  materials  and 

machinery.  Japan.  Agency  and  purchase. 
Quotations  ci.f.  Nagoya  or  Kobe.  Terms, 
Cash.     Reference  No.  5517. 

Circular  shearing  machine,  swan  neck 
or  serpentine  type,  capable  of  shearing 
plates  g  in.  thick.  France.  Purchase. 
Quotations,  ci.f.  Havre.  Correspondence, 
French.      Reference   No.    5526. 

Coffee  roasting  machinery.  Brazil.  Pur- 
chase. Quotations,  f.o.b.  New  York.  Cata- 

logs and  descriptive  literature  desired. Reference    No.    5527. 
Machinery  for  sewing  filled  sacks.  Spain. 

Purchase  and  agency.  Correspondence, 
Spanish.      Reference   No.   5529. 

Machines  capable  of  punching  holes  from 
5  to  25  millimeters  and  from  10  to  20 
millimeters  in  diameter  at  any  desired 
interval  In  rubber  strips  i  In.  thick. 
France.  Purchase.  Quotations,  ci.f.  French 
port.  Correspondence,  French.  Reference No.  5531. 

Labeling  machines  for  wine  bottles. 
France.  Purchase  and  agency.  Quotations 
ci.f.  French  port  with  customs  charges 
included.  Terms,  payment  against  docu- 

ments. Correspondence,  French.  Refer- ence No.   5532. 
Machines  for  fastening  Iron  binding 

hoops  on  sardine  packing  cases.  Spain. 
Purchase  and  agency.  Quotations,  c.l.f. 
Spanish  port.  Terms,  payment  against 
documents  on  delivery  of  machinery. 
Reference  No.   5535. 
Pumping  machinery  for  water  supply 

from  river.  Iwo  centrifugal  electrically 
driven  pumps,  capable  of  delivering  a 
minimum  of  5.000  gallons  of  water  to 
tank  above  main  building  against  a  head 
of  150  feet,  through  a  3  in.  pipe  about 
600  feet  long:  two  electric  motors  to  drive 
the  pump  under  the  above  conditions, 
allowing  a  maximum  of  about  four  to  six 
hours  to  do  the  specified  work ;  pumps  to 
be  of  110-volt  alternating  current,  single 
phase  to  go  on  the  same  circuit  as  the 
llerhtine  load  and  work  during  the  dav  as 

Names  and  addressOH  of  the  foUowInir 
merchants  will  be  forwarded  upon  request 
to  the  Philadelphia  Commercial  Museum, 
34th  below  Mpruce  Street,  Philadelphia,  Pa. 
Requests  sliould  be  made  by  number. 

Paint  machinery.  Ice-making  machinery 
and  refrigerating  machinery.  Singapore, 
Straits  Settlements.  Correspondence  Eng- lish.   Reference  No.l0532. 

Machinery  for  vulcanizing  plant  for  the 
manufacture  of  vulcanite  articles  for 
magneto.      India.     Reference,   No.   40,538 

Can-opening  machines  that  work  on  the 
ratchet  principle.  Agency.  Austnlia. 
Reference    No.    40,541. 
Knitting  machinery,  shoe  machinery. 

Virgin    Islands.      Reference    No.    40,542. 
Machinery  and  tools  for  making  glass 

bottles.  Correspondence  In  Englisti.  China. 
Reference    No.    40,544. 

Forthcomino  Meetings 

International      Chamber      of      Commerce. 
Second  general  meeting,  Rome,  March  18 
to  24.  Julius  Barnes,  President  of  the 
United  States  Chamber  of  Commerce  will 
head  the  American  delegation. 

National       Metal       Trades       Association. 
Twenty-fifth  annual  convention  to  be  held 
at  Hotel  Astor,  New  York  City,  April  18 
and  19.     L.  W.  Fischer,  secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati. 
Ohio,  April  18  to  20.  Secretary,  George  C, 
Dent,  327  South  La  Salle  St.,  Chicago,   III. 

.American  Gear  Manufacturers'  Associa* tlon.  Seventh  annual  meeting  April  19,  20 
and  21,  Hotel  Cleveland,  Cleveland,  Ohio. 

National  Foreign  Trade  Council.    Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  April  25  to  27,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York   City. 

American  Foundrymen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall.  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt.  140  South  Dearborn  St.. 
Chicago,  is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting,  Hotel  Commodore,  New 

York  City,  May  3  to  6,  1923.  Colin  G. 
Fink.  327  South  La  Salle  St„  Chicago,  111., 
is  secretary. 

National  Supply  and  Slachinery  Dealers' Association;  Southern  Supply  and  Machin- 
ery Dealers'  Association;  and  the  American 

Supply  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati. 
Ohio,  May  17.  18.  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  is  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  at  Montreal,  Can., 

May  2S  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Society   for   Testing   Materials. 
Annual  meeting  at  Atlantic  City,  June, 
1923.  C.  L.  Warwick,  1315  Spruce  St., 
Philadelphia,  Is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake.  N.  J.,  June 

19  to  23. 

American      Society     for      Steel     Treating. 
Eastern  sectional  meeting,  Bethlehem,  Pa.. 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem, Pa. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Trend  of  pig-iron  prices  higher  due  to  wage 
increases  in  Southern  ore  and  coal  mines.  Minimum  of 

$2.20  rer  100  lb.  on  steel  plates,  shapes  and  bars  disap- 
pearing from  market.  New  inquiries  have  stimulated 

prices  to  the  current  range  of  $2.25@$2.40.  Some  mills 
place  a  minimum  of  $2.25  per  100  lb.  on  plates  and  shapes, 
others,  $2.35;  as  high  as  $2.50  having  been  quoted  as  a 
maximum.  Structural  buying  mostly  in  small  lots,  but 
with  inquiries  increasing.  Plate  mills  overbooked,  especially 
on  car  material;  quick  deliveries  impossible.  Plate  demand 
running  mostly  to  pipe  line,  storage  tank  and  locomotive 
material.  Structurals  up  15c.  per  100  lb.  in  New  York 
and  Cleveland  warehouses.  Blue  annealed  sheets  advanced 
15c.  in  New  York;  black,  10c.  in  Pittsburgh,  and  galvanized, 
10c.  per  100  lb.  in  Pittsburgh  and  Cleveland. 

Copper  firm,  lead  up  $1  per  ton;  tin  at  new  high  peak 
due  to  drop  in  visible  supply.  Zinc  advanced  Ic.  per  lb. 
in  New  York.  Fabricated  brass  and  copper  products 
higher  in  New  York  and  Cleveland  warehouses,  due  to  rise 
in  metals. 

No  declines  reported. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled  by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $29. 55 
Northern  Basic    29.77 
Southern  Ohio  No.  2    31.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    3.? .  44 

BIRMINGHAM 
No.  2  Foundry    25.00 

PHILADELPHIA 

Eastern   Pa.,  No.  2x  (silicon  2.2.';@2.7S)    30.14 
Virginia  No.  2    33.17 
Basic    28.50 
Grey  Forge    29.00 

CHICAGO 
No.  2  Foundry  local    30.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    31.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    28.00 
Basic    28.00 
Bessemer    28. 00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia,,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 

Cjeveland     51(3,6 
Cincinnati     4|@6 
New  York         5.5 
Chicago       4<^S 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from. warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 

No.  10         2.50@2.75  4.34  3.65  4.00 
No.  12         2.60@2.85  4.39  3.70  4.05 
No.  14         2.70@2.9S  4.44  3.75  4.10 
No.  16         2.90@3.1S  4.S4  3.85  4.20 

Black 
Not.  17  and  21.      3.20@3.45  4.70  4.20  4.70 
No».  22and24.      3.25@3.50  4.75  4.25  4.70 
Nos.  2Sand26.      3.30@3.55  4.80  4.30  4.75 
No.  28        3.3S@3.60  4.90  4.40  4.85 

Galvanized            Pittsburgh      New  York  '  Cleveland  Chicago 
Nos.  10  and  11.       3.35@3.75           4.90             4.40  485 
Nos.  12  and  14.       3.45@3.85          5.00             4.50  4. 95 
Nos.  17  and  21.       3.75@4.15           5.30             4.80 
Nos.  22  and  24.       3.90@4.30           5.45              4.95  S.40 
No.  26         4.05@4.45          5.60             5.20  S.5S 
No.  28         4.35@4.75          5.90             5.50  5  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 

1  to3.... 

Steel 
Black 

64 

Iron 

Black 

,.     30 

2    57 
2Jto6    61 
7  to  8    58 
9  to  12    57 

BUTT  WELD 
Galv.  Inches 

52}         Itol}.. LAP  WELD 

45i    2    23 
49}    2}  to  4    26 
45}    4}  to  6    28 
44}    7  to  12    26 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
Itol}         62  51}         Jtol}    30 
2  to  3         63  52} 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2           55  44}        2    23 
2}  to  4         59  48}         2}  to  4    29 
4}  to  6         58  47}         4}  to  6    28 
7to8         54  41}         7to8    21 
9  to  12         48  35}         9  to  12    16 

GaW. 

13 

7 
11 

13 

11 

14 
9 

15 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55}%    43}%   62}%   48}% 
2}  to  6  in.  steel  lap  welded.  51%    38%    53}%    40}%    59}%   45}% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  less  1%.    Cast  iron,  standard  sizes,  29%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (hght)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural   shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (2.75  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

^j   i   
iVtoi   

■Jew  York 

Cleveland 

Chicagc 
4.50 

6.00 
4.50 

6.00 

6  00 

6.00 

6.03 8.00 
6.10 4.69 

4.51 
4.30 

7.00 8.25 7.2S 
i.65 5.46 

5.  SO 
4.20 

3.90 

3.95 
4.70 4.40 

4.45 
3.44 

3.31 
3.05 

3.34 3.21 2.95 
3.34 3.21 

2.95 
4.14 

3.61 
3.70 

3.44 
3.31 

3.02J 
3.34 2.91 

2.92i 
11.00 5S@60% 40@5S% 

50% 

8.50... 
14.00 7.00... 
12.25 

6.75... 
11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      17.62} 
Tin,  S-tonlots,  New  York      48.00 
Lead  (up  to  carlots),  St.  Louis      8.25;    New  York.  8  87} 
Zinc  (up  to  carlots),  St.  Louis      7.70;     New  York.  8.15 

A I  no  »     aaer/   •     —     lie  New  York  Cleveland  Chicago Aluminum,  98  to  99%  mgots,  1-15 
ton  lots    25.20  26.00  26.00 

Antimony  (Chinese),  ton  spot    8.87}  9.25  8.25 
Copper  sheets,  base    24.50  23.75@24.7S  23.00 
Copper  wire  (l.c.l.)    19.12}  20.75  16.25 
Copper  bars  (l.c.l.)..    23.00  24.00  19.50 
Coppertubing  (l.c.l.)    27.50  29.00  23.00 
Brass  sheets  (l.c.l.)    20.87}  24.00  18.75 
Brass  tubing  (I.cl.)    25.50  29.00  20.50 



March  8,  1923 Eliminate  Waste — With  Modem  Equipment 

892i 

Shop  Materials  and  Supplies 
^ 

METALS— Continued 
New  York  Cleveland  Chicago 

Brass  rods  (carlots)      19.12§ 
Brass  wire  (carlots)     21.37J 
Zinc  sheets  (casks)     10.25 

Solder  (i  and  h),  (case'.ots)     30.50 
Babbitt  metal   (83%  tin)     42.00 
Babbitt  metal   (35%  tin)      25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .   32.00 

21.00 

22.00 
10.75 
31.50 
49.25 
18.00 

IS.  75 

20.00 
36.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)       55 

Hot  rolled  rods,  Grade  "A"  (base)       50 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  priceofmonel  metal  in  cents  perlb.,f.o.b.  Huntington,  W.Va.: 

Shot     32.00     Hot  rolled  machined  rods  (base).. .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per  pound: 
New  York  Cleveland  Chicago 

Copper,  heavy, and  crudbie.   13.50@14.00  13.50        13.50 
Copper, heavy, and  wire     13.25@13.75  13.25         13. 00 
Copper,light, and  bottoms...   11.5C®12.00  11.50         12.00 
Lead,  heavy       6.25®  6.75  6.50          6.75 
Lead,  tea       5.75®  6.00  5.00           S.75 
Brass,   heavy,  yellow       8.25®  8.75  ....            8.25 
Brass,  heavy,  red     11.00@11.S0  11.25         10.50 
Brass,  light       7.00®  7.50  7.00          7.25 
No.  1  yellow  brass  turnings..     8.00®  8.50  8.00           8.00 
Zinc       S. 00®  5.50  4.50          4.25 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New      Cleve- York        land      Chicago 

"AAA"  Grade: 
IC.  20x28,    n2  8heet»       20.00 
IX.  20x28,    112sheeu       23.00 

"A"  Grade: 
IC,  20x28,    112  sheets       17.00 
IX,  20x28,    112  sheets       20.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       12.00 
IC,  112sheets        12.30 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.2S 

18.25 
21.00 

16.00 
18.75 

11.50 
11.90 

6.00 

6.25 

18.50 

20.90 

17.00 

19.60 

14.50 
14.80 

7. 25 
7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb..    30 . 1 0@0 . 1 3 
Cotton  waste,  colored,  per  lb.         .07®.  12 
Wiping  cloths,  13Jxl3Kperlb.  .16 
Wiping  cloths,13i-x20},per  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  sulphur,  per  1001b    3.40 
Linseed  oil,  per   gal.,  5  bbl.lots.  1.01 
White  lead,   dry  or  in  oil      100  lb.  kegs. 
Red  lead,  dry     lOOIb.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fireclay,  per   100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   
Coke,  prompt  foundry,  Connellsville   

Cleve- 
la.id       Chicago 

20.15      SO.  Hi 
.12  .08 

36.00  per  M       .10 
52.00  per  M       .13 

2.40  2  65 
3.2S  3  50 
1.06  1.07 

New  York,  14.25 
New  York,  14.25 
New  York.  15.75 

.65  .60 

.  per  net  ton    ?7 .  00 

.per  net  ton      8.00 

SHOP  SUPPLIES 

Current  Discount*  from  Standard  Litts 

New 
York Machine  Bolts: 

All  sizes  up  to  1x30  in       40% 

IJ  and  lix3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts        20% 

Lag  screws,  coach    screws       40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in       30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  f  and  larger       60% 
Case-hardened  nuts    ,      50% 

Washers,  castiron,  ̂ in.,  per  100  lb.  (net)36.00 

Washers,  cast  iron,  |  in., per  100  lb.  (net)  4.50 

Washers,  round  plate,  per  1001b.  Offlist  3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  1.00 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  1.00  J 

Nuts,  cold  punched,  sq.,  per  100  Ib.Off list  1 .00 
Nuts,coldpunched,hex.,per  lOOIb.Offlist  1.00 
Rivets: 

Rivets,  A  in.  dia.  and  smaller    45% 
Rivets,  tinned    50% 

Button  heads  Hn.,  J-in.,  1x2  in.  to  S 
in.,  per  lOOIb   (net)      JS.OO 

Cone  heads,  ditto   (net)        S.IO 

li  to   l;-in.    long,    all   diameters, 
EXTRAptilOO\h        0.25 

f  in.  diaipeter   EXTRA       0.15 
i  in.  diameter   EXTRA       0.50 
1  in.  long,  and  shorter   EXTRA      0.50 
Longer  than  5  in    EXTRA       0.25 
Less  than  200  lb    EXTRA       0. 50 
Countersunk  head    EXTRA       0.35 
Copper  rivets    50% 
Copper  burs           30% 

Cleve- 1 

land 
Chicago 

50-10%  50% 

50%  50% 

33.50  net 

3.50  net  34. 00  off 

3.90  net          

     65-5% 
    60-5% 

70%  70-10% 40-10%         45% 

        55% 

70% 

34.00 
4.00 5.00 

3.00 

3.00 
3.00 

3.00 

60% 

60% 

33.90 

4.00 

80% 

33150 
3.50 

3.50  net 4.00 
4.00 
4.00 

4.00 

60% 

4)cnet 

33.75 

3.8S 

   0.15 
   0.15 

   0.50 
   0.50 

   0.25    0.50 

  33.70  base 
40-5%  50% 

40-5%  20% 

Lard  cutting  oil  (50  gal.  bbl)  per  gal.       30.55 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297 

Belting — Present  discounts  from  list  in 
fair  quantities   (J  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 
Heavy  grade   20-S-2J% 

Rubber  and  duck: 
First  grade           60% 
Second  grade           65% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         35 . 84 
Emery  paper           8.80 
Emery  cloth         27.84 
Flint  cloth,  regular  weight,  width  31 

in..  No.  1  grade,  per  50  yd.  roll.        4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100: Paper           1  32 
Cloth           3.02 

30.50     30.67} 

0.35       0.40 

40|%      50% 30-5%  40-5% 

50-10%  40-10% 

60-5%  60-5% 

35.84 

11.00 

31.12 

4.28 

1.24 
2.67 

36.48 

8.80 
29.48 

4.95 

1  40 3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Calif.,  L,08  Angeles — Machine  Shop,  1235 
West  Pico  St. — spinning  lathe,  speed  lathe 
and  drill  press  for  power  equipment. 

Conn.,  Hartford — Hartford  Despatch  & 
Trucking  Co.,  103  Albany  Ave.,  B.  G. 
Mooney,  Pres. — conveying  equipment,  also 
minor  tools,  etc.,  for  proposed  warehouse 
and  automobile  repair  shop. 

111.,  Clilcttgo — Progress  Machine  Wks., 
512-14  North  La  Salle  St..  C.  J.  Rubey, 
Purch.  Agt. — power  drill  presses.  No.  2,  3 
and  4. 

MaRH.,  Boston — P.  Campello,  10  Thatcher 
St.,  (machine  shop) — power  press,  2i  or  3 
In.  stroke,  20  to  30  ton  pressure  (used). 

MaHS.,  West  Somerville  (Boston  P.  O.) — 
W.  W.  Carlson,  125  Liberty  Rd. — 16  in.  x 
6  or  8  ft.  Lodge  &  Shipley  lathe,  quick 
change  gear,  taper,  compound  rest ;  13  in. 
X  6  ft.  Willard  lathe,  quick  change  gear  or 
semi-quick  change  gear,  compound  rest, 
taper  attachment ;  Allen  or  H.  &  W.,  single 
and  double  spindle,  I  in.  capacity,  drill, 
No.  2  taper ;  Davis  No.  2  keyseater  or 
equal ;  Garvin  automatic  tapper,  No.  1 ; 
Warner  &  Swasey  or  equal  No.  2  screw  ma- 

chine, back  geared  for  bar  and  chucking. 
Mich.,  Detroit  —  Fredrickson  Co.,  801 

Beard  Ave — wood  top  circular  saw,  wood 
turning  lathe,  high  speed  wood  handsaw, 
20   in.   drill   press    and   small    drill   press. 

Mich.,  Detroit — Kessler  Sales  &  Service 
Co.,  4434  Dix  Ave.^-equipment  for  auto- 

mobile repair  shop. 
Midi.,  Detroit — Kroger  Grocery  &  Baking 

Co..  1812  Clay  Ave. — general  repair  shop 
tools  for  proposed  garage. 

Minn.,  St.  Paul — Armour  &  Co.,  323  East 
5th  St.,  S.  K.  Fitch,  Mgr. — automobile  re- 

pair equipment  for  proposed  garage  on  Rice 
St  and  Corao  Ave. 

Mo.,  Jloplin  —  Machinery  Supply  Corp., 
817  i  Joplin  St. — pipe  threading  and  cutting 
machine,  size  8  to  12  in.,  Bigler  &  Coller 
or  Landis  make. 

Mo.,  Mount  Washington — Machine  Shop, 
R.  1,  Box  531 — 13  or  14  in.  power  lathe. 

Mo.,  St.  I>ouiB — Perfection  Mfg.  Co.,  2701 
North  Leffingwell  Ave.,  (manufacturer  of 
metal  and  wood  specialties) — geared  press, 
Btze  of  Swain  No.  73. 

N.  Y.,  Buffalo— .T.  Blatz,  453  East  Ferry 
St. — equipment  for  proposed  service  sta- 

tion and  garage  repair  shop  on  Jefferson 
Ave.    and  Dodge   St. 

V.  T.,  Buffalo — H.  Bush,  759  East  Dele- 
van  Ave. — machinery,  tools  and  equipment 
for  garage,  service  station  and  repair  shop. 

N.  Y.,  Buffalo — Krebs  Electrical  Shop, 
694  East  Genesee  St..  E.  Krebs.  Purch. 
Agt. — screw  cutting  lathe,  9  to  10  in.  swing, 
about  30  in.  between  centers. 

V.  T.,  Buffalo — D.  Metlln,  1235  Fillmore 
Ave. — garage  and  repair  shop  equipment. 

N.  Y.,  New  York — F.  H.  Crawford.  299 
Bway.,  (machine  and  tool  dealer) — No.  24 
or  25  Bliss  knuckle  joint  embossing  press, 
400  to  600  ton  pressure. 

N.  Y.,  Rochester — Liberty  Thrift  Bank 
Co..  155  South  Water  St. — 42  in.  power 
squaring  shears. 

O.,  Canton — TImken  Roller  Bearing  Co. 
—30   grinding   machines. 

O..  Cincinnati — W.  O.  Hutson,  621  Main 
St. — garage  equipment. 
,  O.,  Columbns  —  Vails  Rng.  Co..  Marion 
Rd.,  (manufacturer  of  hoi.sting  and  special 
machinery),  R.  W.  Vails,  Pres.  and  Mgr. — 
general  machinery,  including  punching  ma- 

chine and  grinder. 
O.,  Piqna — Meteor  Motor  Car  Co. — squar- 

ing  shear. 
Ore.,  Forest  Grove — W.  F.  Hartrampf, 

(machme  shop  and  garage)^-one  complete 
machine  lathe,  7  ft.  bed,  14  to  16  In.  swing. 

Pa.,  Corry — AJax  Iron  "VVks.,  Inc.,  (manu- facturer of  steam  engines,  etc.) — machine 
shop  equipment,  including  press. 

Pa.,  Phila. — ^W.  Bockel  &  Co.,  516  Vine 
St.,  (manufacturer  of  surgical  instruments) 
' — a'jtomatic  lathes,  drills,  presses  and  elec- troplating machinery. 

Pa.,  Phil&  —  Brown  Instrument  Co., 
Wayne  and  Roberts  Aves. — automatic  bor- 

ing machines,  lathes,  drills,  milling  and 
screw    machines,    etc. 

Pa.,  Pittsburgh — Natl.  Tube  Co.,  Frlck 
Bldg. — one  bending  roll  machine  for  bend- 

ing 4  in.  angles. 
Pa.,  Warren — Warren  Garage,  Pennsyl- 

vania Ave.,  T.  T.  Moll,  owner — garage  and 
repair  shop  equipment. 

Pa.,  Wlikes-Barre  —  County  Oomrs., 
County  Controller.^machine  sliop  equip- 

ment, including  lathe,  press,  drill,  forge  and 
blacksmithing  outfit. 
B.  I..  Providence  —  G.  L.  Smith.  24 

Calender  St. — three  wire  forming  machines. 
Tex.,  Bonham — Crescent  Motor  Co.— one 

16  in.,  8  ft.  bed,  quick  change  gear  engine 
lathe. 

Tex.,  DaUas — J.  B.  Gill,  1201  Magnolia 
8t. — garage  equipment. 

Tex.,  Dallas  —  The'  Shop,  1328  North 
Beckley  St.,    (machine  shop) — power  lathe. 
W.  Va.,  liogan — Guyan  Machine  Shop — 

cylinder  grinder  and  electric  hoist  with 
a.c.  motor,   3  phase,   60   cycle. 

Wis.,  Milwaukee — R.  E.  Schlei.  708  32nd 
St.,  (garage) — lathe  (or  automobile  repair work  (used  preferred). 

Wis.,  JDIwankee  —  Wisconsin  Steel  & 
Dock  (5o.,  Canal  and  6th  Sts.,  (marine  re- 

pairs), P.  W.  Stevens,  Purch.  Agt. — three 
punch  presses  having  wide  throats,  to  punch 
up  to  3  capacity ;  one  combination  angle 
and  plate  shear  up  to  3  capacity ;  rolls  up 
to  g  capacity  :  riveting  and  chipping  ham- 

mers ;    small   tools. 

Wis.,  North  Milwaukee — Lakeside  Bridge 
&  Steel  Co.,  (steel  fabricators),  V.  W. 
Coddington,  Ptirch.  Agt. — one  rotary  Iron 
planer,  30  in.   (used  preferred). 

Ont.,  Lindsay — Cole  Mfg'.  Co.,  Ltd., (manufacturer  of  lighting  fixtures),  W.  G. 
Cole,  Purch.  Agt. — Bliss  drill  press  with 
power  attachment.  ,.'; 

Ont.,  Melbourne  —  Campbell  Bros.^-com- 
plete  equipment  for  garage  and  automobile 
repair  shop. 

Machinery  Wanted 

Ala.,  Jasper — ^Mountain  Eagle  Publish- 
ing Co.,  (job  printing  and  newspaper) — 

mitering  and  punching  machine. 
Ala.,  Tarrant  City  (Birmingham  P.  O.) — 

Natl.  Cast  Iron  Pipe  Co.— one  rj  ton  and 
two  3  ton  overhead  traveling  cranes,  spans 
44  to  56  ft.  from  center  to  center,  48  lb. rail. 

Calif.,  San  Francisco — Pacific  Fruit  Ex- 
press Co.,  65  Market  St. — $25,000  worth  of 

equipment  for  proposed  additions  to  ice 
plant  at  Roseville. 

Conn.,  Hartford  —  Bryant  &  Chapman 
Co.,   Woodland    St. — dairy    equipment. 

Fla.,  Tampa — Kingan  &  Co.,  808  Morgan 
St.,  (pork  and  beef  packers) — ice  manufac- 

turing machinery  and  equipment  for  pro- 
posed $90,000  plant. 

III.,  Elgin — Kinzie  Bros.,  North  State  St.. 
(woodwork) — medium  size  planer. 

la.,  Dnbuqne — T.  J.  MuUgrew,  197  Jones 
St. — steam  driven  ice  machinery,  large 
capacity. 
Kan.,  Wichita  —  Western  Newspaper 

Union,  525  William  St. — power  job  presses, 
paper  cutters,  belting,  hangers,  pulleys, 
metal  cutters  and  Miller  feeders. 

Ky..  Frankfort — P.  E.  Treudt.  R.  R.  2,  Bos 
218 — job  printing  equipment,  including 
linotype,  belting,  hangers,  press  and  pulleys. 

Ky.,  Livingston  —  Ohio-Kentucky  Fluo- 
Sijar  Co. — machinery  and  equipment  for 
proposed  plant. 

Mass.,  Boston  —  Graham  Press,  1 6  La 
Grange  St. — Universal  press,  either  13  x  19 
in.  or  14  x  22  in.  with  type  cabinets  (used). 

Mass.,  Boston  —  Lincoln  Engraving  Cc, 
19  High  St. — paper  cutter,  size  25  (used).  • 

Mass.,  Boston — C.  P.  Washburn  Co.,  702 
Chamber  of  Commerce  Bldg.,  (gram  deal- 

ers)— attrition  mil  N  with  about  20  In.  single 

or  double  head,  motor  driven,  for  220  volt a.c.   (used). 

Mass.,  Haverhill — Empire  Tag  &  Printing 
Co. — printing  press,  12  x  18  in.  Chandler  & 
Price,  preferred   (used). 

Mass.,  South  Boston  (Boston  P.  O.) — 
Walworth  Mfg.  Co.,  798  1st  St. — five  an- 

nealing furnaces,  three  presses  and  a  sort- 
ing table  (or  proposed  foundry  for  the 

manufacture  of   valves  and   fittings 
Mich.,  Detroit  —  Dept.  of  Purchases  & 

Supplies,  700  Marquette  Bldg.,  G.  J.  Finn, 
Comr.  of  Purchases  &  Supplies — wood- 

working machinery  and  equipment,  includ- 
ing Model  6  variety  saw  complete ;  30  in, 

handsaw  complete ;  No.  16  Universal  or 
hand  block  Sander ;  vertical  single  spindle 
boring  machine ;  single  end  tennoning  ma- 

chine ;  No.  IJ  single  surface  planer;  16 
in.  hand  jointer  and  planer,  American 
No.  1  ;  also  spring  tempering  and  drawing 
furnace  for  Dept.  of  Motor  Transportation. 

Mich.,  Monroe — L.  Mitchell,  Mgr..  O'Brien St. — paper    mill    machinery    and    equipment. 
Mtnn.,  Dointh — Russell-Miller  Milling  Co, 

25th  Ave.,  S.  E.,  and  Marshall  St. — machin- 
ery for  proposed  elevator,  including  shaft- 
ing, pulleys  and  belting. 

Mo.,  Boonville — J.  W.  Bozarth,  Box  274 — 
ice  plant  equipment,  including  belting,  re- 

frigeration plant,   pulleys  and  hangers. 
Mo.,  Kansas  City — G.  Cooper  &  Bro., 

1825  (Srand  Ave.  (manufacturer  of  ga.soline 
engines),  J.  Cooper,  Purch.  Agt, — power handsaw. 

Mo.,  Marceline  —  Walker-Talnton  Motor 
Co. — air  outfit,  air  compressor,  tank  and 
electric  motor. 

Mo.,  St.  Louis — Building  Products  Mfg. 
Co..  2218-20  Pine  St.,  J.  M.  Hartz,  Purch. 
Agt. — chain  mortiser  for  making  corner 

joints. N.  H.,  Gorham — School  Com. — vocational 
equipment,  including  saws,  tables,  lathes  and 
small  tools,  for  proposed  high  school. 

N.  H.,  Mllford— G.  B.  Spring  Co.,  Inc., 
(box  factory) — 30  in.  single  surfacer  with sectional  rolls  feed  (used). 

N.  Y.,  .Antwerp— O.  A.  Tucker  Co.,  (saw- 
mill and  lumber)— one  portable  forge,  saw 

set  and  heavy  machinist  s  bench  vise. 
N.  Y.,  Brownvilie — The  village.  F.  Page, 

Pres. — power  driven  hacksaw  for  watet 
departrr.ent. 

.?>.  Y.,  Buffalo — Electro  Metals  Radiator 
Corp.,  c/o  F.  Abbott,  Iroquois  Bldg. — ma- chinery and  equipment  for  the  manufacture 
of  copper,  electro  process  radiators  for 
plant  at  Lockport. 

N.  Y.,  Baffalo  —  Federal  Concrete  Co.. 
&1C.,  667  Wyoming  Ave. — equipment  for 
the   manufacture    of   concrete   blocks. 
N.  Y..  Baffalo — Hoefler  Ice  Cream  Co., 

296  Connecticut  St. — ice  cream  making  ma- 
chinery and  equipment  for  large  plant  at Cleveland,  O. 

N.  Y.,  Buffalo  —  Hygrade  Oil  &  Fuel 
Corp.,  1070  Niagara  St. — two  20,000  gaL 
gasoline  tanks  and  pumps. 

N.  Y„  Buffalo — Regulus  Realty  Co.,  Inc.. 
c/o  W.  W.  Saperston,  506  Mutual  Life 
Bldg. — equipment,  including  two  500  gal. 
gasoline  tanks  and  pumps  (or  proposed 
service  station  on  Elm  and  Vine  Sts. 

N.  Y.,  Baffalo — Standard  Oil  Co.  of  New 
York,  1103  Elk  St. — machinery  and  equip- 

ment for  proposed   barrel   plant. 
N.  Y.,  Baffalo — B.  Woniewicz,  1302  Clin- 

ton St. — bakery  machinery  and  equipment, 
electrically   operated. 

N.  Y.,  Carthage — D.  J.  Renaud  &  Son,  672 
West  End  Ave.,  (foundry) — band  saw  and 
sanding  machine  for  pattern  department. 

N..  Y.,  Falconer — Amer.  Mfg.  Co. — wood- working machinery  and  equipment  for 
proposed  addition  to  factory  (or  the  manu- facture of  wooden  specialties,  including 
rulers,  pencil  boxes,  toys.  etc. 

N.  Y..  Hornell — Hornell  Lumber  Co.^- 
lumber  mill  machinery  and  equipment,  to 
replace  that  which  was  destroyed  by  fire. 

N.  Y.,  Jamestown — L.  LIpe — woodwork- ing machinery  and  equipment  for  proposed plant  at  Randolph. 

N.  Y.,  Malone — Sulham  Mfg.  Co.,  (lum- 
ber and  mill  work),  H.  P.  Wilder,  Purch. 

Agt. — Barnes  double  planer  and  mortiser. 
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2&Zk: N.  Y.,  Medina — F.  M.  Poler — machinery 
and  equipment  for  the  manufacture  of  fur- niture. 

N  Y.,  New  York — Consolidated  Products 

Co.,' 15  Parle  Row,  (textiles) — ^yarn  dryer of  the  truck  type,  capacity  2,000  to  2,500 
lb.  per   day   (used). 

N.  Y.,  New  York — Dry  Milk  Co.,  15  Park 
Row — special  machinery,  conveyors,  shaft- 

ing and  belting  for  proposed  milk  factory  at 
(ioltunbus.  Wis. 

K.  Y.,  New  York — Ward  Bakir-fr  Co.. 
Southern  Blvd.  and  St.  Marys  St. — am- 

monia tanks,  coolers,  dough  mixers,  bread 
ovens,  etc.  for  proposed  bakery  at  New 
Haven. 

N.  Y.,  Rochester — Buffalo,  Rochester  & 
Pittsburgh  R.R.,  D.  S.  Jones,  Asst.  to  Pres. 
— coal  and  ash  handling  machinery  and 
equipment. 

N.  Y.,  Rochester — Hurst  Engraving  Co., 
116  St.  Paul  St. — engraving  machinery  and 
equipment  for  plant  on  North  Water  and 
Andrews  Sts. 

N.  Y.,  Rochester — T.  H.  Symington  Co., 
Lincoln  Park — forge  shop  equipment. 

N.  Y.,  Rochester — Taylor  Instrument  Co., 
95  Ames  St. — machinery  and  equipment  for 
proposed  printing  plant. 

N.  Y.,  Saeket  Harbor — Fuel  &  Supply  Co., 
Ambrose  St.,  (building  materials,  coal  and 
lumber).  F.  Stearne,  Purch.  Agt. — two  2i 
ton  triple  chain  hoists. 

N.  Y.,  Silver  Creek — F.  R.  Thompson  Co.. 
Oliver  St.,  (foundry) — oil  operated  brass 
furnace. 

O.,  Arcanum — Harris  Printing  Co. — 7  col- 
umn quarto  press  for  power  equipment. 

O.,  Bridgeport — Dillon  Bros.  Machine  Co. 
(machine  shop),  C.  E.  Dillon,  Mgr. — shaft- 

ing, belting,  hangers  and  pulleys. 

O.,  Cineinnatt — Adler  Underwear  &  Hos- 
iery Mfg.  Co.,  Harrison  and  Queen  City 

Aves.,  Purch.  Dept. — five  model  G,  Scott  & 
Williams  hosiery  machines.  84  needle,  12 
gauge  and  4  in.  in  diameter  (used). 

O..     Cleveland  —  R.      H.      Hinsdale.      604 
Bangor  Bldg. — complete  laundry  equipment. 

O.,    Columbus — -Triumph    Artificial    Limb 
Co.,  293  North  High  St..  W.  M.  Davis,  Mgr. 
— woodworking  machinery. 

O.,    East    Palestine — W,    S.    Gteorge — ma- 
chinery and  equipment  for  proposed  pottery. 

O.,    IJsbon — Lisbon   Clay   Products   Co. — 
clay    working    machinery,    to    replace    that 
Which  was  destroyed  by  flr". 

O.,  NelsonvUle — Long  Hollow  Coal  Co., 
H.  W.  Hawk.  Purch.  Agt. — shaker  screens 
and  other  equipment  for  mill. 

O.,  Tiffin — Tiffin  Art  Metal  Co.,  Inc. — 
metal  working  machinery  and  equipment. 

O.,  Yonng-stown — Trucson  Steel  Co.,  Al- 
bert St.  Extension  (steel  buildings  and 

fabrication)— one  6  ton  and  one  10  ton 
crane. 

Okla.,  Dewey — E.  J.  Evans — refrigeration 
plant,  one  ton  capacity. 

Okla.,  Pondcreek  —  Booster  Club  —  com- 
plete ice  plant  equipment. 

Okla.,  Wauriba — T.  Flack- -»3.0(l0  worth 
of  newspaper  equipment,  including  press 
and  paper  cutter. 

Pa.,  Allentown  —  International  Radiator 
Co.,  (manufacturer  of  automobile  radi- 

ators). E.  Nicholas.  Secy. — machinery  and 
equipment   for  addition    to   plant. 

Pa.  AUentown — H.  O.  Ritter,  10th  St. — 
machmery  for  the  manufacture  of  paper 
boxes. 

Pa.,  Bath — Pocono  Pdry.  Co. — foundry 
equipment. 

Pa..  Bethlehem — Atlas  Automobile  Tire 
Co. — tire  building  machinery. 

Pa.,  Bradford — C.  E.  Foster.  101  Main  St. 
— Kiomplete  mariiinery  and  equipment  for 
500  bbl.  oil  refinery  at  Bowling  Green,  Ky. 

Pa.,  Catasauqua — F.  Goldsmith  &  Son — 
planing  mill  machinery  and   equipment. 

Pa.,      ronshohoeken — Montgomery     Fdry. 
&  Fittings    Co. — foundry   equipment    (new). 

Pa.,        Coudersport    t-    .\.bbotts-Aldernay 
Dairies    Co..     Inc. — machinery    and    equip- 

ment for  dairy. 

Pa.,  Coudersport — McCabe  Furniture  Co., 
F.  Beyer,  Secy. — machinery  for  addition 
to  plant. 

Pa.,  Dale  (Clermont  P.  O.) — Bd.  Educ. — vocational  equipment  for  $100,000  school. 

Pa.,  Erie — Erie  Lithographing  &  Print- 
ing Co. — complete  lithographing  and  print- 
ing machinery  and  equipment  for  proposed 

plant. 

Pa.,  Franklin — Franklin  Hospital — me- 
chanical laundry  and  refrigerating  equip- ment. 

Pa..  Hazleton — C.  H.  Derrick — machin- 
ery and  equipment  for  complete  mechanical 

dairy. 

Pa.,  Lansdale — Krupp  Fdry.  Co.,  Inc. — 
equipment  for  proposed  cast  Iron  pipe  foun- 

dry at  Quakcrtown. 
Pa..  Latrube — Vulcan  Mold  &  Fdry.  Co., 

S.  H.  Williams,  Purch.  Agt. — foundry 
equipment. 

Pa.,  liawreni'evllle — Dairymen's  League- 
milk  plant  machinery  and  equipment,  to  re- 

place that  whicli  was  destroyed  by  fire. 

Pa.,  Lebanon — Lebanon  Iron  Co. — Iron 
working  machinery,  including  puddling  mill 
equipment,  etc.,  to  replace  that  which  was 
destroyed  by  fire. 

Pa..  McKees  Bocks — Union  Bolt  &  Rivet 
Co. — two  5  ton  and  two  7i  ton  cranes. 

Pa.,  Montgomery — W.  E.  Frey — bakeshop 
equipment. 

Pa.,  Phila. — Cambria  Silk  Hosiery  Co., 
176  West  Loudln  St.,  L.  Weber,  Purch, 
Agt. — Proctor  stocking  dryer,  250  capacity. 

Pa.,  Fhtla. — Croftex  Mills,  Venango  and 
Ruth  Sts. — additional  broad  looms  and 
swivel    looms. 

Pa.,  Phlla.— J.  A.  Dougherty,  316  Weight- 
man  Bidg. — about  30  or  40  Crompton  & 
Knowles  looms,  82  or  84  in.  reed  space.  In- 

dividual motor  drive  preferred    (used). 

Pa.,  Phila. — Krout  &  Fite  Mfg.  Co.,  3158 
Emerald  St.,  (textiles).  J.  Block,  Purch. 
Agt.-^looms  and  accessories  for  addition 
to  plant. 

Pa.,  Pittsburgh — United  Eng.  &  Fdry. 
Co.,  Farmers  Bank  Bldg.,  A.  Sanborn, 
Purch.  Agt. — bucket  crane  with  3  yd. 
bucket   for   Vandergrift    Wks. 

Pa.,  Scranton — Munyon's  Homeopathic 
Remedy  Co.,  214-16  Lackawanna  Ave., 
C.  P.  Wynne,  Pres. — mixing  and  percolat- 

ing tanks ;  automatic  washing,  filling,  cork- 
ing,  labeling  and   packing  machinery. 

Pa.,  Titusville — Titusville  Radiator  Wks., 
A.  M.  Williams,  Mgr. — machinery  and 
eqtiipment  for  radiator  plant,  including 
large  air  compressor. 

Pa.,  Warren — J.  T.  Newell,  244  Pennsyl- 
vania Ave  — additional  printing  machinery. 

Pa.,  York — Long  Box  Co..  Princess  and 
Newberry  Sts.,  H.  W.  Stauffer,  Mgr. — box 
making  machinery. 

B.  I..  Bristol — Cranston  Worsted  Co. — 
complete  equipment  for  proposed  mill  for 
the  manufacture  of  worsted  goods. 

8.  C,  Union — Excelsior  Knitting  Mills — 
several  No.  30  Foster  coners  and  Atwood 
or  Sipp  silk  winders  maahines. 

Tenn.,  Chattanooga — Dixie  Mercerizing 
Co.,  Watkins  St.  along  tracks  of  Belt  Ry. — 
$120,000  worth  of  mercerizing  machinery 
and  winders. 

Tenn.,  Knoxvllle — B.  C.  Hodgson.  P.  O. 
Box  631 — 8J  X  10  in.  double  drum  hoisting 
engine. 

Tenn.,  Mnrfreesboro  —  A.  F.  Todd  — 
textile  machinery  for  the  manufacture  of 
woolen    sweaters. 

Tex.,  Arlington — S.  S.  Davidson — black- 
smith equipment,  including  anvil,  drill 

press  and  grinder. 
Tex.,  Athens — Eureka  Coal  &  Clay  Co. — 

$50,000   worth   of   mining    equipment. 
Tex..  Fort  Worth — J.  Fletcher,  512  Jen- 

nings St. — job  print  shop  equipment,  includ- 
ing  press  and  paper  cutter. 

Tex.,  I>amesa — W.  Q.  Tork — $5,000  worth 
of  gin  equipment. 

W.  Va.,  Clarksburg — C.  P.  Lynch,  Gore 
Hotel — machinery  for  the  manufacture  of 
mattresses. 

W.  Va.,  Parkersburg — Kesterson  Ice  Co. 
— ice  manufacturing  machinery  and  equip- 

ment for  proposed  plant. 

Wis..  Fox  take  —  North  Amer.  Casket 

Co  c/o  W.  C.  O'Connell.  (manufacturer 
of  'caskets,  toys,  etc.) — woodworking  ma- 

chinery, including  large  planer,  band  saws, 
cross  cut  saws  and  motors. 

Wis.,  Kenosha — ^A.  Allen  Co.,  1000  Prairie 
Ave. — textile  machinery  for  proposed  fac- 

tory for  the  manufacture  of  hosiery  and  un- derwear. 

Wis.,  Madison — Randall  Service  Station, 
Warren  and  Monroe  Sts..  F.  W.  Breuch, 
■Msr- — air  compressor  and  free  air  equip- ment. 

Wis.,  Manitowoc — Globe  Steam  Laundry, 
14th  St.  and  Washington  Ave.,  E.  Hemple, 
Mgr. — machinery,  including  tumbler,  dryer, 
etc.,  for  proposed   laundry. 

Wis.,  Milwaukee  —  B.  Adelman,  1627 

North  Ave. — power  driven  laundry  ma- 
chinery, including  manglors,  washers,  me- 

chanical     dryers,      belting,      shafting     and 

Wis., '  Milwaukee— Flach  &  Braun.  722 
41st  St.,  (woodwork),  H.  Flach,  Purch. 

Agt. — combination  machine  to  include  saw 
table,  jointer  and  borer  (used  preferred). 

Wis.,  Milwaukee — D.  MalUnger,  943  45th 
St. — one  Universal  woodworking  machine 
to  include  handsaw,  cutoR  saw,  rip  saw 
and  planer,  motor  driven. 

Wis.,  Milwaukee  —  A.  A.  Schullst,  780 
Holton  St.,  (printer) — one  medium  size 
paper   cutting  machine. 

WU.,  Oshkosh^ — Gustavus  Milling  Co.,  506 
Mlnne.sota  St.,  H.  F.  Gustavus,  Mgr. — power 
and  grinding  machinery  for  proposed  flour 
mill.  etc. 

Wis.,  Seymour — M.  G.  Hallada — refriger- ation machinery,  several  ton  capacity. 

Wis.,  Sheboygan — ^Holman  Mfg.  Co.,  1910 
North  13th  St. — electric  power  machinery 
and  special  machinery  for  proposed  overall! 
and  garment  factory  at  Wittenberg. 

Ont..  Fort  William  —  Western  TerminaK 
Elevator  Co. — conveying  apparatus  for 
handling  grain. 

Ont.,  Listowel — Perfect  Knit  Mills,  Ltd., 
M.  K.  Becker,  Pres. — c6mplete  machinery 
for  proposed  knitting  mill. 

Ont.,  London  —  London  Metal  Products 

Co.,  (manufacturer  of  electric  washing  ma- 
chines), C.  A.  Raftrey,  Mgr. — metal  and woodworking  machinery. 

Ont.,  TlllMonburg — Norfolk  Shoe  Co.,  L.  C. 
Greel,  Supt.^^equipment  for  proposed  shoe factory. 

Ont.,  Toronto— Fesserton  Timber  Co.,  15 
Toronto  St. — machinery  and  equipment, 
capacity  90,000  ft.  per  day,  for  proposed, 
sawmill  near  Timralns, 

Que,,    Montreal — E.    Bessette,    14    Prince 
George    St. — complete    equipment    for    pro- 

,  posed  foundry  on  Moreau  and  Forsythe  Sts. 

Que.,  Montreal.^Canadian  Pacific  R.R., 
Windsor  Sta.,  I.  M.  R.  Fairbairn,  Ch.  Engr. 
— mechanical  coaling  plants  for  Jackflsh, 
Ont.,  and  Megantic,  Que. ;  steel  water 
tanks,  60,000  to  100,000  gal.  capacity,  for 
McAdam  Jet.,  N.  B.,  St.  Johns,  Que. ; 

Guelph  Jct„  Memegos,  Markctay  and  Gras- 
sett,  Ont. ;'  electrical  interlocker  to  control traffic  at  Westmount  and  Glen  Yards, 

Montreal,  Que.  ;  90  ft.  turntable  at  Mac- 
Lier,  Ont, ;  mechanical  and  car  equipment 
for  Hochelaga,  Glen  Yard  and  Place  Viger, 
Montreal,  Que.,  Smith  Falls,  Toronto  and 
North  Bay,  Ont. 

Que.,  St.  Lambert — Liberty  Tire  &  Rub- 
ber Co..  St.  James  St. — machinery  for  pro- 

posed tire  factory. 

IIIIIIItlltllltllllMlltlllilHIItllllDlltlllKIji 

Metal  Working  Shops 
RlllHI   HIIIHilllllllll,IMIIIIMtii,tll,l   MHIII   llllllllllitMtlllMtlllllllllllliU? 

Calif.,  Emeryville — The  Doble  Steam  Mo- 
tors Co.,  714  Harrison  St.,  San  Francisco, 

plans  to  build  the  first  unit  of  an  automo- 
bile factory  on  Haven,  Harlin  and  Park 

Sts.,  along  tracks  of  Atchison,  Tooeka  and 
Santa  Fe  R.R.,  here.  Estimated  cost  $100,- 
000.  ultimate  cost  $350,000.  Engineer  or 
architect  not  selected. 

Calif.,  Fresno — The  Hermlnghaus  Estate 
awarded  the  contract  for  the  con.^truction 
of  a  garage  on  L  St.  between  Tuolumne  and 
Merced  Sts.  Estimated  cost  $40,000.  Water- 

man Bros.,  Tulare  and  L  Sts.,  lessees.  Noted 
Dec.  21. 

Calif.,  Los  Angeles — P.  B.  Fletcher,  et  al., 
c/o  Walker  &  Eisen,  Archts.,  Pacific  Fi- 

nance Bldg..  are  having  plans  prepared  for 
the  construction  of  a  9  story  garage  and 
store  building  on   6th   and  Kenmore   Sts. 

Calif.,  Los  Angeles — The  Ford  Motor  Car 
Co.,  7th  and  Santa  Fe  Sts..  awarded  the 
contract  for  the  construction  of  assembling 

plant  buildings,  in'luding  shops,  etc.  Esti- mated cost  $175,000,  ultimate  cost  $275,000. 
Noted  Feb.   1. 

Calif.,  Los  Angeles — The  Union  Pacific 
R.R.,  610  South  Main  St.,  awarded  the  con- tract for  the  construction  of  a  powef  house, 

farage,  car  repair  and  blacksmith  shop, oiler  shops,  traveling  cranes  and  round 
house  in  the  vicinity  of  Belvedere  Gardens. 
Estimated  cost  $500,000.     Noted  Jan.   11. 

Calif..  Orland — The  Ford  Garage  Agency 
awarded  the  contract  for  the  construction 
of  a  1  story,  80  x  100  ft.  garage  on  5th  and 
Swift  Sts.     Noted  Feb.  15. 

Calif.,  San  Francisco — H.  C.  Wood,  166 
King  St.,  is  having  plans  prepared  for  the 
construction  of  a  1  story.  75  x  80  ft.  ma- 

chine shop  on  Stillman  St.  near  3rd  St. 
Estimatii  cost  $10,000.     Private  plans. 

Calif..  Stockton — H.  H.  Meyers.  Archt., 
Kohl  Bldg.,  San  Francisco,  is  receiving  bids 
for  the  construction  of  a  1  or  2  story,  80  x 
100  X  150  ft.  garage  on  Hunter  and  Channel 
Sts.,  here,  for  the  Cowell  Lime  &  Cement 
Co.,  c/o  W.  H.  George,  Purch.  Agt.,  2  Mar- 

ket St.,  San  Francisco.     Noted  Dec.  2S. 
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Conn.,  East  Hartford — The  Hartford  Des- 
patch &  Trucking  Co.,  103  Albany  Ave., 

Hartford,  awarded  the  contract  for  the  con- 
struction of  a  4  story,  80  x  100  ft.  ware- 

house, garage  and  machine  shop  on  Pros- 
pect   St.,    here.      Estimated    cost     $100,000. 

E.  G.  Mooney,  Pres. 

Conn.,  Hartford — J.  Dolin,  29  Windsor 
Ave.,  Is  receiving  bids  for  the  construction 
of  a  1  story,  55  x  152  ft.  garage,  including 
service  station  and  repair  departments. 
Estimated  cost  $40,000.  C.  J.  Malmfeldt, 
118  Asylum  St.,  Hartford,  Archt 

Conn.,  Hartford — A.  Goldstein,  593  Wind- 
sor Ave.,  is  receiving  bids  for  the  construc- 

tion of  a  1  story,  80  x  210  ft.  garage  and 
service    station.      Estimated    cost     $40,000. 
F.  C.    Walz,    407    Trumbull    St.,    Hartford, 
Archt. 

Conn.,  Merlden  —  The  Connecticut  Tele- 
phone &  Electric  Co.,  70  Britannia  St., 

plans  to  build  a  large  1  story  addition  to 
its  plant  for  the  manufacture  of  electrical 
goods.  Engineer  or  architect  not  an- 
nounced. 

Conn,,  Newlngton— The  Acme  Mchy.  & 
Equipment  Co.  plans  to  build  a  1  story, 
100  X  225  ft.  factory  for  the  manufacture  of 
machinery.  Estimated  cost  $80,000.  Engi- 

neer or  a'-chltect  not  nnnourced. 
Del.,  KdKemoor — The  Edgemoor  Iron  Co. 

awarded  the  contract  for  the  construction 
of  a  2  .story,  98  x  369  ft.  machine  shop. 
Estimated  cost  $75,000. 

III.,  Chlcasro — C.  J.  Dempsey,  2302  West 
Madison  St.,  is  receiving  bids  for  the  con- 

struction of  a  2  story.  103  x  125  ft.  automo- 
bile service  station  on  Warren  and  Oakley 

.■Sts.  Estimated  cost  $75,000.  J.  L.  Mc- 
•Connell,  111  West  Jackson  Blvd.,  Engr.  and Archt. 

IH.  Chioagro — The  R.  B.  Hayward  Co., 
849  West  Ohio  St.,  awarded  the  contract 
for  the  construction  of  a  1  story,  253  x  256 
ft.  factory  for  the  manufacture  of  ventilat- 

ing systems,  tanks,  etc.,  on  Sheffield  and 
Marcy  Sts.     Estimated  cost  $50,000. 

ni.,  Oak  Park — Weller  &  Rlppel,  Archts., 
140  South  Dearborn  St.,  Chicago,  are  re- 

ceiving bids  for  the  construction  of  a  1 
story.  100  x  200  ft.  garage  and  sales  sta- 

tion at  830-36  North  Blvd.  for  the  owner, 
c/o  Wulpi  Garage,  811  West  Harrison  St., 
here.     Estimated  cost  $100,000. 

li!.,  Peru — The  Western  Clock  Co. 
awarded  the  contract  for  the  construction 
of  a  2  story  factory.  Estimated  cost  $250,- 
000.     Noted  Dec.  28. 

Ind.,  Brazil — The  Brazil  Machine  &  Fdry. 
Co.  plans  to  rebuild  Its  plant  for  the  manu- 

facture of  clay  working  machinery,  which 
was  destroyed  by  Are.  Estimated  cost  $30,- 
000.     Engineer  or  architect  not  announced. 

Ind.,  Nfw  Albany — The  Natl.  Hame  & 
Chain  Co.  plans  to  rebuild  its  factory  which 
was  destroyed  by  Are.  Estimated  cost 
$100,000.  Engineer  or  architect  not  an- 
nounced. 

Ind.,  South  Bend — The  Studebaker  Corp., 
Main  and  Bronson  Sts.,  awarded  the  con- 

tract for  the  construction  of  a  6  story,  100  x 
820  ft.  automobile  body  plant  on  Lafayette 
Blvd.     Noted    Jan.    18. 

Kan..  Pittsburg — The  Pittsburg  Boiler  & 
Mch.  Co.,  3rd  and  Olive  Sts..  will  build  a 
60  x  145  ft.  factory,  45  ft.  high.  Estimated 
cost  $25,000. 

Mass.,  Chlcopee — The  Moore  Drop  Forge 
Co.,  38  Walter  St..  Springfield,  awarded  the 
contract  for  the  construction  of  a  1  Story, 
76  X  103  ft.  heat-treating  factory,  here. 
Estimated  cost  $60,000. 

Mass.,  Soutl%  Boston  (Boston  P.  O.) — 
The  Walworth  Mfg.  Co.,  798  1st  St., 
awarded  the  contract  for  the  construction 
of  a  1  story,  51  x  108  ft.  foundry  for  the 
manufacture  of  valves  and  fittings.  Esti- 

mated  cost  $30,000. 

Mass.,  Springfield — The  Standard  Electric 
Time  Co.,  89  Logan  St.,  awarded  the  con- 

tract for  the  construction  of  a  3  story,  50  x 
90  ft.  addition  to  its  plant  for  the  manu- 

facture of  electric  clocks.  Estimated  cost 
$60,000.     Noted  Jan.  11. 

Mich.,  Detroit  —  The  Kessler  Sales  & 
Service  Co.,  4434  Dix  Ave.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
70  X  130  ft.  garage  and  service  station. 
Estimated  cost  $47,000.     Noted   Sept.  14. 

Mich.,  Detroit — The  Kroger  Grocery  & 
Baking  Co.,  1812  Clay  Ave.,  is  having  plan- 
prepared  for  the  construction  of  a  1  story 
50  X  150  ft.  garage  and  repair  shop  on  Mcr 
rltt  and  Junction  Aves.  Estimated  cos 
$40,000.  J.  G.  Kastler  &  Co.,  523  Detroit 
Savings  Bank  Bldg.,  Detroit,  Archts. 

Mich.,  Holland — The  Federal  Stamping 
Co.  Is  receiving  bids  for  the  construction  of 
a  1  story,  100  x  260  ft.  factory  on  River  St. 
Bstimated  cost  $100,000.     Private  plans. 

Mich..  Marshall — A.  B.  Chanel,  Archt., 
Post  Bldg.,   Battle   Creek,  is  receiving  bids 

for  the  construction  of  a  1  story,  130  X  250 
ft.  factory,  to  replace  the  one  which  was 
destroyed  by  fire,  for  the  Marshall  Furnace 

Co.,  her'fe.     Estimated  cost  $40,000. 
Minn.,  Albert  tea — The  Araer.  Gas  Ma- 

chine Co.  awarded  the  contract  for  the  con- 

struction of  a  5  story,  '65  x  132  ft.  factory. Estimated  cost   $75,000. 

Minn.,  Minneapolis — The  Bd.  Educ,  305 
City  Hall,  is  having  plans  prepared  for  the 
construction  of  a  2  story  storehouse  and 
shop  building  on  3rd  St.  N.  and  9th  Ave. 
Estimated  cost  $150,000.  G.  F.  Womrath, 
Business  Supt.,  Bureau  of  Bldgs.,  Division 
of  Design  &  Inspection,  Bd.  of  Educ, Archts. 

Minn.,  Minneapolis  —  The  Murphy  Trans- 
fer Co.,  309  3rd  Ave.,  will  soon  award  the 

contract  for  the  construction  of  a  2  story, 
68  X  149  ft.  warehouse  and  garage  on  4th 
St.  and  9th  Ave.  N.  Estimated  cost  $155,- 
000.  Lang,  Raugland  &  Lewis,  627  Metro- 

politan Bank  Bldg.,  Minneapolis,  Archts. 
Minn.,  Minneapolis  —  The  State  Bd.  of 

Control,  Capitol,  awarded  the  contract  for 
the  construction  of  a  3  story  store  house  and 
shop  building  at  the  State  University.  Esti- 

mated cost  $119,000.     D.  F.  Mullen,  Secy, 

Minn.,  St.  Paul — The  Twin  City  Motor 
Car  Co.,  1428  Harmon  PI.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
60  X  138  ft.  garage  and  sales  room  on  5th 
and  Exchange  Sts.  Estimated  cost  $56,- 
341.     Noted  Feb.  8. 

Mo.,  Kansas  City — W,  Jewell,  Jr.,  227 
Rialto  Bldg.,  will  build  a  2  story,  93  x  132 
ft.  garage  on  9th  and  Oak  Sts.  Estimated 
cost  $65,000. 

Mo..  St.  Ironis — The  Laclede  Gas  Light 
Co.,  11th  and  Olive  Sts.,  Is  receiving  bids 
and  will  open  same  about  Mar.  10  for  the 
construction  of  a  1  and  2  story,  100  x  175 
ft.  garage  and  workship  on  Forest  Park 
Blvd.  Estimated  cost  $50,000.  V.  Moore, 
c/o  owner,  Engr. 

Mont.,  Billings — J.  Gerson  plans  to  build 
a.  2  story,  136  x  200  ft.  garage  on  North 
27th  St.  and  Minnesota  Ave.  Estimated 
cost  $60,000.  Engineer  or  architect  not  an- 
nounced. 

N.  H.,  Portsmoutb — The  Portsmouth  Au- 
tomobile Body  Co.  will  soon  award  the  con- 

tract for  the  construction  of  a  2  story,  40  x 
100  ft.  addition  to  its  plant  on  Elm  St. 
Estimated  cost  $30,000.  J.  E.  Richardson, 
66  Grove  St.,  Dover,  Archt. 

N.  J.,  Trenton  —  The  New  Jersey  Twin 
Hoist  Co.  201  Calhoun  St.,  awarded  the 
contract  for  the  construction  of  a  manu- 

facturing plant.     Estimated  cost  $100,000. 

N.  Y.,  Buffalo — The  Niagara  Blower  Co., 
486  Howard  St..  awarded  the  contract  for 
the  construction  of  a  1  story,  60  x  160  ft. 
factory  at   673   Ontario   St.      Noted  Feb.  8. 

N.  T.,  Buffalo — The  Peerless-Husker  Co., 
501-23  Cornwall  Ave.,  awarded  the  contract 
for  the  construction  of  an  addition  to  its 
canning  machinery  plant.  Estimated  cost 
$10,000.     Noted  Feb.  15. 

N.  T..  Clarence — The  Buffalo  Tractor  Co. 
has  purchased  site  and  plans  to  build  an 
addition  to  its  factory  for  the  manufacture 
of  tractors.  Estimated  cost  $50,000.  Engi- 

neer or  architect  not  selected. 

N.  Y.,  Elmira  Heights  (Elmira  P.  O.) — 
The  Amer.  Bridge  Co.  is  receiving  bids  for 
the  construction  of  template  shop,  to  replace 
the  one  which  was  recently  destroyed  by 
fire.  Cost  between  $100,000  and  $125,000. 
R.  T.  Lewis,  Mgr. 

N.  Y.,  Rochester — The  CuUinan-Malcolm 
Co.,  Inc..  4322  Lake  Ave.,  plans  to  build  a 
50  X  150  ft.  garage,  automobile  sales  and 
service  station.  Estimated  cost  $40,000. 
Engineer  or  architect  not  announced. 

O.,  Cincinnati  —  The  Williamson  Heater 
Co.,  335  West  5th  St..  manufacturer  of  hot 
air  furnaces,  awarded  the  contract  for  the 
construction  of  a  1  story.  100  x  400  ft. 
factory.     Estimated  cost  $150,000. 

C,  Cleveland — The  L.  L.  Carlozzi  Co., 
1258  East  105th  St.,  Ford  dealers,  having 
plans  prepared  for  the  construction  of  a  2 
story.  101  X  120  ft.  sales  station  and  garage 
on  Ansel  Rd.  and  Superior  Ave.  Estimated 
cost  $150,000.  W.  S.  Ferguson  Co.,  1900 
Euclid  Ave.,   Cleveland.  Archts. 

C.  Cleveland  —  The  Clover  Meadow 
Creamery  Co.,  1823  East  58th  St..  awarded 
the  contract  for  the  construction  of  a  1 
storv.  80  X  92  ft.  garage  on  East  57th  St. 
and'Belvldere  Ave.  Bstimated  cost  $40,000. 
J.  S.  Kofron,  Treas.     Noted  Jan.  25. 

O.,  Cleveland — The  H.  J.  Hunger  Brass 
Co.,  928  Champlain  Ave.,  is  having  plans 
prepared  for  the  construction  of  a  1  story, 
89  X  139  ft.  foundry.  Estimated  cost  $60,- 
000.  R.  H.  Hunger,  Pres.  Wittington-  ■ 
Roberts-WrigMt  Co.,  Swetland  Bldg.,  Cleve- 

land, Archts. 

O.,  Cleveland — The  Ohio  Ice  Machine  Co., 
1579  Columbus  Rd.,  awarded  the  contract 
for  the  construction  of  a  1  story,  48  x  100 
ft.  factory  at  1931  West  47th  St.  Esti- mated cost  $20,000. 

C,  Cleveland — The  Perfection  Trailer  & 
Mfg.  Co.,  1453  West  110th  St.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
100  X  200  ft.  factory.  Estimated  cost  $6U,- 
000.  H.  L.  Hohltelder,  GenL  Mgr.  Noted Feb.  15. 

C,  Cleveland — The  Sterling  Mfg.  Co.,  2845 
Prospect  Ave.,  manufacturer  of  automobile 
accessories,  awarded  the  contract  for  the 
construction  of  a  2  story,  67  x  100  ft.  addi- 

tion to  its  factory  at  2831  Prospect  Ave. 
Estimated  cost  $75,000.     W.  M.  Scott,  Mgr. 

O.,  Cleveland — The  Studebaker  Corp.  of 
America,  2020  Euclid  Ave.,  will  soon  award 
the  contract  for  the  construction  of  a  3 
story,  54  x  190  ft.  salesroom  and  garage  at 
2000  Euclid  Ave.  Estimated  cost  $300,000. 
E.  J.  Murane.  Mgr.  W.  S.  Ferguson  Co., 
1900  Euclid  Ave..  Cleveland,  Archts. 
C,  Cleveland  —  J.  W.  Wilson,  Fidelity 

Mortgage  Bldg.,  awarded  the  contract  for 
the  construction  of  a  2  story,  45  x  100  ft. 
workshop  at  5205  Euclid  Ave.  Estimated 
cost    $40,000. 

O.,  Dayton — The  Standard  Register  Co.. 
Albany  St.,  awarded  the  contract  for  the 
construction  of  a  2  story  office  and  shop 
building.     Estimated  cost  $100,000. 

C.  Mansfield — The  Barnes  Mfg.  Co.,  701 
North  Main  St.,  manufacturer  of  pumps, 

etc.,  has  had  plans  prepared  for  the  con- 
struction of  a  1  story,  73  x  261  ft.  addition 

to  Its  factory  and  foundry.  Estimated  cost 
$75,000.  G.  S.  Rider  &  Co.,  Century  Bldg., 
Cleveland,  Archts. 

C.  Norwood  (Cincinnati  P.  O.)  —  The 
Henderson  Lithographing  Co.,  4530  Main 
Ave.,  will  soon  award  the  contract  for  the 
construction  of  a  1  story,  70  x  130  ft.  fac- 

tory. Estimated  cost  $150,000.  Tietig  & 
Lee,  901  4th  Natl.  Bank  Bldg.,  Archts. 

C,  Shelby — The  Shelby  Spring  Hinge  Co., 
c/o  L.  D.  Malone.  Mgr.,  has  had  plans  pre- 

pared tor  the  construction  of  a  2  story,  40  x 
162  ft.  addition  to  its  factory.  W.  D.  Spen- 
gler,  Hanna  Bldg.,  Cleveland,  Engr. 

0„  Yonngstonn — The  Tru.scon  Steel  Co., 
Albert  St.,  will  build  two  1  story,  80  x  200 
ft.  and  80  x  400  ft.  additions  to  its  steel 

plant. Pa.,  Altoona — Blrshltz  &  Goldberg,  2214 
Beale  Ave.,  are  having  plans  prepared  for 
the  construction  of  a  2  or  3  story,  50  x  150 
ft.  garage  at  2210  Beale  Ave.  Estimated 
cost  $40,000.     Private  plans. 
Pa„  Ardmore — J.  C.  Norton,  Archt.,  Is 

receiving  bids  for  the  construction  of  a  1 
story,  60  X  145  ft.  garage  for  the  Hale  Mo- 

tor Co.     Estimated  cost  $60,000. 

Pa.,  Bryn  Mawr — P.  H.  Tyre.  Archt.,  1509 
Arch  St.,  Phiia.,  is  receiving  bids  for  the 
construction  of  a  1  story,  85  x  127  ft.  gar- 

age and  sales  station,  here,  for  the  Neel- 
Cadmac  Co.,  142  North  Broad  St.,  Phlla. 
Estimated  cost  $50,000. 

Pa.,  Erie — The  Erie  Fdry.  Co.,  12th  St., 
win  soon  award  the  contract  for  the  con- 

struction of  a  2  story,  35  x  70  ft.  addition 
to  its  foundry.  Estimated  cost  $20,000.  Os- 
born  Bng.  Co..  2848  Prospect  Ave.,  Cleve- 

land, O.,  Engrs.  and  Archts. 

Pa..  Hatboro — The  Austin  Co.,  Engrs., 
Bulletin  Bldg.,  Phila.,  is  receiving  bids  for 
the  construction  of  a  3  story,  60  x  200  ft. 
and  2  story.  40  x  150  ft.  plant  for  the  manu- 

facture of  stoves,  here,  for  the  Roberts  * 
Manders  Stove  Co.,  11th  and  Washington 

Sts..    Phlla. 
Pa.,  £eT>anon — The  Lebanon  Iron  Co. 

plans  to  rebuild  its  iron  works,  which  were 
destroyed  by  fire.  Cost  between  $200,000 
and  $250,000.  Engineer  or  architect  not 
announced. 

Wl«.,  Green  Bay — The  Bay  Verte  Ma- 
chine Co.  plans  to  build  a  2  story,  50  x 

95  ft.  repair  and  machine  shop.  Estimated 
cost  $50,000.  W.  Hinklo,  Mgr.  Engrineer 
or  architect  not  selected. 

Wis.,  Manitowoc — The  Wlese  Laboratory 
Fixture  Co.  plans  to  build  a  2  story,  70  x 
80  ft.  addition  to  its  factory  for  the  manu- 

facture of  steel  and  wood  fixtures.  Esti- 
mated cost  $50,000.  F.  H.  Wiese,  Pres. 

Engineer  or  architect  not  selected. 

Wis.,  Stevens  Point — J.  B.  Moyer,  Archt., 
230  Madison  St..  is  receiving  bids  for  the 
construction  of  a  2  story.  68  x  124  ft.  gar- 

age, on  Church  and  Main  Sts..  for  R.  E. 
Newby,  201  Clark  St.  Estimated  cost  $40,- 
000.     Noted  Feb.  1. 

Wis.,  Wisconsin  Saplds — The  Blue  Seal 
Iron  Co.  plans  to  build  a  2  story  shop  for 
the  manufacture  of  castings  for  refrigera- 

tion machinery.  Estimated  cost  $40,000. 
O.  R.  Roennis.  Mgr.  Engineer  or  archi- 

tect not  selected. 
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Immigration — or  Machinery? By  K.  H.  gondii 
Editor,  American  Machinist 

Labor  shortage  will  become  more  serious  in  the  near  future— A 
restrictive  immigration  policy  favored  by  majority— Increased 
production  per  man  through  better  machinery  the  only  answer 

THE  RISING  TIDE  of  industrial  prosperity  has 
brought  in  with  it  the  inevitable  demand  for  more 
labor.  Unemployment,  a  serious  problem  twelve 

months  ago,  has  practically  ceased  to  exist,  and  in  its 
place  has  come  a  definite  labor  shortage,  more  pro- 

nounced in  some  localities  than  in  others,  but  constantly 
growing  in  amount  for  the  country  as  a  whole.  Although 
the  shortage  is  more  serious  in  some  crafts  than  in 
others,  it  is  becoming  general  throughout  all  branches of  skilled  and  unskilled  labor. 

In  starting  an  investigation  of  the  labor  shortage, 
the  first  thought  that  naturally  occurs  is,  if  it  took  only 
twelve  months  to  pass  from  a  period  of  acute  unemploy- 

ment to  one  of  serious  shortage,  how  long  will  it  take 
for  the  present  upward  wave  of  business  to  exhaust 
Itself  and  bring  the  country  back  to  another  period 
of  depression?     The  question  cannot  be  answered  def- 

initely, of  course,  because  of  such  unknown  factors  as 
the  outcome  of  the  invasion  of  the  Ruhr  Valley.  The  best 
economic  thought  of  the  country,  as  expressed  in  our 
leading  statistical  services,   believes  that  the  present 
upswing  will  continue  at  least  until  July,  1923,  and  prob- 

ably until  the  first  of  1924.    After  that  time  opinions 
differ,  some  holding  that  the  business  curve  will  con- 

tinue on  a  slightly  ascending  scale  for  perhaps  two 
years  more,  while  others  believe  that  a  depression  is 
due  to  begin  not  later  than  January  1.    It  seems  evident, 
then,  that  the  labor  shortage  will  get  worse  for  at  least 
SIX  months,  and  probably  longer,  and  may  be  a  serious 
problem  for  three  years  before  the  turn  of  the  business 
cycle  alleviates  it.    Where  are  we  going  to  get  the  labor 
to  keep  our  industries  moving  forward? 

Before  attempting  to  find  the  answer  to  the  last 
question  we  must  realize  that  it  divides  itself  into  two 
distmct  parts,  the  answers  to  which  may  be  the  same, 
or  may  not.  We  must  look  not  only  for  the  answer  to 
the  pressing  problem  of  the  immediate  present,  but  must 
decide  how  we  are  going  to  answer  it  for  the  next  fifty or  one  hundred  years.  In  seeking  for  the  solution  of 
his  own  private  problems,  the  individual  manufacturer 
can  get  valuable  enlightenment  from  the  recently  pub- 

lished report  on  the  immigration  problem  based 'on  an investigation  conducted  by  the  National  Industrial  Con- 
ference Board  of  New  York.  The  economists,  statis- 

ticians and  sociologists  of  this  board,  acting  under  the 

direction  of  Magnus  W.  Alexander,  have  conducted  a disinterested  and  painstaking  research  of  the  whole 
immigration  problem  of  the  United  States  since 
records  were  made.  They  have  reported  without  bias 
the  facts  as  they  have  found  them,  and  have  not 
diminished  the  value  of  their  work  by  recommending 
any  legislative  or  other  panaceas  to  give  immediate  and sure  relief. 

The  first  vital  fact  that  we  get  from  the  Industrial 
Conference  Board  is  that  the  birth  rate  in  the  United 

1890 

Census  Period 
1910 istoiazt 

Fia.  1— RELATIVE  PROPORTIONS  OF  NEW  AND  OLD IMMIGRATION  GROUPS 

States  is  not  sufficiently  high  to  produce  workers  fast 
enough  to  supply  the  growing  demand  of  American 
industries.  As  there  is  small  likelihood  that  the  birth 
rate  will  increase,  but  two  alternatives  present  them- 

selves. Either  we  must  open  our  doors  to  workers 
from  other  lands,  in  other  words,  stimulate  immigra- 

tion, or  we  must  find  some  means  of  increasing  the  in- 
dividual output  of  every  available  worker  here. 

Assuming  for  the  moment  that  the  manufacturer  must 
depend  upon  immigration  for  his  additional  labor  supply, 
let  us  see  where  we  stand  as  regards  the  immediate 
present.  The  law  under  which  immigrants  are  at  pres- 

ent entering  the  United  States  limits  the  number  com- 
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ing  from  a  given  country  in  any  calendar  year  to  three 
per  cent  of  the  foreign  born  members  of  that  race  living 
in  the  United  States  at  the  time  of  the  1910  Census. 
Another  provision  of  the  law  limits  the  number  entering 
in  any  one  month  to  twenty  per  cent  of  the  quota  for 
the  year.  The  supporters  of  the  three  per  cent  limit  law 
had  in  mind  not  only  the  general  limitation  of  inmiigra- 
tion,  but  the  reduction  of  the  percentage  of  southern 
European  immigrants  and  the  increase  of  the  percentage 
of  immigrants  from  northwestern  Europe  in  the  number 
let  in  in  any  given  period.  The  relative  percentage  of 
northern  and  southern  immigrants  prior  to  the  passage 
of  the  present  law  and  the  effect  of  the  present  law  on 
these  percentages  are  shown  in  Fig.  1. 

The  effect  of  the  new  law  in  limiting  the  total  num- 
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FIG.   2— DIAGUAM  SHOWING   IMMIGRATION   FOR  FISCAL 
YEAR  1922 

ber  of  immigrants  is  illustrated  by  the  fact  that  during 
the  fiscal  year  of  1920,  805,228  immigrants  arrived, 
while  247,718  emigrants  departed,  leaving  a  net  in- 

crease of  population  by  immigration  of  557,510.  During 

the  first  fiscal  year  of  the  law's  operation,  the  year  ending 
June  30,  1922,  309,556  immigrants  came  in  while  198,- 
712  emigrants  left,  making  a  net  increase  of  popula- 

tion by  immigration  of  only  110,844.  It  will  be  seen  that 
the  gain  was  less  than  one-fifth  that  of  the  preceding 
year. 

Net  Loss  in  Common  Labor 

But  this  is  by  no  means  the  whole  story.  Analysis 
of  the  immigrants  and  lemigrants  by  profession  or 
occupation  shows  that  under  the  three  per  cent  law, 
there  has  been  a  net  gain  in  professional  and  skilled 
labor  classes  and  a  large  net  loss  in  the  common  labor 
class.  In  other  words,  instead  of  gaining  common 
laborers  through  immigration,  we  are  actually  losing 
more  than  we  gain  because  of  the  return  of  men  of  this 
class,  mostly  Italians  and  Poles,  to  their  native  countries. 

Various  attempts  have  been  made  to  soften  the  re- 
strictions of  the  three  per  cent  law  by  amendment,  but 

without  success.  Organized  labor  is,  of  course,  strongly 
in  favor  of  drastic  restrictions  for  more  or  less  selfish 
reasons.  But,  in  addition,  there  are  many  disinterested 
citizens  who  believe  that  the  sociological  problems 
connected  with  the  arrival  of  many  thousands  of  un- 
assimilable  immigrants  are  far  more  dangerous  to 
the  country  as  a  whole  than  the  economic  hardship 
caused  by  an  insufficient  labor  supply.  It  is  almost  in- 

conceivable that  any  change  in  the  three  per  cent  law 

can  take  effect  before  the  end  of  the  next  fiscal  year, 
which  ends  June  30,  1924,  as  the  last  Congress  expired 
March  4,  without  taking  action,  and  the  President  is 
strongly  against  calling  a  special  session. 

For  the  present,  then,  the  manufacturer  has  no  re- 
course but  to  turn  to  the  other  alternative  already  men- 
tioned, the  increasing  of  the  individual  output  of  the 

men  available.  This  factor  also  divides  itself  into  two 
parts,  better  management  and  better  equipment.  Much 
can  probably  be  done  by  improving  methods  of  manage- 

ment. In  the  series  of  articles,  "What's  Wrong  With  the 
Railroad  Shops?"  it  was  brought  out  that  in  very  few 
cases  were  either  men  or  machines  producing  anywhere 
near  their  capacity,  and  what  was  said  of  railroad  shops 
in  this  respect  applies  with  equal  force  to  many  other shops. 

More  and  Better  Machinery  Necessary 

While  better  management  may  do  much  to  help  ease 
the  present  situation,  it  cannot  go  the  whole  way  and 
more  and  better  machinery  must  be  relied  upon  to  do 
the  rest.  There  are  in  this  country  many  ingeniou.s 
machines  that  do  the  work  of  many  men,  but  their  num- 

ber must  be  multiplied  if  our  industries  are  not  to 
suffer.  We  must  apply  the  kind  of  brains  that  produce 
the  big  lake  ore  carriers,  which  load  and  unload  them- 

selves by  means  of  elevators  and  conveyors  in  period.s 
of  a  few  hours,  to  some  of  our  other  problems.  It  is 
said  that  the  crops  of  1922  were  the  largest  ever  pro- 

duced in  the  United  States,  and  that  the  relative  number 
of  men  engaged  in  harvesting  them  was  the  smallest 
on  record.  Apparently,  thefarmer  is  learning  by  dire 
necessity  the  value  of  agricultural  machinery  for  doing 
the  heavy  work  of  the  farm.  Some  of  our  manufac- 

turers might  profit  from  a  study  of  the  way  the  farmer 
has  replaced  unskilled  labor  with  machinery. 

Let's  forget  our  present  problems  for  the  moment  and 
take  a  look  at  the  future.     The  extension  of  the  three 
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PIG.    3— DIAGRAM    SHOWING   INCREASE   IN    IMMIGRATION 
FROM    NORDIC  COUNTRIES  IN   1922  OVER   1921 

per  cent  limit  act  expires  June  30,  1924,  and,  conse- 
quently, a  new  immigration  law  must  be  passed  before 

that  time.  Judging  from  the  immigration  legislation 
which  the  House  Immigration  Committee  attempted  to 

have  the  expiring  Congress  pass,  our  policy  of  restrict- 
ing the  number  of  aliens  coming  to  our  shores  is  not 

likely  to  suffer  any  radical  change. 

There  are  good  reasons  for  believing  that  immigra- 
tion restriction  will  be  a  permanent  policy.  The  objec- 
tion of  the  American  Federation  of  Labor  is  sure  to 

continue,  because  it  is  founded  on  the  very  real  fear  of 
its  members  that  the  competition  of  cheap  alien  labor 
will    reduce  the   standard   of   living   of   the   American 
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working  man.  That  this  fear  is  a  reasonable  one  is 
shown  by  a  recent  survey  of  housing  conditions  where 
it  was  found  that  the  average  rental  paid  by  the  immi- 

grant family  was  appreciably  less  than  that  paid  by  the 
American  working  man  with  a  family,  and  that  the 
immigrants  were  content  to  squeeze  more  people  into 
a  room  than  were  the  Americans.  Another  factor  that 
should  be  taken  into  consideration  is  the  effect  of  the 
ignorance  of  the  immigrant  of  the  language  and  customs 
in  his  new  home,  on  labor  conditions  in  the  factories 
and  plants  where  he  works.  Unscrupulous  foremen 
exact  tribute  from  him  for  increases  in  pay,  better  jobs 
and  retention  in  times  of  unemployment.  The  bad  effect 
of  this  practice  on  the  plant  morale  is  obvious. 

The  Feeling  Against  Immigration 

The  membership  of  the  American  Federation  of 
Labor,  however,  is  entirely  too  small  to  account  for  the 
force  that  lies  behind  the  immigration  restriction  idea. 
Always  excepting  the  employers  who  need  a  steady  flow 
of  cheap  labor  to  operate  their  plants  and  expand  them 
to  keep  up  with  the  industrial  growth  of  the  nation, 
there  is  an  almost  universal  feeling  against  unlimited 
immigration.  This  feeling  may  readily  be  explained  by 
the  fact  that  a  great  majority  of  the  people  already  here 
belong  to  a  different  race  from  that  to  which  the  ma- 

jority of  our  immigrants,  under  the  unlimited  restric- 
tion prior  to  the  enactment  of  the  present  law,  belong. 

The  new  boy  on  the  block  is  always  looked  upon  with 
suspicion  by  the  old  gang. 

There  is  also  a  pretty  general  feeling  that  the  pro- 
portion of  illiteracy,  insanity,  pauperism  and  crime  is 

greater  among  the  recent  arrivals  than  among  the  na- 
tive. As  a  matter  of  fact,  statistics  show  this  criticism 

to  be  unjust.  The  balance  swings  the  other  way.  The 
percentage  of  illiteracy,  it  is  true,  was  much  greater 

until  the  present  law  went  into  effect,  but  the  percent- 
ages of  insanity  and  pauperism  are  lower  and  the  list  of 

crimes  committed  include  far  more  of  the  less  serious 
offences  which  are  probably  due  to  ignorance  of  the  law 
rather  than  intent. 

Another  criticism  aimed  against  the  immigrant  is 
that  he  sends  most  of  his  earnings  back  home.  It  is 
quite  natural  that  he  should,  and  it  is  certainly  not  an 
unmitigated  evil  for  certain  European  countries  find 
in  the  money  sent  back  by  their  emigrant  sons  the  only 
means  of  balancing  their  budgets. 

On  the  other  hand,  there  are  some  things  to  be  said 
in  favor  of  the  immigrant.  His  principal  object  in  com- 

ing here  is  to  work.  Rather  more  than  half  of  the 
recent  immigrants  are  males  between  the  ages  of  16  and 
64.  The  great  number  who  come  here  without  families 
are  not  tied  to  any  one  part  of  the  country  and  con- 

sequently add  to  the  fluidity  of  the  labor  supply.  They, 
therefore,  aid  to  a  certain  extent  in  solving  the  unem- 

ployment problem,  because  when  jobs  become  scarce  in 
one  locality,  they  can  easily  move  to  another  where  a 
different  situation  exists. 

There  is  a  sentiment  in  some  quarters  to  change  the 
basis  upon  which  the  three  per  cent  limit  is  calculated 
from  gross  to  net  immigration.  That  this  would  have  a 
profound  effect  upon  the  character  of  our  immigration 
is  clear  from  the  emigration  figures,  which,  as  already 
mentioned,  show  a  great  number  of  the  common  labor 
class  going  home  each  year. 

Such  a  change  would  undoubtedly  add  to  the  supply 
of  common  labor,  but  it  would  also  tend  to  develop  a 
peon  class  of  migratory  labor  most  undesirable  from 

the  social  and  political  point  of  view.  Such  labor  would 
flow  to  this  country  when  work  was  plentiful,  and  flow 
back  during  hard  times.  It  would  come  here  with  no 
intention  of  remaining  or  of  adapting  itself  to  our 
methods  and  adding  to  our  national  wealth.  It  would 
live  in  labor  camps  and  would  be  practically  untouched 
by  any  of  our  various  Americanization  and  betterment 
projects.  Worst  of  all,  it  would  probably  be  exploited 
to  an  extent  hitherto  undreamed  of,  and  the  conse- 

quences might  be  extremely  dangerous. 
Another  plan,  and  a  promising  one,  would  retain  the 

present  three  per  cent  limitation  but  would  permit  an 
additional  two  per  cent  chosen  on  a  selective  basis  to 
come  in.  One  of  the  bases  of  selection  would  be  a  demon- 

strated need  for  immigrants  of  a  particular  kind.  They 
might  be  farm  laborers,  or  men  for  railway  maintenance 
or  for  steel  mills,  and  they  would  have  to  meet  physical, 
mental  and  moral  tests.  This  plan  would  add  a  certain 
amount  of  flexibility  to  the  present  one  and  would  afford 
a  test  of  the  possibilities  of  selection. 

An  ideal  immigration  law  so  drawn  as  to  carry  out 
an  enlightened  immigration  policy,  when  we  develop 
one,  would  supply  sufficient  high-grade  workers  for  the 
needs  of  industry  and  at  the  same  time  would  not  add 
to  our  sociological  and  political  problems.  Selective  ex- 

amination before  the  prospective  immigrant  was  per- 
mitted to  board  ship  for  the  United  States  would  be 

an  intrinsic  part  of  such  a  policy. 

Making  the  Best  of  What  We  Have 

As  political  considerations  and  organized  self-interest 
are  sure  to  play  a  big  part  in  our  immigration  legisla- 

tion for  some  years  to  come,  it  will  probably  be  quite  a 
while  before  we  get  our  ideal  immigration  bill.  Until 
that  time  comes  we  shall  have  a  condition  rather  than 
a  theory  to  face  and  must  work  out  our  own  salvation. 
Fig.  2  shows  how  the  kind  of  restrictive  immigration 
we  now  have,  and  are  likely  to  have  in  the  immediate 
future,  results.  It  will  be  noted  that  there  is  a  net  loss 
of  Poles,  Italians,  Greeks  and  Bulgarians,  the  nationali- 

ties which  supply  our  rough  labor.  On  the  other  hand, 
there  is  a  net  gain  of  English,  French,  Germans,  Scotch 
and  Scandinavians,  people  who  are  not  willing  to  do 

"bull"  work,  but  who  have  the  intelligence  to  operate 
machinery  of  considerable  complication. 

In  Fig.  3  the  fact  is  brought  out  that  the  people  from 
northwestern  Europe  came  over  during  the  last  few 
months  of  1922  at  almost  double  the  rate  at  which  they 
came  during  the  same  period  in  1921.  The  increase  is 
due,  of  course,  to  the  business  revival  of  the  United 
States,  and  it  seems  possible  that  it  may  lead  to  some 
of  these  countries  filling  their  immigration  quotas,  an 
achievement  which  seemed  hardly  possible  less  than  a 

year  ago. 
Here,  then,  is  the  situation:  The  industries  of  the 

United  States  are  certain  to  be  faced  with  a  shortage 
in  the  supply  of  common  labor.  On  the  other  hand,  there 
promises  to  be  an  adequate  supply  of  workers  who  go 
into  the  skilled  and  semi-skilled  crafts.  It  is  obvious 
that  if  this  country  is  to  continue  to  expand  industrially, 
means  must  be  found  for  doing  by  machinery  the  work 
done  in  the  past  by  unskilled  labor.  The  men  to  operate 
the  machines  are  at  hand  and  the  capital  to  purchase 
them  will  be  found  when  it  is  needed.  It  remains  for 
the  designers  to  conceive  and  the  builders  to  construct 
the  machinery  to  do  the  work  of  industry.  A  great 
duty  and  a  great  opportunity  lie  before  them.  If  they 
fulfill  the  one,  the  other  cannot  escape  them. 
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Operations  in  Making  Steam  Shovels 
By  FRED  H.  COLVIN 
Editor,  American  Machiniat 

The  first  article  —  A  star-feed  facing  tool  — 
Turning  taper  rolls  —  Special  planing,  drilling 
and  milling  fixtures — An  awkward  planing  job 

THOSE  who  are  not  initiated  in  the  mysteries  of 
building  steam  shovels  would  not  think  of  them 
as  having  much  gearing  hidden  away  in  their 

interior  make-up,  but  a  glimpse  at  the  stock  room  of 
the   Marion   Steam   Shovel   Co.,   Marion,   Ohio,   Fig.   1, 

B,  fastened  to  the  boring  mill  table,  strikes  the  star 
wheel  at  each  revolution  and  feeds  the  tool  across  the 
face  of  the  bevel  ring. 

The  taper  rolls  which  fit  the  bevel  ring  just  shown, 
are  turned  from  solid  blanks  on  the  Bullard  vertical 

FIG.    1— SOME    OF    THE    GEARS    USED    IN    STEAM    SHOVEL    CONSTRUCTION. 

CUTTING   DEPARTMENT 

shows  what  a  part  gears  really  play  in  this  sort  of  work. 
Worm,  bevel  and  spur  gears  abound  in  great  variety. 

Consequently  gear  cutting  machinery  plays  an  impor- 
tant part  in  the  shop  equipment,  a  corner  of  the  gear 

department  being  shovra  in  Fig.  2.  This  equipment 
includes  both  machines  using  formed  gear  cutters  and 
machines  of  the  bobbing  type,  as  shown  in  the  fore- 

ground. These  machines  are  all  served  with  jib  cranes 
conveniently  placed  as  well  as  with  the  usual  overhead 
traveling  cranes. 

A  rather  unusual  planing  job,  facing  the  bosses  and 
jaws  of  a  truck  frame  for  a  large  shovel,  is  shown  in 
Fig.  3.  These  pieces  are  awkward  to  hold  and  require 
blocking  up  at  the  ends  as  well  as  tying  down  at  the 
centers  by  means  of  short  bars  slipped  through  the  lower 
holes.  End  stops  with  turnbuckles  and  the  use  of  long 
tool  shanks  enable  the  work  to  be  handled  on  the 

Dietrick  &  Harvey  open-side  planer  as  shown. 
Turning  and  facing  the  large  bevel  ring  shown  in 

Fig.  4  brings  into  play  the  star  feed  facing  tool  A,  held 
in  the  tool  bar  of  a  large  Niles  boring  mill.    The  stud 

FIG.  2 — A  CORNER  OF  THE  GEAR 

FIG.  3— PLANING  A  TRUCK  FRAME 
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PIG.  4— STAR  FEED  TAPER  FACING   TOOL 

lathe  illustrated  in  Figs.  5  and  6.  The  first  operation 
is  to  bore  and  face  the  blank  and  bevel  the  edge,  so 
that  it  looks  like  Fig.  5.  Then  a  husky  air  drill  is 
brought  into  play  and  with  the  roller  still  chucked  in 
the  machine,  the  air  drill  is  held  in  position  so  as  to 
drill  a  good  sized  hole  near  the  edge.  This  hole  does  not 
go  through  the  blank  but  only  deep  enough  to  act  as  a 
dowel  for  driving  the  roll  while  the  taper  is  being 
turned  in  the  next  operation. 

The  roll  then  goes  to  another  Bullard  machine  and  is 
turned  over  so  that  the  hole  fits  over  a  driving  stud  on 
the  fixture  A,  Fig.  6,  a  bolt  through  the  center  locating 
the  roll  and  holding  it  in  position  for  the  taper  turning. 
The  taper  is  secured  by  setting  the  turret  slide  to  the 
proper  angle  and  using  an  offset  tool  holder.    The  chips 

FIG. -DRILLING    STUD    HOLE    IN    ROLLER. 
TURNING    THE    TAPER    ROLLER FIG.    6— 

to  be  seen  on  the  table  give  some  idea  of  the  size  of  cut 
which  can  be  taken  on  this  work. 
A  special  fixture  for  drilling  holes  in  both  ends  of 

two  pins  at  once  is  shown  in  Fig.  7.  The  pins  are  used 
in  the  roller  track  with  which  some  shovels  are  pro- 

vided, and  have  to  be  drilled  in  fairly  large  quantities. 

The  drilling  head  shown  is  used  in  a  large  radial  drill- 
ing machine  and  handles  the  work  rapidly.  Each  drill 

has  a  jet  of  cooling  compound  playing  directly  on  it. 

Strings  of  iron  boxes  are  planed  on 
a  Gray  planer.  Fig.  8,  using  special 
fixtures  for  this  purpose.  In  order  to 
bring  the  work  near  the  edge  of  the 
table  so  as  to  avoid  overhang  of  the 
.side-head  tools,  special  bases  were 
made  as  at  A  and  B.  The  T-slot  in 
the  table  is  so  far  from  the  edge  that 
the  fixture  base  has  an  offset  at  the 

bottom,  allowing  the  T-slot  of  the 
fixture  to  be  placed  as  near  the  edge 
as  desired  and  avoiding  the  tool  over- 

hang. The  boxes  are  held  by  straps 
and  central  bolts  as  shown. 

In  Fig.  9  is  a  fixture  for  milling 
four  rod  brasses  at  one  setting.     The 
interesting  feature  of  the  fixture   is 
that  the  studs  on  which  the  brasses 
are  held  are  so  designed  as  to  hold  the 
brasses  in  any  one  of  four  positions 

and  locate  them  properly  in  regard  to  the  cutter.     The 
second  brass,  it  will  be  noticed,  has  an  angle  at  the 
bottom.     The  stud  which  holds  this  brass  is  provided 
with  an  index  so  that  when  the  angular  side  is  rolled 
up,  the  brass  is  held  at  the  proper  angle  for  the  cut. 

FIG.    7— DRILLING  FOUR  HOLES  IN  TWO   PINS 

FIG.  8— OFFSETTING  T-SLOTS  FOlt  PLANING  FIXTURE 



398 AMERICAN     MACHINIST Vol.  58,  No.  11 

FIG.  9— MILLING  FIXTURE  FOR  ROD  BRASSES 

Details  of  this  fixture  are  shown  in  Fig.  10.  The 
main  casting  A,  in  both  Figs.  9  and  10,  is  supported  by 
the  table  and  is  positioned  by  a  T-slot.  It  has  four 
recesses  for  holding  the  rod  brasses  in  position  as  at 
B,  C,  D  and  E.    Three  of  the  recesses  are  square  with 

mjj  ' '  cu  ■  '  lip       liilj Position  2  .   , 

ftisition  4        Positions  Jk  Position  1 

Scc+ion  A-A 
FIG.  10— DETAILS  OF  FIXTURE  FOR  HOLDING  BRASSES 

the  table  but  the  fourth,  B,  is  at  the  correct  angle  to 

mill  the  wedge  or  "take-up"  side  of  the  rod  brass.  The 
brasses  are  located  by  the  recesses  and  held  firmly  in 

position  by  the  through  clamping  bolts  and  the  collars 
shown  at  F.  The  method  of  handling  in  the  machine  is 
shown  in  Fig.  9. 

Simplification  of  Wire  Goods 
The  interesting  story  that  follows  was  recently  sent 

to  the  Fabricated  Production  Department  of  the  Cham- 
ber of  Commerce  of  the  United  States  by  one  of  the 

largest  producers  of  wire  goods: 

"You  may  be  interested  to  know  of  the  following  two 
instances  of  standardization  which  have  come  some- 

what under  my  personal  direction  in  the  course  of  my 
acquaintance  with  the  wire  business. 

"The  first  of  these  occurred  several  years  ago  and 
was  largely  influenced  by  war  conditions,  but  I  am 
happy  to  say  has  survived  the  stringent  necessity  of 
war  times  and  has  been  propitiated  in  these  times  be- 

cause it  has  provided  its  worth.  The  second  instance 
is  one  of  very  recent  occurrence. 

"On  Sept.  1,  1917,  there  was  adopted  a  new  stand- 
ardized set  of  stock  sizes  of  poultry  netting.     Up  to 

that  time  there  was  no  definite  standard  list  generally 
adhered  to  by  the  various  manufacturers  of  this  product 
throughout  the  country.  This  was  not  giving  the  best 
results  and  was  wasteful.  It  was  felt  that  many  items 
could  easily  be  cut  out  and  so  doing  would  not  only 
not  handicap  the  users  of  poultry  netting  but  by  reason 

of  elimination  of  unnecessary  duplications  or  similar- 
ities would  result  in  consequent  greater  production  and 

better  service.  There  were  listed  as  regular  standard 
stock  items  prior  to  the  change  820  different  sizes. 
These  covered  different  meshes,  sizes  of  wire,  widths 
and  finishes.  The  list  of  standards  adopted  Sept.  1, 
1917,  cut  the  number  of  regular  stock  items  to  196.  In 
other  words  there  was  an  elimination  of  62i  items  from 
the  regular  standard  stock  list. 

"From  the  point  of  view  of  the  jobbers  and  dealers 
we  know  from  comments  that  have  been  passed  along 
to  us  that  it  has  been  accepted  as  a  wise  move  and  has 
given  highly  satisfactory  results  because  of  elimination 
of  items  which  under  the  old  arrangements  would  per- 

haps have  to  be  carried  by  the  dealers  to  some  extent. 
To  the  consumer  no  harm  has  been  caused  because  there 
are  still  plenty  of  items  available  to  meet  all  needs  in  a 
satisfactory  manner. 

"The  second  of  the  instances  which  we  have  referred 
to  above  is  in  connection  with  kitchen  household  wire 
goods.  We  recently  had  occasion  to  go  over  our  list 
with  great  care  and  we  have  taken  a  list  of  902  standard 
stock  items  and  have  from  this  list,  effective  Jan.  1, 
1923,  cut  Jt87  items,  reducing  the  list  to  Jtl5  items.  It 
is  of  course  too  early  to  know  just  what  results  will 
come  from  this  action  but  we  believe  these  results  can- 

not fail  to  be  anything  but  satisfactory,  both  from  the 
point  of  view  of  production,  manufacturing  expense  and 
service  to  our  customers. 

"No  doubt  there  are  other  items  which  we  manu- 
facture, which,  when  we  investigate  conditions,  may  be 

possible  of  some  similar  action.  If  we  find  that  this 
is  so  we  shall  have  no  hesitation  in  attempting  to  bring 
about  results  similar  to  those  which  we  have  outlined 

in  this  letter." 

Holding  Up  the  Inspector's  Hands — Discussion 

By  C.  F.  Hastings 

The  article  entitled.  "Holding  Up  the  Inspector's 
Hands,"  by  0.  C.  Richards,  on  page  262,  Vol.  58,  of 
American  Machinist,  is  an  excellent  exijression  of  the 

foreman's  responsibilities  and  his  proper  attitude  to- 
ward the  inspector. 

Ofttimes,  the  inspector  is  believed  to  be,  by  some 
foremen,  a  man  placed  in  his  department  for  the  sole 
purpose  of  criticising  and  holding  up  production,  while 
in  reality,  he  is  placed  in  the  department  to  function 

as  another  pair  of  foreman's  quality  eyes,  and  is  really 
the  foreman's  helper  and  protector. 

The  inspector,  however,  has  a  responsibility  toward 
the  foreman  and  if  he  will  get  the  spirit  expressed  in 
the  following  quotation,  his  presence  will  be  appre- 

ciated and  his  chances  for  advancement  much  greater. 

"It  requires  very  little  ability  to  see  flaws  or  find 
fault.  A  measure  of  knowledge,  and  of  power,  is  es- 

sential to  perceive  what  is  commendable,  or  to  build  up 

what  is  of  value.  "An  ounce  of  constructive  aid  is  worth 

many  tons  of  destructive  criticism." 
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Grinding  Bevel  Gears  True  With  Pitch  Circle 
By  MILTON  WRIGHT 

Thin  section  warped  in  heat  treating  — 
Device  for  clamping  and  truing  prelimi- 

nary to  grinding — Grinding  the  tips  of  teeth 

THE  BEVEL  driving  gear  of  an  automobile  is 
usually  made  without  a  hub  and  is  designed  to  be 
bolted  to  the  spider  of  the  differential.  Because 

of  this  condition  it  is  evident  that  the  back  of  the  gear, 
which  is  the  surface  that  bears  against  the  spider  in  the 
final  assembly,  must  be  true  with  the  pitch  circle  of  the 
teeth  in  order  to  insure  efficiency  and  quietness. 

The  large  diameter  and  relatively  thin  section  of  the 
disk  upon  which  the  teeth  are  cut  render  the  piece  a 
rather  difficult  one  to  handle  in  the  heat-treating  opera- 

FIG.  1— DEVICE  FOR  TRUING  THE  GEAR 

tion,  and  warpage  or  distortion  is  bound  to  be  present. 
A  grinding  operation  upon  the  back  is  therefore  neces- 

sary to  restore  the  gear  to  its  original  true  running 
condition. 

Of  the  many  methods  devised  for  holding  the  gear 
for  grinding  so  that  the  pitch  circle  will  be  true,  the 
one  here  described  is,  perhaps,  as  simple  as  any  and 
represents  the  practice  of  a  large  manufacturing  con- 

cern that  has  handled  this  class  of  work  for  many  years. 
The  truing  device,  shown  in  Fig.  1,  consists  of  a 

base  having  at  one  end  a  boss  in  which  turns  an  up- 
right spindle,  or  stud,  and  at  the  other  end  a  standard 

upon  which  slides  a  block  carrying  a  dial  indicator. 
The  block  can  be  fixed  at  any  required  height  to  ac- 

commodate the  different  thicknesses  of  the  several  kinds 
of  gears  to  be  trued  and  the  standard  is  adjustable  hori- 

zontally to  correspond  to  the  different  diameters. 
After  heat  treating  and  before  coming  to  the  truing 

operation  the  hole  is  ground  true  with  the  outer  diam- 

eter of  the  gear.  For  this  operation  the  gear  is  clamped 
to  the  true  faceplate  of  an  internal  grinding  machine. 

No  attention  is  paid  at  this  time  to  the  sidewise  distor- 
tion of  the  disk  for  the  reason  that  the  thickness  of  the 

web  is  so  small,  relative  to  the  diameter  of  the  gear, 
that  any  departure  from  parallelism  of  the  ground  hole 
after  the  final  truing  may  be  safely  ignored. 

The  Truing  Device 

The  spindle  of  the  truing  device  turns  freely  upon 
ball  bearings.  A  faceplate  having  a  central  boss  to  fit 
the  ground  hole  in.  the  gear  fits  closely  upon  the  spindle. 
The  faceplate  is  not  Screwed  to  the  spindle  in  any  way 
but  is  simply  a  push  fit  on  the  spindle  as  upon  an  arbor. 
The  central  boss  is  of  sufficient  length  to  project  slightly 
above  the  upper  surface  of  the  web  as  the  gear  lies  upon 
the  plate. 

From  the  back,  or  under  surface  of  the  plate,  four 
small  setscrews  are  inserted,  so  that  the  gear  in  position 
lies  upon  the  rounded  points  of  these  screws  rather  than 
upon  the  plate  itself. 

In  the  upper  side  of  the  faceplate  are  three  capscrews 
which,  from  their  position  within  the  diameter  of  the 
central  boss  previously  mentioned,  do  not  interfere  with 
laying  a  gear  upon  the  plate.  A  steel  disk  about  i  in. 
thick  and  of  a  diameter  great  enough  to  overlap  the  web 
of  the  gear,  yet  still  small  enough  to  fall  within  the 
circle  of  the  teeth,  is  held  by  these  capscrews.  This  disk 
with  its  screws  constitutes  a  clamp  by  means  of  which 
the  gear  is  firmly  bound  to  the  plate. 

To  facilitate  rapid  handling  of  the  device — that  the 
capscrews  need  not  be  entirely  withdrawn  and  replaced 

at  each  change — the  corresponding  holes  in  the  clamp- 
ing disk  are  circumferentially  elongated  slots  large 

enough  at  one  end  to  go  over  the  screw  heads ;  therefore 

FIG.  2 — GRINDING  TIPS  OF  THE  TEETH 
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the  operator  has  only  to  drop  the  disk  into  place  ana 
give  it  a  partial  turn  with  his  fingers  to  bring  the 
narrower  part  of  the  slots  under  the  heads  of  the 
screws,  ready  for  clamping. 

Four  setscrews  in  this  disk  are  opposed  to  the  four 
in  the  faceplate  and  when  the  disk  is  clamped  by  the 
capscrews  it  bears,  not  upon  the  web  of  the  gear,  but 
upon  the  boss  of  the  faceplate  so  that  when  the  gear 
is  in  place  it  lies  between  the  flanges  of  a  rigid  spool 
but  does  not  necessarily  touch  either  flange.  By  manipu- 

lating the  upper  and  lower  setscrews  the  gear  may  be 
tilted  up  or  down  at  any  given  spot  until  the  pitch 
circle  has  been  trued. 

The  lower  end  of  the  measuring  spindle  connected 
with  the  dial  indicator  terminates  in  a  hardened  steel 
ball  of  the  right  diameter  to  be  stopped  at  the  pitch  line 
of  the  gear  when  it  enters  a  tooth  space.  Once  the  stand- 

ard is  adjusted  to  position  so  that  the  ball  is  at  the 
right  radial  distance  from  the  center  of  the  gear  it  need 
not  be  changed  until  it  is  necessary  to  reset  the  device 
for  a  gear  of  different  diameter. 

The  measuring  spindle  is  held  away  from  the  gear  by 
a  spring  and  is  brought  into  action  by  depressing  the 
finger-lever  in  the  block.  A  single  movement  of  this 
lever  pushes  down  the  spindle  until  the  ball  contacts 
with  the  gear  at  the  pitch  line  and  at  the  same  time 
registers  its  position  upon  the  dial. 

How  THE  Gear  Is  Indicated 

The  operator  rotates  the  gear  intermittently,  gaging 
every  tooth  space  or  every  second  space  as  his  experi- 

ence may  dictate,  and  with  a  piece  of  chalk  jots  down 
upon  the  convenient  surface  of  the  disk  the  plus  or 
minus  variation  from  a  zero  reading.  After  going 
around  the  gear  once  he  can  tell  from  his  chalked  nota- 

tions which  pair  of  setscrews  to  manipulate  in  order  to 
bring  the  pitch  circle  true. 

It  would  be  impossible,  of  course,  to  reach  a  zero 
reading  for  each  tooth  space  or  even  for  every  second 
space,  so  he  is  satisfied  to  get  the  zero  registration  at 
six  equidistant  points,  and  in  this  equal  division  he  is 
helped  by  the  position  of  the  three  capscrews. 

The  job  is  not  unlike  that  of  truing  a  piece  in  a  four- 
jawed  chuck  except  that  it  is  somewhat  more  compli- 

cated. The  particular  point  to  be  raised  or  lowered 
cannot  be  adjusted  without  affecting  all  other  points  in 
the  circle.  Skill  and  judgment  are  needed  in  order  to 
manipulate  the  right  pair  of  setscrews  and  especial  care 
must  be  exercised  to  avoid  bending  the  disk  out  of  it3 
natural  position. 

When  a  ge^r  is  trued  to  the  operator's  satisfaction,  he 
raises  the  indicator  block  out  of  the  way,  lifts  the 
assembled  faceplate,  gear  and  disk  off  the  spindle  as 
a  unit,  slips  it  upon  an  arbor  and  sets  it  into  the  uni- 

versal grinding  machine  shown  in  Fig.  2,  where,  with 
the  face  of  a  saucer  wheel  he  grinds  the  extreme  tips 
of  the  teeth  at  the  inner  ends  to  a  true  surface.  Not 
more  than  a  few  thousandths  of  an  inch  of  metal  are 
removed  at  most  from  the  highest  teeth  and  he  grinds 

to  "leave  evidence"  upon  the  lowest  ones. 
When  this  grinding  is  done  the  "spool"  may  be  dis- 

assembled, ready  for  the  next  gear.  The  true  ring  at 
the  gear  tips  is  the  surface  against  which  the  gear  is 
held  to  the  faceplate  of  a  similar  machine  in  the  fol- 

lowing operation  of  grinding  the  back.  The  gear  is 
trued  for  diameter  by  means  of  an  indicator  in  the 
hole  already  ground,  but  no  further  grinding  of  the  hole 
is  necessary. 

Filing  the  American  Machinist 
By  George  E.  Hodges 

Much  has  been  written  about  filing  the  numbers  of 
American  Machinist  and  successful  methods  have  been 
discussed.  The  writer,  however,  believes  that  he  has  a 
better  way  than  any  described. 

A  vertical  steel  file  costing  about  forty  dollars  is 
used.  The  magazines  are  filed  as  bound  by  the  pub- 

lishers, doing  away  with  the  cost  of  folders  and  keeping 
the  copies  in  better  condition  than  does  any  folder 
yet  devised.  The  binding  of  a  magazine  has  been  care- 

fully thought  out  by  the  publishers,  and  there  is  noth- 
ing to  be  gained  by  breaking  it.  The  bulk  of  the  ad- 

vertising is  the  stumbling  block  in  most  of  the  filing 
systems,  whereas  it  should  be  a  stepping  stone  to  greater 
profit.  It  is,  if  you  are  intensively  using  your  maga- 

zine. The  time  saved  by  not  discarding  the  advertising 
section  will  alone  offset  the  cost  of  the  extra  filing  space. 
The  cost  of  the  folders  is  saved,  the  magazine  is  in 
better  condition,  and  you  have  a  vast  amount  of  illu- 

minating information  in  your  files  that  is  actually 

valuable.  Don't  throw  away  the  advertising  section. 
Files  of  this  nature  grow  in  value  with  the  years. 

In  maintaining  the  file,  the  writer  frequently  makes 
notes  of  parts  of  articles.  These  notes  are  made  on 
separate  pieces  of  paper  and  filed  in  the  magazine.  The 
writer  also  makes  use  of  charts  of  business  conditions, 
which  are  filed  with  each  issue  between  the  cover  and 
contents  page. 

Controlling  indexes  are  made  up  providing  quick  ref- 
erence to  any  article  touching  upon  production  work, 

the  article,  page  and  volume  number  being  found  un- 
der the  operation  or  operations  required  on  the  work. 

These  indexes  are  kept  in  a  folder  marked  "Produc- 

tion." 

All  the  management  articles  are  indexed  under  the 
phase  of  management  to  which  they  belong,  as  Selling, 
Relations,  Service.  The  serial  articles  are  indexed  by 
sub-headings.  A  folder  is  devoted  to  management  and 
one  to  serials. 

The  magazine,  when  ready  to  file,  is  ready  for  the 
indexing,  which  is  short  work  if  a  good  plan  is  used, 
and  the  work  done  regularly.  The  magazine  is  placed  in 
the  file  with  the  closed  edge  up,  to  show  the  volume, 
issue  and  page  numbers. 

Properly  kept,  the  magazines  become  at  once  an  in- 
vestment of  high  quality  and  a  source  of  companion- 

ship and  inspiration.  Many  of  us,  especially  those  who 

had  but  a  fleeting  glance  of  Chordal's  letters,  would 
appreciate  having  every  one  of  them  in  our  files.  There 
is  no  doubt  that  there  are  among  the  contributors  many 
who  will  earn  much  respect  and  admiration  with  their 

work.  To  have  their*best  efforts  is  golden  opportunity 
if  we  but  avail  ourselves  of  it. 

Production  of  Automobile  Bodies  and  Parts 

During  1921 
According  to  the  Washington  Service  Bulletin,  the 

1921  census  figures  show  that  there  were  19,074  estab- 
lishments producing  automobile  bodies  and  (or)  parts, 

reporting  products  valued  at  $5,000  or  more.  The  value 
of  the  products  showed  a  decrease  of  41.1  per  cent  from 
1919  to  1921,  but  an  increase  of  214.7  per  cent  for 
the  7-year  period  since  1914. 
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Tomorrow's  Profits  from  Today's  Wastes 
By  PAUL  E.  HOLDEN 

Fabricated  Production  Division,  Chamber  of  Commerce  o£  the  United  States 

Too  much  variety  of  product  wipes  out  profits — Benefits 
of  simplification  to  producer,  jobber  and  consumer 

— Progress   of  simplification  in  American   industries 

NOT  LONG  AGO  an  executive  summoned  the 
heads  of  his  several  departments  to  determine 

why  last  year's  increased  business,  amounting  to 
over  $300,000,  had  resulted  in  a  net  profit  of  only  $8.  The 

diagnosis  that  followed  showed  the  business'  to  have 
been  suffering  a  virulent  case  of  too  much  variety. 
There  had  been  a  persistent  catering  to  the  whims  and 
fancies  of  the  buyers  and  an  effort  to  satisfy  the  in- 

satiable demand  for  "something  different." 
There   is  much   significance   in   this   business   story 

which  is  indicative  of  the  situation  existing  in  many 
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PfKBNT  ELIMINATIOS 

PROGRESS  OF  STANDARDIZATION  IN 
VARIOUS  INDUSTRIES 

industrial  establishments.  The  policy  of  "we  make  any- 
thing our  customers  call  for"  is  distinctly  fallacious. 

How  much  more  substantial  is  the  one,  "we  endeavor 
to  serve  the  consumers'  needs?" 

It  is  patently  the  duty  of  our  industrial  executives 
not  only  to  maintain  the  high  standard  of  living  now 
enjoyed  in  this  country,  but  to  raise  this  standard. 
There  is  no  hard  and  fast  rule  by  which  this  can  be 
accomplished,  but  unquestionably  a  very  real  approach 
can  be  made  through  the  elimination  of  waste. 

That  there  is  unnecessary  wa.ste  in  industry  is  well 

known  but  its  extent  is  not  so  generally  appreciated. 
Admittedly  many  sources  contribute  to  this  avoidable 
waste  prevalent  in  industries  today,  and  no  one  element 
is  responsible  for  all.  It  is  well  stated,  however,  that 

one  of  the  outstanding  wastes  chargeable  to  manage- 
ment is  excess  variety  and  lack  of  standardization  in 

manufactured  products.  As  a  war  measure,  most  in- 
dustries operated  under  greatly  curtailed  schedules,  but 

we  lived  through  it  without  serious  inconvenience,  being 
more  disturbed  than  injured.  Yet  upon  the  withdrawal 
of  restrictions  many  slipped  back  into  the  old  order  of 
business,  and  one  of  the  most  essential  lessons  taught 
at  that  time  appears  to  have  been  forgotten.  If  a 
definition  of  the  production  ideal  were  to  be  made  it 
could  be  very  tersely  stated  as :  small  variety  and  large 

volume,  or,  in  other  words— mass  production. 
Practically  synonymous  with  mass  production  i» 

simplification  and  standardization.  No  manufacturer 

ever  enjoyed  the  benefits  and  economies  of  mass  produc- 
tion who  was  making  everything  his  customers  called 

for.  Nor  was  he  able  to  produce  for  stock  during 
seasonal  or  other  slack  periods,  because  no  plan  which 
he  could  follow  would  insure  a  .demand  for  what  he 
might  elect  to  make  up.  There  are  manifold  savings 
accruing  to  the  manufacturer  from  simplification  and 
standardization,  some  of  which  are  as  follows: 

1 — Less  capital  tied  up  in 
Raw  and  finished  materials 
Tools  and  equipment 
Storage  space 

2 — More  economical  production  through 
Longer  runs 
Better  planning 
Less  defective  work 

3 — More  efficient  labor  due  to 

Repetitive  processes 
Simplified  training 
Permanent  employment 

Opportunity  for  wage  incentives 
4 — Better  service  to  the  trade 
5 — Concentration  of  sales  effort 
6 — Decreased  overhead 
7 — Fewer  shut-downs 
8 — Better  product 
9 — Increased  turn-over. 
For  more  than  two  years  the  Fabricated  Production 

Department  of  the  Chamber  of  Commerce  of  the  United 
States  has  been  promulgating  the  idea  of  simplification 
and  standardization,  and  active  contact  has  been  had 
with  several  hundred  various  lines.    The  movement  has 
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•extended  into  numerous  industries  and  noteworthy  re- 
sults have  been  achieved  by  many.  Some  have  been  the 

result  of  a  co-operative  action  by  an  entire  industry 
.and  others  are  individual  in  their  scope.  Obviously, 

i;he  most  effective  method  is  through  co-operation,  but 
the  practice  is  one  in  vi^hich  any  company  or  group  of 
ananufacturers  can  weU  engage.  The  chart  shown  lists 
-a  number  of  simplification  accomplishments  which  can 
be  measured  in  real  savings. 

"Simplification  and  standardization,  however,  does  not 
■end  with  the  completed  product.  Its  application  is  being 
-extended  to  such  items  as  component  parts,  purchased 
parts,  terminology,  performance,  specifications,  capac- 

ities, raw  materials,  etc. 
Component  parts  standardization  is  one  phase  which 

should  be  of  particular  interest  to  the  machine  industry. 
Unquestionably  a  wide  variety  of  component  parts,  par- 

ticularly those  of  a  non-competitive  nature,  could  well 
be  standardized,  if  not  throughout  the  entire  industry, 
at  least  within  the  individual  plants.  There  is  no  good 
reason  why  every  part  should  be  designed  especially  for 
each  size  and  type  of  machine.  Take  for  instance  the 
machine  tool  industry.  It  would  seem  that  there  could 
be  well  established  standards  for  the  whole  industry 
set  up  for  such  items  as  cone  and  single  pulleys,  tool 
posts,  T-slots,  collets,  tapers,  etc. 

The  extent  to  which  this  practice  is  followed  in  the 
automotive  and  cycle  trades  is  too  well  known  to  require 
repetition.  Nevertheless,  there  is  one  fact  that  cannot 
be  told  too  often — that  of  the  saving  realized.  It  is 
■estimated  by  competent  engineers  that  the  automotive 
industry  alone  has  effected  a  15  per  cent  saving  through 
standardization.  Based  on  an  annual  output  of  approxi- 

mately $2,000,000,000  the  saving  would  appear  to  be  very 
TOUch  worthwhile.  As  an  individual  activity,  one  pro- 

gressive concern  has  placed  display  boards  in  its  design 
room  and  on  these  has  mounted  various  bolts,  nuts, 
thumb  wheels,  and  other  parts  which  are  now  used  on 
models  in  current  production.  When  a  new  model  is 
being  developed  the  designers  have  explicit  instructions 
to  utilize,  wherever  possible,  those  parts  already  in 
production  and  for  which  drawings,  tools,  jigs,  and 
other  manufacturing  equipment  are  already  available. 
To  measure  in  dollars  and  cents  the  net  saving  of  this 
policy  would  be  difficult,  but  it  is  obvious  that  production 
■costs  are  considerably  lowered  and  that  raw  material 
and  component  parts  inventories  are  reduced. 

Much  has  been  said  here  with  regard  to  the  benefits 
accruing  to  the  manufacturer,  but  standardization  and 
simplification  is  not  single  purpose.  The  jobber  and 
consumer  are  equally  interested.  The  jobber,  with  a 
warehouse  full  of  slow  moving  merchandise  and  bins 
loaded  with  divers  spare  parts,  is  vitally  concerned  in 
any  movement  which  tends .  to  reduce  his  overhead 
and  increase  the  frequency  of  his  turnover.  As  evi- 
■dence  of  this  interest,  a  number  of  retail  and  whole- 

sale dealers  associations  have  gone  on  record  as  strongly 
urging  manufacturers  to  co-operate  in  eliminating  ex- 

cess variety  and  reducing  their  several  lines  to  those 
items  of  real  merit  and  distinction.  Here  are  some  of 
the  gains  for  the  jobber: 

1 — Increased  frequency  of  turnover  due  to 
Cleaner  stock 
More  effective  sales  force 
Staple  lines 
Concentration  of  sales  effort 
Quick  moving  items 

2 — Reduced  capital  investment  in 
Stock  carried 
Repair  parts 
Storage  space 

3 — Less  stock  depreciation 
4 — Less  unsaleable  goods 
5 — Decreased  overhead  from 

Smaller  force 
Lessened  investment 
Reduced  fixed  charges 
Lower  handling  costs 

6 — Better  service  through 
Fairer  prices 
Balanced  stock 

Quicker  deliveries. 
As  for  the  consumer,  whose  interests  are  of  primary 

concern,  it  is  not  reasonable  to  presume  that  he  will 
look  with  equanimity  upon  a  situation  wherein  he  pays 
a  premium  because  of  lack  of   interchangeability  or 
standardization.    Aside  from  the  actual  dollar  and  cents 
cost,  there  is  also  the  serious  loss  occasioned  by  the 
replacement  part  delays  incident  to  breakdowns.     At 
such  a  time  the  customer  usually  finds  that  the  dis- 

tributor cannot  furnish  him  the  repair  parts  and  he 
is  referred  to  the  factory  where  as  likely  as  not  the 
parts  have  to  be  made  and  it  is  days  and  sometimes 
weeks  before  he  is  able  to  make  the  repairs.    It  would 
be  a  hard  proposition  to  sell  this  fellow  the  idea  that 

"variety  is  the  spice  of  life."   A  few  of  the  benefits  to 
the    ultimate   consumer   from    standardization    are   as 
follows : 

1 — Fairer  prices  due  to  reduced 
Material  costs 
Manufacturing  costs 
Distribution  costs 

2 — Better  quality  through 
Improved  manufacturing  methods 
Stabilized  products 
Concentration  of  production  efforts 

3 — Better  service  on 

Completed  product 
Repair  parts 
Re-orders. 

In  carrying  out  a  program  of  simplification  and  stand- 
ardization there  are  several  general  observations  that 

suggest  themselves: 

1 — To  be  effective,  the  motives  and  desired  results 
must  be  understood  by  the  industries  and  trade  alike. 

2 — To  preclude  adverse  reaction,  all   intei'ested   ele- 
ments should  be  represented  and  have  a  voice  in  the 

proceedings. 

3 — To  obviate  constant  revision,  all  steps  taken  should 
be  based  on  good  practice  and  scientific  fact. 

It  must  be  observed  that  in  all  of  this  movement  to 

standardize  and  simplify  there  is  no  intention  or  sug- 
gestion to  in  any  way  impair  advancement  or  stifle  in- 

dividuality. In  fact,  the  degree  of  individuality  we 
manifest  is  a  measure  of  the  progress  of  civilization. 
No  well  thinking  adherent  of  standardization  desires  to 
see  commodities  reduced  to  a  common  pattern.  On  the 

other  hand,  variety  for  variety's  sake  is  a  dangerous 
doctrine.  In  modern  industrial  management  it  would 
seem  that  an  essential  test  of  ability  would  be  keeping 
the  plant  free  from  slow  moving,  non-paying  varieties 
and  the  constant  improvement  of  service  to  the  trade. 
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FIG    1— MACHINE  FOR  TURNING  LIFT-SHAFT  JOURNALS.       FIG.  2— CRANK  l^OR  HANDLING  A  LATHE  CHUCK 

Repair  Work  in  a  Georgia  Railroad  Shop 
By  S.  ASHTON  HAND 

Associate  Editor,  American  Machinist 

Machine  for  turning  lift-shaft  journals — Keyseating 
and  milling  operations — Machining  crown  brasses 
—  Planing  curved  surfaces  —  Making  link  blocks 

TURNING  THE  JOURNALS  on  lift  shafts  is  more 

or  less  an  awkward  .iob,  depending  on  the  facili- 
ties at  hand  for  doing  the  work.  When  the  jour- 

nals are  outside  of  the  arms,  the  turning  can  be  done  in 
an  ordinary  lathe  by  the  use  of  comparatively  simple 
devices,  some  of  which  have  been  de.scribed  in  former 
articles.  However,  when  the  journals  are  inside  of  the 
arms,  the  job  must  either  be  done  in  a  very  large  lathe 
or  in  some  machine  especially  adapted  for  the  work. 

An  old  lathe  fitted  with  attachments  for  lift  shaft 

II 

I 

work  and  in  use  in  the  shops  of  the  Central  of  Georgia 
Railway,  Macon,  Ga.  is  shown  in  Fig.  1.  A  head  as  at 
A,  driven  by  gears  from  shaft  B,  is  mounted  on  the 
carriage.  The  revolving  sleeve  C,  of  which  the  gear  D 
is  an  integral  part,  is  made  in  halves  and  can  be  re- 

moved from  the  head  by  taking  off  the  cap.  In  opera- 
tion but  one  half  of  the  sleeve  is  removed  for  the  inser- 
tion of  the  shaft.  The  turning  tool  is  adjustably 

mounted  on  the  flange  of  the  sleeve  nearest  the  head- 
stock  and  longitudinal  feed  is  provided  by  movement  of 
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FIG.    5— ilACHINING    A   CKOWX    liUASS 

the  carriage. 
The  shaft  is  held 
between  centers 
for  alignment 

and  the, project- 
ing arms  rest 

against  the 
front  of  the 
lathe  bed  and 

prevent  the 
shaft  from  turn- 

ing under  the 
pressure  of  the cut. 

A  convenient 
method  of 
handling  a  lathe 
chuck  is  shown 

in  Fig.  2.  Here  a  small  crane  made  from  bar 

steel  and  attached  to  the  back  of  the  lathe  bed,  holds 

the  chuck  when  it  is  not  in  use  and  when  swung  around 

brings  the  chuck  opposite  to  the  spindle  nose.  The 

chuck  is  attached  or  detached  by  revolving  the  spindle 

in  one  direction  or  the  other,  being  supported  mean- 

while by  the  crane.  A  knurled  nut  at  the  top  of  the  rod 
to  which  the  hook  is  attached,  serves  to  raise  or  lower 

the  chuck  and  align  it  with  the  spindle. 

Keyseating  a  drij^ing-wheel  axle  is  shown  in  Fig^  3. 
Here  the  work  is  being  done  on  a  heavy  milling  machine 

of  the  knee  type.  While  the  machine  itself  is  more  than 

heavy  enough  for  the  cut,  the  overhanging  weight  of 
the  axle  and  table  is  so  great  as  to  require  the  use  of 
the  roller  support  A. 

A  Useful  Machine 

The  vertical  lathe  has  simplified  many  jobs  in  the  rail- 

road shop  and  is  especially  useful  in  machining  packing 

rings  and  other  work  where  both  boring  and  turning 

can  be  carried  on  simultaneously.  Such  a  machine  is 

to  be  seen  in  Fig.  4  boring  and  turning  a  rod  brass. 

The  boring  is  done  by  a  tool  carried  by  one  of  the  heads 

of  the  cross  rail,  while  the  tools  in  the  revolving  toolblock 

the    side    head    face    the    upper    end,    turn    the 
body  and  square 

up  the  inner 
face  of  the 
flange.  The  only 
other  work 
necessary  to  be 
done  to  complete 

the  job  is  to  re- verse the  brass 
in  the  chuck  and 
turn  and  face 
the  flange  which 

are  short  opera- 
tions, the  tools 

being  already  in 

place  in  the  re- volving toolblock 
on  the  side  head. 

Crown  brasses 
are  machined 
for  the  fit  in 
driving  boxes 

-FIXTURE  FOR  TURNING  either   by   turn
- CROWN  BRASSES  ing,   shaping  or 

on 

FIG. -PLANING  A  WEDGE 

slotting,  the  latter  operation  being  shown  in  Fig.  5. 
Shaping  or  slotting  offers  the  advantage  over  turning 
of  being  able  to  finish  the  edges  where  they  fit  the 
angled  pockets  of  the  boxes  at  the  same  setting  as  in 
machining  the  outsides. 

The  shaper  has  the  advantage  over  the  slotter  in  that 

its  stroke  is  longer  and  it  can  handle  brasses  that  are 
too  long  for  the  limited  stroke  of  the  slotter. 

In  some  of  the  heavier  types  of  locomotives,  crown 

brasses  as  long  as  22  in.  are  used,  too  long  to  be  ma- 
chined in  any  of  the  slotters  to  be  found  in  the  average 

railroad   shops,   so   resort  must   be   had  to   machining 

FIG.    6- 

FIG.    8— MILLING  CHANNEL  IN  A  CONNECTING  ROD 

them  in  either  the  lathe,  shaper  or  boring  mill.  The 
latter  machine  offers  many  advantages  over  the  lathe 
for  this  class  of  work,  one  of  the  principal  ones  being 
the  ease  of  placing  and  adjusting  the  work. 

A  fixture  for  holding  long  brasses  on  the  boring  mill 
is  shown  in  Fig.  6.  The  brass  is  centered  by  adjusting 

the  pointed  screws  to  be  seen  projecting  radially  from 
the  central  column  and  is  held  between  the  plates  at 
the  top  and  bottom.  The  plate  at  the  top  acts  as  a 
clamp,  being  adjusted  by  the  nut  A  which  also  acts  as  a 
fulcrum  when  clamping  pressure  is  applied,  by  screwing 
out  the  nut  B  on  rod  C.  Cup  pointed  screws,  three  in 

each  plate,  bite  into  the  top  and  bottom  of  the  brass 
and  hold  it  securely. 

The  bearing  f^ces  of  driving  box  shoes  and  wedges 
are  finished  on  the  crank  planer  as  shown  in  Fig.  7. 

A  tongue  on  the  fixture  enters  the  channels  in  either 
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shoes  or  wedges  and  levelling  and  setting  to  the  proper 

angle  are  done  by  adjusting  the  capstan-head  screws  to 
he  seen  in  the  fixture  base. 

Milling  the  channels  in  connecting  rods  is  done  on  an 
Ingersoll  planer-type  milling  machine  as  shown  in  Fig. 
8.  As  the  rods  are  tapered  and  the  flanges  are  of  the 
same  thickness  throughout  the  length  it  is  necessary 
to  take  two  cuts,  resetting  the  rod  for  the  last  cut. 

In  some  of  the  large  locomotives,  the  inside  edges  of 
the  flanges  of  the  driving  boxes  are  planed  as  shown 

' 
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FIG.    i)— METHODS   OF  MACHINING   ROCKING 
DRIVING-BOXES 

at  A  in  Fig.  9.  Boxes  so  planed  are  known  as  rocking 
boxes  and  allow  the  upper  part  of  the  locomotive  to 
lean  or  sway  in  going  around  sharp  curves  without 
cramping  the  shoes  and  wedges  between  the  flanges  of 
the  boxes.  In  planing  the  rocking  boxes,  some  shops 
plane  the  inner  sides  of  the  flanges  to  double  tapers  as 
at  B  but  in  this  shop  they  are  planed  to  curves  as  at  A. 

The  boxes  are  ganged  in  two  rows  on  the  planer  table 
while  between  the  rows,  cam  plates  mounted  in  fixtures 
such  as  shown  in  Fig.  10  are  strung  out  in  series, 
occupying  the  full  length  of  the  table.  The  device  to 
be  seen  at  A  is  mounted  on  the  crossrail  of  the  planer 

FIG.  10 — CAM  USED  IN  PLANING  ROCKING 
DRIVING  BOXES 

and  by  means  of  proper  connections,  as  shown  in  Fig.  11, 
causes  both  heads  of  the  planer  to  follow  the  sinuous 
path  of  the  cam.  A  is  the  device  referred  to;  B  is  the 
end  of  one  of  the  cam  plates,  while  C  and  D  are  the 
rows  of  driving  boxes.  The  roller  E  fits  in  the  cam 
slot  and,  following  the  path  of  the  cam  as  the  planer 
table  travels,  causes  the  vertical  lever  G  to  oscillate 
sidewise. 

Connecting  rods  H  and  /  attached  to  lever  G  and  to 
the  planer  heads  cause  the  heads  to  move  in  opposite 
directions  but  in  unison  with  lever  G.    The  planer  heads 

are,  of  course,  disconnected  from  the  crossfeed  screws. 
With  the  tools  set  as  shown  the  inner  flanges  of 

both  rows  of  boxes  are  planed.  To  plane  the  outer 
flanges,  connecting  rod  H  is  connected  to  the  head  at 
the  left  and  the  rod  /  to  the  head  at  the  right,  these 
new  positions  being  represented  by  the  dotted  outlines 
of  the  rods  at  K  and  L.  The  tools  must  be  transposed 
and  the  aprons  swung  in  the  opposite  direction  from  that 
shown.  As  the  heads  are  independent  of  the  crossfeed 
screws,  setting  the  tools  for  depth  of  cut  is  done  by 
swinging  the  aprons. 

Referring  again  to  Fig.  10,  it  will  be  noticed  that 
there  are  two  sets  of  cam  plates,  one  below  the  other, 
the  lower  set  being  designated  by  M  in  Fig.  11.  The 
two  sets  of  cam  plates  are  for  planing  separate  types 
of  boxes.  By  mounting  the  cams  as  shown,  but  one  set 
of  fixtures  is  necessary,  the  only  change  being  the  sub- 

stitution of  a  longer  lever  in  place  of  the  one  at  G. 
The  greatest  wear  on  valve-motion  links  takes  place 

near  the  center,  as  a  locomotive  runs  hooked  up  nearly 

FIG.  11— HOW  ROCKING  DRIVING  BOXES  ARE  PLANED 

all  of  the  time.  In  regrinding  links  much  time  can  be 
saved  by  first  closing  them  in  slightly  at  the  point  of 
greatest  wear  so  as  to  average  the  amount  of  metal  to 
be  removed.  For  this  work  a  simple  press  such  as  the 
one  shown  in  Fig.  12  will  suflace.  Even  case-hardened 
links  can  be  closed  in  by  careful  manipulation  without 
danger  of  their  cracking. 

After  links  have  been  reground  it  is  necessary  to  make 
new  link  blocks  and  unless  some  special  facilities  for 

FIG.  12— BENDING  A  LINK 
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FIGS.   13  AND   14— LATHE  ATTACHMENT  FOR  TURNING  LINK  BLOCKS 

machining  the  curved  surfaces  are  at  hand,  their  making 
is  a  somewhat  tedious  job. 

The  device  shown  in  Figs.  13  and  14  is  for  machin- 
ing the  curved  surfaces  on  link  blocks  in  a  lathe  of  small 

swing  and  is  the  invention  of  F.  E.  Brown,  one  of  the 
machinists  in  this  shop,  and  has  been  patented  by  him. 

Referring  to  Fig.  13,  A  is  a  face  plate  screwed  on  the 
spindle  and  fitted  with  a  crank  pin  at  B.  A  plate  C, 
slotted  to  span  the  crankpin  is  held  against  the  face 
plate  by  the  crankpin  collar.  The  rod  D,  attached  to 
plate  C,  is  fulcrumed  to  the  stationary  rod  B  at  a  dis- 

tance from  the  lathe  center  equal  to  the  radius  center  of 
the  link  block.  It  will  readily  be  seen  that  with  the 

spindle  of  the  lathe  revolving,  the  crankpin  must  im- 
part motion  to  the  plate  C,  and  as  it  is  held  against 

horizontal  movement  by  the  fulcrum  referred  to,  the 
motion  so  imparted  must  be  in  the  path  of  an  arc,  the 
radius  length  of  which  is  governed  by  the  position  of  the 
fulcrum.  The  link  block  G  is  mounted  on  a  fixture 
attached  to  plate  C,  the  fixture  being  bridged  over  the 
slot  to  allow  the  collar  and  nut  on  the  crankpin  to  pass 
under  it,  when  in  operation. 

The  tool  held  in  the  sleeve  H,  is  so  mounted  on  its 

shank  as  to  allow  it  to  lift  and  clear  the  work  on  the 

back  stroke.  A  cam-shaped  slot  /  and  pin  K  cause  the 
sleeve  to  move  slightly  rearward  as  the  tool  lifts  thus 
allowing  the  point  of  the  tool  to  clear  the  work  in  a 
horizontal  as  well  as  a  vertical  direction.  The  pin  K, 
in  addition  to  its  function  as  a  cam  pin,  acts  as  a  stop, 
bearing  against  the  end  of  the  slot  when  the  tool  is  in 
cutting  position.  A  spring  returns  the  tool  to  cutting 
position  on  the  completion  of  the  back  stroke. 

In  the  illustration  the  tool  is  set  for  machining  the 
concave  surface  of  the  block.  For  machining  the  convex 
surface,  the  sleeve  is  turned  half  way  round  and  the 
tool  reversed,  the  cam-shaped  slot  being  long  enough  to 
permit  this  adjustment. 

The  method  of  mounting  the  attachment  on  the  lathe 
is  shown  in  Fig.  14.  The  stationary  rod  E  is  attached  at 
one  end  to  the  protruding  end  of  the  spindle  box  by  a 
collar  and  the  other  end  rests  in  a  notch  in  the  block  L 
standing  on  the  bench.  The  fulcrum  M  can  be  secured 
at  any  position  on  the  rod  to  suit  the  radius  of  the  link 
block  to  be  machined.  Graduations  on  one  of  the  rod.'^ 
facilitate  the  setting  to  any  radius  length  that  has  been 
previously  determined. 

Typical  German  Automobile  Contracts 
By  Henry  Obermeyer  and  Arthur  L.  Greene 

A  good  indication  of  what  the  fluctuating  value  of 
the  mark  means  to  German  manufacturers  is  given  by 

the  sales  contracts  in  use  by  two  of  Germany's  best 
known  automobile  builders.  The  contract  of  the  Adler- 
werke  follows: 

"We  must  refuse  any  claims  or  pretensions  for^  in- 
demnification or  payment  of  interest  whatsoever  which 

might  be  caused  on  account  of  any  unforeseen  delay. 
The  order  may  only  be  cancelled  if  the  original  prom- 

ised term  of  delivery,  including  a  certain  reasonable 
prolongation  of  time  should  be  exceeded  by  more  than 
about  four  months.  In  the  event  of  interruption  of 
manufacture,  strikes  in  our  woi:ks,  troubles,  want  of 
raw  materials,  or  coal,  and  in  case  of  any  circumstances 

out  of  our  own,  or  our  principal  suppliers'  responsibility 
and  control  (mobilization,  war,  seizure,  prohibition  of 
export  trade,  measures  of  Government  and  force  ma- 

jeure) we  shall  be  free  from  keeping  strictly  the  prom- 
ised time  of  delivery,  including  a  few  months  prolonga- 

tion. In  such  eases,  either  the  buyer  or  the  seller  is 
entitled  to  retire  from  his  contract,  if  after  a  lapse  of 
about  six  months  delivery  should  not  have  been  made. 
If  no  use  is  made  immediately  of  this  right  to  retire 
from  order,  the  contract  shall  remain  in  force  and  rest 
ineffective  only  until  regular  conditions  of  manufacture 

will  have  taken  place  again." 
The  Daimler  company  provides  that :  "Should  at  the 

time  of  delivery  our  list  prices  be  higher,  we  reserve 
the  right  to  ask  the  increased  price.  In  this  case  the 
customer  is  entitled  to  withdraw  from  the  contract 
within  a  fortnight,  but  without  indemnity  of  any  kind 
to  or  from  us  provided  that  the  new  price  exceeds  the 

former  one  by  more  than  one-third  of  the  basis  price. 
On  the  other  hand  if  at  the  time  of  delivery  our  list 
prices  are  lower  than  those  quoted  in  our  offer  or  con- 

firmation of  order,  the  reduced  prices  will  be  asked.  This 
clause  applies  to  chassis  and  bodies  as  well  as  to  lighting 
and  self-starting  and  all  other  accessories.  Our  list 

prices  apply  also  to  parts  not  made  in  our  works." 
The  clauses  regarding  war.  mobilization,  etc..  are 

here  also  observed  as  in  the  other  contract. 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

The  ninth  article — Correct  pricing  of  material — Simplify- 
ing  the   inventory   problem^ — Three   methods   of   pricing 

issues  and  their  adoption  to  worked  material  pricing 

THE  CRITICAL  POINT  in  the  successful  opera- 
tion of  a  perpetual  inventory  account  is  the  pric- 

ing of  the  withdrawal  of  material.  If  the  control 
of  production  has  been  developed  as  it  should  be,  there 
ought  to  be  little  difficulty  in  maintaining  a  relatively 
accurate  quantity  inventory  in  some  such  manner  as 
was  described  in  the  previous  article  in  connection  with 

the  balance  card.  If  the  cost  department  and  account- 
ing department  receive  correct  information  about  the 

values  received  and  withdrawn  then  it  is  usually  easy 
to  maintain  correct  accounting  records.  The  difficulty 
lies  in  the  translation  of  the  physical  quantities,  such 
as  pounds,  pieces  and  feet  into  dollars  and  cents.  The 
key  to  the  problem  lies  in  attaching  the  right  prices 
to  the  materials  as  they  enter  and  especially  as  they 
leave  the  storeroom  and  the  material  records. 

Relationship  of  Cost  and  Planning  Departments 

The  pricing  of  issues  marks  one  of  the  most  difficult 
points  of  contact  between  the  planning  department  and 
the  cost  department.  The  pricing  does  not  in  any  way 
affect  the  subsequent  work  of  the  planning  department 
and  hence  it  is  not  easy  for  them  to  check  their  own 
work.  For  these  reasons  it  is  hard  for  the  balance 
clerks  to  take  the  pricing  part  of  their  work  seriously. 
On  the  other  hand,  the  cost  department  is  not  well  situ- 

ated to  check  the  accuracy  of  this  pricing  and  yet  most 
of  its  costs  depend  in  a  large  measure  on  the  correctness 
of  these  data.  Hence  it  behooves  the  management  as  a 
whole  to  give  careful  attention  to  the  problem  if  it 
wishes  to  have  reliable  statistics  on  which  to  base  its 
judgments.  This  is  one  of  the  places  where  the  closest 
co-operation  is  necessary  between  certain  functions  and 
those  who  are  in  charge  of  the  functions. 

There  are  various  places  where  the  pricing  of  mate- 
rials might  be  done,  but  it  usually  means  a  certain 

duplication  of  effort  if  it  is  not  carried  on  at  the  time 
when  the  entries  for  the  material  are  made  on  the  bal- 

ance cards.  In  the  discussion  which  follows,  therefore, 
it  will  be  assumed  that  such  a  method  is  followed. 

The  Inventory   Problem 

Before  going  on  to  a  further  investigation  of  the 
question  which  most  immediately  concerns  us,  it  may 
be  well  to  pause  long  enough  to  look  somewhat  briefly 
at  the  whole  inventory  problem.  Formerly  it  was  con- 

sidered satisfactory  practice  to  take  one  physical  inven- 
tory a  year.  The  inventory  account  was  set  up  at  the 

beginning  of  the  year  with  the  value  ascertained  from 
the  physical  inventory  and  then  this  account  was  charged 

For  the  author's  forthcoming:  book.    AU  rights  reserved. 

with  all  purchases  of  stores  throughout  the  year.  At  the- 
end  of  the  year  another  physical  inventory  was  taken 
and  the  difference  between  the  old  inventory  plus  the- 
purchases  and  the  new  inventory  was  treated  as  the 
value  of  the  stores  used  in  production  throughout  the 
year.  The  inaccuracies  and  failures  of  this  method  have 
been  so  clearly  pointed  out  so  often  as  not  to  need  dis- 

cussion. Losses  and  theft  of  materials,  inaccuracies  in 
count,  the  overlooking  of  some  items,  the  entire  disre- 

gard of  price  fluctuations  and  the  tardiness  of  the 
reports  based  thereon  will  contribute  to  make  the 
method  practically  worthless.  It  is  remarkable  that  so 
many  concerns  still  use  such  a  method  and  yet  are  able 
to  avoid  bankruptcy. 

All  up-to-date  companies  have  replaced  this  kind  of 
inventory  keeping  by  what  is  commonly  known  as  a 
"perpetual  inventory."     The  theory  of  the  plan  is  to- record  what  is  on  hand  at  the  beginning,  add  what  is. 
later  obtained,  subtract  what  is  withdrawn  and  the  bal-  - 
ance  will  show  what  is  actually  on  hand  at  the  moment. 
Reference  to  the  previous  article  will  show  that  this 
method  was  just  what  was  described  in  regard  to  the- 
"on  hand"  column  of  the  balance  card.    When  quantities 
of  materials  are  the  only  figures  to  be  handled,  there  is 

no  special  difficulty  in  keeping  the  records,  provided' 
there  are  no  inaccuracies  in  measuring  these  quantities. 
Sometimes,  it  is  true  serious  trouble  comes  there.    It  is 
when  the  inventory  is  turned  into  dollars  and  cents  in. 
the  inventory  accounts  that  inaccuracies  arise. 

Example  of  Common  Inaccuracies 

It  is  perfectly  obvious  that  if  materials  were  added 
to  the  inventory  as  pounds  and  withdrawn  as  pieces, . 
unless  each  piece  happened  to  weigh  a  pound,  the  inven- 

tory would  be  incorrect  from  the  start.  It  is  frequently 
overlooked  that  the  same  result  is  attained  if  the  mate- 

rials are  charged  to  the  inventory  account  at  50c.  a 
pound  and  withdrawn  at  60c.  or  vice  versa.  It  is  not 
surprising,  therefore,  that  when  the  entire  inventory 
is  checked  it  is  found  that  the  perpetual  quantity  inven- 

tory is  often  substantially  correct,  while  the  inventory 
accounts  are  very  different  from  what  was  expected. 
It  is  absolutely  essential  that  materials  should  be  priced  ; 
out  at  the  equivalent  if  not  the  same  price  at  which  they 
are  received. 

Let  us  consider  first  the  question  of  transferring 

prices  to  the  balance  cards  in  connection  with  stores  and  ' 
then  take  up  what  variations  may  exist  between  han- 

dling this  kind  of  material  and  worked  material.  It  will 
be  remembered  from  the  previous  article,  of  course,  that 
stores  material  is  material  which  is  purchased  outside  ■ 
and  issued  to  the  factory  without  any  change  in  f orm . 
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or  condition,  while  worked  material  is  the  material  made 
in  the  factory  and  placed  in  the  storeroom  to  be  held  for 
later  withdrawal. 

The  price  of  stores  is  the  purchase  price  plus,  in  some 
cases,  the  cost  of  transportation  to  the  factory  if  the 
company  buying  the  material  pays  it.  If  the  cost  of 
transportation  is  low  as  compared  with  the  cost  of  the 
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FIG.  25 — ON  HAND  SECTION  OF  BALANCE   CARD  FOR 
FIRST  METHOD  OF  PRICING   ISSUES 

material,  it  is  not  usually  worth  while  trying  to  add  it 
to  the  purchase  value,  but  it  is  better,  rather,  to  treat 
it  as  an  expense.  If,  on  the  other  hand,  the  cost  of 
transportation  is  relatively  high,  then  it  should  certainly 
be  added  to  the  cost  value  of  the  material.  The  method 
for  accomplishing  this  addition  in  so  far  as  the  ledger 
account  for  stores  is  concerned,  will  be  explained  in  the 
next  article. 

To  get  the  cost  price  to  the  balance  clerk,  it  is  often 
convenient  to  make  use  of  the  receiving  slip  which  is 
sent  to  the  purchasing  department  by  the  receiving  de- 

partment and  on  which  is  recorded  the  results  of  the 
inspection  of  the  incoming  stores.  This  copy  of  the  slip 

should  be  used  in  "passing  the  invoice,"  as  the  checking 
of  the  invoice  to  see  that  the  quantity  billed,  the  price 
and  the  extensions  are  correct.  The  price  plus  the  unit 
cost  of  transportation  can  easily  be  entered  on  the  slip 
at  this  time.  If  the  actual  cost  of  transportation  is  not 

known — as  frequently  happens  since  freight  bills  are 
ordinarily  rendered  only  once  a  month — an  estimated 
cost  can  be  used.  With  a  little  experience  based  on  the 
records  of  transportation  rates,  such  an  estimate  can 
be  made  closely  enough  for  all  practical  purposes.  As 
the  invoice  is  usually  received  before  the  goods,  in  most 
cases  it  will  be  possible  to  pass  the  invoice  and  send  the 
copy  of  the  receiving  slip  used  for  that  purpose  to  the 
balance  clerk  so  that  it  will  arrive  by  the  time  the  copy 
which  goes  with  the  stores  to  the  storeroom  reaches  the 
same  place.  If  the  receiving  slips  are  numbered  con- 

secutively it"  is  very  easy  to  match  them  if  any  necessity 
is  felt  for  checking  one  against  the  other. 

We  have  now  seen  how  the  exact  price  may  be  brought 
against  the  material  received.  The  next  step  is  to 
investigate  how  it  may  be  carried  over  and  be  brought 
against  the  material  which  is  withdrawn.  There  ,are 
several  different  methods  of  accomplishing  this  result, 
but  only  three  will  be  given  here.    The  first  method  is 

illustrated  in  Fig.  25  which  is  the  "on  hand"  section  of 
the  balance  card  shown  in  the  previous  article.  The 
method  is  devised  in  such  a  way  as  to  keep  the  different 
priced  materials  of  the  same  kind  separate  on  the  rec- 

ords. It  is  a  method  which  will  work  most  successfully 
when  it  is  desirable  to  keep  the  lots  of  material  physi- 

cally separated  in  the  storeroom.  This  separation  is 
not  at  all  essential,  however,  and  the  method  is  em- 

ployed with  entire  success  where  no  such  segregation  is 

practiced. 
It  will  be  noted  in  Fig.  25  that  there  are  three  quan- 

tity columns  but  no  column  for  price  or  value.  When 
the  first  shipment  of  material  is  received,  it  is  entered 
in  the  first  column  and  its  price  recorded  at  the  head  of 
the  column.  All  subsequent  receipts  of  material  at  this 
same  price  are  added  in  this  column  and  all  withdrawals 
are  .subtracted  and  the  issues  by  which  these  withdraw- 

als are  made  are  priced  with  the  price  shown  at  its  top. 
It  is  perfectly  evident  that  the  material  so  withdrawn 
is  deducted  from  the  inventory  at  the  same  value  as  it 
was  charged  thereto. 

En  BRING  OF  Varied  Price  Orders 

The  question  now  arises  as  to  what  to  do  if  more 
material  is  received  on  some  other  purchase  order  at  a 
different  price.  When  this  occurs,  the  receipt  is  en- 

tered in  the  second  column  and  the  new  price  is  placed 
at  its  head.  When  the  material  is  withdrawn,  that 
price  is  entered  on  the  issues.  It  is  usually  wise  to  enter 
all  issues  in  the  first  column  until  the  stores  at  that 
price  are  exhausted.  In  this  way  the  changes  in  price 
are  reflected  as  soon  as  possible  in  the  inventory  figures. 
Any  later  receipts  of  stores  at  still  different  prices 

should  be  entered  in  the  third  column  and  their  prices 
entered  immediately  above  them.  Before  they  are  with- 

drawn they  should  be  transferred  to  one  of  the  other 
columns.  The  third  column  in  this  way  acts  as  a  sort 
of  reservoir  to  store  up  the  overflow  until  it  is  needed. 

While  all  material  is  issued  at  exactly  the  same  price 
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FIG.    26 — ON  HAND   SECTION   OF   BALANCE   CARD   FOR 
SECOND  METHOD  OF   PRICING  ISSUES 

at  which  it  was  received,  it  is  evident  that  the  method 
has  some  limitations.  If  there  are  a  great  many  different 
prices,  it  is  quite  inconvenient  to  be  obliged  to  record 
a  variety  of  receipts  in  one  column  and  confusion  is 
very  apt  to  result.  If  the  exact  quantity  of  material 
actually  on  hand  at  any  one  time  is  wanted,  it  is  neces- 
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sary  to  add  the  figures  in  the  three  columns  together, 
and  this  information  is  not  infrequently  needed  when 
materials  are  to  be  ordered.  There  is  another  method 
which  avoids  these  difficulties  and  which  is  quite  usable 
under  certain  circumstances,  though  it  has  other  limita- 

tions which  will  be  pointed  out  later. 

Second  Method  of  Pricing  Issues 

The  second  method  is  illustrated  in  Fig.  26.  As  be- 
fore, the  figure  shows  simply  the  on  hand  section  of 

a  balance  card.  It  will  be  noted  that  there  are  columns 
for  quantity  of  material,  its  price  and  value.  When 
material  is  received,  the  quantity  is  added  in  the  quan- 

tity column,  the  value  in  the  value  column,  and  the  price 
is  entered  in  the  price  column  on  the  same  line  as  the 
other  entries.  When  stores  are  issued,  the  quantity  j'» 
subtracted  in  the  quantity  column.  The  rest  of  thfe 
process  is  not  so  easy,  however.  If  the  unit  prices  for 
the  last  entries  are  the  same,  then  it  is  only  necessary 
to  extend  the  price  by  the  quantity  to  find  the  value  and 
this  value  should  then  be  deducted  in  the  value  column 
and  the  unit  price  entered  in  its  column.  The  price  and 
value  should  be  entered  at  the  same  time  on  the  issue.  If, 
however,  the  last  two  prices  are  not  the  same,  they  must 
be  averaged  first.  This  result  is  accomplished  by  divid- 

ing the  last  total  value  by  the  corresponding  quantity 
and  in  this  way  obtaining  a  new  unit  price.  The  mate- 

rial issued  must  then  be  subtracted  and  its  value  ascer- 
tained as  before. 

It  may  thus  be  seen  that  the  material  is  not  issued 
out  at  the  same  price  at  which  it  was  received,  but  at 
ai^  average  price  which  is  obtained  by  taking  the 
weighted  average  of  all  the  prices.  Over  a  considerable 
period  of  time,  the  same  results  will  be  obtained  in  so 
far  as  the  inventory  is  concerned  as  by  the  previous 
method,  and  for  any  particular  moment,  though  the 
results  by  the  two  methods  may  vary,  there  is  no  reason 
for  holding  one  of  them  to  be  more  correct  than  the 
others. 

There  are  times,  however,  when  the  use  of  an  average 
price  is  quite  helpful.  When  prices  are  subject  to  sud- 

den and  violent  fluctuations,  the  method  smoothes  out 
many  of  the  irregularities  and  really  gives  more  ac- 

curate results  than  the  other.  The  methodalso  provides 
at  all  times  the  total  of  the  material  actually  on  hand 
without  the  necessity  of  any  calculation  to  obtain  this 
total. 

Limitation  of  Second  Method 

On  the  other  hand  there  is  a  serious  limitation  on  the 
method  due  to  the  necessity  of  stopping  to  make  one 
extension  every  time  material  is  issued  and  often  being 
obliged  to  make  a  series  of  calculations  in  order  to  ob- 

tain the  price.  All  this  means  that  either  scratch  pad 
and  pencil  must  be  employed  with  many  consequent  in- 

accuracies, or  else  that  a  whole  battery  of  calculating 
machines  be  purchased  with  the  resulting  heavy  invest- 

ment. If  each  clerk  does  not  have  a  machine  he  will 
waste  time  waiting  for  someone  else  to  finish  using  one 
and  such  a  loss  is  usually  greater  than  the  cost  of  own- 

ing the  necessary  machines.  In  this  respect  the  method 
differs  radically  from  the  preceding  and  following 
method.  In  both  cases  it  is  possible  to  concentrate  in 
one  place  the  task  of  extending  the  issues  which  only 
need  to  be  priced  when  they  are  entered  on  the  balance 
card.  This  practice  permits  specialization  of  functions 
which,  in  turn,  promotes  economy. 

The  third  method  which  is  illustrated  in  Fig.  27  is 

an  effort  to  combine  the  desirable  features  of  the  other 
two  methods.  It  will  be  seen  that  there  are  three 
quantity  columns  as  in  the  first  case,  but  here  one  is 
reserved  exclusively  for  receipts,  another  for  with- 

drawals and  a  third  for  the  balance.  There  are  also 
columns  for  unit  price  and  two  for  check  marks.  When 
stores  are  received  they  are  entered  in  the  quantity 
received  column,  their  price  in  the  unit  price  column  on 
the  same  line,  and  the  resulting  balance  in  the  on  hand 
column.  When  material  is  issued  it  is  entered  in  the 
quantity  issued  column,  subtracted  from  the  figure  m 
the  on  hand  column  and  the  resulting  balance  is  entered 
therein.  The  price  entered  on  the  issue  is  taken  from 
the  unit  price  column,  and  the  last  unchecked  price  is 
selected.  A  lower  case  letter  or  some  other  identifying 

mark  is  then  placed  in  the  "Ck."  columns  against  the 
entries  affected.  If  the  quantity  issued  is  greater  than 
the  quantity  received  of  which  the  price  is  taken,  then 
enough  is  deducted  from  the  subsequent  entries  in  the 

"quantity  received"  column  to  make  up  the  requirement 
and  all  entries  are  checked  with  the  same  letter.  If 
some  of  the  quantity  received  is  left  over,  a  notation  of 

PIG.   27 — ON  hand  section  OF   BALANCE   CARD  FOR 
THIRD  METHOD  OF  PRICING  ISSUES 

the  amount  is  made  in  pencil  between  the  lines  and  it 
is  used  for  the  next  issue.  If  more  than  one  price  is 
used  for  an  issue,  it  is  necessary  to  divide  the  quantity 
shown  on  the  issue  into  two  parts  and  to  record  the 
price  selected  against  each  quantity. 

By  this  method  the  material  is  issued  at  the  same 
price  as  that  at  which  it  was  received.  In  this  respect 
the  method  is  similar  to  the  first  one.  In  addition  it 
provides  for  a  balance  of  the  miaterial  actually  on  hand 
at  any. one  time  as  in  the  second  method.  For  the 
majority  of  companies  the  third  method  is  probably  the 
most  suitable,  though  there  are  special  conditions  such 
as  those  noted  in  discussing  the  other  methods  which 
make  them  sometimes  more  valuable.  By  all  three  meth- 

ods, however,  the  same  value  of  the  material  which  is 
debited  to  the  stores  account  will  be  credited  thereto 
when  the  material  is  withdrawn. 

All  three  of  these  methods  may  be  used  for  worked 
material  with  only  minor  changes.  The  principal  differ- 

ence is  in  the  way  the  price  of  the  material  coming 
into  the  storeroom  is  obtained.  For  this  material,  of 

course,  it  is  necessary  to  get  the  actual  cost  price  from 

the  cost  department.  Evidently  it  is  impossible  -to  ob- 
tain the  real  cost  until  after  the  lot  or  order  is  finished. 

Yet  the  worked  material  will  actually  be  turned  into 

the  storeroom  as  soon  as  it  is  completed — sometime  be- 
fore there  is  time  enough  to  figure  its  cost.     Hence, 
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there  is  the  choice  of  not  entering  the  material  on  the 
records  until  the  cost  is  obtained  or  of  entering  it  at  an 
estimated  price.  The  last  is  usually  the  method  selected 
and  the  estimated  price  is  ordinarily  chosen  as  the  last 
actual  cost  price  which  is  customarily  calculated  once  a 
month  and  sent  by  the  cost  department  to  the  planning 
department.  The  method  for  handling  the  discrepancy 
which  must  necessarily  result  is  discussed  in  the  follow- 

ing article. 
The  problem  of  the  correct  pricing  of  the  materials 

has  been  discussed  at  some  length  because  experience 
has  shown  that  this  problem  is  one  of  the  most  difficult 
in  actual  practice  to  handle  properly.  Not  only  is  it 
important  in  itself,  but  it  must  be  remembered  that  the 
accuracy  of  a  large  portion  of  the  cost  accounting  rec- 

ords and  the  reports  which  are  based  thereon  are  de- 
pendent on  the  satisfactory  control  of  the  problem.  In 

the  following  article,  the  accounting  records  for  the 
material  necessary  to  complete  its  control  will  be  dis- 
cussed. 

Cylindrical  Nuts 
By  Robert  Grimshaw 

For  many  years,  since  seeing  a  250-hp.  Bollinckx-Cor- 
liss  engine  in  Belgium  held  down  to  its  masonry  by 
cylindrical  nuts,  I  have  wondered  why  such  nuts  have 
not  come  into  their  own.  They  have  so  much  to  recom- 

mend them  from  the  various  points  of  view  of  manu- 
facture, application  and  efficiency. 

They  may  be  made  of  crop  ends  of  shafting — turned, 
cold-drawn  or  hot-rolled— or  of  merchant  rod  or  bar. 
They  may  be  sawed  off,  cut  off  in  the  ordinary  lathe  by 
a  parting  tool,  or  machined  in  the  chucking  machine. 
They  may  be  crowned  or  not  though  the  reason  for 
crowning — the  avoidance  of  trihedral  angles,  as  with 
hexagon  nuts — does  not  exist  and  the  crowning  may  be 
done  when  parting  them.  They  may  be  bored  and  tap- 

ped either  when  made  in  the  turret  machine,  or  after 
being  sawed  off,  or  after  parting  in  the  lathe. 

They  may  be  put  on  or  taken  off  by  an  alligator 
wrench,  if  marring  is  not  considered.  Otherwise  they 
may  be  made  in  several  ways  for  the  application  of  a 
wrench.  They  may  have  one  spline,  or  more,  as  desired, 
and  the  splining  may  be  done  either  on  the  single  nuts 
or  in  the  bar,  except  in  the  case  of  the  cold-rolled  bars, 
which  are  apt  to  curl  if  only  one  spline  is  made.  Or, 
one  or  more  flats  may  be  made — also  either  on  the  single 
pieces  or  on  the  bar,  and  in  fact  if  made  in  large  quan- 

tities from  cold-drawn  stock  the  die  may  make  the  flat. 

Instead  of  splines  or  flat  "panes,"  they  may  have 
semi-circular  keyways  corresponding  to  a  similar  key  in 
the  wrench.  The  key  may  be  permanently  fastened  in 
the  wrench,  or  not,  according  to  how  much  room  there 
may  be  to  work  in.  Of  course,  the  wrench  can  be  made 
more  cheaply  by  boring  or  punching  than  making  it  for 
a  hex  nut  by  broaching,  and  socket  wrenches  are  still 
more  advantageously  made  for  round  than  for  hex  nuts. 
Instead  of  having  splines  or  panes,  the  nuts  may  be 
reeded,  and  wrenches  for  such  nuts  are  readily  made 
by  broaching. 

Where  metal  around  the  nuts  has  to  be  wiped,  they 
will  be  found  to  attract  less  dirt  than  the  prismatic 

nuts  and  to  be  more  readily  kept  "spick  and  span." 
Finally,  they  have  a  larger  area  of  footing  on  the 

washer  or  the  workpiece  than  hex  nuts. 
Then,  why  not,  cylindrical  nuts? 

Large  Increase  in  Commodity  Production 

A  very  large  increase  in  productive  activity  is  indi- 
cated by  figures  received  to  date  by  the  Department 

of  Commerce  through  the  Bureau  of  the  Census  on 
January  business  conditions,  with  new  high  records 
made  in  many  cases. 

Cotton  goods,  pig  iron,  steel  ingots,  locomotives,  zinc, 
bituminous  coal,  and  flooring  are  among  the  basic  com- 

modities whose  January  production  figures  show  the 
largest  output  since  the  boom  period  of  1920.  Sales 
and  unfilled  orders  show  the  same  upward  trend,  espe- 

cially in  metals  and  building  materials.  The  large  car 
loadings  and  seasonally  high  retail  sales,  as  well  as  the 

general  depletion  of  manufacturers'  stocks,  indicate 
that  the  goods  produced  are  quickly  passing  into 
consumption. 

Wholesale  prices  as  a  whole  showed  no  change  in 
January  but  farm  products  declined,  while  other  groups 
rose.  The  present  increase  in  productivity  has  thus 
far  been  differentiated  from  the  1919  boom  by  the  rel- 

atively small  expansion  of  commercial  credit  and  tke 
relatively  gradual  increase  in  prices.  The  price  in- 

crease during  1922  amounted  to  less  than  half  of  the 
increase  in  wholesale  prices  during  1919. 

Cotton  consumption  by  textile  mills  in  January  was 
the  third  largest  in  our  history,  totaling  610,375  bales. 

Wool  receipts  at  Boston  were  very  heavy  in  January,' with  foreign  wool  receipts  the  highest  since  April,  1921. 
Silk  consumption  increased  to  34,680  bales,  while  stocks 
declined  from  the  December  high  mark. 

Pig-iron  production,  at  3,229,604  tons,  was  the  lai;g- 
est  since  October,  1920,  while  steel-ingot  production,  at 
3,717,071  tons  in  January  has  not  been  exceeded  since 
March,  1920.  Unfilled  orders  of  the  United  States  Steel 
Corporation  increased,  after  two  months  of  decline, 
and  made  a  high  record  since  February,  1921,  at 

6,910,776   tons. 
Shipments  of  locomotives  from  factories  were  the 

largest  since  January,  1921,  and  unfilled  orders  were 
the  highest  on  record  at  1,788  locomotives. 

Production  of  zinc  rose  to  92,634,000  lb.,  the 
highest  since  March,  1920,  while  stocks  declined  to 
33,148,000  lb.,  the  lowest  since  the  armistice. 

Production  of  bituminous  coal  in  January  amounted 

to  50,123,000  tons,  the  highest  month,  with  one  excep- 
tion,  since    December,    1920. 

Lumber  figures  for  January,  as  far  as  available, 
indicate  a  considerable  increase  in  production  and 

shipments  over  both  the  previous  month  and  the  cor- 
responding month  last  year.  Production  of  maple 

flooring  reached  the  highest  point  on  record,  and  oak- 
flooring  production  for  January  has  been  exceeded  only 
once. 

Melting  of  Sponge  Iron 
The  stody  of  the  melting  of  sponge  iron  to  produce 

foundry  iron  will  be  continued  at  the  Northwest  Experi- 
ment Station  of  the  Bureau  of  Mines,  Seattle,  Wash. 

The  carburization  studies  conducted  on  a  laboratory 

scale  during  the  past  year  will  be  continued  on  a  com- 
mercial scale,  using  some  of  the  local  commercial  elec- 

tric furnaces  and  foundry  cupolas.  A  study  of  the 
mechanism  of  carburization  and  of  the  causes  of  graph  i- 
tization  will  be  cpnducted  in  the  laboratory.  After  the 
above  studies  have  been  completed,  the  conditions  de- 

termined will  be  applied  to  the  melting  of  sponge  iron. 



March  15,  1923 Build  Bigger  Profits  vnth  Better  Equipment 411 

Automotive  Service  Methods  and 

Equipment 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

XV,  Development  of  specialized  service  tools — 
Repairs  on  cylinders,  pistons  and  valves — Inspec- 

tion tools  and  methods — Cost  and  car-check  systems 

AN  INCREASING  demand  for  speed  and  efficiency 
l\  in  the  matter  of  repairing  motor  cars  has 

X  A.  prompted  the  invention  of  a  number  of  tools 

especially  designed  for  certain  operations,  and  com- 
bining a  maximum  of  efficiency  with  a  minimum  of 

chance  for  error.  Several  such  tools  are  included  in  the 

equipment  of  the  Franklin  Motor  Car  Co.'s  Detroit 
service  plant. 

The  fixture  shown  in  Fig.   1   is  used  for  boring  the 

FIG.  1— FIXTIRK  FOR  BORING  CRANKC.\SE  MAIN  BEARINGS 

main  bearings  in  a  Franklin  crankcase.  This  tool  was 

designed  by  Franklin  engineers  and  is  intended  to  be- 
come a  part  of  the  standard  equipment  of  every  Franklin 

service  station.  The  crank  case  is  attached  to  the  under 
side  of  the  fixture  by  four  bolts  A.  Each  of  these  bolts 

passes  through  an  adjusting  nut,  which  makes  it  pos- 
sible to  locate  the  case  correctly  for  height  and  then 

anchor  it  securely.  As  a  boring  bar  has  a  short  travel, 
one  bearing  only  is  bored  at  a  time,  necessitating  places 
in  the  bar  for  -seven  tools — one  for  each  bearing.  As 
soon  as  a  bearing  is  bored,  one  of  the  split  bushings 
shown  on  the  bench  in  front  of  the  fixture  is  slipped 
into  the  bearing  and  helps  to  guide  the  bar  in  boring 
the  next  bearing.  When  the  case  is  in  place  for  boring, 
the  guide  bushing  /?,  is  slipped  into  the  front  end  of  the 
fixture  and  the  bar  inserted.  The  guide  bushing  is  held 
from  turning  by  a  small  pin.  A  10-pitch  square  thread 
is  cut  on  the  end  of  the  boring  bar,  and  fitted  to  this 
thread  is  a  knurled  nut  C.  A  tongue  on  the  end  of  the 
collar  fits  into  a  corresponding  groove  in  the  end  of  the 
guide  bushing  and  when  thus  joined  forms  the  feeding 
mechanism  for  the  bar.  The  bar  is  turned  by  hand,  each 
turn  feeding  it  a  distance  equal  to  the  lead  of  the  screw. 

A  connecting-rod  reaming  fixture  is  shown  at  the  left 

in  Fig.  2.  The  reamer  bar  is  fitted  with  bushings  and 
the  cutters,  of  which  two  are  shown  in  the  illustration, 
are  pinned  to  the  bar.  The  fixture  will  accommodate 
rods  of  different  lengths,  this  being  accomplished  by 
having  the  member  that  holds  the  small  end  of  the  rod 
hinged  so  that  it  will  adjust  itself. 

On  the  same  bench  with  the  connecting-rod  fixture  is 
a  magnetizer  for  magneto  magnets.  It  is  made  of  two 
steel  blocks,  each  containing  an  electric  coil.  The  mag- 

net, which  is  shaped  like  a  horse-shoe, 
is  placed  with  the  ends  in  the  slots  A, 
and  the  current  is  turned  on.  The 
results  are  almost  instantaneous. 

Grinding  Valves 

The  operator  shown  in  Fig.  3  is 
grinding  a  valve  in  a  Parker  grinding, 
drilling  and  turning  machine.  The 
machine  is  entirely  self-contained, 
being  driven  by  a  i-hp.  Westinghouse 
motor.  Any  ordinary  valve  can  be 
ground  in  this  machine  in  an  average 
time  of  one  minute,  after  the  grinding 
wheel  has  been  set  at  the  desired 
angle,  and  this  can  be  done  almost 

instantly.  The  plate  to  which  the  motor  is  attached  and 
the  journal  for  the  grinding  wheel  spindle  are  made  in 
one  unit,  so  that  the  spindle  can  be  set  at  any  angle  from 
vertical  to  horizontal.  A  drill  chuck,  milling  cutter  or 
turning  tool  can  be  attached  to  the  spindle  if  desired, 
making  it  possible  to  perform  all  sorts  of  small  opera- 

tions.   The  speed  of  the  wheel  shown  in  the  illustration 

FIG. 2 — CONNECTING  ROD  REAMING  FIXTURE  AND 
MAGNETO  MAGNETIZER 
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is  7,500  r.p.m.,  and  the  valve,  400  r.p.m.  
The  chuck  is 

adjusted  for  position  by  means  of  cross
  and  vertical 

feeds,  and  the  wheel  is  fed  past  the  work  by 
 hand,  as 

'^Se' operation  shown  in  Fig.  4  is  that  of  stoning  a 

cylinder,  using  the  tool  shown  at  A  in  F
ig.  5.  ine 

body  of  the  tool  is  aluminum,  eight  inches  
long  and 

slightly  smaller  than  the  cylinder  bore.  
It-  has  four 

slots,  each  I   in.  square,  for  carrying  f
our  oil-stones 

FIG.  3— GRINDING  A  VALVE  SEAT
 

Similar  to  the  one  shown  in  front  of  the 
 tool  on  the 

bench.     Four  springs  under  each  stone  tend  to  h
old  /t 

tightly  against  the  cylinder  wall,  and  the
  rapidity  with ^  which     a     scored 

cylinder  can  be  re- 

paired is  remark- able. This  tool  is 
manufactured  by  the 
Accurate  Tool  Co., 
Detroit  Michigan. 

The  tool  B,  in  Fig. 

5,  is  a  Vedoe-Peter- 
son  p  i  s  t  o  n-groove 
cleaner,    in    position 
for  cleaning  the 

grooves  in  a  piston. 
This  tool  will  clean 
the  carbon  from  the 

grooves  of  a  piston 
in    much    less    time 

than    would    be    re- 
quired    by     hand 

scraping  and  does  a 
much  better  job.  The 

piston  to  be  cleaned 
is    held    in    a    small 
vise,  as  shown,  or  on 
a    bar    pressed 

through    the    piston 

pin  hole  and  clamped 
in  a  vise.    The  hinge 

FIG.  4— STONING  OUT  A  CYLINDER   in  the  frame  of  the 

FIG    5-(a)  STONING  TOOL,  (b)   PISTO
N-GROOVE  CLEANER, 

(c)    WALKER  MICROGAGE 

holder  allows  the  tool  to  be  opened  so  that  it  c
an  be 

placed  over  the  piston  with  the  cutters  resting
  m  the 

ring  grooves.  The  three  cutters  can  be  adjust
ed  to  the 

approximate  depth  of  the  groove  by  means  of 
 adjusting 

screws,  one  behind  each  cutter  and  then  locked  
m  place 

by  means  of  small  set  screws.  The  knurled  sc
rew  that 

holds  the  two  parts  of  the  handle  together  prov
ides  the 

final  adjustment.  The  carbon  or  other  matter  
is  cleaned 

out  of  the  groove  by  rotating  the  tool  around  th
e  piston. 

Inspection  of  Cylinders 

The  tool  shown  at  C,  Fig.  5,  is  a  Walker  microga
ge, 

used  for  testing  the  size  and  concentricity  of  cy
linders 

and  its  operation  can  be  seen  in  Fig.  6.  It  consi
sts  of 

an  aluminum  frame  carrying  contact  points  con
nected 

to  a  dial  indicator.  A  handle  is  attached  to  the
  frame 

so  that  it  can  be  moved  to  any  desired  position  m
  the 

cylinder  bore.  As  the  dial  faces  the  operato
r  any 

variation  in  the  diameter  of  the  bore  can  be  note
d  at 

once  A  steel  ring,  or  "setting  block,"  of  th
e  correct 

bore  diameter,  is  used  for  setting  the  indicato
r. 

The  cylinder  shown  in  Fig.  7  has  been  connec
ted  with 

the  air-line  and  is  about  to  be  inspected  for  leaks
.  The 

vertical  air  pipe  under  the  bench  is  screw
ed  into  a 

square  plate  which  is  bolted  to  the  bench,  an
d  the  cylin- 

der is  bolted  to  the  plate  in  the  position  shown
.  A 

gasket  between  the  plate  and  the  face  of  t
he  cylinder 

prevents  the  escape  of  air.  A  small  amount 
 of  oil  is 

poured  into  the  port  and  the  air  turned  o
n  If  the 

cylinder  leaks,  the  oil  will  form  bubbles  at
  the  leaky 

place,  affording  a  quick  method  of  det
ection. 

A  Canedy-Otto  connecting  rod  and  piston 
 aligning- 

FIG.  6— INSPECTING  A  CYLINDER 
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gage  is  shown  in  Fig.  8.  The  face  of  the  gage,  which  is 
ground  and  scraped  to  a  plane  surface,  is  square  with 
the  pin  over  which  the  large  end  of  the  connecting  rod 
is  passed.  If  the  piston  is  not  square  with  the  hole  in 
the  large  end  of  the  connecting  rod,  the  error  can  be 
instantly  detected. 

Measxjring  the  Gasoline  Flow 

A  Penbei-thy  "Flometer"  of  the  portable  type  is 
shown  attached  to  the  side  of  a  car,  in  Fig.  9.  The 
gasoline  passes  through  this  device,  on  its  way  to  the 
cylinders,  and  is  registered  on  the  face  of!  the  meter  in 
gallons  per  hour.  The  rear  end  of  the  car  is  jacked  up, 
the  clutch  thrown  in,  and  the  speed  of  the  car  calculated 

FIG.  7— TESTING  FOR  LEAKS.  FIG.  8— CONNECTING 
ROD  TEST  GAGE 

FIG.  9— PENBERTHY  FLOMETER  i 

In  the  meantime,  a  clerk  has  marked  the  order  num- 
ber, name  of  the  owner,  time  the  car  came  into  the  shop 

and  time  wanted,  on  the  blackboard  shown  in  Fig.  11. 

If  the  owner's  name  is  unknown,  the  make  of  the  car 
is  used  instead.  When  the  work  has  been  completed, 
the  workman  makes  a  check  mark  in  the  column  marked 

"check."  As  soon  as  a  check  mark  appears  on  the 
board,  the  inspector  examines  the  work  done,  and  if 
found  satisfactory,  he  signs  his  name  in  the  last  column 
and  hangs  an  O.K.  tag  on  the  car.  The  status  of  any 
car  can  be  determined  by  a  glance  at  the  blackboard. 

A  control  board  is  not  only  a  great  convenience,  but 
almost  a  necessity  if  a  foreman  is  to  keep  posted  on  the 
progress  of  the  work  and  to  be  able  to  apportion  the 
jobs  to  the  best  advantage.     It  is  a  real  time-saver. 

from  the  r.p.m.  of  the  rear 
wheels.  Thus  the  amount  of 
fuel  consumed  per  mile,  or  the 
mileage  per  gallon  of  fuel,  can 
be  positively  known.  Every 
car  gets  this  test  before  it  is 
allowed  to  leave  the  shop,  so 
that  any  defect  that  might 
tend  to  increase  the  amount  of 
fuel  used  can  be  discovered 
and  remedied. 
When  a  car  comes  into  the 

shop  for  repairs  it  is  imme- 
diately given  an  order  num- 

ber and  a  work  ticket  is  made 
out  for  it.  When  a  workman 

starts  work  on  a  car,  he  regis- 
ters on  the  ticket  the  time 

started  and  hangs  the  ticket 
under  his  name  on  the  board 
shown  in  Fig.  10.  The  fore- 

man, by  referring  to  this 
board,  can  instantly  learn 
what  cars  are  in  process,  and 
what  job  each  man  is  working 
on  at  any  time. 

'iTSf-WW, 

I     I    ̂1     I 
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FIG.   10 — WORK-TICKET  BOARD.     FIG.   11 — REGISTER  OF  CARS 
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The  Millwright 
By  George  Walter 

In  Charge  of  Maintenance,  MillhoUanrt  Machine  Co., 
Indianapolis,  Ind, 

DURING  THE  PAST  decade  there  has  appeared  in 
the  majority  of  machine  shops  in  this  country  a  sort 

of  repair  man  or  maintenance  man  known  as  a  "mill- 
wright." The  name  millwright  may  be  found  in 

Webster's  International  to  be  a  man  who  builds  a  mill, 
and  up  to  this  new  period  his  duties  entailed  just  this 
kind  of  work.  The  millwright  used  to  be  a  carpenter, 
a  tinner  and  a  man  who  had  to  be  able  to  set  up  ma- 

chinery. He  had  to  be  able  to  do  anything  a  carpenter 

could  do,  and  yet  a  carpenter  could  not  qualify  as  a  mill- 
wright. He  was  usually  employed  by  a  firm  engaged  in 

the  manufacture  of  mill  equipment  and  was  sent  from 
place  to  place  by  this  company  to  install  its  equipment. 

In  comparison  he  was  similar  to  the  "road  man"  of 
today. 

Duties  op  Millwright 

Gradually  mill  owners  came  to  realize  the  need  of  a 
man  to  maintain  machinery  after  it  had  been  installed. 
This  man  we  know  as  the  present  day  millwright.  He 
is  maintained  not  by  the  company  manufacturing  the 
machinery,  but  by  the  company  operating  it,  and  his 
duties  cover  a  wide  field. 

Should  the  superintendent  want  a  machine  moved 
from  one  end  of  the  shop  to  another,  he  calls  upon  the 
millwright.  The  millviTight  moves  the  machine,  lines 
it  up  vdth  the  lineshaft,  sets  the  countershaft,  puts  on 
the  belts  and,  in  short,  places  the  machine  in  commis- 

sion in  its  new  location.  If  the  roof  leaks,  it  is  the  mill- 
wright's business  to  repair  it.  If  a  belt  breaks,  he 

mends  it.  Many  small  shops  have  even  found  it  possible 

to  dispense  with  the  electrician  and  call  for  a  "mill- 
wright, handy  with  electrical  equipment." 

Less  knowledge  is  required  of  the  present  day  mill- 
wright and  a  great  deal  more  manual  labor.  His  wage 

has  dropped  correspondingly.  The  millwright,  once  one 
of  the  highest  paid  mechanics  in  the  country,  can  now 
be  secured  at  a  rate  far  below  that  of  an  ordinary  ma- 

chinist. Nevertheless,  there  is  a  great  field  for  a  man 
in  this  line  of  work  if  he  has  the  pep,  ambition  and 
brains  to  make  his  job  a  little  better  than  it  was  when 
he  acquired  it.  How  many  millwrights  bother  to  take 
measurements  when  setting  machines.  Generally  they 
stand  back  in  the  shop  and  squint  one  eye  while  another 
man  shoves  the  machine  around  with  a  crowbar.  When 
he  gets  it  where  it  looks  to  be  in  position,  he  lags  it 
down.  If  the  belt  runs  off  he  cuts  the  splice  on  an 
angle  and  makes  it  stay  on.  The  fact  that  such  a  belt 
is  pulling  on  one  edge  while  the  other  is  running  slack 
does  not  worry  him,  and  when  the  belt  wears  out  ahead 

of  schedule  he  decides  it  was  made  "during  the  war." 

Experience  Offered  in  Millwright  Work 

Why  should  it  be  necessary  for  the  engineering  de- 
partment to  figure  out  the  sizes  of  pulleys  required  to 

drive  a  machine  at  a  given  speed  when  the  speed  of 
the  line-shaft  and  the  size  of  the  pulleys  on  the  counter- 

shaft and  on  the  machine  are  known  to  the  millwright? 
A  few  hours  study  in  spare  time,  and  any  man  with  a 
common  school  education  and  a  little  mechanical  ability 
should  be  able  to  learn  the  method  of  working  out  this 
problem  without  the  aid  of  a  highly  paid  expert. 
Why  should  he  not  learn  the  elements  of  machine 

operation  so  as  to  be  able  to  do  a  simple  job  of  bushing 
on  an  idle  lathe  without  calling  upon  the  shop  superin- 

tendent and  so  interfere  with  production?  A  fit  job 
without  extreme  accuracy  is  wanted,  and  a  set  of  calipers 
will  do  the  measuring  very  nicely  if  the  man  is  not 
familiar  with  the  reading  of  a  micrometer. 
What  harm  can  it  do  for  a  millwright  to  take  an 

interest  in  the  electrical  motors  in  his  shop?  Or  learn 
all  he  can  about  their  construction  and  maintenance? 

Why  shouldn't  he  learn  the  right  and  wrong  way  to 
renew  a  fuse?  How  many  millwrights  know  how  the 

back-gears  of  a  milling  machine  operate?  Why  shouldn't 
a  millwright  be  able  to  renew  a  broken  window  pane 
with  neatness  and  dispatch  so  that  it  would  not  attract 
attention  when  visitors  are  around  the  shop?  A  pipe 
wrench  is  not  expensive,  and  a  small  shop  can  better 
afford  to  purchase  a  set  of  dies  and  taps  than  to  employ 
a  pipe  fitter  regularly  or  call  a  high  priced  man  in  from 
the  outside  to  repair  a  leak  in  a  drinking  fountain. 

Most  companies  are  ready  and  willing  to  pay  such  an 
all-around  man  a  little  more  than  an  average  millwright 
has  any  right  to  expect.  There  are  shops  where  the 
millwright  is  getting  upwards  of  a  dollar  an  hour  and 
there  are  others  where  he  is  getting  thirty  cents.  The 
men  themselves  are  to  blame  for  this  condition. 

There  are  millwrights  who  have  become  maintenance 
superintendents  at  high  salaries.  Why  not?  They 
have  a  better  opportunity  than  either  the  electrician, 
the  machine  repair  man  or  the  carpenter  to  learn  all 
there  is  to  learn  about  maintenance  work.  The  time 
is  bound  to  come  when  a  general  maintenance  man  will 
be  a  necessity  to  every  shop,  and  the  best  training  a 
man  can  have  for  this  position  is  actual  experience. 

Side  Jobs  Help  Small  Shops 

By  Frank  V.  Fauliiaber 

The  addition  of  side-lines  enables  some  machine  shops 
to  operate  more  profitably,  particularly  during  such 
times  when  orders  fall  off.  Often  we  find,  in  the  case 
of  the  smaller  shop  notably,  that  not  enough  work  is 
on  hand  for  the  toolmaking  department,  with  the  result 

that  certain  help  is  laid  off,  an  action  to  be  later  re- 
gretted. The  object,  of  course,  is  to  maintain  the 

working  forces  intact  so  far  as  possible  without  operat- 
ing at  a  loss.  One  plant  has  hit  upon  a  good  idea  here 

that  may  suggest  a  way  out  for  others. 
The  plant  is  of  small  proportions  and  turns  out  a 

lot  of  metal  specialties.  Usually  there  is  not  enough 
work  on  hand  for  the  one  toolmaker.  During  busy  times 
there  is  an  assistant,  or  perhaps  two,  and  particularly 
then  is  the  plant  operating  to  advantage.  Reflecting  over 
this,  the  department  head  pondered  the  question  of 
extra  work  from  outside  previously  never  undertaken. 
The  boss  was  receptive  to  his  suggestion,  with  the  result 
that  orders  are  now -regularly  taken  for  machine  dies 
from  neighboring  firms  who  have  not  the  facilities  to 
do  this  work,  and  but  small  call  for  it. 

As  a  result  of  the  preceding  events  the  tool-shop  is 
now  rather  busy.  There  are  no  slow  periods  and  every 
minute  is  used  to  advantage.  There  is  also  an  auto- 

mobile shop  in  the  community  for  which  the  machine 
plant  now  turns  out  occasional  work.  The  larger  plant.« 
may  not  want  to  bother  with  this  particular  feature, 
but  it  is  well  worth  considering  in  the  case  of  the  small 
shops.  There  is  always  a  lot  of  work  on  the  side  to  be 
had,  which  can  be  attracted  easily  enough. 
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Design  and  Construction  of 

Large  Machine  Tools 
By  GEORGE  H.  BENZON,  Jr. 

Kngineer,  Wm.  Sellers  &  Co.,  Inc.,  Philadelphia,  Pa. 

Limitations  imposed  on  design  by  materials  and  available 

shop  equipment  —  Problems  involved  in  the  design  and 
construction  of  large  boring  mills  and  planers 

THE  SUBJECT  covered  by  the  above  title,  as 
generally  understood  is  a  very  broad  one.  In  fact, 
it  covers  two  somewhat  different  types  of  ma- 
chines commonly  classed  under  the  general  title.  There 

are  machines  which  are  used  for  accurate  cutting  and 

finishing;  these  belong  distinctly  in  the  machine-tool 
class.  There  are  also  those  which  are  used  for  metal 

working  other  than  finishing.  The  first-mentioned 
class,  however,  will  be  the  one  made  the  subject  of  this 
discussion. 

It  is  obvious  and  natural  that  the  demand  for  large 
tools  diminishes  as  the  sizes  of  the  tools  increase. 
Developments  of  large  mechanical  and  electrical 
projects  of  continually  increasing  size  must  include 
consideration  of  the  means  of  production,  and  involve 
in  many  cases  installations  of  large  machine  tools  to 
accomplish  the  ends  desired.  The  development  of  one 
such  project  frequently  raises  the  general  requirements 
in  the  particular  industry  to  which  it  belongs  and  in- 

cites competing  development.  The  requirement  for- 
these  tools  is  very  irregular.  Some  lines  lie  dormant 
for  a  long  time,  during  which  others  are  very  active, 
and  then  the  active  ones  drop  out  entirely  for  a  period 
and  others  take  their  place.  There  are  also  times  when 
the  saturation  point  is  temporarily  reached,  during 
which  the  whole  market  is  dead. 

Problems  of  Design 

Machinery  for  building  in  the  most  efficient  way  the 
ever-increasing  sizes  of  tools  the  market  demands, 
would  involve  an  investment  far  in  excess  of  that  which 

would  predicate  an  equitable  return.  The  machine-tool 
builder  therefore  in  many  instances  has  to  use  average 
large-shop  equipment  to  produce  tools  of  a  larger  size 
than  any  he  has  in  his  establishment.  This  condition 
requires  considerable  attention  from  the  designer,  who 
must  plan  the  large  units  of  the  machine  so  that  they 
may  be  handled  by  existing  equipment  and  at  the  same 
time  not  suffer  in  their  value  as  a  part  of  the  big 
machine  tool. 

Large  patterns  are  bulky  in  storage  and  expensive 
in  maintenance  to  such  an  extent  that  in  many  cases 
the  designer  must  try  to  adapt  them  to  a  variety  of 
uses.  It  frequently  pays  to  make  a  mold  from  a  larger 
pattern  and  to  stop  it  off  with  cores,  rather  than  make 

a  new  pattern  for  the  job.  The  time  required  to  make 
new  large  patterns  for  a  machine  might  affect  delivery 
dates  seriously  and  cause  the  loss  of  sales.  The  de- 

signer must  bear  all  of  this  in  mind,  and  also  consider 
the  feasibility  and  desirability  of  compromise  in  shap- 

ing the  large  units. 
Another  factor  entering  into  the  design  and  con- 

struction is  the  limiting  sizes  of  parts  that  can  be 
conveniently  shipped.  Bridge  and  tunnel  clearances  on 
the  railroads  limit  the  dimensions  of  parts  that  can  be 

.^bstractfcU  from  a  paper  presented  at  a  joint  meeting  of  the 
riiiladflphia  Local  Section  and  the  Machine  Shop  Division  of  the 
Amfrioan  Society  of  Mechanical  Engineers,  the  Engineers'  Club n(  riiiladelphia,  and  the  Philadelphia  Section  of  the  American 
Tiisfitiite  of  Electrical  Engineers  at  Philadelphia,  Feb.  27,  1923. 

FIG.  1— LARGE  BORING  AND  TURNING  MILL 

shipped  as  a  unit.  Machine  tools  must  be  made  so  that 
after  having  been  assembled,  tested,  and  corrected 
where  necessary  to  an  accuracy  seldom  matched  in  other 
mechanisms,  they  may  be  taken  down,  shipped,  reas- 

sembled, and  reproduce  after  these  operations  the  same 
degree  of  accuracy  as  when  under  test. 

The  quality  of  machine  tools  for  finishing  is  depend- 
ent on  sound  design  backed  up  by  expert  foundry  and 

machine  work ;  and  all  of  these  factors  must  rest  on  the 

foundation  of  experience.  Detailed  planning  and  in- 
struction can  rarely  be  applied  in  such  work,  and 

therefore  the  individual  experience  of  the  men,  as  well 
as  of  the  foremen,  has  an  appreciable  effect  on  the 
character  of  work  produced. 

In  the  drafting  room  there  must  be  a  thorough  knowl- 
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edge  of  shop  conditions,  shipping  conditions,  and  of  the 
difficulties  encountered  in  previous  experience  in  build- 

ing the  big  machines.  In  the  pattern  shop  and  foundry 
there  must  be  knowledge  of  the  action  of  the  molten 
metal  in  cooling,  which  will  enable  the  patternmaker 
and  the  foundryman  to  gage  with  some  degree  of  cer- 

tainty the  eccentricities  of  the  metal  in  large  castings 

FIG.    2— LARGE   PLANER   FOR   ELECTRICAL  WORK 

so  that  those  delivered  to  the  machine  shop  will  be 
sound. 

A  large  casting  must  be  designed  so  that  as  far  as 
possible  the  various  sections  will  balance  each  other 
in  cooling.  Lack  of  balance  in  a  long  casting,  for 
Instance,  if  not  properly  compensated,  will  cause  it  to 
distort  in  cooling,  often  to  such  an  extent  that  the 
amount  of  finish  allowed  in  the  pattern  shop  is  of  no 
use.  There  are  some  cases,  however,  where  it  is  neces- 

sary to  use  unbalanced  sections.  In  these  cases  experi- 
ence teaches  how  much  the  mold  should  be  distorted 

to  offset  the  natural  tendency  of  the  casting.  Inter- 
rupted flow  of  metal  in  pouring  a  large  casting  may,  in 

fact  will,  if  it  occurs,  detract  from  the  value  of  the 
casting. 

Limitations  Caused  by  Materi.\l 

In  order  to  produce  a  good  close-grained  material  on 
the  wearing  surfaces  of  the  machine,  it  has  been  found 
desirable  and  practical,  using  a  high-silicon  iron,  to 
cool  these  surfaces  quickly  by  casting  them  against 
chill  blocks.  The  metal  produced  in  this  way  is  not 
what  is  known  commercially  as  chilled  iron.  While  it 
is  common  knowledge  that  this  method  is  desirable  and 
practical,  some  years  of  experience  as  to  size  of  chills 
and  analysis  of  metal  are  essential  in  the  making  of 
large  castings  in  order  that  satisfactory  and  consistent 
results  may  be  obtained. 

In  the  machine  shop  the  castings  must  be  properly 
handled  to  produce  accuracy.  All  castings  as  they  come 
from  the  foundry  contain  a  great  number  of  internal 
stresses.  When  some  of  these  stresses  are  released  in 
machining,  others  that  they  have  been  balancing  are 
also  released  and  produce  distortion.  It  is  therefore 
necessary  that  these  large  castings  should  be  rough- 
machined  in  the  proper  sequence  of  operations  and  that 
enough  time  between  be  given  for  the  stresses  to  work 
themselves  out  before  final  conditioning. 

One  of  the  disturbing  factors  in  the  construction  of 
large  machine  tools  is  the  variation  in  temperature  be- 

tween night  and  day  and  between  floor  temperatures 

and  temperatures  which  exist  at  a  height  of,  say,  25  ft. 
above- the  floor.  For  instance,  in  testing  the  alignment 
of  the  housings  or  uprights  on  large  machine  tools, 
variation  in  temperature  will  cause  uprights  to  move 
from  one  side  of  a  plumb  line  to  the  other  in  compar- 

atively short  time. 
The  main  bearings  on  large  machine  tools  must  be 

accurately  fitted.  To  do  this  conveniently,  where  pos- 
sible the  bearings  are  capped  and  bushed  and  each 

bearing  scraped  to  fit  its  individual  shaft.  A  properly 
designed  bearing,  if  improperly  fitted  during  erection, 
may  in  a  very  short  time  of  running  develop  such 
trouble  that  the  design  of  the  bearing  may  be  ques- 

tioned and  throw  discredit  on  the  machine  performance. 
All  of  the  main  bearings  in  high-grade  machine  tools 

are  bushed  in  order  that  (1)  the  best  possible  kind  of 
metal  may  be  provided  for  the  bearing  surface,  and  so 
that  (2)  in  case  of  accidental  cutting  or  scarring  or 
wearing  in  service  the  bearing  may  be  renewed  by 
replacing  an  old  bushing  with  a  new  one. 

The  Boring  and  Turning  Mill 

A  detailed  discussion  of  design  and  construction  as 
applied  to  any  one  tool,  to  be  complete,  would  take  up 
more  space  than  is  available  for  all  of  this  paper.  How- 

ever, one  or  two  specific  cases  may  be  taken  to  illustrate 
.some  of  the  outstanding  points. 

Fig.  1  will  give  an  idea  of  the  proportions  of  a  large 
boring  and  turning  mill.  To  appreciate  the  size,  com- 

parison may  be  made  with  the  medium-sized  boring 
mill  set  on  the  work  table  of  the  large  mill.  The  small 

mill  shown  swings  100  in.  between  the  uprights  or  hous- 
ings; the  large  mill  swings  35  ft.  and  has  a  maximum 

clearance  between  the  work  table  and  the  underside  of 
tool  heads  of  18  ft.  The  rams  at  whose  lower  ends  the 
cutting  tools  are  carried  have  a  stroke  of  7  ft.  The 
weights  of  some  of  the  large  castings  are  as  follows: 
bed,  98,000  lb.;  table,  73,000  lb.;  crosshead  bar,  66,000 
lb.;  total  weight  of  machine,  429,200  pounds. 

The  main  problems  confronting  the  designer  in  this 
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FIG.    3— MULTIPLE    PUNCHING    MACHINE,    OPERATED 
AITTOMATICALLY  from   a   PUNCHED 

PAPER  TEMPLET 

instance  were  that  the  machine  was  to  carry  on  the 
table  work  weighing  up  to  75  tons,  bore  a  true  hole  7 
ft.  long,  and  face  and  turn  accurately.  The  accuracy 
required  in  the  bore  will  probably  not  permit  over  0.002 
in.  variation  in  round  or  in  parallel  in  the  length  of  7 
ft.  To  obtain  the  requisite  accuracy  the  guides  on  the 
crossrail  on  which  the  tool  heads  move  must  be  very 
close  to  a  perfect  parallel  to  the  annular  bearing  surface 
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on  top  of  the  bed.  Obviously  the  tendency  of  a  beam 
suspended  on  screws  36  ft.  from  center  to  center  is  to 
deflect  somewhat,  due  to  its  own  weight  and  the  weight 
of  the  tool  heads.  To  remove  the  sag  in  the  crossrail, 
a  separate  casting  in  the  form  of  an  arched  girder  is 
bolted  to  the  top  of  the  crosshead  bar.  The  arched 
girder  is  mounted  between  a  solid  abutment  at  one  end 
of  the  crosshead  and  a  wedge  abutment  at  the  other. 
Both  abutments  are  on  the  crossrail  and  in  a  vertical 
plane  as  near  to  the  front  edge  of  the  crossrail  as 
permissible.  By  adjusting  the  wedge  at  one  end  of  the 
arched  girder  it  is  compressed  between  the  abutments 
on  the  crossrail,  thereby  putting  enough  stress  into  the 
arched  girder  to  deflect  it  and  the  crossrail  upward 
sufficiently  to  straighten  the  crossrail  and  remove  the 
initial  deflection. 

Another  problem  confronting  the  designer  is  that  of 
supporting  the  cutting  tool  in  a  sufficiently  rigid  man- 

ner to  take  reasonably  heavy  boring  cuts  when  the  tool 
is  extended,  say,  7  ft.  to  10  ft.  below  the  bearing.  This 
puts  a  bending  as  well  as  a  twisting  strain  upon  the 
tool  bar,  and  a  twisting  and  bending  strain  upon  the 
crossrail.  To  resist  these  forces  in  the  crossrail,  the 
rail  is  made  of  a  box  construction.  In  the  machine 
.shovm  this  box  is  a  continuous  section  the  full  distance 
between  the  two  uprights  and  is  clamped  at  the  back 
edge  of  this  extended  section  to  the  uprights,  at  both 
sides. 

The  Large  Planer 

In  Fig.  2  is  shown  a  large  planer  erected  in  the  shops 
of  one  of  the  large  electrical  manufacturing  companies. 
A  conception  of  the  proportions  of  this  machine  can  be 
formed  by  comparison  with  its  surroundings  and  with 
the  height  of  the  workman  standing  on  the  table.  It  is 
made  with  a  table  to  plane  work  36  ft.  long.  The 
over-all  length  of  the  bed  is  65  ft.  8  in.  The  clearance 
between  the  housings  is  16  ft.  2  in.  and  the  distance 
from  the  table  to  the  underside  of  the  crossrail  is  13  ft. 
4  in.  These  figures  fix  the  limits  for  the  size  of  the 
work  that  can  be  handled  on  it.  The  bed  weighs  123,400 
lb.  and  the  table  (38  ft.  6  in.  long)  151,000  lb.,  the  total 
weight  of  the  machine  being  412,340  lb. 

On  a  machine  of  this  type  the  outstanding  consid- 
erations are  as  follows :  It  must  be  so  constructed  that 

it  will  produce  flat  and  parallel  surfaces  throughout  its 
complete  working  range.  The  parallel  accuracy  is  of 
course  controlled  to  a  great  extent  by  the  foundations 
upon  which  the  machine  is  installed.  Where  accurate 
work  is  required  from  a  planer,  the  bed  should  be  tested, 
for  level  and  straight,  at  short  periods,  for  some  time 
after  installation  and  thereafter  at  such  periods  as  may 
be  indicated  by  the  character  of  the  output  of  the  ma- 

chine. In  the  builder's  shop,  however,  the  machine 
must  be  set  up  so  that  it  will  plane  flat  and  parallel 
within  extreme  limits  of  a  few  thousandths  of  an  inch. 

Problems  op  Large  Planer 

The  same  problem  confronts  the  designer  in  this  case 
as  in  that  of  the  boring  mill,  namely,  the  design  and 
construction  of  the  rail  on  which  the  planing  toolholdcrs 
are  carried.  As  the  planers  so  far  built  have  not 
reached  the  width  between  the  uprights  required  on 
boring  mills,  it  has  not  been  necessary  to  make  the 
crossrails  of  as  heavy  a  section  as  on  the  boring  mills; 
but  the  same  considerations,  on  a  reduced  .scale,  indicate 
the  desirability  of  the  use  of  the  arched  girder  to  elimi- 

nate the  initial  deflection  of  the  rail.    Another  feature  of 

great  importance  is  the  question  of  adequate  mechanism 
whereby  the  heavy  table,  and  heavy  work  carried  on 
the  table,  may  be  reciprocated  at  desirable  speeds.  The 
planing  machine  cuts  in  one  direction.  The  return 
stroke  of  the  platen  and  work  is  therefore  lost  time,  and 
must  be  reduced  to  the  smallest  possible  amount  in  effi- 

cient production. 
In  the  planer  in  particular,  the  designers  and  builders 

have  to  thank  the  electrical  engineers  for  the  best 
solution,  so  far,  of  the  problem  of  reversing  driving 
means.  A  reversing  motor  having  direct  connection  to 
the  driving  gear  of  the  planer  has  been  developed  in 
capacities  up  to  75  hp.  and  both  it  and  the  control  have 
been  found  to  stand  up  successfully  under  the  strain 
of  continuous  reversal. 

Compressed  air  is  used  for  some  of  the  operations 
which  in  the  smaller  and  earlier  machine  tools  were 
performed  manually.  A  notable  instance  of  this  is 
found  in  these  same  large  boring  and  turning  mills 
and  planers.  Rigidity  is  essential  to  the  satisfactory 
performance  in  cutting  and  the  crossrail  of  a  mill  or 
planer  must  be  firmly  clamped  in  position  during  the 
cutting  operation.  For  this  purpose  adequate  clamps 
are  provided  to  the  inside  and  outside  of  the  housings. 
When  it  is  desired  to  change  the  distance  between  the 
platen  or  work  table  and  the  cro.ssrail,  these  clamping 
bolts  must  be  released,  and  tightened  again  after  set- 

ting. On  a  high,  wide  machine  these  bolts  are  in 
inconvenient  positions  for  the  operator  to  reach.  To 
obviate  this,  pneumatic  clamping  devices  are  arranged 
so  that  a  machinist  from  a  position  on  the  floor  can,  by 
moving  a  small  air  valve,  control  either  of  the  required 

operations. 
Boring  mills  and  planers  have  been  selected  from 

which  to  draw  the  examples  given,  as  being  the  two 
outstanding  largest  types  of  surface-finishing  machine 
tools  constructed  up  to  the  present  time.  Indications 
are  that  .still  larger  planers  and  boring  mills  will  be 
built  in  the  near  future  than  have  been  built  before. 
There  will  shortly  be  in  the  market  inquiry  for  a  planer 
to  plane  20  ft.  between  the  housings,  and  a  boring  mill 
to  swing  40  ft.  between  the  uprights. 

There  are  other  large  machine  tools,  such  as  the 
multiple  punching  machine  illustrated  in  Fig.  3,  in  which 
developments  of  equal  importance  to  those  mentioned 
have  taken  place,  and  their  design  and  construction 
offer  many  interesting  problems. 

Men  Apply  for  Boys'  Jobs 
By  a.  W.  Forbes 

A  number  of  my  articles  have  appeared  in  the 
American  Machinist  stating  the  opportunities  for  young 
boys  in  the  industries  and  particularly  in  my  shop.  As 
a  result  of  these  articles  a  number  of  men  have  applied 
for  work,  but  not  a  single  boy  under  17  years  of  age 
has  stated  that  he  was  in  any  way  influenced  in  applying 
by  seeing  anything  in  the  American  Machinist. 

If  an  article  in  your  piper  mentioned  an  opportunity 
for  old  men,  do  you  suppose  the  boys  would  apply? 
Or  possibly  your  readers  do  not  have  sons  for  whom 
they  wish  to  give  the  same  opportunities  that  they  want 
for  themselves. 

It  would  not  be  strange  if  person.s  disngreed  with  me 
and  did  nothing,  but  what  puzzles  me  is  why  a  father 
who  hears  of  something  recommended  for  a  boy,  ap- 

plies for  it  him.self  instead  of  for  his  son. 
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Reducing  Costs 
and  Increasing  Production 

By  M.  G.  Cochran 
Toronto,  Canada 

IT  IS  surprising  how  easy  the  solution  of  a  manufac- 
turing problem  can  be,  once  you  put  your  mind  to  it, 

and  yet  how  often  a  certain  operation  is  allowed  to 
exist  simply  because  it  has  been  done  that  way  for 
several  years. 

Unfortunately,   the  tendency   is  to   let  well  enough 

FIG.  :— THE  OLD  TYPE  JIG 

alone.  "We  are  getting  out  all  we  require"  is  a  rather 
common  statement  when  improvement  is  suggested,  yet 
this  is  the  wrong  attitude  to  take. 

Many  "a  foreman  has  been  proud  of  his  existing  jigs and  fixtures,  yet  suddenly  he  sees  a  new  idea,  applies 
it  to  his  own  work,  thereby  increasing  production  and 
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FIG.  2— THE  NEW  TYPE  JIG 

saving  thousands  of  dollars  yearly.  I  remember  clearly 
one  such  incident. 

For  over  five  years  the  type  of  snapper  jig  shown  in 
Fig.  1  had  been  applied  to  fixtures  for  over  200  parts 
in  the  factory  and,  as  the  plant  in  question  was  a  very 
large  one  making  agricultural  machinery,  the  decision 
to  adopt  this  style  of  jib  was  a  very  important  one. 
These  jigs  proved  very  successful,  operated  smoothly, 
increased  production  and  satisfied  even  the  production 
manager. 

Briefly,  here  is  a  description  of  their  construction 
and  operation:  A  is  the  base,  B  the  chuck  jaws 
(usually  three)  operated  simultaneously  by  the  handle 
C.    D  represents  the  ways  in  which  chuck  jaws  slide. 
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FIG.  3 — A  CONVEYOR  THAT  SAVED  MONEY 

E  is  a  centering  cup  which  comes  down  on  the  top  boss 
of  the  work.  G  shows  the  sort  of  toggle  or  snapper- 
movement  lever  from  which  the  jig  got  its  name.  H 
shows  one  of  the  two  guide  pins,  which  have  springs 
attached  at  the  bottom. 

In  action,  the  operator  pulls  the  handle  /  until  the 
toggle  comes  to  the  dead  center,  thus  holding  the  top 
part  of  the  jig  up,  while  work  K  is  placed  in  the  chuck 
jaws.  Next  the  lever  is  released,  the  top  member 
snapped  into  place  and  the  work  quickly  held.  For  five 
years  no  further  improvement  was  thought  of. 
An  apprentice  draftsman  threw  a  bomb  into  camp 

by  remarking  to  the  foreman  one  day  that  "Those  snap- 
ped jigs  were  too  slow."  Without  trying  to  picture  the 

scene,  it  is  enough  to  say  the  foreman  decided  the  lad 
was  crazy.  Later,  this  enthusiastic  tyro  decided  to 
take  his  pet  idea  higher  up,  where,  of  course,  he  should 
have  taken  it  in  the  first  place. 

The  chief  told  the  boy  to  go  to  it  and  show  him,  with 
the  result  that  the  jig  shown  in  Fig.  2  came  into  being. 

At  first  the  chief  was  very  cautious.  "If  we  decide  to 
adopt  this  idea  it  means  the  scrapping  of  over  200 

jigs"  he  said,  "therefore  we  must  give  this  new  jig  a 
thorough  trial."  The  trial  showed  that  in  less  than  a 
month  the  added  production  more  than  paid  for  the  cost 
of  the  new  jig  and  all  the  experimental  work.  Imme- 

diately orders  were  issued  for  a  general  change  and  now 
all  jigs  for  such  work  are  built  as  shown  in  Fig.  2,  and 
operate  as  described  in  the  following  several  paragraphs : 

FIG.  4— TWO  INDEXING  JIGS 
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A  universal  chuck  is  mounted  centrally  on  the  regular 
drilling  machine  table.  A  is  a  swinging  arm,  in  which 
is  a  centralizing  bushing  at  C.  D  is  a  quick  action  spring 
latch  shown  open  at  E.  G  designates  the  chuck  and  B 
the  work  in  one  case.  Note  that  two  styles  of 
gears  are  being  drilled  alongside  of  each  other,  yet  the 
equipment  is  standard.  With  this  style  of  jig,  one  oper- 

ator can  easily  attend  to  three  or  four  machines  with- 
out difficulty.  Thousands  of  dollars  have  been  saved 

.since  the  change  from  the  old  style,  as  greater  accuracy 
is  secured  on  the  later  type. 

Another  case  where  a  simple  change  resulted  in  added 
production  is  shown  in  Fig.  3.  The  piston  line  in  this 
plant  was  arranged  rather  nicely,  but  passing  the  work 
from  one  machine  to  another  by  means  of  tote  boxes 
was  very  unsatisfactory,  yet  for  want  of  a  better 
method,  or  lack  of  initiative,  it  sufficed  for  over  a  year. 
The  simple  conveyor  shown  was  then  evolved  and  since 
its  adoption  there  has  been  less  damaged  work  and 
considerable  added  production. 

The  castings  showTi  at  A,  Fig.  4,  used  to  cause 
trouble,  but  for  some  reason  or  other  the  management 

FIG.  5— MILLING  TEN  KEYWAYS  AT  ONCE 

was  content  to  drill  the  holes  marked  by  chalk  crosses 
in  two  settings.  This  went  on  for  over  a  year,  then  a 

junior  designer  developed  the  fixture  shown  which  oper- 
ates as  follows: 

The  wedge  B  holds  the  work  in  place  over  a  pilot 
which  corresponds  to  the  inside  diameter  of  part  A. 
The  position  of  the  two  holes  is  determined  by  means 
of  the  pin  and  slot  at  C.  The  operator  merely  revolves 
the  central  spindle  of  the  fixture  to  either  extreme  of 
slot.  The  drill  bushing  is  on  a  standard  hidden  by  the 
flange  of  the  casting. 

The  last  illustration.  Fig.  5,  shows  how  ten  keyways 
are  cut  out  at  once,  where  previously  one  was  cut  at 
a  time  on  an  ordinary  milling  machine.  Granted  that 
the  former  method  was  poor  practice,  yet  it  went  on 
for  over  a  year,  before  it  was  decided  to  purchase  a 
machine  suitable  for  the  work. 

The  next  thing  was  to  have  some  simple  and  quick 
method  of  holding  the  work.  By  arranging  clamps  as 
shown,  each  to  grip  two  shafts,  good  production  was 
i^ecured.  Each  clamp  has  tapered  edges  which  help  to 
pull  the  shafts  down  firmly  onto  the  V-blocks  on  the 
bed  of  the  fixture. 

The  examples  which  have  been  shown  could  be  dupli- 
cated many  times  over,  but  the  moral  is  plan,  viz.: 

"Never  let  up,"  irrespective  of  the  fixture  you  may  at 
present  be  using.    Keep  your  eyes  open  constantly.    In- 

terchange of  ideas  is  a  splendid  thing  and  it  is  in  the 
columns  of  the  technical  press  that  many  hints  can  be 
discovered.  Quite  suddenly  up  may  pop  the  very  idea 
you  require.  It  may  be  applied  to  another  type  of  fix- 

ture on  other  work,  but  the  fundamental  principle  is 
the  main  thing.  Get  the  habit  of  studying  the  other 

fellow's  problems  as  well  as  your  own,  for  in  so  doing 
you  may  run  across  the  very  idea  that  will  help  you  in 
your  own  particular  business. 

Simplification  in  the  Oock  Industry 
That  there  are  advantages  to  simplification  by  limit- 

ing the  number  of  styles  in  a  complicated  industry,  such 
as  that  of  clock  making,  where  the  personal  opinion  and 
taste  of  the  consumer  play  a  large  part  in  determining 
style,  is  indicated  by  the  following  letter.  It  was  writ- 

ten by  the  William  L.  Gilbert  Clock  Co.,  Winsted,  Conn., 
and  issued  by  the  U.  S.  Chamber  of  Commerce. 

"Up  to  six  or  seven  years  ago,  this  company  had  car- 
ried a  very  large  line  of  clocks  of  all  kinds  and  descrip- 

tions, many  of  the  patterns  being  but  slight  changes 
from  others.  This  had  grown  through  a  course  of  years 

owing  to  the  trade's  and  the  salesmen's  demanding 
something  new  every  few  months,  until  it  reached  the 
point  where  it  was  next  to  impossible  to  carry  a  com- 

plete line,  and  even  when  a  partial  stock  was  carried,  it 
tied  up  a  large  amount  of  money. 

"We  then  analyzed  the  sales  of  the  various  patterns 
and  arbitrarily  cut  out  the  'duds,'  keeping  only  such 
patterns  as  had  apparently  been  sold  in  quantities  suffi- 

cient to  keep  them  alive.  We  kept  checking  up  on  these 
patterns  so  that  when  we  found  the  interest  in  any  one 
particular  number  lagging,  it  was  quickly  dropped,  and 
if  it  seemed  necessary,  some  good  live  or  new  design 
was  put  in  its  place  with  the  result  that  from  having 
a  list  of  patterns  of  various  items  running  from  four 
to  five  hundred  pieces,  we  now  have  a  line  that  runs 
under  seventy-five  pieces. 

"While  we  still  have  the  demand  from  some  of  our 
customers  and  from  our  salesmen  for  different  clocks 
and  continually  new  patterns,  we  have  found  the  reduced 
number  of  patterns  has  not  only  enabled  us  to  produce 

more  economically  and  make  shipments  in  a  more  satis- 
factory manner  to  our  customers,  but  also  to  make  some 

real  progress. 
"We  do  not  have  so  much  money  tied  up  and  dead  in 

large  inventory,  so  that  if  business  conditions  offer  the 
least  possible  chance  of  making  a  moderate  profit,  we 
can  do  so  and  not  find  that  we  have  tied  up  everything 
in  a  tremendous  inventory  of  numerous  items,  more 
than  half  of  which  cannot  be  sold  in  sufficiently  large 

quantities  to  ever  make  it  a  profitable  proposition." 

Factors  Affecting  Contraction  of  Alloys 
The  most  important  factors  affecting  the  contraction 

of  a  non-ferrous  alloy,  on  casting,  include  (1)  chemical 
composition  of  the  alloy ;  (2)  pouring  temperature ;  (3) 
cross  section  of  the  bar  poured;  (4)  length  of  the  bar 
in  relation  to  its  cross  section;  (5)  character  of  the 
mold,  and  the  method  of  molding;  (6)  gas  occlusion,  and 
overheating  of  the  melt.  These  factors  are  discussed 

briefly  in  Serial  2410,  "Contraction  and  shrinkage  of 
non-ferrous  alloys  as  related  to  casting  practice," 
Bureau  of  Mines,  Washington,  D.  C. 
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Ideas  from  Practical  Men 
Di'voted  to  the  exchange  of  information  on 
useful  methods.  Its  scope  Inclndes  all  divisions 
of  the  machine  building  industry,  from  draft: 
iuK   room   to   shipping   platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    published   are    paid    for 

Magnifying  Glass  for  Filing  Machine 
By  George  Allen 

An  eye  saver  is  shown  in  the  illustration.  It  is  a 
six  inch  reading  glass  adjustably  mounted  on  a  cast 
iron  base.  It  cost  very  little  but  no  amount  of  money 
could  induce  the  toolmakers  to  do  without  it.  One  can- 

not realize  how  much  easier  it  is  to  do  exact  filing  with 

Placing  Limits  on  Drawings 
By  Edward  Heller 

Regarding  placing  limits  on  drawings  it  might  be 
interesting  to  note  here  of  a  method  that  was  used  in 
a  shop  in  New  York  where  the  writer  was  employed  for 
a  time.    Each  drawing  carried  the  following  note : 
Limits  on  common  fractional  dimensions  +  A 

"  decimal  fractions  thus  0.5         or    0.125    ±  0.010 
«        "        "  "  "      0.50       or    0.125    ±  0.005 
«        "        "  "  "      0.500     or  0.125    =t  0.001 
"        "        "  "  "      0.5000  or  0.1250  =t=  0.0005 

Any  limits  that  were  not  included  in  the  above  list 
were  placed  directly  at  the  dimension  involved. 

The  above  limits  were  the  kind  that  were  used  in  that 

particular  shop,  but,  of  course,  such  a  scheme  could  be 
worked  out  for  any  other  set  of  limits. 

PILING  MACHINE  EQUIPPED  WITH  MAGNIFYING  GLASS 

the  aid  of  this  device  until  he  tries  it.  With  a  good 
glass  the  scribed  line  looks  almost  big  enough  to  walk 
on  and  any  unevenness  looks  like  hills  or  valleys  in  the 
landscape.    Just  rig  up  one  and  see  if  I  am  not  right. 

Two  Interesting  Cylinder  Operations 
By  Herbert  Crawford 

The  Pierce-Arrow  Motor  Car  Company  has  adopted' 
continuous  milling  operations  for  the  tops  and  bottoms 
of  its  cylinder  blocks,  the  large  Newton  milling  machine 
shown  in  Fig.  1,  being  used  for  both  rough  and  finish 
milling  at  the  same  setting.  The  roughing  work  is 
divided  between  the  two  milling  cutters  at  A,  while  the 

large  single  milling  cutter  shown  at  B  takes  the  finish- 
ing cut.  An  allowance  of  0.022  in.  is  made  for  a  cylin- 
der grinding  operation.  This  illustration  gives  a  good 

idea  of  the  type  of  fixture  used  and  also  shows  the 

loading  station  at  the  front.  The  table  turns  to  the 
left  and  as  soon  as  the  cylinder  block  comes  out  from 

under  the  finishing  cutter  B,  it  is  removed  and  a  rough 

casting  put  in  its  place  to  be  fed  under  the  roughing 
cutters  as  the  table  continues  its  motion  to  the  left. 

FIG.  1— CONTINUOUS  MILLING  OF  CYLINDER  BLOCKS.     FIG.  2— B
ACK   FACING  BOLT  HOLES 
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A  very  fussy  job  is  the  spot-  or  back-facing  of  the 
cylinder  bolt-hole  bosses,  as  shown  in  Fig.  2.  The 
bosses  are  hard  to  reach  and  the  work  requires  the  use 
of  the  special  device  to  be  seen  in  the  illustration.  The 
facing  cutter  A,  is  supported  in  the  end  of  the  arm  B 
which  is  mounted  on  the  column  C.  The  cutter,  how- 
over,  is  driven  by  the  shaft  D  which  comes  up  through 
the  table  and  has  a  square  end  iitting  inside  a  square 
hole  in  the  cutter  itself.  The  pilot  wheel  E  operates  the 
column  C  which  carries  the  head  B  and  the  cutter  A. 
The  cutter  is  brought  down  against  the  boss  and  faces 
it  in  about  the  time  it  takes  to  describe  the  operation. 
The  spindle  D  is  then  withdrawn  and  the  cylinder  block 
moved  to  the  next  hole. 

A  Handy  Shop  Truck 
By  E.  V.  Allen 

We  use  trucks  like  the  one  shown  herewith,  for  all 
sorts  of  things  around  our  shop.  Lumber  may  be  piled 
on  the  axles  and  the  pointed  spikes  hold  it  in  place. 
The  more  that  is  piled  on  the  better  the  hold.  The 
front  axle  has  two  heavy  eyes  bolted  to  it  into  which 

HANDY  SHOP  TRUCKS 

a  rope  is  tied  for  pulling  and  guiding,  though  most  of 
the  movement  of  the  load  is  obtained  by  pushing.  With 
heavy  timbers  thrown  on  the  axles  the  truck  may  be 
used  for  moving  machines    or  almost  anything  within 
its  capacity.   ♦ 

Using  Old  Pistons  to  Lap  Cylinders 
By  G.  W.  Nusbaum 

A  great  deal  of  information  has  appeared  from  time 
to  time  in  the  columns  of  the  technical  press  relative  to 
the  lapping  of  cylinders  of  automotive  engines  with 
discarded  pistons.  The  articles  in  question  deal  with 
the  most  efficient  way  in  which  to  slot  the  piston,  the 
proper  abrasive  to  use,  the  time  that  can  be  saved  and 
many  other  details. 

It  is  strange  to  note  how  few  automobile  mechanics 
have  an  intelligent  viewpoint  of  the  lapping  process. 
The  theory  of  lapping  calls  for  a  lap  that  is  of  softer 
material  than  the  part  to  be  lapped.  The  lap  is  charged 
with  the  proper  abrasive,  depending  upon  the  material 
to  be  lapped  and  the  character  of  the  finish  desired. 
The  harder  material  is  then  cut  away  by  the  particles 
of  abrasive  that  project  beyond  the  surface  of  the  lap. 

If  a  cast  iron  piston  is  used  to  lap  cast  iron  cylinders 

it  is  evident  that  both  lap  and  cylinder  walls  will  become 
charged  with  abrasive  to  the  same  extent  and  if  extreme 
care  is  not  exercised  there  is  danger  of  scoring  the 

cylinders. 
A  microscopic  examination  of  cast  iron  shows  in- 

numerable pockets  in  its  surface.  The  abrasive  must 
necessarily  fill  these  pockets  and  no  amount  of  washing 
will  dislodge  all  of  the  particles.  The  result  is  that 
lapping  continues  long  after  the  engine  is  assembled, 
thus  increasing  the  v/ear  on  the  pistons  to  no  small  degree 
and  also  unnecessarily  wearing  away  the  cylinder  walls. 

An  Economical  Method  of 

Castellating  Nuts 
By  Francis  M.  Weston,  Jr. 

In  shops  where  castellated  nuts  are  used  too  seldom 
to  warrant  their  being  carried  in  stock,  or  where  a 
special  job  requires  castellated  nuts  of  a  size  not  on 
hand,  the  method  shown  on  the  accompanying  drawing 
saves  much  time  and  labor  in  making  them. 

Seven  nuts  of  the  same  size,  bunched  as  shown,  are 
held  in  an  ordinary  universal  three-jaw  chuck  on  the 
dividing  head  of  a  milling  machine.  Three  milling 
cutters  of  suitable  type  are  set  up  on  the  arbor  of  the 

Jaiv  of  ihuck 

GROUPING  NUTS  FOR  CASTELI/ATING 

machine.  Three  cuts  clear  across  the  work  at  intervals 
of  60  deg.  completely  castellate  all  seven  nuts. 

Hexagon  nuts  fall  naturally  into  the  grouping  shown 
and  can  be  held  firmly  in  the  chuck  without  danger  of 
slippage  or  distortion.  The  spacing  of  the  cutters  on  the 
arbor  of  the  machine  is  found  by  multiplying  the  width 
across  flats  of  one  of  the  nuts  to  be  castellated  by  the 
factor  0.866. 

Even  in  small  lots,  this  method  costs  less  than  the 
usual  makeshift  method  of  milling  the  slots  in  one  nut 
at  a  time.  In  lots  of  a  hundred  or  more,  the  cost  of 

castellating  is  reduced  to  about  one-fourth  er  even  one- 
fifth  of  the  cost  of  castellating  singly.  As  no  special 
equipment  is  required,  this  method  is  applicable  in 
every  shop  where  there  is  a  milling  machine. 
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Making  Punches  on  an  Engine  Lathe 
By  Arthur  C.  North 

I  had  some  punches  to  make  from  li-in.  round  steel, 
3i  in.  long,  of  the  shape  shown  in  the  sketch.  I  made 

them  on  an  18-in.  engine  lathe  without  special  equip- 
ment other  than  the  tool  shown,  which  is  a  single  piece 

of  high-speed  steel  with  a  forming  tool  forged  at  one 
end  and  an  offset  cutting-off  tool  at  the  other. 

The  cutting  edges  were  forged  about  i  in.  above  the 
stock  of  the  shank  for  the  purpose  of  making  it  easy 

THE  WORK  AND  THE  TOOL 

to  grind  the  top  rake  and  also  to  save  time  and  material 
in  reforging.  By  having  both  tools  on  one  shank  and 
both  the  same  side  up,  one  tool  could  be  exchanged  for 
the  other  by  merely  loosening  the  toolpost  screw  and 
swinging  the  shank  around. 

The  forming  tool  has  two  angles,  one  to  form  the  45- 
deg.  bevel  under  the  head  of  the  punch  and  the  other  to 
form  the  pointed  pilot.  When  setting  the  tool  it  was 
necessary  that  the  cutting  edges  be  set  at  the  level  of 
the  lathe  center  and  that  the  45-deg.  angular  face  of 
the  forming  tool  be  set  correctly  to  form  the  bevel  of 
the  head.  The  tool  then  required  no  further  setting 
until  the  piece  was  ready  to  cut  off. 

The  first  movement  was  to  crossfeed  the  tool  in  to 
form  the  pilot.  Then  withdrawing  the  tool  the  proper 
amount,  the  carriage  feed  would  be  thrown  in  and  a 
roughing  cut  taken  over  the  punch,  leaving  the  latter 
about  iV  in.  above  size.  As  the  tool  drew  near  the 
larger  shoulder  of  the  shank  I  would  withdraw  it  slowly, 
allowing  the  carriage  feed  to  continue,  and  thus  form 
the  fillet. 

As  the  tool  in  its  withdrawal  reached  a  position  to 
turn  the  diameter  of  the  shank,  the  cross  movement 
was  stopped  and  the  carriage  feed  continued  until  the 
tool  had  turned  the  length  of  the  shank.  There  the 
carriage  feed  was  stopped  and  the  tool  allowed  to  dwell 
a  moment,  thus  smoothing  up  the  bevel  of  the  head. 
The  tool  was  then  returned  to  the  outer  end  and  a  finish 
cut  taken  over  the  punch  part  and  fillet.  During  this 
cut  I  would  feed  the  tool  slowly  inwards  so  as  to  get  the 

proper  taper  clearance.  No  second  cut  was  needed  on 
the  shank. 

After  filing  and  polishing  the  finished  piece  I  would 
swing  the  tool  around  end  for  end  and  cut  the  finished 

piece  off  the  bar.  As  the  end  of  the  cut-off  tool  was 
ground  with  one  corner  in  advance  of  the  other  the 
piece  would  be  broken  off  before  the  tool  reached  the 
center,  and  the  metal  thus  left  at  the  center  of  the  bar 
became  the  pilot  of  the  next  punch,  only  requiring  a 
finishing  cut  over  the  end,  which  was  the  previously 
mentioned  first  movement. 

I  have  turned  9  of  these  punches  per  hour  (or  10  of 
the  standard  length)  and  have  been  able  to  keep  up 
this  pace  all  day  without  undue  fatigue. 

An  English  Fitter's  Method  of  Fixing 
the  Shaft  of  a  Hammer 

By  ,t.  T.  Towlson 
London,  England 

The  hammer,  in  the  hands  of  the  old  time  "fitter"  of 
the  days  when  machine  tools  for  doing  every  conceivable 
kind  of  a  job  were  not  so  plentiful  as  now,  was  a  tool  of 
artistry  and  but  few  mechanics  of  the  later  days  qualify 
to  the  full  in  its  use  because  the  opportunity  for  and 
scope  of  the  tool  have  become  so  limited  that  they  have 
but  little  chance  and  less  reason  to  acquire  the  skill  of 
their  predecessors. 

Many  years  ago,  but  still  well  within  the  writer'.* 
memory,  the  hand  hammer  and  the  "  'bout"  hammer 
{'"bout"  is  a  contraction  of  the  word  "about")  were 
the  symbols  of  the  fitter's  calling,  and  proficiency  in  the 
use  of  these  tools  was  the  hall  mark  of  the  capable  and 

skilful  workman.  As  its  name  implied,  the  "  'bout'" 
hammer  was  one  to  be  used  in  all  directions — down- 

ward, upward,  sidewise;  with  Ihe  right  or  the  left  hand 
to  the  fore;  or  in  whatever  manner  the  exigencies  of 
the  job  demanded. 

Naturally,  the  workman  who  rook  a  proper  pride  in 
his  skill  at  handling  the  hammer  was  also  very  particular 
about  its  condition.     It  must  hang  well,  balance  well. 

ENGLISH  METHODOF  SETTING  A  HAMMER  HANDLE 

strike  square,  and  must  never  under  any  circumstances 
become  loose  on  the  shaft.  The  appended  description 

and  sketch  show  a  method  of  fastening,  or  "fixing," 
much  used  in  the  writer's  younger  days,  and  he  can 
personally    vouch   for   instances   where    such   hammers 
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have  been  in  daily  service  for  ten,  twenty,  and  even 
thirty  years,  with  the  original  shaft  intact  and  still  in 
excellent  condition. 

In  the  first  place  the  shaft  must  be  nicely  fitted  to 

the  "eye"  of  the  hammer.  A  small  hole  is  then  bored 
transversely  through  the  shaft  in  the  direction  of  the 
smaller  diameter  of  the  ellipse.  A  larger  hole  is  bored 
axially  into  the  shaft  (from  the  hammer  end)  down  to 
and  beyond  the  transverse  hole.  A  hinge-bolt  is  then 
pushed  into  the  axial  hole  until  the  eye  of  the  bolt  is 
opposite  to  the  transverse  hole,  when  a  rivet  of  suitable 
size  is  passed  clear  through  both  shaft  and  bolt  and 
burred  over  at  the  ends  to  prevent  it  from  coming  out. 
A  conical  washer  (A  in  the  sketch)  is  then  slipped  over 
the  end  of  the  hinge-bolt,  driven  as  far  as  practicable 
into  the  shaft,  and  secured  with  an  ordinary  washer 
and  nut. 

When  first  put  in,  the  shaft  should  project  somewhat 
beyond  the  hammer  and  the  latter  used  for  a  week  or 
so,  tightening  the  nut  from  time  to  time  as  necessary, 
until  the  shaft  has  become  firmly  bedded  in  the  eye  of 
the  hammer.  The  excess  length  can  then  be  sawed  off 
and  the  threaded  end  of  the  hinge-bolt  burred  over  to 
prevent  the  nut  from  becoming  loose. 

Piiller  for  Small  Motor  Pulleys 
By  William  J.  Fisher,  Jr. 

On  page  1008,  Vol.  57,  of  the  American  Machinist,  an 
article  by  Waller  L.  Kaufmann  shows  a  device  for  pull- 

ing the  pulleys  of  small  motors  when  the  latter  are  too 
tight  to  be  driven  off  the  rotor  shaft  with  safety.  I  am 
under  the  impression  that  his  device  would  have  a  ten- 

dency to  break  the  rims  if  the  pulley.s  were  of  cast  iron. 

PULLEK  FOlt  SMALL  MOTOR  PULLEYS 

and  am  sending  you  a  drawing  of  the  device  we  use  for 
the  purpose,  which  eliminates  all  danger  of  breakage, 
as  the  stress  comes  upon  the  hub  instead  of  the  rim. 

We  first  drill  two  holes  through  the  web  of  the  pulley 
and  allow  one  pair  of  bolts  to  pass  through  the  web. 
The  outer  clamp  bears  upon  the  end  of  the  rotor  shaft, 
and  when  the  nuts  are  tightened  a  gentle  tapping  upon 
the  hub  with  a  hammer  and  drift  will  loosen  the  pulley. 
The  inner  clamp  is  cut  away  at  the  center  to  allow  it  to 
drop  over  the  shaft. 

Should  it  not  be  desirable  to  drill  the  web  of  the 
pulley,  the  outside  holes  of  the  clamps  can  be  used  and 
the  inner  pair  of  bolts  dispensed  with.  Drilling  and 
tapping  a  hole  at  the  center  of  the  outside  clamp  weakens 
it  and  does  not  give  any  benefit  on  the  draw. 

Spring  Winding  By  Hand— Discussion 
By  Richard  H.  Kiddle 

Reading  F.  M.  A'Hearn's  article,  under  the  above  title 
on  page  197,  Vol.  57,  of  the  American  Machinist,  brought 
to  mind  that  some  years  ago  the  writer  was  called  on 
to  make  a  coiled  spring  of  1-in.  square  steel.  The  spring 
was  to  be  about  7  in.  long  and  5  in.  outside  diameter. 

As  there  was  no  1-in.  square  steel  in  stock,  I  took  a 

HOW  THE  SPRING  Vi^AS  MADE 

bar  of  5-in.  round  steel  on  which  I  cut  a  thread  of  the 
proper  pitch  and  1  in.  deep,  using  a  fairly  wide  tool. 
After  completing  the  thread  cutting  the  work  was 
clamped  in  a  V-block  attached  to  the  face  plate  of  a 
lathe  and  bored  out  to  3  in.  which  removed  the  stock 
from  the  center  and  left  the  threads  in  the  shape  of  a 
spring.  The  accompanying  sketch  shows  the  idea.  The 
spring  was  oil  tempered. 

After  the  work  was  finished,  one  of  the  men  remarked,. 

"That  is  a  regular  Yankee  trick." 

Shouldering  Rods  in  a  Drilling  Machine 
By  Joseph  E.  Boimafi 

Having  1,500  pieces  of  round  stock,  i  in.  in  diameter, 
to  shoulder  at  the  ends  as  indicated  in  the  accompanying 
sketch  and  no  screw  machine  handy  to  do  it  with,  I  made 
up  the  simple  rig  there  shown  that  enabled  me  to  get 
out  the  work  very  quickly  and  satisfactorily. 

I  took  an  old  piece  of  cast  iron  from  the  scrap  box, 

squared  it  up  all  over 
in  the  shaper,  drilled 
a  hole  through  it  and 
bushed  one  end  of  the 

hole  with  a  i-in.  hard- 
ened steel  bushing. 

Into  one  side  of  the 
block  and  at  a  point 
to  coincide  with  the 

inner  end  of  the  bush- 
ing I  drilled  a  hole  for 

a  tool  bit,  which .  I 
made  from  a  piece  of 
i-in.  drill  rod.  A 

tapped  hole  for  a  set 
screw  to  hold  and 

adjust  the  cutting  tool 
completed  the  device. 
With  my  impro- 

vised "box  mill"  in 
the  vise,  a  quick  act- 

ing chuck  in  the 
spindle  of  the  drilling 
machine  and  a  stop 
set  on  the  spindle 

quill,  nothing  re- 

SHOULDERiNG  RODS  IN  THE       rained  to  be  done  but 
DRIT.T.IXG   MACHI.VE  to    "gO   tO   it." 
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Getting  Men 

For  the  Machinery  Industry 

AS  PREDICTED  by  the  able  economist  who  advises 

.  the  National  Machine  Tool  Builders'  Association,  a 
labor  shortage  has  the  machinery  makers  in  its  grip. 
The  general  public  hears  a  lot  about  the  shortage  of 
unskilled  labor  and  is  up  against  the  shortage  of  crafts- 

men in  the  building  trades  but  it  knows  little  or  nothing 
of  the  problem  of  getting  and  keeping  good  machinists 
that  is  constantly  before  employers  in  the  machinery 
field. 

Even  in  dull  times  good  machinists  are  none  too 
numerous.  Because  of  the  uncertainties  of  the  business 
they  are  apt  to  drift  into  more  stable  lines  of  work  even 
though  they  may  not  be  so  happy  there  as  in  the  shop. 
When  there  is  a  call  for  their  services  it  has  been  the 
experience  of  many  employers  that  at  least  ten  per  cent 
of  them  cannot  be  induced  to  return. 

There  will  be  another  factor  to  complicate  the  sit- 
uation if  the  conclusion  arrived  at  in  our  leading  article 

in  this  issue  is  correct.  If  machinery  is  to  replace  com- 
mon labor  in  our  industries  there  must  be  skilled  or 

semi-skilled  men  to  operate  it  and  also  to  operate  the 
tools  which  make  it.  A  further  call  for  men  with 
mechanical  ability  seems  inevitable. 

The  only  answer  for  the  employer  seems  to  us  to  be 
the  establishment  of  training  and  apprentice  schools. 
Fortunately,  as  is  brought  out  in  the  article  mentioned, 
larger  numbers  of  immigrants  from  northwestern 
Europe  are  coming  to  the  United  States  at  the  present 
time  than  have  come  for  some  time  past.  If  the  males 
in  those  groups  are  not  already  skilled  in  some  trade 
they  are  the  type  which  can  readily  be  taught  in  good 
schools.  On  the  success  of  American  employers  in  train- 

ing them  may  depend  the  continuance  of  the  wave  of 
prosperity  which  is  now  sweeping  over  the  country.  If 
training  in  the  plant  is  impossible  support  should  be 
given  to  a  good  school  in  the  community. 

Bookings  of  Steel  Castings 

107  Per  Cent  of  Capacity 

AN  EXCELLENT  indication  of  the  strength  of 
l\  present  movement  toward  full  industrial  activity 
is  found  in  a  statement  just  sent  out  by  the  Department 
of  Commerce.  The  figures  quoted  show  that  bookings 
of  orders  for  steel  castings  of  all  kinds  by  firms  com- 

prising over  two-thirds  of  the  total  capacity  of  the 
country  were  at  the  rate  of  107  per  cent  of  their  normal 
maximum  output.  No  such  heights  have  even  been  ap- 

proached since  March,  1920,  when  the  post-war  boom 
was  at  its  peak. 

A  little  further  analysis  of  the  report  develops  other 
significant  factors.  Bookings  of  railway  specialties 
were  at  the  rate  of  125  per  cent  of  capacity.  Miscel- 

laneous castings  were  ordered  at  a  rate  of  94.3  per 
cent,  which  represents  the  largest  amount  booked  in 
any  month  since  records  were  first  available,  in  Jan- 

uary, 1920. 
The  rapidity  of  the  rise  in  foundry  activity  is  indi- 

cated by  the  fact  that  the  rate  for  miscellaneous  cast- 
ings in  July,  1922,  was  57.Y  per  cent.  No  wonder  steel 

casting  prices  have  risen  a  cent  and  a  half  a  pound  in 
the  last  fortnight. 

News  of  this  character  is  the  best  possible  for  ma- 
chinery men.  With  foundries  working  at  capacity  and 

falling  behind  in  their  orders  it  is  reasonable  to  assume 
that  machine  shops  cannot  be  far  from  capacity  opera- 

tion. The  next  step  must  be  an  increase  in  facilities, 

in  other  words,  more  machine  tools  to  finish  the  cast- 
ings and  make  them  available  for  use. 

We  like  to  believe  that  tools  are  scrapped  as  they 
become  obsolete,  but  experience  shows  that  users  who 
adopt  such  progressive  policies  are  rather  scarce.  Those 
who  have  done  so  can  point  with  pride  to  their  balance 
sheets.  The  principal  market  for  machinery,  then,  re- 

mains the  one  for  additional  equipment.  It  is  opening 
up  in  good  shape  and  unless  some  unforeseen  calamity 
overtakes  us  bids  fair  to  continue  active  for  months 
to  come. 

Just  Suppose 

Just  suppose  somebody  came  to  you  with  a  proposi- 
tion to  furnish  you  with  a  lot  of  men  at  extremely  low 

wages.  True,  he  says,  the  men  are  down-and-outs,  old 
drunks,  cripples  and  idiots,  most  of  them,  with  a  few 
vicious  ones  thrown  in  for  good  measure.  He  does  not 
brag  about  his  little  army  and  he  does  not  promise 
that  they  can  keep  up  with  the  progress  of  your  other 
men.  But  they  can  be  had  cheap,  very  cheap.  Would 
you  accept? 

Now,  suppose  you  had  in  your  shop  a  lot  of  modern 
and  productive  machinery  and  were  in  need  of  more 
and  suppose  somebody  came  to  you  and  offered  you  a 
lot  of  old  and  decrepit  junk,  loose  in  the  joints  and  weak 
in  the  knees  and  everywhere  else,  with  no  power  and 
neither  rigidity  nor  proper  control,  but  cheap,  very 

cheap,  would  you  accept  the  relics  and  place  them  in 
your  shop  to  slow  down  your  production  and  aggravate 
your  men  to  the  verge  of  insanity? 

Finally,  just  suppose  you  have  some  of  that  old  worn 
out  machinery,  worked  and  depreciated,  sinking-funded 
and  amortized  to  death,  or  nearly  so.  Do  you  throw 
it  out  and  buy  new  stuff,  or  do  you  point  to  it  with 

pride  and  say:  "This  machinery  has  paid  for  itself; 
it  costs  me  practically  nothing  as  it  stands  there;  it 

does  not  do  much,  but,  just  the  same,  it  still  works." 
Well,  what  do  you  do? 
You  answer  that  you  are  not  going  to  throw  out 

machinery  so  long  as  it  can  help  production,  but  that, 
of  course,  you  would  not  buy  it  if  you  did  not  have  it. 
And  as  to  hiring  old  drunks,  cripples  and  idiots — who 
ever  heard  of  such  a  thing. 

No,  of  course  not,  but — Just  suppose. 

;^ 
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H  &  G  Regrinder  for 
Diehead  Chasers 

The  Eastern  Machine  Screw  Cor- 
poration, New  Haven,  Conn.,  manu- 
facturers of  the  H  &  G  self-opening 

dieheads,  have  just  placed  on  the 
market  a  machine  for  regrinding  the 
chasers  of  these  dieheads. 

The  machine  stands  about  18  in. 
high  and  may  be  used  on  the  bench 

H   &   G    REXJRINDER    FOR   THREAD 
CHASERS 

or  upon  a  pedestal  as  desired.  At 
the  top  is  a  double-end  wheel  spindle, 
mounted  on  ball  bearings,  to  carry  a 
4xJ  in.  wheel  at  one  end  and  a  nar- 

rower wheel  of  the  same  diameter 
at  the  other. 

Upon  each  side  of  the  column  is 
fitted  a  vertically  adjustable  knee, 
each  knee  surmounted  by  a  longi- 

tudinally traversing  table.  Upon  the 
table  shown  on  the  right  in  the  ac- 

companying illustration  is  a  fixture 
to  hold  the  four  chasers  of  a  set,  face 
upward,  so  that  the  rake,  or  cutting 
angle,  is  presented  to  the  grinding 
wheel.  This  fixture  is  capable  of 
adjustment  in  a  direction  parallel  to 
the  wheel  spindle,  and  may  also  be 
tilted  for  the  purpose  of  grinding 
any  desired  degree  of  cutting  angle. 
The  four  chasers  are  held  simul- 

taneously by  a  single  cam-actuated 
<:lamp. 

At  the  opposite  side  of  the  machine 
the  fixture  upon  the  table  is  designed 
to  hold  a  single  chaser  so  presented 
to  the  narrow  grinding  wheel  as  to 
grind  the  throat.  The  chaser  is 
located  in  the  fixture  by  a  hardened 

pin  that  enters  the  cam-slot,  and  it 
rests  upon  an  adjustable  anvil  by 
means  of  which  the  angle  of  presen- 

tation may  be  altered  to  increase  or 
diminish  the  angularity  of  the  throat, 
or  entering  portion  of  the  die.  The 
table  at  this  end  of  the  machine  is 

provided  with  a  swivelling  adjust- 
ment so  that  by  changing  the  angle 

of  traverse  of  the  table  the  clearance 
of  the  chaser  may  be  made  greater  or 
less,  as  desired. 

The  tables  are  traversed  by  means 
of  the  gear  segments  and  hand  levers 
to  be  seen  at  the  front  of  the 
machine.  Other  adjustments  are 
controlled  by  conveniently  placed 
knurled-head  screws.  Safety  guards 
are  provided  for  each  wheel  and  all 
bearings  and  bearing  surfaces  are 
amply  protected  against  dust.  The 
machine  occupies  a  bench  space  ap- 

proximately 20  in.  square,  and  the 

shipping  weight,  including  a  counter- 
shaft with  tight  and  loose  pulleys, 

is  about  240  pounds. 

Hergi  Bench  Power 
Screwdrivers 

The  Hergi  Manufacturing  Co.,  250 

Fifth  St.,  Bridgeport,  Conn.,  is  put- 
ting out  a  line  of  belt-driven  bench 

screwdrivers  for  the  rapid  setting  of 
screws  in  small  assembling  work. 
The  machine  is  made  in  three  sizes, 
to  take  any  of  the  several  types  of 
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Hergi  screwdriver  blades,  and  tne 
range  is  such  that  screws  from  the 
smallest  sizes  up  to  i  in.  may  be  set, 
and  even  larger  sizes  if  the  screws 
are  not  required  to  be  extremely 
tight. 

The  vertical  machine,  shown  in 

Fig.  1,  can  be  fitted  with  an  elevat- 
ing table  with  fixtures  to  hold  various 

kinds  of  work.    As  shown,  the  idlers 
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FIG.   1— HERGI  VERTICAL  BENCH 
SCREWDRIVER 

FIG.   2— HERGI  HORIZONTAL  BENCH 
SCREWDRIVER 

are  in  position  to  lead  the  belt  from 
an  overhead  countershaft  but  the 
stud  upon  which  the  idlers  run  may 

be  changed  quickly  to  the  lower  posi- 
tion to  lead  the  belt  from  below  the 

bench.  The  device  is  also  furnished 
with  an  individual  motor  mounted 

upon  the  same  base. 
The  pulley  at  the  top  of  the  spindle 

runs  continuously  upon  independent 
bearings  and  the  spindle  itself  is 
ordinarily  stationary.  As  the  work 
is  pressed  upward,  the  protecting 
sleeve  recedes  and  allows  the  blade  of 
the  screwdriver  to  enter  the  slot  in 

the  head  of  the  screw.  Further  pres- 
sure engages  the  friction  in  the  hub 

of  the  pulley  to  start  the  spindle 
and  drive  the  screw.  The  sleeve  is 
held  down  by  a  spring  so  that  at 
no  time  is  the  blade  exposed.  The 
screwdrivers  are  screwed  in  the  lower 
end  of  the  spindle  and  may  be 
changed  in  a  few  seconds  time. 

In  Fig.  2  the  same  mechanism  is 
shown  mounted  in  a  horizontal  posi- 

tion, as  is  more  convenient  for  some 
work.  Holes  in  the  base  of  this  stand 

provide  for  leading  the  belt  down- 
ward in  case  it  is  desired  to  drive 

from  a  motor  or  countershaft  located 
beneath  the  bench. 
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News  Section 
Standards  Committee  Making  Headway  with  Symbol 

and  Abbreviation  Unification 

A  RECENT  CONFERENCE  held  in 
New  York  City  under  the  auspices 

of  the  American  Engineering  Standards 
Committee  revealed  a  sentiment  among 
engineers,  scientists,  government  offi- 

cials, business  paper  editors,  and  in- 
dustrial executives,  emphatically  in 

favor  of  the  unification  of  technical  and 
scientific  abbreviations  and  symbols. 

It  was  agreed  on  all  sides  that  the 
standardization  of  abbreviations  and 
symbols  would  result  in  inestimable 
mental  economies.  The  present  situa- 

tion with  respect  to  the  use  of  abbre- 
viations and  symbols  in  engineering, 

scientific,  and  other  technical  fields  is 
comparable  to  a  language  which  has  de- 

generated into  a  multiplicity  of  dialects 
each  of  which  has  to  be  translated  for 

the  users  of  *the  others.  Abbreviations 
and  symbols  constitute  an  ever  grow- 

ing and  important  part  of  the  language 
of  engineers,  scientists,  industrial 
editors,  and  other  technical  men.  The 
use  of  one  symbol  or  abbreviation  for 
several  different  terms  and  the  use  of 
several  different  symbols  or  abbrevia- 

tions for  one  meaning  are,  however,  at 
present  causing  a  great  deal  of  con- 

fusion, misunderstanding,  and,  often, 
serious  errors. 

The  conference  was  called  upon  re- 
quests from  the  American  Institute  of 

Electrical  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  and  the 

Association  of  Edison  Illuminating 
Companies,  to  consider  abbreviations 
and  symbols,  but  after  some  discussion 
of  the  subject  it  was  thought  desirable 
to  include  as  a  part  of  the  project,  the 
graphical  symbols  which  are  used  in 
engineering  drawings,  diagrams,  and 
the  like,  for  representing  instruments 
and  apparatus  and  components  of  them. 

It  was  agreed  that  the  co-operation 
of  foreign  standardizing  bodies  should 
be  sought,  in  the  development  of  the 
work.  The  importance  of  international 
uniformity  in  symbols  is  great  on  ac- 

count of  the  international  character  of 
much  engineering  and  scientific  work, 
and  the  importance  of  reference  books 
and  periodicals  in  foreign  languages. 

The  work  will  go  forward  under  a 
committee  organization  developed  in 
accordance  with  the  rules  and  procedure 
of  the  American  Engineering  Standards 
Committee. 

Railroad  Securities  Reach 

New  High  Prices 
Due  to  the  favorable  reports  from 

many  of  the  railroads  made  recently  in 
the  January  statements  and  also  due  to 
the  great  amount  of  business  that  the 
railroads  have  in  prospect,  stocks  on 
nearly  all  of  the  roads  advanced  in  last 

week's  trading  in  Wall  Street.  Gains 
of  a  point  or  more  "Were  registered  in 
many  instances.  New  high  prices  were 
established  by  the  Baltimore  &  Ohio, 
New  York  Central  and  Atchison, 
Topeka  &  Santa  Fe. 
The  Canadian  Pacific,  Rock  Island, 

Northern  Pacific,  Southern  Pacific, 
Southern  Railway,  Union  Pacific,  Cen- 

tral of  New  Jersey,  Colorado  and 
Southern,  Delaware  and  Hudson,  Le- 

high Valley,  Minneapolis,  St.  Paul  and 
Sault  Ste.  Marie,  and  St.  Louis-San 
Francisco,  all  showed  increases  in  quo- 
tations. 
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American  Smehing  Report 
Shows  Large  Gain 

A  net  income  of  $5,918,142  for  the 
year  1922  is  shown  by  the  annual  re- 

port of  the  American  Smelting  &  Re- 
fining Co.  that  was  recently  made.  As 

compared  with  the  report  for  1921,  an 
increase  of  $4,207,201  is  shown.  After 
paying  dividends  upon  preferred  stock, 
there,  was  a  surplus  of  income  placed  at 
$2,003,112  as  compared  with  a  deficit 
of  $2,457,102  shown  by  the  report  for 
1921. 

The  surplus  is  equal  to  $3.28  per 
share  on  the  common  stock  and,  accord- 

ing to  the  officials  of  the  company,  most 
of  the  profits  were  made  during  the 
last  six  months  of  the  year.  The  rate 
of  earning  during  the  last  six  months, 
if  taken  as  a  basis  would  have  returned 
the  share  holders  a  dividend  of  $5.37  a 
share.  By  a  statement  made  by  Simon 
Guggenheim,  president  of  the  company, 
it  is  anticipated  that  1923  will  be  the 
busiest  year  in  the  history  of  the 
concern.  The  estimate  is  based,  of 
course,  upon  the  present  trend  of 
activity  in  the  field. 

Railroad  Earnings  Nearing 
I.  C.  C.  Allowance 

Railroad  earnings  during  January 
nearly  reached  the  mark  which  has 
been  set  by  the  Interstate  Commerce 
Commission  as  a  fair  return  on  the 
tentative  investment,  according  to  the 
compilations  that  have  been  made 
public  by  the  Commission  recently. 
During  the  first  month  of  the  year 
the  railroads  reported  a  total  net  oper- 

ating income  of  $60,654,700  which  is 
5.54  per  cent  on  the  investment  while 
the  Commission  has  set  a  net  earning 
of  $65,688,888  or  5.7  per  cent  as  a  fair return. 

The  business  of  the  month  on_  all 
railroads  is  the  most  favorable  since 
their  return  from  the  government  and, 
according  to  railroad  authorities,  proves 
conclusively  that  the  railroads  are 
capable  of  managing  their  own  affairs 
and  that  less  legislation  is  needed  to 
guide  them.  New  high  records  were 
set  by  nearly  all  of  the  railroads  in 
the  North,  Middle  West  and  Inter- 
mountain  West,  despite  heavy  storms 
and  seasonal  delays  which  were  en- 

countered. The  figures  for  the  month 
shows  an  increase  in  loading  of  half  a 
million  cars. 

During  January  1922  the  net  oper- 
ating income  was  only  $29,486,000 

which  was  equivalent  to  2.75  per  cent. 
An  interesting  comparison  in  railroad 
operations  is  shown  by  the  report  that 
out  of  every  dollar  received  by  the 
roads  this  January,  81.4  cents  went 
toward  operating  expenses,  whereas  a 
year  ago  85.3  cents  out  of  every  dollar 
was  used  for  expenses  incident  to 
operation  of  the  properties. 

More  money  has  also  been  spent  by 
railroads  in  January  i92o  for  equip- 

ment and  maintenance  than  during  the 
same  period  last  year. 

More  Safe  Makers  Reported 

The  Department  of  Commerce  an- 
nounces that  according  to  reports  made 

to  the  Bureau  of  the  Census,  the  value 
of  products  of  establishments  engaged 
primarily  in  the  manufacture  of  safes 
and  vaults  amounted  to  $19,725,000  in 
1921  as  compared  with  $15,294,000  in 
1919  and  $7,257,000  in  1914,  an  in- 

crease of  29  per  cent  from  1919  to 
1921,  and  an  increase  of  172  per  cent 
for  the  seven-year  period  1914  to  1921. 
This  industry  includes  establishments 
manufacturing  as  their  product  of  chief 
value  fire  and  burglar  proof  safes  for 
banks,  offices,  and  residences;  vaults, 
chests,  and  safe-deposit  boxes;  vault 
doors  and  linings;  and  steel  burial 
vaults. 

Of  the  34  establishments  reporting 
products  valued  at  $5,000  and  over  in 
1921,  19  were  located  in  Ohio;  3  each 
in  New  York  and  Pennsylvania;  2  each 
in  California,  Illinois,  and  Missouri; 
and  1  each  in  Indiana,  Kentucky,  and 
Maryland. 

Steel  Output  Shows  Gain 

The  production  of  steel  ingots  foi 
the  month  of  February  amounted  to 
2,919,017  gross  tons  which  is  a  large 
increase  over  the  same  month  in  1922, 

according  to  the  report  from  the  Amer- ican Iron  &  Steel  Institute  based  upon 
a  survey  of  companies  making  87i  per 
cent  of  the  steel  in  this  country.  Due 
to  the  fact  that  there  were  three  less 

working  days  in  February  than  in  Jan- 
uary, the  rate  of  production  as  com- 
pared with  January  is  about  the  same^ 

but  the  total  for  the  month  shows  a 
decrease  of  332,680  tons. 

Agricultural  Fair  in  Moscow 

Some  interest  is  being  shown  by 
American  manufacturers  of  agricultural 
machinery  in  the  forthcoming  AU- 
Russian  Agricultural  Exposition  to  be 
held  at  Moscow  Aug.  15  to  Oct.  15.  In 
addition  to  the  local  exhibits  there  will 
be  about  half  of  the  space  devoted  to 
foreign  machines  and  there  will  also 
be  an  international  tractor  show. 
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Tenth  National  Convention  of 

S.  I.  £.  to  Be  Important  Event 

The  Society  of  Industrial  Engineers 
will  hold  its  Tenth  National  Convention 
at  Cincinnati,  April  18,  19,  and  20;  the 
major  subject  is  "Effective  Manage- 

ment for  the  Moderate-Sized  Plant." 
Sessions  will  be  held  at  the  Hotel  Gib- 

son and  all  meetings  are  open  to  the 
public. 

The  morning  of  each  day  is  devoted 
to  plant  inspection  trips,  while  papers, 
addresses  and  discussions  are  reserved 
for  afternoons  and  evenings.  The 
principal  speaker  on  Wednesday  after- 

noon will  be  C.  U.  Carpenter,  Dayton, 
Ohio,  who  will  deliver  an  address  on 
"Scientific  Administration — The  Deter- 

mination of  a  Business  Policy."  At  6 
p.m.  there  will  be  a  dinner  meeting  for 
the  Education  Group  when  Professor 
H,  M,  Gano  of  the  University  of  Cincin- 

nati will  read  a  paper  on  "The  Co-oper- 
ative Educational  Method." 

On  Thursday  afternoon,  April  19, 
Commencing  at  2 :  30  p.m.  three  sec- 

tional meetings  will  occur  simultane- 
ously, as  follows:  Production  on  "Pro- 

duction Control  Systems  for  the  Special 
Order  Shop";  personnel  on  "The  Inter- 

dependence of  Personnel  Department 
and  Foremen";  and  accountants  on  "A 
Business  Barometer — The  Monthly 
Statement." 

The  chief  social  affair  is  the  Banquet 
on  the  evening  of  the  second  day. 

Participation  in  Management 

The  addresses  and  subsequent  discus- 
sions on  Friday  evening,  April  20,  will 

be  of  unusual  interest,  not  only  on  ac- 
count of  the  international  repute  of  the 

speakers  but  also  because  the  subject, 
"How  and  to  What  Extent  Can  Work- 

ers Participate  in  Management"  is  very 
much  to  the  forefront  at  the  present  in 
industrial  circles.  This  subject  will  be 
discussed  from  three  aspects,  the 
worker,  the  employer,  and  the  engi- 

neer; presented  respectively  by  John  P. 
Frey,  editor  The  International  Molders' 
Journal;  Charles  R.  Hook,  vice-presi- 

dent, American  Rolling  Mills,  Middle- 
town,  Ohio;  and  John  Calder,  consult- 

ing engineer,  author  of  "Capital's  Duty 
to  the  Wage-Earner,"  recently  pub- lished. 

On  Friday  afternoon  instead  of  any 
formal  consideration  of  technical  im- 

port there  is  to  be  a  most  original  in- 
novation. Under  the  direction  of  Dr. 

Carey  P.  McCord,  industrial  medical 
specialist  of  Cincinnati,  there  wi!l  be  a 
"Practical  Demonstration  of  Hiring, 
Examining  and  Protecting  Employees," 
the  "demonstrations"  being  made  on  a 
succession  of  "living  subjects"  submit- 

ting themselves  as  quasi-applicants  for 
jobs.  The  procedure  and  method  of 
recording  the  physical  condition  and 
aptitude  for  various  employment  will 
be  displayed  in  detail,  and  the  series  of 
examinations  will  be  so  diversified  as 
constructively  to  cover  every  human 
variation  of  fitness  or  disability.  It 
will  be  practically  shown  how  by  organ- 

izing Community  Groups  the  moderate- 
sized  plant  can  adapt  its  facilities  to 
the  six  departments  involved — person- 

nel, medical,  education,  first  aid,  visit- 
ing nurses,  and  safety — to  obtain  serv- 

ice equal  with  that  of  the  large  plant. 
Copies  of  the  official  program  may  be 

obtained  by  applying  to  the  Headquar- 
ters of  The  Society  of  Industrial  Engi- 

neers, 237  South  LaSalle  Street,  Chi- 
cago, 111. 

Recommendations  of  A.E.S.C.  Committee 
on  Preferred  Numbers 

THE  SPECIAL  COMMITTEE  des- 
ignated by  the  secretary  of  the 

American  Engineering  Standards  Com- 
mittee, for  the  formulation  of  some 

definite  plan  for  handling  the  subject 
of  Preferred  Numbers,  met  Mar.  8, 
1923.  Those  present  were  Messrs. 
Burnett,  Condit,  H  e  c  k  e  r  ,  LePage, 
Maxwell,  Jenks.  Two  members  were 
absent. 

The  Committee  unanimously  recom- mended : 

1.  That  the  scope  of  the  problem  at 
present  consists  of:  (a)  a  study  of 
the  principles  underlying  dimensional 
standardization;  (b)  the  application  of 
the  system  of  preferred  numbers  to 
the  development  of  dimensional  stand- 

ards; and  (c)  the  development  of  a 
recommended  system  of  preferred  num- 
bers. 

2.  That  the  work  should  be  interna- tional in  scope. 

3.  That  the  work  should  be  carried 

on  by  a  special  committee  of  the 
American  Engineering  Standards  Com- 

mittee, which  represents  national  engi- 
neering societies,  industrial  organiza- 

tions and  interested  government  bu- 
reaus and  educational  institutions. 

4.  That  the  work  of  this  special  com- 
mittee be  given  full  publicity  from 

time  to  time,  and  when  the  committee 
has  framed  tentative  recommendations 

that  they  be  presented  to  an  informal 
conference  of  interested  bodies,  called  by 
the  A.E.S.C. 

5.  That  the  American  Engineering 
Standards  Committee  proceed  at  once 
with  the  organization  of  a  special  com- 

mittee in  accordance  with  the  forego- 
ing recommendations. 

Harley  Company  is  Again 
Reported  Sold 

The  Arcade  Malleable  Iron  Ck)., 
Worcester,  Mass.,  has  practically  com- 

pleted negotiations  for  the  purchase  of 
the  foundry  department  of  the  Harley 
Co.,  Springfield,  which  it  purposes  to 
operate  in  addition  to  its  Worcester 
plant.  It  is  understood  the  facilities 
of  the  Springfield  foundry  will  be  in- 

creased by  the  erection  of  %  number 
of  small  buildings  in  the  near  future. 
Purchase  is  made  from  Hendee  Manu- 

facturing Co.  that  sold  the  entire  plant 
to  a  syndicate  headed  by  A.  W.  Morris 
last  year,  and  since  bought  it  back  at 
a  foreclosure  sale.  The  Hendee  con- 

cern retains  the  rest  of  the  Harley 
property. 

Railroad  Taxes  too  Heavy, 

Says  Holden 
In  a  statement  recently  made  by 

Hale  Holden,  president  of  the  Chicago, 
Burlington  &  Quincy  Railroad,  heavy 
taxation  of  common  carriers  were  held 
responsible  for  the  present  high  rail- 

road rates  and  the  lack  of  improvement 
on  some  roads.  Mr.  Holden  stated  that 
if  the  taxation  on  railroads  continued 
to  increase  at  the  same  rate  that  it  has 
in  past  years  no  reduction  could  be 
brought  about  and  service  improve- 

ments should  not  be  looked  for. 
He  stated  that  in  1922  the  railroad 

paid  a  tax  of  $304,885,158,  which  was 
more  than  ten  per  cent  increase  as  com- 

pared with  the  tax  of  1921,  and  94  per 
cent  more  than  was  paid  in  1920. 

Locomotive  Repairing  Gains 
In  February 

Due  to  the  severe  weather  during  the 
first  part  of  February,  an  increase  in 
the  number  of  locomotives  needing  re- 

pairs has  been  reported.  The  total  in 
need  of  repairs,  reported  by  the  Class 
1  railroads  of  the  American  Railway 
Association,  on  Feb.  15  was  15,581, 
which  was  a  gain  of  169  as  compared 
with  the  report  of  Feb  1.  During  the 
first  fifteen  days  of  February  the  rail- 

roads repaired  and  turned  out  of  their 
shops  17,485  locomotives. 

Sales  of  Navy  and  Army 
Surplus  Property 

The  U.  S.  Navy,  Central  Sales  Office, 
Navy  Yard,  Washington,  D.  C,  has 
issued  Catalog  No.  182-B,  announcing 
the  sale  of  approximately  192,000  lb. 
of  surplus  brass,  copper  and  bronze 
rivets,  sealed  bids  to  be  opened  at  11 
a.m.,  March  26. 

The  rivets  are  located  at  the  Navjr 
Yards  at  Boston,  Charleston,  S.  C, 
Mare  Island,  Calif.,  New  York,  Nor- 

folk, Va.,  Philadelphia,  Portsmouth,. 
N.  H.,  Puget  Sound,  Wash.,  and  Wash- 

ington, D.  C;  and  at  the  Naval  Train- 
ing Station,  Great  Lakes,  111.,  Naval 

Operating  Base,  Hampton  Roads,  Va., 
Navy  Supply  Depot,  South  Brooklyn, 
N.  Y.,  Naval  Submarine  Base,  New 
London,  Conn.,  Naval  Torpedo  Station, 
Newpori,  R.  I.,  and  Naval  Air  Station, 
Pensacola,  Fla. 

Terms  of  sale  and  directions  for  sub- 
mitting bids  are  given  in  the  catalog. 

The  War  Department  announces  an 
ordnance  auction  to  be  conducted  Mar. 
20  at  Watertown,  Mass.,  of  foundry 
equipment.  Remelt  metals;  taps  and 
dies;  milling  and  boring  cutters;  bor- 

ing heads;  reamers;  chasers  and  in- 
serted saw  teeth;  broaches;  arbors; 

bits,  H.  S.  steel;  drill  heads;  chucks, 
jaw  and  magnetic;  roller  and  ball 
bearings;  buckets,  chip  and  scrap; 
gears  of  all  kinds;  lathe  and  planer 
tools;  oil  cups;  punch  press  dies;  grind- 

ing wheels;  boring  bars;  lathe  parts; 
bushings;  collars;  wrenches;  bolts  and 
nuts    are    among    the    articles    to    be offered. 

» 
Western  Roads  Report  Large: 

January  Cains 
By  the  January  report  of  the  Chi- 

cago, Burlington  &  Quincy,  earnings  fo/ 
the  month  were  increased  by  150  per 
cent  as  compared  with  those  of  the 
same  month  in  1922.  The  operating 
revenue  for  the  road  was  placed  at 
$15,184,037  and  the  operating  income 
is  placed  at  $3,021,172. 

Other  western  roads  that  reported, 
all  favorably,  for  January  were:  Rock 
Island  Lines,  St.  Louis-San  Francisco 
Lines,  Minneapolis,  St.  Paul  and  Sault 
Ste.  Marie,  Chicago  and  Alton,  Kansas 
City  Southern,  International  &  Great 
Northern  and  the  Ann  Arbor  Railroad. 
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Savings  Effected  Through 
Abandonment  of  Ordnance 

Departments 
In  a  report  of  savings  made  by  the 

Chief  of  Ordnance  to  the  Assistant 
Secretary  of  War,  it  is  shown  that  the 

evacuation  by  the  Ordnance  Depart- 
ment of  12  of  its  establishments,  ex- 

pected to  be  completed  prior  to  June 
30,  1923,  will  reduce  the  annual  oper- 

ating expenses  by  a  minimum  of  $685,- 
480.38.  The  evacuation  has  been  made 

possible  by  an  item  of  $1,642,351  in- 
cluded in  the  Second  Deficiency  Appro- 

priation for  1922  for  transferring  war 
reserve  stores  from  these  establish- 

ments to  strategically  located  depots 
which  are  more  permanent  in  construc- 
tion. 

The  report  shows  that  for  the  twelve 
establishments  the  total  operating  ex- 

penses for  1922  were  $685,480.38;  the 
present  return  from  sales  of  surplus 
property,  $6,668,422.69;  the  estimated 
return  from  future  sales,  $1,743,283.71; 
and  the  value  of  surplus  property 
transferred  to  other  government  depart- 

ments, $12,121,383.88. 
In  recapitulation  the  report  states: 

"The  operating  expenses  of  these  twelve 
establishments  during  1922  would  have 
been  much  greater  if  the  Ordnance  De- 

partment had  not  at  that  time  been  con- 
templating their  abandonment.  All  ex- 

penses, such  as  maintenance  and  repair, 
were  reduced  to  a  minimum  without 
regard  to  ultimate  deterioration  of 
property,  so  that  the  above  figure  can 
De  considered  as  a  minimum  only. 

"You  will  note  that  there  has  been  a 
cash  return  from  sales  of  surplus 
property  in  connection  with  the  disposal 
of  these  places  of  approximately  six 
and  one-half  million  dollars;  that  there 
remains  an  estimated  future  return 
from  the  sales  of  the  real  estate,  etc., 
of  one  and  three-quarters  million  dol- 

lars; and  that  surplus  property  to  the 
total  of  approximately  twelve  million 
dollars  has  been  turned  over  from  these 
establishments  to  other  Government  de- 

partments; so  that  in  the  process  of 
abandoning  these  establishments  there 
has  been  realized  in  money  or  material 
approximately  twenty  millions  of  dol- 

lars." 

furniture,  0.7;  glass,  1.9;  hosiery  and 
knit  goods,  0.2;  paper  boxes,  3.8;  paper 
and  pulp,  0.9;  petroleum,  0.5;  pianos, 
0.7;  printing,  book  and  job,  less  than 
one-tenth  of  1;  printing,  newspapers, 
0.8;  silk,  0.4;  slaughtering  and  meat 
packing,  0.6;  stoves,  4.2;  tobacco,  cigars 
and  cigarettes,  4.1. 

Unemployment  Decreases 
The  United  States  Bureau  of  Labor 

Statistics  reports  that  of  43  industries 
dn  the  United  States  24  show  increase, 
18  decrease  and  1  no  change  in  number 
of  employees  during  January,  1923,  as 
compared  with  December,  1922. 

Percentages  of  increase  are:  Auto- 
mobiles, 4.2;  automobile  tires,  3.2; 

boots  and  shoes,  2.9;  carriages  and 
wagons,  2.2;  car  building  and  repairing, 
1.9;  carpets,  1.1;  chemicals,  3.3;  cloth- 

ing, men's,  1.4;  clothing,  women's,  11.1; 
cotton  manufacturing,  1.3;  electrical 
-machines,  apparatus  and  supplies,  2; fertilizers,  10.8;  foundry  and  machine 
shop,  2.3;  hardware,  8;  iron  and  steel, 
1.5;  leather,  1.7;  lumber,  millwork,  0.2; 
lumber,  sawmills,  no  change;  millinery 
and  lace  goods,  3.4;  pottery,  36.9;  ship- 

building, steel,  2.1;  shirts  and  collars, 
0.8;  stamped  ware,  5.8;  tobacco,  chew- 

ing and  smoking,  3.2;  woolen  manufac- 
turing, 2: 

Percentages  of  decrease  are:  Agricul- 
tural implements,  2.2;  baking,  1.9; 

J)rick,  7.7;  cotton  finishing,  0.8 ;  flour,  7; 

Locomotive  Shipments  De- 
cline, Orders  Increase 

Shipments  of  railroad  locomotives 
from  the  principal  manufacturing 
plants  declined  slightly  in  February, 
according  to  figrures  published  by  the 
Department  of  Commerce  from  com- 

pilations by  the  Bureau  of  the  Census. 
Unfilled  orders,  however,  reached  a 
new  high  record  at  2,220  locomotives 
at  the  end  of  February,  an  increase  of 
432  during  the  month.  Both  shipments 
and  unfilled  orders  on  foreign  account 
continue  to  decline  and  now  form  but  a 
small  proportion  of  the  total. 

The  domestic  shipments  during  Feb. 
1923  were  196  against  40  for  the  same 
month  last  year;  foreign  shipments 
were  11  against  4.  Unfilled  orders  are 
2,141  domestic  .and  79  foreign  against 
173  domestic  and  66  foreign  for  Febru- 

ary of  last  year. 
The  shipments  for  January  of  this 

year  were  217  domestic  and  12  foreign; 
the  unfilled  orders  were  1,699  domestic 
and  89  foreign. 

Automotive  Production  Big 
In  February 

What  may  be  considered  a  new  re- 
cord for  automobile  production  in  any 

one  month  was  established  during 
February,  according  to  figures  that 
have  been  received  from  the  National 
Automobile  Chamber  of  Commerce. 
During  that  month  270,995  cars  and 
trucks  were  produced  and,  considering 
that  this  is  the  shortest  month  in  the 
year,  it  may  well  be  put  down  as  a 
record. 

Two  months  have  exceeded  this  re- 
cord during  the  history  of  the  auto- 

motive industry,  but  both  of  them  were 
full  months,  June  1922  and  August 
1922.  In  June,  289,011  cars  and  trucks 
were  produced  and  in  August  272,538 
were  manufactured.  The  number  of 
cars  to  be  produced  during  the  year 
has  been  estimated  at  well  over  three 
million  and  to  date  the  average  has 
been  well  maintained. 

Railroads  Urge  Shippers 

To  Co-operate 
According  to  the  American  Railway 

Association,  $700,000,000  will  be  spent 
by  railroads  of  all  classes  for  improve- 

ments during  1923.  This  amount  is 
$200,000,000  more  than  the  yearly 
average  for  the  past  ten  years,  but  it  is 
not  believed  by  the  officials  that  even 
this  amount  is  going  to  be  enough  to 
avert  a  car  shortage  after  the  summer 
shipping  has  been  completed  unless  the 
closest  kind  of  co-operation  is  exer- 

cised between  shippers  and  carriers. 

Shippers  are  being  urged  to  "ship 
early  whenever  possible  and  word  has 
been  sent  out  by  many  roads  to  see  that 
improvement  is  made  in  the  method  of 
loading  cars  so  that  the  greatest 
amount  can  be  hauled  per  car. 

Influence  of  War  Department 
on  Improvement  of 
Motorized  Vehicles 

In  the  course  of  an  address  before 
the  American  Agricultural  Editors 
Association,  the  Secretary  of  War  re- 

ferred to  the  service  which  his  depart- 
ment is  performing  in  connection  with 

the  improvement  of  motorized  vehicles. 
Secretary  Weeks  at  one  point  in  his 
address  said : 

"One  of  the  modern  problems  of  the 
farmer,  also  a  problem  of  the  service 
of  transportation  in  the  Army,  is  the 
introduction  of  motorized  vehicles. 
Both  the  farmer  and  the  soldier  re- 

quire heavy-duty  tractors  which  can 
work  over  open  ground  as  well  as  on 
roads.  In  both  cases  tractors  of  all 
sizes  must  be  developed  and  made  effi- 

cient in  operation.  This  is,  of  course,  a 
rather  specialized  problem  requiring 
the  best  thought  of  the  mechanical 

engineer. 
"The  individual  farmer,  like  the  indi- 

vidual infantryman  gr  ariin?r;;aian.  js 
concerned  chiefly  with  selection  ana 
purchase  of  types.  The  broader  inter- 

ests of  both  are,  however,  concerned  in 
actual  developments,  and  the  up-to-date 
farmer  watches  the  tractor  manufac- 

turer just  as  the  artilleryman  watches 
the  Ordnance  Department  which  admin- 

isters the  tractor  division  for  the  Army. 
These  two,  the  Ordnance  officer  and  the 
tractor  manufacturer,  work  in  close  co- 

operation, and  the  Ordnance  Depart- 
ment plays  a  very  considerable  part 

in  stimulating  the  tractor  industry  and 
in  guiding  certain  phases  of  develop- ment. 

"Every  few  months  there  is  a 
thorough  study  made  of  tractor  re- 

quirements, in  conference  between  the 
Ordnance  representatives  and  members 
of  the  Society  of  Automotive  Engi- 

neers. Here  again  we  find  the  inter- 
ests of  the  farm  and  of  the  Army  hand 

in  hand." 
Great  Northern  Railway  Starts 

Insurance  Plan 

A  comprehensive  plan  of  insurance 
protection  for  more  than  ten  thousand 
employees  of  the  Great  Northern  Rail- 

way has  been  inaugurated  by  that 
company.  The  benefits  under  the  plan 
include  life  insurance,  total  or  per- 

manent disability  insurance,  accidental 
death  and  dismemberment  insurance, 
weekly  accident  insurance  and  weekly 
sick  insurance.  There  is  no  medical 
examination,  no  age  limit  or  other 
causes  that  would  bar  any  of  the  em- 

ployees from  participating  in  the 
policy.  The  Metropolitan  Life  Insur- 

ance Co.  has  issued  the  policies  and 

they  are  to  be  paid  for  jointly  by  t'He railroad  and  the  insured. 

New  Record  for  Car  Loadings 

All  previous  records  for  the  third 
week  in  February  were  broken  by  car 
loadings  as  reported  by  the  American 
Railway  Association.  During  the  week 
ending  Feb.  24  there  were  loaded  830,- 
223  cars  on  all  railroads  which  com- 

pares with  735,286  in  1922,  659,642  in 
.1921  and  783,295  in  1920.  All  during 
the  month  of  Februai-y  records  were established. 
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Government  Reports  on  the 
Wire  Industry 

The  Department  of  Commerce  an- 
nounces that  reports  made  to  the 

Bureau  of  the  Census  by  establish- 
ments, other  than  rolling  mills,  engaged 

in  the  manufacture  of  \.ire  show  a 
considerable  decrease  in  the  volume  of 
business  done  in  1921,  as  compared 
with  1919.  The  classified  industry  is 
confined  to  wire  drawing  establishments 
that  are  not  departments  of  rolling 
mills,  although  the  larger  part  of  the 
wire  output  comes  from  plants  that 
both  roll  the  rods  and  draw  the  wire. 

The  to-^-ixl  value  of  wire  products  re- 
ported by  all  classes  of  establishments 

equipped  for  drawing  wire  amounted 
to  $251,234,800  in  1921;  $392,601,100  in 
1919;  and  $172,600,500  in  1914.  The 
1921  data  were  compiled  from  reports 
received  from  107  establishments,  com- 

prising 61  independent  wire  drawing 
mills  (which  constitute  the  classified 
industry) ;  26  wire  drawing  depart- 

ments of  ste^  rolling  mills;  and 
20  other  concerns,  including  wire  draw- 

ing departments  of  brass  and  copper 
rolling  mills,  manufacturers  of  electri- 

cal supplies,  etc.  Statistics  are  not  in- 
cluded for  establishments  that  purchase 

the  wire  and  manufacture  wire  rope 
and  cable,  wire  fencing,  wire  nails,  wire 
cloth,  and  various  small  articles  made 
of  wire. 

The  decrease  in  the  value  of  products 
of  the  independent  wire  drawing  mills, 
from  $162,151,200  in  1919  to  $99,- 
945,600  in  1921,  was  accompanied  by  a 
decrease  in  the  number  of  persons  en- 

gaged in  the  industry.  The  number  of 
wage  earners  decreased  25  per  cent; 
the  wages  paid,  39  per  cent;  and  the 
cost  of  materials,  39  per  cent. 

Youngstown  Company  to 

Spend  Ten  Million  Dollars 
According  to  a  recent  statement  of 

J.  A.  Campbell,  president  of  the 
Youngstown  Sheet  &  Tube  Co.,  $10,- 
000,000  will  be  spent  for  improvements 
during  the  coming  year.  He  stated 
that  $25,000,000  worth  of  equipment 
could  be  used,  but  that  the  smaller 
amount  is  all  that  can  be  allowed  at 
this  time  for  enlarging  and  improving 
the  various  plants  of  the  company. 

Much  of  the  money  will  be  used  in 
improving  the  Steel  and  Tube  Co.  of 
America,  located  in  Chicagoi  which 
will  be  under  the  control  of  the  Youngs- 

town Sheet  &  Tube  Co.  after  April  2, 
unless  there  is  an  extension  agreed 
upon.  The  Youngstown  Sheet  &  Tube 
Co.  is  now  the  second  largest  indepen- 

dent steel  company  in  the  world,  the 
Bethlehem    Steel   Co.  ranking  first. 

New  England  Machine  Tool 
Makers  Busy 

"The  largest  increases  in  employment 
in  New  England  during  January  were 
in  thje  metal  trades,  and  demand  at 
employment  offices  for  this  class  of 
workers,  especially  in  machinists'  lines, 
was  relatively  good  during  the  first 
two  weeks  in  February"  states  the 
Monthly  Review  of  the  Federal  Reserve 
Bank  of  Boston.  "In  Massachusetts 
the  machine  tool  and  electrical  ma- 

chinery manufacturers  were  operating 
on  full  time,  while  above  90  per  cent 

of  the  reporting  foundries  and  machine 
shops  and  producers  of  textile  ma- 

chinery ran  full  time.  In  the  United 
States  as  a  whole  during  January, 
shipments  of  copper  from  producers 
were  at  a  higher  rate  than  at  any  time 
since  the  peak  in  1917,  and  stocks  were 
again  reduced;  zinc  shipments,  con- 

siderably larger  than  production,  caused 
a  further  shrinkage  in  stocks  held  in 

the  country  as  a  whole." 

Many  Machinery  Exhibits 
at  Swedish  Fair 

At  the  Gothenburg  Exposition,  Goth- 
enburg, Sweden,  which  will  be  held 

May  8  to  Sept.  30,  many  new  and  in- 
teresting exhibits  in  the  machinery  line 

will  be  shown  in  Machinery  Hall. 
Among  those  exhibits  that  have  been 
announced  are  the  Vapor  Accumulator, 
a  contrivance  for  saving  steam  and 
fuel,  the  Ljungstrom  engine,  the  Area 
Regulator  for  regulating  the  pressure 
of  electric  current,  gas  fluids  and  moist- 

ures, the  Birka  Regulator,  an  auto- 
matic switch  and  other  inventions. 

Machinery  Hall,  where  most  inter- 
est is  centering,  is  designed  to  express 

the  directness,  the  power,  and  the  mag- 
niture  of  the  modern  machine  industry. 
The  hall  is  70  feet  in  height,  116  feet  in 
width  and  670  feet  in  length. 

Electric  Locomotives  in 

Big  Demand 
The  agreement  between  the  Baldwin 

Locomotive  Works  and  the  Westing- 
house  Electric  &  Manufacturing  Co. 
that  has  run  for  several  years  and  by 
which  the  Baldwin  Works  makes  elec- 

tric locomotives  has  been  extended, 
according  to  a  recent  report,  due  to 
the  increased  demand  for  electric  loco- 

motives. Predictions  are  that  the 
demand  will  be  further  increased  and 
it  is  anticipated  that  there  will  be  a 
large  foreign  call  for  electrification  of 
engines,  due  to  the  hydro-electric  de- 

velopments that  are  being  rnade  in 
many  countries  at  the  present  time. 

Recently  the  American  Locomotive 
Co.  and  the  General  Electric  Co.  of 
Schenectady  entered  into  a  similar 
agreement. 

Fewer  Freight  Cars  Need 
Repairing 

Fewer  freight  cars  were  in  need  of 
repair  on  Feb.  15  than  at  any  time 
during  the  last  two  years,  according 
to  reports  recently  filed  by  the  carriers 
with  the  Car  Service  Division  of  the 
American  Railway  Associatijbni  On 
that  date,  206,585  or  9.1  per  cent  of 
the  cars  on  line  were  in  need  of  repair. 
This  was  a  decrease  since  Feb.  1  of 
2,886  freight  cars. 

On  Feb.  15  last  year,  352,614  or  14.5 
per  cent  of  the  freight  cars  on  line 
were  in  need  of  repair,  while  on  Feb. 
15,  1921,  the  total  was  220,420  or  9.7 

per  cent. Freight  cars  in  need  of  heavy  repair 
on  Feb.  15  numbered  153,541.  This 
was  a  decrease  of  4,317  compared  with 
the  number  in  need  of  such  repair  on 
Feb.  1,  while  cars  in  need  of  light 
repair  totaled  53,044  cars,  an  increase, 
however,  of  1,481  during  the?  same 

period. 

Committee  Aims  to  Simplify 

Range  Boilers 
Representatives  of  range  boiler 

manufacturers,  meeting  with  the  Divi- 
sion of  Simplified  Prjictice  of  the  De- 

partment of  Commerce  Feb.  28  in 
response  to  a  call  suggested  by  the 
Fabricated  Production  iJepartment  of 
the  Chamber  of  Commerce  of  the 
United  States,  agreed  upon  a  recom- 

mendation for  sizes  of  such  boilers  to 
be  urged  as  standard  and  upon  other 
means  of  standardization  and  simplifi- 

cation. These  recommendations  will  be 
considered  further  at  a  meeting  of 
producers,  dealers  and  consumers  to 
be  held  in  the  summer,  the  recom- 

mendations meanwhile  to  be  submitted 
to  those  concerned  for  study  leading 
to  acceptance. 

The  conference  offered  these  recom- mendations: 

The  "short  size"  boiler  now  being 
used  in  New  York  City  to  be eliminated. 

Simplification  of  gas  heaters  to  be 
referred  to  such  companies  as  Rudd, 
Humphries   and  others. 

That  a  standard  list  of  boiler  sizes 
be  established. 
That  one-half  inch  top  and  three- 

fourths  inch  side  and  bottom  tappings 
of  vertical  boilers  be  eliminated. 

That  within  one  year,  side  spuds  be 
eliminated  and  three  holes  be  tapped 
in  the  top  instead  of  two  as  at  present. 

That  not  over  five  one-inch  openings 
be  considered   standard  for  horizontal 
boilers.   •   

niinois  Central  Plans 
Enlarged  Shops 

According  to  reports  from  Chicago, 
the  Illinois  Central  Railroad  expects  to 
have  the  largest  railroad  machine  shop 
in  the  world  when  the  plans  for  the 
expansion  of  the  Bumside  car  repair 
shops  have  been  completed.  At  the 
present  time  the  railroad  employs 
3,800  men  and  it  is  expected  that  after 
the  enlargement  has  been  made  it  will 
be  necessary  to  hire  6,800  employees. 

In  the  new  shops  all  of  the  locomo- 
tives that  are  to  be  used  by  the  road 

will  be  assembled  and  kept  in  perfect 
running  order.  E.  H.  Markham,  presi- 

dent of  the  Illinois  Central,  expects 
that  the  yards  also  will  be  the  largest 
in  the  world  and  that  by  the  new  im- 

provements efficiency  will  be  carried  to 
its  highest  point.  There  is  also  some 
little  talk  in  Chicago  railroad  circles  of 
electrifying  the  Illinois  Central  in  the 
city  limits.  The  improvements  are  part 
of  a  scheme  of  expansion  that  the  rail- 

road started  more  than  a  year  ago. 

United  Cast  Iron  Pipe  Shows 
Substantial  Cain 

The  United  Cast  Iron  Pipe  & 
Foundry  Co.  in  its  report  for  1922 
shows  a  net  operating  income  of 
$1,497,865  as  compared  with  $562,762 
reported  for  the  year  1921.  After  de- 

preciation, and  dividends  of  seven  per 
cent  on  the  preferred  stock,  the  com- 

pany is  able  to  pay  $1.51  per  share  on 
the  common  stock. 

In  1921,  the  net  income  was  equal  to 
84  cents  on  each  share  of  the  preferred 
stock.  A  deficit  was  shown  in  the  gen- 

eral report  of  $499,159  after  dividends 

were  paid  on  the  preferred  stock.' 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor.   Commerce  and  Finance,  New  York 

(Copyrighted.  Theodore  B.  Price  Publishing  Corporation,  16  Exchange  Place,  New  York) 

/fcBOUT  FIVE  weeks  ago  J  had  an a\  interview  with  a  distinguished 
2  \.  European  publicist  then  visiting 
the  United  States  incognito.  I  asked 
him  whether  he  thought  the  Germans 
would  attempt  to  expel  the  French  by 
force  of  arms.  He  answered,  "No,  the 
Germans  are  without  arms,  ammuni- 

tion, money  or  organization.  The 
French  could  destroy  them  utterly  in 
the  first  encounter." 

"But  is  it  not  possible  that  Germany 
will  invite  the  Red  Army  of  Russia  to 

help  her?"  I  inquired.  "No,"  he  re- 
plied, "the  Germans  are  anti-boshevik 

to  a  man.  They  will  not  seek  or  accept 
Russian  assistance."  "How  then,"  I 
persisted,  "is  the  present  deadlock  to  be 
broken?"  His  rejoinder  was  in  about 
the  following  words : 

"You  may  think  my  ideas  fantastic, 
but  I  predict  when  the  Poincaire  gov- 
ei-nment  falls,  as  fall  it  must  as  soon 
as  the  French  people  realize  that  the 
occupancy  of  the  Ruhr  is  costing  much 
and  producing  nothing,  some  Napoleon 
of  the  20th  century  will  arise  to  lead 
the  French  in  an  attempt  to  subjugate 
and  annex  Germany.  Then  England 
and  the  United  States  will  have  to  step 

in  to  preserve  the  world's  balance  of 
power.  For,"  he  added,  "the  present 
French  Republic  is  a  bureaucracy,  not 
a  democracy. 
"By  genius  and  temperament  the 

French  are  and  always  have  been  im- 
perialistic. Though  they  are  still  fear- 

ful of  German  aggression  in  the  future 
they  are  momentarily  elated  with 
victory  and  in  their  present  mood  they 
will  find  it  easy  to  plead  self  defense 
as  an  excuse  for  a  pursuit  of  their 
traditional  ambition." 

I  admit  that  as  I  listened  to  this 
prophecy  it  seemed  fanta^ic,  but  the 
events  that  have  since  occurred  are 
curiously  corroborative  of  it.  The 
Poincaire  government  is  manifestly 
becoming  unpopular. 

The  French  troops  are  daily  ad- 
vancing farther  and  farther  into  Ger- 

many. Last  week  they  took  possession 
of  the  three  big  Rhine  cities  of  Mann- 

heim, Darmstadt  and  Karlsruhe,  and 
the  cables  say  that  "the  Parisian 
papers  have  simultaneously  opened  a 
lively  debate  about  the  objects  of  the 
French  policy,  revealing  with  great 
frankness  designs  which  were  indig- 

nantly disclaimed  six  weeks  ago.  It  is 
now  admitted  that  what  is  presently 
sought  is  a  new  and  comprehensive 
treaty  that  will  supersede  the  Treaty 
of  Versailles  and  in  one  way  or  an- 

other secure  for  France  what  she  was 
prevented  from  obtaining  by  American 
and  British  opposition  at  Paris  in 
1919.", 

Meantime  it  is  becoming  apparent 
that  Great  Britain  is  attempting  in 
every  way  possible  to  cement  the 
friendship  between  the  two  great  Eng- 

lish speaking  nations  of  the  world. 
Her  prompt  acceptance  of  the  debt 
settlement  that  we  proposed  was  the 
first  step  in  this  direction. 

Ambassador  Harvey's  presence  at 
"a  family  luncheon"  given  by  King 
George  at  Buckingham  Palace  is  an- 

other straw  which  shows  the  direction 
of  the  current  and  as  the  recent  bye- 
elections  in  England  bring  Lloyd 
George's  return  to  power  nearer  it becomes  clearer  and  clearer  that 

Britain's  diplomacy  is  preparing  for 
the  time  when  it  will  become  necessary 
for  her  to  have  the  passive  if  not  the 

I  advert  at  length  to  conditions 
abroad  because  it  is  there  we  must 
look  for  trouble  if  trouble  comes, 
and  our  domestic  situation  is  so 
cloudless  that  it  seems  wise  to  be 
on  guard  against  a  possible  change 
in  the  weather. 

Particularly  in  the  steel  business 
the  demand  is  so  much  in  excess  of 
the  production  that  some  concerns 
are  now  sending  their  salesman 
around  to  allay  the  impatience  of 
their  customers  rather  than  to  get 
new  orders.  However,  there  is  still 

a  healthy  fear  of  a  buyers'  strike, and  as  yet  there  is  no  disposition 
to  speculate  or  accumulate  unduly 
large  stocks. 

active  support  of  the  United  States  in 
opposing  the  imperialistic  ambitions  of France. 

I  advert  at  length  to  conditions 
abroad  because  it  is  there  we  must 
look  for  trouble  if  trouble  comes,  and 
our  domestic  situation  is  so  cloudless 
that  it  seems  wise  to  be  on  guard 
against  a  possible  change  in  the 
weather. 

The  business  revival  in  progress  in 
the  United  States  has  in  fact  become 
so  accelerated  that  the  manufacturers 
in  some  lines  are  tripping  over  each 
other's  feet  by  bidding  against  one 
another  for  the  labor  they  require. 
The  result  is  that  an  advance  in  wages 
seems  almost  inevitable. 

This  is  particularly  the  case  in  the 
steel  business,  where  the  demand  is  so 
much  in  excess  of  the  production  that 
some  concerns  are  now  sending  their 
salesmen  around  to  allay  the  impa- 

tience of  their  customers  rather  than 
to  get  new  orders. 

With  the  country's  barometric  indus- 
try in  this  predicament  it  is  not  sur- 

prising that  most  commodities  are 
tending  upward.  To  this  generaliza- 

tion there  are  some  exceptions,  but 
they  are  chiefly  among  the  articles 
that  have  recently  advanced  in  value. 
Rubber  and  sugar,  for  instance,  have 
reacted  slightly  and  wool  is  said  to  be 
a    shade    easier    in    London    and    Aus- 

tralia, though  the  best  informed  wool 
merchants  insist  that  higher  prices  are 
only  a  question  of  time  and  the  statis- 

tical position  of  the  article  does  not 
justify  bearishness. 

But  these  are  about  the  only  staples 
that  are  lower.  Cotton  has  continued 
its  upward  ascent.  Silk  is  firm  and 
artificial  silk  is  correspondingly 
higher.  Copper  and  nearly  all  the 
metals,  especially  tin,  are  likewise 
strong.  So  are  building  materials, 
hardware,  hides,  leather,  linen,  paper 
and  nearly  everything  else  whose  value 
is  taken  into  consideration  in  compiling 
the  index  numbers  so  frequently  re- 

ferred to  by  financial  writers. 
The  New  York  State  Department 

of  Labor  reports  a  wage  level  for 
January  of  $26.21  a  week  as  compared 
with  a  "peak"  of  $28.93  in  1920  and 
a  prewar  figure  of  $12.70  in  June,  1914. 
This  in  part  explains  the  activity  of 
the  retail  trade  which  is  in  turn  re- 

flected by  an  active  wholesale  demand. 
It  is,  however,  to  be  admitted  that 

there  is  still  a  healthy  fear  of  a  buyers' 
strike  and  as  yet  there  is  no  disposi- 

tion to  speculate  or  accumulate  unduly 
large  stocks. 

The  outlook  for  the  railways  is 
growing  rapidly  brighter.  The  traffic 
offering  is  in  excess  of  the  facilities 
and  the  earnings  show  continued  gains. 
Many  of  the  roads  are  ordering  new 
equipment  and  some  executives  are  pre- 

dicting that  1923  will  be  a  year  of 
exceptional  prosperity  for  the  trans- 

portation industry. 
On  the  stock  exchange  the  railway 

shares  reflect  this  expectation  but  the 

bond  market  still  seems  to  be  suff'ering from  mild  indigestion  while  some  of 
the  industrial  stocks  are  being  over- 
manipulated  by  professional  specu- 

lators who  hope  thereby  to  persuade 
a  rather  sated  public  to  buy. 

The  money  market,  though  firmer,  is 
still  well  supplied  with  funds  and  the 
rumor  that  the  Federal  Reserve  Banks 
would  again  advance  the  rediscount 
rate  appears  to  be  entirely  without 
foundation,  as  the  weekly  statement 
shows  a  reserve  ratio  unchanged  at 
76.2  per  cent  and  a  gain  of  $11,000,000 
in  gold  reserves  with  a  reduction  of 
$13,000,000  in  bills  discounted. 
The  reports  from  Cuba  are  most 

optimistic,  reflecting  the  advance  in 
sugar,  and  even  Mexico  appears  to  be 
feeling  the  prosperity  that  pervades 
the  Western  Hemisphere.  If  there 
were  no  Eastern  Hemisphere  to  con- 

sider it  might  be  assumed  that  the 
good  times  would  last  indefinitely  or 
until  the  people  of  the  New  World  had 
bought  all  they  could  pay  for. 

But  there  is  an  Eastern  Hemisphere 
where  three-fourths  of  humanity  live. 
We  are  not  independent  of  it  yet  and 
the  prudent  man  will  watch  with  care 
the  history  that  is  making  there. 
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Monthly  pi«:  iron  production  of  all  coke  and  anthracite 
furnaceH  in  milllonH  of  tons,  based  on  returns  compiled  by 
the  American  Iron  and  iSteel  Institute. 

Monthly  averaKe  price  of  tin  and  lead  In  the  Mew  York 
market,  bai^rd  on  returns  furnislied  by  £narine«rlns  and 
Mininff  Journal-Press. 

3,50 

300 

2.50 

200 

1,50 

£  1.00 

050 

—^ 
"~ 

^^^ 

^ 

-^ 

, 

^^-4 

. 

7^
 

-^ 

^^ V 4 

/- 

-s 

>^ 

PI8  IRON  PRODUCTIOM 

=^ 

  
~ 

-^=4^  - -- 

--Z 

~~~ 

i92Z 
1923 Dec.  Jan  Feb  Mar  Apr.  May  June  July  Aug.  Scpf  Oct.  Not.  Dec  Jon  Feb  Mar  Apr  Mov 

^   1922  1923 

PIG  Iron  Production,  during 
 Feb- 

ruary was  greater  when  com- 
puted by  daily  averages  than  at 

any  time  during  the  past  two  years. 
The  decline  apparently  shown 
by  the  chart  is  due  only  to  the 
shortness  of  the  month.  The 
daily  output  during  the  month 
was  106,779  tons  as  compared 
with  104,136  tons  which  was 
the  average  daily  output  dur- 

ing January.  Price  advances 
are  noted  along  with  the  in- 

creased production,  due  to  the 
unusual  demand  that  has  been 
made  for  all  kinds  of  iron  and 
steel.  At  Pittsburgh  the  in- 

crease has  been  $3  a  gross 
ton,  while  at  Birmingham  the 
new  price  is  $26  which  is  a 
dollar  increase  in  a  week  and 
a  two-dollar  increase  as  com- 

pared with  the  prices  for  the 
middle  of  February. 

Railroads  are  enjoying  for 
the  first  time  in  several 
months  an  era  of  prosperity 
that  has  sent  most  of  the 
rail  securities  skyward  and 
which  has  further  increased 
faith  in  the  management  of 
the  roads  by  private  owner- 

ship. More  equipment  is  be- 
ing bought  than  ever  before 

and  car  loadings  are  higher  than  they 
have  been  in  the  past  two  years, 
despite  the  weather.  Net  operating 
revenues  of  most  roads  is  excellent 
and  further  increases  in  profits  and 
decreases  in  operating  costs  are  looked 
for.  Shippers  report  better  service 
than  was  formerly  secured  from  roads. 

Tin  Prices,  like  most  of  the  other 
metals  have  advanced  rapidly  during 
the  past  two  '.r^onths  and  today  is 
quoted  at  47.25  cent  which  is  an  excel- 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chi cago  and  Clevelan d  Prices 

Four 
One Current Weeks 
Year Unit Price Ago Ago 

Soft  steel  bars  .  . 
per  lb.  .  . . 30.0322  SO. 0303  ?0.0272      || 

Cold    finished 
shafting   per  lb. .  . . 

0.0406 0.0383 
0.0330 

Brass  rods   
per  lb. . . . 

0. 1870 0.1766 
0.15 Solder  (i  and  4) 

perlb. . . . 
0.2833 0.2538 0.20 

Cotton  waste..  . 
per  lb.  .  . . 

0.1181 0.1181 
0.106 

Washers,      cast 
iron  (j  in.).  . . 

per  100  lb. 

4.33 
4.33 

3.83 Emery,    disks, 
cloth.  No.  1,6 
in.  dia   

per  100.... 

2.96 
2.96 

3.11 Lard  cutting  oil 
per  gal.. . . 

0.5575 
0.575 

0.57 
Machine  oil. .  .  . 

per  gal.... 

0.349 
0.349 0.40 

Belting,  leather, 
medium   off  list...  . 

49% 

49% 

i6%7c 

Machine     bolts 

up  to  1  X  30  in. 
offlist..  .. 

5VA% 51K% 641% 

lent  figure,  according  to  the  market 
authorities.  It  is  to  be  noted  on  the 
chart  that  the  point  reached  is  Hear- 

ing the  fifty  mark.  Two  months  ago 
this  was  not  thought  probable  as  the 
product  had  kept  well  within  the  nar- 

row borders  of  thirty  and  forty.  Lead 
prices  have  also  advanced  a  trifle  and 

are  now  higher  than  they  have  been 
in  many  months.  The  unusual  de- 

mands for  all  metals  due  to  the  indus- 
trial revivals  in  all  parts  of  the  coun- 

try have  been  a  determining 
factor  in  the  rapid  increases 
in  the  prices  of  tin,  lead  and 
other  metals. 

Motor  stoc1<s  averaged  on 
this  page  took  a  rise  during 
the  past  month  and  the  aver- 

age during  the  first  week  in 
March  was  57.86  which  is 
more  than  seven  points  as 
compared  with  the  figures  in 
February.  Every  single  one 
of  the  stocks  quoted  here- 

with increased  in  price  during 
the  month  with  the  exception 
of  Pierce  that  stood  still  and 
Willys  that  declined  an  eighth 
of  a  point.  It  is  interesting 
to  note  that  Stewart-Warner 
Speedometer  advanced  from 
91J  to  105i,  a  gain  of  13g 
points  within  a  month.  Sev- 

eral of  the  others  also  showed 
substantial  gains  including 
Studebaker  that  issued  a  fine 
annual  report  recently, 
Stromberg  that  advanced 
from  66J  to  86  and  Chandler 
that  jumped  from  653  to  72i. 
It  is  further  noted  that  the 

Stromberg  Carburetor  Co.  has  in- creased its  stock  dividend  from  $5  to 
$7  a  share.  The  rise  in  prices  of 
motor  stocks  is,  in  turn,  causing  the 

buying  of  them  to  become  increas- 
ingly active,  as  faith  is  shown  gen- 

erally in  the  financial  soundness  of 
the  industry  and  individual  concerns. 

Total    value    of    all    metal    workinK    machinery    exported 
monthly  from  the  United  States,  based  on  returns  compiled 
by  the  Bureau  of  Foreign  and  Domestic   Commeroe. 

ei 

bi 

60 

50 

2  40 

O 
O 

50 

.e        "d 

Average  prlee  of  ten  automotive  stocks:     Chandler,  Gen 
al   Motors,    Hupp,    Mack   Trnrks,  Pierce,   Stewart,   Strom 
iTg,  Studebaker.   White,  Willys. 

■ 

4JB00 

o 

r •- 1,000 

% 

-^ 

— 

1   ' 

— 
—10  MOTOR   STOCKS— — t ( 

/ 

Vj 

EXPORTS  OF  MET M.\ 
NOR KIN 

5  M ACH 

INE 
RY ^ 

==-■ 

-1 

,^ 

^ 

f-
 

— 
— V — 

/ 
/ 

  1   1 ^ 

— / •sr 

>^ 

^ 
^ 

;2^ 

t ̂ 

k- 

s ^ 
^^ 

l^ 

— 
  1 

  i     1   . 

—J 

1 1 i 
>c  Jan.  Feb.  Mar  Apr  May  Jui"  July  Ana,  Sept  Oct   Nov  Dec  Jan,  Feb,  Mar  Apr  May  Ju 

I'.  22                                                      1923 
■c  Jan    Feb,  Mar  Apr  May  June  July  Aug,  Sept  Oct  Nov   Dec.  Jan  fcb.  Mar.ApfMc 

1922                                               1923 

>y 



428d AMERICAN     MACHINIST Vol.  58,  No.  11 

The  Herschell-Spillman  Motor  Co., 

North  Tonawanda,  N.  Y.,  was  dam- 

aged by  fire  recently  when  flames  de- 
stroyed part  of  the  heat  treating  room. 

The  plant  of  the  Fulton  Steel  Corp., 
Fulton,  N.  Y.,  which  has  been  operated 

by  the  Ontario  Electric  Steel  Co.,  will 
be  taken  over  and  operated  by  the 

Iriquois  Steel  Co.  which  has  recently 
been  organized.  The  directors  of  the 

new  company  are:  Alexander  Mac- 
Innes,  William  Breeden,  Frank  G. 
Davis,  S.  M.  Wetmore,  Paul  A. 
Maclnnes,  Henry  Thompson  and  H. 
B.  Maclnnes. 

The  Government  has  awarded  a  con- 
tract to  Mosier  &  Summere,  Buffalo, 

N.  Y.,  to  build  a  storehouse  and  repair 
shop  to  cost  $150,000  at  the  Black  Rock 
Canal  Lock. 

The  capital  stock  of  the  Keystone 
Tool  &  Metal  Parts  Corp.,  Buffalo,  has 
Deen  increased  from  $50,000  to  $100,000. 

The  Buffalo,  Rochester  &  Pittsburgh 
Railway  has  been  granted  permission 

by  the  Interstate  Commerce  Commis- 
sion to  issue  $1,920,000  of  its  equip- 
ment bonds  to  be  sold  for  not  less  than 

96.75  per  cent  of  par  and  accrued 
interest. 

The  Moultrie  Plow  &  Foundry  Co., 
Moultrie,  Ga.,  has  been  established  and 
will  specialize  in  the  manufacture  of 
plow  repair  parts  and  other  castings. 

The  Linde  Air  Products  Co.  has  an- 
nounced plans  for  the  construction  at 

Savannah,  Ga.,  of  a  $125,000  plant. 
Work  will  be  commenced  in  June  and  it 
is  hoped  to  have  the  plant  finished  by 
December. 

The  F.  W.  Poe  Manufacturing  Co., 
Greenville,  S.  C,  is  constructing  a 
$10,000  two  story  extension  to  its  ma- 

chine shops. 

The  Walter  A.  Zeinicker  Supply  Co., 
formerly  of  325  Locust  St.,  St.  Louis, 
Mo.,  has  moved  to  larger  quarters  in 
the  Chamber  of  Commerce  Building, 
St.  Louis. 

A  large  order  for  rolling  mill  equip- 
ment has  been  placed  with  the  Westing- 

house  Electric  &  Manufacturing  Co.  by 
Siderugica  Del  Mediterraneo  of  Sa- 
gunta,  Spain,  through  the  American 
agents,  Frank  C.  Robert  &  Co.,  Phila- 
delphia. 

The  Cincinnati  Planer  Co.,  planers 
and  boring  mills,  Cincinnati,  Ohio,  has 
advanced  prices  on  open  side  planers 
ten  per  cent,  effective  Mar.  2. 

Provisions  for  considerable  increase 
in  the  production  of  the  Timken  roller 
bearings  are  being  made  at  both  the 
Canton  and  the  Columbus,  Ohio,  plants. 
Extensive  additions  to  equipment  are 
being  received  at  both  factories  daily. 
At  the  Canton  plant,  a  large  modern 

factory  building  is  in  process  of  con- struction on  which  work  is  being 
ru.shed  to  completion  as  rapidly  as 
possible. 

The  Oakley  Machine  Tool  Co.,  Mid- 
dletown,  Ohio,  has  found  it  necessary 
to  acquire  more  floor  space  due  to  the 
large  number  of  orders  that  it  is  re- 

ceiving and  at  present  is  able  to  take 
care  of  all  business  as  it  is  received. 

,  Fairmont  Railway  Motors,  Inc.,  Fair- 
mont, Minn.,  railway  section,  inspection 

and  gang  cars,  engines  for  railway 
motor  cars,  pressed  steel  car  wheels 
and  other  products,  announces  the 
change  of  its  corporate  name  from 
Fairmont  Gas  Engine  and  Railway 
Motor  Car  Co.  to  Fairmont  Railway 
Motors,  Inc.,  effective  at  once. 

The  Pangborn  Corporation,  Hagers- 
town,  Md.,  will  occupy  nine  spaces  at 
the  exhibit  to  be  held  in  connection  with 

the  Foundrymen's  Convention  at  Cleve- 
land, April  28  to  30  and  May  1  to  3. 

The  Pangborn  exhibit  will  be  in  opera- 
tion and  will  include  several  types  and 

sizes  of  sand-blasting  equipment.  The 
company  will  be  represented  at  the 
exhibit  by  the  president,  vice-president, 
works  manager,  mechanical  engineer, 
sales  manager  and  six  sales  engineers. 

The  Link-Belt  Co.,  of  Philadelphia, 
Chicago  and  Indianapolis,  announces  a 
reduction  of  more  than  16  per  cent  in 
the  price  of  its  portable  belt  conveyor, 
the  "Cub."  The  new  price  for  con- 

veyor including  motor  is  $585  against 
the  former  price  of  $700. 

Personals 

Arthur  B.  Cochrane,  formerly  dis- 
trict sales  manager  at  Chicago  for  the 

Steel  and  Tube  Co.  of  America,  and 
Robert  Hoffstettek,  formerly  engi- 

neer with  the  Illinois  Tool  Works,  and 
the  Nash  Motors  Co.,  have  formed 
the  American  Tool  &  Manufacturing 

Works,  Chicago,  for  the  purpose  of  de- 
sigrning  and  making  special  machinery, 
dies,  jigs,  screw  machines  and  punch 
press  products. 

H.  J.  Bradley  has  been  appointed 
branch  manager  for  the  San  Francisco 
branch  of  the  Chicago  Pneumatic  Tool 
Co.,  New  York,  succeeding  J.  K.  Haigh 
who  has  been  transferred  to  the  Chi- 

cago branch. 

R.  W.  Uhug  has  resigned  as  vice- 
president  and  factory  manager  of  the 
Allen  Typewriter  Co.,  Allentown,  Pa., 
and  is  now  building  a  single  shift  type- writer. 

Samuel  M.  Vauclain,  president  of 
the  Baldwin  Locomotive  Works,  ad- 

dressed the  general  assembly  of  stu- 
dents of  the  Carnegie  Institute  of  Tech- 

nology, Mar.  14,  at  the  invitation  of 
Dr.  Thomas  S.  Baker,  president  of  the 
Institute 

J.  V.  Emmons  of  Cleveland  gave 
an  address  descriptive  of  the  uses  and 
abuses  of  twist  drills,  reinforcing  his 
remarks  with  a  motion  picture  to  bring 
out  correct  methods  of  gprinding  and 
handling,  at  a  meeting  of  the  Spring- 

field, Mass.,  chapter  of  the  American 
Society  for  Steel  Treating,  March  2. 

HuBER  L.  Morrison  will  represent 
the  Greenfield  Tap  and  Die  Corp.  in 
Connecticut  and  Rhode  Island. 

Eldredge  L.  Day,  of  Ogdensburg, 
N.  Y.,  has  recently  been  appointed 
assistant  manager  of  the  Syracuse 
office  of  the  Case  Machine  Co. 

A.  BuBiBm  will  be  in  charge  of  the 
operations  when  activity  is  resumed  at 
the  Charlotte,  N.  Y.,  plant  of  the  Cor- 
rigan  and  McKinney  Co. 

Carl  F.  Berger,  for  ten  years  as- 
sistant manager  of  the  Monarch  Ma- 

chine Tool  Co.,  Sidney,  Ohio,  has  been 

appointed  secretary  and  general  man- 
ager of  the  Whipp  Machine  Tool  Co., 

Sidney,  Ohio. 

B.  Olney  Hough,  for  many  years 
editor  of  the  American  Exporter  has 
resigned  to  become  export  counsellor, 
consultant  and  advisor  to  banks,  ex- 

porters and  manufacturers.  His  office 
IS  located  at  17  Battery  Place,  New York. 

William  V.  Dee,  president  of  the 
William  V.  Dee  Co.,  Bridgeport,  Conn., 

skylights  and  steel  sashes,  has  an- 
nounced that  a  branch  plant  may  be  es- 

tablished at  Atlanta,  Ga. 

T.  J.  Cleary  has  been  appointed 
southern  agent  for  the  Combustion  En- 

gineering Corp.,  New  Y^rk.  Mr. 
Cleary's  offices  will  be  in  the  Candler 
Building,  Atlanta,  Ga. 

J.  C.  Blanton  will  have  charge  of 
the  southeastern  territory  for  Manning, 
Maxwell  &  Moore,  Inc.,  with  head- 

quarters in  the  Forsyth  Building,  At- 
lanta, Ga. 

William  E.  Dunn,  Jr.,  Atlanta,  Ga., 
secretary  of  the  Southern  Metal  Trades 
Association,  has  just  completed  a  tour 
through  the  southern  states. 

A.  E.  Anderson  is  the  southern  man- 
ager of  the  Maloney  Belting  Co.,  Chi- 
cago, with  his  offices  in  South  Pryor 

St.,  Atlanta,  Ga. 

C.  V.  Woodward  has  been  appointed 
manager  of  the  Baltimore  office  of  the 
Westinghouse  Electric  &  Manufactur- 

ing Co.,  East  Pittsburgh,  Pa. 

R.  J.  Ross  has  been  appointed  assis- 
tant manager  of  the  transportation  di- 

vision of  the  Philadelphia  office  of  the 

Westinghouse  Electric  &  Manufactur- 

ing Co. 
F.  C.  Reed  has  been  appointed  man- 

ager of  the  Huntington,  W.  Va.,  office 
of  the  Westinghouse  Electric  &  Manu- 

facturing Co. 

W.  F.  James  has  been  appointed  man- 
ager of  the  industrial  division  of  the 

Philadelphia  office  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  succeed- 

ing R.  F.  Moon. 
R.  F.  Moon  has  resigned  as  manager 

of  the  industrial  division  of  the  Phila- 

delphia office  of  the  Westinghouse  Elec- tric &  Manufacturing  Co.  to  accept  the 

vice-presidency  of  the  Atlantic  Ele- vator Co.,  New  York. 

W.  Burr  Bennett  has  resigned  as 

chief  engineer  and  president  of  the 
Wayne  Engineering  Co.,  Scranton,  Pa., 
and  will  in  the  future  devote  his  time  to 

his  engineering  business,  specializing  m 
machinery  and  power  plants. 



March  15,  1923 Build  Bigger  Profits  with  Better  Equipment 428e 

M.  D.  Galbreath,  formerly  manager 
of  sales  of  the  McCoy-Brandt  Ma- 

chinery Co.,  has  become  associated  with 
J.  C.  Marr  of  the  J.  C.  Marr  Machinery 
Co.,  which  after  April  1  will  operate 
under  the  firm  name  Marr-Galbreath 
Machinery  Co.,  with  office  and  ware- 

house at  127-129  Water  Street,  Pitts- 
burgh, Pa.  The  concern  will  deal  in 

new  and  used  machinery. 

F.  Wayland  Ayer,  for  many  years 
head  of  N.  W.  Ayer  &  Son,  newspaper 
ftdvertising  agents  and  publishers  of 
the  American  Newspaper  Annual  and 
Directory,  Philadelphia,  Pa.,  died  on 
March  5  at  his  country  home  in  Meri- 
deth,  N.  Y.  Mr.  Ayer  was  75  years 
of  age.  He  will  probably  be  succeeded 
in  the  business  by  his  son-in-law,  W.  W. 
Fry,  who  has  for  some  time  been  the 
executive  head  of  the  concern. 

George  A.  Draper,  treasurer  of  the 
Draper  Corporation,  Hopedale,  Mass., 
died  Wednesday,  Feb.  7. 

Frederick  W.  Ludington,  aged  64 
years,  died  recently  at  his  home.  Water- 
bury,  Conn.  Mr.  Ludington  was  for- 

merly the  president  of  the  Ludington 
Machine  Co.  and  the  L.  C.  White  Co., 
both  of  Waterbury.  Since  1918  he  has 
been  retired. 

Belt  TrajismUsion.  The  Monarch  Belting 
Co.,  Cleveland,  Ohio.  Two  booklets  have 
been  issued  by  this  company,  one  in  the 
form  of  a  "question  box"  and  the  other  as 
a  salesman's  instruction   book. 

AhH  Conveyor.  Combustion  Engineering 
Corporation,  New  York,  N.  Y.  Advantages 
of  using  tlie  product  are  well  presented  and 
llUustrated  in  a  catalog  that  is  convinc- 

ingly  written. 

8inKle-Pha8e  Motors.  Wagner  Electric 
Co.,  St.  Louis,  Mo.  The  product  of  this 
company  with  much  de.scriptive  matter  and 
data  is  found  in  Bulletin  No.  131  recently issued. 

WanhinK  Machines  for  Metalx.  Crescent 
Washing  Machine  Co.,  New  Rochelle,  N.  Y. 
How  washing  machines  are  used  in  facto- 

ries is  explained  in  the  catalog  that  this 
company  has  just  issued. 

Trade  Catalogs 

Book  Reviews 

Flexible     Shaft    Equipment.       The    Hergi 
Mfg.  Co.,  250  Fifth  St..  Bridgeport,  Conn., 
has  issued  a  new  catalogue  6  x  9  in. 
in  size,  20  pages,  covering  its  complete 
line  of  flexible  shafts  and  polishing,  grind- 

ing, burring  and  screw-setting  devices,  in- 
cluding motor  and  belt-driven  apparatus 

for  minor  operations  that  can  be  accom- 
plished by  this  means. 

Air  Filters.  Midwest  Steel  &  Supply  Co., 
28  West  44th  St.,  New  York,  N.  Y.  Air 
filters  of  all  kinds  are  shown  in  the  folder 
recently  issued  by  this  company. 

Vises.  Atlas  Vise  Co.,  Inc.,  Lowville, 
N.  Y.  Illustrated  folder  showing  many 
kinds  of  vises  and  the  manner  in  which 
they  work  has  been  published  by  this  com- 
pany. 

Electric  Arc  Welding:.  Burke  Electric 
Co.,  Erie,  Pa.  Bulletin  127  has  been  issued 
recently,  showing  various  welding  machines 
and  equipment,  and  jobs  that  have  been 
done  by   the  machines. 

Drills,  Taps  and  Dies.  Greenfield  Tap 
and  Die  Corporation,  Greenfield,  Mass. 
Taps,  dies  and  drills  for  lighting  fixture 
manufacture  and  tables  giving  data  on  pipe 
threads  are  shown  in  the  latest  catalog  of 
the  Greenfield  Tap  and  Die  Corporation. 

Band  Hawini;  Machines.  Oliver  Machin- 
ery Co.,  Grand  Rapids,  Mich.  The  Oliver 

No.  192  band  sawing  machine  is  shown  in 
the  four-page  folder  which  has  recently 
been  issued  by  this  company. 

I^iftinr  Magnets.  The  Cutler-Hammer 
Manufacturing  Co.,  Milwaukee.  Wis.  The 
company  has  issued  a  well  illustrated 
eighteen-page  catalog,  showing  the  product 
in  actual  operation  as  well  as  is  process  of 
construction. 

Benoh  FilinK  Machine.  Hugold  Ander- 
.>!0n,  Providence,  R.  I.  A  leaflet  describing 
and  illustrating  the  machine  and  its  prod- 

uct has  been  issued. 

Power  Panching:  Pf esses.  Adriance  Ma- 
chme  Work.s.  Inc..  Brooklyn,  N.  Y.  Various 
types  of  punching  presses  are  shown  and 
descriptive  matter  and  tables  given  in  a 
eatalog  recently  issued  by  this  company. 

Modern       Industrialism.         By      Frank      L. 
McVey,  President  of  the  University  of 
Kentucky.       Three    hundred    forty-nine 
5x8    in.    pages,    clotli    boards.      Second 
Edition.      Published   by  D.   Appleton   & 
Co.,  New  York  City.     Price  $2.50. 

The    second     edition     has     been     deemed 
necessary  to  bring  statistics  up  to  date  and 
to    take    into    account    the    world    changes 
that  have  taken  place  since  the  first  edition 
was  published.     Chapters  have  been  added 
on  the  Orient  and  the  West,  Taxation,  and 
tlVe     Widening     Circle     of     Democracy     in Industry. 

As  it  stands  now  the  book  is  divided  into 
three  parts.  History,  Industry  and  Admin- 

istration. Under  "History"  are  given  a 
survey  of  world  industrial  conditions,  de- 
criptions  of  industrial  changes  in  England 
since  1760  and  the  indu.strial  evolution  of 
America,  fin  account  of  the  rise  and  fall  of 
Germany  and  the  chapter  on  the  Orient 
and  the  West. 

The  chapters  under  "Industry"  take  up 
extractive  industries,  transportation,  manu- 

facture, forms  of  industrial  organization, 
commercial  institutions,  and  industry  and 
taxation. 

"Administration,"  the  third  part,  treats 
of  fundamental  problems,  interference,  reg- 

ulation, government  ownership,  and  the 
widening  circle  of  democracy  in  industry 
and  business. 
A  better  conception  of  the  relations  of 

nations  each  to  the  other  and  of  the  people 
within  a  nation  to  each  other  is  needed  by 
most  individuals.  They  need  to  know  what 
industry  is,  why  it  grew  into  its  present 
size  and  something  of  its  probable  future. 
Those  are  just  the  things  that  this  book 
teaches  in  a  way  that  makes  reading  it  a 
pleasure.  It  does  not  attempt  to  provide 
detail  to  an  extent  that  would  unduly  in- 

volve the  reader  and  make  him  lose  sight 
of  the  broader  aspects  of  the  subject  In 
its  relation  to  world  affairs. 

An  introduction  to  the  scope  of  the  work 
and  an  indication  of  the  author's  style  may 
be  gleaned  from  this  quotation  from  his 
preface :  "The  world  needs  sound  govern- 

ment, clarity  of  view  and  ethical  purpose 
as  much  as  ever.  But  in  addition  the  world 
war  raised  the  limits  of  nationality  and  will 
compel  the  peoples  of  the  globe  to  look  at 
and  ponder  the  necessity  of  international 
agreements  and  world-wide  establishment 
of  currencies,  tariff  regulations,  commerce 
rules  on  the  high  seas  and  the  maintenance 
of  justice  in  international  relations  between 
nations.  Waning  supplies  of  raw  materials, 
the  rising  of  the  national  mind  in  weaker 
peoples,  the  debt  burdeii  of  the  war  and  the 
growing  consciousness  of  labor  in  the  great 
powers  of  the  earth  all  point  to  a  different 
world  in  the  coming  generations  and  a 
marked  change  in  the  international  rela- 

tions of  peoples.  These  make  the  story  of 
modem  industrialism  of  tremendous  impor- 

tance in  the  history  of  today." 

Descriptive    Geometry.      By    Lawrence    E. 
Cutter,     Associate     Professor     of     Me- 

chanical    Engineering,     Stanford     Uni- 
versity, California,    First  edition,  brown 

clothboard  covers,  6x9  in.,  244  pages, 
130    illustrations.      Published    by    Mc- 

Graw-Hill Book  Co.,  Inc.,   370  Seventh 
Ave.,  New  York,  N.  Y.     Price  $2.50. 

The    author    has    a    distinct    purpose-    in 
bringing  out  this   text   book  on   descriptive 
geometry.     He  wishes  to  treat  the  subject 
by  the  method   of  choosing  new  projection 
planes   either   perpendicular   or   parallel    to 
lines    and    planes    in    the    problem,    rather 

than  by  the  method  of  rotation  In  which 
only  two  planes  are  used  and  the  lines 
and  planes  of  the  iiroblem  are  rotated 
either  into  or  parallel  to  one  of  these 
projection  planes.  The  latter  method  seems 
to  be  used  almost  entirely  in  the  current 
texts,  almost  to  the  exclusion  of  the  former. 

The  method  of  choosing  new  projection 
planes  offers  an  advant.igc  chiefly  in  the 
fact  of  its  applicability  to  engineering 
drafting.  It  enables  working  simultaneously 
the  short  elementary  problems  that  make 
up  an  ordinary  working  drawing,  although 
these  problems  must  usually  be  worked 
out  separately  when  the  method  of  rota- 

tion is  employed.  The  former  method  aids 
in  ease  of  work  and  clearness,  as  the 
views  can  be  made  to  stand  out  separate 
and  distinct  from  each  other,  without  the 
overlapping  and  confusion  of  views  that 
may  occur  when  the  planes  are  rotated. 
The  author  of  the  book  i>elicves  that  the 
method  of  choosing  new  projection  planes 
is  incomparably  superior  to  that  of  rota- 

tion on  account  of  its  practical  advantages 
and  utility,  and  that  both  methods  offer 
the    same   mental    discipline. 

The  tlieory  on  which  the  book  is  based 
is  reduced  to  four  simple  principles,  cover- 

ing only  one  page  of  the  text.  The  treat- 
ment illustrates  the  use  of  the  principles 

through  the  detailed  solution  of  elementary 
problems,  and  then  of  problems  taken  from 
the  fields  of  mechanical,  civil  and  mining 
engineering  and  architecture.  After  cover- 

ing successively  points,  lines,  and  planes, 
more  complicated  work  is  taken  up,  such 
as  the  intersection  of  planes  and  the  solu- 

tion of  spherical  triangles  and  trihedral 
angles.  The  latter  chapters  are  devoted 
to  the  intersection  and  development  of 
surfaces,  tangent  planes,  axometric,  iso- 

metric and  oblique  projection,  and  wari)ed 
surfaces.  The  book  ends  with  two  chapters 
of  exercises  to  be  solved  by  the  student, 
one  chapter  containing  short  problems  for 
home  study  and  the  other  more  complex 
ones  for  the  drafting  room. 

In  the  form  of  mimeographed  notes,  the 
text  has  been  used  successfully  by  the 
author  for  three  years  in  teaching  engi- 

neering students.  The  volume  can  certainly 
be  recommended  because  of  its  practical 
method  and  the  utility  of  the  system  that 
is  developed. 

Problems    o*    Machine    Design.      By    O.    A. 
Leutwiler,  Professor  of  Mechanical  En- 

gineering Design,  University  of  Illinois. 
133  6  X  9  in.  pages,  cloth  boards.  Pub- 

lished by  the  McGraw-Hill  Book  Co., 
Inc..  370  Seventh  Avenue,  New  York, 
N.    Y.      Price,    »1.50. 

A  series  of  isolated  problems  covering 
the  various  parts  of  the  subject  of  machine 
design.  Practically  all  of  the  problems  are 
taken  directly  from  existing  machines,  giv- 

ing the  student  the  advantage  of  working 
with  actual,  rather  than  hypothetical  en- 

gineering data. 
The  problems  in  sections  T  to  XV  deal 

with  machine  parts  that  have  no  connec- 
tion with  the  parts  discussed  in  other 

problems.  Section  XV  includes  problems 
in  the  solution  of  which  the  student  makes 
a  complete  force  and  stress  analysis  of  all 
the  elements  used   in  the  machine. 

Section  XVI  takes  up  the  problems  in 
the  design   of  simple  machines. 

Section  XVII  consists  of  tables  that  will 
be  found  useful  in  connection  with  de- 

sign work. 
The  volume  should  be  found  very  ad- 

vantageous by  instructors  in  machine  de- 
sign who  are  frequently  obliged  to  spend 

much  time  in  formulating  problems  for 
classes  or  individual  students  when  the 
text  books  they  are  using  are  not  as  com 
plete  as  they  might  be  in  that  respect. 
Among  the  subjects  taken  up  are; 

Stresses  and  strains  in  machine  parts ; 
riveted  connections ;  bolts  and  screws ;  cot- 

ter and  pin  connections ;  cylinders,  plates 
and  springs;  belting;  rope  transmission; 
chain  transmission  ;  friction  transmission  ; 
spur  gearing ;  bevel  and  screw  gearing ; 
couplings  and  clutches ;  brakes ;  shafting 
and  bearings ;  general  problems ;  design 

problems. 

The     Principles    and    Practice     of     Toothipd' Oear-Wheel  rotting.     By  G.  W.  Burley. 
Pour  hundred   and   fifty  five    51x85    in. 
pages.  347     illustrations,  23  tables  an* 
one   large    table    in    pocket.      Published 
by  Scott,   Greenwood  &   Son,    8    Broad- 

way, Ludgate,  London,  England.    Amer- 
ican    agents,     D.     Van     Nostrand     Co., 

8  Warren  St.,  New  York. 
Both   the  theoretical   and  practical   sides 

of  gear    cutting  are  treated,  though  no  at- 
tempt has  been  made  to  deal  with  the  sub- 

ject of  gearing  from  the  viewpoint   of  the 
designer. 

After  a  thorough  discussion  of  the  funda- 
mental principles  of  toothed  gearing,  th& 

book    leads    on    to   types    of    gear    wheels. 
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Iiathe,   Turrent,   Flat,    Universal,    No,    2. 
Acme   Machine   Tool   Co.,    Cincinnati,    Ohio 

"American  Machinist,"  January  4,  1923 

The  machine  is  adapted  for 
either  bar  or  chuclting  work.  The 
all-geared  head,  single-pulley  drive 
provides  twelve  spindle  speeds  ot 
from  18  to  318  r.p.m.,  changed 
by  one  continuous  movement  ot 
one  lever.  The  side  carriage 
spans  the  ways  of  the  bed. 
Power  feed  is  provided  in  either 
direction  for  both  side  and  main 
turrets,     and     longitudinal     rapid 
traverse  in  either  direction  for  the  main  turret.  The  side  head 
has  one  adjustable  stop  and  the  main  turret  twelve  longitudinal 
stops.  A  thread-chasing  attachment  is  in  the  regular  equipment, 
and  a  taper  turning  attachment  for  the  side  head  can  be 
furnished.  A  5-hp.  motor  may  be  mounted  on  the  rear  of  the 
head-end  leg.  Floor  space,  3  ft.  9  in.  x  10  ft.  8  in.  Weight, 
6,000  pounds. 

Planer,   Open-Side,    30    x    30-Iiicli 
Cincinnati  Planer  Co.,  Cincinnati,  Ohio 

"American  Machinist,"  January  4,  1923 

The  table  of  the  machine  Is 
gibbed  on  the  right  side  and  is 
so  fitted  between  the  two  V's  that it  will  not  be  twisted  out  ot  its 
ways.  An  auxiliary  work  support 
can  be  provided.  The  bed  is 
closed  between  the  V's  and  made 
very  heavy  on  the  righit  side. 
Forced  lubrication  delivers  oil 
into  the  V's  of  the  bed  directly 
under  the  tool  point.  The  table 
is  of  very  lieavy  box  type  with 
the  bottom  entirely  closed.  The 
T-slots  are  planed  from  the  solid 
and  stop  holes  are  drilled  and 
reamed  throughout  the  entire 
surface.     Work  from  6   to   10   in. 
longer  than  the  rated  capacity  may  be  planed.  A  special  "tu- 
speed"  countershaft  is  furnished,  and  a  variable-speed  d.c.  motor drive   is   recommended. 

Lathe,  Multi-Cut,   Seml-Automatlc,   No.    19 
It.  K.  LeBlond  Machine  Tool  Co.,  Cincinnati,  Ohio 

"American  Machinist."  January  4,  1923 

The  machine  is  for  simulta- 
neously turning  and  facing  such 

parts  as  gears  and  shafts,  and 
is  made  in  various  bed  lengths 
with  center  distances  of  18,  2G. 
34  and  42  in.  The  power  rapid 
traverse  for  the  turning  carriage 
and  facing  slide  automatically 
stops  the  spindle  when  the  feed 
of  the  tool  is  stopped,  and  the 
submerged  rotary  pump  is  auto- 

matically shut  off.  The  front 
shear,  on  which  the  turning 
carriage  is  mounted,  is  placed  at 
an  angle.  The  rear  shear,  on 
which    the    facing    slide    operates 
and  on  which  the  headstock  and  tailstock  are  mounted.  Is  in 
a  horizontal  plane.  The  machine  can  be  driven  by  a  7J  to 
15-hp.  a.c.  or  d.c.  motor.  The  headstock  spindle  has  six  speed 
changes  from  BO  to  250  r.p.m.  Feeds  of  turning  carriage  and 
facing   slide,    0.002    to    0.203    in.    per    spindle   revolution. 

Press,    Drawing   and    Deep-Stamping,   Double-Crank,    Toggle 
Toledo  Machine  &  Tool   Co.,   Toledo,  Ohio 

"American  Machinist,"  January  4.  1923 

The  press  is  made  in  a  variety  of 
sizes  and  is  intended  for  all  kinds  of 
drawing,  deep  stamping  and  forming 
operations.  Its  chief  features  are  the 
smoothness  of  action,  the  exact  timing 
that  can  be  obtained,  the  dwell  on  the 
movement  of  the  blank-holder  slide,  the 
high  speed  and  the  small  floor  space. 
Two  trains  of  machine-cut  gearing  serve 
to  drive  the  machine.  The  large  twin 
gears  at  each  end  of  the  crankshaft 
operate  the  inner  slide  or  drawing 
plunger.  The  outer  or  blank-holder 
slide  is  operated  by  cranks.  A  friction 
clutch  enables  the  operator  to  start  or 
stop  the  machine  at  any  point  of  the 
stroke.  A  power  elevator  for  the 
plunger  slide  is  furnished,  as  is  also  a 
force-feed  lubricating  system  to  oil  all 
the  main 'bearings  from  the  floor. 

X'eeding    Device,    Dial,   for   Punch    Press 
S  &  S  Machine  Works,   4522   Lexington  St.,   Chicago,  III. 

"American  Machinist,"  January  4,  1923 

The  feeding  mechanism  can  be 
applied  to  any  make  and  size  of 
open-back  inclinable  punch  press, 
and  is  useful  especially  in  the 
manufacture  of  electrical  goods. 
The  parts  being  worked  upon  are 
carried  under  the  punch  to  receive 
second  or  third  operations.  Two 
or  three  consecutive  operation.'^ 
can  be  performed  with  only  one 
handling.  The  dial  feeds  are 
built  in  seven  sizes  to  suit  various 
sizes    of    machines.      The    devices 
are  furnished  with  crank  disks  bored  to  suit  the  press  shaft. 
and  they  are  arranged  to  bolt  on  the  bed  of  the  press,  using 
the  standard  bolster  bolts.  The  radial  and  thrust  bearing  in 
the  center  of  the  dial  plate  has  a  special  mounting  to  provide 
accuracy  of  feed  and  durability.  The  adjustable  friction  brake 
can  be  set  to  give  the  minimum  amount  of  friction  needed  to 
bring  the  dial  to  rest. 

Drilling    Head,    Mnltiple-Spindle,   Adjustable 
Sellew  Machine  Tool   Co.,   Pawtucket,   R.   I. 

"American  Machinist,"  January  4.  1923 

Each  spindle  arm  of  the  drilling 
head  is  held  in  position  by  means  of 
two  bolts,  the  one  about  which  the 
arm  swings  being  tjermanent  and  the 
other  being  a  removable  locating  and 
clamping  bolt.  The  latter  bolt  is 
inserted  in  the  hole  desired  to  give 
the  correct  set-up.  and  the  arm  with 
its  spindle  is  then  locked  in  place. 
Th.e  body  of  the  head  is  attached  to 
the  quill  of  the  drilling  machine,  and 
the  central  driving  gear  is  fitted  on 
the  outside  of  the  nose  of  the  drilling 
machine  spindle.  The  head  is  made 
in  several  sizes,  and  to  suit  the  special 
requirements    of    the   work. 

Saw    Bench,    Motor-DrlTen,    7-Inch,    No.    193 
Oliver  Machinery  Co.,   Grand   Rapids,   Mich. 

"American  Machinist,"  January  4,  1923 

The  saw  bench  is  adapted  to 
a  wide  variety  ot  work.  A 
special  base  can  be  provided  witli 
knobs  to  aid  in  moving.  The  21 
X  24  in.  table  is  grooved  for  the 
sliding  cut-off  gage,  which  may  be 
used  at  either  side  of  the  saw  and 
set  to  any  angle.  The  table  may 
i)e  tilted  up  to  45  deg.  The  saw 
arbor  rung  on  ball  bearings  and 
is  driven  by  a  J-hp.  motor.  The 
yoke  carrying  the  saw  arbor  is 
liinged  so  that  the  saw  can  be 
quickly  raised  or  lowered  by  means  of  a  hand  lever.  The  driving 
motor,  mounted  on  a  swinging  bracket,  is  provided  with  a 
turnbuckle  mecl*anism  for  raising  and  lowering  the  motor  to 
tighten  the  belt.  Bench  machine:  height,  10  in.;  weight  crated. 
200  lbs.     With  floor  base:  height.   32  in.;  weight  crated,  300  lbs. 

Furnace,    Gas,    Heat-Treating,   "Midget    I'niTersar' 
Fitzgerald   Forging   and    Heat-Treating   Co.. 

576   St.    James   Ave.,    Springfield.    Mass. 
"American  Machinist,"  January  4.  1923 

The  furnace  is  suitable  for  lieat- 
treating  both  high-speed  and  carbon 
tool  steels.  At  the  front  of  the 
furnace  is  a  space  4  to  6  in.  wide 
and  43  in.  deep  where  tools  may  be 
preheated  to  approximately  1,500  deg. 
F.  before  being  placed  in  the  heated 
chamber.  Only  275  cu.ft.  of  gas  are 
required  per  hour  to  maintain  a 
temperature  of  2.400  deg.  F.  Complete 
oomlmstion  is  claimed.  with  the 
absence  of  scaling,  pitting  or  wasting 
away  of  the  work.  The  furnace  is 
fitted    with    four    burners.      The    roof 
of  the  heating  chamber  is  arched  to  prevent  formation  of  cold 
pockets.  There  is  provision  made  at  the  rear  of  the  furnace 
for  inserting  a  pyrometer  couple.  A  removable  plug  at  the 
rear  allows  for  heating  long  tools.  Chamber:  width.  6 J  in.; 
height,  7   in.;  length,  9   in.;   opening.   4   x   4g   inches. 

Clip,  paste  on  3  x  5-in.  cards  and  file  as  desired 
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elements  and  rules  of  gearing,  shop  meas-  vidual  research  workers  and  students  A urements  of  gear  elements,  principles  of  list  of  principles  that  should  STvern  the cuttmg  gears  by  non-generating_  methods^  policy  of  the  state  in  dealing  with  inven- tions,   that    were    formulated   by    the    Inter- form  cutters  and  planing  tools,  generating 
methods  of  cutting  gears,  together  with 
the  tools  used,  ahso  descriptions  with  illus- 

trations of  nearly  all  makes  of  machines 
for  cutting  gears. 

The  book  is  a  veritable  compendium  on 
the  subject  and  is  one  that  can  be  profit- 

ably read  and  studied  by  everyone  con- 
nected  with   gear   production. 

Tear  Book    (1922)    of   Xntional   Association 
of     CoHt     AccountiiiitN.       450,     6x9     in. 
pages,  cloth  boards.      Published  by  the 
National  Association  of  Cost  Account- 

ants, 130  West  42nd  Street,  New  York, 
N.   Y.      Price   $3.00   to   non-members  of 
the   Association. 

The    book    is    devoted    primarily    to    re- 
counting    the     proceedings     of     the     Third 

International  Cost  Conference   held   by   the 
National   Association   of    Cost    Accountants 
at    Atlantic    City   in    September,    1922.      In 
addition    the    members    of    the    Association 
are  listed  and  the  names  of  the  oflicers  of 

Departmental  Committee  on  patents,  is  also inserted. 

,.  An  appendix  is  supplied  which  gives  a list  of  the  members  of  the  research  boards 
and  committees;  statistics  of  grants  made to  individuals  for  research ;  list  of  aided 
researches  ;  classified  record  of  publications 
by  individuals  in  receipt  of  grants ;  cata- '°S  of  research  associations  with  names of  directors  and  secretaries;  date  licensed, 
length  of  work  and  amount  of  grant ;  and a  record  of  departmental  publfcations. 

BTacliine  Tools  and  Their  Operation,  Part  1. By  Fred  H.  Colvin  and  Frank  A. btanley.  Cloth  board  covers,  337  6x9 
in.  pages,  profusely  illustrated  with drawings  and  half-tones.  Contains 
many  useful  tables  and  charts.  Pub- 

lished by  the  McGraw-Hill  Book  Co., Inc.  370  Seventh  Avenue,  New  York, N.  Y.  Price  $4.00. 
This  book  presents  five  distinct  sections. 

the  National  Association  and  of  the  various     dealing    respectively    with    lathes,    drilling 
chapters    are    given.      The    reports    of    the     '""  "    ''""''    ~"  '        officers  and  directors  are  printed  in  full. 

The  convention  papers,  with  the  discus- 
sions that  followed  them,  occupy  the 

greater  part  of  the  volume.  The  subject 
matter  is  divided  into  six  main  parts  that 
correspond  to  the  six  major  sessions  of  the 
convention.  The  first  is  devoted  to  the 
subject  of  actual  costs  as  compared  with 
re-placement  costs ;  the  second  to  sales 
and  administrative  costs ;  the  tJijrd  to 
standards  as  a  means  of  reducing  costs ; 
the  fourth  to  budgets,  their  construction 
and  use ;  the  fifth  to  the  place  of  costs 
in  business  management,  and  the  sixth  to 
cost  problems  in  the  textile  industry.  The 
addresses  given  at  the  banquet  also  are 
printed    in    full. 

This  report  possesses  a  value  for  any 
firm  because  it  treats  of  a  subject  that 
all  firms  are  necessarily  interested  in.  The 
membership  of  the  society  is  representative 
of  industry  as  a  whole  and  the  thoughts 
and  ideas  set  forth  in  the  papers  read  at 
the  convention  describe  the  latest  methods 
and  procedure  in  cost  accounting.  Not 
intended  in  any  way  as  a  text,  this  annual 
report  will  serve  as  a  supplement  to  courses 
of  study  on  cost  accounting  and  as  a  guide 
to   those   engaged    in   practice. 

niachines,  hand  and  automatic  screw  ma- 
chines, boring-mills,  and  tools  for  auto- matic screw  machine  work.  It  is  intended 

to  teach  the  fundamental  principles  of such  machining  operations  as  come  within 
the  scope  of  the  above-mentioned  machines as  well  as  to  cover  many  of  the  more advanced  practices.  Assembly  drawings  of the  machines  with  all  parts  designated, teach  the  beginner  the  proper  names,  as 
well  as  help  to  standardize  nomenclature  ^,„  -„„„ 
where  several  names  are  commonly  applied        °'   °°"°' 

°  In""each ''Yhanter     the     hook     de»orihA»     h  Contractors  supplies  and  machinery,  fruit 
graphically  theJ^gar^ry'^aS^g       -rs^-^^g^.  ̂ ^%^^^ 

The  Bureau  of  Forrigrn  and  nnmentio 
Commerce,  Department  of  Commerce, 
Waxliington,  I).  C.  hun  inquiricH  for  th« 
aKeni'icH  of  marhiner.v  and  machine  tooiii. 
Any  infurniation  dpxircd  reicardiiiK  tlic»c 
opportunitlcN  can  l>e  Nccured  from  tlie  above 
addrCHH  liy  rrfrrring;  to  the  number  foliow- 
Ing  ea<'h   item. 
Steam  heating  plants  and  accessories, water-suijpiy  and  sewerage  equipment, 

plumbing  supplies,  and  machine  tools  Man- churia. Purchase.  Representative  in  the 
United  States  of  a  firm  in  Manchuria  de- 

sires catalogs.     Reference   No.  6585. 
Machinery  tor  carding,  spinning  thread 

and  weaving  cottonized  or  softened  hene- quen  fiber.  Mexico.  Purchase.  Quotations f.o.b.  New  York  or  New  Orleans.  Pay- ment, cash  with  order.  Correspondence, Spanish.  Sample  of  the  fiber  was  for- 
warded and  may  be  examined  at  the  bu- 

Jf^y  or  its  district  offices.  Reference  No. 5596.     For  Sample  refer  to  file  No.  83,756. 
Machinery  and  equipment  for  an  arsenal. 

South  America.  Purchase.  Catalogs  are 
requested.     Reference  No.    6601. 

Small  machinery  for  making  rope  from 
lechuguilla  fiber.  Mexico.  Purchase.  Quo- tation.s    c.i.f.    El    Paso,    Texas.      Reference 

Report    of    tlie     Committee     of    tlie     Privy 
Council     for     Scieiitinc     and     Industrial 
Research,  for  the  year  1921-22.     Paper 
covers,   123   pages.   6x91   In.      Published 
by     his     Majesty's     Stationery     Office, Prince  St.,  Westminster  S.  W.  1,  Eng- 

land.    Price  3/2Jd. 
The  pamphlet  covers  the  seventh  annual 

report  of  the  proceedings  of  His  Majesty's 
Privy  Council  for  Scientific   and    Indirstrial 
Research   and  the  Advisory  Council  to  the 
Privy  Council.     The  former  deals  with  the 
reduced  estimates  for  the  year  1922-23  and 
its  resulting  effect ;    the  opinion  of  the  Com- 

mittee on  National  Expenditure  on  the  esti- 
mate; the  research  associations  ;  the  position 

of   the   funds    held    by    the    Imperial    Trust ; 
the  number  of  patents  granted   during  the 
term  ;  the    expenditure  on  grants  In  aid  of 
research  ;   and   lastly   the   total  expenditure 
of  the  Department  during  1921-22. 
The  introduction  of  the  report  of  the 

Advisory  Council  to  the  Privy  Council  gives a  .summary  of  the  intended  plans  of  the department  for  1921-22  and  gives  a  series of  short  notes  on  each  of  the  activities, 
intended  to  show  the  necessity  for  their continuance. 

In  Part  I  of  the  report  the  present  posi- 
tion and  future  pro.spects  of  the  research 

as.sociations  are  discussed.  Their  number 
and  field  of  activities  are  enumerated  and  it 
IS  shown  that  they  are  increasing  because 
of  the  government  co-operation.  The  report 
further  gives  an  account  of  the  head- 

quarters of  the  associations  and  relates  of 
a  conference  of  the  combined  societies  in 
Which  .subjects  of  mutual  interest  were  dis- cussed. 

Part  II  of  the  report  describes  the  work 
that  has  been  done  for  national  purpo.ses. 
It  includes  the  work  of  the  co-ordinating 
research  boards,  the  research  undertaken 
in  the  various  institutions  belonging  to  the 
department  and  certain  investigations 
undertaken  by  the  Department  elsewhere. 
A  brief  account  is  also  given  of  the  devel- 

opment of  research  for  other  parts  of  the empire,  and  an  appendix  is  added  which deals  with  the  progress  made  in  overseas 
dominions  by  recently  established  State ^"d  State-aided  organizations  for  research 

The  third  part  of  the  report  deals  with 
cerL-jin  independent  in.stitutions  and  certain specific  researches  which  have  been  aided 
by  grants  from  the  department.  It  also 
gives  an   account  of  grants   made   tn   indi- 

places  emphasis  upon  the  necessity  for exercising  care  with  respect  to  them.  The characteristics  of  several  standard  makes of  automatic  and  hand  screw  machines  are 
set  forth,  with  directions  for  setting  up and  tooling  them.  Half-tones  of  many jobs,  both  usual  and  unusual,  are  given, as  well  as  charts  for  camming  the  auto- matics, and  tables  of  speeds  and  feeds 
The  chapters  on  forming  tools  show  "the various  methods  of  construction  of  such 

tools  in  common  use  and  go  Into  detail  as 
to  the  manner  of  computing  and  making them.  It  IS  a  book  that  will  be  of  value 
not  only  to  the  beginner  but  to  the  old- 
timer  who  desires  to  keep  in  touch  with 
the  most  advanced  practice  in  many  of our  largest  factories. 

Desisrn    of    IMachlne    Elements.      By    J.    A. Mease,  Associate  Professor  of  Machine 
Design,    Lehigh    University    and    G.    F. 
Nordenholt,      Assistant      Professor      of 
Mechanical    Kngineering,    Lehighi   Uni- 

versity.     First   edition,    237    pages,    6x9 
in.    clothboard    covers,    with    10]    illus- 

trations.     Published    by    the    McGraw- 
Hill  Book  Co.,   Inc.,   370  Seventh  Ave., 
New  York,   N.   Y.     Price  $2.50. 

This    book    is    an     elementary    text    on 
machine    design,    which    deals    with    simple stresses  and  moments  only.     All  theoretical 
formulas   are  developed   and   are   not   com- 

bined   to   result    in    short-cut    formulas.    In 
order    that    the    student    may    reason    out 
problems     on     the    basiS    of    fundamental relations. 
The  chapter  headings  are:  Definitions 

and  Simple  Stresses ;  Moments  and  Moment 
of  Inertia ;  Materials  and  Fundamental 
Considerations :  Bolts,  Nuts  and  Screw 
Fastenings :  Determination  of  Required 
Bolt  Diameters ;  Cylinders  and  Riveted 
Fastenings  ;  Shafts  ;  Transmission  of  Power 
from  One  Shaft  to  Another ;  Gear  Tooth 
Profiles  :  Sinir  Gears ;  Bevel  Gears  :  Worm 
and  Worm  Wheel ;  Belts  and  Pulleys ; 
Rotating  Pieces  ;  Standard  Bearings  ;  Con- 

necting Rods  ;  Flywheels  :  Helical  Springs  ; 
and  Applications  of  Friction.  There  are 
many  tables  for  use  in  applica*  an  of 
formulas.  Explanations  as  to  how  com- 

putations are  made  from  formulas  are  also 
given,  together  with  practical  problems 
which  are  Inserted  at  the  end  of  each 
chapter.  For  the  purpose  of  enhancing 
study,  key  words  and  phases  are  set  In bold-face    type. 

The  chapters  in  the  first  part  of  the  book 
take  up  the  fundamental  relations  between 
forces  and  stresses  and  then  these  rela- 

tions are  applied  to  simple  machine  ele- 
ments such  as  bolts,  nuts,  screws,  cylinders, 

shafts,  gears,  belts  and  pulleys,  in  suc- 
ceeding chapters. 

The  book  should  be  of  considerable  value 
to  the  student,  as  it  gives  a  general  Insight 
into  conditions  to  be  met  in  machine  design 
without  going  deeply  into  detail.  It  abounds 
with  simple,  clear  definiti  )ns  and  examples, 
most  of  which  are  illu.?trated,  and  In  this 
respect  should  be  valuable  even  to  the 
graduate  engineer  for  refreshing  the  mind 
on    the   subjects    covered. 

f.o.b.   American  port.      Reference   No.   6622! 

International      Chamber      of      Commerce. 
Second  general  meeting,  Rome,  March  IS 
to  24.  Julius  Barnes,  President  of  the 
United  States  Chamber  of  Commerce  will 
head  the  American  delegation. 

National       Metal       Trades       Association. 
Twenty-fifth  annual  convention  to  bo  held 
at  Hotel  Astor,  New  York  City,  April  18 
and  19.     L.  W.  Fischer,  secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary.  George  C. 
Dent,  327  South  La  Salle  St.,   Chicago,   111. 

American  Gear  Mannfactnrers'  Associa- tion. Seventh  annual  meeting  April  19.  20 
and  21,  Hotel  Cleveland,  Cleveland.  Ohio. 

National  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Fonndrymen'g  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,   is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City,  May  3  to  5,  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111., is  secretary. 

National  Supply  and  Machinery  Dealers' Association;  Soutliern  Supply  and  Machin- 
ery Dealers'  Association;  and  tlic  American 

Suppl.v  and  Maciiinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati, 
Ohio.  May  17.  18,  19,  1923.  F.  D.  Mitchell, 
1819  Broadway,  New  York  City,  Is  secretary. 

American  Societ.v  of  Meclianical  EnKi- 
neers.  Spring  meeting  at  Montreal,  Can., 
May  28  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Societ.v    for    Testing    Materials. 
Annual  meeting  at  .'Vtlantlc  City,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 19  to  23. 

American      Societ.v     for      Steel     Treating. 
Eastern  sectional  meeting,  Bethlehem  Pa„ 
June  14  and  15.  Hotel  reservations  throil^ 
George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem, Pa. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Mill  prices  of  steel  shapes  at  minimum  of  $2.35 
and  maximum  of  $2.50  per  100  lb.  for  early  deliveries. 
Plate  mills  booked  up  for  next  three  or  four  months  due 
to  heavy  demand;  quotations  of  $2.25,  nominal,  actual  buy- 

ing at  average  of  $2.35,  with  some  makers  asking  $2.50  per 
100  lb.  Bars  at  $2.25  for  regular  contract  tonnages,  but 
$2J35@$2.50  quoted  on  prompt  shipments.  Basic  and  No.  2 
foundry  iron  up  50c.  and  bessemer  $1.27  per  ton  at  Pitts- 

burgh. Iron  and  steel  scrap  scarcer.  Rise  in  steel  sheets 
at  Pittsburgh  mills  reflected  in  higher  warehouse  quotations 
in  Cleveland  and  Chicago;  New  York  unaffected.  Structurals, 
hoops,  bands  and  cold  finished  steel  up  15c.  per  100  lb.  in 
Chicago,  during  week.  Charcoal  plates  rose  lic.@2ic.  and 
coke  plates,  Ic.  per  lb.;  marking  the  first  price  advance  of 
the  current  year  on  this  material. 

Rise  of  ic.  per  lb.  in  both  tin  and  lead  and  20c.  per 
100  lb.  in  zinc,  in  New  York  warehouses.  Antimony  up  2}c. 
in  Cleveland;  lie.  in  Chicago  and  lie  per  lb.  in  New  York, 
since  last  week.  Copper  firm,  due  to  advances  in  foreign 
prices;  tin  rise  reflects  higher  London  market. 

Declines— Roll  sulphur  quoted  lower  in  New  York  and 
Cleveland  warehouses. 

Galvanized 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross  ton  —  Quotations  compiled  by  The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $29.05 
Northern  Basic    29.77 
Southern  Ohio  No.  2    30. 27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.75)    33.44 

BIRMINGHAM 
No.  2  Foundry    25.00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2 .  25@2 .75)    30 .  14 

'   Virginia  No.  2    33.17 
Basic    28 .  SO 
Grey  Forge    29.00 

CHICAGO 
No.  2  Foundry  local    30.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.7S)    31.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    28.50 
Basic    28. ?0 
Bessemer    29.27 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Qeveland   Si@6 
Cincinnati       4@6 
New  York         .S.5 
Chicago       4@S 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 
No.10         2.65@3.00  4.34  3.75  4.15 
No.  12         2.7S@3.10  4.39  3.80  4.20 
No.  14         2.85@3.20  4.44  3.85  4.25 
No.  16         3.05@3.4O  4.54  3.95  4.35 

Black  '  -^^ 
Nos.  17and21.      3.35@3.60  4.70  4.40  4.85 
Nos.  22and24.      3.40@3.6S  4.75  4. 45  4.85 
Nos.  25  and  26.      3.45@3.70  4.80  4.50  4.90 
No.  28        3.50@3.7S  4.90  4.60  5.00 

Nos.  10  and  11 
Nos.  12  and  14 
Nos.  17  and  21 
Nos.  22  and  24.        . 
No.  26         4.30@4.45 
No.  28         4.60@4.75 

Pittsburgh      New  York     Cleveland    Chicago 
3.6C@3.75 
3.70@3.85 
4.00@4.15 

4.15@4.30 

4.90 

5.00 

5.30 
5.45 
5.60 5.90 

4.65 

4.75 
5.05 
5.20 

5.45 

S.7S 

85 

95 

5.40 

5  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 

lto3..., 
Steel Black 

64 

Iron 
Black 

,.     30 

BUTT  WELD 

Galv.  Inches 

S2|         ttolj.. LAP  WELD 

45J         2   
491         2|to4.. 
45  J         4Jto6. . 
44|         7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ         62  Sli         JtolJ       30 
2  to  3         63  S2§ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    57 
2J  to  6    61 
7  to  8    58 
9  to  12    57 

23 

26 

28 

26 

2. 

1\  to  4. 
4|  to  6. 7  to  8.. 
9  to  12. 

55 

44f 

59 

48^ 

58 
47^ 

54 

4U 

48 

35i 

2    23 

2ito4    29 
4J  to  6    28 
7  to  8    21 
9  to  12.......  16 

Gal». 

13 

7 
11 
13 
11 

14 

9 

IS 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55  J%    43|%   62^%   48i% 
2J  to  6  in.  steel  lap  welded.  51%    38%    53i%    40i%   S9\%  4SJ% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

MISCELLANEOUS— Warehouse  prices 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)  ...... 
Coppered  Bessemer  rods  (base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). .. . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (2.90  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

ii   
i   
Atoi   

in  cents  per  pound  in 

New  York  Cleveland  Chicago 4.50 
6.00 4.50 

7.00 

6.00 6.00 6.03 

8.00 6.10 4.69 4.51 
4.45 

7.00 
8.25 7.25 

5.65 5.46 5.65 4.20 3.90 

4.10 

4.70 4.40 
4.60 

3.44 
3.31 3.20 

3.34 
3.21 

3.10 
3.34 

3.21 3.10 
4.14 3.61 

3.85 
3.44 3.31 3.20 
3.34 2.91 

2.92i 

11.00 

.... 

55% 

40@SS% 

50% 

8.50. . . 
14.00 7.00... 

12.25 
6.75... 

11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York      17.62J 
Tin,  S-ton  lots.  New  York      48.25 
Lead  (up  to  cariots),  St.  Louis       8.50;    New  York.  9  12i 
Zinc  (up  to  carlots),  St.  Louis      7.90;     New  York.  8.35 

Aluminum,  98  to  99%  ingots,  1-15  N'"  ̂ ork  Cleveland  Chicago ton  lots    25.20  26.00        28.00 
Antimony  (Chinese),  ton  spot      10.10  11.50  9.50 
Copper  sheets,  base     25.00  24.50@2S.OO  23.00 
Copperwire  (l.c.l.)     19.37J         21.50         16.25 
Copper  bars  (I.c.l.)     23.25  24.75         19.50 
Coppertubing  (l.c.l.)    27.50  29.75         23.00 
Brass  sheets  (l.c.l.):     21.12|         24.75         18.75 
Brass  tubing  (l.c.l.)     25.50  29.75         20.50 
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Sltop  Materials  and  Supplies 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (carlots)      19.37^       21. 7S         15.75 
Brass  wire  (carlots)     21.62j       22.00    
Zinc  sheets  (casks)      10.75         11.00           
Solder  a  and  i),  (caselots)     33.50  30.75@32.50  20.60 
Babbitt  met^l   (83%  tin)    42.00         57.25         36.00 
Babbitt  metal  (35%  tin)     25.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.J.  .    32.00 

18.50 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)        S5 

Hot  rolled  rods.  Grade  "A"  (base)       50 
Cold  drawn  rods,  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 

Base  price  of  monel  metal  in  cents  per  lb.,  f'.o.b.  Huntington,  W.  Va.: Shot      32  00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots   38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York  Cleveland 

Copper,  heavy,  and  crucible.    13.50@14.0O  14.00 
Copper,  heavy,  and  wire      13.25(^13.75  13.50 
Copper.tight,  and  bottoms...   I1.50@12.OO  12.00 
Lead.heavy       6.25@6.75         6.50 
Lead,  tea       5.75(^6.00         5.00 
Brass,  heavy,  yellow       8.25(3>  8.75         .... 
Brass,  heavy,  red      11.00@11.50  12.00 
Brass,  light       7.00®  7.50         7  50 
No.  1  yellow  brass  turnings..     8.00@  8.50         8.50 
Zinc       5  00(^5  50         4.50 

pound: 
Chicago 

15.00 

14.25 13.00 
7  00 

6.00 
9.00 12.00 

7.75 
9.00 

5.00 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New  Cleve- York  land      Chicago 

^'AAA"   Grade: 
IC,               20x28,    112  sheets       22.00  18.25         18.50 
IX.             20x28,    112  sheets       24.50  21.00        20.90 

^•A"  Grade: 
IC,               20x28,    112  sheets       19.50  16.00         17.00 
IX,              20x28,    112  sheets       22.00  18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       13.00  11.50         14.50 
IC,               112  sheets        13.30  11.90         14.80 

Terne  Plate 

rSmall  lots,  8-lb.  Coating:                                       '  _  .. 
100-lb..    14x20         7.00  6.00          7.25 
IC,          14x20         7.25  6.25           7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb..    JO.  10(^0. 13 
•Cotton  waste,  colored,  perlb.         .07@.  12 
Wiping  cloths,  13ixl3hperlb.  .16 
Wiping  cloths, 13 5x20  hper  lb.  .20 
;SiUoda,  100  lb.  lots    2.60 
Roll  sulphur,   per  1001b    2.65 
-Linseed  oil,  per   gal.,  5  bbl.lots.  101 
White  lead,  dry  or  in  oil     100  lb.  kegs. 
Red  lead,  dry      1001b.  kegs. 
Red  lead,  in  oil     100  lb.  kegs. 
Fireclay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   

■  Coke,  prompt  foundry,  Connellsville   

Cleve- 
land      Chicago 

$0.15         30. Hi 
.12  .08 

36.00  per  M       .10 
52.00  per  M       .13 

3.50  2.65 
2.40  3.50 
1.08  1.12 

New  York,  14.25 
New  York,  14.25 
New  York,  15.75 

.65  .60 

.per  net  ton    $7.00 

.per  net  ton      8.00 

SHOP  SUPPLIES 
Current  Discount*  from  Standard  Liat* 

New      Qeve- York       land        Chicago 

Machine  Bolts: 

All  sizes  up  to  1x30  in       40%    50-10%  50% 
liandljx3in.  uptol2in       20%       50%  50% 
With  cold  punched  sq.  nuts       25%     $3.50  net         .... 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuu       15% 
Hex.  head  and  hex.  nut  bolu        20% 

Lag  screws,  coach    screws .         40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in. ... .     30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  i  and  larger       60% 
Case-hardened  nuts    50% 

Washers,  cast  iron,  Jin.,  per  100  lb.  (net)$6.00 
Washers,  cast  iron,  I  in., per  100  lb.  (net)    4.50 

Washers,  round  plate,  per  100  lb.  OfFlist    3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist   1.00 
Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist   1.00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist   1.00 
Nuts,coldpunched,hex.,per  100  Ib.Offlist  1.00 
Rivets:  . 

Rivets,  A  in.  dia.  and  smaller    45%     60%  60% 
Rivets,  dnned    50%     60%         4ic  net 

Button  heads  J-in.,  i-in.,  1x2  in.  to  5 
in.,perlOOIb   (net)      $5.00  $3.90  S3.7S 

Cone  heads,  ditto   (net)         5.10     4.00  3.8S 
li   to   l|-in.   long,    all   diameters, 
EXTRApeT\00\h         0.25             0.15 

fin.  diameter   EXTRA       0.15              0.15 
i  in.  diameter    EXTRA       0.50             0.50 
1  in.  long,  and  shorter    EXTRA      0.50             0.50 
Longer  than  5  in    EXTRA       0.25             0.25 
Less  than  200  lb    EXTRA       0.50             0.50 

Countersunk  heads    EXTRA       0.35       $3.70ba»c 

Copper  rivets    50%         40-5%  50% 
Copper  burs           30%         40-5%  20% 

3.50  net  $4.00  off 

3.90  net         

     65-5% 
    60-5% 

70%      70-10% 
40-10%         45% 

       ss% 

70%         '80% $4.00  $3.50 
4.00  3.50 

5.00       3.50  net 
3.00  4.00 

3.00  4.00 
3.00  4.00 

3.00  4.00 

Lard  cutting  oil  (50  gaL  bbl.)  per  gal.       $0.55       $0.50      $0,671 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297      0.35        0.40 

Belting — Present  discounts  from  list  in 
fair  quantities   (i  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  $2.88: 
Medium  grade   30-10%  40J%       50% 

Heavy  grade   20-S-2i%     30-5%  40-5% Rubber  and  duck:  „  _„ 

First  grade           60%      50-10%40-10% 
Second  grade           65%       60-5^c  60-5% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper         $5.84      $5.84 
Emery  paper           8.80       11.00 
Emery  cloth         27.84       31.12 
Flint  cloth,  regularweight. width  3i    

in..  No.  1  grade,  per  50  yd.  rolL        4.50        4.28        4.95 
Emery  discs,  6  in.  dia..  No.  1  grade, per  100:  .  ., 

Paper           132         1.24 
Cloth           3.02        2.67 

$6.48 

8.80 

29.48 

1.40 

3.2CI 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Calif.,  I.08  Angeles — Bushling  Bros.,  701 
West  Washington  St. — garage  equipment, 
including  drill  press,  emery  stand,  hand 
tools,   lathe,  belting,  hangers  and  pulleys. 

Calif..  Los  Angeles — J.  Malmgren,  2527 
West  Washington  St,  —  machinery  for 
garage,  including  drill  press,  lathe,  emery 
stand  and  belting. 

Calif.,  Los  Angeles — Western  Mchy.  Ex- 
change, Santa  Fe  and  9th  Sts. — 24,  30  and 

36  in.  lathes,  Heald  grinder,  3  ton  crane, 
8  and  10  in,  Norton  grinders,  No.  1  and 
2  millers,  pipe  machine,  20  in.  shaper, 
radial  drill  and  power  drill  press. 

Calif.,  San  Bernardino — W.  D.  Anderson, 
(mining  operator)— heavy  double  drum 
hoist,  turbine  pump  for  110  ft.  head,  punch 
and  shear. 

Fltt.,  Jacksonville — City  Comn.,  P.  H. 
Owen,  Comr.  of  Public  Utllites,  City  Hall — 
receiving  bids  until  Mar.  19  for  machine 
shop  equipment. 

Fla.,  Sarasota — J.  D.  Hazen — machine 
shop  and  foundry  equipment, 

111.,  Chicago — Delta  Star  Electric  Co., 
2433  Fulton  St. — Barnes  drill  press,  four 
spindles,  20  or  24  in.,  belt  or  220  volt,  3 
phase,    60    cycle    motor    drive, 

Mass.,  Boston  —  Wheeler  Reflector  Co.. 
156  Pearl  St.— single  action  press,  6  In. 
stroke,  to  punch  holes  in  22  in.  flat  discs. 

Mass.,  Cambridge — J.  Purtell,  815  Somer- 
ville  Ave. — two  turret  lathes  (Warner  & 
Swasey,    Noi    2,    used    preferred). 

Mass.,  Winthrop — W.  Smith,  405  Revere 
St. — one  screw  cutting  engine  lathie,  12  in. 
X  4  or  5  ft.  with  compound  rest  and  chucks 
(used). 

Mich.,  Detroit — Wilt  Machine  Co.,  314 
Bagley  Ave. — one  small  punch  press  to 
take  15   In.   shank    (used). 
Mo.,  Holden  —  Paschals  Repair  Shop, 

(blacksmith  and  machine  shop) — black- 
smith shop  tools,  anvil,  drill  press,  emery 

stand,  power  disc  and  sharpener  (power 
equipment). 

Mo.,  Kansas  City — M.  Eichenberg,  1512 
Locust  St. — complete  machine  shop  equip- 
ment. 

N,  H.,  Nashua — O.  W.  Brunell,  Otterson 
St. — one  12  in.  X  4  ft.  engine  lathe  with 
compound  rest  and  taper  attachment, 
complete   with   chucks    (used). 

N.  Y.,  Adams  Center — W.  H.  Owens — 
lathe  for  motor  repair  shop  at  Henderson. 

N.  Y.,  Buffalo — D.  Rizzo,  218  Court  St. — 
automobile  repair  machinery,  tools  and 
equipment. 

N.  Y.,  Chaumont — Phelps  Boat  Co.,  (boat 
builders) — portable  forge  and  electrically 
driven  portable  drill. 

N.  Y.,  Cortland — W.  F.  Maltbie  Co.,  145 
Main  St.,  (electrical  and  battery  repair) — 
special  equipment  for  electric  battery  repair 
and  light  pattern  shop  lathe. 

N.  Y-,  Dexter — ^Dexter  Sulphite  Pulp  & 
Paper  Co. — toolraakers  lathe. 

N.  Y.,  Elmira — B.  Record,  308  William 
St. — machinery,  tools  and  equipment  for 
garage    on    State  and    2nd    Sts. 

N.  Y.,  Gonvemeur — W.  Gauthler  Co., 
(machine  shop  and  garage) — machine  shop 
and  motor  repair  equipment,  including 
lathe,  milling  machine,  drill  press,  com- 

pressor, etc. 

N.  Y..  Jamestown — Crescent  Tool  Co., 
Inc.,  200  Harrison  St.,  (manufacturer  of 
wrenches) — machinery  and  equipment,  in- 

cluding emery  wheels,  presses,  etc.,  for  40 
X  50  ft.  addition  to  factory. 

N.  Y.,  Owego-^ — Bd.  Educ,  G.  M.  Decker, 
Pres. — complete  equipment,  including  drill 
press,  milling  machine  and  lathe  for  voca- 

tional training  department  of  new  high 

school. ' 
N.  Y.,  Sfew  York — Progressive  Die  Cut- 

ting Co.,  204  Greene  St. — shearers,  30  to 
60   In. 

N.  Y.,  New  York — ^Wachs  Bros.,  168  J 
Delancey  St. — one  250  to  300  lb.  drop 
hammer. 

N.  Y.,  Phila. — Klock  Bros.  Co.,  Main  St. 
— complete  mechanical  equipment  for  garage 
and  machine  shop,  including  drill  press, 
shaper,  lathe  and  hand  tools. 

N.  Y.,  Rochester — J.  Crombie,  565  North 
Goodman  St. — 36  in.  tinner's  squaring shears. 

N.  Y.,  Utica — Lincoln  Ave,  Garage,  Lin- 
coln Ave.,  C.  H.  Elliott,  Purch.  Agt. — 

h^avy  rim  press  for  truck  tires,  vertical 
post    drill    and   high    speed    twist    drills. 

N.  Y.,  Watertown — Farrell  &  Burkhard 
312  Factory  St.  (steamfitting),  T.  J,  Far- 

rell. Purch.  Agt. — one  pipe  threading  and 
cutting  machine,   up   to  6   in. 

N.  Y..  Watertown — Waterman  &  O'Brien Co.,  Bway.  Ave.,  (plumbing,  tinning  and 
heating  plants),  R.  L.  Waterman,  Purch. 
Agt. — 16  in.  engine  lathe  and  one  ma- 

chinists bench  vise. 

N.  C,  Wilmington — Carter's  Production Wks.,  210  South  Front  St.,  (machinery), 
O.  Carter,  Mgr. — small  iron  working  lathe, 
about  11  in.  swing;  16  in.  crank  shaper; 
floor  type  drill  press,  20  to  24  in. ;  hacksaw 
to  cut  4x4;  wheel  press  4  ft.  between 
bars ;    rotary   drier,   about   4x30    ft. 

O.,  Portsmouth  —  Simpson  Bros.,  2204 
Gallia  St. — complete  machine  shop  equip- 
ment. 

O.,  Salem — Victor  Stove  Co. — machinery 
and  equipment  for  proposed  stove  factory, 
including  machine  shop  and  foundry  equip- 

ment, to  replace  that  which  was  destroyed 

by  Are. 
Okla.,  Tulsa  —  R.  E.  Alexander.  1512 

South  Main  St. — bending  machine  for  }  X 
5   in.  steel  plate. 

Ore.,  Portland^-H.  V.  Noble,  (Jenl.  De- 
livery-— belt  driven  pipe  cutting  and  thread- 

ing  machine,    capacity   up    to   8    in. 

Pa.,  Allentown  —  Pennsylvania  Indepen- 
dent Oil  Co.,  Inc. — machinery,  tools  and 

equipment,  including  air  compressor,  oil 
and  gas  pumps,  etc.,  for  large  gasoline  and 

service  station  on   4th'  and   Linden    Sts. 
Pa.,  Clarks  Summit — Summit  Motor  Co., 

J.  Raine,  Dir. — machinery  and  equipment 
for  Ford   and   Lincoln  station. 

Pa.,  MeadvlIIe — Bronze  Metal  Co. — addi- 
tional bronze  metal  working  machinery  and 

equipment. 
Pa.,  New  Castle  —  New  Castle  Metal 

Products  Co..  716  West  Brant  St. — metal 
working  machinery  for  proposed   plant. 
Pa..  Youngsville— A.  Miller — equipment 

for  garage,  repair  shop  and  Chevrolet 
service  station. 

Tex..  Dallas — Amer.  Body  Co.,  2713-15 
Commerce  St. — single  and  double  shaper, 
also  8  in.  moulder. 

Tex,,  Winnsboro— Machine  Shop,  BOX  316 
— power  lathe.  18  in.  swing;  pulleys;  belts; 
shafting ;  drill  press. 

Va.,  City  Point — Wilson-Hock  Co.,  (ma- 
chinery), N.  Wilson,  Mgr. — 12.000  or  15.000 

gal.  fuel  oil  storage  tank ;  40  ton  standard 
gauge  locomotive;  engine  lathe,  16  tn. 
swing.  12  ft.  or  approximately  12  ft.  bed 
(used). 

Va.,  Roanoke — Norfolk  &  Western  R.R., 
J.  H.  Clemmitt,  Purch.  Agt. — receiving  bids 
until  Mar.  26  for  a  list  of  42  machine  tools. 

Wis.,  Milwaukee — J.  Savadil,  1503  Fond 
du  Lac  Ave.,  (plumber) — one  pipe  cutting 
machine  for  medium  heavy  duty. 

Ont..  St.  Marys — ^Wood  Specialty  Co. — 
power  lathe. 

Que.,  Montreal — H.  G.  Hope.  1027  Mount 
Royal  Ave. — complete  automobile  repair 
equipment  for  Re  De  Normanville  St. 
branch. 

Machinery  Wanted 

Ala.,  Atmore — Hunter  Lumber  Co.,  G.  R, 
Swift,  Purch.  .4gt. — machinery  and  equip- 

ment for  saw  and  lumber  mill. 

Ala.,  Birmingham — Amer,  Laundry  Co.* 
1720  2nd  Ave.,  N.,  B.  L.  Wertheimer,  Purch. 
Agt. — electric  laundry  machines. 

Ala.,  York — P,  I.  Derby — Ice  and  re- 
frigeration   machinery. 

Calif.,   Covina  —  Nigg  Bros.  —  machinery 
and    equipment    for    100   x    100    ft.    factory 
for  the  manufacture  of  agricultural  impli- 
ments. 

Calif.,  Wilmington — Pacific  Coast  Bora.\ 
Co. — special  conveying  machinery  for  pro- 

posed plant. 
Conn.,  Bridgeport  —  V.  W.  Tarnay,  6» 

Goddard  Ave.,  (steel  erector) — %  ton  elec- 
tric hoist,  a.  c,  equipped  with  chain  or 

wire  rope,   lift  of  35  ft. 

Conn.,  Norwich — Falls  Co.,  (cotton  mill) 
— several   looms  and   carding  machines. 

Fla.,  Bradentown — Manatee  County  Bd. 
Educ. — vocational  equipment  for  proposed 
$100,000  school  at  Palmetto. 

Ga.,  Chickamanga  —  Crystal  Springs 
Bleaohery — complete  machinery  for  pro- 

posed bleachery. 

HI.,  Chicago — J.  Adler.  1089  Rand-Mc- 
Nally  Bldg.  (job  printer) — 29  x  14  in.,  4 
roller,  2  revolution  press ;  imposing  table, 
iron  surface. 

lU..  Peoria — J.  N.  Link,  209  North  Elwood 
St. — engravers   equipment. 

111.,  Rockford  —  Rockford  Furniture  Co.. 
23rd  Ave. — woodworking  machinery,  in- 

cluding large  sticker,  gluer,  belting  and shafting. 

la.,  Sioux  City — Sioux  City  Brick  &  Tile 
Co.,  9  West  3rd  St. — brick  and  tile  making machinery. 

Kan.,  Cunningham — Clipper  (newspaper) 
— 10  X  15  in.  job  printing  press,  power 

equipment. 
Ky.,  Padurah — W.  Tye — complete  foun- 

dry equipment. 
la.,  Elizabeth — Calcasieu  Mfg.  Co. — ma- 

chinery and   equipment  for  paper  mill. 

Me.,  Brewer  (Bangor,  P.  O.) — Bd.  Educ. 
H.  R.  Houston  Supt.  of  Schools — two  small 
lathes,  planer,  saws,  saw  table  and  band- 
saw  for  manual  training  department  of 
new    high    school. 

Me.,  Oakland — Bd.  Educ,  address  Chair- 
man— list  of  machinery,  mcluding  lathes, 

planers,  tables,  saws,  etc.,  for  manual  train- 
ing department   of  new  high   school. 

Md.,  Hagerstown — Elestano  Mining  Co.. 
Inc..  3  Hamilton  Row,  J.  K.  Hoffman. 
Pres.. — smelter  equipment,  including  ma- 

chinery for  smelting  tin  ore  and  blowers. 

Mass.,  Baldwinsville  —  Kenney  Bros- 
Walters  Co..  (manufacturer  of  furniture) — 
woodworking  machinery,  to  replace  that 
which   was  destroyed   by   flre. 

Mass.,  Dalton — Bd.  Educ,  F.  G.  Crane, 
Chn. — will  soon  receive  bids  for  machinery 
for  vocational  department  of  new  high 
school. 

Mass..  Fall  River  —  Fyans.  Fraser  & 
Blackway  Co..  Anawan  St.,  (textile  ma- 

chinery)— Elliot  &  Hall  or  Curtis  &  Marble 
40  and  45  in.  folding  machines. 

Mass.,  Revere  (Boston.  P.  O.) — Gentle- 
men &  Brooks.  Railroad  Ave. — kindling 

wood  cutting  machine,  complete  with  all 
saws    (used). 

Mass.,  Springfield — C.  A,  Swift,  Genl.  De- 
livery— machinery  for  grinding  safety  razor blades. 

Mich.,  Ann  Arbor  —  F.  Mueller  —  Platen 
printing   press.    8    x   10    m.   or   larger. 

Mich.,  Croswell — D.  E.  Hubbell — Pearl  7 
X   11   in.   job  printing  press  for  fast  work. 

Minn..  Bronson — Budget — one  10  x  15  in. 
and  one  12  x  18  in.  job  press,  power  equip- 
ment. 

Minn.,  Minneapolis — University  of  Minne- 
sota. S.  E.  Minneapolis.  H.  A.  Hildcbrandt. 

Supt.  of  Bldgs. — woodworking  machinery, 

including  several  planers  and  "tinners'  tools for   new   storehouse-shops   building. 

Minn..  Stillwater — Twin  City  Forge  & 
Pdry.  Co..  (castings,  etc.).  3  to  5  ton  elec- tric hoist.  50  to  80  ft.  boom  guyed  swing 
derrick,  440  volt,  60  cycle,  3  phase,  a,  c. 

Miss.,  Onlfj>ort — J.  M.  Harless — machin- 
ery for  the  manufacture  of  special  patented 

mechanical  eye   testing  machine. 

N.  J.,  Bloomsbury — Bloomsbury  Graphite 
Co. — equipment  for  graphite  products  and' foundry  facings  plant,  to  replace  that  whlchi was  destroyed  by  fire. 
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N.  i.,  Trenton — Mercer  County  Bd.  of 
Freeholders,  A.  Bray,  Chn. — receiving  bids 
until  Mar.  20  for  two  mechanical  twin 
hoists. 

N.  Y.,  Biitralo — C.  J.  Kraus,  141  Kingsley 
St. — etiuipment   for   automobile   paint   shop. 

N.  y.,  Buffalo — G.  W.  Maltby  &  Sons, 
21  Maryland  St. — stone  finishing  machinery 
for  factory  at  2  Maryland   St. 

X.  Y.,  Buffalo — J.  Metke,  27  Linden  Park 
— bottle  filling  machine  for  4  and  12  oz. 
bottles. 

N.  Y.,  Buffalo — p.  W  Palmer,  418  Cres- 
cent Ave.- — electrically  operated  machinery 

for  the  manufacture  of  automobile  bodies 
at  217  Leroy  Ave. 

N.  Y.,  Buffalo — ^W.  H.  Pollack,  95  Frank- 
lin St. — printing  equipment  for  plant  at 

872    Washington    St. 

N.  Y.,  Chaumont  —  Adams,  Dutord  Co., 
(agricultural  lime,  stone,  etc.).  B.  B.  John- 

son. Purch.  Agt. — power  operated  hacksaw 
and  heavy   machinist's  vise. 

N.  Y..  Cold  Brook — Herkimer  Specialties 
Corp.,  (manufacturer  of  wooden  articles) — 
heavy  duty  swing  cutoff  saw. 

N.  Y.,  East  Pembroke — ^B.  H.  Miller  & 
Son — feed  and  grain  mill  machinery  and 
equipment. 

X.  Y..  Elmira — L.  L.  Laskaris,  117  East 
Water  St. — complete  machinery  and  equip- 

ment for  the  manufacture  of  candy  and 
candy  products. 

N.  Y.,  Frankfort — M.  H.  Renken  Dairy 
Co. — complete  ammonia  system  equipment 
for  milk  station. 

N.  v..  Jamestown — H.  W.  Burgeson,  219 
West  3rd  St. — gasoline  and  service  station 
equipment,  including  tanks  and  pump. 

N.  T.,  .Tamestown — Jamestown  Lounge 
Co..  40  Winsor  St. — woodworking  machinery 
and  equipment,  including  spring  setting  and 
upholstering  equipment,  for  6  story  addition 
to  plant. 

N.  Y.,  Jamestown  —  Jamestown  Up- 
holstery Co..  Inc..  30S  Crescent  St..  C.  A. 

Hultquist.  Secy. — woodworking  machinery 
and  upholstery  equipment  for  4  story  addi- 

tion  to   plant. 
N.  Y.,  Jamestown — Lake  City  Ice  Cream 

Co.,  Richmond  PI. — ice  cream  making  ma- 
chinery and  equipment  to  double  present 

capacity   of  plant. 
V.  T..  Jamestown — P.  C.  Stapleton,  West 

3rd  St. — complete  gasoline  station  equip- 
ment. 

N.  Y.,  lowville — Moore,  Fenton  &  Dence, 
(lumber  and  millwork) — shingle  making 
machinery   and    sanding   machine. 

N.  Y.,  Massena — Beakes  Dairy  Co.,  C.  H. 
C.  Beakes,  Mgr. — complete  equipment  for 
ammonia  system  and  several  i  to  i  ton 
hoists  with  travelers. 

N.  Y.,  Majrille — Bd.  Bduc,  D.  Ingerson, 
Clk. — vocational  equipment  for  $160,000 
school. 

IT.  Y..  Prattsbursh— W.  Stilwell— 5  x  8 
in.   printing  press. 

N.  Y.,  Rochester — J.  A.  Charlton,  1380 
Atlantic  Ave. — 28  or  30  in.  circular  saw. 

X.  Y..  Rochester — Vogt  Mfg.  Corp..  408 
St.  Paul  St.,  (textiles) — worsted  twisting 
machine.  20  or  30  spindles  on  each  side,  to 
take  spool  diameter  of  head  35  in.  with  a 
6  in.  traverse,  ring  diameter  3J  in. 

X.  Y.,  Seneca  Falls — Bd.  Educ. — voca- 
tional  equipment. 

X.  Y..  South  Rutland — South  Rutland 
Dairy  Products  Association — cheese  mak- 

ing machinery  and  equipment,  also  one  1 
ton   and  one   li    ton   triple  chain   hoist. 

X.  Y.,  Truxton — J.  F.  Daly,  Supt. — ma- 
chinery and  equipment  for  milk  receiving 

station  at  Norwich. 

X.  Y.,  Watertown — E.  Burton  Co..  140 
Arcade  St.  (contractor)  —  oxy-acetylene 
Steel  and  iron  cutting  outfit. 

X.  Y..  Watertown — W.  V.  Denny,  345 
Wise  Bldg..  (contractor) — circular  cutoff 
saw  with   table   and   platform. 

X.  Y..  Watertown— J.  A.  Traynor,  933 
Superior  St.  (contractor) — motor  driven  air 
compressor   and   air   operated    rock  drill. 

X.  C.  Concord — Norcott  Mills,  (cotton 
mills) — spindles.  carders,  warpers  and 
spoolers  for  additions  to  mill. 

X.  C,  Greensboro — Guilford  Lumber  Co., 
E.  J.  Mendenhall,  Genl.  Mgr.  —  $75,000 
worth  of  equipment  for  lumber  plant,  to 
replace   that   which  was   destroyed   by   fire. 

N.  r..  Hickory — Clay  Printing  Co. — lino- 
tyi)f 

N.  C,  Hillsboro  —  Eno  Cotton  Mills, 
address  (Seneral  Superintendent — several 
looms  for  addition    to   mill. 

N.  C,  Northwilkesboro — Wilkes  Hosiery 
Co.,  F  St. — machinery  and  equipment  for hosiery   mill. 

O..  Arcanum  —  Harris  Printing  Co. —  8 
page  newspaper  press. 

O.,  Ashtabula — F.  J.  Clark,  325  Prospect 
St. — S.  H.  air  compre.ssor  complete  with 
motor  and  tank  for  large  gas  filling  station. 

O.,  Bellefontalne — Citizens  Ice  &  Supply 
Co. — ice   manufacturing   machinery. 

O.,  Columbus — Mound  St.  Sand  &  Gravel 
Co.,  Furnace  and  Mound  Sts..  J.  P.  Hickey, 
Mgr. — screening   and    washing  plant. 

O.,  Columbus — Ohio  Pump  &  Brass  Co., 
Oak  and  18th  Sts. — machinery  for  proposed factory. 

O.,  Columbus — J.  C.  Rairigh,  608  West 
Broad  St. — cylinder  press,  automatic  pre- ferred. 

O.,  Columbus — J.  H.  Zinn  Lumber  Co.. 
2556  North  High  St.,  (millwork,  sash  and 
doors)  joiner,  cutoff  saw  and  small  wood- 

working machine. 

O.,  Girard — Bd.  Educ. — vocational  equip- 
ment for  proposed   $280,000  high   school. 

O.,  Mansfield — Barnes  Mfg.  Co.,  701  North 
Main  St. — equipment  for  proposed  foundry. 

O..  Troy — H.  Helser — pulley,  paper  cut- 
ter and  small  motor  for  job  printing  press. 

O..  Warren — K-W  Brick  Co. — ^brick  mak- 
ing machinery  for  plant  on  North  Mahon- 
ing Ave. 

Okla.,  Ha«tingg — Hastings  Herald — com- 
plete newspaper  equipment,  including  large 

press. Ore.,  Portland — Crown  Wllliamette  Paper 
Co.,  736  Pittock  Bldg..  A.  J.  Lewthwaite, 
Mgr. — machinery  for  proposed  acid  system 
paper  mill  at  Oregon  City. 

Pa..  Allentown — Allen  Laundry  Co.,  39-41 
North  10th  St.,  W.  B.  Macintosh,  Proprietor 
— =-  additional  machinery  for  proposed laundry. 

Pa,,  Allentown  —  Brown's  White  Star Laundry,  10th  and  Chestnut  Sts.,  C.  Brown, 
Proprietor  —  mechanical  machinery  and 
equipment  for  2  story  addition  to  plant. 

Pa.,  Carbondale — T.  J.  Mulholland,  c/o 
MulhoUand  Ice  Cream  Co. — ice  cream  manu- 

facturing machinery  and  equipment  for 
proposed   plant. 

Pa.,  Corry — Corry-Jamestown  Mfg.  Co., 
(manufacturer  of  furniture),  D.  A.  Hill- 
strom,  Pres. — machinery  and  equipment  to 
double   present   capacity  of   plant. 

Pa.,  Erie — Gloeklcr  Mfg.  Co.,  12th  St, 
(manufacturer  of  refrigerator  parts)— ma- 

chinery and  equipnvent  for  proposed  1 
story,    60   x  275   ft.    factory. 

Pa.,  Hazleton — Hazleton  Iron  Wks.  Co., 
(manufacturer  of  machinery  for  mines  and 
breakers) — iron  working  machinery,  to  re- 

place that  which  was  destroyed  by  fire. 
Pa.,  liCbanon  —  South  Lebanon  Twp. 

School  Bd. — complete  equipment,  tools  and 
machinery  for  proposed  $90,000  vocational school. 

Pa„  Newberry  (Williamsport  P.  O.)  — 
Winner-Pranck  Baking  Co.,  West  3rd  and 
Arch  Sts.,  N.  S.  Caldwell,  secy. — complete 
mechanical  equipment  for  $25,000  addition 
to  baking  plant. 

Pa.,  New  Galilee — H.  D.  Beegle — brick 
mailing  machinery  and  equipment. 

Pa.,  Xorristown — Montgomery  Ice  &  Coal 
Co. — ice  manufacturing  machinery  and  coal 
handling  equipment,  to  replace  that  which 
was  destroyed  by  fire. 

Pa.,  Phila. — Ballard  Knitting  Mills,  Noble 
and  Washington  Sts.,  (textiles),  N.  D. 
Wright,  Purch.  Agt. — latch  needle  machines, 
ribbers,  finishers  and  sewing  machines  for 
new  mill  at  Royersford. 

Pa.,  Phila. — T.  Henry  &  Sons,  Tioga  and 
Collins  St.,  (textiles),  H.  C.  Dodd,  Purch. 
Agt. — mule  spinners,  twisting  spindles  and 
accessories. 

Pa.,  Phila.  —  C.  H.  Mostland  &  Sons, 
Amber  and  Collins  Sts.,  (textiles) — ^broad 
and  narrow  looms  with  accessories,  for 
new  mill. 

Pa..  Phila. — O.  Smith  &  Sons  Co.,  Clear- 
field &  C  Sts.,  (manufacturer  of  cotton 

belting),  C.  R.  Smith,  Purch.  Agt. — addi- 
tional Garnett  and  pickers  machines. 

Pa..  Phila. — H.  T.  White  &  Co.,  127  South 
11th  St.,  (printers),  A.  Chadbourne.  Purch. 
Agt. — perforating  machine  (used  preferred). 

Pa.,  Phila. — Woods  &  Logan,  Inc.,  5416 
Lena  St.,  (textiles),  J.  A.  Kenny.  Purch. 
Agt. — Garnett  machines,  sewing  machines, etc. 

Pa..  Phoenixville — Phoenixville  Publish- 
ing Co.. — newspaper  press  and  Gordon  job 

press  with  Miller  feeder,  10  x  15  or  9  x  12  in. 

Pa.,  Sheffield — ^P.  Chiodo,  (road  con- 
tractor)— machinery  and  equipment  for 

loading  and  unloading  plant  at  Russell. 

Pa.,  TltnsTille  —  Queen  City  Cutlery  Co., 
Spring  and  Kerr  Sts.,  (manufacturer  of 
pocket  knives) — machinery  and  equipment for   addition   to   plant. 

Pa..  Union  City — S.  F.  Sturgis — machin- 
ery, equipment  and  tools  for  plant  for  the 

manufacture  of  Jewelry  at  Warren, 
Pa.,  Warren — Walker  Creamery  Products 

Co.,  309  Union  St. — cold  storage  machinery 
and  equipment  for  plant  at  Kane. 

Pa.,  West  Chester — F.  S.  Picking — ma- 
chinery and  equipment  for  paper  mill  at 

St.  Joseph,   Mich. 

Pa.,  Wilkes-Barre  —  F.  L.  Schott,  C/o 
Bartels  Brewing  Co.,  Edwardsvllle  St. — 
machinery  and  equipment  for  plant  for  the 
manufacture  of  fireproof  building  materials, 
including  ornamental  brick,  roofing,  etc. 

R.      I.,      Providence  —  J.      Atherton,      24 
Calendar    St. — several    wire     forming    ma 
chines,  various  sizes.     State  make  in  quota- tions   (used). 

8.  C,  Olanta  —  Bd.  Educ  —  vocational 
equipment  for    $90,000   schooL 

S.  D.,  Baltic — The  Globe — slug  casting machine. 

8.   D.,   Clark  —  Courier  —  automatic   per- forater  and  punch, 

8.    D.,    Fairfax — Advertiser — linotype. 
Tenn.,  Chattanooga — Acme  Mfg.  Co.,  28th 

St.  and  Ave.  H,  (manufacturer  of  cedar 
chests)  —  woodworking  machinery  and 
equipment  to  double  present  capacity  of 

plant. 
Tenn.  KnoxvUIe^Duncan  Mchy.  Co.,  721 

North   Central   St. — box   board   matcher. 
Tenn.,  Puryear — Dixie  Brick  &  Tile  Co. — 

brick  and  tile  making  machinery. 

Tex.,  Eaicle  Pajss — Daily  Guide — ^Eclipse 
folding  machine. 

Tex.,  Mesqnite — Mesquite  Textile  Mills 
Co.,  S.  B.  Marshall,  Pres. — machinery  for 
proposed  cotton   textile  plant. 

Tex.,  Weatherford — The  Printer — news- 
paper equipment. 

Va.,  Norfolk — Instant  Collapsible  Rlra 
Corp.,  Bank  of  Commerce  Bldg. —  machinery 
and  equipment  for  the  manufacture  of 
metal  automobile  rims  for  $90,000  plant  at 
Suffolk. 

Va.,  Richmond — Leake  Printing  Co.,  6 
South  6th  St. — power  paper  cutter. 

Va..  Richmond — Steel  Plate  Engraving 
Co.,  616  East  Main  St. — plate  press. 

Va..  Suffolk — L.  G.  Brothers — brick  mak- 
ing machinery  and  equipment. 

Wash.,  Centralia —  Tribune  —  bindery 

equipment. 
W.  Va.,  W'ellsburK — Hammond  Bag  & 

Paper  Co.,  T.  H.  Hammond,  Pres. — special 
tubers   and   bottomers   for   bag  making. 

Wis.,  Abbotsford — W.  Kreuger — gasoline 
storage  tanks  and  pumps  for  proposed  fill- 

ing station. 
Wis..  Biron  (Grand  Rapids.  P.  O.) — Con- 

solidated Water  Power  &  Paper  Co.,  J. 
Schnabel,  Purch.  Agt. — one  20  ton  electric crane. 

Wis.,  Kenosha — Larson  Bros.  Co.,  1057 
Sheridan  Rd.,  (general  contractor) — belt- 

ing, srtafting  and  several  small  motors  for 
proposed  workshop. 

Wis.,  Kenosha — P.  M.  Palmer,  662  Fre- 
mont Ave.' — two  cranes,  not  more  than 

5  ton. 

Wis.,  La  Crosse — J.  A.  Weisse,  Caledonia 
and  Gilett  Sts. — woodworking  and  power 
machinery,  including  7>laners,  shavers, 
mortisers,  etc.,  for  proposed  factory. 

Wis..  Madison — P.  J.  Pierce,  321  Linden 
Ave. — laundry  and  refrigeration  equipment 
for  proposed  apartment. 

Wis.,  Manitowoc — S.  W.  Randolph — elec- 
tric power  machinery,  package  conveyors, 

hoists,    etc.    for   proposed    dock    warehouse. 

Wis..  Milwaukee — O.  A.  Borchardt,  1649 
9th  St.,  (carpentry  and  millwork) — one 
combination   woodworker    (used  preferred). 

Wis.,  Milwaukee— J.  W.  Powell,  471  Van 
Buren    St. — one   paper    baling   machine. 

Wis.,  Milwaukee — Quality  Laundry  Serv- 
ice, c/o  G.  A.  Gessner,  97  Wisconsin  St. — 

power  driven  laundry  machinery,  including 
washers,  mangles,  dryers,  etc. 

Wis..  Milwaukee — D.  Rothman.  428  4th 
St. — laundry  machinery  and  belting. 

Wis..  Oshkosh — E.  Meyer,  50  State  St. — 
traveling   crane,    about    10    ton. 

Wis.,  Oshkosh — Thompson  Oil  &  Supply 
Co.,  9  South  Wood  St. — gasoline  storage 
tanks  and  pumps  for  proposed  filling  sta- 
tion. 

Wis.,  Phillips — G.  J.  (Joetsch — air  com- 
pressor, gasoline  storage  tank  and  pump 

for  proposed   garage. 
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wis..  Port  Edwards — Nekoosa-Edwards 
Paper   Co. — electric    traveling    crane. 
Wls„  SheboyKan — The  city,  J.  Steimle, 

Clk. — hoisting  and  unloading  machinery, 
etc.   for  proposed   pier. 

Wis.,  Waukesha  —  Waukesha  Concrete 
Block  &  Material  Co.,  253  South  St.,  W.  H. 
Hardy,  Sec'y. — power  tampers  and  moulds. 

Wis.,  Wausau — L,  A.  Pradt,  First  Natl. 
Bank  Bldg. — paper  making  machines  and 
pulp  grinders  of  large  capacity. 

Wis.,  Wauwatosa — Forsyth  Leather  Co., 
State  St. — coal  and  ash  handling  equipment. 

Wis.,  Wauwatosa  —  F.  Semrow,  351 
Western  Ave.,  (carpentry  and  woodwork) 
— ^small  planer  and  cross-cut  saw. 

B.  C,  Victoria — C.  J.  V.  Spratt.  Rockland 
St. — machinery  and  equipment  for  proposed 
sawmill  at  Port  Alberni. 

N.  B.,  Bristol — A.  W.  Phillips — prices 
and   catalogues,    floor  surfacing  machinery. 

Ont.,  Fort  Brie — C.  C.  Morrison — com- 
plete equipment  for  proposed  flour  mill  at 

Glencoe. 

Ont.,  Hamilton — Stuart  Bros.,  Hyde  Park 
Ave.,  J.  Stuart,  Purch.  Agt. — complete  plan- 

ing  mill    equipment. 
Ont.,  Hamilton — United  Gas  &  Fuel  Co., 

R.  A.  Foley,  Engr. — complete  equipment  for 
coke  ovens  and  plant. 

Ont.,  L,ondon  —  Green  River  Bottlers, 
G.  House,  Mgr. — complete  equipment  for 
manufacture  of  soft  drinks. 

Ont.,  Niagara  Falls  —  J.  B.  Gallinger, 
Secy. — comple  e  machinery  and  equipment 
for    canning    factory. 

Ont.,  Penetanruishene — Adams  Shoe  Fac- 
tory— machinery  and  equipment  for  plant, 

to  replace  that  which  was  destroyed  by  fire. 
Machinery    loss    $25,000. 
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Metal  Working  Shops      | 

Ala.,  East  Thomas  (Birmingham  P.  O.) 
— The  St.  Louis  &  San  Francisco  R.  R., 
Frisco  Bldg.,  St.  Louis,  Mo.,  is  having  plans 
prepared  and  will  soon  receive  bids  for 
the  construction  of  a  round  house,  car  re- 

pair shop,  store  room,  power  house,  ma- 
chine shop  and  mill  shop,  here.  Estimated 

cost  $500,000.  R.  C.  Stephens,  Frisco 
Bldg.,    St.   Louis,    Mo.,  Archt. 

Calif.,  Emeryville  —  The  Doble  Steam 
Motors  Co.,  714  Harrison  St.,  San  Fran- 

cisco, awarded  the  contract  for  the  con- 
struction of  the  first  unit  of  its  plant,  2 

story,  82  x  240  ft.,  here.  Estimated  cost 
$90,000.  The  owner  is  also  having  plans 
prepared  for  complete  plant  to  include  3  ad- 

ditional stories  to  first  unit  and  to  increase 
ground  area  to  240  x  400  ft. 

Calif.,  Oakland  —  The  Natl.  Lead  Co.  of 
California,  485  California  St.,  San  Fran- 

cisco, is  having  plans  prepared  for  the 
construction  of  an  addition  to  its  plant 
on  47th  Ave.,  here.  Estimated  cost  $40,000. 
Private   plans. 

Calif.,  San  Francisw) — E.  and  H.  Lewis, 
334  6th  St.,  are  having  plans  prepared  for 
the  construction  of  a  1  story,  machine 
shop  on  Folsom  St.  near  9th  St.  Estimated 
cost   $5,000.      Private  plans. 

Calif.,  WilminKton — The  Pacific  Coast 
Borax  Co.  is  having  plans  prepared  for  the 
construction  of  a  machine  shop,  boiler 
house  and  generating  plant.  A.  C.  Martin, 
Higgins  Bldg.,  Los  Angeles.   Archt. 

Me.,  Houlton — The  Bangor  &  Aroostock 
R.  R.,  Graham  Bldg..  Bangor,  will  rebuild 
its  1  story  repair  shop,  which  was  des- 

troyed by  fire  at  yards,  here.  Estimated 
cost  $40,000.  P.  R.  Todd,  Pres.  Noted 
Jan.  4. 

Mass.,  Boston — The  Walworthi  Mfg.  Co., 
798  1st  St.,  manufacturer  of  steam  and 
gas  fittings,  tubes,  etc.,  awarded  the  con- 

tract for  the  construction  of  a  1  story, 
50  X  60  ft.  addition  to  Its  plant.  Estimated 
cost  $25,000. 

Mass.,  Cambridge— The  Elliott  Addressing 
Machine  Co..  Albany  St..  awarded  the  con- 

tract for  the  construction  of  a  4  story,  45 
X  70  ft.  addition  to  its  factory.  Estimated 
cost  $50,000. 

Mass.,  Bolyoke — The  Olivier  Motor  Co,, 
Race  St.,  plans  to  build  a  3  story  garage. 
Cost  between   $50,000  and  $70,000. 

Mass.,  Taunton — The  Weir  Stove  Co., 
134  West  Water  St.,  awarded  the  contract 
for  the  construction  of  a  4  story.  77  x  114 
ft.  addition  to  its  factory  in  Wier  Village. 
Estimated    cost    $40,000. 

Mich.,  Detroit — Roehm  &  Davidson,  6450 
Maok  Ave.,  (\vholesale  hardware,  steel, 
«tc.)  awarded  the  contract  for  the  con- 

struction of  a  153  X  154  ft.  steel  mill  with 
two    crane    runways   and   depressed    tracks. 

Minn.,  Minneapolis — The  Murphy  Trans- 
fer Co.,  309  3rd  Ave.,  N.,  awarded  the 

contract  for  the  construction  of  a  4  story, 
114  X  119  ft.  warehouse  and  a  2  story 
68  X  149  ft.  garage  on  4th  St.  and  9th  Ave., 
N.     Estimated  cost  $161,933.     Noted  Mar,  8. 

Mo.,  St.  L,oni8 — The  St.  Louis  &  San  Fran- 
cisco R.  R.,  Frisco  Bldg.,  is  having  plar.s 

prepared  and  will  soon  receive  bids  for 
the  construction  of  a  repair  shop,  round 
house,  machine,  shop,  power  house,  mill 
shop  and  store  room  at  Fyler  Ave.  and 
Frisco  right-of-way.  Estimated  cost  $500,- 
000.      R.   C.    Stephens,  Frisco    Bldg.,   Archt. 
N.  i.,  Bioomsbury  —  The  Bloomsbury 

Graphite  Co.  plans  '.o  rebuild  its  graphite 
products  and  foundry  facings  plant,  which 
was  recently  destroyed  by  fire.  Estimated 
cost  $40,000.  Engineer  or  architect  not announced. 

N.  J.,  Trenton— W.  A.  Weinmann,  Bamea 
St.,  awarded  the  contract  for  the  con- 

struction of  a  75  X  100  ft.  garage.  Esti- 
mated cost  $28,300. 

N.  J.,  Trenton — The  Wllls-Sainte  Claire 
Auto  Co.,  Prospect  St.,  awarded  the  con- 

tract for  the  construction  of  a  1  story, 
60  X  150  ft.  garage.  Estimated  cost 
$35,000. 

N.  Y.,  Binghamton  —  The  Larrabee-Deyo 
Motor  Truck  Corp..  23  Washington  St.,  has 
purchased  site  and  plans  to  build  a  plant 
to  contain  50.000  sq.  ft.  of  floor  space,  on 
Main  and  Emma  Sts.  Estimated  cost 
$200,000.    F.  T.  Macey,  Vice  Pres. 

N.  Y.,  Brooklyn — C.  Fleischer,  c/o  Slee  & 
Bryson,  Engrs.  and  Archts.,  154  Montague 
St.,  wil  build  a  2  story  100  x  150  ft.  garage 
on   Newkirk   Ave.      Estimated  cost    $40,000. 

N,  Y.,  Buffalo — The  New  York  Telephone 
Co.,  Telephone  Bldg.,  awarded  the  contract 
for  the  construction  of  a  3  story,  150  x  200 
ft.  ofllce,  store  room  and  shop  building, 
with  storage  space  for  trucks  and  automo- 

biles, on  Jefferson  Ave.  Estimated  cost 
$225,000. 

N.  Y.,  Long  Island  City — The  Ditmar  Ave. 
Development  Corp.,  c/o  Seelig  &  Finkelstein, 
Engrs.  and  Archts.,  44  Court  St.,  Brooklyn, 
will  build  two  1  story  garages  on  9th  Ave., 
here.     Estimated  cost  $75,000  each. 

N.  Y..  Phila.  —  Klock  Bros.  Co.  has 
purchased  site  and  will  build  a  machine 
shop,  motor  repair  and  service  station  on 
Main  St.     Cost  between  $10,000  and  $12,000. 

N.  C,  Charlotte — The  Southern  Spindle 
&  Flyer  Co.,  805  West  1st  St..  awarded 
the  contract  for  the  construction  of  a  1 
story  machine  shop. 

O.,  Bridgeport  —  Dillon  Bros,  Machine 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  50  x  100  ft.  machine 
shop.      Private   plans. 

O.,  Cleveland — The  Royal  Brass  Co..  1430 
East  43rd  St.,  awarded  the  contract  for  the 
construction  of  a  1  story,  40  x  69  ft.  addi- 

tion to  its  factory.     Estimated  cost  $15,000. 
O.,  Cleveland — The  Studebaker  Corp., 

2020  Euclid  Ave.,  will  soon  award  the  con- 
tract for  the  construction  of  a  6  story, 

175  X  200  ft.  service  building  on  West 
131st  St.  W.  S.  Ferguson  Co.,  1900  Euclid 
Ave.,  Archts. 

O.,  Cleveland — The  W.  S.  Tyler  Co.,  3615 
Superior  Ave.,  (ornamental  iron  and  bronze 
work),  awarded  the  contract  for  the  con- 

struction of  a  6  story,  119  x  221  ft.  fac- 
tory at  3803  Superior  Ave.  Estimated 

cost  $500,000.  C.  Zimmerman,  Secy.  Noted 
Jan.   25. 

O.,  Columbus — The  Ohio  Pump  &  Brass 
Co.,  Oak  and  18th  Sts.,  is  having  plans 
prepared  for  the  construction  of  a  1  story, 
40  X  150  ft.  factory  on  Nicholas  and  Liv- 

ingston Aves.  Estimated  cost  $20,000. 
Private   plans. 

O.,  Oalion — The  Galion  Iron  Wks.  &  Mfg. 
Co.  awarded  the  contract  for  the  con- 

struction of  a  1  story  110  x  400  ft.  ma- 
chine and  electrical  shop. 

O.,  Kent — The  Erie  R.  R.  Co.,  50  Church 
St..  New  York  City,  plans  to  build  a  re- 

claiming rolling  mill  for  re-rolling  scrap 
rods,  bars,  etc.,  here.  Cost  between  $35,000 
and  $40,000.  Engineer  or  architect  not 
announced. 

O..  Mansfleld — The  Barnes  Mfg.  Co.,  701 
North  Main  St..  manufacturer  of  pumps, 
etc.,  awarded  the  contract  for  the  con- 

struction of  a  foundry.  Estimated  cost 
$100,000.      Noted    Mar.    8. 

O.,  Portsmouth — The  Ohio  Stove  Co. 
awarded  the  contract  for  the  construction 
of  a  100  X  300  ft.  foundry  and  a  40  x  40 
ft.    cupola  building. 

O.,  Salem — The  Victor  Stove  Co.  plans 
to  rebuild  its  stove  factory,  which  was 
destroyed  by  fire.  Estimated  cost  $250.- 
OOO.     Engineer  or  architect  not  announced". 

Pa..  Hazleton — ^The  Hazleton  Iron  Wks. 
Co.,  manufacturer  of  machinery  for  mines 

and  breakers,  plans  to  rebuild  Us  iron 
works,  which  were  destroyed  by  fire.  Esti- 

mated cost  $65,000.  Engineer  or  architect not  announced. 

Pa.,  Jaanita — The  Pennsylvania  R.  R. 
System,  Eastern  Region,  Broad  St.  Sta., 
Phila.,  is  receiving  bids  for  the  construc- 

tion of  a  1  story,  340  x  685  ft.  erecting  and 
machine  shop,  here.  Estimated  cost  $300,- 
000.  A.  C.  Shand,  Broad  St.  Sta.,  Phila., 
Engr.  W.  H.  Cookman,  Broad  St.  Sta., 
Phila.,  Archt. 

Pa.,  New  Castle — The  New  Castle  Metal 
Products  Co.,  716  West  Brant  St.,  plans  to 
build  a  1  story,  40  x  185  ft.  metal  working 
plant.      Engineer  or  architect  not  announced. 

Pa.,  Phila.  —  J,  Boeckel,  516  Vine  St., 
awarded  the  contract  for  the  construction 
of  a  4  story,  85  x  149  ft.  factory  for  the 
manufacture  of  surgical  instruments  on 
Vine  and  Randolph  Sts.  Estimated  cost 
$250,000. 
Pa.,  Phila. — C.  Kahn,  Morris  Bldg.. 

awarded  the  contract  for  the  construction 
of  a  4  story,  37  x  160  ft.  sales  and  service 
building  at  1415  North  Broad  St.  Esti- 

mated cost  $200,000.  E.  Wilkie  Motor  Co„ 
917  North   Broad  St.,  lessee. 

Pa.,  Pittsburgh  —  The  Jones  Motor  Car 
Co.,  10th  and  Muriel  Sts.,  is  having  plans 
prepared  for  the  construction  of  a  3  story, 
42  X  120  fr.  garage  on  Carson  and  Bingham 
Sts.  Estimated  cost  $40,000.  C.  R.  Geisler, 
Ferguson  Bldg..  Pittsburgh,  Archt. 

Pa.,  Pittsburgh — K.  G.  Snyder,  c/o  Natl. 
Pittsburgh  Auto  Co.,  Baum  Blvd.,  plans  to 
build  a  4  story,  50  x  87  x  120  ft.  garage  on 
Baum  Blvd.  and  Fairmont  St.  Estimated 
cost  $100,000.  Engineer  or  architect  not selected. 

Pa.,  Qnakertown — The  Krupp  Fdry.  Co., 
Inc..  I^ansdale,  plans  to  build  a  1  story,  125 
X  200  ft.  foundry  for  the  manufacture  of 
cast  iron  pipe,  here.  Engineer  or  architect 
not  announced. 

Pa.,  Vniontown — The  Uniontown  Auto- 
mobile Co.,  c/o  A.  Davis,  is  having  plans 

prepared  for  the  construction  of  a  2  story 
41  X  50  ft.  garage.  Estimated  cost  $40,000. 
H.  W.  Altman.  Fayette  Title  &  Trust  Co. 
Uniontown,  Archt. 

Pa.,  Warren — The  Warren  Garage  wil! 
remodel  and  build  an  additional  story  to  its 
garage  on  Pennsylvania  Ave.  Estimated 
cost  $40,000.  T.  T.  Moll,  owner.  Noted Dec.  14. 

B,  I.,  Providence— Goldberger  &  Steiner, 
Olneyville  Sq.,  awarded  the  contract  for  the 
construction  of  a  1  story  garage,  service 
station  and  repair  shop,  on  Library  Court. 
Estimated  cost  $40,000.     Noted  Jan.  18. 

Tex..  Dallas — The  Milam  Fife  Connor  In- 
vestment Co.,  c/o  Rucker  &  Jones,  Agts 

1317  Commerce  St.,  awarded  the  contract 
or  the  construction  of  a  4  story  factory 
Estimated  cost  $125,000.  Chevrolet  Motors 
Co.,  lessee. 

Tex.,  Hemphill — The  Temple  Lumber  Co., 
plans  to  con.struct  mill,  machine  shops, 
power  and  tool  houses,  to  replace  those 
which  were  destroyed  by  fire.  Estimated 
cost  $500,000.     Private  plans. 

Vt.,  Barre — A.  B.  Carter  plans  to  build  a 
1  story,  75  x  195  ft.  garage.  Estimated  cost 
$50,000,  Engineer  or  architect  not  se- lected. 

Wis..  MadLson  —  J.  E.  Teckemeyer.  807 
University  Ave.,  is  having  plans  prepared 
for  the  construction  of  a  1  or  3  storv.  36  x 
70  ft.  sales  and  service  station.  Estimated 
cost  $40,000.  E.  Tough,  Conklin  Bldg., 
Madison,  Archt. 

Wig.,  Mllwankee — The  Oneida  Improve- 
ment Co.,  214  Biddle  St..  plans  to  build  a  5 

story.  150  x  175  ft.  garage  on  Front  St 
Estimated  cost  $300,000.  Engineer  or 
architect  not  selected. 

Wis.,  Mount  Horeb  —  The  Hanley-Reilly 
Co,   plans   to   build   a    2    story.    43    x    80   ft. 
farage  and  repair  shop.  Estimated  cost 
40,000.  Engineer  or  architect  not  ."elected. 

Wis..  Port  Washington — The  Gilson  Mfg. 
Co.,  (foundry,  machine  shop  and  manufac- 

turer of  gasoline  engines),  plans  to  rebuild 
its  4  story  factory,  which  was  recentlv  de- 

stroyed by  fire.  Estimated  cost  $100,000. 
H.  W.  Bolens,  Pres.  Engineer  or  architect 
not  selected. 

Wis.,  Racine — The  Hamilton-Beach  Mfg, 
Co..  Rapids  Dr..  is  having  plans  prepared 
for  the  construction  of  a  factory  unit  for 
the  manufacture  of  electrical  equipment. 
P.  J.  Oisius.  Mgr.  A.  L.  Flegel.  530  Baker 
Block,  Racine,  .\rcht. 

Wis.,  Rhinelnnder — The  Rhinelander  Pa- 
per Co.  will  nmodel  its  1  story.  70  x  220  ft. 

machine  room.     Estimated  cost    $40,000. 

B.  C„  Anyox — The  Granby  Consolidated 
Mining  &  Smelting  Co.  is  having  plans  pre- 

pared for  the  construction  of  an  ore  mill 
and  concentrator.     Private  plans. 
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Controlling  Costs  in  Building 
Experimental  Machines 

By  FRED   H.   COLVIN 
Editof,  American  Machinist 

The  first  of  three  articles — A  method  that  saves 

expensive  shop  work,  prepares  for  future  manu- 
facture, and  shows  and  controls  costs  at  all  times 

WHILE  millions  of  dollars  are  being  spent  every 
year  for  the  development  of  new  machines  and 
devices,  the  opinion  prevails  that  no  efficiency 

methods  can  be  used  during  the  developing  stage.  Yet 

that  is  what  has  been  not  only  attempted,  but  accom- 
plished, by  C.  Gehring,  the  mainspring  of  the  Mechan- 

ical Efficiency  Co.,  Akron,  Ohio,  and  Newark,  N.  J. 
Perhaps  the  most  interesting  point  about  the  system 

to  be  described  is  that  it  is  altogether  different  from  any 
other  system.  It  controls  costs  on  the  first  machine 

built,  both  by  regulating  design  and  method  of  build- 
ing; it  prepares  the  shop  for  the  manufacture  of  future 

machines  within  a  reasonable  time,  and  at  a  known 

cost ;   it  records  the  cost  of  each  part  and  assembly,  and 
does  it  all  with  a  minimum  of  clerical  assistance. 

The  usual  method  is  to  design  a  mechanism  which 
will  work,  almost  regardless  of  its  cost,  and  then  reduce 
the  expense  by  simplification  in  future  machines.  Such 
a  method  has  the  great  disadvantage  of  requiring  much 
redesigning  of  the  machine  itself,  of  designing  and 
making  tools  and  fixtures,  and  of  delaying  ultimate  pro- 

duction. Furthermore,  it  leaves  the  question  as  to  what 
the  machine  will  cost  to  be  determined  at  some  future 
time.  And,  worst  of  all  perhaps,  the  very  lack  of 
knowledge  as  to  costs  makes  it  impossible  to  set  selling 
prices  intelligently,  which  in  turn  delays  the  securing 
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of  the  orders  necessary  to  start  production.  It  is  a  sort 
of  vicious  train  which  retards  development  in  every  way. 

The  problem  was  to  design  and  build  a  new  model  of 
a  mail  distributing  machine  that  was  tested  a  few  years 
ago  in  the  Chicago  Postoffice.  The  new  model  consists 
of  two  essential  sections,  five  independent  keyboards, 
and  165  carriers,  forming  an  endless  chain  which  travels 
over  three  rows  of  superimposed  boxes  mounted  on  a 
frame  of  structural  steel. 

The  illustration  of  this  machine,  Fig.  1,  gives  some 
idea  of  the  problems  involved.  Each  of  the  five  key- 

boards accommodates  an  operator  who  reads  the  address 
on  the  front  letter  and  strikes  the  proper  key,  the 
machine  automatically  conveying  the  letter  to  the 
proper  box.  After  the  key  is  pressed,  the  letter  passes 
through  the  separating  mechanism  and  enters  a  loader, 

work  was  done  by  thoroughly  experienced  men,  selected 
for  their  knowledge  of  machines  and  their  ability  to 
plan  ways  and  means  of  doing  intricate  and  unusual 
work.  These  men  consult  frequently  as  to  methods  and 
tools,  and  in  this  way  determine  the  best  way  of  doing 
the  work. 

In  consultation  with  them  is  a  sort  of  roving  produc- 
tion foreman  who  offers  suggestions  based  on  the  shop 

equipment  and  his  experience  in  general  work.  The 
tool  designer  also  works  in  connection  with  these  men, 
and  his  designs  must  be  approved  both  as  to  production 
and  cost.  For  it  must  be  remembered  that  the  quantity 
is  very  limited  until  the  machine  gets  into  real  produc- tion. 

Before  the  final  tools,  fixtures  and  operation  sheets 
are   decided   upon,   the   production   foremen    look  them 
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FIG.   2— TABLE  OF  PARTS  USED 

which  is  put  into  operation  by  the  first  empty  carrier 
that  passes.  The  loading  mechanism,  by  a  semi-circular 
movement,  automatically  sweeps  the  letter  into  an  empty 
carrier  and  closes  its  door.  Each  carrier  is  provided 
with  a  selecting  device,  on  which  a  combination  is  auto- 

matically set,  corresponding  to  the  key  pressed  by  the 
operator,  thus  determining  the  box  to  which  the  letter 
is  delivered.  Each  box  has  a  stripping  mechanism 
operated  by  the  carrier  itself,  which  interposes  an 
obstruction  in  the  path  of  the  letter,  opening  the  door 
of  the  carrier,  and  thereby  strips  this  letter  into  the 
proper  box.  To  appreciate  the  mechanical  difficulties 
involved  in  the  production  of  this  machine,  it  must  be 
remembered  that  only  a  perfect  performance  can  be 
tolerated.  A  very  few  failures  to  properly  sort  the 
mail  would  condemn  the  entire  machine. 

Limiting  the  Cost  of  Machine 

Instead  of  proceeding  on  the  regular  lines,  Mr. 
Gehring  set  an  approximate  cost  on  the  machine  itself 
and  on  the  units  which  enter  into  it.  If  the  design  sub- 

mitted could  not  be  built  within  the  limit  set,  a  new  and 
i  simplified  design  was  called  for.  This  was  not  only  on 
account  of  the  cost  of  the  first  machine,  but  so  that 
future  costs  could  be  known.  Drawings  were  not 
traced  in  ink  until  they  were  known  to  be  correct. 
When  the  design  was  satisfactory,  a  preliminary 

estimate  was  made  as  to  the  time  required  and  the  work 
turned  over  to  the  experimental  department.  This 
might  perhaps  be  called  the  practical  planning  depart- 

ment, for  from  the  results  so  obtained  the  final  opera- 
tion sheet  was  made.     The  experimental  or  planning 

over  so  as  to  know  what  is  to  be  expected  of  them,  offer 
objections  or  suggestions,  and  in  this  way  prevent 
friction  or  misunderstandings  later.  Thus,  all  criticisms 
as  to  the  operation  sheet  not  being  practical,  or  that 
the  time  given  is  impossible,  are  effectively  done  away 
with.  The  men  in  the  experimental  department  can 
prove  at  any  time  that  they  are  easily  possible.  In  this 
way,  a  standard  time  is  provided  for  parts  of  the  first 
machine,  more  accurately  than  could  be  estimated  and 
without  the  use  of  stop  watches  or  other  devices. 

Knowing  the  Costs 

The  manager  knows  his  cost  from  the  start,  keeps 
manufacturing  costs  low  considering  the  nature  of  the 
work,  paves  the  way  for  future  machines,  and  such 
special  tools  as  are  needed,  and  can  get  into  real  produc- 

tion at  low  cost  in  a  very  short  time.  To  be  sure,  some 
money  is  tied  up  in  tools  and  fixtures,  even  on  the  first 
machine,  but  only  where  there  are  a  sufficient  number  of 
duplicate  parts  to  warrant  it.  For,  as  the  same  part  is 
duplicated  many  times,  as  in  some  units  of  the  machine, 
the  problem  of  assembly  demands  interchangeability 
even  on  the  first  machine  built. 

Although  the  first  machine  used  in  the  Chicago  Post- 
office  was  in  operation  for  over  eight  months,  and  was 
approved,  the  department  in  Washington  asked  for  a 
new  design  of  the  entire  machine  in  order  to  make  it 
adaptable  for  both  large  and  small  offices.  As  the 
Government  had  definite  ideas  as  to  what  it  was  willing 

to  spend  for  these  machines,  regardless  of  the  perform- 
ance, it  became  evident  that  the  new  model  would  have 

to  be  built  at  a  cost  not  to  exceed  this  predetermined 
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amount.  It  was,  of  course,  realized  that  the  first 
machine  of  the  new  model  would  cost  many  times  its 
selling  price,  and  also  that,  unless  the  subsequent 
machines  could  be  built  at  an  economical  figure,  the 
investment  would  become  a  complete  loss.  It  became 
necessary,  therefore,  to  do  all  the  preparatory  work  for 
the  building  of  future  machines  while  building  the  first 
model,  as  previously  mentioned.  Time  was  also  an  im- 

portant element  and  the  plan  was  outlined  so  as  to 
be  able  in  one  year  to  start  production  capable  of  turn- 

ing out  a  five-operator  machine  every  six  weeks. 
This  was  a  proposed  production  of  about  45  key- 

boards per  year  and,  as  many  of  the  parts  occur  but 
once,  they  would  have  to  be  built  in  lots  of  45,  making 
it  a  jobbing  shop  proposition.  On  the  other  hand,  a 
number  of  the  parts  occurred  many  times  in  the  com- 

bined mechanism,  making  it  possible  to  secure  them  at  . 
a  comparatively  low  manufacturing  cost.  It  is  inter- 

esting to  note  at  this  point  that  each  of  the  keyboards 
and  its  part  of  the  conveyor  equipment  contain  from 
three  to  four  times  the  amount  of  work  as  a  standard 
linotype  machine. 

Analyzing  the  Parts  Used 

The  magnitude  of  the  problem  can  perhaps  be  best 
comprehended  by  a  more  or  less  careful  study  of  the 
table  of  parts  shown  in  Fig.  2.  This  table  shows  a  very 
ingenious  method  of  recapitulating  in  condensed  form, 
a  complete  record  of  the  number  of  individual  parts  in 
each  unit,  the  total  number  of  pieces  in  each  unit,  the 
kind  of  parts,  the  number  of  parts  in  sub-assembly, 
and  the  number  of  special  tools  for  each  part. 

The  column  headings  show  the  various  units  of  the 
machine  and  the  drawing  numbers  for  these  units.  This 
means  that  the  drawings  for  the  key  table  have  numbers 
beginning  at  1,000.  Drawings  for  the  keyboard  begin 
at  2,000,  and  so  on  for  the  various  units.  Assembly 
drawings  begin  at  9,912  for  the  keyboard,  9,914  for  the 
conveyor,  and  9,900  for  the  final  assembly. 

The  table  is  interesting  in  a  number  of  different  ways. 
Column  1  shows,  for  example,  the  number  of  parts  of 
different  kinds  used  in  the  feed  table;  17  individual 
screw  machine  parts,  20  different  parts  of  steel,  3  in- 

dividual punchings,  3  parts  purchased  on  special  orders, 
11  parts  of  standard  purchases,  and  4  individual  cast- 

ings. The  second  row  indicates  a  total  of  245  screw 
machine  parts,  140  parts  of  steel,  1,860  punchings,  50 
special  and  300  standard  purchases,  and  20  castings. 
These  are  all  totalled  below  the  double  line,  which  shows 
58  individual  parts,  and  2,615  total  parts  in  each  feed 
table  unit.  Each  unit  is  composed  of  6  individual  sub- 

assemblies, a  total  of  50  sub-assemblies  being  used  in 
this  unit.  The  last  line  shows  that  45  special  tools 
were  made  to  be  used  in  manufacturing  the  table. 

The  various  units  shown  in  columns  1,  2,  3  and  4  are 
combined  to  make  the  keyboard  machine  assembly  shown 
in  Column  5.  It  will  be  seen  that  in  addition  to  the 
individual  parts  used  in  the  different  units  which  go  to 
make  up  the  keyboard,  there  are  60  different  screw 
machine  parts  used  in  assembling  the  4  units  into  the 
complete  keyboard  and  a  total  of  660  screw  machine 
parts  The  other  sub-divisions  are  shown  below,  the 
summary  showing  that  a  total  of  1,377  parts  are  used  in 
assembling  the  4  units  into  the  complete  keyboard. 

In  the  same  way,  the  units  shown  in  Columns  6,  7, 
8,  9,  10,  11  and  12  go  to  make  up  the  assembly  of  the 
conveyor  proper,  shown  in  column  13,  while  column  14 
shows  the  complete  assembly  of  the  two  main  units  into 

a  complete  machine.  The  extreme  right-hand  column. 
No.  15,  gives  the  totals  of  the  various  kinds  of  parts. 
There  are,  for  example,  699  individual  screw  machine 
parts,  and  a  total  of  16,524  of  screw  machine  parts  in 
the  completed  machine.  In  the  same  way,  we  find  that 
there  are  161  different  castings  and  a  total  of  1,131 

castings.  There  are  21  assemblies  and  5  sub-assemblies. 
The  grand  totals  below  the  double  line  show  that  there 
are  1,909  individual  parts,  and  a  total  of  69,620  in  the 
completed  machine.  Further  down,  we  find  that  there 
are  575  individual  assemblies  and  12,290  total  sub- 

assemblies. It  also  shows  that  1,222  special  tools  were 
made  for  the  machine. 

For  each  of  the  individual  parts,  a  separate  blueprint 
was  made,  giving  some  idea  of  the  thought  and  labor 
involved  in  building  a  machine  of  this  type.  It  is  diffi- 

cult to  imagine  any  table  which  could  give  more  com- 
plete information  concerning  a  highly  complicated 

machine  than  this.  The  cost  of  such  complete  and  elab- 
orate data  will,  of  course,  be  questioned,  and  it  must 

sufike  for  the  present  to  say  that  it  is  much  less  than 
might  be  supposed.  Further  details  will  appear  in  the 
two  succeeding  articles. 

An  Adventure  in  Invention 
By  Harry  Botsford 

Jack  Williams  owns  and  runs  a  small  garage  and 
repair  shop  in  my  home  town.  He  does  quite  a  lot 
of  work  for  me  and  we  know  each  other  fairly  well. 
Jack  is  a  first-rate  mechanic  but  rather  scatter-brained 
as  regards  business  details.  At  least  he  was  until  the 
events  which  I  want  to  recount  took  place — I  fancy 
business  methods  will  mean  more  to  him  in  future. 

One  evening  last  spring  Jack  came  to  me  in  great 
excitement,  carrying  a  roll  of  drawing  paper  under  his 
arm.  He  proudly  spread  the  paper  on  my  table  and, 
gesticulating  with  a  stubby  forefinger,  launched  into  a 
discourse  which  made  up  in  enthusiasm  what  it  lacked 
in  accuracy.  I  finally  gathered  that  Jack  was  sure  he 
had  found  a  mechanical  principle  which  would  revolu- 

tionize most  of  the  motor  world.  Not  a  chance  in  the  • 
world  for  it  to  fail. 

Jack's  Wonderful  Invention 

His  plan — it  really  hadn't  got  beyond  that  stage — 
was  simplicity  itself.  The  motometer  principle  was  to 
be  applied  to  the  electrical  firing  in  the  cylinders,  and 

some  sort  of  a  "hicky"  (Jack's  own  word)  on  the  in- 
strument board  would  show  the  driver  just  what  kind 

of  a   spark  each   cylinder  was  getting. 

"There's  a  million  in  it,"  Jack  told  me  excitedly. 
"Every  doggoned  machine  in  the  world  will  have  'em. 
Why  once  they  are  put  on  the  market  people  won't  buy 
a  car  that  doesn't  have  them.     Well,  now  just  think 
  "  and  he  was  off  again.     It  was  easy  to  see  that 
Jack  was  sold  on  his  scheme.  I  tried  to  calm  him  down 

but  was  only  called  a  wet-blanket  for  my  pains  as  Jack 
went  blithely  on  about  the  millions  he  knew  were  wait- 

ing for  him  just  as  soon  as  he  could  "get  started." 
Much  to  my  later  discomfiture  I  finally  advised  him  to 
perfect  the  drawings,  get  the  idea  patented  and  then 
try  to  sell  it  to  some  accessory  manufacturer. 

I'm  sorry  I  ever  encouraged  him  at  all,  for  now  there 
is  a  sore  spot  in  Jack's  mind  against  me  which  my  later 
efforts  have  only  partially  eased.  And  the  loss  of  the 

good  will  of  one's  pet  mechanic. 
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For  about  three  months  after  Jack's  visit  to  me,  I 
was  out  of  town  and  by  the  time  I  returned  I  must 
confess  I  had  almost  forgotten  the  great  idea.  One 

day  I  had  some  starter  trouble  and  drove  in  to  Jack's 
garage  to  receive  his  usual  cheerful  attention.  But 
when  he  came  forward  with  nary  a  smile  and  a  dis- 

tinctly accusing  look  on  his  face,  my  thoughts  leaped 
back  to  that  spring  evening  and  with  fear  in  my  heart 

I  asked,  "How's  the  invention.  Jack?" 
Victim  of  Circumstance 

Then  i  got  it.  Heated — profane  and  at  lengch — with 
a  remark  here  and  there  that  made  me  feel  my  part 
in  the  disaster.  Jack  had  been  made  a  victim  of  capital 
and  circumstance  and  had  narrowly  escaped  with  his 
precious  invention  intact.  What  chance  had  a  poor  guy 
even  if  he  did  have  brains?  Dirty  bunch  of  crooks! 
Must  have  thought  he  was  a  prize  boob  the  way  they 
treated  him.  Presently  Jack  just  ran  out  of  words 
and  breath  and  he  closed  up  like  a  clam — and  the 
starter  was  fixed  in  silence.  As  I  left  I  gingerly  asked 
him  to  come  up  to  the  house  and  have  a  talk  that 
night  and  grudgingly  he  accepted  the  invitation.  He 
arrived,  glum  and  silent,  a  sad  contrast  to  the  mad 
enthusiast  of  a  few  months  before.  Only  after  smoking 
two  of  my  best  cigars  and  sampling  some  of  my  private 

stock  of — well  let's  call  it  ginger  ale — did  he  thaw  out 
enough  to  tell  me  his  troubles. 

It  was  a  sorry  tale.  Jack  had  gone  ahead  with  his 
plans,  got  an  electrician  to  help  with  the  drawings  and 

spent  good  money  getting  the  thing  patented;  eventu- 
ally becoming  the  proud  owner  of  certain  and  sundry 

imposing  papers  which  admitted  that  letters  patent  had 
been  granted  to  one  Jack  Williams. 

Then  the  real  troubles  began.  He  called  on  three  of 
the  biggest  accessory  manufacturers  in  the  country  and 
they  turned  him  and  his  idea  flat  without  looking  at 

it  five  minutes.  "Wanted  me  to  give  'em  my  papers, 
the  crooks!"  He  was  fully  convinced  that  they  were 
not  only  against  him  but  also  against  all  new  and  prac- 

tical ideas. 
Two  months  later  I  happened  to  have  a  few  spare 

hours  in  the  city  where  is  located  one  of  the  manufac- 
turers on  whom  Jack  had  called — the  largest  of  them. 

I  determined  to  call  there  and  try  to  find  just  what 
had  been  the  trouble.  I  was  cordially  received  by  the 
president;  a  mighty  keen,  square  business  man.  I 
told  him  my  mission  and  he  settled  down  to  talk  with 
a  quizzical  smile;  but  when  he  got  through  I  had  some 
new  ideas  on  inventions  and  some  real  news  to  take 
home  to  Jack. 

"Yes,  I  remember  Williams  very  well,"  he  began. 
"He  came  in  hero  all  enthused  over  an  idea  he  had 
patented.  He  claimed  everything  in  the  world  for  this 
patent  and  offered  to  sell  it  to  us  for  the  insignificant 

sum  of  $200,000.  We're  business  men  here,  our  busi- 
ness is  to  make  money;  to  manufacture  and  sell  things 

at  a  fair  profit.  Naturally,  we  couldn't  very  well  dash 
off  a  check  for  the  desired  sum  without  making  some 
investigation.  I  explained  as  much  to  your  friend  but 
he  was  suspicious.  To  him,  the  very  fact  that  his 
patent  had  been  granted  at  once  implied  great  merit. 
He  didn't  seem  to  know  that  of  the  millions  of  inven- 

tions patented  only  a  small  percentage  are  ever  manu- 
factured and  only  a  portion  of  those  are  profit  makers. 

"I  called  in  our  chief  engineer — one  of  the  best  in 
the  game — and  Williams  did  permit  him  to  take  a  casual 
look  at  the  papers,  but  that  was   all.     But  that  look 

made  the  chief  shake  his  head.  He  has  saved  us  hun- 
dreds of  thousands  of  dollars  by  passing  on  things  with 

what  appears  to  be  a  glance,  and  we  have  yet  to  find  his 
judgment  at  fault.  In  this  case  he  asked  Williams  if 

he  had  a  working  model;  which  of  course  he  hadn't, 
nor  would  he  permit  us  to  take  his  plans  and  make  one. 
That  settled  the  matter  as  far  as  we  were  concerned. 

We  don't  buy  'pigs  in  pokes.' 
"We've  got  to  be  mighty  careful  about  acquiring 

patents  and  introducing  new  products.  It  costs  a  pile 
of  money  to  do  these  things,  but  the  average  inventor 
does  not  stop  to  consider  all  that  is  involved.  For 
example:  early  last  year  we  bought  a  patent,  an  auto- 

mobile accessory  which  we  will  market  next  year  and 
which  obviously  I  cannot  discuss  in  detail.  This  unit 
is  not  very  large  but  it  takes  special  machinery  to 
make  it.  We  bought  the  machinery  and  it  cost  reai 
money.  Then  it  had  to  be  housed,  and  that  meant  an 
annex  to  the  plant  and  more  money.  When  we  were 
ready  to  start  manufacturing  we  had  to  hire  some  high- 
grade  specialty  mechanics  and  before  we  reached  and 
adopted  certain  standards  of  material  and  manufactur- 

ing methods  we  spent  some  more  money.  Now  we  are 
manufacturing  and  the  product  sells  very  slowly  be- 

cause it  is  a  distinct  novelty.  Further,  we  have  not 
been  able  to  advertise  it  properly  in  order  to  create  a 
demand.  Our  advertising  appropriation  is  distributed 
over  our  various  lines  and  the  campaign  is  settled  in 
October;  so  when  a  new  product  is  launched  it  is  an 
orphan  until  the  next  appropriation  is  distributed. 
Figuring  conservatively,  this  new  unit  will  not  show 
us  a  profit  for  two  years  unless  sales  jump  phenomenally 
this  next  year.  Is  it  any  wonder  we  shy  at  adding  a 

new,  unknown  thing  to  our  line?  Every  sane  manufac- 
turer feels  the  same  way  about  it.  In  the  course  of  a 

year  hundreds  of  inventors  come  to  this  office  with  their 
plans  and  dreams.  Not  one  in  a  hundred  has  anything 
really  practical  to  offer  and  not  one  in  two  hundred  has 
any  idea  of  how  to  figure  profit  possibilities  and  what  it 
means  to  put  out  a  new  product. 

Working  Model  Necessary 

"Go  back  and  tell  all  this  to  your  friend  Williams. 
Show  him  where  he  made  his  mistakes.  We  want  to 
encourage  real  inventive  ability,  and  when  a  real  thing 
is  presented  to  us  in  a  sane  manner  we  will  buy  it  and 
pay  a  fair  price  for  it.  But  it  must  be  practical  and 
we  must  have  a  working  model,  and  it  will  take  weeks 
or  months  before  we  can  decide.  If  inventors  would 
only  temper  their  genius  with  sanity  they  would  carry 

less  grief  and  I'd  have  fewer  gray  hairs." 
When  I  got  home  I  lost  no  time  in  telling  Jack  all 

about  my  visit  and,  although  only  half  convinced,  he 

promised  he  would  try  to  make  a  model  of  his  contrap- 
tion. After  working  four  months  he  completed  the 

model — it  worked  after  a  fashion  and  spasmodically. 
But  Jack  is  square,  and  though  it  hurt  he  admitted 
that  he  was  whipped.  He  has  eaten  the  harsh  words 
he  said  to  me  and  the  breach  seems  to  be  healed.  Next 
time  Jack  invents  something  I  think  he  will  make  his 
working  model  before  he  tries  to  patent  the  idea  and 
then  when  he  wants  to  sell  it  he  can  say  confidently, 

"Here  it  is.  Make  your  tests — tear  the  thing  apart 
and  put  it  together  again — but  it  works!  And  the 
manufacturing  cost  for  an  ordinary  shop  will  be  about 
as  I  have  outlined.  If  you  decide  that  you  want  it,  then 

we'll  talk  price." 
And  when  that  time  comes,  Jack  will  sell  his  invention. 



March  22,  1923 Build  Bigger  Profits  vnth  Better  Equipment 433 

Flash  Welding 
By  a.  L.  De  LEEUW 

Consulting  Editor.  American  MacMniat 

Advantages  of  flash  welding  over  slow  butt  welding  — 
Current  consumption  and  pressures  required — Limitations 

of  flash  welding — Welding  non-ferrous  metals 

THE  FLASH  WELDING  method  accomplishes  the 
same  thing  as  slow  butt  welding  and  does  it  with 
what  looks  at  first  glance  like  the  same  apparatus, 

and  yet  is  based  on  quite  a  different  principle. 
The  butt  welding  system  requires  the  two  pieces  to  be 

heated  in  the  manner  indicated  by  Fig.  1.  The  zone 
AB  contains  metal  at  very  near  the  melting  point  so 
that  it  can  easily  be  squeezed  out.  The  zone  BC  con- 

tains metal  in  the  plastic  state — that  is,  any  layer  in 
this  zone  is  soft  enough  to  make  a  good  weld  possible. 
Beyond  C  lies  metal  which  is  heated  but  not  soft  enough 
for  welding. 
We  have  seen  that  a  considerable  amount  of  metal 

must  be  squeezed  out  in  order  to  be  sure  that  no  oxides 

FIG.   1 — DIAGRAM   OP  TWO   PIECES   BEING    BUTT-WELDED 

remain  and  also  that  considerable  pressure  is  required 
to  cause  an  even  heating.  Even  then  we  must  have 
square  surfaces,  that  is,  an  even  bearing  for  the  entire 
cross  section,  or  else  we  must  have  recourse  to  nursing. 

Many  of  the  difficulties  and  problems  with  which  we 
are  confronted  when  using  the  butt  welding  method 
disappear  when  we  apply  the  method  of  flash  welding. 
Fig.  2  shows  two  pieces  in  section.  They  are  supposed 
to  have  been  subjected  to  the  flash  weld  process  but  the 
weld  has  not  been  completed.  It  will  be  noticed  that 
the  opposite  faces  are  very  irregular  in  outline.  Of 
course,  the  illustration  is  exaggerated  so  as  to  bring 
out  the  essentials  but,  as  a  matter  of  fact,  the  surfaces 
of  such  pieces  would  show  a  number  of  high  and  low 
spots.  If  after  taking  a,  picture  of  the  pieces  we  could 
bring  them  together  again  and  restore  the  temperature 
they  had  when  they  were  separated,  and  if  then  we 
should  proceed  with  the  welding  for  a  very  short  time, 
we  would  find  that  the  appearance  had  changed. 

Action  of  Flash  Welding  Arc 

There  would  be  low  spots  where  the  high  spots  were 
before  and  there  would  be  high  spots  where  the  low 
spots  had  been.  This  is  caused  by  the  metal  of  the 
high  spots  having  been  melted  away  or  as  it  is  called 

"flashed  away."  This  melting  away  is  caused  by  an 
arc.  Due  to  the  fact  that  the  voltage  is  very  low  such 
an  arc  cannot  form  unless  the  two  surfaces  are  very 
close  together.  When  it  docs  form,  however,  the  arc 
has  such  great  power  on  account  of  the  large  amount 

of  current  used  that  the  surfaces  at  which  the  arc 
originates  are  melted  away  instantly  and  a  crater  forms 
where  a  high  spot  was  before.  As  a  consequence  a 
couple  of  new  points  will  now  be  in  close  proximity 
provided,  of  course,  that!  we  have  followed  up,  that  is 
that  we  have  brought  the  pieces  nearer  together  after 
part  of  them  had  been  melted  away. 

Adjacent  Metal  Heated 

However  rapid  this  melting  may  be  it  is  not  possible 
for  a  given  section  of  metal  to  reach  the  melting  tem- 

perature without  a  certain  amount  lying  immediately 
behind  being  heated,  although  not  to  a  temperature 
sufficient  to  melt  it.  In  other  words,  here  again  we 
have  a  condition  of  some  metal  being  in  the  plastic  state 
but  in  addition  to  this  we  also  find  that  whatever  metal 
is  melted  is  immediately  blown  away  by  the  arc  and 
appears  as  a  stream  of  sparks  thrown  out  with  great 
force  so  that  it  actually  becomes  necessary  to  protect  the 
operator  by  some  screen  or  shield. 

To  make  the  arc  the  operator  brings  the  two  pieces 
together  under  pressure  just  sufficient  to  start  the  cur- 

rent going  through.  As  soon  as  the  circuit  is  well  estab- 
lished the  operator  releases  the  pressure  thus  reducing 

the  efficiency  of  the  contact  to  such  an  extent  that  an 
arc  forms  between  the  projections  nearest  together.  The 
metal  at  this  point  is  melted  and  blown  out  and  as  the 

operator  "follows  up,"  which  means  keeping  the  pieces 
in  contact  but  under  very  light  pressure,  a  new  arc 
forms  at  some  other  point.     The  arc  dances  from  one 

FIG.  2 — DIAGRAM  OF  TWO  PIECES  BEIXG  FLASH-WELDED 

point  of  the  section  to  another  melting  away  some  metal 
all  the  time  but  always  at  different  points  of  the  section 
so  that,  however  irregular  the  section  may  have  been 
at  first,  after  some  time  enough  metal  will  be  melted 
away  to  bring  the  two  surfaces  even  distances  apart  at 
all  points  with  the  exception,  that  some  of  the  points 
are  a  few  thousandths  higher  or  lower  than  others. 
These  few  thousandths  are  sufficient  to  make  the  arc 
jump  over  at  some  points  and  not  at  others. 

When  the  metal  has  been  treated  this  way  for  some 
time  the  entire  surface  will  be  heated.    In  other  words. 
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there  will  be  a  layer  of  plastic  material  all  over  the  sur- 
face. However,  whereas  in  the  slow  butt  welding  pro- 

cess this  layer  of  plastic  material  is  quite  deep  it  is 

very  shallow  when  we  apply  the  flash  weld  method. 
When  the  surfaces  have  reached  the  proper  condition 

the  operator  suddenly  applies  considerable  force  pressing 
the  two  pieces  together  and  forming  the  weld.  As 
practically  all  of  the  melted  material  has  been  blown 
out  before  the  pressure  was  applied  there  is  but  very 
little  left  to  be  squeezed  out  by  the  pressure  and  as 
a  result  a  flash  weld  shows  but  a  very  moderate  amount 
of  fin.    Fig.  3  illustrates  this  quite  clearly. 

Heavy  Machine  Required  for  Flash  Welding 

The  fact  that  the  layer  of  plastic  material  is  very 
shallow  makes  two  things  absolutely  necessary.  No 
time  must  elapse  between  the  moment  when  the  current 
is  shut  off  and  the  moment  when  the  pressure  is  applied 
and  consequently  the  pressure  must  be  much  heavier 
than  that  required  for  slow  butt  welding.  As  a  result  a 
much  heavier  machine  is  required  to  flash  weld  a  cer- 

PIG.  3— FLASH  WELDS  SHOWING  SMALL  FINS  PRODUCED 

tain  number  of  square  inches  of  cross  section  than  would 
be  required  for  slow  butt  welding.  At  the  present  time 
no  machines  have  been  developed  which  will  take  in  as 
large  sections  for  this  method  of  welding  as  for  the 
method  previously  described. 

The  voltage  also  should  be  higher  with  the  flash  weld 
method.  Though  the  rate  of  current  flow  also  is  greater 
the  amount  of  current  used  for  the  entire  weld  is  smaller 
than  with  the  slow  butt  weld  process,  due  to  the  fact 
ihat  the  time  required  to  make  a  weld,  provided  all 
other  conditions  are  the  same,  is  much  less.  Though 
this  saving  in  current  may  not  be  of  any  importance 
when  only  a  single  weld  has  to  be  made,  where  the 
process  is  used  for  manufacturing  purposes  and  applied 
all  day  long  and  day  after  day  the  saving  of  current 
becomes  quite  a  large  item. 

Advantages  of  Flash  Welding 

The  pressure  required  for  flash  welding  is  quite  con- 
siderable and  for  this  reason  this  method  is  particularly 

desirable  for  tubes  and  flat  strips  where  the  number 
of  square  inches  to  be  welded  is  relatively  small.  It 
has  also  been  applied  to  solid  stock,  however,  up  to 
H  in.  round.  The  pressure  required  per  square  inch  is 
at  least  2J  tons. 

Though  the  saving  of  current  is  of  some  importance 
it  is  not  the  main  advantage  of  the  flash  weld  method. 
As  this  method  has  a  tendency  to  even  up  all  irregulari- 

ties it  is  not  necessary  to  have  the  stock  cut  exactly 
square.  In  fact  it  will  actually  do  away  with  some  ma- 

■  chining  operations  as  is  clearly  shown  in  Figs.  4  and  5. 

In  Fig.  4  two  pieces  are  shown  which  have  to  be  welded 
together  to  form  the  product  shown  in  Fig.  5.  No 
attempt  is  made  to  miter  them,  the  arc  removing  all  the 
superflous  metal  which  a  machining  operation  might 
have  taken  off  to  prepare  the  pieces  for  welding. 

Another  advantage  of  the  flash  weld  method  is  that 
one  does  not  need  to  be  careful  about  the  amount  of 
projection  beyond  the  dies.  Nor  is  it  necessary  to 
adhere  strictly  to  the  rules  given  in  the  article  on  butt 
welding  as  to  the  relative  amount  of  projection  when 
pieces  of  different  materials  or  different  sizes  are  to 
be  welded  together.  Though  it  is  still  advisable  to  have 
approximately  the  same  amount  of  resistance  project- 

ing beyond  each  die  no  great  difficulties  are  met  if  one 
deviates  materially  from  that  rule. 

Still  another  advantage  lies  in  the  fact  that  there  is 
less  danger  of  buckling  the  pieces  even  though  the  pres- 

sure per  square  inch  is  higher  than  for  the  slow  butt 
weld.  The  higher  pressure  is  more  than  offset  by  the 
possibility  of  using  much  less  projection  of  the  pieces 
beyond  the  dies. 

A  good  picture  may  be  obtained  of  the  relative  pro- 
portions of  current  consumption,  pressure  and  time  by 

comparing  the  results  of  two  actual  performances. 
Welding  together  two  pieces  of  A-in.  round  stock  by 
the  slow  butt  process  required  a  current  consumption  of 
40  kw.,  a  pressure  of  1,000  pounds  and  a  time  of  a  little 
over  one  minute,  while  with  the  flash  weld  method 
joining  three  pieces  of  ̂ %-m.  round,  there  was  a  current 
consumption  of  75  kw.,  a  pressure  of  1,500  pounds  and 
the  time  was  from  8/10  to  one  second. 

Rate  of  Current  Consumption  High 

Reducing  both  current  consumption  and  time  to  the 
same  respective  units  we  would  have  had  160  kw.  for 
1  in.  and  a  pressure  of  2  tons  with  the  slow  butt  pro- 

cess while  with  the  flash  weld  process  we  would  have 
had  a  current  of  2,133  kw.  and  a  pressure  of  21  tons. 
This  shows  clearly  how  much  greater  the  rate  of  current 
consumption  is  with  the  flash  weld  method  and  how 
much  heavier  the  pressures  are.  On  the  other  hand  the 
actual  current  consumption  for  the  same  amount  of 
removal  of  metal  would  have  been  9,600  kw.  for  one 
second  with  the  slow  butt  welding  as  compared  to  2.133 
kw.  for  one  second,  with  the  flash  weld.  In  other  words 
the  actual  current  consumption  during  the  day  would 
have  been  very  much  less  with  the  flash  weld  method 
and  the  production  would  have  been  very  much  greater 
on  account  of  the  shorter  time  consumed  for  one  weld. 

FlU.    4 — UNJlITliKLD   PIECES   SET  UP 
IN  FLASH  WELDING  MACHI.NE 
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FIG.   5 — COMPLETED  JOB  BEGUN   IN  FIG.  4 

Though  it  was  said  that  the  pressure  per  sq.in.  for 
the  flash  weld  method  is  about  2i  tons  it  should  be  men- 

tioned that  this  applies  only  to  the  smaller  sections  and 
that  the  pressure  per  sq.in.  rises  very  rapidly  when  the 
sections  become  larger.  It  was  found  for  instance  that 
as  high  as  12  tons  per  sq.in.  is  actually  required  to  flash 
weld  two  pieces  2i  in.  in  diameter. 

At  first  glance  this  rising  pressure  may  seem  strange 
but  if  one  remembers  that  the  surfaces  at  the  moment 
of  welding  are  not  flat  but  full  of  little  hills  and  dales 
and  that  the  layer  of  plastic  material  behind  these  sur- 

faces is  quite  thin  and  necessarily  must  also  have  such 
an  irregular  contour,  it  will  be  seen  that  terrific 
pressure  must  be  brought  to  bear  on  the  pieces  in  order 
to  straighten  out  this  layer  of  plastic  material.  It 
actually  becomes  necessary  to  deform  the  heated 
material  behind  the  plastic  material  in  order  to  give 
this  layer  the  chance  to  assume  the  proper  shape  for 
v/elding.  The  rapidly  rising  pressure  required  for  the 
flash  welding  of  large  diameter  stock  limits  the  method 
to  smaller  material  and  would  make  it  impracticable 
for  heavier  stock  except  for  the  possibility  of  employ- 

ing the  slow  butt  weld  and  the  flash  weld  method  in 
conjunction  with  one  another. 

Hot  Flash   Welding 

The  mixed  method  of  butt  and  flash  welding  is  called 
hot  flash  welding  whereas  the  method  of  using  the  flash 
weld  alone  is  called  the  cold  flash.  With  the  hot  flash 

method  the  pieces  are  pre-heated,  thus  causing  a  large 
amount  of  softened  metal  to  exist  before  the  flash 
method  is  applied.  The  combination  of  methods  does 
not  require  any  special  device  or  machine.  If  we  should 
want  to  weld  together  two  2i-in.  round  pieces  we  would 
need  a  machine  perhaps  somewhat  larger  than  would 
have  been  required  for  the  simple  slow  butt  weld  pro- 

cess. We  would  also  set  the  transformer  for  the  proper 
voltage  for  flash  welding.  We  would  then  start  the 
operation  as  if  we  were  going  to  make  a  slow  butt  weld 
by  pressing  the  pieces  together  under  considerable  pres- 

sure provided  that  the  surfaces  were  bearing  fairly 
square  against  each  other.  Should  we  find  that  this  is 
not  the  case,  then  we  do  not  need  to  do  the  nursing  pre- 

viously mentioned.  We  would  simply  pull  back  and  start 
over  under  very  light  pressure  as  if  we  were  going  to 
make  a  direct  flash  weld.  This  would  establish  the  arc 

and  would  square  up  the  pieces.  However,  we  would 
not  continue  and  try  to  weld  the  pieces  together  at  this 
moment  as  this  would  require  too  great  a  pressure. 
Instead  we  would  pull  the  pieces  apart  and  start  over 

again,  this  time  under  fairly  heavy  pressure.  We  would 
thus  heat  up  the  ends  of  both  pieces  but  we  would  not 
continue  the  heating  as  long  as  we  would  for  butt  weld- 

ing. As  soon  as  the  pieces  obtain  a  certain  amount 
of  heat  we  would  reduce  the  pressure  and  start  flashing. 
A  short  time  after  we  would  suddenly  apply  the  heavy 
pressure  after  breaking  the  circuit.  As  the  metal 
behind  the  weld  has  been  softened  by  pre-heating  much 
less  pressure  is  now  required  to  obtain  a  perfect  weld. 
Applying  this  method  we  will  produce  a  complete  weld 
in  about  the  same  amount  of  time  as  if  we  had  used 
the  slow  butt  weld  process  alone  but  we  will  have  con- 

sumed less  power  in  current  and  have  wasted  less  metal. 
There  is  practically  no  limit  as  to  the  sizes  of  the 

cross  sections  which  can  be  welded  together  by  the  slow 
butt  weld  process.  On  the  other  hand  the  flash  weld 
method  does  offer  such  a  limit.  It  seems  that  it  is  not 
possible  to  apply  this  method  when  the  cross  section 
is  more  than  5  sq.in.  in  area,  regardless  of  how  much 
pressure  we  may  wish  to  apply.  The  reason  is  that  the 
pits  caused  by  the  arc  are  so  deep  that  no  reasonable 
amount  of  pressure  would  cause  the  two  layers  of  plastic 
material  to  come  in  intimate  contact  with  each  other. 
Of  course,  pre-heating  would  eliminate  this  limitation 
as  was  pointed  out  before.  It  should  be  further  said 
that  it  does  not  seem  practical  to  go  as  far  even  as 
5  sq.in.  on  account  of  the  enormous  size  of  the  machine 
necessary  and  the  enormous  amount  of  current  used 
though  only  for  a  short  time.  In  all  cases  then  where 
large  sections  are  to  be  welded  together  the  hot  flash 
weld  method  should  be  applied. 

Preheating  in  Flash  Welding 

The  combination  of  pre-heating  and  flash  welding 
makes  many  kinds  of  welding  possible  which  would 
ordinarily  present  great  diflSculties.  Various  materials 
and  various  cross  sections  can  be  welded  together  by 
pre-heating  one  or  both.  If,  for  instance,  a  large  sec- 

tion must  be  welded  to  a  piece  of  smaller  section  one 
merely  needs  to  pre-heat  the  larger  section  and  then 
apply  the  flash  method.  The  same  method  can  be  used 
when  welding  together  different  materials  such  for 
instance  as  high  speed  steel  and  mild  steel,  or  even 
ferrous  and  non-ferrous  metals. 

In  general  we  may  say  that  when  two  pieces  of  fer- 
rous material  are  to  be  welded  together  by  the  flash 

weld  method  we  apply  the  cold  flash  whenever  we  have 
sufficient  capacity  and  the  hot  flash  when  the  machine 
at  hand  has  an  insufficient  capacity. 
When  attempting  to  weld  non-ferrous  metals  one  is 

confronted  with  an  essential  difficulty  if  one  tries  to  do 
it  by  the  slow  butt  weld  process.  The  difficulty  was 
pointed  out  in  the  first  article  dealing  With  the  principle 
of  resistance  welding;  namely,  that  the  zone  of  tem- 

perature in  which  the  plastic  material  is  found  is  very 
narrow  whereas  with  ferrous  material  it  is  quite  wide. 
One  might  say  that  when  the  piece  of  material  is  suffi- 

ciently heated  it  is  either  melted  or  else  it  is  hard.  As 
a  matter  of  fact,  however,  there  is  really  a  thin  layer  of 
plastic  material  between  these  two  extremes.  When 
trying  to  use  the  butt  weld  method  the  outer  end  of  the 
piece  must  be  brought  to  that  state.  A  fraction  of  a 
second  more  would  make  the  material  melt,  a  fraction  of 
a  second  less  would  leave  it  too  hard  for  welding.  This 
essential  difficulty  does  no*,  exist  when  we  apply  the 
flash  weld  method  because  there  we  have  actually  a  layer 
of  molten  material  at  the  extreme  end  of  the  piece  to  be 
welded  so  that  we  know  there  must  be  a  layer  of  plastic 
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material  somewhat  further  back  and  before  we  reach 

the  hard  material.  If  then  we  use  the  flash  method  and 

suddenly  apply  pressure  we  will  squeeze  out  the  molten 

metal  and  bring  the  two  layers  of  plastic  material  in 

contact  with  each  other  thus  completing  the  weld. 

The  amount  of  projection  of  the  material  beyond  the 

die  can  be  made  so  small  when  applying  the  hot  flash 

method  that  the  fin  left  after  welding  can  be  flattened 

out  between  the  dies  so  that  it  is  easy  to  remove.  This 

is  of  quite  some  practical   advantage. 

When  flashing  together  two  pieces  of  non-ferrous 

metals  such  as  brass,  the  projection  beyond  the  dies 

should  be  two  or  three  times  as  much  as  would  be  used 

if  we  were  welding  soft  steel.  The  reason  for  this  is 

obvious.  We  must  have  a  certain  amount  of  resistance 

beyond  the  die  and  we  must  also  have  a  certain  amount 
of  metal  which  will  retain  the  heat  as  otherwise  the  dies 

would  carry  off  the  heat  as  rapidly  as  it  was  generated. 

It  may  be  remarked  here  that  such  metals  as  copper, 
bronze  and  brass  have  a  much  higher  electrical  as  well 
as  thermal  conductivity. 
We  have  seen  that  if  we  must  weld  two  pieces  of 

ferrous  material  together  which  are  of  different  cross 

sections,  we  can  do  it  by  various  methods,  one  of  them 
being  the  so-called  bridge  method  which  is  nothing  else 

but  a  method  of  pre-heating  the  piece  of  large  cross- 
section.  This  method  does  not  apply  when  non-ferrous 
metals  are  flash  welded.  The  thing  to  do  in  such  a  case 

is  to  provide  the  large  piece  with  an  end  of  the  same 
cross  section  as  the  smaller  pieces  A  less  desirable 
method  is  to  flash  off  more  metal.  Though  this  method 

works,  it  is  rather  uncertain  and  requires  a  great  deal  of 
attention  and  skill  on  the  part  of  the  operator.  The 
flashing  off  of  extra  metal  serves  the  same  purpose  as 
the  pre-heating  when  welding  ferrous  metals. 
When  welding  stellite  to  ferrous  metal  the  projection 

of  the  steel  beyond  the  die  should  be  six  to  eight  times 

that  of  the  projection  of  the  stellite.  To  make  a  success- 
ful weld  in  this  case  we  should  start  as  if  we  were 

going  to  make  a  slow  butt  weld,  that  is,  mutually  pre- 
heating the  two  pieces.  To  do  this  we  bring  them 

rapidly  together  and  separate  them  again  while  the 
current  is  on,  after  which  we  start  the  process  of  flash 
welding.  The  same  result  may  be  obtained  by  using  a 
bridge  and  pre-heating  the  steel. 

For  flash  welding  tubes,  perhaps  the  best  method  is 
to  first  flash  off  some  of  the  metal  and  then  proceed  by 
the  butt  weld  method  which,  in  this  case,  will  cause 
neither  inside  nor  outside  fin. 

Bureau  of  Standards  Report  on  Copper 

Circular  No.  73  of  the  Bureau  of  Standards  is  a  sec- 
ond edition  by  the  Department  of  Commerce  that  gives 

detailed  information  concerning  copper,  such  as  prop- 

erties, technology,  metallography,  treatment,  "diseases" 
and  general  statistics. 

Commercial  copper  is  discussed  relating  to  sources  of 
supply,  metallurgy  and  method  of  refining.  The  uses 
to  which  each  of  the  three  well-defined  grades  of  the 
metal  is  put  are  enumerated  and  several  tables  give  the 
composition,  production,  number  of  smelters  and  aver- 

age price  from  1902  to  1921. 
A  detailed  account  of  the  chemical  and  physical  prop- 

erties of  the  metal  treats  of  the  characteristics  such  as 
electrical  conductivity,  magnetic  properties,  melting 

point,  boiling  point,  vapor  pressure,  thermal  conductiv- 

ity and  expansion,  specific  heat,  and  density.  A  list  of 
tables  shows  its  elasticity  and  its  ability  to  withstand 
tension,  compression,  torsion  and  shear  stresses.  The 
influence  on  the  properties  of  the  metal  of  impurities 
are  discussed  thoroughly  and  illustrated  by  charts  and 
tables. 

The  adaptability  of  copper  to  various  commercial 
practices  such  as  casting  in  sand  molds,  working  cold 
or  hot,  welding  and  hardening,  is  shown  by  means  of 

charts  compiled  by  the  bureau.  Such  "diseases"  as 
corrosion  and  burning  when  being  used  or  worked 
commercially  are  also  discussed. 

An  appendix  is  included  that  defines  the  physical 
terms  used  in  connection  with  the  article  on  copper, 

gives  typical  specifications  and  standards  for  the  vari- 
ous grades  of  copper  and  a  bibliography  that  supplies 

the  reference  for  any  more  detailed  information  on  any 
subject  concerning  the  metal. 

Can  Taper  Pin  Practice  Be  Standardized? 
— Discussion 

By  Walter  Wallace 

In  an  article  under  the  above  title  on  page  255,  Vol. 
58,  of  the  American  Machinist,  Fred  H.  Colvin  gives 

some  very  interesting  data  upon  which  the  standardiza- 

tion of  taper  pins  could  be  based.  He  says,  "Rounded 
ends  are  almost  universal,  and  the  radius  at  each  end 
is  usually  the  same  as  the  diameter  of  the  pin  at  that 
end."  This  fact  no  doubt  has  influenced  Mr.  Colvin 
to  make  the  following  statement  at  the  conclusion  of 
his  article:  "As  a  radius  equal  to  the  large  diameter 
is  easy  to  remember,  it  would  seem  to  be  the  one  to 

adopt  for  both  ends  of  the  pin."  The  "easy  to  remem- 
ber" argument  is  very  good  from  a  psychological  point 

of  view  but  there  are  other  factors  to  be  considered. 

In  designing  compact  automatic  machines  this  round 

may  be  too  high.  Make  your  standard  conform  to  this 
fact.  At  the  present  time  the  Brown  &  Sharpe  taper 
pin  as  outlined  in  the  article  projects  less  than  the 
rounded  pin  of  the  Hartford  Machine  Screw  Co.  A 
No.  4xlJ-in.  Brown  &  Sharpe  pin  measures  0.208  in. 
at  the  small  end  and  projects  very  little  from  the  work 

when  the  hole  is  drilled  with  a  0.206-in.  drill  as  recom- 
mended in  Table  V.  The  height  of  the  radius  at  the 

large  end  equals  0.020  in.,  whereas  if  the  crown  were 
given  a  radius  equal  to  its  large  diameter  it  would 

project  0.033  inch. 
The  Brown  &  Sharpe  taper  pin  has  another  valuable 

feature  which  was  not  mentioned  in  the  article,  but 
which  should  be  considered  when  standardizing.  When 
it  comes  to  disassembling,  the  machinist  can  quickly 

tell  which  way  to  drive  the  pin  as  the  small  end  is 

extremely  rounded.  Other  pins  are  sometimes  driven 

in  part  way  before  it  is  definitely  known  how  to  proceed. 
The  strong  round  on  the  small  end  further  prevents 

burring  when  a  tight  pin  has  to  be  removed  because 
the  small  end  of  the  pin,  as  a  rule,  does  not  project  and 

in  some  cases  may  be  considerably  under  the  surface. 

A  compromise  may  be  desirable,  making  the  small 
end  to  Brown  &  Sharpe  standard  with  a  rounded  large 

end,  the  height  of  the  round  equal  to  A  of  the  diameter 

at  the  large  end  or  possibly  with  a  radius  one-third 
larger  than  the  diameter  at  the  large  end.  Certainly 
the  standardization  of  taper  pins  ought  to  be  a  success. 

If  they  are  standardized  there  will  be  some  hope  for 
taper  shanks  which  are  a  little  more  chaotic. 
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Compound  dies,  their  principles  and  advantages-Blanking,  piercing,  drawing,  forming  and shavmg  operations  possible— Handling  the  work  and  preventing  distortion 
THE  PRINCIPAL  difference  between  compound 

dies  and  ordinary  blanking  dies  is  that  the  posi- 
tions of  punch  and  die  are  usually  reversed  the 

die  of  the  former  type  being  held  in  the  punch-holder 
while  the  punch  is  held  in  the  die-shoe.  Compound 
dies  are  so  named,  because  frequently  both  upper  and lower  members  contain  punches  and  dies  as  well  as 
strippers,  in  combination.     Compound  dies  may  be  used 

various  members  of  the  die  preserve  their  relation  to 
each  other  at  all  times,  thus  providing  for  great  ac- 

curacy in  the  product.  In  addition,  the  stock  is  gripped between  strippers  so  that  it  has  no  chance  to  move  or 
shift  during  the  operation.  Compound  dies  are  gen- 

erally made  of  the  sub-press  type  using  either  the 
pillar  or  cylindrical  design.  Many  of  the  points  which 
require   careful    consideration   are   much    the   same  as 

-Sui)-  olie-plafe 

Rounaf  comer 
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FIG.  51.4— COMPOUXD  BLANKING  DIE.    FIG.  505— APPLICAT 

for  blanking,  piercing,  forming  or  shaving  and  they may  be  combined  for  blanking  and  piercing,  piercing 
and  shaving,  or  blanking,  piercing  and  drawing. 

One  of  the  principal  advantages  in  the  use  of  com- 
pound dies  is  that  the  work  produced  is  much  more 

accurate  than  that  obtained  from  other  types.  This  is 
due  to  the  fact  that  all  of  the  operations  are  done  at 
one  time  and  at  one  stroke  of  the  press  so  that  the 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

lON  OF  STRIPPER,  SHEDDER  AND  SHEDDER  SPRING   PIN 

those  which  have  been  given  under  descriptions  of  other 
types  of  dies. 
Compound  dies  may  be  used  on  nearly  all  kinds  of 

die  work,  but  their  advantages  are  more  pronounced  for 
certain  specific  kinds  of  work.  The  following  examples 
will  assist  the  reader  to  understand  the  different  varie- 

ties of  work  to  which  dies  of  this  kind  are  most  fre- 
quently applied.  For  making  plain  blanks  without  holes 

or  openings,  a  compound  die  is  not  generally  used  be- 
cause  there  is  no   necessity   for  it.     If,   however,   the 
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FIG.  506 — COMPOUND  DIE  ON  PUNCH  PRESS 

blank  contains  a  hole  which  must  be  held  in  an  accurate 
relation  with  the  outside  of  the  blank,  it  may  be  advis- 

able to  use  a  compound  die,  because  here  the  hole  and 
the  blank  are  produced  at  the  same  time  and  thus 
the  accuracy  is  preserved.  A  few  parts  suitable  for 
production  in  this  type  of  die  are  gears,  washers,  rat- 

chets, cams,  levers  and  links. 
When  work  is  produced  by  means  of  progressive  or 

"tandem  dies"  (as  they  are  sometimes  called)  there  is 
always  a  possibility  of  errors  in  the  relation  of  the  out- 

side of  the  blank  to  the  hole;  and  when  great  accuracy 
is  required  it  is  better  practice  to  make  use  of  compound 
dies  in  order  to  preserve  the  correct  relation.  The 
piercing  punches  and  the  die  for  the  contour  of  the 

work  are  placed  together  in  their  correct  relation  to 
each  other.  Opposite  to  them  is  the  punch  for  the  con- 

tour, which  also  contains  openings  for  the  piercing 
punches  and  thus  becomes  a  die  as  well  as  a  punch. 
Strippers  having  strong  spring  pressure  are  provided 
so  that  each  part  is  kept  under  compression  while  the 
cutting  is  done,  and  that  when  the  punch  is  withdrawn 
the  blank  is  pressed  back  into  the  stock.  Another  func- 

tion of  the  strippers  is  to  keep  the  punching  flat  when 
comparatively  thin  stock  is  used. 

It  is  claimed  that  compound  dies  hold  their  sizes  bet- 
ter and  last  considerably  longer  than  other  styles  be- 

cause there  is  less  abrasive  action  duo  to  the  blanks 

passing  down  through  the  dies.  A  very  small  clearance 
angle  is  sufficient  for  dies  of  this  sort,  and  occasionally 
no  clearance  at  all  is  provided.  The  expense  of  com- 

pound dies  is  somewhat  greater  than  the  simpler  types, 
but  by  standardization  of  parts  economies  can  be  ef- 

fected so  that  the  prices  are  made  more  reasonable.  In 

making  up  dies  of  this  kind  the  use  of  the  sub-press 
type  is  almost  a  necessity  and  any  other  method  is  not 
generally  considered. 

In  order  to  illustrate  clearly  the  principles  involved 
in  the  design  of  compound  dies,  the  diagrams  shown  in 
Fig.  504  are  given  as  a  reference.  The  illustration 
presents  a  very  simple  type  of  die  in  which  principles 
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FIG.  507 — COMPOUND  BlJVNKING  AND  PIERCING  DIE 

—PRINCIPLES  OF  SHAVING  DIES 

only  are  brought  out  in  order  to  make 
the  matter  as  clear  as  possible  to  the 
designer.  The  punch  A  and  the  die 
B  are  reversed  from  their  ordinary 
positions,  as  the  punch  is  in  the 
die-holder  and  the  die  in  the  punch- 
holder.  The  alignment  of  the  two  is 
made  in  the  same  manner  as  in  a 

plain  blanking  die,  the  only  difference 
being  that  the  punch  lies  directly 
below  the  die  and  the  action  on  the 
stock  is  such  that  when  the  die  is 

brought  down  on  it  the  punch  forces 
the  blank  up  into  the  die. 

On  this  piece  of  work  a  hole  is  to. 
be  pierced  in  the  center  of  the  stock, 
which  work  is  done  by  means  of  a 

piercing  punch  C  located  in  the  center 
of  the  die  and  fitting  the  hole  D  in  the 

lower  punch,  which  also  acts  as  a  die. 
When  work  is  blanked  by  this  method 

the  top  or  upper  side  of  the  piece 

is     slightly     rounded,      and     there- 
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Section    X~X 
FIG.   509— STOPPING  BLANK   FROM   SPRINGING 

WHEN  SHAVING 

fore  when  making  a  layout  for  a  compound-die  blank  the 
flat  side  must  be  shown  down.  This  is  apparently  con- 

trary to  the  rule  which  we  previously  mentioned,  but 
the  flat  side  is  still  located  against  the  punch.  In  the 
example  E  a  layout  for  a  piece  of  work 
to  be  produced  by  a  compound  die  is 
shown,  and  at  F  the  sectional  view 
illustrates  the  round  corner. 

As  previously  stated,  this  example 
is  of  the  simplest  form  and  illustrates 
only  the  principles  of  the  compound 
die.  It  will  be  seen  that  if  the  work 
were  produced  in  a  die  of  this  sort  a 
portion  of  the  stock  which  lies  around 
the  blank,  or  in  other  words  the 

"scrap,"  would  be  forced  down  over 
the  punch  in  such  a  way  that  it  would 
be  hard  to  remove.  Consequently,  the 

die  must  be  provided  with  a  "shedder" 
and  the  punch  with  a  stripper. 

In  Fig.  505  is  shown  the  applica- 
tion of  both  shedder  and  stripper  as 

applied  to  a  compound  die.  The  work 
A  in  this  example  is  fed  over  the 
punch  B,  which  has  a  stripper  C  sur- 

rounding it.  The  stripper  is  operated 
by  means  of  pressure  pins  D  to  which 
spring  pressure  is  applied,  the  upward 
movement  being  limited  by  the  screws 
E.  These  latter  are  so  placed  around 
the  stripper  that  they  will  keep  it  in 
horizontal  position  and  at  the  correct 
h  ight.  In  the  die  F  the  opening  is 
provided  with  a  shedder  or  ejector  G 
fitted  into  it  and  having  a  shoulder  as 
shown  to  limit  the  movement.  Pressure 

is  applied  to  the  shedder  by  means  of  the  coil  springs  H, 
which  should  be  so  proportioned  that  they  will  exert 

enough  pressure  to  throw  out  the  blank  easily.  A  "sub- 
die-plate"  K  is  used  here  in  order  to  simplify  the 
manufacturing.  The  cost  is  materially  reduced  by  mak- 

ing the  die  in  this  manner. 

In  action,  after  work  has  been  suitably  located  over 
the  punch,  the  die  is  brought  down  so  that  it  strikes 
the  stock  and  continuing  downward  produces  the  blank. 
At  the  same  time  it  causes  the  portion  of  stock  around 
the  blank  to  force  the  stripper  down  a  corresponding 
amount,  and  simultaneously  with  this  the  shedder 
strikes  the  blank  and  holds  it  down  firmly  on  the  punch. 
As  the  die  is  withdrawn  the  shedder  throws  the  blank 
out  of  the  draw  opening,  but  allows  it  to  remain  firmly 
seated  against  the  punch  while  the  stripper  throws  the 
scrap  portion  of  the  stock  upward  until  it  surrounds  the 
blank.  In  this  way  the  blank  itself  is  forced  back  again 
into  the  stock  so  that  when  the  latter  is  moved  along, 
the  blank  goes  with  it. 

In  some  cases  the  stock  is  oiled  before  being  blanked, 
which  may  cause  the  blank  to  adhere  to  the  shedder  and 
be  carried  upward.  If  this  should  happen  when  the 
work  is  fed  automatically,  the  previously  blanked  piece 
of  work  would  cause  injury  to  the  die  on  the  next  stroke 
of  the  press.  In  order  to  avoid  any  trouble  of  this  sort 
the  shedder  is  frequently  provided  with  a  spring  pin 
such  as  that  shown  at  L.  This  pin  normally  projects 
•h  in.  or  so  below  the  face  of  the  shedder,  and  pressure 
is  applied  to  it  by  means  of  the  spring  M,  which  is 
backed  up  by  a  headless  setscrew  N.  At  P  an  outline 
of  the  work  is  shown  being  produced  in  this  die,  the 
location  of  the  shedder  spring  being  indicated  at  Q. 
Whenever  possible  the  pin  should  be  located  at  the  front 
of  the  shedder,  in  order  that  the  operator  may  have  the 
opportunity    to    see    whether    it    is    working    properly. 

o 
O 

o_§   D^ 1 

a  ■    o  O 

FIG.  510— COMPOUND  SHAVING  DIE  FOR  KEY 
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There  are  cases  now  and  then  when  the  shape  of  the 
work  will  not  permit  locating  the  pin  in  such  a  position, 
and  when  an  occasion  of  this  sort  arises  the  pin  must 
be  placed  elsewhere. 

By  standardizing  the  parts  of  a  compound  die  such  as 
the  sub-die-plate,  the  die  and  shedder,  it  is  often  found 
that  considerable  savings  can  be  effected.  The  amount 
of  stock  which  can  be  ground  from  the  face  of  the  die 
is  indicated  at  R.  This  dimension  for  work  up  to  J  in. 
flat  is  generally  made  about  }  in.,  while  the  entire  thick- 

ness of  the  die  is  i  in.  The  thickness  of  the  sub-die- 
plate  should  be  about  1  in.  for  the  same  size  blanks,  and 
the  shoulder  on  the  shedder  about  A  in.  There  should 
be  about  A -in.  movement  of  the  ejector  in  the  sub-die- 
plate,  as  indicated  at  S,  livhich  is  the  clearance  space. 

FIG.   511 — COMPOl'ND  SHAVING  DTE  FOR  .?JIAT>L  GEAR 

An  installation  of  a  compound  die  fitted  to  a  punch 
press  is  shown  in  Fig.  506.  The  springs  A  actuate  the 
stripper  B  by  means  of  the  pressure  pins,  and  adjust- 

ment can  be  made  by  tightening  or  loosening  the  nuts  at 
C.  The  shedder  in  this  set-up  works  somewhat  differ- 

ently from  those  previously  described.  The  punch- 
holder  is  not  provided  with  a  shank,  but  is  held  to  the 
ram  by  means  of  four  capscrews  D.  Two  pins  E  are 
fastened  to  an  upper  ejector  plate  F  and  pass  down 
through  the  punch-holder  until  they  strike  tlie  upper 
face  of  the  shedder.  The  bracket  G  is  held  stationary 
on  the  upper  portion  of  the  press,  and  when  the  ram 
returns  to  its  highest  position  a  lever  which  is  fastened 
to  it  forces  the  ejector  plate  down  and  knocks  the  blank 
out  of  the  die.  It  will  be  noticed  that  in  this  arrange- 

ment no  spring  pressure  is  used  and  the  blank  is  not 
always  forced  back  into  the  stock. 

In  Fig.  507  is  shown  a  very  good  example  of  a  com- 

pound die  used  for  producing  the  washer  shown  at  A. 
In  this  example  the  stock  B  is  fed  over  the  punch  and 
guided  by  means  of  the  pins  shown  at  C.  By  referring 
to  the  top  view  of  the  punch-holder  it  will  be  noted  that 
the  punch  is  held  by  means  of  two  screws  D  and  located 
by  the  dowel  pins  E.  The  punch  has  a  flange  on  it 
which  fits  a  counterbored  portion  in  the  die-shoe.  The 
punch  is  provided  with  a  hole  in  the  center  which  acts 
as  a  die  for  the  center  hole  of  the  work.  The  stripper  F 
is  a  sliding  fit  on  the  punch  and  is  operated  by  spring 
pressure  through  the  pressu/e  pins  G. 

The  top  view  of  the  punch-holder  illustrates  the 
method  of  fastening  the  die  to  the  sub-die-plate,  as  well 
as  the  method  of  holding  the  sub-die-plate  to  the  punch- 
holder.  There  are  three  screws  and  two  dowels  used  for 

holding  and  locating  the  die  on  the 
sub-die-plate  and  a  similar  arrange- 

ment is  used  for  holding  the  latter  to 
the  punch-holder.  The  ejector  plate 
H  is  fitted  with  two  pins  K.  The 
piercing  punch  M  is  rigidly  held  in  the 
punch-holder.  In  operation  the  work 
is  blanked  and  the  hole  pierced  at  the 
same  time,  the  result  being  that  the 
hole  and  outside  diameter  are  con- 
centric. 

It  is  frequently  necessary,  when 
work  is  to  be  made  very  accurately, 
to  shave  the  blanks  in  a  compound  die. 

and  as  the  principles  involved  in  shav- 
ing dies  have  not  been  previously 

described  we  will  illustrate  a  few  ex- 
amples here.  Fig.  508  illustrates  the 

principle  of  shaving  but  does  not  show 
its  application  to  a  compound  die.  It 
will  be  remembered  that  when  a  piece 
of  work  is  blanked  both  flat  and  round 

sides  are  produced.  In  looking  care- 
fully at  the  contour  of  a  blank  form 

made  in  a  regular  blanking  operation, 
it  will  be  noted  that  the  edge  is  very 
rough.  In  many  operations  it  is  not 
possible  to  use  a  blank  of  this  sort, 

and  therefore  a  "smoothing-up"  opera- tion is  necessary. 

If  the  blank  must  be  strictly  inter- 
changeable with  other  similar  blanks 

and  requires  additional  machining,  it 
is  not  always  necessary  to  obtain  this 
result     by      a      profiling     operation, 

although  it   is   often  done  in  this  way.     If  a  certain 
amount  of  stock  can  be  shaved  off  by  means  of  a  die,  the 
reduction  in  the  cost  of  production  is  well  worth  consid- 

ering, as  it  is  obvious  that  the  operation  is  much  cheaper 
than  that  of  profiling.    It  may  be  well  to  state  here  that 
the  tool  designers  in  many  modern  shops  do  not  realize 
the  advantages  of  shaving  operations  and  that  there  are 
many  pieces  profiled  which  can  successfully  be  produced 
on  a  punch  press  by  means  of  shaving  dies. 

An  enlarged  section  of  the  blank  is  shovni  at  A  and 
the  ragged  edge  is  exaggerated  in  order  to  illustrate  the 

point  more  clearly.  The  heavier  the  blank  is,  t'  e 
rougher  the  surface.  In  other  words,  in  comparing  t'.vo 
blanks  one  of  which  is  J  in.  thick  and  the  other  one  i  in. 
thick,  the  latter  will  be  found  much  rougher  than  the 
former.  In  order  to  remove  this  rough  edge  by  a  shav- 

ing operation,  it  is  necessary  to  determine  how  deeply 
the  roughness  extends.     It  is  often  necessary  to  make 
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two  shaving  operations  in  order  to  eliminate  the  rough- 
ness to  as  great  an  extent  as  possible. 

Various  shops  differ  in  their  methods  of  determining 
the  amount  of  stock  to  be  removed  by  the  shaving  opera- 

tions, and  the  method  depends  somewhat  upon  the  mate- 
rial used.  One  of  the  simplest  rules  is  to  allow  0.003  in. 

to  each  a'a  in.  thickness  of  the  blank,  the  minimum amount  being  0.002  in.  Occasionally  the  amount  is 
worked  out  by  means  of  a  percentage  ratio;  for  example, 
a  soft  steel  stamping  having  only  one  shaving  operation 
would  require  an  allowance  of  5  per  cent  of  the  thick- 

ness of  the  blank  for  shaving.  If  two  shaving  opera- 
tions are  necessary,  6  per  cent  or  so  are  allowed,  4  per 

cent  being  taken  off  at  the  first  shaving  and  2  per  cent 
at    the   second    shaving,    making   a    ratio    between   the 

%^///////////, 
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amounts  of  metal  removed  in  the  first  and  in  the  second 
operations  of  2  to  1. 

For  work  i\  in.  thick  or  over,  two  shaving  operatio'ns are  generally  necessary.  The  advantage  of  this  method 
is  that  the  first  shave  does  not  smooth  up  the  blank 
entirely  but  leaves  a  set  of  fine  ridges  or  grooves,  which 
are  almost  eliminated  by  the  second  shaving.  In  shav- 

ing a  hole  the  allowances  are  about  the  same.  Many 
factories  produce  blanks  in  which  the  holes  must  be  very 
accurate,  and  instead  of  shaving,  ream  them,  although 
it  is  not  as  satisfactory  a  method.  Manufacturers  in 
general  are  beginnig  to  realize  the  advantages  of  shav- 

ing operations,  so  that  the  method  is  being  adopted  more and  more. 

Many  blanks  are  irregular  in  shape,  and  before  shav- 
ing it  is  necessary  to  nest  or  locate  the  work  properly. 

In  the  example  B  the  work  has  an  irregular  contour 
and  the  method  of  location  is  by  means  of  the  nests  C. 
When  work  has  previously  been  provided  with  holes 
which  are  not  to  be  shaved  they  may  often  be  used  for 
locating  purposes,  instead  of  nests.     If  a  gear  is  to  be 

shaved  in  a  compound  die,  the  work  can  be  located  by 
a  center  plug  and  one  nesting  plate  to  locate  one  of  the 
gear  teeth.  In  a  plain  shaving  die,  however,  it  is  not 
considered  good  practice  to  use  a  locating  plug  in  the 
punch  and  depend  upon  it  for  straightening  up  the  work 
before  the  shaving  is  done.  The  work  to  be  shaved  by 
the  die  D  should  be  located  by  means  of  some  form  of 
swinging  nest  or  locater.  The  method  i  dicated  at  E 
may  be  found  useful  for  work  of  this  character.  The 
locating  plates  F  hold  the  work  until  the  punch  forces 
the  blank  down  through  the  die.  These  plates  are  then 
spread  apart  so  that  the  chips  produced  by  the  shaving can  be  readily  removed. 

Preventing  Distortion  in  Blank  When  Shaving 
When  an  inside  hole  or  a  form  is  to  be  .shaved,  if  the 

walls  of  the  work  are  thin,  there  is  a  tendency  to  spread 
or  distort  the  blank;  it  is  therefore  necessary  to  pro- 

vide some  means  of  preventing  anything  of  this  sort. 
Fig.  509  shows  a  method  which  can  be  used  for  this 
purpose.  The  work  A  in  this  example  has  a  hole  B 
which  is  to  be  shaved.  If  the  shaving  punch  were  forced 
down  through  the  work,  the  hole  would  probably  open 
up  and  stock  would  be  removed  at  the  ends  of  the  open- 

ing only.  In  other  words,  the  shaving  operation  would 
not  be  successful  on  account  of  the  distortion.  There- 

fore, when  work  is  blanked,  a  suitable  amount  of  stock 
should  be  left  on  the  edges  at  C  and  D,  so  that  when  the 
shaving  operation  takes  place  these  portions  will  be 
shaved  at  the  same  time. 

The  section  X-X  in  the  lower  part  of  the  illustration 
shows  the  work  located  ready  ̂ or  shaving.  Two  punches 
E  are  provided  with  heels  F  which  enter  the  die  pre- 

vious to  the  shaving  operation,  thus  holding  the  punches 
from  springing  when  they  come  in  contact  with  the 
work.  As  the  punches  descend,  portions  D  and  C  are 
shaved  at  the  same  time  that  the  center  hole  is  shaved 
by  means  of  the  punch  H. 

Compound  Shaving  Die  for  Key 

In  Fig.  .510  is  shown  a  compound  shaving  die  for  shav- 
ing the  key  shown  at  A.  We  have  illustrated  in  a  pre- 

vious article  the  blanking  and  pie-cing  die  for  this  piece 
of  work,  and  the  die  shown  shaves  the  portion  previously 
mentioned.  In  general,  the  construction  of  this  shaving 
die  is  similar  to  the  die  shown  in  Fig.  507  and  embodies 
many  of  the  principles  which  have  been  noted.  The 
punch,  which  is  shown  at  B,  has  a  stripper  C  surround- 

ing it  that  is  provided  with  locating  nests  at  D  and  E. 
The  plate  E  is  relieved  at  F  to  avoid  an  unnecessary 
amount  of  locating  surface.  The  nests  are  thinner  than 
the  blank  being  shaved  so  that  the  die  will  strike  the 
blank  before  it  comes  in  contact  with  the  nests. 

The  die  G  is  of  rectangular  form  as  indicated  in  the 
plan  view,  and  it  is  secured  to  the  punch-holder  H  by 
screws  and  dowels.  The  shedder  K  is  provided  with  a 
spring-pin  L  which  projects  below  the  face  of  the  shed- 

der. The  purpose  of  this  pin  has  been  mentioned  pre- 
viously. A  special  die-plate  is  used  in  this  construc- 

tion, and  the  die  itself  is  of  the  sub-press  type  of 
standard  design  having  bushings  in  the  die-shoe  for 
the  guide  pins,  as  well  as  felt  oiling  pads.  It  may  be 
considered  as  a  good  example  of  modern  shaving  die 
construction. 

A  compound  shaving  die  for  a  driving  gear  is  shown 
in  Fig.  511.  The  general  construction  of  this  die  is 
similar  to  that  in  the  previous  example,  except  that  the 
dies  in  the  punch  and  various  other  parts  are  round 
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instead  of  rectangular.  The  method  of  locating  the  blank 
A  is  by  means  of  the  locating  stud  B  which  is  held  in 
the  punch  C.  The  stud  is  rounded  to  provide  quick  and 
accurate  location.  The  work  A  has  a  hub  on  both  sides 
and  it  is  necessary  to  provide  clearance  in  the  punch  by 
counterboring  it  as  shown  at  D.  The  shedder  E  is  also 
made  with  clearance  at  F.  The  work  is  located  by 
means  of  a  nesting  plate  G,  which  is  located  on  the 
stripper  H  shown  in  the  plan  view. 

At  K  is  shown  a  4  to  1  scale  drawing  of  a  section 
through  the  shedder  to  illustrate  the  method  of  locating 
the  shedder  spring  pin.  Difficulties  sometime  arise  in 
the  location  of  this  pin  when  an  odd-shaped  piece  of 
work  is  to  be  handled.  A  plain  steel  ball  is  sometimes 
used  in  place  of  a  pin,  the  ball  being  backed  up  by  a 
spring  and  arranged  so  that  it  protrudes  through  the 
shedder  like  the  pin.  Either  pin  or  ball  can  be  used 
successfully. 

Attention  is  called  to  the  use  of  the  stripper  guide 
pins  L  and  M.  one  of  which  is  shown  in  the  section 
taken  along  the  line  X-Y-Z.  These  pins  fit  the  thread 
holes  in  the  die-shoe  and  slide  up  and  down  during  the 
punching  operation,  thus  assuring  accurate  location. 
Spring  pressure  is  applied  in  the  usual  manner  through 
the  spring  pins  N  and  0.  Another  point  of  importance 
is  the  application  of  the  leveling  studs  P.  There  are 
three  of  these  studs  which  strike  against  the  face  of  the 
die  Q  as  it  comes  down,  so  that  it  is  leveled  to  make  a 
good  and  accurate  contact  with  the  work. 

Compound  Die  for  Blanking,  Piercing  and  Drawing 

In  the  first  part  of  this  article  we  stated  that  it  is 
possible  to  design  a  compound  die  not  only  for  blanking 
and  shaving  but  also  for  blanking,  piercing  and  draw- 

ing. Fig.  512  shows  an  interesting  example  of  a  com- 
pound die  for  blanking,  piercing  and  drawing  the  piece 

of  work  shown  at  A  and  indicated  by  the  heavy  lines.  The 
construction  of  this  die  is  diiferent  from  any  of  the 
other  blanking  and  drawing  dies  we  have  described,  as 
the  die  is  held  in  the  punch-holder  and  the  blanking 
punch  in  the  die-shoe.  This  type  of  tool  is  very  often 
called  a  combination  press  tool. 

The  first  operation  performed  is  the  piercing  of  the 
center  hole,  which  is  done  by  means  of  the  punch  B 
and  the  die  C.  This  die  also  acts  as  a  forming  block 
for  forming  the  drawn  portion.  After  the  forming  has 
been  completed,  the  die  D  comes  down  over  the  punch  E 
and  blanks  the  work  to  size.  The  punch  is  provided 
with  a  stripper  F.  A  pressure  ring  G  is  used  to  hold 
the  work  while  the  center  portion  is  being  drawn,  to 
prevent  the  stock  from  wrinkling.  In  the  lower  part 
of  the  illustration  the  die  is  shown  in  an  open  position 
with  a  blank  in  place  just  before  the  operation  is 
started. 

Selling  Machine  Tools — ^Discussion 
By  Edgar  Allen 

I  have  read  Entropy's  article,  under  the  above  title, 
on  page  854,  Vol.  57,  of  the  American  Machinist  and 

also  Mr.  Blair's  comments  on  page  158,  Vol.  58.  I  was 
especially  interested  as  I  had  a  rather  exasperating 
experience  with  some  machine  salesmen  not  long  ago. 

The  management  had  discussed  some  proposed  exten- 
sions and  I  sent  out  three  letters  to  well  known  firms 

asking  for  circulars  describing  a  certain  type  of  ma- 
chine, together  with  prices  for  the  various  sizes.     Two 

of  the  firms  written  to  were  216  miles  from  our  shop 
and  the  third  one  was  285  miles  away.  One  of  the 
nearer  firms  sent  me  the  asked  for  circular  together 
with  a  nice  letter  advising  me  they  would  give  me  any 
further  information  desired,  or  would  refer  me  to  sev- 

eral nearby  users  of  similar  equipment  purchased  from 
them.  The  other  two  firms  informed  me — one  by  wire — 
that  their  representatives  would  call  on  me  in  a  day  or 
two.  Sure  enough,  both  representatives  came  in  on  the 
same  train  at  a  time  when  I  could  hardly  spare  a  min- 

ute for  either  of  them.  However,  I  took  the  time  to  be 
frank  with  them  and  told  both  that  at  that  time  I  was 
not  in  the  market  for  such  a  machine,  but  was  gather- 

ing information  for  presentation  to  the  management. 
I  also  showed  them  a  copy  of  the  letter  I  had  sent  out 
to  their  firms,  simply  asking  for  prices  and  description. 
I  told  them  that  nothing  they  could  say  regarding  their 
machines  would  be  of  any  use  until  I  had  had  time  to 
study  over  the  circulars,  prices  and  special  features. 
Then  if  I  wanted  further  information  I  would  be  in  a 
position  to  ask  intelligent  questions,  but  not  otherwise. 
The  net  result  of  these  calls  was  that  I  became  preju- 

diced against  the  methods  of  these  two  firms  who,  of 

course,  had  to  add  the  cost  of  the  salesmen's  expense 
to  the  prices  of  their  machines,  yet  both  salesmen  quoted 
me  lower  prices  than  the  firm  that  had  merely  sent  me 
what  I  asked  for.  As  there  was  very  little  difference 
in  the  build  or  performance  of  these  three  makes,  I  was 
forced  to  the  conclusion  that  poorer  material  and  work- 

manship were  put  into  the  lower  priced  machines.  When 
we  actually  did  buy,  several  months  later,  we  bought 
the  higher  priced  machine  from  the  firm  that  gave  us 
what  we  asked  for  in  the  first  place  and  we  have  never 
had  cause  to  regret  it.  If  manufacturers  would  always 
follow  instructions  they  would  save  considerable  money. 

Testing  the  Cost  Accounting  System 
Twelve  rules  for  testing  the  value  of  a  cost  accounting 

system  are  set  down  in  a  pamphlet  issued  very  recently 
by  the  Fabricated  Production  Department  of  the  Cham- 

ber of  Commerce  of  the  United  States. 
A  cost  accounting  system,  according  to  the  pamphlet, 

is  very  much  like  the  engine  of  an  automobile,  only 

"there  are  more  kinds  of  cost  systems  than  gas  engines 
and  their  vagaries  and  non-performances  are  just  as 

many — if  you  have  not  the  right  kind." 
"A  car  that  doesn't  operate  right,"  the  pamphlet  goes 

on  to  say,  "costs  a  lot  in  repairs,  and  a  cost  system 
that  fails  to  show  what  it  should,  consumes  profits. 

"It  will  pay  to  check  out  on  your  system  as  you  would 
on  your  car.  You  ought  to  know  the  upkeep  and  if 

it  pays." 
The  rules  to  apply  in  analyzing  the  soundness  of  a  cost 

system  as  set  forth  in  the  pamphlet  are : 

Does  your  cost  system  give  you  up-to-date  costs,  not  merely history? 

Does  it  aid  in  stabilizing  your  wages  and  piece-work  rates? 
Does  it  point  out  defects  in  your  routing  system? 
Does  it  help  you  maintain  a  perpetual  inventory? 
Does  it  increase  your  production? 
Does  it  measure  your  overhead? 
Does  it  detect  new  overhead  expense? 
Does  it  point  out  leaks  in  expense? 
Does  it  encourage  your  employees? 
Does  it  promote  intelligent  competition  ? 
Does  it  point  to  non-profit  paying  lines? 
Does  it  permit  you  to  bid  safely? 
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Management  Methods  and  Principles 
of  Frank  B.  Gilbreth,  Inc.— Ill 

By  K.  H.  CONDIT 
Editor,  American  Machinist 

The  principles  upon  which  the  process  chart  is 
constructed  and  the  tools  used — Functions  of  the 

organization  chart — Route  models  and  their  use 

THE    CRITICISM   usually    made    of    the    process 
chart  When  one  sees  it  for  the  first  time  is  that 
it  is  hopelessly  complicated  and  must  cost  a  lot 

to  construct.     As  a  matter  of  fact  the  case  is  quite 

the  reverse.  Typical  charts  used  in  munition  work 
during  the  war  are  shown  in  Figs.  5  and  6.  A  little 
study  of  these  two  charts  will  show  that  a  triangle  it 
used  to  represent  a  raw  material  or  other  ingredient 

PROCtss     Chart. LOA.DINrO      BOUCHONS. 

Smcllac  In 

ilNbouChon    Unit, 

•nd   ChacKA    Quan'tit^- 

Tfckan  to  Outgoing  ihip^nent 
Room   ■*   Accepted 

To  Final   Rpwn«4 

i-IG.  5— PROCESS  CHART  SHOWING  STEPS  IN  LOADING  HAND  GRENADE  BOUCHONS 
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Process     Char.t Loading    Hand   Grenadbs. 
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Turned  mto    Other  Boxes 

to  Qet    Rtg^>t  3. da  Up KA  -to  a  Box 
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All  of   Which    Mtist    Pass  or- 
tot  •«  P.oeil^    Rejected 

FIG.  6— PROCESS  CHART  ILLUSTRATING  PROCEDURE  IN  LOADING  HAND  GRENADES 
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)   broken  LINES  indicate  PROCESS  outside 
of  the  department  CHARTED  -  USED  OM 
DEPARTMENTAL  CHARTS. 

PROCESS  WITHIN  THE  DEPARTMENT  IS 
CONNECTED  WITH  CLOSED  LINE. 

FIG.  8- 

-STENCILS  AND  PEN  USED  IN  MAKING 
PROCESS  CHARTS 

3FIG.  7— STANDARD  SYMBOLS  FOR  PROCESS  CHARTS 

FIG.   y— DUAl'Ta.MAX  ilAKING  I'KOCESS  CHART 

of  the  finished  product.  A  circle  circumscribing  a  num- 
ber indicates  that  some  operation  has  been  performed 

on  the  piece.  The  number  may  designate  either  the 
operation  or  the  operator.  If  the  circle  Is  smaller  and 

incloses  a  capital  M  transportation  bj'  a  man  from  one 
operation  to  another  is  indicated.  If  a  lower  case  m  is 
used  the  transporter  is  a  boy,  while  if  a  number  is  used 
it  shows  that  the  moving  is  done  by  the  workman  peri 
forming  the  operation  designated  by  that  number.         -• 

Inspection  for  quality  is  shown  by  a  diamoitd,  inspec- 
tion for  quantity  by  a  square.  Overinspection  for  either 

by  two  diamonds  or  two  squares,  respectivelyi  otje  inside 
the  other.  Finished  product  in  storage  ready  to  ship  is 
indicated  by  a  six-pointed  star  inclosed  in  a  circle. 
These  and  other  symbols  used  will  be  found  in  Fig.  7. 

Stencils  are  used  in  connection  with  a  special  pen 
to  form  the  various  symbols.  The  pen  and  stencils  are 
illustrated  in  Fig.  8  and  their  use  in  Fig.  9.  Note  that 
the  pen  is  a  sort  of  ink  funnel  which  assumes  a  nearly 
vertical  position  when  in  use  and  easily  follows  the 
stencil  holes.  The  same  pen  and  another  stencil  are 
used  for  the  standardized  Gilbreth  lettering  which  ap- 

pears on  both  drawings  in  these  two  figures.  The  let- 
tering stencil  is  in  use  in  Fig.  9.    Metal  clips  attached 



446 AMERICAN     MACHINIST 
Vol.  58,  No.  12 

U- 

FIG  10— SMALL  PLANE  ROUTE  MODEL  BEING 

MEASURED  vn-rn  map  measurer,    fig.  ii--
 

A  MORE  ELABORATE  SINGLE  FLOOR  ROUT
E 

MODEL.  FIG.  12-MR.  GILBRETH  STUDYI
NG 

A  SMALL  ROUTE  MODEL.  FIG.  13-T
HREE- 

STORY  AND  BASEMENT  ROUTE  MODEL.  FI
G. 

14-1rOUTE  MODEL  OP  FIVE-STORY  FACTORY.
 

to  the  T-square  serve  to  hold  the  stencil
s. 

One  other  point  might  be  mentioned  and 

that  is  in  regard  to  the  size  of  the  symbols
. 

As  will  be  seen  in  the  illustrations  the  l
et- 

tering is  large  enough  to  be  read  at  a  dis- 
tance of  some  feet  so  that  the  charts  can  be 

hung  up  on  the  walls  of  an  office.  If  
the 

charts  are  needed  in  a  smaller  size  it  is  a 

simple  matter  to  make  photostatic  r
educ- 

tions to  any  desired  scale. 

If  the  discussion  on  any  particular  feat- 

ure of  a  process  chart  reaches  a  deadlock 

it  is  a  good  plan  to  make  use  either  of 
 the 

stereoscopic  photographic  plates  desc
ribed 

in  a  previous  article  to  bring  out  the  exa
ct 

details  of  the  operation  or  even  to  project
 

a  motion  picture  film  of  the  job  on  the  wal
l 

of  the  room  where  the  meeting  is  held. 

Data  recorded  by  the  process  chart  an
d 

the  camera  are  useful  in  standardizing  t
he 
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work  of  a  plant.  They  also  give  desirable  information 
when  functionalization  is  under  consideration,  but  to  a 

lesser  degree.  A  better  tool  for  the  latter  purpose  is  the 
organization  chart. 
.  There  is  nothing  new  about  the  organization  chart. 

It  has  been  in  use  for  years  and  many  futile  attempts 
have  been  made  to  make  it  run  plants.  Unfortunately 
it  is  not  a  substitute  for  brains,  ability  or  initiative. 

Its  function  is  to  indicate  the  responsibility  of  each  ex- 
ecutive by  showing  which  men  report  to  him  and  which 

one  or  ones  he  reports  to.  So  much  has  been  said  and 
written  about  organization  charts  that  it  is  unnecessary 
to  show  any  here.  Incidentally  Mr.  Gilbreth  is  quite 
frank  in  saying  that  he  has  never  yet  seen  or  been  able 
to  work  out  an  entirely  satisfactory  organization  chart. 
The  personal  element  is  a  factor  so  vital  and  so  variable 
that  the  best  organization  chart  may  be  obsolete  in 
three  months. 

Route  Models 

A  not  unimportant  place  in  the  Gilbreth  plan  is  oc- 
cupied by  the  route  model  or  path  chart.  The  process 

chart  gives  a  picture  of  what  happens  to  the  piece  or 
assembly  under  consideration  and  shows  the  various 
stations  at  which  the  operations  are  performed.  Its 
function  is  chronological  in  that  it  puts  operations  in 
their  proper  sequence.  It  cannot,  however,  give  any 
real  picture  of  distance  or  the  physical  relations  between 
the  parts  of  the  plant  in  which  the  various  jobs  are 
performed. 

The  function  of  the  route  model  or  path  chart  is  to 
show  how  far  and  in  what  direction  the  work  must 

move  from  operation  to  operation  and  from  department 
to  department.  Most  men  who  have  had  to  plan  work 

have  probably  made  use  of  small-scale  paper  patterns 
in  some  way  or  other.  In  the  case  of  laying  out  ma- 

chines in  a  shop  the  patterns  are  floor  plans  of  the 
various  units  cut  out  to  the  same  scale  as  the  floor  plan 

so  that  they  can  be  shifted  about,  until  the  best  ar- 
rangement has  been  found.  They  can  then  be  pinned 

or  pasted  in  position  and  the  layout  plan  drawing  pre- 
pared from  the  result. 

Perhaps  the  simplest  form  of  path  chart  is  to  take 
such  a  layout  and  trace  the  path  of  the  work  from 
machine  to  machine  and  from  bench  to  bench  by  means 

of  colored  thread  and  pins.  Nothing  more  elaborate  is 
really  necessary  if  the  whole  process  is  performed  in  one 
room.  Such  a  chart  made  on  cross  section  paper  is 
shown  in  Fig.  10.  The  instrument  in  the  hand  of  the 
engineer  is  an  ordinary  map  measurer  used  for  scaling 
distance. 

A  much  larger  route  model  is  shown  in  Fig.  11.  In 
this  case  the  path  of  the  work  has  been  plotted  in  ink. 
Still  another  one  appears  in  Fig.  12  which  shows  Mr. 
Gilbreth  at  his  desk  making  notes  as  he  studies  the 
route  model  and  devises  ways  and  means  of  shortening 
the  process  under  consideration.  In  this  one,  partitions 
and  columns  are  shown  in  place  to  give  a  clearer  picture 
to  the  investigator. 

When  the  work  passes  from  floor  to  floor  of  a  multi- 
story building  a  three-dimension  route  model  is  a  big 

help  in  studying  the  process.  A  model  for  a  three-story 
and  basement  building  is  shown  in  Fig.  13  and  one  of 

a  five-story  building  in  Fig.  14.  The  completeness  of 
such  models  depends  on  the  skill  of  the  builder  and  the 
amount  one  cares  to  spend  on  them.  Note  in  Fig.  13 
the  group  of  threads  coming  down  the  elevator  shaft 
just  to  the  right  of  the  cards  designating  the  upper 
stories. 

Allowable  Live  Loads  in 
Buildings 

RECENTLY  there  were  completed  a  survey  of  the 
.  floor  conditions  in  the  Equitable  Building,  New 

York  City,  made  at  the  request  of  the  Building 
Code  Committee  of  the  United  States  Chamber  of 
Commerce.  The  successful  completion  of  this  work  is 

another  step  toward  standardization ,  and  it  is  hoped 
that  from  it  as  a  beginning  standards  of  building  code 
requirements  for  allowable  floor  loads  will  result. 

The  Building  Code  Committee  is  endeavoring  to 
secure  all  possible  information  of  actual  floor  load 
analysis  or  calculations  upon  every  kind  of  occupancy, 
including  machine  shops  and  public  garages.  It  is 
anxious  to  receive  copies  of  existing  reports  of  floor 
load  studies  and  hopes  that  surveys  will  be  made  in  a 
number  of  plants  using  machinery. 

The  following  paragraphs  are  an  abstract  from  the 
report  of  the  study  made  at  the  Equitable  Building: 

The  objects  were  to  determine  the  maximum,  minimum 
and  average  floor  loads  existing  in  actual  office  practice; 
the  nature  and  distribution  of  such  loads;  and  the  rela- 

tions which  they  should  bear  to  the  assumptions  for  design 
of  floor  slabs,  floor  beams  and  columns  as  governed  by 
prevailing  building  code  practice.  With  this  in  mind  it 
was  necessary  to  determine  the  actual  weights  of  office 
furniture  and  merchandise,  also  its  location  with  reference 
to  partitions  and  floor  beams. 

Three  floors  were  selected,  representing  light,  medium 
and  heavy  classes  of  occupancy,  and  the  entire  area  of 
these  floors  was  surveyed.  A  force  of  five  men  equipped 
with  platform  scales  and  field  book  spent  several  days 
weighing  and  tabulating  every  article  of  furniture  within 
the  areas  mentioned. 

Sketches  were  prepared  for  each  office,  showing  the 
location  and  weights  of  all  articles  of  furniture,  so  that 
the  distribution  of  loads  could  be  quite  closely  determined. 
The  results  form  a  most  interesting  and  valuable  collection 
of  data: 

MAXIMUM,   MINIMUM  AND  AVERAGE   LIVE  LOADS 
IN  EQUITABLE  BUILDING 

No.  of       Maximum    Minimum      Average 
Offices        Lb.  Sq.Ft.    Lb.  Sq.Ft.    Lb.  Sq.Ft. 

Light  occupancy       67  55.4  0.87  10.26 floor  (20th) 

Medium  occupancy 

floor  (37th)       64  30.73 
Heavy  occupancy 

floor  (11th)       62 

3.27 
10.67 

33.84 5.00 

Total  and 
Average 

193 

13.96 

11.6 

The  weights  given  do  not  include  radiators,  which 
averaged  200  lb.  each,  with  two  to  each  bay,  located  under 
the  windows.  These  would  add  approximately  1  lb.  per 
square  foot  for  all  exterior  bays. 

The  weight  of  the  partitions  was  not  included  in  the 

calculations.  These  in  general  are  3  in.  hollow  tile  plas- 
tered each  side,  and  a  careful  weighing  of  one  which  was 

being  removed  showed  a  weight  of  30  lb.  per  square  foot, 

or  approximately  350  lb.  per  running  foot.  The  weight 
of  occupants,  taken  at  150  lb.  per  person,  is  probably  high. 

The  careful  sketches  of  load  arrangement  made  it  pos- 
sible to  throw  some  light  on  the  prevailing  method  of 

assuming  uniformly  distributed  live  loads  as  a  basis  for 

floor  design,  and  help  to  indicate  what  relation  such 
assumptions  should  bear  to  actual  total  loads. 

Examination  of  bays  for  which  the  live  load  was  more 
than  25  lb.  per  square  foot,  showed  wide  variation  in  the 
distribution  of  such  loads.  The  larger  proportion  was 

found,  as  might  be  expected,  within  a  zone  approximately 
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3  ft.  wide  around  the  walls,  the  remainder  being  distributed 

variously  in  the  center  of  the  rooms.  In  one  or  two  cases, 

however,  the  major  proportion  of  all  the  load  was  situated 

away  from  the  walls  and  this  condition  must  be  provided 

for  by  designers.  There  is  also  the  porobability  that  prac- 
tically all  furniture  may  be  collected  in  the  central  portion 

of  a  floor  area  when  occupants  are  moving,  or  when 
painting  or  cleaning  is  in  progress. 

Examination  of  all  the  floor  sketches  shows  but  eight 
articles  of  furniture  (safes)  over  2,000  lb.  in  weight.  A 

number  of  sectional  filing  cases  and  bookcases  with  con- 

tents weighed  much  more,  but  these  weights  were  distrib- 
uted over  such  a  large  area  that  they  could  not  be  regarded 

as  concntrated.  Of  36  safes  and  safe  cabinets,  23  weighed 
less  than  1,000  lb.,  5  between  1,000  and  2,000  lb.;  2  weighed 
2,200  lb.;  2,  2,360  lb.;  1,  2,800  lb.;  1,  3,000  lb.;  1,  3,500  lb.; 
and  1,  4,250  lb.  This  seems  to  indicate  that  if  care  in 

regulation  of  occupancies  were  exercised,  considerable 
economies  might  be  possible  in  providing  for  concentrated 
loads.  To  what  extent  such  regulation  is  practical  is  a 
matter  for  deliberation. 

As  would  naturally  be  expected,  the  live  loads  were  found 
lighter  next  the  outside  walls.  Single  row  filing  cases, 
cabinets,  .safes,  bookcases  and  bins  are  usually  located 
against  blank  interior  walls.  Whether  by  accident  or 

otherwise,  the  heavier  loads  were  not  found  where  parti- 
tions cut  up  the  floor  space  into  small  rooms,  indicating 

that  allowance  may  not  be  necessary  both  for  removable 
partitions  and  heavy  floor  loads. 

Several  instances  were  found  where  two  adjacent  floor 

bays  supported  average  loads  of  25  lb.  or  more,  but  in  no 
case  were  two  adjacent  bays  found  in  excess  of  an  average 
of  40  lb.  per  square  foot. 

There  are  but  two  or  three  instances  in  the  floor  plans 
discussed  where  three  offices  or  store  rooms  meet  at  the 
same  column  and  it  is  probable  that  this  condition  will  be 
found  but  rarely  in  buildings  designed  for  a  suflSciency  of 
light  and  ventilation.  In  view  of  this  and  of  the  surpris- 

ingly light  average  floor  loads  discovered,  it  becomes  an 
interesting  question  whether  in  a  building  of  this  type 
further  reduction  in  loads  assumed  for  column  design  could 
be  made  with  safety.  The  building  was  designed  for  a  live 
load  of  100  lb.  per  square  foot  on  the  first  floor  and  75  lb. 
on  all  others. 

Other  investigations  have  been  made,  some  by  the 
Committee  and  some  by  individual  engineers,  so  that 
the  data  available  include  more  than  the  information 

gained  from  the  Equitable  test.  But  the  total  is 
lamentably  small,  and  all  who  can  and  are  willing  to 
supply  reliable  information  of  this  sort  are  strongly 

urged  to  report  it  to  the  Committee's  office  at  the 
Department  of  Commerce  in  Washington,  D.  C. 

Brains  versus  Hands 

By  F.  p.  Terry 

I  have  read  with  interest  the  contribution  of  0.  C. 

Richards  under  the  above  heading  on  page  929,  Vol.  57, 
of  American  Machinist.  While  I  agree  that  many  of 
his  views  are  well  worth  the  careful  attention  of  machine 

shop  foremen,  the  article  left  the  impression  on  my  mind 

that  we  should  look  upon  the  brains  and  hands  as  sepa- 

rate items  in  the  foreman's  make-up,  and  that  the  fore- 
man who  wishes  to  be  successful  should  leave  his  hands 

at  home.  It  is  some  thirty  years  since  I  first  blossomed  out 
as  a  machine  shop  foreman  and  a  reader  of  this  journal. 
Since  that  time,  conditions  have  changed  very  much, 
but  I  am  firmly  convinced  that  the  cunning  of  the  hand 
is,  as  necessary  today  in  many  ways  as  it  was  thirty 
years  ago,  as  far  as  the  foreman  is  concerned,  if  he  is 

to  keep  his  self-respect  and  that  of  his  workers. 
One  evening  a  few  days  ago,  I  called  upon  an  old 

friend  who  owns  a  large  joinery  works,  and  I  was  some- 

what surprised  to  see  him  with  coat  off  and  sleeves 
rolled  up,  hard  at  work  at  one  of  his  benches.  After  a 
few  minutes  we  adjourned  to  his  office,  and  naturally  I 
was  anxious  for  an  expls nation. 

"Well,  Terry,"  he  said,  "You  see  those  things  over 
there.  A  few  days  ago  I  contracted  for  seventy  of  them, 

estimating  the  joiners'  time  at  six  hours  each.  Yester- 
day five  men  started  on  them,  and  when  I  came  in  last 

night  at  stopping  time  they  had  each  completed  one 
in  eight  and  a  half  hours.  Speaking  to  the  foreman 
about  it  and  finding  that  he  considered  that  they  had 
done  well,  I  fired  him  on  the  spot,  and  this  morning  I 
raked  out  as  many  old  tools  of  mine  as  I  could  find, 
took  off  my  coat  and  started  in. 

"  'Going  to  show  us  up,  I  suppose,'  said  the  shop steward. 

"  'Nothing  of  the  sort,'  I  replied,  'I  am  going  to  show 

myself  up,  and  if  I  do  I'll  make  the  lot  myself  as  a 

punishment.' "I  completed  one  in  five  hours,  while  each  man  had 
one  completed  in  six.  My  second  is  nearly  finished,  and 
the  men  are  trying  their  best  to  catch  up  with  me.  A 
half  an  hour  in  the  morning  will  see  me  leaving  the 

job  to  them  entirely." 
While  this  true  story  did  not  occur  in  a  machine  shop, 

almost  every  foreman  sometime  or  other  comes  up 
against  similar  instances,  and  like  my  friend,  must 

buckle  to  and  "show  himself  up"  or  lose  the  respect  of 
his  employers  and  the  men. 

The  Foreman's  Skill  in  an  Emergency 

One  morning  in  the  early  days  of  the  war,  the  erect- 
ing shop  foreman  came  to  me  just  after  the  breakfast 

interval  in  great  distress.  His  crane-driver  had  refused 
to  go  up  on  the  travelling  crane  without  a  substantial 
increase  of  wages,  the  reserve  man  was  out  ill,  and 

would  I  come  and  talk  him  round.  "No,"  I  said,  "just 

pay  him  off,  and  I  will  be  down  in  a  few  minutes." 
Before  the  dismissed  driver  was  hardly  outside  the 

gates,  the  crane  was  functioning  as  usual,  but  the  super- 
intendent was  in  the  box.  For  two  hours  I  manipulated 

it  alone  and  then  got  a  bright  youth  up  beside  me.  On 
coming  back  after  the  dinner  interval  I  was  accosted 

by  the  self-discharged  craneman  wanting  his  job  back: 
but  I  infonned  him  that  he  had  better  see  his  foreman, 

as  I  did  not  start  any  hands  and  I  believed  his  job  was 

already  filled.  The  next  day  he  was  restarted  on  con- 
dition that  he  complete  the  education  of  the  bright 

youth,  who  was  afterwards  given  a  better  job  down 
below.  There  is  nothing  marvellous  about  this,  but  a 
simple  case  of  my  hands  retaining  their  cunning. 

Of  course,  there  is  something  seriously  wrong  if  the 
foreman  is  called  upon  for  stunts  of  this  sort  every 

day,  but  I  strongly  advise  every  foreman  not  to  neglect 
this  side  of  his  business  if  he  desires  promotion,  as  the 
higher  he  goes  the  more  useful  becomes  the  cunning 

of  the  hand,  if  only  to  "show  him  up." 
If  we  study  the  early  history  of  the  machinist  trade 

we  find  that  the  cunning  of  the  hand  predominated 
Education  even  to  the  extent  of  learning  to  read  ano 
write  was  difficult,  while  today  matters   are  reversed 

Mr.  Richards'  remarks  may  have  been  intended  onl\ 
for  the  foreman  here  and  there  who  overdoes  the  physica 
side  of  his  duties.  However,  it  would  be  unwise  to  for 
get  that  the  foreman  is  primarily  a  leader  of  men  am 
boys  whose  existence  depends  principally  upon  the  cur 
ning  of  their  hands,  and  if  he  lacks  this  knowledgt 
progress  in  his  shop  will  be  slow. 
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Die-Sinking  Under  a  Drop-Hammer 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

A  method  which  saves  time  and  money  and  helps 

to  reduce  cost  of  die  castings — An  adaptation  of 
silverware  methods  to  another  field 

ONE  OF  THE  essentials  of  successful  die  castings 
is  to  have  the  dies  properly  designed.  Next 
comes  the  making  of  the  dies,  and  on  the  cost  of 

these  dies  depends,  to  a  considerable  extent,  the  cost  of 
the  castings  which  they  produce.  Both  of  these  phases 
of  die  casting,  the  designing  and  making  of  the  dies, 
have  been  given  very  careful  attention  by  the  Atlas 
Die  Casting  Company,  Inc.,  Worcester,  Mass.,  of  which 
Nathan  Lester,  chief  engineer,  has  devised  a  method  of 
making  dies  at  a  minimum  cost. 

Two  striking  examples  are  shown  in  Figs.  1  and  2, 
of  dies  for  casting  electrically  heated  irons  for  making 

the  mold  as  shown,  was  turned  to  a  diameter  about  i  in. 
larger  than  the  finished  mold  and  somewhat  less  in 
thickness.  The  blank  was  then  heated  to  from  1,500  to 

1,600  deg.  F.  In  the  meantime  the  hob  had  been  fast- 
ened in  the  drop  head  of  a  husky  drop  hammer  by  pins 

at  four  points  and  the  hammer  raised  to  its  full  height. 
The  heated  blank  was  placed  under  the  hammer  and  the 
head  dropped.  One  drop  usually  drives  the  hob  in  to 
the  full  depth  but  occasionally  a  second  drop  is  neces- 

sary, either  with  or  without  re-heating. 
It  seems  hardly  credible  that  steel  will  stand  such 

treatment  but  the  facts  remove  all  room  for  doubt.    The 

i       ̂ ^^^^ 

FIG.  1— A  ROUND  WAFFLE  IRON  MOLD.     FIG.  2— ANOTHER  TYPE  OF  MOLD 

the  delectable  waffle,  in  either  the  round  or  rectangular 
shape.  One  of  the  waffle  iron  castings  is  shown  in 
Fig.  1  at  A,  the  die  at  B  and  the  backing  plate,  or 
plain  side  of  the  die  at  C. 

The  making  of  the  dies  by  the  usual  methods  of  die 
sinking  is  an  expensive  operation  as  the  rectangular 
dough  pockets  would  have  to  be  worked  out  after  drill- 

ing the  holes  as  large  as  possible.  But  instead  of  doing 
this,  Mr.  Lester  has  taken  a  leaf  from  the  practice  of 
die  makers  in  the  silverware  business  and  made  the  dies 
at  a  very  low  cost. 

Instead  of  digging  out  the  holes  he  made  a  hob  or 
force  as  at  D,  by  turning  up  a  blank  of  the  right  size. 
Then  he  made  the  teeth  or  prongs  by  milling  across  the 
face  of  the  hob  with  the  proper  cutter  and  the  correct 
spacing  to  form  the  points  which  duplicate  the  waffle 
iron.  The  small,  partly  spherical  depressions  were 
made  under  a  drilling  spindle.  The  hob  was  then  heat 
treated. 

The  die  blank  B,  which  was  afterwards  inserted  in 

metal  in  the  blank  was  forced  out  around  the  edges  to 
some  extent  and  also  upward,  hence  the  allowance  for 
finish  turning  the  outside.  The  surface  was  finished 
by  grinding  and  but  0.012  to  0.015  in.  usually  had  to  be 
ground  off. 

After  finishing  and  heat  treating  the  die  was  ready 
to  put  into  service.  The  steel  used  was  a  high  grade 
chrome-vanadium  alloy.  Before  casting,  the  cover  was 
put  in  place  on  the  four  guiding  posts  and  clamped  in 
the  machine.  The  handle  E  operates  the  long  pinion 
which  lifts  the  stripper  plate  for  separating  the  mold 
and  removing  the  finished  castings. 

Another  type  of  waffle-iron  mold  is  shown  in  Fig.  2. 
Here  the  die  is  in  two  sections  A  and  B,  each  being 
made  by  the  hob  C.  The  back  plate  is  at  D  and  the 
stripping  device  is  the  same  as  in  the  first  die.  The 
making  of  the  hobs  or  forces  is  a  comparatively  simple 
matter  as  they  are  practically  plain  milling-machine 
work  which  can  be  done  by  a  boy  who  has  acquired  a 
little  skill  at  the  milling  machine. 
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FIG.    3 — TURNING  A  CURVED   FORM.      FIG.    4 — MOLD  FOR  DIE-CASTI.\G    A  SPIDER 

Another  type  of  die  and  a  clever  way  of  making  it 
is  shown  in  Fig.  3.  This  die  is  for  an  automobile  steer- 
ling-wheel  spider  as  illustrated  in  Fig.  4.  The  steel 
block  A  is  mounted  on  the  face  plate  of  the  lathe  and 
the  formed  guiding  plate  or  cam  B  is  bolted  across  the 
lathe  bed.  This  form  is  carefully  laid  out  and  cut  in 

a  heavy  steel  plate  which  is  then  hardened.  The  fol- 
lower point  C  is  attached  to  the  toolblock  and  has  a 

sharp  hardened  edge  which  follows  the  form  B.  A 
follower  point  has  been  found  much  more  satisfactory 
than  a  roller  for  this  work. 

The  stock  is  roughed  out  by  following  the  outline  by 
hand,  and  with  the  follower  point  out  of  contact.  On 
the  finishing  cuts  the  follower  point  is  held  in  contact 
with  the  form  at  all  points.  For  making  the  mating 
piece,  the  form  is  turned  over  and  bolted  to  the  bed  on 

the  other  side  of  the  carriage.  The  follower  point  is 
also  attached  to  the  other  side  of  the  toolblock.  In  this 
way  no  trouble  is  experienced  in  securing  two  surfaces 
that  fit  each  other  and  which  form  the  parting  line  for 
the  main  part  of  the  spokes  of  the  wheel.  The  mold 
for  the  spokes  is  cut  into  the  male  part  of  the  die  as 
seen  in  Fig.  4. 

The  spider  shown  is  not  a  product  of  this  mold  but 
illustrates  in  a  general  way  what  is  produced  from  such 
a  mold.  The  mold  is  for  a  special  locking  wheel  which 
explains  the  hole  in  one  of  the  arm  depressions  and  the 
pins  in  the  central  bore. 

The  methods  here  shown  are  adaptable  in  a  number 

of  other  kinds  of  work  and  point  the  way  to  a  substan- 
tial saving  in  many  cases.  They  are  well  worth  careful 

study  and  exaeriment. 

Bringing  the  Demonstration  Home  to 
the  Foundryman 

A  rather  unique  method  of  educating  foundrymen  to 
the  advantages  of  the  sand-cutting  machine  has  been 
adopted  by  the  American  Foundry  Equipment  Co.,  New 
York,  N.  Y. 

A  specially  built  commercial  body  on  a  Dodge  chassis 
is  used  to  transport  a  standard  sized  sand-cutting  ma- 

chine about  the  country  from  foundry  to  foundry  where 
it  is  to  be  demonstrated.  The  complete  outfit  can  be 
seen  in  the  accompanying  illustration.     The  sand-cut- 

ting machine  is  "dropped  off"  at  the  foundry  door,  the 
power  cable  plugged  in  on  the  electric  circuit,  and  the 
machine  is  ready  to  trundle  to  a  sand  pile  and  pitch  in. 
There  is  no  guessing,  nothing  assumed,  nothing  taken 
for  granted,  about  this  method  of  selling.  Skeptics 
have  their  doubts  disproved  or  confirmed  on  the  spot. 

The  machine  itself  was  described  on  page  649,  Vol.  56 
01  American  Machinist.  A  number  of  blades,  mounted 

in  cylindrical  form,  revolve  rapidly,  and  as  the  machine" 
moves  slowly  forward  astride  the  sand  heap  these  blades 

blend  the  sand  and  disintegrate  the  lumps.  The  ma- 
chine travels  under  its  own  power  with  the  operator 

guiding  it. 
This  demonstrating  car  has  been  traveling  in  the 

Middle  West  for  several  months.  There  is  no  cost  to 
the  foundryman  for  the  service,  and  no  obligation.  The 
schedule  for  an  extended  trip  this  spring  is  now  being 

prepared  to  give  demonstrations  wherever  they  are  de-| 
sii-ed.  I 

THE  TRAVELING  DEMONSTRATION  OUTFIT 

Census  Figures  on  Babbitt  Metal 

The  1922  census  of  manufactures  showed  that  thj 
value  of  babbitt  metal  and  solder  products  decrease'.; 
55.5  per  cent  from  1919  to  1921,  but  that  the  increas; 

for  the  period  from  1914  to  1921  is  36.9  per  cen'j 
Ninety-eight  establishments  reported  products  value  i 
at  $5,000  or  more. 
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Co-Ordinating  the  Bill  of  Materials 
With  Shop  Requirements 

By  G.  G.  THOMPSON 

Intelligent  sub-assembly  grouping  and  numbering  simplifies 
shop  methods — Card  file  more  flexible  than  materials  sheet — 

Chances  of  error  and  waste  reduced 

NUMEROUS  articles  have  been  written  on  the  sub- 
ject of  manufacturing  activity  and  its  various 

functions  coming  under  tke  category  of  planning, 
routing,  scheduling,  material  control,  time  study,  etc., 
but  very  little  has  been  said  regarding  the  importance 

of  co-ordinating  engineering  specifications  with  actual 
manufacturing  conditions.  Intelligent,  accurate  and 
efficient  application  of  manufacturing  effort  is  largely 

dependent  upon  the  methods  of  the  Engineering  Depart-- 
ment  in  presenting  data  to  the  shop.  It  is  a  foregone- 
conclusion  that  the  issuing  of  specifications  or  a  bill 
of  materials  as  well  as  drawings,  must  precede  the 
manufacturing  of  a  complete  machine. 

A  perpetual  problem  confronting  the  engineering  de- 
partment when  making  up  specifications  is  the  listing 

of  various  units  by  groups,  in  such  manner  that  when 
these  units  are  assembled  the  result  will  be  a  complete 
sub-assembly  of  the  main  machine.  Of  course,  there  are 
many  sub-assemblies  that  are  extremely  simple  and 
require  no  great  degree  of  skill  in  the  grouping  of  the 
component  parts  on  the  specifications.  Sub-assemblies 
that  are  simple  as  viewed  by  the  designing  engineer,  and 
would  appear  as  a  logical  grouping  on  the  specifications, 
however,  are  oftentimes  found  impractical  in  the  shop. 
Especially  does  this  condition  manifest  itself  in  a  plant 
where  the  products  are  not  completely  standardized  and. 
where  to  make  a  sale  the  product  is  clothed  with  special 
features  in  its  mechanical  make-up  to  satisfy  the  desire 
of  each  customer. 

Annoyance  of  Altering  Specifications 

A  source  of  great  annoyance  is  met  in  the  changes, 
additions,  cancellation,  etc.,  of  units  on  the  specifications 
after  the  orders  have  been  issued  to  the  manufacturing 

departments.  It  is  the  purpose  of  this  article  to  de- 
scribe a  method  by  which  specifications  as  they  are 

received  from  the  engineering  department  can  be  re- 
arranged to  harmonize  with  the  practical  method  of 

assembling  or  erecting  as  performed  in  the  shop,  at 
the  same  time  reducing  time  and  expense  to  a  minimum 
where  changes,  additions  or  cancellations  are  involved 
during  the  process  of  manufacturing. 

It  would  be  well  to  mention  here  that  a  sub-assembly 
is  a  combination  of  units  put  together,  preparatory 
to  using  it  on  the  main  or  final  assembly  of  a  complete 
unit.  In  other  words,  many  of  the  final  assembling 
operations  in  machinery  manufacturing  are  preceded 
by  a  certain  amount  of  sub-assembling. 

As   mentioned   before,    we   cannot   depend    upon   the 

specifications  from  the  Engineering  Department  being 
accurately  grouped  into  sub-assembly  divisions.  There- 

fore, we  will  consider,  for  convenience,  that  these 
specifications  as  received  from  the  Engineering  Depart- 

ment constitute  a  material  list  only.  This  list,  although 
inaccurate  in  the  grouping  of  units  for  sub-assemblies, 
is  nevertheless  correct  in  the  listing  of  the  total  amount 
of  materials  required.  A  copy  of  this  material  list 
is  sent  to  the  stores  office,  another  copy  to  the  erecting 
or  assembly  foreman,  and  a  third  copy  to  the  time-study 
department,  if  there  is  one.  The  stores  office  proceeds 
to  enter  individual  manufacturing  orders  from  the 
material  list.  The  individual  units  thus  manufactured, 

■  as  far  as  consistent,  are  routed  to  the  finished  store- 
room to  be  held  until  the  assembly  foreman  calls  for 

them. 

Separate  Orders  for  Sub-assemblies 

In  many  plants  the  assembly  foreman  when  ready  to 
start  assembling  would  order  the  storeroom  attendants 
to  deliver  all  of  the  material  listed  on  his  copy  of  the 

I  material  list.  These  materials  would  all  be  charged  to 
one  manufacturing  order  number.  This  number  would 
also  be  the  same  as  the  one  to  which  the  erectors  and 
assemblers  would  charge  their  labor  time,  because  of 
the  fact  that  no  separate  order  numbers  were  issued 
for  sub-assembly  operations.  The  result  of  this  condi- 

tion is  that  the  storeroom  delivers  all  of  the  material 
to  the  erecting  floor  creating  a  conglomeration  of 
materials  from  which  the  erectors  and  assemblers  are 
compelled  to  pick  out  the  units  necessary  for  the  various 
sub-assemblies. 

Not  only  is  considerable  time  and  expense  lost  be- 
cause of  this  sorting,  but,  in  addition,  there  is  no 

method  by  which  the  cost  department  can  determine  the 
costs  of  certain  sub-assemblies  that  may  be  required  for 
repairs.  Refinement  of  cost  records  for  reference  in  the 
event  of  contemplated  changes  would  also  be  lacking. 
Orderly  appearance  of  the  assembly  floor  would  be 
sacrificed. 

Contrast  these  conditions  with  those  in  a  plant  where 
manufacturing  orders  are  issued  for  each  sub-assembly. 
The  assembly  foreman  requisitions  only  such  materials 
as  are  required  for  each  respective  sub-assembly.  No 
congestion  is  experienced  on  the  assembly  floor.  The 
fact  that  separate  order  numbers  are  assigned  to  each 
sub-assembly  provides  the  cost  department  with  tangible 
evidence  of  unit  costs. 

In  a  plant  where  a  time-study  department   is  func- 
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tioning,  the  time-study  man  who  is  making  the  analysis 
of  sub-assembly  operations  for  the  purpose  of  setting 
rates,  usually  has  plenty  of  time  when  making  observa- 

tions to  compile  a  list  of  the  units  constituting  a  sub- 
assembly and  check  them  off  on  the  copy  of  the  material 

list  received  from  the  engineering  department.  In 
making  up  these  sub-assembly  lists  it  is  well  to  enter 
after  each  item  the  page  and  line  numbers  on  which 
that  respective  item  is  found  in  the  material  list  re- 

ceived from  the  engineering  department.  In  the  event 
that  no  time-study  man  is  available,  the  foreman  must 
check  off  the  items  on  the  material  list  to  show  what 

materials   constitute   the   respective   sub-assembly. 

Names  and  Numbers  of  Sub-assemblies 

This  checking  of  materials  is  done  only  on  the  first 
Complete  unit  being  built  and  serves  as  a  guide  to  keep 
the  sub-assembly  lists  up  to  date  for  use  when  building 
the  same  units  in  the  future.  It  is  of  course  important 
that  each  sub-assembly  should  have  a  name  as  well  as 
a  part  number  for  identification.  The  name  of  the 
sub-assembly  could  be  easily  assigned  by  the  erecting 
foreman.  The  assignment  of  a  number  to  identify  the 
sub-assembly  is  the  next  step. 

After  a  complete  check  has  been  made  on  the  mate- 
rial list  of  the  parts  making  up  the  entire  number  of 

sub-assemblies,  the  sub-assembly,  lists  as  made  up  by 
the  time-study  man  or  erecting  foreman  are  turned  over 
to  a  person  delegated  to  supervise  the  assignment  of 
part  numbers  to  sub-assembly.  This  person  may  be 
either  the  time-study  chief,  stores  supervisor,  or  any 
intelligent  person  performing  duties  in  the  production 
office. 

There  are  many  methods  of  assigning  part  numbers 
to  sub-assemblies,  but  the  method  as  explained  below 
is  very  successful  and  at  the  same  time  reduces  to  a 
minimum  the  possibility  of  indentifying  the  same  sub- 

assemblies by  two  different  part  or  assembly  numbers. 
Instead  of  designating  the  number  of  a  sub-assembly 
as  a  part  number  we  will  call  it  the  assembly-number 
so  as  to  differentiate  more  sharply  between  the  part 
or  piece  number  of  a  single  item  and  the  number 
assigned  to  an  assembled  unit. 

Method  of  Assigning  Part  Numbers 

The  assembly  number  will  consist  of  three  distinct 
classifications,  each  classification  being  separated  by  a 
dash.  The  first  classification  represents  the  type  of 
the  unit,  the  second  represents  the  code  number  of 
the  assembly  and  the  third  identifies  the  assembly.  For 
example,  if  operations  are  to  be  performed  in  the  final 
assembling  of  a  machine  and  the  type  of  this  machine 
is  28-J,  the  assembly  number  would  read  28J-0-0, 
and  is  interpreted  thus: 

Type 
28J 

Code 
0 

Identification 
0 

When  the  zero  is  used  in  any  part  of  the  assembly 

number,  it  signifies  "complete."  Consequently  the 
assembly  number  28J-0-0  tells  the  story  of  the  com- 

plete final  assembly  of  the  type  28J  Machine.  The  sub- 
assemblies, however,  are  identified  by  numbers  in  place 

of  the  zeros  and  if  such  sub-assemblies  are  used  on  the 
type  28J  machine,  the  first  number  of  the  assembly 
numbei*  will  always  be  28 J. 

The  next  step  will  be  to  make  up  a  list  of  names  that 
will  be  used  in  the  sub-assemblies  regardless  of  the 
type   of  machines   on   which   these    sub-assemblies   are 

used  and  assign  to  each  name  the  code  number  which 
will  be  used  as  the  center  figure  of  the  assembly  number. Thus: 

Code  Name 

1  —  Bases ;   Base  Plates ;  Drill  Press  Base. 
2  —  Frames ;   Motor   Frames ;   Car   Frames. 
3  —  Shafts ;   All  Kinds. 
4  —  Levers ;     All  Kinds. 
5  — Clutches;   All  Kinds. 

6  —  Brackets ;   Bearings,  Housings. 7  —  Bands 
8  —  Guards 

9  —  Pulleys;    Wheels;    Rollers;    Sprockets; 
,    Gears;  Etc. 

At  first  glance  it  would  appear  that  any  attempt  to 
classify  code  numbers,  as  in  the  above,  would  form  a 
list  that  would  be  too  long  and  result  in  complications. 
The  fact  is,  however,  that  less  than  forty  code  numbers 
will  answer  the  purpose  of  a  large  majority  of  concerns. 
The  names  are  practically  standard  and  have  a  wide 
flexibility  in  their  application  as  will  be  explained  later. 

This  list  when  made  up  should  be  the  first  sheet  in 
a  loose-leaf  book.  At  the  top  of  the  page  the  title 
"Code  Numbers"  should  be  written.  Underneath,  in 
numerical  sequence,  should  appear  the  code  numbers 
together  with  the  respective  names.  Any  new  names 
added  to  the  code  will  be  assigned  the  next  open  number 
running  in  sequence. 

Details  of  the  Book 

For  every  code  number  there  should  be  a  page  inserted 
in  the  book.  In  other  words,  Code  No.  1  will  be  page 

one  with  the  title  "Bases,  Base  Plates,  Drill  Press 
Bases"  written  across  the  top  of  the  page;  Code  No.  2 
will  be  page  two  with  the  title  "Frames,  Motor  Frames, 
Car  Frames,"  written  across  the  top  of  the  page.  If 
there  are  20  code  numbers  there  should  be  twenty  pages 
in  the  book,  each  page  bearing  the  respective  title  of 
the  page  number  which  is  the  code  number. 

Each  page  will  have  a  series  of  numbers  stamped  on 
the  left  side  in  numerical  order  beginning  with  number 
one.  These  numbers  are  the  ones  to  be  used  as  the 
end  number  of  the  assembly  number  for  identification. 
For  example,  one  of  the  sub-assembly  lists  as  made  up 
by  the  time-study  man  or  the  erecting  foreman  might 
be  named  a  Gear  Guard  Assembly.  Referring  to  our 
code  numbers  we  find  that  the  code  for  guards  is  No. 

8.  As  this  guard  is  used  on  the  type  28-J  machine 
our  assembly  number  would  read  28J-8-? 

So  far,  we  know  that  28J-8  tells  us  that  it  represents 
a  guard  to  be  applied  on  the  type  28J  machine.  Now 
then,  to  determine  what  kind  of  a  guard  is  to  be 
assembled  we  must  assign  the  end  number  to  the  as- 

sembly number.  Turning  to  page  8  we  find  that  no 
numbers  have  been  appropriated  for  identifying  guards. 
Therefore,  number  one  will  be  the  first  number  taken. 
After  number  one  on  page  8  will  be  written  the  name 
of  the  sub-assembly  thus: 

1  —  Gear  Guard. 

Number  one  then  becomes  the  end  number  of  our  as- 
sembly number  which  will  read  28J-8-1.    Thus  we  have 

the  full  interpretation  of  the  assembly  number  in  that: 
28J  =  The  type  of  the  machine. 
8     =  The  part  of  the  machine. 
1     =  The  identification  of  the  part. 

If  a  belt  guard  is   used  on  this  same  machine  the 
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assembly  number  would  read  28J-8-2,  providing,  how- 
ever, that  number  2  is  the  next  open  number  on  page  8. 

Under  all  circumstances  the  code  number  (center  num- 
ber) remains  the  same  regardless  of  the  type  of  the 

machine  or  the  design  of  the  unit  represented  by  the 

end  number.  If  the  gear  guard  assembly,  No.  28J-8-2, 
is  also  used  on  a  different  type  of  a  machine  the 
assembly  number  should  remain  the  same,  unless  there 
is  a  difference  in  the  cost  or  in  the  materials,  in  which 

28J-3-I I  Required Page  2 
Line  4 

/    S/iaff    2"xl8"    '/379    M.S.     AJR 

FIG.   1— FILE  CARD  FOR  SUB-ASSEMBLY  PART 

case  the  assembly  number  should  be  changed  in  so  far  as 
the  type  is  concerned. 

Thus  32J-8-2  may  be  the  same  design  of  a  gear  guard 
as  28J-8-2,  but  due  to  the  difference  in  the  costs  or 
the  materials  we  cannot  use  28J-8-2  for  32J-8-2.  If 
more  than  one  Gear  Guard  is  used,  however,  on  the  type 
28J  Machine,  and  the  design  or  cost  is  different,  the 
next  open  number  on  page  8  would  have  to  be  used. 
In  this  event  the  assembly  number  would  read  28J-8-3. 
Number  3  in  this  case  might  identify  an  Idler  Gear 
Guard  Assembly  while  number  1  as  first  assigned  might 
identify  the  Driver  Gear  Guard  assembly. 

Any  changes  made  in  a  sub-assembly  which  affect  the 
cost  or  necessitate  a  difference  in  materials  is  noted  by 
affixing  a  letter  at  the  end  of  the  assembly  number. 
Thus  28J-8-2A  represents  the  first  change,  28J-8-2B 
the  second  change,  etc.  The  flexibility  of  this  method 
of  assigning  assembly  numbers  can  readily  be  seen  and 
furthermore  there  is  the  feature  of  comparisons  auto- 

matically coming  to  the  attention  when  appropriating 
the  various  numbers  necessary  to  formulate  an  assembly 
number. 

After  the  assembly  numbers  have  been  allocated  to 
the-  various  sub-assemblies,  the  sub-assembly  list  is 
given  to  a  typist.  For  each  item  constituting  an  as- 

sembly the  typist  will  make  out  one  card  record.  The 
card  may  be  plain  ruled  4  x  6  or  3  x  5  in.,  the  size 

28J-3-1 V 
Back   Gear  Shaft  Assembly 

FIU. -TAD  CARD  FOR  SUB-ASSEMULY 

depending  on  convenience.     On  each  card  should  appear 
the  following  information: 

The  name  of  the  part  and  material. 
The  quantity  used  on  each  machine. 
The  sheet   and   line   number  where   found  on   the 

material     list     received     from     the     Engineering 
Department. 

Department  routing  of  the  part. 
Drawing,  pattern  or  piece  number  of  the  part. 
The  assembly  number  on  which  the  part  is  used. 

T'he  number  of  assemblies  required  on  each  machine. 
We  will  take  for  example  the  sub-assembly  of  a  back- 

gear  shaft,  the  assembly  number  of  which  might  be 
28J-3-1.  The  materials  used  in  this  sub-assembly  we 
will  assume  are: 

1  —  Shaft  2"xl8" Pc.  No.  1  Dwg.  No.  379  Routing  AJR 
1  —  Spur  Gear 

Pattern  No.  379A  Dwg.  No.  379  Routing  BJR 
1  —  Pinion 

Pattern  No.  481A  Dwg.  No.  481  Routing  BJR 
2  —  Feath.  Keys 

J"x J"x2"  Pc.  No.  4  Dwg.  No.  379  Routing  R 
2  —  Setscrews 

i"x2"  Pc.  No.  3  Dwg.  No.  379  Routing  R 

As  there  are  five  different  items  listed,  there  should 
be  five  different  cards  filled  out.  The  card  for  the  shaft 
when  filled  is  shown  in  Fig.  1.  This  arrangement  is 
followed  in  making  up  cards  for  the  other  items. 

Method  of  Filing  Cards 

After  the  five  cards  are  made  up,  an  index  card, 
preferably  3-cut  size,  is  made  out  with  the  assembly 
number  28J-3-1  typed  on  the  tab  and  the  name  of 
the  assembly  typed  underneath.  (See  Fig.  2.)  The 
five  cards  together  with  the  index  card  are  then  filed. 
The  order  of  filing  for  indexing  is  numerical,  first  by 
the  center  number  of  the  assembly  number  and  then  by 
the  end  number.  The  cards  are  filed  under  each  sub- 

assembly division,  first,  according  to  the  page  number 
on  which  the  item  is  found  on  the  Engineering  Depart- 

ment material  list  and  then  by  the  line  number  as  noted 
in  the  upper  right  hand  corner  of  the  card. 

The  card  in  Fig.  1  as  filled  out  is  interpreted  thus: 

28J-3-1  =  Assembly  number. 
1  Req.=^  Number  of  sub-assemblies  required 

per  machine. 
Page  2  =  Page  on  which  the  item  appears  on 

the   material    list    received    from 
the  Engineering  Department. 

L — 4  =  The  line  number  on  page  1  describ- 

ing the  item. 
1 — =The  required  amount  of  shafts  for 

each  assembly. 

Shaft  2"xl8"=  Name  and  size  of  item. 
M.S.  =  The  material   (Machine  Steel). 

1/379  =  Part  number  1  on  drawing  No.  379. 
AJR  =  Departmental  routing  in  that  A  = 

Forge  Shop;  J  =  Machine  Shop, 
and  R  =  Finished  storeroom. 

When  more  than  one  sub-assembly  is  used,  the  amount 

is  noted  in  the  phrase  "1  Req."  by  changing  the  amount 
accordingly.  For  example— if  two  sub-assemblies.  No. 
28J-3-1  are  required  on  each  complete  machine,  the 

phrase  "1 — req."  would  read  "2 — Req."  The  quantity  of 
shafts,  however,  should  remain  one,  because  o!i!,"  one 
shaft  is  needed  for  each  sub-assembly  and  if  there  are 
two  sub-assemblies  required  it  of  course  stands  to 
reason  that  two  shafts  are  needed.  Under  all  circum- 

stances the  quantity  specified  in  front  of  the  name  of 
the  part  should  represent  the  requirements  for  each 
sub-assembly  only.  The  quantity  of  sub-assemblies  re- 

quired will  automatically  take  care  of  the  total  number 
of  individual  units  needed  on  the  complete  machine. 

After  all  cards  are  made  out,  grouped  according  to 
sub-assemblies   and   filed,   we  will    find  that   there    are 
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many  items  appearing  on  the  Engineering  Departm
ent  s 

Material  List  which  are  not  allocated  to  sub-ass
embly 

units  These  parts  are  used  only  in  the  final  assem
bly 

operations  of  the  complete  machine.  Therefore
,  the 

orders  as  issued  to  the  assembly  floor  will  call  for  a 

of  the  sub-assemblies  by  their  assembly  numbers  as  we
l! 

as  the  individual  parts  necessary  to  assemble  the  va
rious 

sub-assemblies  into  a  complete  machine. 

Card  for  Final  Assembly  Record 

Since  28J-0-0  is  the  assembly  number  of  the  complete 

machine,  consequently  an  index  card  bearing  this  num-
 

ber on  the  tab  and  the  name  "28J  Final  Assembly" 
written  underneath,  must  be  made  out.  One  card  for 

each  sub-assembly  must  then  be  made  out  as  well  as 

one  card  for  each  of  the  miscellaneous  parts,  all  of 

which  are  filed  under  28J-0-0.  Thus  we  have  a  com- 

plete record  of  sub-assemblies  and  miscellaneous  parts 

that  make  up  one  complete  machine  filed  in  one  group 

under  28J-0-0.  The  record  of  the  individual  parts 

that  constitute  each  sub-assembly  is  found  in  the  file 

under  their  respective  assembly  numbers. 

This  completes  the  arrangement  of  the  material  list  in 

that  the  materials  are  grouped  to  harmonize  with  the 

actual  assembly  operations  of  the  shop.  In  some  con- 

cerns this  method  of  formulating  the  bill  of  materials 

could  be  readily  adopted  by  the  engineering  department, 

while  in  other  concerns  this  would  be  impossible  becausri 

of  the  neces?ity  of  maintaining  old  records.  Conse- 

quently the  method  as  outlined  would  have  to  be  con- 

fined only  to  actual  manufacturing  activities  for  the 

convenience  of  the  production  office. 

Apparently  this  procedure  of  grouping  materials  a
c- 

cording to  sub-assemblies,  savors  of  red  tape  and  large 

clerical  expense.  This  is  not  so.  The  most  difficult  task 

is  to  make  up  the  correct  groupings.  After  that  the 

maintenance  of  the  records  is  extremely  simple  and 
efficient. 

It  will  be  noted  that  when  any  changes  are  made  by 

the  engineering  department  only  the  card  or  cards  af
- 

fected have  to  be  altered.  The  rest  of  the  cards  remain 

intact.  Here  is  where  we  encounter  flexibility  not  found 

when  the  materials  are  listed  on  a  sheet  or  more  of 

paper.  Only  one  or  more  cards  are  handled  while  wi
th 

a  sheet-list,  one  little  change  often  means  the  rewriting 

of  the  entire  list.  If,  for  example,  the  engineering  de- 

partment issues  a  material  list  for  the  manufacture  of 

10  complete  type  28J  machines,  one  copy  would  go  to 

the  stores  office  and  one  copy  to  the  person  assigned 

to  the  duties  of  checking  the  material  list  with  the 

cards  as  made  out  in  sub-assembly  groups. 

Actual  Procedure  in  the  Shop 

The  stores  office  would  proceed  to  check  the  material 

requirements  vith  the  stock,  or  issue  stock  orders  to  the 

shop  for  any  shortages,  using  the  material  list  as  r
e- 

ceived from  the  engineering  department.  Simulta- 

neously the  checker  is  comparing  item  for  item  appear- 

ing on  his  copy  of  the  material  list  and  the  sub-assembly 

cards  in  order  to  take  care  of  any  possible  changes  in 

the  size,  drawing  number  or  pattern  number  of  any 
individual  unit. 

As  each  sub-assembly  is  checked,  the  cards  constitut- 

ing the  list  of  units  of  that  respective  sub-assembly,  are 

given  to  a  typist  who  assigns  an  order  number  and 

types  the  specifications  or  shop  order.  At  the  top  of 

the  sheet  the  name  of  the  sub-assembly,  together  with 

the  quantity  for  ten  machines,  the  assembly  number, 

and  the  order  number  is  written.  Underneath  is  then 

listed  each  item  as  found  on  the  cards  together  with 

the  total  amount  required  of  each  item  to  complete  ten 
assemblies. 

A  copy  of  this  order  is  sent  to  the  erecting  foreman, 

one  to  the  stores  office  and  one  to  the  planning  depart- 

ment. At  the  request  of  the  erecting  foreman  the  stores 
attendant  will  deliver  the  items  appearing  on  his  copy 

of  the  sub-assembly  order.  The  erectors  or  assemblers 

will  assemble  the  parts  and  charge  their  time  to  the 

order  number  of  that  respective  assembly.  The  plan- 

ning department  uses  its  copy  of  the  sub-assembly  order 

for  information  as  to  which  materials  to  be  manufac- 

tured on  stock  orders,  should  be  scheduled  to  be  com- 

pleted simultaneously  to  insure  against  any  shortages 

after  assembly  operations  have  been  started. 

Having  once  accumulated  the  necessary  data  to  form- 
ulate sub-assembly  specifications  an  interesting  series 

of  graphic  charts  can  be  drawn  up  showing  the  time 

taken  for  manufacturing  each  sub-assembly  and  which 

would  prove  of  value  in  the  planning  and  scheduling  of 
the  work  through  the  shop. 

Employee  Suggestion  Plans — Discussion 

By  Albert  Clegg 
Yorkshire,  England 

I  WAS  greatly  interested  in  the  article  under  the  abov
e 

title  by  Sanford  De  Hart,  which  appeared  on  page  365 

Vol.  57,  of  the  Ameriean  Machinist,  because  it  gave 

several  expert  opinions  on  the  scheme  in  general  and 

because  actual  figures  were  given  as  to  the  magnitude 

of  the  rewards  various  firms  had  thought  fit  to  appor- tion for  the  ideas. 

Personally,  I  have  always  been  very  keen  about 

establishing  the  fullest  confidence  and  co-operation 

between  all  grades  of  men  in  the  machine  shop.  It 

has  always  seemed  to  me  that  much  valuable  gray  mat- 

ter was  lying  more  or  less  dormant  in  the  shop,  and 

that  it  would  be  well  worth  while  from  the  managerial 

point  of  view  to  go  to  any  length  in  an  endeavor  to 

promote,  and  encourage,  by  every  means  in  one's  power, 
this  same  gray  matter's  co-operation  in  all  branches 
of  production. 

It  is  a  self-evident  fact  that  the  greater  the  number 

of  technical  and  mechanical  intelligences  which  can  be 

brought  to  bear  on  a  given  problem,  the  more  complete 

and  perfect  will  be  the  solution  of  the  problem  eventu- 

ally arrived  at  by  the  collective  effort.  Hence,  the 

generation  and  inspiration  of  a  keen  and  personal  in- 
terest amongst  all  grades  will  be  a  factor  in  the 

success  of  any  firm. 

In  the  past,  it  has  too  often  been  the  case  that  men 

have  been  curtly  informed  "You  are  not  paid  for  think- 

ing, you  are  paid  for  working,"  when  they  have 
ventured  to  suggest  that  in  their  opinions  certain 

alterations  were  desirable  in  the  interests  of  the  firm. 

In  many  cases  the  foreman  was  the  medium  through 

which  the  man  hoped  to  transmit  his  idea  to  the  powers 

that  be,  and  it  was  quite  a  regular  thing  for  the  fore-
 

man to  be  so  jealous  of  his  own  position  that  he  turned 

down  the  suggestion  himself  for  fear  the  managemen
t 

might  think  him  incapable.  Under  these  conditions,  t
he 

more  useful  the  suggestion,  the  more  likely  it  was  to 
be  turned  down.    . 
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Now  the  suggestion  box  scheme,  with  its  element  of 
secrecy  and  impersonality,  gets  round  this  feeling  of 
petty  jealousy  and,  if  properly  organized,  creates  in  the 
minds  of  the  workers  a  feeling  of  confidence  that  any 

suggestion  they  might  make  will  be  given  careful  con- 
sideration. But  a  really  good  suggestion  scheme  goes 

further  than  this — one  is  not  only  assured  of  a  careful 

consideration  of  one's  ideas,  but  is  also  assured  that, 
if  adopted,  full  acknowledgment  will  be  given  and  even 
should  they  not  be  adopted,  the  reasons  for  the  non- 
adoption  will  be  carefully  explained.  It  is  just  as  im- 

portant, possibly  more  so,  to  explain  why  an  idea  cannot 
be  adopted  as  to  reward  the  ones  that  are  adopted. 
The  man  who  has  made  the  unsuccessful  suggestion  will 

probably  have  spent  just  as  much,  or  more,  time  think- 
ing it  out  as  the  man  who  happens  to  make  a  successful 

one,  and  if  his  efforts  are  not  shown  to  be  appreciated, 
his  natural  disappointment  will  lead  him  to  throw  up 
the  suggestion  business  in  disgust. 

Rewards  Should  Be  Liberal 

The  most  interesting  portion  of  Mr.  De  Hart's  article, 
is,  in  my  opinion,  the  statistics  relating  to  existing 

systems.  Concrete  figures  are  given  showing  actual 
rewards  given  by  different  firms.  In  one  case,  a  young 

girl  is  stated  to  have  made  a  suggestion  which  de- 
creased the  firm's  cost  of  production  by  25  per  cent, 

while  in  another  case  122  suggestions  were  acted  upon, 

and  the  rewards  amounted  to  $367.50.  The  said  young 

lady  received  the  whole  of  $50  for  her  idea.  Now  it 
seems  to  me  that  one  of  the  fundamental  principles  of 

a  suggestion  scheme  in  that  successful  suggestees 

should  be  treated  generously.  Surely  if  a  man  origi- 
nates an  idea  that  saves  anything  at  all,  his  reward 

ought  to  be  as  far  as  possible,  proportionate  to  and 

regulated  by  the  amount  of  saving  it  will  effect.  Does 

it  seem  equitable — does  it  not  appear  mean  to  reward 

an  idea  saving  25  per  cent  of  the  expenses  of  the  whole 

place  by  a  paltry  $50?  Is  it  not  the  reverse  of  generous 

to  reward  122  suggestions  with  $367.50— three  dollars 
per  suggestion? 

As  previously  stated,  I  have  always  had  a  lot  of  faith 

in  the  suggestion  box  idea,  and  I  must  confess  that  my 

faith  is  now  considerably  strengthened — if  the  sugges- 
tion box  scheme  will  survive  administration  such  as 

this,  it  is  inherently  sound  and  should  be  immediately 

adopted  by  everybody,  as  failure  seems  impossible.  Of 

course,  there  is  the  honor,  the  knowledge  of  a  thing 

well  done,  and  all  that  sort  of  thing,  but  the  fact  re- 
mains that  from  the  dollars  and  cents  point  of  view,  the 

reward  is  mean.  If  you  are  going  to  preach  about  the 

honor  part  of  the  business,  well  and  good,  but  do  not 

mix  it  up  with  mean  rewards  which  should  be  beneath 

the  dignity  of  any  reputable  firm  to  oflfer  and  certainly 
for  the  man  to  accept. 

A  Case  in  Point 

Within  the  last  few  weeks  a  case  has  come  under  my 

notice  that  illustrates  this  point  very  forcibly.  A  cer- 
tain firm  of  world  wide  repute  has  a  small  branch 

establishment  doing  similar  work  to  the  parent  works. 

It  transpired  some  time  ago  that  on  a  particular  type 

of  job,  of  which  there  were  large  quantities  to  do 

annually,  the  branch  shop  was  doing  the  work  in  about 

half  the  time  taken  by  the  main  works,  and  close  in- 

vestigation brought  to  light  the  fact  that  one  particular 

man  in  the  branch  shop  was  responsible  for  the  very 

marked  saving.     The  management  of  the  main  works 

asserted  that  the  job  could  not  be  done,  in  the  time 
this  man  said  it  could,  and  as  it  had  the  same  type, 
size  and  make  of  machines,  and  its  time  was  (and 
always  had  been),  slightly  more  than  twice  the  time  he 
gave,  it  was  positive  some  mistake  had  been  made. 
To  prove  that  he  could  do  the  work,  the  man  offered  to 
do  a  sample,  providing  the  management  would  leave 
him  to  himself  until  the  job  was  finished.  This  was 
agreed  to  and  the  man  proceeded  to  demonstrate  that 
he  was  right  and  the  management  was  wrong.  Now 
this  particular  operator  had  not  only  thought  out  his 
idea,  but  he  had  actually  applied  it  to  his  machine.  It 
so  happened  that  it  was  not  prominent  enough  to  at- 

tract the  attention  of  anyone  in  authority,  with  the 
result  that  only  he  knew  that  the  machine  was  any 
different  from  others  of  the  same  type.  In  addition  to 

trying  out  the  idea,  the  man  had  also  provisionally  pro- 
tected it.  The  result  was  that  when  he  eventually  gave 

away  the  secret  of  the  increased  production,  he  was 
informed  that  the  idea  had  been  tried  out  at  the  head 
works  years  since  and  the  drawings  could  be  shown  him 
to  prove  it.  Whether  this  was  true  or  not  I  do  not 
know,  but  obviously,  if  the  head  works  had  tried  a 
similar  idea  it  had  not  been  able  to  obtain  the  same 
results. 

Rewards  Should  be  Fair 

Now  I  contend  that  a  suggestion  of  this  importance 
should  have  been  dealt  with  as  generously  as  possible. 
It  should  not  have  been  the  purpose  of  the  management 
to  try  and  prove  it  had  a  prior  claim.  Obviously,  this 
could  not  be  very  well  substantiated  in  view  of  its  pre- 

vious assertions  as  to  the  impossibility  of  doing  the 
work  in  the  time  given.  Its  purpose  should  have  been 
to  reward  the  man  according  to  the  merits  of  the  idea 
and  further,  to  have  given  him  a  superior  job  in  the 

head  works,  altering  the  remaining  machines  and  see- 
ing that  they  were  run  up  to  capacity  when  altered. 

As  a  matter  of  fact  the  man  was  very  sore  and  talked 

about  giving  or  selling  the  idea  to  two  competitors, 

whose  equipment,  though  different,  could  be  adapted  to 

the  same  principle.  Incidentally  it  might  be  mentioned 

that  a  50  per  cent  saving  on  the  work  in  question  meant 
thousands  of  dollars  per  annum  on  the  wage  bill  alone, 

to  say  nothing  of  other  savings. 

SMALL  Prizes  on  a  Par  with  Cutting  Piece  Rates 

I  would  earnestly  advise  every  firm  who  adopts  the 

suggestion  scheme  to  be  fair— if  anything  be  more  than 
fair.  Let  the  rewards  be  based  on  the  savings  effected; 

let  them  be  generous  in  amount,  and  the  scheme  will 

have  a  much  better  chance  of  success  and  yield  much 

better  results  than  if  run  under  a  mean,  cheese-paring 

sort  of  a  split-cent  regime  which  can  only  eventually 

lead  to  disgust  on  the  part  of  those  from  whom  it  is 

your  mission  to  extract  or  coax  suggestions. 

A  mean,  niggardly,  system  of  rewards  is  about  on 

a  par  with  the  idea  of  rate  cutting  under  piece  or  bonus 

systems.  Any  man  who  would  cut  a  piece  or  bonus  rate 

ought  not  to  be  allowed  to  manage  a  shop — he  is  not 

only  cutting  his  own  throat,  but  he  is  bringing  the 

system  of  piece  and  bonus-work  into  disrepute  gen- 
erally, and  making  it  much  more  difficult  for  honest  men 

to  start  such  a  scheme.  To  my  mind  it  is  just  as  short- 

sighted a  policy  to  run  a  suggestion  system  on  a  scheme 

of  insignificant  rewards,  as  it  is  to  cut  a  piece  rate 

because  someone  happens  to  be  making  a  high  rate of  pay. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on 
useful  methods.  lt«  scope  includes  all  divisions 
of  the  machine  building  industry,  from  draft- 

ing room    to   shipping    platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,  and   those   published  are   paid   for 

Fitting  Locomotive  Crosshead  Keys 

By  F.  M.  A'Heakn 

An  unusual  number  of  engrine  failures  caused  by  the 
loosening  of  piston  rods  in  the  crossheads,  resulting  in 
broken  cylinders  or  heads  and  all  of  the  troubles  attend- 

ant upon  such  failures,  necessitated  an  investigation 
to  determine  the  cause. 

In  most  cases  there  was  evidence  that  the  key  used 

to  secure  the  piston  rod  in  the  crosshead  body  had  be- 
come loosened  while  the  locomotive  was  in  motion  and 

that  the  cotter  A,  Fig.  1,  used  to  prevent  the  key  from 
working  out,  was  sheared  off,  allowing  the  key  to  be 
thrown  from  the  crosshead  and  leaving  the  piston  free 

■■'fC--Taperfmf2* 
■■>(  -^i'-Taperi  in  12 

FIG.  I FIG.  2 

FIG.  1— PROPERLY  FITTED  KEl'.      FIG.   2— TEMPLET. 
SHOWING  ERRORS 

to  be  driven  out  through  the  ena  of  the  cylinder.  In 
some  cases  the  key  would  be  bent,  as  if  subjected  to  an 
excessive  heat.  In  other  cases  the  key  was  sheared  a 
slight  amount  at  the  larger  end  and  occasionally  a  key 
was  found  to  be  broken. 

A  number  of  reasons  for  the  key  failures  were  sug- 
gested; water  in  the  cylinder  of  piston  valve  engines 

being  most  frequently  mentioned.  This  would  have  been 
easy  enough  to  believe  were  it  not  for  the  fact  that 
piston  valves  had  been  in  use  for  several  years  before 
any  unusual  trouble  was  experienced  with  loose  pistons. 
Tracing  the  trouble  back  to  the  lathe  hand  who  fitted 
the  rods  into  the  crossheads  did  not  supply  the  answer 
as  the  taper  fits  were  well  made  and  did  not  appear  to 
be  at  fault. 

A  harder  grade  of  steel  was  tried  on  a  few  locomotives, 
and  was  satisfactory,  which  seemed  to  prove  that  the 
keys  as  formerly  used  were  too  soft.  As,  however,  the 
so-called  soft  keys  had  been  used  successfully  for  several 
years,  this  apparent  solution  was  not  entirely  acceptable 
and  the  entire  process  of  fitting  the  keys  was  carefully 
gone  over,  disclosing  the  following  conditions: 

The  keyways  in  the  crosshead  bodies  were  always  cut 
at  a  right  angle,  to  the  centerline  of  the  piston  rods  and 
the  piston  rod  keyways  were  formed  by  drilling  them 

in  a  jig  which  gave  a  taper  of  \  in.  in  12  in.  to  all  key- 
ways.  Therefore  it  was  reasonable  to  assume  that  noth- 

ing was  wrong  with  the  work  as  it  left  the  machine. 
The  temporary,  or  draw  keys,  used  to  draw  the  piston 

rods  into  the  crossheads  preparatory  to  fitting  the 
permanent  keys,  were  next  subjected  to  investigation 
and  afforded  a  surprise  to  all  concerned  for  they  were 

found  to  be  mostly  rough  forged  keys  with  tapers  rang- 
ing anywhere  from  \  to  1]  in.  in  12  inches.  After  the 

piston  rods  were  drawn  into  the  crossheads  by  the  use 

of  one  or  more  of  the  draw  keys,  the  size  would  be  mea- 
sured with  an  adjustable  gage  and  the  permanent  key 

machined  to  the  sizes  so  determined.  Examination  of 
several  of  these  keys  showed  that  they  were  not  all  of 
uniform  or  standard  taper,  due  to  the  fact  that  the 
bearing  in  the  rod  and  crosshead  body  had  become  dis- 

torted by  the  use  of  the  draw  keys,  and  the  permanent 
keys  fitted  to  the  distorted  kej^ways  in  the  questionable 
manner  described. 

A  set  of  templets  of  the  shape  shown  in  Fig.  2  was 
then  made  and  put  into  use  and  numerous  cases  were 
found  where  the  bearing  conditions  were  similar  to  those 
shown.  A  key  might  bear  only  at  points  B,  C,  and  D 
and  would  not  be  in  shear  but  would  be  subjected  to  a 
bending  action.  A  slight  bend  sometimes  brought  the 
1  ey  into  contact  at  E,  which  prevented  it  from  being 
driven  farther  although  the  rod  was  not  solidly  held  in 
the  crosshead.  A  few  rods  were  found  with  the  taper 
of  the  keyway  oposite  to  the  taper  of  the  key,  as  shown 
by  the  dotted  lines    F,  F. 

A  cleanup  of  the  matter  was  made  by  collecting  all 
draw  keys  not  machined  on  the  edges,  or  with  tapers 
other  than  *  in.  in  12  in.  All  that  could  be  salvaged  were 
made  over  into  the  standard  shape  and  all  others  were 
destroyed  to  prevent  their  future  use.  Machine  opera- 

tors making  keys  were  given  the  templets  with  instruc- 
tions to  inspect  each  keyway  and  see  that  the  bearing 

surfaces  of  rods  and  crossheads  were  in  suitable  condi- 
tion before  machining  the  keys.  They  were  told  that 

they  alone  would  be  held  responsible  unless  their  fore- 
man was  notified  and  the  responsibility  assumed  to  him. 

This  practice  was  carried  out,  and  fits  like  Fig.  1  insisted 
upon.  The  original  key  material  was  again  used  and  the 
loose  key  troubles  became  a  matter  of  history. 

All  of  which  goes  to  show  that  things  are  not  always 
what  they  seem  or  as  they  are  represented. 

A  Quick  Acting  Stud  Driver 
By  John  A.  Yungwirth 

The  quick  acting  stud  driver  described  by  Lee  Jack- 
son on  page  1007,  Vol.  57,  of  the  American  Machinist, 

reminds  me  of  a  tool  .that  I  made  for  a  similar  purpose 
some  time  ago. 
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As  shown  in  the  sketch,  the  driving  member  is  a 
round  bar  of  steel  with  one  end  hardened  and  the  other 
suitably  squared  for  a  wrench.  Before  hardening  the 
lower  end  a  cross  hole  was  drilled  in  it  to  fit  the  driving 
pin.     The  bushing  has  opposed  L-shaped  slots  in  it,  as 

Two  clamps,  H  and  /,  rest  upon  the  link  D,  and  have 
V-shaped  grooves  in  their  ends  to  clamp  plain  round 
shanks.  The  bolt  K,  passes  through  clearance  holes  in 
the  links  and  clamps,  and  is  threaded  into  the  oscillat- 

ing nut  L,  The  other  oscillating  piece  M,  is  a  washer 
and,  with  L,  allows  the  bolt  to  adjust  itself  to  the  posi- 

tion of  the  clamps.  The  nut  L  is  milled  flat  on  the  sides 
and  fits  into  a  pocket  in  the  clamp  so  that  it  will  not 
rotate. 

A  QUICK  ACTING   STUD   DRIVER 

I  have  tried  to  show  in  the  sketch,  and  the  driving  pin 
is  driven  tightly  into  the  cross  hole  after  the  bushing 
is  in  place. 

Besides  being  quick  acting,  this 
device  has  the  advantage  of  being  able 
to  prevent  careless  work.  While  the 
tool  is  being  turned  forward  the  driv- 

ing pin  remains  in  the  horizontal 
part  of  the  slot  and  the  end  of  the 
stud  bears  against  the  central  mem- 

ber. When  the  wrench  is  turned  back 
the  pin  must  return  to  the  vertical 
part  of  the  slot  and  release  the  hold 
or  the  stud  must  unscrew,  auto- 

matically indicating  the  setting. 
If  the  latter  happens  it  is  ample  evidence  that  the 

setting  has  not  been  properly  done.  The  stud  must  be 
set  tight  or  the  driver  will  not  let  go. 

Floating  Reamer  and  Holder 
By  Harry  J.  Murphy 

A  reamer  designed  for  use  in  a  screw  machine  and 
arranged  to  float  in  a  holder  is  shown  in  Fig.  1,  together 
with  a  table  of  dimensions  for  such  reamers  from  S  to 
lii  in.  in  diameter,  which  probably  covers  the  range  of 
sizes  required  in  screw  machine  work. 

The  fluted  portion  of  the  reamer  is  split  in  three  or 
four  places  to  allow  for  expansion  by  the  taper-head 

Floating  Holder  for  Reamers 
By  Jack  Williams 

The  sketch  shows  a  floating  holder  for  use  in  the  tur- 
ret of  a  screw  machine  or  in  the  spindle  of  a  lathe,  for 

holding  the  round  shanks  of  chucking  reamers  or  the 
squared  ends  of  hand  reamers.  The  body  of  the  tool  A, 
is  made  in  one  piece  with  the  shank  which  can  be  made 
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FIG.   1— adjustable  FLOATING  REAMER 

screw  shown.  The  shank  is  0.01  in.  smaller  than  the 

hole  in  the  holder,  in  which  the  reamer  is  held  by  a  slip- 
fit  pin  through  a  transverse  hole  in  the  shank.  A  longi- 

tudinal hole  through  the  reamer  and  expanding  screw 
provides  a  channel  for  cutting  lubricant. 

The  holder  and  adapter  are  shown  in  Fig.  2.  The 
holder  is  made  in  two  parts  so  that  it  can  be  brought 
into  alignment  with  the  machine  spindle. 

The  method  of  setting  is  as  follows:  The  holder  and 
adapter  are  mounted  in  the  turret  and  all  screws  and 
bolts  loosened.  A  standard  bar  is  chucked  true  vnth  the 
spindle  and  the  turret  moved  up  so  the  adapter  slips 
over  the  bar.  The  holder  can  then  be  locked  in  position 
by  tightening  the  screws  and  bolts.  A  hole  through  the 
adapter  is  provided  for  the  supply  of  cutting  lubricant 
to  the  reamer  by  means  of  flexible  tubing.  The  reamer 
and  adapter  shown  provide  a  reliable  equipment  for 
accurate  work  in  the  screw  machine,  or  turret  lathe. 

FLOATING  HOLDER  FOR  REAMERS 

either  taper  or  parallel  in  accordance  with  the  machine 
in  which  is  to  be  used. 

A  hardened  pin,  B,  is  driven  into  the  body  at  the 
bottom  of  the  bore  and  a  similar  pin  C,  having  a  con- 

caved face,  is  driven  in  the  end  of  the  link  D.  A  center 
point  is  turned  on  the  outer  end  of  the  link  at  E,  and  a 
.slot  is  milled  across  the  link  to  engage  the  driving  pin  F. 
The  ball  G  carries  the  endwise  thrust. 
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FIG.  2— HOLDER  AND  ADAPTER 
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A  Dependable  Vise  Stand 
By  F.  M.  A'Hkaen 

The  vise  stand  here  shown  is  intended  for  general  use 
in  connection  with  a  group  of  machine  tools  and  is  so 
designed  that  it  cannot  become  a  repository  for  useless 
odds  and  ends  and  an  eyesore  to  the  shop,  as 
do  so  many  wooden  benches  that  are  given 
over  to  general  service  instead  of  being  kept 
for  the  exclusive  use  of  one  workman. 

The  foundation  of  the  bench  is  a  piece  of 

10-in.  pipe  with  a  cast-iron  flange  at  each  end. 
The  top  is  a  piece  of  3-in,  plate,  24x34  in., 
riveted  or  bolted  to  the  upper  flange.  The 
shelves  are  of  i.-in.  sheet  metal  suspended 
from  the  top  plate  by  i-in.  bolts  and  separated 
by  bushings  cut  from  i-in.  pipe. 

tionably  a  machine  to  be  used  by  farmers  so  that  it 
must  be  simple  in  construction  and  at  the  same  time 
be  strong  enough  to  withstand  any  stresses  put  upon  it. 
The  accuracy  is  indicated  by  the  following  examples; 

Considerable  variety  in  material  is  shown,  three  oi 
the  pieces  being  of  cold  rolled  steel,  two  of  bronze  and 
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ri^OOR  STAND  FOR  VISE 

This  stanrf  offers  no  place  for  rubbish  to  accumulate 
and  the  metal  top  does  not  commend  itself  to  tired 
workmen  as  a  roosting  place,  therefore  it  may  be  kept 
in  reasonable  readiness  for  immediate  service. 

Grinding  Data  on  Cream-Separator  Work 
Through  the  courtesy  of  Theodore  H,  Miller,  Works 

Manager  of  the  De  Laval  Separator  Co.,  Poughkeepsie, 
N,  Y,,  we  are  able  to  present  six  interesting  examples 
of  grinding  practice  that  show  an  accuracy  of  produc- 

tion which  may  surprise  those  not  familiar  with  this 
kind  of  a  product.  While  a  cream  separator  hardly  comes 
under  the  head  of  agricultural  machinery  it  is  unques- 
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one  of  cast  iron.  The  dimensions  vary  from  310.75  mm. 
to  18  mm.,  or  approximately  from  12ft  to  U  in.  in 
length.  All  the  dimensions  excepting  those  of  the 

grinding  wheel,  column  6  of  the  tables,  are  in  milli- 
meters. Figures  in  column  6  are  in  inches.  Incidentally 

this  may  be  a  good  time  to  correct  two  erroneous  im- 
pressions; first,  that  any  part  of  this  separator  is  made 

at  the  home  plant  in  Sweden  and  second,  that  the  use 
of  the  metric  system  was  forced,  or  even  requested,  by 
the  home  company.  In  fact  the  American  company  \x> 
gan  by  using  English  measurements  and  it  was  not 
until  the  metric  system  had  been  in  use  for  about  five 
years  that  the  Swedish  company  knew  that  any  change 
had  been  made. 

It  will  be  noted  that  the  tables  given  apparently  con- 
tain about  all  the  information  that  could  be  asked  for  in 

connection  with  the  pieces  being  ground.  The  data 
includes  the  grinding  operations  in  the  order  in  which 
they  are  performed,  the  amount  of  stock  removed,  the 
tolerance,  production  per  hour,  the  number  of  pieces 
turned  out  for  each  dressing  of  the  grinding  wheel,  full 
information  as  to  the  size  and  kind  of  grinding  wheel 
used,  as  well  as  its  surface  speed,  and  the  make  of 
machine  on  which  the  operations  are  performed. 

Before  beginning  to  read  and  digest  the  information 
given  in  the  tables,  it  will  be  well  to  fix  thoroughly  in 
mind  that  for  most  practical  purposes  the  millimeter 
can  be  considered  as  0.04  in.     Considering  the  amount 

of  stock  removed  it  must  be  borne  in  mind 

-*f~d*  -«j        t),at  tjje  figures  given  are  fractions  of  a  milli- 
meter and  in  the  case  of  Fig.  1  that  the  .stock 

removed  by  rough  grinding  is  0.30  mm.  or 
approximately  0.012  in.     In  the  same  way, 
the  tolerance  works  out  so  that  0.02  mm.  is 
approximately  0.0008   in.   and   0.01    mm.   is 
0.0004,  approximately  a  half-thousandth. 

The  six  tables  accompanying  thi.s  article 
contain  full  and  complete  data  regarding  the 
grinding  of  the  parts  shown  in  the  outline 
above  them.  The  information,  which  can  be 
gleaned  at  a  glance  should  prove  particularly 
useful  to  all  those  having  grinding  operation? 
that  in  any  way  approximate  the  ones  given 
in  the  examples  shown. 

i  ftw 
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RunningJn  Bearings— ̂ Discussion 
By  Frank  C.  Hudson 

I  was  much  interested  in  the  methods  illus- 
trated in  the  article  by  Herbert  Crawford 

under  the  above  title  on  page  382,  Vol.  fiS,  of 
the  American  Machinist,  showing  the  Chal- 

mers method  of  running  in  connecting  rods 
and  crankshafts.  The  crankshaft  job  seems 
to  be  all  right,  as  the  bearings  are  run-in  with 
the  shaft  which  belongs  with  them.  In  the 
case  of  the  connecting  rods,  however,  I  believe 
that  this  method  is  open  to  criticism,  as  it 
assumes  all  the  crankpins  to  be  of  exactly  the 
same  diameter,  which  is  never  the  case,  al- 

though the  permissible  tolerances  may  be  very 
small.  Neither  do  I  believe  it  is  advisable  to 
run  any  new  motor  over  25  miles  per  hour  for 
the  first  five  hundred  miles. 

Running  connecting-rod  bearings  in  on  a 
single-size  shaft  cannot  give  the  proper  clear- 

ance for  lubrication  on  the  different  pins. 
Some  are  sure  to  have  less  clearance  than 
others,  and  to  be  more  in  danger  of  over- 

heating. When  it  comes  to  motor  bearings, 
motor  pistons  and  piston  rings,  I  believe  that 
selective  assembly  is  necessary  if  we  are  to 
have  the  best  work  at  a  commercial  price. 

Experimental  Blast  Furnace  for 

University  of  Minnesota 

Preliminary  sketches  of  the  proposed  ex- 
perimental blast  furnace  for  the  University 

of  Minnesota  have  been  drafted  at  the  North 
Central  Station  of  the  Bureau  of  Mines  at 

Minneapolis.  Records  obtained  in  34  experi- 
mental runs  on  small  scale  blast  furnaces, 

conducted  by  the  Bureau  of  Mines  at  Minne- 
apolis since  1919,  have  been  studied  for  the 

purpose  of  assisting  in  the  design  of  this 
experimental  furnace. 

These  data  will  also  be  used  in  considera- 
tion of  changes  in  the  bosh  and  hearth  of  the 

furnace  stack,  now  erected  outside  the  Minne- 
sota School  of  Mines  building,  which  is  to  be 

put  into  blast  according  to  program  about  the 
first  of  May,  A  method  of  studying  the  lines 
of  flow  of  stock  in  the  blast  furnace  by  the 
use  of  cardboard  models  filled  with  lead  .shot, 
which  was  developed  two  years  ago,  has  been 
u.sed  for  testing  the  flow  of  stock  in  the 
experimental  blast  furnace  proposed  for  the University. 

1921  Census  of  Iron  Blast  Furnaces 

According  to  the  Washington  Service  Bid- 
letin  there  were  134  establishments  reporting 
blast  furnace  products  valued  at  $5,000  or 
more  in  1921.  The  value  of  the  product 
showed  a  decrease  of  47.6  per  cent  from  1919 
to  1921  and  an  increa.se  of  31.1  per  cent  for 
the  7-year  period  since  1914.  When  com- 

parison is  made  with  1919,  the  decrease 
appears  big,  but  it  must  be  remembered  that 
1919  was  an  abnormal  year. 



460 AMERICAN     MACHINIST Vol.  58,  No.  12 

^merican^achinist 
Established  1877 

Kenneth  H.  Condit  and  Fred  H.  Colvin 
Editors 

)^ j         March  22,  1923        \ 

The  Gun  and  the  Armor  Plate 
in  Another  Guise 

SOME  one  asked  us  the  other  day  if  it  would  be  of 
any  use  to  make  a  twist  drill  which  could  stand 

double  the  speed  of  the  present  high-speed  drills.  When 
we  lifted  our  eyebrows  just  enough  to  indicate  that 
we  were  in  doubt  what  it  was  all  about  our  friend 

continued:  Could  anybody  use  such  a  drill  to  advan- 
tage? Would  he  pay  more  for  it  than  for  other  drills? 

Would  he  have  a  machine  with  sufficient  speed  to  use 
ihe  drill  up  to  the  limit? 

Here  was  once  more  the  race  between  the  gun  and 

"armor  plate.  Only  in  this  case  the  machine  has  the 
better  of  the  argument.  Discovery  of  new  materials, 
exhaustive  research  or  invention  must  precede  the  pro- 

duction of  a  tool  of  greater  resisting  qualities.  As 
soon  as  the  new  tool  has  been  made  the  machine 
designer  has  a  definite  problem  before  him  and  can 
proceed  to  solve  it.  No  discovery  or  invention  here; 
just  plain  engineering. 

And  yet,  has  the  machine  builder  always  done  his 
share?  Has  he  always  produced  the  machine  which 
will  use  the  tool  up  to  its  limit?  Do  grinding  machines 
have  the  proper  speeds  for  various  kinds  and  sizes 
of  wheels  and  work?  Does  the  small  internal  grinding 
machine  give  the  wheel  sufficient  speed  to  prevent 
excessive  wear?  Do  the  upright  and  radial  drilling 
machines  have  sufficient  speed  for  medium  or  small 
drills?  Does  the  screw  machine  have  sufficient  speed 
for  work  of  smaller  diameter  than  its  nominal  capacity 
or  for  small  holes?  Can  the  lathe  use  to  advantage  a 
high-speed  steel  tool  when  the  cut  is  light  and  the 
work  of  small  diameter?  Do  the  shaper  and  planer 
have  the  proper  speeds  for  light  cuts? 

Strange  to  say,  the  development  of  machine  tools 
after  the  invention  of  high-speed  steel  was  along  the 
lines  of  increased  strength  and  power — the  taking,  of 
heavy  cuts,  though  by  far  the  greater  part  of  all  ma- 

chine work  requires  relatively  light  cuts  only. 
As  one  machine-tool  builder  said  some  years  ago, 

"We  can  build  a  machine  which  will  take  a  chip  a  foot 
square,  if  you  will  furnish  the  tool."  But  he  did  not 
say,  "We  can  build  a  machine  which  will  take  a  chip  at 
the  rate  of  a  mile  a  minute  if  you  will  furnish  the 

tool." It  is  true  the  present  tools  are  not  yet  capable  of 
taking  cuts  at  that  rate,  but  it  is  also  true  that  most 
machines  limit  the  speed  these  tools  are  capable  of 
maintaining.  And,  what  is  worse,  why  should  anyone 
try  to  develop  tools  which  will  stand  higher  speeds  if 

"there  are  no  machines  in  which  to  use  theiH? 

Combinations 

In  Protection  of  Trade 

PRESENT  conditions  in  the  crude  rubber  industry 
ind  in  certain  chemical  and  drug  lines  lead  us  to 

hope  that  even  the  demagogs  will  admit  that  there 
may  be  combinations  to  protect  trade  as  well  as  the 
combinations  in  restraint  which  have  given  them  such 
good  targets.  A  combination  that  will  advance  trade 
and  protect  the  interests  of  its  members  and  their 
country  country  is  not  looked  at  askance  by  our  friends 
in  Europe.     On  the  contrary  they  rather  favor  it. 

Drastic  restrictions  to  prevent  our  own  industries 
from  devouring  each  other  may  be  all  very  well  but 
when  such  laws  put  our  importers  and  the  rest  of  us 
completely  in  the  hands  of  an  alien  combination  it  is 
time  to  reconsider.  Just  such  a  situation  exists  with 
crude  rubber.  The  British  colonial  growers  who  con- 

trol about  seventy-five  per  cent  of  the  world's  output 
can  practically  dictate  the  price  of  crude  rubber  be- 

cause it  is  illegal  for  our  importers  to  do  otherwise 
than  bid  against  each  other  for  whatever  rubber  is 
available.  If  the  supply  is  insufficient  the  price  is  bid 
up  to  needlessly  high  levels.  The  same  situation 
exists  with  such  commodities  as  quinine  and  iodine 
which  are  not  produced  in  the  United  Sta'es. 

Perhaps  if  their  own  pocketbooks  begin  to  suffer 
from  the  high  cost  of  imported  essentials  our  wdndy 
wiseacres  will  stop  talking  long  enough  to  think.  One 
good  thoroughgoing  thinking  spell  on  the  situation 
would  probably  lead  to  a  change  of  policy  that  would 
be  a  boon  to  American  commerce  and  industry.  But 
probably  it  is  expecting  too  much  of  a  demagog  to  ask 
him  to  think.     The  effort  might  be  fatal. 

Apparently  there  is  only  one  thing  for  us  to  do  and 
that  is  to  send  men  to  Congress  who  are  able  and 

willing  to  think  and  not  avCi'se  to  carrying  out  the 
decisions  reached  by  thought.  In  the  meantime  tires 
will  probably  come  high,  for  Fords  as  well  as  for 
bigger  cars. 

Beware  of  Generalities 

IT  IS  A  question  whether  proverbs,  rules 
cf  conduct  and  other  generalities  have  done 
more  good  than  harm.  They  have  a  tend- 

ency to  rock  common  sense  and  analytical 
thought  to  sleep.  If  a  case  is  of  so  little 
importance  that  we  cannot  afford  to  give  it 

a  few  minutes  of  thought,  it  is  hardly  important  enough 
to  apply  a  rule  to  it.  You  ask  a  superintendent  why  he 
does  not  do  a  certain  job  on  the  milling  machine  instead 

of  the  shaper,  and  he  answers  glibly,  "Cutters  cost  too 
much."  "Why  don't  you  do  that  job  on  the  screw  machine 
instead  of  the  lathe?"  Answer:  "Quantity  is  too  small." 
Did  he  actually  figure  out  if  this  is  so?  Probably  not. 

Most  likely  he  applied  two  generalities,  which  even-- 
body  is  supposed  to  understand.  "But  why,"  you  ask, 
"don't  you  look  carefully  into  the  merits  of  each  case?" 
"Have  too  many  other  things  to  do."  Third  generality. 
Beware  of  generalities,  they  cost  too  much. 

)^ ^ 
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Shop  Equipment  News 
Eleveyor  Electrical  Industrial 

Elevating  Truck 
The  Eleveyor  Industrial  Truck  Co., 

56  Huntington  St.,  Brooklyn,  N.  Y., 
has  recently  placed  on  the  market  a 
material  handling  vehicle  known  as 
the  Eleveyor.  It  may  be  used  either 
as  an  ordinary  platform  truck,  or  by 
using  its  special  features,  as  an  ele- 

vating and  tiering  machine. 
The  main  side  members  of  the 

frame  are  made  of  rolled  steel,  deep 
in  section  and  rigidly  joined  to  the 
platform  guiding  uprights.  The  up- 

rights are  designed  to  resist  flange 
distortion  against  the  pressure  of 
the  platform  rollers,  and  because  of 
their  inherent  strength  they  elimi- 

nate the  need  of  diagonal  bracing 
and  render  the  battery  compartment 
free  of  overhead  obstructions. 

The  forward  end  of  the  frame  is 
supported  on  two  large  helical 
springs  that  bear  upon  the  drive 
axle.  The  dash  and  step  are  each 
formed  of  one  piece  of  pressed  steel, 
and  the  step  may  be  folded  up  to  re- 

duce the  overall  truck  length  when 
necessary. 

The  platform  is  also  one  piece  of 
pressed  steel,  flanged  at  the  sides 
and  supported  by  two  helical  springs 
that  project  from  pockets  in  the  ends 
of  the  deeply  sectioned  supporting 
arms.  The  arms  extend  from  the 
carriage,  which  has  widely  spaced 
rollers  that  travel  in  the  vertical 

guides.  The  platform  spring  sus- 
pension is  intended  to  cushion  the 

load  against  the  shocks  of  an  uneven 
roadway.  The  truck  is  designed  to 
carry  2  tons,  and  the  platform  can 
be  elevated  through  a  distance  of 
70  inches. 

The  drive  gearing  is  housed  be- 
tween the  two  halves  of  the  drive 

axle.  A  fully  enclosed  heavy-duty 
2-hp.  General  Electric  motor  is  ad- 

justably attached  to  the  axle  housing 
and  drives  an  intermediate  pinion 
shaft  by  means  of  an  oversized  Morse 
silent  chain.  The  pinion  shaft  en- 

gages a  forged  ring  gear  in  the  dif- 
ferential on  the  driving  axle.  The 

parts  in  the  axle  housing  run  in  a 
bath  of  oil.  The  drive  axles  are  of 
chrome-nickel  steel,  full  floating,  six 

splined,  and  engage  the  road  wheels 
through  heavy-duty  universal  joints, 
the  halves  of  which  are  integral 
with  the  hub  cap.  S.K.F.  deep-groove 
ball  bearings  are  used  throughout. 

The  driving,  braking  and  torque 
stresses  are  conveyed  to  the  frame 

by  means  of  a  parallel  link  suspen- 
sion composed  of  three  links  that 

connect  the  drive  axle  with  the 
frame.  The  torque  link  is  located 
centrally  on  top  of  the  axle  housing 
and  above  the  other  two  horizontal 

means  of  a  chain  passing'  over  the 
load  wheel  and  platform  sheave.  The 
hoist  gearing  consists  of  a  parallel 
crank  motion  directed  against  a 

spur  gear  load  wheel  by  two  encir- 
cling yokes  that  continuously  en- 
gage two-thirds  of  the  load  wheel 

teeth.  The  platform  motion  may  be 
arrested  at  any  point  and  is  auto- 

matically stopped  when  fully  up  or 
down.  A  double  rope  control  oper- 

ates the  hoist.  A  total  speed  reduc- 
tion of  101  to  1  is  had  from  the 

motor  to  the  platform. 
A  24-volt  Exide  storage  battery  is 

usually  employed.  The  controller  is 
a  G.  E.  unit  having  three  speeds  each 

KLEVEYOR  ELECTRIC   INDUSTRIAL  TRUCK 

driving  links.  The  parallel  arrange- 
ment is  intended  to  provide  sufficient 

vertical  movement  so  that  either 

wheel  may  go  over  an  obstacle  with- 
out injury  to  the  frame.  It  is  also 

intended  to  permit  the  easy  removal 
of  the  entire  transmission  assembly. 
All  four  wheels  are  steered  by  means 
of  long  lever  arms,  while  only  two 
are  provided  with  driving  power. 
The  brake  drum  is  placed  on  the 

pinion  shaft. 
A    hoist,    driven    by    a    separate 

motor,    elevates    the    platform    by 

way.  It  is  equipped  with  a  neutral- 

return  spring  to  keep  the  driver's hand  on  the  lever.  The  truck  can  be 
driven  5  or  6  miles  per  hour  when 

fully  loaded." 
There  are  two  models  of  trucks 

available.  Model  A  has  an  overall 

length  of  either  126  or  117  in.,  de- 
pending on  whether  the  step  is  down 

or  folded  up.  It  can  be  turned  within 
a  10-ft.  radius.  The  platform  on  the 
model  is  70  x  38  in.  and  is  18  in. 
above  the  floor  at  its  minimum 
height.      Model    B    has    an    overall 



462 AMERICAN     MACHINIST Vol.  58,  No.  12 

length  of  116  or  107  in.,  respectively, 
with  and  without  the  step  in  use. 

When  carrying  a  36  x  60  in.  trans- 
portable platform  it  can  be  turned 

within  a  96-in.  radius.  Its  elevating 
platform  is  60  x  28  in.,  and  at  its 
minimum  height  is  11  in.  above  the 
floor  level.  Both  models  have  an 
overall  height  of  86i  in.  and  are  pro- 

vided with  20  X  5  in.  drive  wheels. 
The  trailing  wheels  of  the  models 
are  16  x  4  and  lOJ  x  5  in.,  respec- 
tively. 

« 

Schaap  "Out  Slide  Mikes" 
for  Measuring  Diameters 
An  instrument  for  measuring  out- 

side diameters  on  work  such  as  pis- 
tons, that  reads  directly  in  fractions 

of  an  inch  and  thousandths  of  an 
inch  oversize  has  recently  been  placed 
on  the  market  by  the  Schaap  Co., 
344  Cumberland  St.,  Brooklyn,  N.  Y. 

The  "out  slide  mike,"  as  the  de- 
vice is  designated,  and  as  shown  in 

the  accompanying  illustration,  is 
made  of  one  piece  of  sheet  steel, 
which  thereby  limits  the  possibility 

SCHAAP  "OUT  SLIDE  MIKES"  FOR 
MEASURING  DIAMETERS 

of  its  getting  out  of  adjustment.  It 
measures  diameters  from  21  to  5^ 
in.  to  thousandths  of  an  inch.  It 
does  not  require  the  workman  to  be 
well  versed  in  decimals  to  get  a 
reading. 

A  diameter  measuring  4.3175  in. 
by  means  of  a  micrometer  caliper, 
will  read  as  4A  +  0.005  in.  on  the 
instrument.  The  fractional  size  is 
read  at  the  point  where  the  arrow 
matches  the  scale,  and  the  thou- 

sandths of  an  inch  over  the  frac- 
tional size  are  obtained  by  matching 

the  graduations  on  the  two  ends  of 
the  device,  as  when  reading  any 
instrument  having  a  vernier. 

The  device  has  graduations  that 
are  legible  and  much  larger  than 
those  on  a  caliper.  Furthermore,  it 
is  compact  and  does  not  require  the 
delicate  feel  that  is  essential  in  the 
accurate  use  of  the  micrometer.  A 
similar  but  smaller  instrument  meas- 

uring diameters  from  i  to  21  in.  is 
also  ready  for  the  market. 

Chicago  Pneumatic  Small 
Direct-Connected  Air 

Compressor 
A  small  air  compressor,  shown  in 

the  accompanying  illustration,  that 
can  be  run  at  high  speed  and  directly 
connected   to   an   electric   motor   or 

maker  claims  is  essential  to  the  suc- 
cessful operation  of  an  automatically 

controlled  compressor. 
A  water  control  valve  is  also  fur- 

nished, which  is  operated  by  air  pres- 
sure governed  by  the  centrifugal 

unloader.  Since  the  lubrication  is 
accomplished  by  a  combination  pump 
and  splash  system,  the  complete  unit 

CHICAGO   PNEUMATIC    SMALL  DIRECT-CONNECTED    AlK   COMPRESSOR 

internal  combustion  engine,  has 
recently  been  developed  by  the 
Chicago  Pneumatic  Tool  Co.,  6  East 
44th  St.,  New  York,  N.  Y. 

The  compressor  is  of  the  vertical, 

duplex,  single-acting,  water-cooled 
type  and  is  fitted  with  Slmplate  flat 
disk  inlet  and  discharge  valves.  The 
lift  of  these  valves  is  straight  and 
uniform,  affording  a  maximum  of 
valve  area,  thereby  increasing  the 
speed  at  which  the  compressor  may 

operate  and  allowing  the  use  of  di- 
rect drive. 

The  machine  is  built  in  three 
sizes,  having  piston  displacements  of 
128,  160  and  210  cu.ft.  per  mln. 
Each  is  suitable  for  working  pres- 

sures of  150  lb.  per  square  inch  and 
is  designed  to  run  at  a  speed  of  600 
r.p.m.  Standard  equipment  includes 
a  hand  starter  for  the  motor  and  an 

inlet  valve  unloader  for  the  com- 

pressor. 
If  an  intermittent  supply  of  air  is 

demanded,  the  motor  can  be  fur- 
nished with  an  automatic  starter 

which  starts  and  stops  the  unit 
within  predetermined  pressure  limits. 

With  this  type  of  starter,  the  com- 
pressor is  equipped  with  a  centrifu- 

gal unloader  which  automatically  re- 
lieves the  compressor  of  its  load 

while  the  motor  is  starting  up  or 
shutting  down.     This  condition  the 

is  automatic  in  every  detail,  as  it 

controls  the  electric  current,  air  de- 
livered, circulating  water  and  lubri- cation. 

Qough  Machine  for  Lapping 

Automotive  Cylinders 

A  machine  for  lapping  the  cylin- 
ders of  automotive  engines  has  re- 

cently been  devised  by  R.  M.  Clough 
of  Meriden,  Conn.,  and  is  now  on  the 
market  in  conjunction  with  the  hand 

FIG.    1— CLOUGH  CYLINDER   REAMING 
FIXTURE,   DISASSEMBLED 

reaming  fixture  also  made  by  Mr. 
Clough. 

The  reaming  fixture  is  shown  dis- 
assembled in  Fig.  1.  It  is  designed 

to  facilitate  reaming  the  bore  of  any 

automotive  engine  having  a  remov- 
able head,  without  dismounting  the 

engine  from  the  car  or  other  location. 
It  consists  of  a  guide  to  be  attached 
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to  the  cylinder  block  by  means  of  the 
regular  studs,  a  bar  closely  fitting 
the  guide,  and  one  of  the  standard 

Clough  expansion  reamers  of  suitable 
size.  The  reamer  is  to  be  turned  by 

hand,  while  the  fixture  assures  ac- 
curacy of  centering  and  alignment. 

The  lapping  machine,  shown  in 
Fig.  2,  attaches  to  the  cylinder  block 
by  means  of  straps  and  is  driven  by 
a  i-hp.  constant-speed  electric  motor. 
The  vertical  spindle  is  centered  with 
the  cylinder  bore  and  to  the  lower 
end  is  attached,  by  means  of  a  float- 

ing connection,  an  expanding  lap  of 
copper. 

The  motor  drives  the  spindle  at  a 
constant  rotative  speed  of  112  r.p.m. 
and  imparts  to  it  a  reciprocative 
movement  at  the  rate  of  49  strokes 
per  minute.  The  amplitude  of  the 
reciprocating  movement  is  quickly 
adjustable  from  zero  to  a  maximum 
of  12  inches.  A  slip  gear  in  the 
driving  train  provides  for  stopping 
the  reciprocating  movement  of  the 

spindle  at  any  time  without  interfer- 
ing with  its  rotation.  With  the  slip 

gear  out  of  action  the  lap  may  be 
moved  up  or  down  by  hand  at  will 
while  revolving. 

The  upper  part  of  the  device 
swivels   upon  the  base  so  that  by 

FIG.    2— CLOUGH    CYLINDER 
LAPPING  MACHINE 

loosening  a  single  clamping  bolt,  it 
may  be  swung  out  of  the  way  for 
the  purpose  of  adjusting  or  changing 
the  lap,  and  then  returned  to  its  cen- 

tral position  with  certainty  by  swing- 
ing it  back  against  a  stop. 

After  the  lapping  has  been  com- 
pleted upon  a  bore  and  before  dis- 

turbing the  setting,  a  piston  and 
rings  may  be  substituted  for  the  lap 
for  the  purpose  of  running  in. 

OHIO  BATTERY-CHARGING  MOTOR-GENERATOR  SET 

Ohio  Low- Voltage  Battery- 

Charging  Motor-Generator 
Set 

A  low-voltage  motor-generator  set 
intended  particularly  for  charging 
storage  batteries  such  as  used  on 
automobiles  and  radio  sets  has  re- 

cently been  placed  on  the  market  by 
the  Ohio  Electric  and  Controller  Co., 
5900  Maurice  Ave.,  Cleveland,  Ohio. 

The  set,  shown  in  the  illustration 
herewith,  is  designed  for  charging  6- 
to  12-volt  storage  batteries  and  con- 

sists of  a  ball-bearing  Ohio  low-volt- 
age d.c.  generator  and  an  Ohio  motor 

wound  for  a.c.  current.  The  motor 
and  generator  are  connected  by  a 
flexible  coupling.  An  ammeter  and 
rheostat  are  provided  with  which  to 
regulate  the  charging  rate,  which 
varies  from  1  to  20  amperes.  Line 
connection  to  the  motor  is  obtained 
by  means  of  a  10  ft.  wire  lead  with 
attachment  plug,  while  the  batteries 
are  connected  to  the  generator  by  6 
ft.  leads  with  spring  terminal  clips. 
The  set  is  simply  and  easily  operated 
and  runs  with  comparative  silence. 

stands  5  ft.  3  in.  over-all.  The  diam- 
eters of  the  bottom  and  top  are, 

respectively,  24  and  12  inches. 
The  company  claims  that  the  gen- 

erator is  simple  to  operate,  having 

Milburn  Portable  Acetylene 

Welding  Generator 
The  latest  addition  to  the  line  of 

welding  and  cutting  equipment  of 
the  Alexander  Milburn  Co.,  1416 
West  Baltimore  St.,  Baltimore,  Md., 
is  the  portable  acetylene  generator 
shown  in  the  illustration  herewith. 

The  purpose  of  the  generator  is  to 
provide  a  source  of  acetylene  gas  for 
use  in  oxy-acetylene  welding,  with- 

out the  use  of  cylinders  containing 
gas  at  high  pressure. 

The  generator  has  a  capacity  for 
30  lb.  of  carbide,  which  is  equivalent 
to  150  cu.ft.  of  cylinder  gas.  It  has 
a  steel  body  welded  throughout, 
weighs   approximately   200   lb.   and 

MILBURN    PORTABLE   ACETYLENE 
GENERATOR 

few  parts,  and  that  no  clocks  nor 
motors  are  needed  because  it  oper- 

ates automatically. 

Record  Year  in  Railroad 

Equipment  Buying 
That  records  will  be  established  in 

the  making  and  marketing  of  railway 
equipment  during  the  coming  year,  is 
the  opinion  of  Donald  D.  Conn,  man- 

ager of  the  public  relations  department 
of  the  American  Railway  Association. 
The  buying  of  freight  cars  and  engines 
will  be  continued  during  the  entire 
year,  according  to  Mr.  Conn.  During 
1922  there  were  ordered  136,718  freight 
cars  and  2,709  locomotives,  which  num- 

bers will  be  exceeded  this  year.  Orders 
for  freight  cars  of  all  descriptions  Feb. 
15  amounted  to  97,932  and  locomotives 
ordered  numbered  1,915,  stated  Mr, 
Conn. 
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Central  Topics  for  Foreign 
Trade  Convention 

Two  central  topics  for  the  Tenth  An- 
nual Foreign  Trade  Convention,  to  be 

held  in  New  Orleans  May  2  to  4,  have 
been  developed  by  the  elaboration  of  the 
program  for  the  three-day  session. 
They  are:  "Eurppe's  ability  to  buy 
American  goods,  as  evidenced  by  a 
thorough-going  study  of  European  con- 

ditions today  and  the  progress  made 
during  the  last  year,"  and  "The  best 
ways  and  means  to  cheapen  and  per- 

fect the  movement  of  exports  and  im- 
ports between  the  Central  United 

States  and  the  seaboard." 
The  first  topic  will  be  discussed  upon 

the  basis  of  a  carefully  prepared  report, 
rendered  by  a  special  committee  which 
has  been  at  work  for  a  year,  under  the 
auspices  of  the  National  Foreign  Trade 
Council,  and  a  special  paper  on  the 
year's  progress  in  Europe,  rendered  by 
Dr.  J.  W.  Jenks,  of  the  Alexander  Ham- 

ilton Institute  of  New  York. 
►  A  group  of  nationally  noted  bankers 
will  discuss  the  financial  aspects  of 

foreign  trade,  the  effects  of  the  ex- 
change situation,  and  the  present  state 

of  credits. 
New  Orleans,  through  its  port 

authorities,  the  Board  of  Commission- 
ers of  the  Port  of  New  Orleans,  will 

stage,  on  May  5,  the  day  succeeding  the 
close  of  the  trade  convention,  the 
formal  opening  of  the  Inner  Harbor 
and  Industrial  Canal,  which  links  the 
Mississippi  with  the  Gulf  of  Mexico,  via 
Lake  Pontchartrain.  It  will  also  hold 
a  conference  with  representatives  of  all 
Mississippi  Valley  and  Gulf  Coast 
cities,  upon  "better  port  facilities  and 
equipment"  with  a  view  of  perfecting 
waterway  transport  to  supplement  the 
railroads. 

» 

Siam  Buying  Locomotives 
A  French  company  has  obtained  the 

contract  for  ten  new  locomotives  for 
the  Siamese  State  Railways  on  the 

basis  of  the  lowest  tender  in  competi- 
tion with  American,  British,  Belgian, 

and  German  concerns,  according  to  a 

report  from  Consul  E.  E.  Brodie,  Bang- 
kok, to  the  Department  of  Commerce. 

The  total  amount  budgeted  being  con- 
siderably in  excess  of  the  lowest  tender, 

a  portion  of  the  surplus  over  and  above 
the  price  quoted  for  the  10  locomotives 
was  diverted  to  the  purchase  of  four 

additional  locomotives  from  an  Ameri- 
can company  and  two  from  a  British 

concern. 

At  the  present  time  only  British  and 
German  locomotives  are  in  use  on  the 
Siamese  State  Railways,  and  the  new 
contracts  mark  the  introduction  into 
Siam  of  the  first  American  railway 
equipment  of  this  character.  American 
exporters  are  at  some  disadvantage  in 
obtaining  orders  for  heavy  railway 
equipment  in  Siam  in  competition  with 
British  and  Continental  Europefin 
firms.  The  greater  distance  involved 
necessitates   a   heavier   freight  charge 

on  American  made  products.  As  there 
is  no  direct  steamer  service  between 
United  States  ports  and  Bangkok, 
freight  originating  in  the  United  States 
and  consigned  to  Bangkok  must  be 
transshipped  either  at  Hongkong  or 
Singapore,  both  British  ports. 

Furthermore,  the  unfavorable  ex- 
change rate  is  another  feature  that 

may  in  effect  be  termed  discriminatory 
against  American  products.  The  dif- 

ference between  the  buying  and  selling 
rates  in  the  conversion  of  American 
money  into  ticals  or  vice  versa  is  about 
3  cents,  whereas  the  difference  in  buy- 

ing and  selling  sterling  is  only  J  cent. 

Records  Broken  at  Youngs- 
town   Steel   Mills 

There  is  at  present  the  greatest 
boom  in  the  output  of  iron  and  steel 
products  that  the  Youngstown  District 
has  ever  experienced,  not  even  except- 

ing the  period  during  the  recent  war. 
When  the  schedules  for  the  current 
week  were  announced,  it  was  easily 
observed  that  the  peak  to  be  reached 
was  such  as  to  make  a  record  for  the 
district.  Taking  as  a  whole  all  iron, 
steel  and  fabricating  industries,  they 
are  said  to  be  operating  at  approxi- 

mately 95  per  cent  of  their  capacities 
at  present. 

While  steel  making  continues  at  full 
capacity,  more  blast  furnaces  are  be- 

ing blown  in.  It  is  stated  that  of  the 
117  sheet  mills  in  the  district,  115  of 
them  are  in  operation.  Thirty-seven 
of  the  forty-six  blast  furnaces  in  the 
district  are  producing,  with  prepara- 

tions underway  for  opening  more  of 
them. 

Meeting  of  American  Engineering 

Council 

A  meeting  has  been  called  for  March 
23  and  24  of  the  executive  board  of 
the  American  Engineering  Council,  the 

executive  body  of  the  Federated  Ameri- 
can Engineering  Societies.  The  meet- 

ing will  be  held  at  Cincinnati,  Ohio,  and 

government  reorganization  and  refor- estation will  be  taken  up. 

Officers  of  Hungarian  Engineers 

The  following  officers  w«re  elected 
•for  the  coming  year  by  the  Social 

Organization  of  Hungarian  Engmeers: 
Alexander  Strobl,  president;  Dr.  Adal- 

bert Elek,  vice  president  and  Julian  J. 
Wittal,  treasurer. 

»   
Pan  American  Conference 

The  fifth  annual  Pan  American  Con- 
ference will  be  held  Mar  25  at  Santiago, 

Chile,  under  the  auspices  of  the  Chile- 
American  Association.  An  interesting 

program  has  been  outlined  and  rnany 

prominent  speakers  have  accepted  invi- tations to  be  present. 

A.S.M.E.  Discussion  on 

Turbine  and  Diesel 

Locomotives 
The  regular  monthly  meeting  of  the 

New  York  section  of  the  A.S.M.  E.  was 
held  on  March  13.  Papers  were  pre- 

sented on  the  application  of  the  Diesel 
engine  and  steam  turbine  to  the  loco- 

motive, by  Elmer  A.  Sperry,  president 
of  the  Sperry  Gyroscope  Co.,  and  Al- 

bert F.  Stuebing,  mechanical  depart- 
ment editor  of  the  Railway  Age.  Mr. 

Sperry  also  presented  at  the  meeting  a 
return  message  from  the  national  engi- 

neering body  in  Japan,  to  whom  on  the 
occasion  of  its  twenty-fifth  birthday, 
he  had,  as  an  honorary  vice-president, 
last  autumn  presented  greetings  and 
congratulations  from  the  A.S.M.E. 

The  discussion  on  the  Diesel  engine 
by  Mr.  Sperry  emphasized  the  fact  that 
in  the  comparatively  near  future  this 
type  of  internal-combustion  engine  is 
bound  to  replace  the  steam  locomotive. 
No  practical  working  model  has  yet 
been  devised,  however,  so  that  the  use- 

ful steam  locomotive  with  its  wasteful 
consumption  of  fuel  must  still  be  the 
chief  source  of  transportation.  The  ex- 

perimental models  that  have  been  de- 
signed to  feed  the  fuel  drop  by  drop 

instead  of  en  masse  have  shown  great 
savings.  A  2,000-hp.  unit  has  shown 
a  saving  of  $90,000  a  year  on  fuel  con- 

sumption alone,  taking  fuel  at  $1.50  a 
bbl.  Also,  with  the  use  of  Diesel  en- 

gines, Mr.  Sperry  stated,  unit  locomo- 
tives would  be  possible  so  that  each 

smaller  unit  of  which  it  would  be  made 
could  be  replaced  quickly  with  only  a 
few  hours'  delay.  Thus,  locomotives 
would  be  on  the  rails  instead  of  in  the 
repair  shops  the  greater  portion  of  the 
year  as  is  the  case  at  present.  The 
needs  now  are  for  a  practical  method 
of  feeding  the  oil  drop  by  drop  in  such 
a  way  that  a  large  starting  torque  will 
be  available;  a  more  direct  method  of 
drive  than  is  supplied  by  the  use  of 
gears;  a  smaller  boiler  unit;  and  lastly 
a  method,  which  is  at  present  partly 
supplied  by  the  use  of  auxiliaries  such 
as  heat  and  light  units,  whereby  the 
weight  of  the  locomotive  is  increased 
to  provide  traction  power. 

Mr.  Stuebing  in  his  discussion  of  the 
steam  turbine  pointed  out  that  the  pres- 

ent experiments  are  failures  largely 
because  of  the  limited  horsepower  that 
can  be  developed  by  the  turbine  that 
must  be  used.  He  stated  that  in  its 
present  stage  it  is  impractical  for 
American  use,  as  any  saving  of  fuel 
resulting  would  be  counteracted  by  a 

greater  increase  in  the  labor  costs  due 
to  an  increase  in  the  number  of  loco- 

motives needed  to  pull  the  same  weight 
of  cars.  An  increase  of  train  units  would 
also  increase  the  number  of  double 
tracks  and  sidings  required  and  would 
further  demand  larger  terminals.  All 
this  would  cost  so  much  that  it  is 
problematical  if  the  turbine  can  ever 
be  of  practical  use  on  locomotives,  even 
at  a  great  saving  of  fuel. 
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Research  Graduate  Assistant- 

ships  Available  at  University 
of  Illinois 

To  assist  in  the  conduct  of  engineer- 
ing research  and  to  extend  and 

strengthen  the  field  of  its  graduate 
work  in  engineering,  the  University  of 
Illinois,  Urbana,  maintains  fourteen 
Research  Graduate  Assistantships  in 
the  Engineering  Experiment  Station. 
Two  other  such  assistantships  have 
been  established  under  the  patronage 
of  the  Illinois  Gas  Association.  These 
assistantships,  for  each  of  which  there 
is  an  annual  stipend  of  $600  and  free- 

dom from  all  fees  except  the  matricula- 
tion and  diploma  fees,  are  open  to 

graduates  of  approved  American  and 
foreign  universities  and  technical 
schools  who  are  prepared  to  undertake 
graduate  study  in  engineering,  physics, 
or  applied  chemistry. 
An  appointment  to  the  position  of 

Research  Graduate  Assistant  is  made 
and  must  be  accepted  for  two  consecu- 

tive collegiate  years  of  ten  months  each, 
at  the  expiration  of  which  period,  if  all 
requirements  have  been  met,  the  degree 
of  Master  of  Science  will  be  conferred. 
Half  of  the  time  of  a  Research  Gradu- 

ate Assistant  (approximately  900  clock 
hours  for  each  ten-month  period)  is  re- 

quired in  connection  with  the  work  of 
the  department  to  which  he  is  assigned, 
the  remainder  being  available  for 
graduate  study. 

Nominations  to  these  positions,  ac- 
companied by  assignments  to  special 

departments  of  the  Engineering  Ex- 
periment Station,  are  made  from  ap- 
plications received  by  the  Director  of 

the  Station  each  year  not  later  than 
the  first  day  of  March.  The  nomina- 

tions are  made  by  the  Executive  Staff 
of  the  Station,  subject  to  the  approval 
of  the  President  of  the  University. 
Nominations  are  based  upon  the  char- 

acter, scholastic  attainments,  and  prom- 
ise of  success  in  the  principal  line  of 

study  or  research  to  which  the  candi- 
date proposes  to  devote  himself.  Pref- 

erence is  given  those  applicants  who 
have  had  some  practical  engineering  ex- 

■  perience  following  the  completion  of 
their  undergraduate  work.  Appoint- 

ments are  made  in  the  spring,  and  they 
become  effective  the  first  day  of  the 
following  September.  Vacancies  may 
be  filled  by  similar  nominations  and  ap- 

pointments at  other  times.  This  year 
the  latest  date  for  filing  applications 
has  been  extended  to  April  1. 

Many  buyers  have  placed  orders  for 
delivery  in  the  third  quarter  of  the 
year,  although  so  far  practically  no 
deliveries  for  the  last  quarter  have 
been  scheduled.  Buyers  evidently  fore- 

see a  comparative  shortage  of  material 
for  some  months  to  come  and  they 
are  anxious  to  stock.  There  is  also  a 
great  activity  in  the  ferro-manganese 
and  coke  markets,  influenced,  of  course, 
by  the  activity  of  the  foundries. 

January  Machine  Exports 
Same  as  Year  Ago 

After  the  particularly  good  showing 
in  December,  exports  of  metal  working 
machinery  in  January  of  this  year 
slumped  to  practically  the  level  of  ex- 

ports in  January  of  1922.  The  de- 
tailed figures,  which  are  those  of  the 

Bureau  of  Foreign  and  Domestic  Com- 
merce, follow: 

EXPORTS    METAL-WORKING    MACHINERY 
January  January 
1922  1923 

Lathes;    $64,316  J58,683 
Boring  and  drilling  machines..  84,435  57,922 
Planers,  shapere  and  slottere. . .  20,508  15,965 
Bending  and  power  presses....  74,698  23,205 
Gearcutters    8,104  5,550 
Milling  machines.    14,599  65,597 
Thread     cutting    and    screw 

machines    11,373  28,963 
Punching  and  shearing  mach- 
ines   6,804  34,902 

Power  hammers    14,568  7,960 
Rolling  machines    1 72            
Sharpening       and       grinding 

machines    43,296  70,233 
Chucks;  centering,  lathe,  drill 

and  other    22,443  19,900 
Reamers,   cutters,   drills  and 

other  parts  for  machine  tools  77,428  123,418 
Pneumatic  portable  tools    22,390  26,817 
Foundry  and  molding  mach- 

inery   4,522  9,799 
Other    metal-working    mach- 

inery and  parta  of    456.081  392,259 

-   Total  meta  1-working  mach- 
inery       $925,737    $941,173 

Foundry  Iron  Market  Increas- 
ingly Active 

The  great  demand  for  pig  iron  is 
evidenced  by  the  heavy  buying  and  the 
price  advances.  The  amount  of  sales 
seems  to  be  gradually  increasing.  The 
movement  has  gone  so  far  that  many 
furnaces  have  already  sold  out  their 
entire  production  up  until  July,  and 
more  of  them  are  very  near  to  this 
stage. 

It  seems  that  the  iron  is  being 
bought  by  a  variety  of  industries,  the 
radiator  line  being  particularly  active. 
Foundry  iron  was  the  most  in 
demand,  with  malleable  iron  following. 
A  large  amount  of  high-silicon  iron  has 
also  been  ordered.  The  greater  portion 
of  the  business  was  in  northern  iron, 
although  there  is  great  activity  in  the 
sale  of  southern  iron. 

Chicago  Machinery  Club  Has 
Many  Members 

Following  a  vigorous  membership 
campaign,  the  Chicago  Machinery  Club 
announces  that  its  total  membership 
at  the  present  time  is  1,036.  The 
"drive"  was  directed  by  Edward  P. 
Welles  and  he  was  ably  assisted  by 
many  workers  apportioned  into  two 
groups  that  were  directed  by  Frank 
Adkins  and  Roy  Porter  with  nine  cap- 

tains to  a  group.  The  new  member- 
ship makes  the  Chicago  Club  one  of  the 

biggest  in  the  country  and  many  ex- 
pressions of  gratification  upon  the  con- 

dition of  the  machinery  industry  and 
the  Club  were  expressed  at  the  dinner 
held  March  15  when  the  new  members 
were  introduced  to  the  old  ones. 

Merger  of  Bethlehem  and  Mid- 
vale  Companies  Ratified  by 

Stockholders 

Several  steps  have  been  taken  re- 
cently in  the  merger  of  the  large 

independent  steel  companies.  Stock- 
holders of  the  Bethlehem  Steel  Cor- 

poration and  of  the  Midvale  Steel  & 

Ordnance  Co.,  on  Marc'i  12  ratified  the merger  of  the  two  companies.  Under 
the  terms  of  the  consolidttion,  which 
follows  the  acquisition  of  the  Lacka- 

wanna Steel  Co.  by  the  Bethlehem  Steel 
Corporation,  Midvale  turns  over  all  its 
properties  except  the  Nicetown  plant. 
This  plant  will  be  controlled  by  a  new 
corporation  to  be  formed  with  200,- 
000  shares  of  no-par-value  stock,  which 
will  be  distributed  pro-rata  among  the 
Midvale  Lhareholders. 

Stockholders  of  the  Bethlehem  Steel 
Corporation  authorized  an  increase  in 
the  company's  common  stock  of  $119,- 
500,000  to  finance  the  Midvale  pur- 

chase. The  purchase  of  the  Cambria 
Steel  Company,  subsidiarw  of  Midvale, 
was  also  approved  by  Bethlehem  stock- holders. 

Midvale  stockholders,  in  approving 

the  sale  of  the  company's  plants  to 
Bethlehem,  voted  to  reduce  the  capital 
from  $150,000,000  to  $5,000,000  for 
the  purpose  of  maintaining  its  corpo- 

rate existence.  Consent  of  the  bond- 
holders is  to  be  obtained  at  another 

meeting  to  be  held  on  March  20. 
Minority  stockholders  of  the  Cambria 

Steel  Co.  are  stated  to  be  forming  a 
protective  committee  to  contest  and 

oppose  the  sale  of  the  company's  prop- 
erty to  the  Bethlehem  Steel  Corpo- 

ration. Their  objections  to  the  deal 
are  said  to  be  based  on  the  claim  that 
the  present  basis  for  the  sale  of  the 
Cambria  property  to  Bethlehem  is  be- 

low its  real  value. 
A  number  of  the  minority  stockhold- 

ers attended  the  special  meeting  of  the 
Cambria  Steel  Co.  held  in  Philadelphia 
on  the  12th,  and  engaged  counsel,  who 
also  attended  the  meeting.  The  special 
meeting  of  the  Cambria  was  adjourned 
until  March  20  to  await  the  necessary 
deposit  of  bonds  of  the  Midvale  Steel 
&  Ordnance  Co.  to  permit  Cambria 
stock  owned  by  the  Midvale  to  be  voted 
in  favor  of  the  sale. 

Philadelphia  Foundrymen  Dis- 
cuss Pneumatic  Tools 

On  Wednesday  evening,  March  14, 
the  members  of  the  Philadelphia  Foun- 
drymen's  Association,  Inc.,  held  a  din- 

ner at  the  Manufacturers'  Club  and 
followed  it  by  its  monthly  meeting, 
which  was  devoted  to  the  subject  of 
pneumatic  tools.  A.  M.  Brown,  district 
sales  manager  in  Philadelphia  for  the 
Chicago  Pneumatic  Tool  Co.,  pre- 

sented a  moving  picture  of  air  tools  for 
the  foundry,  machine  shop  and  other 
lines.  The  pictures  were  taken  under 
the  direction  of  the  United  States  gov- 

ernment in  order  to  show  the  improve- 
ment made  during  and  since  the  War 

of  all  makes  of  pneumatic  tools. 

Shortage  of  Freight  Cars 
Increases 

Requisitions  for  freight  cars  in  ex- 
cess of  the  current  supply  amounted  to 

80,633  cars  on  Feb.  28,  or  an  increase 
since  Feb.  23  of  3,733  cars,  according 
to  reports  filed  today  by  the  carriers 
with  the  Car  Service  Division  of  the 
American  Railway  Association. 

The  shortage  in  box  cars  numbered 
33,857,  an  increase  since  Feb.  23  of 
3,770,  while  the  shortage  in  coal  cars 
totaled  38,771,  or  a  decrease  of  426 
within  the  same  period.  The  shortage 
in  refrigerator  cars  also  totaled  2,617 
or  an  increase  of  522  cars  in  the  five 
day  period,  but  a  decrease  within  that 
time  of  292  was  reported  for  stock  cars 
which  brought  the  total  to  948. 

Surplus  freight  cars  in  good  repair 
amounted  to  15,819.  This  was  a  de- 

crease from  Feb.  23  to  Feb.  28  of  4,967 
cars.  ., 

Surplus  box  cars  in  good  repair 
totaled  2,739,  which  was  a  reduction  of 
2,336  since  Feb.  23. 
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News  of  Washington  Activities 
By  Paul  Wooton 

WHILE  differences  of  opinion 
among  members  of  the  Tariff 

Commission  have  existed,  and  continue, 
there  is  no  friction  so  serious  that  the 
work  of  the  Commission  is  hampered  or 
which  makes  the  resig^iation  of  any 
member  of  that  body  imminent,  accord- 

ing to  a  canvass  of  the  members.  Re- 
cent newspaper  dispatches  had  indi- 
cated changes  in  personnel  owing  to 

dissentions  in  the  Commission. 
There  is  a  sharp  division  of  opinion 

between  two  g^roups  of  commissioners 
regarding  the  authority  given  them  by 
the  new  tariff  act  and  the  executive 
order  delegating  to  the  Commission 
certain  powers  conferred  upon  the 
President  by  that  act  and  there  have 
been  differences  regarding  methods  of 
procedure. 

While  the  commissioners 
have  differed  they  have  not 
quarreled.  A  picture  of 
the  commissioners  quibbling 
around  the  council  board 
with  any  member  threaten- 

ing to  resign  •  unless  his 
views  were  accepted  by  the 
others  is  overdrawn  and 
highly  colored.  It  is  en- 

tirely possible,  of  course, 
that  future  developments 
may  result  in  one  or  more 
members  resigning  because 
he  or  they  cannot  accommo- 

date deep  seated  convictions 
to  the  settled  policy  of  the 
Commission,  but  at  present 
each  member  has  denied  a 
plan  to  resign. 

As  a  matter  of  fact,  the 
Tariff  Commission  appears 
to  have  reached  a  stage  of 
understanding  which  will 
produce  within  the  near 
future  full  functioning  un- 

der the  additional  powers 
granted  the  Commission  by 
the  1922  act,  particularly 
the  flexible  tariff  sections  by 
which  the  Commis.sion,  after 
investigation,  may  recommend  to  the 
President  changes  in  duties  to  equalize 
costs  of  production  here  and  abroad. 
Henry  H.  Glassie,  recently  appointed 
a  member  of  the  Commission,  took  his 
seat  March  8,  thus  giving  the  Commis- 

sion a  full  membership  of  six  for  the 
first  time  since  last  summer  when 
Thomas  W.  Page  resigned. 

The  main  point  of  difference  between 
the  commissioners  has  been  whether  the 
Commission  should  undertake  on  its 
OVfn  initiative  to  make  surveys  looking 
to  discovery  of  inequalities  in  the  1922 
tariff  actj  or  whether  it  should  confine 
its  activities  regarding  recommenda- 

tions for  changes  in  duties  to  investiga- 
tion of  those  specific  commodities  re- 

garding which  applications  under  the 
flexible  tariff  sections  were  filed  with 
it.  The  latter  view,  that  of  restricted 
authority,  has  been  championed  by 
Chairman  T.  0.  Marvin  and  the  former 
view  by  Vice-Chairman  W.  S.  Culbert- 
son. 

It  is  said  that  several  leaders  of  Con- 
gress have  intimated  to  the  Commission 

that  it  was  not  the  intent  of  Congress 
that  the  Commission  should  rewrite  the 
tariff  act,  but  that  the  flexible  tariff 
section  was  incl^ided  so  that  relief 

mi^ht  be  afforded  in  cases  where  con- 
ditions had  so  changed  after  enactment 

of  the  new  tariff  that  the  duty  pre- 
scribed on  a  specific  commodity  might 

be  either  too  high  or  too  low. 
The  President  has  been  asked  to  give 

his  interpretation  of  the  act  for  the 
guidance  of  the  Commission,  it  is  under- 

stood, and  probably  will  refer  the  ques- 
tion to  the  attorney  general  after  his 

return  from  Florida. 
Meanwhile,  the  Tariff  Commission  is 

preparing  to  proceed  with  field  investi- 
gations of  applications  for  changes  in 

duties  which  have  been  filed  with  it,  and 
apparently  is  proceeding  with  harmony 
and  good  feeling  existing  among  its 
members. 

Wider  adoption  and  increased  use  of 
standards  in  automobile  and  motor 
truck  construction,  particularly  as  ap- 

plies to  uniform  sizes  for  certain  parts. 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chi cago  and  Ctevelan d  Prices 

Four 
One Current Weeks 
Year Unit Price Ago Ago 

Soft  steel  bars. . 
per  lb   

J0.0322  ?0.0303  ?0.0239      || 
Cold    finished 

shafting   

per  lb   

0.0406 
0.0397 0.0333 

Brass  rods   

per  lb   

0.1870 0.1804 
O.IS 

Solder  a  and  i) 
per  lb   

0.2887 0.2617 

0.20 

Cotton   waste.  . 
per  lb   

0.1181 0.1181 
0,109 

Washers,   cast 
iron  (§in.).  .  . 

per  100  lb 
4.33 

4.33 3.83 

Emery,       disks, 
cloth.  No.  1,  6 
in.  dia   

per  100   2.96 

2.96 3.11 

Lard  cutting  oil 

per  gal   

0.5S7S 
O.SS75 0.57 

Machine  oil.  .  .  . 

per  gal   
0.349 0.349 

0.40 

Belting,  leather, 
medium   off  list   

49%. 49% 46i% 

Machine      bolts 

up  to  1  x30in. 
off  list.   

51i% 
Sli% 

64i% 

— 

were  discussed  March  9  at  a  meeting  of 
representatives  of  various  interested 
associations  called  by  the  Division  of 
Simplified  Practice  of  the  Department 
of  Commerce. 

It  was  suggested,  for  instance,  that 
instead  of  the  15  sizes  of  spark  plugs 
now  on  the  market,  it  might  be  pos- 

sible to  adopt  three  sizes  which  would 
answer  all  purposes  of  service.  An- 

other suggestion  advanced  at  the  meet- 
ing was  that  the  outside  dimensions  of 

battery  containers  be  standardized  so 
that  any  battery  would  fit  any  car 
without  change  in  equipment. 

As  a  result  of  the  conference,  a  cen- 
tral committee  was  decided  upon  to 

represent  engineers,  manufacturers, 
distributors,  dealers,  garage  operators 
and  service  men,  owners  and  users,  and 
the  trade  press  to  co-operate  with  the 
Joint  Committee  on  Simplified  Practice 
of  the  Society  of  Automotive  Engineers 
and  the  National  Automobile  Chamber 
of  Commerce  to  bring  about  reduction 
of  excessive  sizes.  The  first  subjects 

to  be  taken  up  by  this  central  com- 
mittee will  be  spark  plugs,  roller  bear- 

ings, storage  batteries  and  tires. 
M.  L.  Hemingway,  general  manager 

of  the  Motor  and  Accessory  Manufac- 
turers Association,  was  elected  perma- 

nent chairman  of  the  central  committee^ 

and  Carey  E.  Quinn,  of  the  Automo- 
bile Body  Builders  Association,  was 

elected  permanent  secretary.  Each  as- 
sociation interested  will  name  one  mem- 

ber of  this  central  committee. 
One  of  the  principal  speakers  at  the 

conference  was  C.  C.  Hanch,  vice-presi- 
dent of  the  Lexington  Motor  Car  Co., 

who  declared  that  there  is  much  room 
for  simplification  and  standardization 
in  the  automobile  field  despite  the  great 
strides  in  this  direction  by  the  industry 
in  the  last  few  years. 
Among  organizations  represented 

were  the  National  Automobile  Chamber 
of  Commerce,  the  Motor  and  Accessory 
Manufacturers  Association,  Automobile 
Body  Builders  Association,  Automotive 
Metal  Wheel  Association,  American 
Gear  Manufacturers  Association,  Auto- 

motive Electric,  Motor  Truck,  Tire  and 
Rim  and  other  associations.  Delegates 
were  present  representing  dealers, 
equipment,  National  Hardware  and 
other  organizations,  while  large  users 

of  motor  trucks  also  were 

represented. 
With  the  removal  of  un- 

certainty with  regard  to  its 
appropriation  and  in  fact  its 
very  existence,  the  Presi- 

dent's Coal  Commission  is 
bustling  with  increased  ac- 

tivity. The  statistical  force 
has  been  expanded  and  the 
tabulation  of  the  informa- 

tion contained  on  the  ques- 
tionnaires has  been  speeded 

up  decidedly.  During  the 
week  ended  March  10  a 
material  increase  in  the  rate 
of  tabulation  was  achieved. 
The  returns  also  are  coming 
in  g^-eater  numbers. 

Federal  Fuel  Distributor 
Wadleigh  reported  on  March 
11  that  there  has  been  some 
improvement  in  the  fuel  sit- 

uation in  New  England  and 
northern  New  York.  Largely 
due  to  motive  power  trouble, 
there  still  is  room  for  great 
improvement  in  the  railway 
service.  Difficulties  continue 
in  New  England  harbors  and 
a  number  of  applications  for 

service  orders  intended  to  give  priority 
to  the  discharge  of  coal  cargoes  have 
been  filed.  Mr.  Wadleigh  stated  that 
it  is  the  present  plan  to  issue  another 
stock  report  on  April  1  and  still  another 
on  June  1. 

American  Engineering  Council 
to  Meet  in  Cincinnati 

Many  problems  of  prime  importance 
to  the  nation  and  to  the  engineerinjr 
profession  will  be  considered  by  thi 
Executive  Board  of  the  American  En- 

gineering Council,  governing  body  of 
the  Federated  American  Engineering 
Societies,  at  its  next  meeting,  which 
has  been  fixed  for  March  23  and  24  in 
Cincinnati. 

The  Board's  sessions  will  be  held  at 
the  Ohio  Mechanics  Institute,  Presi- 

dent Mortimer  E.  Cooley  presiding.  On 
March  22,  at  8  p.m.,  the  Committee  on 
Procedure  will  meet  at  the  Hotel  Gib- 

son. Arrangements  are  under  way  for 
a  meeting  of  Cincinnati  engineers  on 
the  evening  of  March  23  at  which  ad- 

dresses will  be  delivered  by  members 
of  the  Executive  Board.  The  opening 
session  of  the  Board  will  be  called  at 
9:30  a.m.,  to  be  followed  by  an  after- noon session  at  1:30. 
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DESPITE  THE  GLOOM 
 and  irri- 

tation of  income  tax  week  the 
markets  have  been  steady  and 

resilient.  Many  commodities  are  higher 
and  none  have  registered  any  serious 
decline.  Textiles  and  the  raw  ma- 

terials of  which  they  are  made,  wool, 
silk  and  cotton,  have  all  advanced.  Cot- 

ton has  been  particularly  strong  on 
the  figures  of  February  consumption, 
which  indicate  that  our  domestic  mills 
are  now  using  up  cotton  at  the  rate 
of  7,200,000  bales  a  year.  The  balance 
left  for  export  is  so  small  that  it  is 
not  surprising  that  the  cotton  manu- 

facturers of  Europe  are  disturbed. 
The  activity  of  the  steel  industry  is 

also  remarkable.  The  demand  is,  how- 
ever, very  much  in  excess  of  the  pro- 

duction, which  is  seriously  restricted 
by  the  scarcity  of  labor.  The  automo- 

bile makers  are  in  much  the  same  pre- 
dicament, but  with  them  it  is  not  so 

much  a  question  of  labor  as  of  getting 
the  steel  that  they  require  for  an  out- 

put which  promises  to  break  all  pre- 
vious records. 

In  the  building  trade  similar  con- 
ditions obtain.  The  new  construction 

planned  is  without  precedent  and  badly 
needed.  Building  materials  of  nearly 
all  sorts  are  in  consequence  advancing, 
as  are  the  wages  of  mechanics.  It  is 
asserted  that  in  some  cases  $30  a  day  is 
being  paid  to  bricklayers,  carpenters 
and  plasterers,  and  the  result  has  been 
the  postponement  of  several  important 
building  projects  for  which  the  capital 
has  been  provided. 

The  most  important  question  of  the 
immediate  future  is,  in  fact,  the  labor 
question.  Neither  the  labor  unions 
nor  the  individual  wage  earners  are 
to  blame  for  the  conditions   existing. 

It  is  a  plain  case  of  supply  and  de- 
mand. The  immigration  law  makes 

the  importation  of  additional  labor  im- 
possible and  there  are  not  enough 

hands  in  the  United  States  to  do  the 
work  that  is  waiting  to  be  done.  Em- 

ployers are,  in  consequence,  commencing 
to  bid  against  each  other  for  the  labor 
required,  and  it  is  to  be  feared  that 
wages  may  be  driven  to  an  impossible 
level  when  the  farmers  enter  the  labor 
market  in  the  spring. 

As  high  wages  mean  higher  prices 
for  what  the  wage  earners  produce, 
the  advance  in  commodities  seems  likely 
to  continue  until  through  maladjust- 

ment it  brings  about  a  buyers'  strike,  or 
something  happens  to  disturb  con- 

fidence and  make  capital  cautious  about 
embarking  in  new  enterprises. 

It  must  be  admitted  that  there  is 
nothing  of  the  sort  in  sight  on  this 
side  the  Atlantic  at  present.  In  the 
United  States  and  Canada  the  feeling 

seems  to  be  grow'ng  more  optimistic from  week  to  v.aek  and  the  area  of 

prosperity  appears  to  be  widening,  for It  now  includes   Cuba   and   Mexico  as 

well  as  the  South  American  countries 
which  have  profited  by  the  advance  in 
coffee,  sugar,  cotton  and  nitrates. 

But  in  Europe  it  is  another  story. 
The  tenseness  of  the  situation  created 
by  the  French  occupation  of  the  Ruhr 
is  increasing  day  by  day.  In  Russia 
the  outlook  is  far  from  satisfactory, 
for  with  Lenine  stricken  by  paralysis 
and  Trotsky  gravely  ill  no  one  knows 
what   will   happen.     In    England   con- 

Pleaae  check  "YES"  or  "NO"  aa  you 
would  use  either  word  in  answering  the 

questions  opposite  which  they  appear 

Do  you  share  the  general  expec-     Yes 
tationof  good  times? ..._       No 
If  so,  until  about  what  date  do 
you  expect  them  to  continue? 

{Cioe  Month  and  Year) 

Do  you  think  we  will  have  a 
buyers'  strike  if  prices  continue     Yes to  advance?         No 

How  much  of  an  advance  ex- 
pressed   in   percentage,   would 

bring  about  such  a  strike?     
(Gi'ce  percentage  in  figures) 

In  your  section  is  there  any  ap- 
prehension that  a  failuretosettle 

the   Franco-German    imbroglio 
would  react  unfavorably  upon     Yes 
AmericEui  prosperity?   „     No 

Name.--     

Business      

Address..     — 

City     -     

fidence  in  the  Bonar  Law  government 
is  apparently  dwindling  and  _  Lloyd 
Georgre's  early  return  to  power  is  defi- 

nitely suggested  by  the  news  received 
here. 

In  how  far  and  for  how  long  Amer- 
ica can  remain  unaffected  by  the 

unsettlement  and  chaos  abroad  remains 
to  be  seen,  but  on  the  Stock  Exchange 
where  the  adumbrations  of  distant 
clouds  are  usually  rirst  noticeable  the 
feeling  is  less  buoyant  than  in  the 
commodity  markets. 

It  may  be  that  the  reactionary  tor? 
of  the  security  market,  if  it  can  be  so 
described,  is  not  in  any  way  related 
to  what  is  happening  in  Europe,  but 
as  we  look  back  at  the  Stock  Exchange 
record  of  July,  1914,  it  is  plain  that 
it  gave  some  intimation  of  trouble 
ahead,  and  its  barometric  readings 
should  never  be  entirely  disregarded  by 
careful  students  of  the  future. 

The  weekly  statement  of  the  Federal 
Reserve  Banks  shows  a  loss  of  $5,000,- 
000  in  the  gold  held  and  a  reserve  ratio 
of  75.4  per  cent  as  compared  with  76.2 

per  cent  a  week  ago.  The  other  changes 
are  neither  important  nor  significant. 
There  is  plenty  of  money  to  finance  the 
increasing  activity  of  trade. 

The  scarcity  of  labor  in  this  country 
and  the  political  unsettlement  in  Eu- 

rope are  the  only  influences  in  sight 
that  threaten  trouble.  Both  now  ap- 

pear to  be  rather  remote,  but  just  as 
we  are  enjoined  to  beware  when  all 
men  speak  well  of  us,  so  it  is  the  part 
of  wisdom  to  be  prepared  for  rain  after 

a  long  spell  of  fair  weather.  'That  I 
may  more  intelligently  gage  the  prob- 

able duration  of  our  present  prosperity 
I  an\  submitting  the  questions  on  the 
accompanying  coupon  to  about  15,000 
men  of  large  affairs  throughout  the country. 

Answers  from  the  readers  of  this  let- 
ter will  be  appreciated.  They  can  be 

filled  in  the  blatik  spaces  provided  and 
the  coupon,  duly  signed,  may  be  cut  out 
and  mailed  to  the  address  given  at  the 
top  of  this  page. 
An  impersonal  digest  of  the  replies 

received  will  be  published,  but  the 
names  of  those  who  have  answered 
the  questions  will  not  be  disclosed. 

Prices  and  Wages  Increase 
in  Alabama  District 

The  base  price  of  pig  iron  in  the 
AJabama  district  is  to  advance  at  once, 
according  to  good  authority,  from  $25 
to  $26,  some  of  the  smaller  furnaces 
already  selling  at  the  latter  price. 
Production  is  continuing  at  a  high 
level  throughout  the  entire  district  and 
all  over  the  South  as  compared  with 
what  it  has  been,  and  no  difficulty  is 
being  met  in  selling  the  entire  melt  of 
the  furnaces. 
The  make  for  second-quarter  de- 

livery now  is  almost  exhausted,  and 
the  $26  price  is  for  third-quarter  de- 

livery, though  very  little  tonnage  for 
for  the  third  quarter  as  yet  has  been 
reported  sold. 

Recently  there  have  been  increases  in 
labor  costs  at  most  of  the  southern  in- 

dustrial plants,  principally  in  the  brick, 
lumber  and  the  iron  and  steel  indus- 

tries, causing  prices  to  increase  to  some 
extent.  In  the  Alabama  district  thou- 

sands of  workers  in  the  mills  and  fac- 
tories have  been  granted  increases. 

Case  Threshing  Machine  Co. 
Shows  Betterment 

The  net  profits  for  1922  after  all 
charges  were  deducted  for  the  J.  I. 
Case  Threshing  Machine  Co.,  Racine, 
Wis.,  were  $321,269.  In  1921  the  com- 

pany had  an  operating  loss  of  $583,431. 
The  reduction  in  surplus  for  that  year 
was  $2,193,431  against  a  reduction  of 

$305,118  in  1912. 
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German  Industry  Becoming  Inactive 
Mental  state  now  prevalent  causes  inaction — Shortage  of  coal  and  steel  because  of 
occupation  of  Ruhr — Conflicting  movements  of  prices  and  mark  rate  disastrous 

By  our  BERLIN  CORRESPONDENT 

THE  RUHR  OCCUPATI
ON  has 

in  its  consequences  created  a  sit- 
uation which  in  its  complexity 

is  not  surpassed  by  any  of  the  various 
entangled  stages  traversed  since  the 
end  of  the  war.  From  the  erratic 
actions  passing  before  the  eyes  and 
still  more  so  from  the  peculiar  spirit 
of  inaction,  which  keeps  initiative  un- 

der a  spell,  it  can  be  seen  how  this 
situation  dominates. 

The  following  point  of  view  of  a  man 
manufacturing  in  a  large  way  is 

typical:  "What  is  the  use  of  making 
dispositions?  Decisions  arrived  at  to- 

day after  deep  thinking  may  turn  out 
to  be  wrong  in  a  week's  time.  We  can- not afford  to  make  mistakes.  Since  we 
cannot  see  a  week  ahead,  we  have  to 
restrict  our  actions  to  the  narrow  lim- 

its in  which  we  can  survey  possibilities 
with  some  certitude.  This  is  hardly 

more  than  from  today  until  tomorrow." 
This  apathy,  caused  in  no  mean  de- 

gree by  the  secret  but  violent  pulls 
of  the  ropes  which  move  the  mark  ex- 

change, is  mingled  with  a  great  deal 
of  carelessness,  inspired  partly  by 
optimistic  views  held  out  in  the  news- 

papers, and  in  another  part  by  the 
secret  hope  that  the  Ruhr  occupation 
is  a  short  episode  only,  which  might 
end  any  day.  The  mentality  in  manu- 

facturing circles  closely  resembles  that 
of  war  times.  Foresight  and  fore- 

thought are  lacking.  Beyond  the  im- 
mediate needs  of  the  day  hardly  any- 

thing is  being  done,  even  in  the  face 
of  the  great  emergency  close  at  hand, 
the  greatest  which  the  industry  has 
yet  experienced. 

Coal  Shortage  Serious 

This  mentality  is  the  only  explana- 
tion wliich  presents  itself  for  the  pe- 

culiar remissness  prevailing  in  the 

matter  of  the  industry's  pressing  needs 
for  substituting  the  Ruhr  supply  of 
basic  materials.  During  January  only 
540,000  tons  of  British  coal  have  been 
imported,  which  is  hardly  more  than 
a  fourth  part  of  the  quantity  received 
in  October  and  November.  The  import 
licences  for  British  coal  applied  for 
during  January,  i.  e.,  at  a  time  when 
the  stoppage  of  the  Ruhr  supply  had 
become  a  certainty,  did  not,  as  one 
would  have  been  led  to  expect,  exceed 
the  size  of  previous  months,  but  re- 

mained considerably  behind.  The  num- 
berless private  consumers  have,  after 

the  coal  transport  from  the  the  Ruhr 
came  to  an  end,  commenced  to  draw  on 
the  reserves,  and  have  in  the  majority 
left  the  rest  to  Providence. 

The  orders  placed  for  foreign  coal 
,are  large,  but,  as  far  as  can  be  seen, 
entirely  inadequate  to  meet  the  emer- 

gency. It  is  true  that  foreign  markets  . 
have  been  flooded  with  inquiries,  but 
the  percentage  of  coal,  iron  and  steel 
orders  placed  is  comparatively  low. 
This  state  of  affairs  explains  the  re- 

markable move  of  the  German  Govern- 
ment to  throw  its  gold  funds  upon  the 

money  market  to  be  picked  up  by  con- 
sumers at  comparatively  low  rates,  in 

order  to  enable  them  to  cover  their 
needs    at   no    sacrifice    to    themselves. 

These  gold  funds  originate  from  in- 
dustry, which,  it  will  be  remembered, 

has  to  surrender  part  of  the  export 
proceeds,  in  the  average  25  per  cent, 
to  the  government  in  exchange  for 
paper  money.  Large  funds  have  thus 
accumulated  for  the  avowed  purpose  of 
reparation  payments.  The  government 
having  cancelled  the  latter  and  needing 
gold  funds  only  as  far  as  the  supply  of 
the  state  enterprises,  chitfly  the  rail- 

roads, is  concerned,  it  was  natural  that 
it  should  decide  that  they  find  their 
way  back  to  industry.  As  far  as  can 
be  seen  up  to  the  middle  of  February, 

the  government's  sacrifice  in  the  in- terest of  industry  has  succeeded  only 

partly. 
Influence  of  Exchange  Rate 

The  receeding  of  the  dollar  tide  has 
left  German  coal  prices  high  and  dry, 
quite  towering  over  British  prices.  The 
German  coal,  for  instance,  equalling 
British  best  steam  No.  2  was  quoted 
at  the  middle  of  February  in  Hamburg 
at  220,000  marks,  which  at  the  rate  of 
exchange  of  that  time  equals  55/ — . 
The  activity,  which  has  been  expected 
to  arise  from  such  unheard  of  discrep- 

ancy in  favor  of  German  consumers 
has  failed  to  materialize.  Manufactur- 

ers were  waiting  for  the  mark  to 
improve  further.  One  of  the  large  Ber- 

lin machine  building  works,  for  in- 
stance, consuming  from  30,000  or  40,- 

000  tons  of  coal  per  month,  has  de- 
cided to  place  an  order  for  6,500  tons 

of  British  coal.  'The  reserves  are 
running  low  already,  without  further 
supplies  being  in  sight. 

In  the  matter  of  iron  and  steel,  the 
industry  can  hold  out  some  time,  es- 

timated at  from  6  to  8  weeks.  It  is, 
however,  quite  sure  that  the  present 
rate  of  production  cannot  be  main- 

tained for  more  than  three  or  four 
weeks  longer.  The  alarming  shortage 
of  foundry  iron  and  coke,  which  is 
already  clearly  visible,  is  alone  suffi- 

cient soon  to  put  the  machine  building 
industry  partly  out  of  business. 

Effect  of  Mark  Fluctuation 

Quite  apart  of  these  tremendous  dif- 
ficulties, the  situation,  as  it  resulted 

after  the  wild  upward  and  downward 
fluctuation  of  the  mark  rate,  is  fraught 
with  other  difficulties,  which  are  having 
serious  consequences  for  the  industry. 
The  onrush  of  prices,  following  closely 
the  stupendous  rise  of  the  money  de- 

preciation, has  sharply  collided  with 
the  latter's  sudden  reverse  movement. 
The  impact  has  somewhat  delayed  the 
movement  of  the  former,  but  has  not 
brought  it  to  a  standstill.  Not  only 
the  price  of  German  coal  has  suddenly 
surpassed  the  world  market  level,  but 
also  that  of  most  other  industrial 
products.  The  new  prices  of  iron  and 
steel  products,  in  force  since  February 
15,  i.  e.,  after  the  ratio  of  the  mark 
to  parity  had  been  reduced  to  1:5,000 
by  deliberate  manipulation  of  the  gov- 

ernment, were  adjusted  for  foundry 
iron  No.  1  at  749,000  marks  per  ton, 
and  for  mild  steel  bars  at  1,183,00P 
marks  per  ton. 

In  the  first  case  the  price  equals, 
at  the  ratio  mentioned,  149  gold  marks, 
compared  with  a  price  of  77.50  in 
pre-war  times;  and  in  the  case  of  bars, 
236.50  compared  with  97.99  pre-war 
price.  A  similar  relation  applies  to  all 
basic  materials  of  the  machine  build- 

ing industry,  and  in  a  still  stronger 
degree  to  products  of  the  higher  stages 
of  manufacture.  In  fact,  all  products 
now  on  the  market  and  in  the  course  of 
manufacture  have  si'ddenly  become 
absolutely  unmarketable. 

To  this  serious  disturbance  of  cus- 
tomary relations  of  prices  to  pre-war 

prices  must  be  added  the  100  per  cent 
increase  in  railway  freightage,  which 
has  come  into  force  on  February  15th. 
By  this  increase  freights  have  been 
raised  to  5,700  times  their  pre-war 
level,  and  in  the  case  of  products 
shipped  for  export,  even  beyond  that. 
The  freight  for  rolled  products  to  Ham- 

burg or  Bremen  for  shipment  abroad 
is  now  6,540  times  and  in  the  case  of 
iron  and  steel  products  including  ma- 

chinery 8,670  times  higher  than  in 
pre-war  times.  It  is  quite  sure  that 
the  effects  of  this  increase,  will  soon 
find  expression  in  an  all-round  increase 
of  cost. 

Stagnation  of  Business 

The  few  weeks  which  passed  between 
the  enormous  drop  of  the  mark  and 
its  almost  as  quick  recovery,  have  in 
their  aftermath  taught  the  country  a 
severe  lesson.  The  drop  has  in  the 
short  time  of  its  duration  engraved 
such  deep  lines  on  the  face  of  things, 
that  the  recovery  following  it  closely 
cannot  eradicate  them.  The  reverse 
movement  had,  while  it  was  still 
rather  far  away  from  the  starting 
point  of  the  drop,  commenced  to  pro- 

duce convulsions  in  business  life  of 
such  grave  nature,  that  it  had  brought 
business  almost  to  stagnation.  Orders 
contracted  in  foreign  money  had  be- 

come unprofitable,  and  domestic  orders 
are  withheld  on  account  of  the  un- 

certain future.  The  tendency  to  re- 
tract on  orders  already  booked,  which 

could  be  noticed  prior  to  the  Ruhr  occu- 
pation, has  gained  force,  bringing  all 

business  in  hand  into  a  point  of  tot- tering. 

Under  present  circumstances  busi- 
ness cannot  sustain  the  tension  brought 

about  by  a  strongly  conflicting  move- 
ment of  prices  on  the  one  hand  and  the 

mark  rate  on  the  other  hand.  If  even 
the  officially  controlled  parts  of  cost, 
such  as  the  basic  products,  coal,  iron 
and  steel,  as  well  as  the  freight  rates, 
which  latter  are  completely  under  the 
control  of  the  government,  cannot  be 
compelled  to  follow  the  reverse  move- 

ment of  the  money  depreciation,  it  can- 
not be  expected  that  all  others  can  be 

screwed  down.  In  the  matter  of  wages 
this  reversal  would  be  a  sheer  impos- 

sibility. It  would  immediately  cause 
a  labor  conflict,  which  the  country 
in  its  present  plight  cannot  possibly 

afford. 
If  actual  production  does  not  exhibit 

yet  any  marked  change  for  the  worse. 
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this  is  solely  due  to  the  inherent 
momentum  of  inertia.  The  decline  of 
the  market  has,  however,  been  greatly 
precipitated.  This  is  shown  by  the 
growing  rate  of  unemployment,  which 
is  reported  from  all  parts  of  the  coun- 

try. In  the  machine  building  industry, 
which  ranged  lowest  with  regard  to 
unemployment  amongst  the  various 
categories,  the  rate  has  grown  at  a 
remarkable  speed. 

The  level  that  prices  have  reached, 
could  only  be  borne  in  the  consideration 
that,  transmuted,  into  gold  marks,  it 
was  still  a  little  below  the  pre-war 
level.  In  numerous  cases,  like  for  in- 

stance heavy  machinery,  even  this  con- 
tention could  not  be  applied  any  longer. 

The  improvement  of  the  mark  rate  has 
thrown  this  relation  out  of  balance.  As 
a  consequence,  buying  is  restricted  to 
imperative  necessities.  Greatest  re- 

serve and  a  strong  tendency  to  re- 
trenchment can  be  noticed  everywhere. 

In  the  export  business  manufacturers 
have  been  put  before  a  considerable 
dilemma.  Business  being  contracted  in 
foreign  money,  an  improvement  of  the 
mark  rate  reduces  the  proceeds, 
thereby  reacting  sharply  on  the  profit 
of  the  manufacturer.  A  sudden 
doubling  of  the  value  of  the  mark,  as 
has  been  engineered  in  February,  cor- 

responding with  the  collapse  of  the 
proceeds  to  one  half  of  their  value,  is 
therefore  causing  serious  disturbances. 
At  the  mark  rate  of  5,000  to  parity, 
export  orders  have  become  ruinous. 

Although  the  duration  of  this  rate 
is  universally  doubted,  the  uncertainty 
prevailing  with  regard  to  the  Govern- 

ment's further  manipulations  on  the 
money  exchange,  is  causing  consider- 

able reluctance  on  the  side  of  the 
manufacturers.  The  spirit  has  dimin- 

ished the  vigor  with  which  manufactur- 
ers have  pursued  the  export  business.  A 

strong  reserve  exists  also  on  the  other 
side,  that  of  the  buyers,  in  view  of  the 
uncertain  deliveries  apprehended,  as  a 
consequence  of  the  Ruhr  occupation. 
The  export  business  to  France  and 
Belgium  has  come  to  an  almost  com- 

plete standstill.  The  only  satisfactory 
point  which  can  be  seen  in  the  situa- 

tion, is  the  steadily  growing  export 
business  with  Russia. 

Later,  Cornelius  Aultman  and  Col. 
Sowers  organized  the  first  Canton  Steel 
Co.,  afterwards  operated  by  Bolton 
Meyers  and  Co.  Col.  Sowers  also  or- 

ganized the  Canton  Steel  Railway  Co. 
and  a  line  to  Massillon. 

Obituary 

Howard  M.  Wilson,  president  of  the 
Taylpr  -  Wilson  Manufacturing  Co., 
Pittsburgh,  Pa.,  Feb.  16  at  the  age 
of  61  years.  Mr.  Wilson  was  educated 
at  the  Rensselaer  Polytechnic  Institute, 
Troy,  N.  Y. 

Herman  Peterson,  40,  president  of 
the  Semi-Steel  Foundry  Co.,  Barberton, 
Ohio,  was  killed  last  week  by  a  rail- 

road train  near  the  company's  plant. 
Be  leaves  a  widow  and  five  children.__ 

COL.  Percy  Sowers,  Canton,  Ohio, 
died  recently  at  Salt  Lake  City,  Utah. 
Following  the  Civil  War,  Col.  Sowers 
returned  to  Canton  where  he  joined  the 
late  Cornelius  Aultman  in  the  organ- 

ization of  the  Canton  Malleable  Iron 
Co.  He  was  one  of  the  pioneers  in  the 
manufacture  of  Buckeye  reaping  and 
harvesting  machinery,  and  was  inter- 

ested in  the  Aultman  plant  at  Canton 
and  factories  in  Mansfield,  Ohio,  Battle 
Creek,    Mich.,    and     Auburn,     N.     Y. 

Personals 

L.  E.  Carpenter,  for  many  years 
vice-president  and  general  manager  of 
the  Athol  Manufacturing  Co.,  Athol, 
Mass.,  has  retired.  W.  G.  NiMS  has 
been  elected  president  and  Spencer  A. 
Reed  has  been  made  general  manager 
and  treasurer. 

R.  a.  Hopkins  has  been  appointed 
manager  of  the  newly  established 
Engineering  Division  of  the  Westing- 
house  Electric  Co.,  Los  Angeles  office. 

E.  E.  Blackwe^l,  for  the  past  eight 
years  a  member  oi  ihe  engineering  de- 

partment of  the  Champion  Spark  Plug 
Co.,  Toledo,  Ohio,  has  joined  the  sales 
department  of  the  new  Detroit  plant 
of  the  Morse  Chain  Co. 

0.  H.  Leidy,  for  the  past  year  dis- 
trict sales  manager,  with  headquarters 

at  Indianapolis,  for  Reed-Prentice, 
Becker  Milling  Machine  Co.,  Whitcomb- 
Blaisdell  Co.  and  the  Cincinnati  Planer 
Co.,  has  recently  joined  the  organiza- 

tion of  the  L.  S.  Starrett  Co.  He  will 
cover  the  northern  territory,  making  his 
headquarters  at  the  Chicago  branch 
office. 

J.  C.  Jones  has  been  appointed  man- 
ager of  the  Central  Station  Division  of 

the  Westinghouse  Electric  Co.,  Los 
Angeles  office.  This  division  was  for- 

merly the  Power  Division.  Mr.  Jones 
is  also  in  charge  of  the  sale  of  supply 
apparatus  in  that  territory. 

G.  B.  KiRKEat  has  been  appointed 
manager  of  the  Transportation  Divi- 

sion of  the  Westinghouse  Electric  Co., 
Los  Angeles  office.  This  division  was 
formerly  known  as  the  Railway 
Division. 

J.  H.  Jamison  has  been  appointed 
manager  of  the  newly  created  Mer- 

chandising Division  of  the  Westing- 
house Electric  Co.,  Los  Angeles  office. 

John  Scanlon  has  been  appointed 
superintendent  of  the  tinhouse  of  the 
Farrel,  Pa.,  plant  of  the  American 
Sheet  and  Tinplate  Co.,  Youngstown, 
Ohio.  He  succeeds  Baker  Boyd  who 
left  several  weeks  ago  to  accept  a  posi- 

tion in  the  tinplate  plant  at  New  Ken- 
sington, Pa. 

J.  L.  Simmon,  formerly  general 
manager  of  the  Union  Malleable  Iron 
Co.,  East  Moline,  111.,  has  been  named 
general  manager  of  the  Canton,  Ohio, 
plant  of  the  Dayton  Malleable  Iron 
Co.,  Dayton,  Ohio. 

Frederick  L.  Harten,  secretary  and 
assistant  treasurer  of  the  Bay  View 
Foundry  Co.,  Sandusky,  Ohio,  has  dis- 

posed of  his  interest  in  the  company  to 
A.  J.  Wentworth,  of  Cinncinnati,  who 
is  vice-president  of  the  company. 

R.  W.  Baker  has  been  made  New 
York  district  manager  for  the  Howell 
Electric  Motors  Co.,  of  Howell,  Mich. 
The  office  has  just  been  opened  at  17 
East  42nd  St.,  New  York  City. 

E.  H.  Cooper  was  re-elected  presi- 
dent of  the  Fafnir  Bearing  Co.,  makers 

of  bearings  and  hangers,  of  New  Brit- 
ain, Conn.,  at  the  annual  meeting  of 

the  directors. 
Maurice  'Stanley  was  re-elected 

vice-president  and  secretary. 
Alfred  G.  Way  was  made  treasurer 

to  succeed  Mr.  Cooper,  who  was  for- 
merly treasurer  as  well  as  president. 

E.  Kent  Swift,  treasurer  and  general 
manager  of  the  Whitin  Machine 
Works,  Whitinsville,  Mass.,  sailed 
March  8  from  San  Francisco  on  the 

steamship  "President  Pierce"  on  a 
business  journey  to  the  Orient  He  will 
be  accompanied  by  Mrs.  Swift,  and 
Robert  Gaither  and  Phiup  Reilly, 
both  of  the  same  firm.  They  expect  to 
be  gone  three  months. 

W.  H.  White,  who  was  formerly 
president  of  B.  M.  Jones  &  Co.,  Inc., 
importers  of  mushet  steels  and  Taylor 
iron,  has  been  appointed  manager  of 
the  new  district  sales  office  of  the  At- 

las Steel  Corporation,  of  Dunkirk,  N. 
Y.,_  in  the  Hanna  Building,  Cleveland, 
Ohio.  With  the  direct  representation 
from  the  mill  and  the  distributors  as 
now  appointed.  The  Atlas  Steel  Cor- 

poration is  in  a  position  to  give  quick 
service.  The  distributors  are:  The 
W.  Bingham  Co.,  Cleveland,  Ohio; 
Dickerson  Steel  Co.,  Dayton,  Ohio;  and 
Mitchell  Steel  Co.,  Cincinnati,  Ohio. 

Irving  H.  Jones  has  resigned  as 
sales  engineer  for  Joseph  T.  Ryerson 
and  Son,  Chicago,  to  become  director 
of  railroad  development  for  the  Cen- 

tral Steel  Co.,  Massillon,  Ohio.  Mr. 
Jones  will  have  his  offices  in  the 
Peoples  Gas  Building,  Chicago,  which 
is  the  western  headquarters  of  the company. 

Dana  E.  Williams,  of  Akron,  Ohio, 
has  been  elected  president  and  general 
manager  of  the  Semi-Steel  Foundry 
Co.  at  Barberton,  Ohio,  succeeding 
Herman  Patterson,  who  recently  met 
death  in  a  railroad  accident. 

B.  T.  Cummings,  who  has  been  as- 
sistant to  W.  C.  Dickey,  district  man- 

ager of  sales  in  the  New  York  office  of 
the  Brier  Hill  Steel  Co.,  Youngstown, 
Ohio,  for  the  past  seven  years,  has  ac- 

cepted a  position  as  manager  of  the 
sheet  and  tinplate  division  of  J.  K. 
Larkin  &  Co.,  New  York. 

W.  S.  Chase,  for  many  years  sales 
manager  of  the  National  Acme  Co., 
Cleveland,  Ohio,  now  represents  that 
company  in  the>  Pacific  Coast  states, 
together  with  Wyoming,  Nevada,  Utah 
and  Montana.  His  office  is  at  445  Pa- 

cific Electric  Bldg.,  Los  Angeles.  The 
coast  agency  will  handle  the  National 
Acme  screw  products,  automatic  screw 
machines,  dies,  taps  and  other  products. 

Norman  Strugnell,  of  Clarksburg, 
W.  Va.,  has  been  appointed  northern 
West  Virginia  representative  of  the 
Pure  Carbon  Co.  of  Wellsville,  N.  Y., 
manufacturer  of  carbon  brushes  for 
motors  and  generators  and  carbon 

specialties. 
Hayes  McParland  has  been  made 

vice-president  of  the  Bassick  Manufac- 
turing Co.,  Chicago,  manufacturer  of 

"Alemite"  high-pressure  lubricating 
systems  for  automobiles  and  industrial 
machinery ._  He  will  be  director  of  sales 
and  advertising. 
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Manufacturing  Co.,  Philadelphia,  an- 
nounces that  it  has  concluded  arrange- 

ments with  the  following  firms  to  act 
as  its  foreign  representatives;  A.  R. 
Williams  Machinery  Co.,  Ltd.,  Toronto. 

Can.,  Williams  &  Wilson,  Ltd.,  Mon- 
treal, Can.,  Allied  Machinery  Co.  of 

America  for  France,  Belgium,  Switz- 
erland, Italy  and  Spain,  V.  Lowener 

for  Norway,  Sweden  and  Denmark,  An- 
drews &  George  Co.  for  Japan,  M.  Mott 

Engineering  Co.  for  Petrograd  and 
Moscow,  Russia,  R.  S.  Stokvis  &  Sons 
for  Holland  and  Dutch  East  Indies, 
Bohm  &  Bormann  for  Berlin,  Germany, 
Bevan  &  Edward  for  Melbourne,  Aus- 
tralia. 

It  has  been  announced  by  the 
Canadian  Steel  Foundries,  Ltd.,  that 
the  Welland  plant  will  be  opened  at 
an  early  date.  It  has  been  shut  down 
since  1919. 

The  Connery  Machine  &  Tool  Co. 
has  sold  its  new  building  on  Fisk 
Avenue,  Springfield,  Mass.,  to  the  Uni- 

versal Candy  &  Chocolate  Machinery 
Co.,  Inc.,  which  will  occupy  it  for  the 
development  of  its  recently  established 
business.  Included  in  the  sale  is  the 
building  site  and  a  quantity  of  ma- 
chinery. 

The  John  W.  Russell  &  Sons  Co., 
Springfield,  Mass.,  suffered  severe  loss 
on  machinery  and  patents  by  a  fire 
which  partially  destroyed  its  building 
in  Taylor  St.,  Feb.  28. 

The  Lawrence-Goodling  Co.,  Inc.,  Mo- 
bile, Ala.,  has  succeeded  the  company 

that  was  formerly  operated  under  the 
name  of  J.  C.  Lawrence.  The  i»ew  com- 

pany will  distribute  machinery  in  the 
southern  field  and  will  maintain  a  ware- 

house in  Mobile. 

The  Central  Sales  Office,  Navy  Yard, 
Washington,  D.  C,  announces  a  sale  of 
Navy  surplus  drills,  reamers,  sockets 
and  drifts,  on  Mar.  30.  Bids  will  be 
opened  at  11  a.m.  on  that  date. 

The  Penn  Metal  Co.,  Boston,  has  pur- 
chased the  New  England  steel  rod  and 

bar  business  of  the  Midvale-Cambria 
Steel  Co.,  including  all  machinery,  tools 
and  plant  and  will  henceforth  make 
those  products  that  the  Midvale-Cam- 

bria has  been  making  in  its  Boston 

plant. 

The  Bridgeport  Motor  Truck  Co., 
Bridgeport,  Conn.,  has  purchased  the 
Liberty  Manufacturing  Co.,  Stratford, 
for  approximately  $50,000. 

Philipp  Bros,  Inc.,  announces  \-he  re- 
moval of  its  offices  to  suite  902-906 

Woolworth  Building,  New  York. 

The  Narragansett  Machine  Co., 
Providence,  R.  I.,  has  recently  in- 

creased its  capital  stock  from  $1,500,- 
000  to  $2,000,000. 

The  Chandler  &  Farquhar  Co.,  ma- 
chinery dealer,  formerly  located  at 

32-38  Federal  Street,  Boston,  Mass., 
has  opened  its  new  establishment  at 
250-260  Devonshire  Street,  Boston. 

The  Wallace  Barnes  Co.,  screw  ma- 
chine products,  springs,  etc.,  of  Bristol, 

Conn.,  has  purchased  the  plant  of  Dun- 
bar Brothers  Co.,  manufacturer  of 

springs,  also  of  Bristol.  It  is  under- 
stood the  deal  involved  about  $700,000. 

The  Dunbar  plant  will  continue  opera- 
tions as  heretofore. 

The  Charter  Gas  Engine  Co.,  of 
Sterling,  111.,  announces  the  purchase 
of  the  entire  Mietz  oil  engine  business 

(also  known  as  "Mietz  &  Weiss")  here- tofore carried  on  at  128-138  Mott  St. 
and  430  East  19th  St.,  New  York  City, 
by  the  August  Mietz  Corp.  and  the 
Reliance  Oil  Engine  Corporation.  The 
new  company  is  now  moving  from  New 
York  City  to  its  plant  at  Sterling,  111., 
all  of  the  physical  assets  comprising 
the  Mietz  engine,  and  in  the  meantime 
is  filling  repair  orders  from  New  York 
City.  Several  of  the  personnel  of  the 
August  Mietz  Corporation  have  been 
engaged  by  the  new  company. 

At  the  annual  meeting  of  the  Ameri- 
can Hardware  Corp.  of  New  Britain, 

Conn.,  held  this  week,  assistant  secre- 
tary George  P.  Spear  and  secretary  Al- 
bert N.  Abbe  were  elected  vice-presi- 

dents, and  George  Hildebrandt  was 
elected  secretary  to  succeei  Mr.  Abbe. 
Joseph  C.  Andrews  was  appointed  as- 

sistant secretary,  succeeding  Mr.  Spear. 
Mr.  Spear  has  been  with  the  Corbin 
Screw  Division  of  the  company  for  the 

past  18  years;  Mr.  Abbe  has  been  con- 
nected with  the  P.  &  F.  Corbin  Divi- 

sion of  the  concern  for  thirty-six  years. 

The  Kirsch  Manufacturing  Co.,  of 
Sturgis,  Mich.,  the  largest  makers  of 
curtain  rods  in  the  world,  with  an  an- 

nual production  amounting  to  $2,000,- 
000  annually,  has  purchased  the  Barm- 
well  Co.,  of  Jackson,  Mich.  The  Barm- 
well  Company  were  manufacturers  of 
round  curtain  rods,  exclusively,  and 
Mr.  Kirsch  announces  ''hat  the  newly 
acquired  factory  will  be  equipped  with 
machinery  for  the  making  of  low  priced 
rods  to  be  merchandised  through  the 
five  and  ten  cent  stores. 

The  Great  Northern  Railway  Co., 
has  ordered  125  tank  cars  from  the 
Chicago  Steel  Car  Co. 

The  Pennsylvania  Railway  Co.  dur- 
ing the  past  six  months,  has  ordered 

engines  and  cars  costing  $57,000,000, 
and  has  ordered  shop  and  round  house 
improvements  which  will  aggregate  $6,- 
000,000,  it  was  announced  before  a 
meeting  of  the  Detroit  Board  of  Com/- 
merce,  March  11. 

The  Gibb  Instrument  Co.,  Bay  City, 
Mich.,  manufacturer  of  electric  weld- 

ing equipment,  has  opened  a  sales 
office  in  Cleveland,  Ohio,  at  2104  East 
Superior  Ave.,  in  charge  of  Mr.  W.  0. 
Little. 

The  Bigelow  Co.,  New  Haven,  Conn., 
manufacturer  of  boilers,  tanks,  stacks, 
etc.,  has  been  given  permission  by  the 
State  legislature  to  increase  its  capital 
stock  from  $300,000  to  $1,000,000,  a 
portion  to  be  used  for  expansion. 

The  Wilton  Tool  Co.,  manufacturer 
of  tools  and  special  machinery,  with 
headquarters  in  Detroit,  announce  the 
purchase  of  a  three-story,  steel  factory 
building  at  5835  Russell  St.,  Detroit.  _ 

This  purchase,  which  comprises  42,000" square  ft.  of  floorspace,  will  enable  the 

comnany  to  assemble  all  of  its  depart- ments under  one  roof.  The  new  factory, 
which  has  a  valuation  of  approximately 
$255,000,  will  be  equipped  with  new machinery. 

The  following  officers  have  been 
elected  by  the  Rogers-Brown  Iron  Co., 
Buffalo,  N.  Y.:  William  A.  Rogers, 
chairman  of  the  board;  William  S. 
Rogers,  president;  Hugh  Kennedy  and 
C.  R.  Holzworth,  vice-presidents; 
David  G.  Williams,  treasurer;  and 
Charles  H.  Byron,  secretary. 

The  Farrell  Foundry  &  Machine  Co. 
of  Buffalo  reports  that  it  has  two  and 
one-half  times  as  many  orders  on  hand 
now  as  in  January,  and  that  the 
present  business  is  healthier  than  it 
has  been  at  any  time  in  the  past  two 
or  three  years.  The  chilled  roll  busi- 

ness is  notably  fine,  indicating  in- 
creased manufacturing  activity  in  the 

paint  and  varnish,  chocolate  and  lin- 
seed oil  lines. 

The  National  Motors  Corporation, 
organized  last  August  with  the  merger 
of  eight  automobilr  companies  situated 
in  seven  different  states,  will  take  over 
a  large  factory  site  in  Detroit  this 
spring,  according  to  the  announcement 
of  Clarence  A.  Earl,  president  and 
general  manager.  The  Detroit  plant 
will  constitute  the  ninth  unit  of  the 
corporation  and  will  give  the  National 
Motors  three  factories  in  Michigan. 
Walter  M.  Anthony,  for  eight  years 
treasurer  of  the  Maxwell  Motor  Co. 
has  been  named  vice-president  and treasurer. 

Incorporation  papers  were  filed 
shortly  after  the  merger  under  the 
name  of  the  Associated  Motor  Indus- 

tries, but  this  name  was  announced 
changed  with  the  opening  of  the  New 
York  Auto  Show,  when  the  new  line  of 
National  cars  made  its  appearance. 
The  eight  factories  now  operating 
under  the  National  Motors,  Inc.,  are: 
National  Motor  Car  Corporation,  In- 

dianapolis, Ind.;  Jackson  Motors  Cor- 
poration, Jackson,  Mich.;  Covert  Gear 

Co.,  Lockport,  N.  Y.;  Traffic  Motor 
Truck  Corporation,  St.  Louis,  Mo.,  Ken- 

tucky Wagon  Manufacturing  Co., 
Louisville,  Ky. ;  Saginaw  Sheet  Metal 
Works,  Saginaw,  Mich.;  Murray-Tre- 
gurtha  Corporation,  Quincy,  Mass.;  and 
the  Recording  and  Computing  Machine 
Co.,  Dayton,  Ohio.  The  home  office  of 
the  corporation  will  be  located  in  De- 

troit, Mr.  Anthony  announced.  The  ex- 
act location  of  the  site,  however,  will 

be  announced  later,  pending  the  selec- 
tion of  one  of  four  which  are  now 

under  advisement. 

The  Illinois  Central  Railroad  Co. 

has  placed  contracts  for  2,000  automo- 
bile :ars  m  an  effort  to  relieve  con- 

gestion in  shipping  from  Detroit,  which 
congestion  has  arisen  from  the  un- 

precedented sale  of  automobiles  sir.ee 
the  introduction  of  new  models.  Of 
the  lot,  1,000  will  be  40  ft.,  40  ton, 
automobile  box  cars  to  be  built  by  the 

American  Car  and  Foundry  Co.'s 
plant  at  St.  Louis.  Five  hundred  cars 
of  the  same  dimensions  will  be  built 
at  the  plant  of  the  Western  Steel  Car 
and  Foundry  Co.,  at  Hammond,  Ind., 
and  the  balance  will  be  40  ft.,  40  ton, 
auto-furniture  cars  to  be  built  by  the 

Mt.  Vernon  Car  and  I'anufacturing 
Co.,  Mt.  Vernon,  111.  All  of  the  new 
cars  will  be  8  ft.  6  in.  wide,  10  ft.  high, 

and  will  be  equipped  with  10  ft.  stag- 
gered doors. 
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Book  Reviews 

Capital's     Duty    to    the    Wage-Earner.    By 
John   Calder,   Member   A.S.M.E.,    Mem- 

ber  S.I.E.      Illustrated,    326   pages,    6x9 
in.      Published    by    Longmans,    Green   & 
Co.,  65  Fifth  Ave..  New  York,  N.  Y. 

Here  is  a  thoughtful  treatise  on  the  age- 
old  problem  of   the   relations  between  capi- 

tal   and    labor.      The    author    brings    forty 
years  of  varied  experience  in  the  industrial 
field    to    his    work,    and    treats    his    subject 
with  a  breadth  of  vision   and   insight   into 
human  nature  that  is  unusual. 

The  book  starts  with  a  statement  of  the 
labor  problem  which  is  backed  up  by  sta- 

tistics and  interpretations  and  leads  up  to 
an  analysis  of  the  reasons  why  men  work. 
Then  comes  an  outline  of  labor's  objections to  capitalism,  which  is  followed  by  a 
description  of  labor  unionism  and  the 
worker's  wants.  The  other  side  of  the 
case  is  given  in  the  chapter  on  employers' 
associations  and  the  one  on  the  "open" 
and  the  "closed  shop."  The  case  for  the employer  is  concluded  by  the  chapter  on 
the  claims  of  capitalism.  The  following 
chapter  brings  in  the  interest  of  the  gen- 

eral public,  and  then  come  three  chapters 
on  organizing-production,  personnel  serv- 

ices and   economic  relationships. 
We  then  come  to  the  heart  of  the  whole 

matter  in  the  two  chapters  on  employees' representation,  which  is  recommended  by 
the  author  as  the  solution  of  many  of  the 
difficult  problems  in  the  relations  between 
capital  and  labor.  The  relation  of  capital 
and  labor  to  working  hours,  wages,  profit- 
sharing,  ownership-sharing  and  manage- 

ment-sharing occupies  three  chapters  and 
then  come  two  on  unemployment  and  im- 

migration. The  last  two  chapters  on 
"Social  Justice"  and  the  future  are  par- ticularly good.  We  have  no  hesitation  in 
recommending  them  and,  in  fact,  the  whole 
book  to  the  careful  attention  of  capitalists, 
emnloyers.   managers   and   labor   leaders. 

There  is  an  appendix  giving  details  of 
a  plan  of  employees'  representation  and  the 
privileges  and  duties  of  employees'  repre- sentatives. A  short  bibliography  and  an 
index   complete   the   volume. 

Rapid   Arithmetic.      By    T.   O'Conor   Sloane, 
Ph.D..  LL.D.     First  edition,  blue  cloth- 
board    covers.    190    pages,    5x75    inches. 
Published    by   D.    Van    Nostrand   Co.,    8 
Warren   St.,    New    York,    N.    Y.      Price 
»l-50. 

The  work  is  more  or  less  a  supplement  to 
the    ordinary    textbook    on    airthmetic,    al- 

though it  includes  all  the  elementary  oper- 
ations  that  are    taught   to   beginners.      But, 

where  the  ordinary  textbook  gives  little  and 
scant  treatment  of   a  subject   with   usually 
only  one  method  of  doing  an  operation,  this 
book  gives   thorough  information   on   a  sub- 

ject and  cites  many  ways  of  doing  an  oper- ation. 
In  an  interesting  and  instructive  way, 

the  volume  gives  a  dozen  or  more  ways  of 
adding,  illustrates  that  there  are  a  number 
of  ways  of  applying  the  other  three  primary 
rules,  and  shows  that  it  is  quite  within  the 
reach  of  anyone  to  add  up  two  columns 
simultaneously.  These  are  only  a  few  illus- 

trations of  the  type  of  information  con- 
tained within  the  pages.  The  information 

has  been  gathered  from  a  number  of  .sources 
and  authorities.  The  author  claims  that  the 
collection  set  forth  in  the  volume  represents 
the  accumulation  of  the  best  from  many 
sources.  By  applying  the  methods  given  in 
the  volume  a  greater  command  of  arith- 

metical operations  should  be  acquired  and 
quick  and  advantageous  ways  of  calculating should  result. 

The  book  is  divided  into  twelve  chapters, 
of  which  the  first  five  deal  with  an  explana- 

tion of  notation  and  signs  and  the  four 
fundamental  operations  of  arithmetic.  In 
each  case,  several  methods  of  working  a 
problem  are  given  and  illustrated  with 
numerical  examples.  Many  of  them  result 
in  time-saving  short  cuts  that  are  practical In  real   work. 

The  other  chapters  deal  with  fractions  ; 
the  decimal  point :  interest  and  discount ; powers  of  numbers,  exponents  ;  squaring  the circle  ;  and  miscellaneous  facts  of  fnterest. 
These  chapters  deal  with  the  more  advanced 
arithmetic  operations,  and  as  before,  all methods  are  illustrated  with  numerical  ex- 

amples in  each  case.  Clear  conceptions  are given  on  such  questions  as  why  any  number, great  or  small,  raised  to  the  zero  power  is equal  to  one,  when  it  seems  as  if  it  ought 
i^oiJ?  ®'',"'''  *"  ̂ """O'  the  meaning  of  the pactional  exponent  and  fractional  bar,  and wnat  are  circular  numbers  and  vulgar  frac- 

Index  to   Proceedingii   of  the   American   So- 
ciety   lor    TeKting     Materials,     VoIumPH 

XIII  to  XX.     One  hundred  eighty-nine 
6x9  in.  pages.     Published  by  the  Amer- 

ican Society  for  Testing  Materials,  1315 
Spruce  Street,   Philadelphia,   Pa.     Price 
$2.50   in  cloth  binding  or  $3.50  in   halt 
leather  binding. 

The  book  is  begun  by  a  list  of  key  words 
of  great  assistance  in  using  the  index.  This 
list   is   followed    by   subject    and    author   in- 

dexes.    The   concluding  part   is   a  table   of 
contents    of    the    proceedings    by    individual 
volumes.     The  years  covered  are  from  1913 
to  1920,   inclusive. 

Dunning     Air     Compressors.       The     Geo. 
Sachsenmaier  Co.,  926  North  Third  St., 
Philadelphia,  Pa.,  has  recently  issued  a 
pocket-size,  8-page  folder  on  its  line  of  air 
compressors.  The  compressors  are  illus- 

trated as  plain  units,  motor-driven  units, 
and  as  complete  tank  outfits,  and  they  are 
made  in  a  variety  of  sizes  both  for  attach- 
meiit  on  automobiles  and  for  garage  and similar    uses. 

Portable  Timing  Devices.  The  General 
Electric  Co.,  Schenectady.  N.  Y.,  has  just 
issued  Bulletin  No.  46,053  describing  an 
electrically  driven  portable  timing  device. 
This  instrument  consists  chiefiy  of  an  en- 

cased clock,  to  be  used  with  a  standardized 
clock  as  a  means  of  secondary  timing,  to 
replace  the  stop  watch  on  certain  types  of 
work.  The  four-page  bulletin  illustrates 
and  describes  the  mechanism,  action  and 
uses  of  the  device. 

Salient  Facts  on  Silent  Gears.  A  20- 
page  pamphlet,  4x7  In.,  by  the  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  describing  the  Micarta 
gears  made  by  that  company.  It  explains 
in  detail  the  characteristics  of  Micarta 
gears  and  pinions  and  shows  examples  of 
their  application.  The  pamphlet  includes 
a  table  on  horsepower  ratings  giving  the 
horsepower  per  inch  of  face  for  gears  of 
various  pitches  based  on  the  pitch-line 
speed  in  feet  per  minute. 

Pamphlets  Received  I 
The  Bureau  of  Standards  of  the  Depart- 

ment of  Commerce  has  issued  No.  2  of  its 
handbook  series  under  the  title  "National 
Safety  Code  for  the  Protection  of  the 
Heads  and  Eyes  of  Industrial  Workers." 
The  kinds  of  protectors  described  include 
those  for  chippers,  riveters,  calkers,  grind- 

ers, babbitters,  handlers  of  corrosive  chemi- 
cals, sand  blasters,  welders,  those  exposed 

to  glare  and  those  exposed  to  dust  and 
wind.  The  pamphlet  may  be  secured  from 
the  Superintendent  of  Documents,  Govern- 

ment Printing  Office,  Washington,  D.  C, 
for  ten  cents  per  copy. 

Export  Opportunities 

tions. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Wanhington,  D.  C,  has  inquiries  for  tlio 
agencies  of  machinery  and  macliine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  b.r  referring  to  the  number  follow- 

ing   each    item. 

Machinery  for  the  manufacture  of  ball 
b«arings  — •  Italy.  Purchase.  Quotations, 
c.i.f.  Genoa  or  Turin.  Terms  :  Cash  against 
documents.     Reference  No.  5628. 

Machinery  for  making  tin  cans  for  pack- 
ing preserved  fish  and  machinery  for  ex- 

tracting fish  oil  and  preparing  fertilizer 
from  fish — Spain.  Purchase.  Quotations, 
c.i.f.  Spanish  port.  Terms :  Payment  on 
receipt  of  goods.  Correspondence,  Spanish. Reference  No.   5629. 

Machinery  for  making  buttons  for  over- 
alls and  work  clothing,  and  supplies  for 

button  making — Mexico.  Purchase.  Ref- erence No.  5630. 

Stamping  machine  capable  of  punching 
8  holes,  18  mm.  In  dia.  steel  plates,  8  mm. 
thick,  depth  of  throat,  400  mm. ;  and  steel 
plate  shearing  machine,  depth  of  throat 
500  mm,,  length  of  plates.  450  mm.  for  the 
manufacture  of  enameled  tanks,  operated 
by  an  a.c.  motor,  190  volts,  50  cycles,  now 
in  possession  of  the  Inquirer — France.  Pur- 

chase. Quotations,  c.i.f.  Havre.  Corre- 
spondence, French.     Reference  No.  6631. 

Machinery  for  the  equipment  of  plant  tor 
the  manufacture  of  cotton  waste — Chile. 
Purchase.  Quotations,  c.i.f.  Chilean  port. Terms :  Cash  against  documents,  through 
bank.     Reference  No.  5632. 

Machinery  used  in  connection  with  the 
manufacture  of  round  and  square  wood 
tanks,  and  also  cask-making  machinery — 
England.  Purchase.  Quotations,  c.i.f.  Eng- 

lish port.  Terms:  Cash  against  documents. Reference  No.  5633. 

Machinery  for  the  manufacture  of  barrel 
staves  —  France.       Purchase     and    agency. 
S"°',?H°."®'    *=•'•'•    French    port.      Reference No.  5634. 

Cotton-textile  machinery,  especially  looms 
and  machines  for  printing  cotton  textiles — Paraguay.  Purchase.  Quotations,  c.l.t. Asuncion  or  Buenos  Aires.  Correspondence. 
Spanish.     Reference  No.  5635. 

Tinned  mattress  wires  of  23  gage,  uphol- 
stered coppered  spring  wire,  fencing  and 

barbed  wire,  machinists'  and  other  tools — Australia.  Agency.  Quotations,  c.i.f.  Aus- 
tralian port.  Terms ;  Cash  against  docu- ments.    Reference  No.   5689. 

Automobile  accessories  for  sma'I  and medium  sized  cars.  Japan.  Purchase. 
Quotations,  c.i.f.  Japanese  port.  Terms- payment  against  document.  Reference  No. 5737. 

Forthcoming  Meetings  1 
International      Chamber      of      Commerce. 

Second  general  meeting,  Rome,  March  18 
to  24.  Julius  Barnes,  President  of  the 
United  States  Chamber  of  Commerce  will 
head  the  American  delegation. 

National       Metal       Trades       Association. 
Twenty-fifth  annual  convention  to  be  held 
at  Hotel  Astor,  New  York  City,  April  IS 
and   19.     L.  W.  Fischer,  secretary. 

Society  of  Industrial  Engine  <"s.  Spring 
convention  at  Hotel  Gibson.  Cincinnatr 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent.   327  South  La  Salle  St.,   Chicago,   111. 

American  Gear  Manufacturers'  Associa- 
tion. Seventh  annual  meeting  April  19,  20 

and  21,  Hotel  Cleveland,  Cleveland,  Ohio. 

Xational  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  Now 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Foundrymen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio,  April  30  to  May  3. 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St.. 
Chicago,  is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  5,  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago.  111., is  secretary. 

National  Supply  and  Machinery  Dealers' 
Association;  Southern  Supply  and  Maehin- 
er.v  Dealers'  Association;  and  the  American 
Supply  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati. 
Ohio.  May  17.  18,  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  Is  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  at  ■  Montreal,  Can., May  28  to  31.  Calvin  W.  Rice.  29  W.  39th 

St.,  New  York  City. 

American    Society   for   Testing    Materials. 
Annual  meeting  at  Atlantic  City,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 

Society    of    Automotive    Engineers.     Sum 
mer  Meeting.  Spring  Lake,  N.  J.,  June 
19  to  23. 

American      Society     for      Steel      Treating 
Eastern  sectional  meeting,  Bethlehem  Pa. 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem, Pa. 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — Car  material,  ship  and  oil-tank  plate  require- 
ments continue  active,  with  nev?  inquiries  for  structural 

steel  improving  in  volume.  Structural  shapes  at  minimum 
of  $2.35  per  100  lb.,  Pittsburgh;  $2.50,  on  specified  deliveries. 

Plates  also  at  minimum  of  $2.35,  at  mill;  $2.50@$2.60  hav- 
ing been  bid  to  secure  deliveries  in  thirty  to  sixty  days.  Bar 

mills  sold  up;  minimum  of  $2.35  quoted  on  large  tonnages, 
with  small  lots  for  quick  shipment  not  under  $2.50  per 
100  lb.  Iron  and  steel  scrap  higher.  Bessemer  pig  iron  up 
23c.,  basic,  50c.  and  No.  2  foundry,  $1.50  per  ton  at  Pitts- 

burgh.   Bar  iron  10c.  per  100  lb.  higher  at  mill. 
Tin  prices  up  to  peak  level  of  June,  1920;  52  Jc.  at  New 

York  warehouses  as  against  48Jc.  per  lb.,  last  week.  Zinc 
market  stronger.  Aluminum  ingots  Ic.  per  lb.  higher  in 
New  York.  Tin  plates,  bolts,  nuts  and  washers  advanced 
in  Cleveland  during  week.  Solder  up  Ic.  in  Cleveland  and 
lie.  per  lb.  in  New  York.  Gray  iron  machinery  castings 
up  Jc.  per  lb.  in  Cleveland;  slightly  higher  in  New  York. 
Electric  welding  wire  rose  35c.  per  100  lb.  since  last  week. 
Raw  linseed  oil,  $1.04,  f.o.b.  New  York,  against  $1.01  per 
gal.  (5  bbl.  lots)  one  week  ago. 

Declines — Lead  market  easier;  down  ic.  in  New  York  and 
Jc.  per  lb.,  f.o.b.  E.  St.  Louis.  Antimony  quiet;  demand 
fallen  off  somewhat,  with  prices  10c.  per  100  lb.  lower. 

  IRON  AND  STEEL 
PIG  IRON  —  Per  groti   ton  —  Quotations   compiled  by   The 

Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    530. 5S 
Northern  Basic    30.27 
Southern  Ohio  No.  2    32.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    33.44 

BIRMINGHAM 
No.  2  Foundry    26.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2.2.';@2.7S)    31.76 
Virginia  No.  2    33.17 
Basic    29.00 
Grey  Forge    29.00 

CHICAGO 
No.  2  Foundry  local    31.00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.7S)    32.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    30 .  00 
Basic    29.00 
Bessemer    29. 50 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
1(X)  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         6.0 
Cleveland     Si@6i 
Cincinnati        4@6 
New  York     5J@5| 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed  Mill  Lots 

No.  10    2.65@2.90 
No.  12    2.7S@3.00 
No.  14    2.85@3.10 
No.  16    3.0S@3.30 

Black 

Nos.  17and21.  3.3S@3.60 
Nos.  22and24.  3.40@3.6S 
Nos.  2S  and  26.  3AS@,3.70 
No.  28    3.S0@3.7S 

New  York  Cleveland 4.34 

4.39 
4.44 
4. 54 

4.70 
4.75 
4.80 
4.90 

3. 75 
3.80 
3.85 

3.95 

4.40 
4.45 4.50 
4.60 

Chicago 

4.15 
4.20 

4.25 
4.35 

4.85 
4.85 
4.90 

5.00 

Galvanized Pittsburgh      New  York     Cleveland    Chicago 

Inches 
1  to3   

2   

Black 

..       64 

57 
2i  to  6   7  to  8   ....     61 

58 

9  to  12   
..       57 

Nos.   10  and  n.  3.60(5.3.75  4.90  4.65  4.85 
Nos.  12  and  14.  3.70^3.85  5.00  4.75  4.95 
Nos.  17  and  21.  4.00<S>4.15  5.30  5.05 
Nos.  22  and  24.  4.1544.30  5.45  5.20  5.40 
No.  26    4.30@4.45  5.60  5.45  5  55 
No.  28    4.60@4.75  5.90  5.75  5  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel  BUTT  WELD  Iron 
Galv.             Inches              Black  GaW, 

52i         ftolj       30  13 
LAP  WELD 

45^         2       23  7 
49^         2ito4       26  11 
4Si         4Jto6       28  13 
44J         7  to  12       26  11 

BUTT  WELD,  EXTRA  STRONG.  PLAIN  ENDS 
ItolJ         62            5U         ftolj       30  14 
2  to  3         63  52i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2         55             44^         2       23  9 
2ito4         59            48J         2ito4       29  15 

4ito6         58             47',         4Jto6       28  14 
7  to  8         54             41i         7  to  8       21  7 
9  to  12         48            354        9  to  12       16  2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

54%   41%    55J%    43i%   62^%    48i% 
51%    38%    53i%    40J%   59^%   45|% 

Malleable  fittmgs:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (3.00  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

t.;;:::;v.v.;:::-.v.v.:::: 
V^sto}   

1  to  3  in.  steel  butt  welded. 
2i  to  6  in.  steel  !ap  welded . 

New  York  Cleveland  Chicago 4.50 
6.00 

4.50 7.00 

6.00 6.00 
6.03 

8.00 6.10 4.69 4.^ 
4.45 

7.00 
8.25 

7.25 

5.65 5.46 
5.65 

4.20 
3.90 

4.10 4.70 4.40 
4.60 

3.44 3.31 

3.20 
3.34 

3.21 3.10 3.34 3.21 3.10 
4.14 3.61 3.85 3.44 3.31 

3.20 

3.34 
2.91 

2. 92  J 

11.00 
•  >  •  • 

.... 

55% 

40@55% 

50% 

8.50. . . 
14.00 7.35... 
12.25 

7.10... 11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      17.62J 
Tin,  5-ton  lots.  New  York      52 .  50 
Lead  (up  to  carlots),   St.  Loui       8.30;     New  York.  9.00 
Zinc  (up  to  carlots),  St.  Louis      8.00;     New  York.  8. 35 

Aluminum,  98  to  99%  ingots,  1-15  ̂ '^  ̂ ork  Cleveland  Chicago ton  lots    26.20  26.00        28.00 
Antimony  (Chinese),  ton  spot      10.00  11.5?  9-50 
Copper  sheets,  base     25.00  24.50@25.00  23.00 
Copper  wire  (l.c.l.)      19.37J         21.50         16.25 
Copper  bars  (l.c.l.)     23.25  24.75         19.50 
Coppertubing  (l.c.l.)     27.50  29.75         23.00 
Brass  sheets  (l.c.l.)    21.12|         24.75         18. 7S 

Brass  tubing  (l.cl.).'.         25.50  29.75        20.50 
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METALS— Continued 
New  York  Cleveland  Chicago 

Brass  rods  (carlots)      19.37^       21.75         15.75 
Brass  wire  (carlots)      21.62}       22.00    
Zinc  sheets  (casks)      10.75         11.00           
Solder  (5-  and  J),  (caselots)     35.00  31.75@34.75  20.00 
Babbitt  metal   (83%  tin)     42.00        60.00         36.00 
Babbitt  metal   (35%  tin)      25.00         18.50           
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .    32 .00         ...  ..   .... . . 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (b?se).  .  .  .  . ......,,.        55 

Hot  rolled  rods,  Grade  "AV.(lias,e);.  :v'.M'       50 
Cold  drawn  rods,  Grade  "A"  (JJase)'.       60 
Copper  nickel  ingots   '. '.  .  .  .>. .       37 Hot  rolled  copper  nickel  rods  (base).       45 

Manganese  nickel  hot  rolled  rods  "E"— low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.  Va.: 

Shot      32.00     Hot  rolled  machined  rods  (base).  .  .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)...       40.00 
Ingots      38.00     Cold  drawn  rods  (base)         46.00 

Hot  rolled  sheets  (base)   ............'       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York  Cleveland 

Copper,  heavy,  and  crucible.   14.75.@15.25  14.00 
Copper,  heavy,  and  wire   •  14.c50@15.00  13.50 
Copper,light,  and  bottoms.. .    12.5(1(^13.00  12.00 

Lead,  heavy   '..     6.25(^6.75  6.50 Lead,  tea       5.75(^6.00  5.00 
Brass,  heavy,  yellow       8.75®  9.00 
Brass,  heavy,  red      12.25@12.75  12.00 
Brass,  light       7.25®  7.75  7  50 
No.  1  yellow  brass  turnings..     8.75®  9.00  8.50 
Zinc       5  00©  5.50  4.50 

pound: 
Chicago 

15.00 
14.25 13.00 
7.00 

6.00 
9.00 
12.00 
7.75 9.00 

5.00 

TIN  PLATES — American  Charcoal  Plates— Bright — Cents  per  lb. 

"AAA' 
IC. 
IX. 

"A"  Grade 
IC, 
IX, 

Grade: 
20x28, 
20x28, 

20x28, 
20x28, 

New 

York 

112  sheets       22.00 
112  sheets       24.50 

Cleve- 
land     Chicago 

112 
112 

sheets        19.50 
sheets       22.00 

Coke  Plates,  Bright  ' Prime,  20x28  in.: 

100-lb.,        112  sheets       13.00 
IC,  112  sheets        13.30 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

18.25 
21.00 

16.00 
18.75 

12.20 
12.60 

6.30 

6.55 

18.50 

20.90 

17.00 

19.60 

14.50 
14.80 

7.25 

7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  pcrlb..    30.10@0.13 
Cotton  waste,  colored,  per  lb.         .07®.  12 

Wiping  cloths,  13{Xl3;-,perlb.  .16 
Wiping  cioths,13 1x20  hper  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  sulphur,  per  1001b    2. 65 
Linseed  oil,  per  gal.,  5  bbl.lots.  1.04 
White  lead,  dry  or  in  oil      1001b.  kecs. 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil      100 lb.  kegs. 
Fireclay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   per 
Coke,  prompt  foundry,  Connellsville.  . .  .per 

Cleve- 
land      Chicago 

JO. 15         $0.11i 
.12  .08 

36.00  per  M        .10 
52.00  per  M        .13 

3.50  2.65 
2.40  3.50 
1.08  1.12 

New  York,  14.25 
New  York,  14  25 
New  York,  15.75 
.65  .60 

net  ton  ?7.25@7.50 
net  ton        8.00 

SHOP  SUPPLIES 
Cnrrent  Diacounta  from  Standard  Lint 

New 

York Machine  Bolts: 

All  sizes  up  to  1x30  in       40% 

liand  llx3in.  uptol2  in       20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuta       15% 
Hex.  head  and  hex.  nut  bolts        20% 

Lag  screws,  coach    screws        40% 

Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  upto  1  in.xSOin..      ..     30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  |  and  larger       60% 
Case-hardened  nuts     50% 

Washers,  castiron,  Jin.,  per  100  lb.  (net)S6.00 

Washers,  cast  iron,  I  in., per  100  lb.  (net)  4.50 

Washers,  round  plate,  per  1001b.  Offhst  3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  1.00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  1 .00 
Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  1 .00 

Nuts,coldpunched,hex.,per  lOOlb.Offlist  1.00 
Rivets: 

Rivets,  iVin.  dia.  and  smaller    45% 
Rivets,  tinned    50% 

Button  heads  |-in.,  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      $5 .00 

Cone  heads,  ditto   (net)        5.10 
H  to   l|-in.   long,    all   diameters, 
EXTRApeTlOO\b         0.25 

fin.  diameter   EXTRA       0.15 
i  in.  diameter    EXTRA       0.50 

1  in.  long,  and  shorter    EXTRA      0.  SO 
Longer  than  5  in.   EXTRA       0.25 
Less  than  200  lb    EXTRA       0.50 
Countersunk  heads    EXTRA       0.35 

Copper  rivets    50% 

Copper  burs           30% 

Qeve- 

land        Chicago 
50-10% 

50% 

23.50  net 

50% 

50% 

3.50  net  ?4.00  off 

3.90  net          

     65-5% 

60-5% 

70-10% 
45% 

ss% 
70% 
45% 

65-10%         80% 

J4.00 

4.00 
4.50 

2.75 

2.75 

2.75 

2.75 

53.50 3.50 .50  net 
4.00 4.00 

4.00 

4.00 
50-10%      60% 

50-10%  4ic.net 

33.90 

4.00 S3. 75 
3.85 

   0.15 

   0.15 

   0.50 
   0.50 

   0.25 
   0.50 

   33.70  has* 35%  50% 

35%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.55      30.50      30.671 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297       0.3S         0.40 

Belting — Present  discounts  from  list  in 
fair  quantities   (j  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10%  40i%       50% 

Heavy  grade   20-S-2i%     30-5%  40-5% 
Rubber  and  duck: 

Firstgrade           60%      5O-10%40-10% 
Second  grade           65%       60-5%  60-5% 

Abrasive materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper         35.84      35.84 
Emery  paper    8.80       11.00 
Emery  cloth..         27.84      31.12 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  50  yd.  roll. 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper                1.32         1.24 
Cloth           3.02        2.67 

36.48 

8.80 

29.48 
4.50        4.28        4.95 

1.40 

3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Calif.,  San  Francisco — Pratt  Bldg.  Mate- 
rial Co.,  Hearst  Bldg.,  C.  P.  Pratt,  Pres. — 

machine  siiop  equipment,  roclt  crusliing  ma- 
cliinery,  steam  siiovel  and  belt  conveyors 
for  proposed  roclc  crushing  and  gravel  plant 
at  Folsom   City. 

Conn.,  Georgetown  —  Gilbert  &  Bennett 
Co.  (manufacturer  of  wire  goods) — several 
wire   forming   machines. 

III.,  Chicago— Progress  Machine  Wks., 
512-514  North  La  Salle  St.,  F.  H.  Husted, 
Purch.  Agt. — automatic  die  grinder. 

Mo..  Kansas  City — Gill  Machine  Shop, 
203  East  18th  St..  J.  Gill,  Purch.  Agt. — 
8  ft.  lathe  with  18  in.  swing  oh  a  16  gap  bed. 

N.  J.,  Newark— G.  W.  Heath  &  Co.,  208 
1st  St.  (manufacturer  of  fountain  pens) — 
Brown  &  Sharpe  screw  machine  with  slot- 

ting  attachment. 

N.  Y.,  Adams  Center  —  S.  Dibble  Co., 
Main  St.  (machine  shop,  repairs  and 
garage) — light  drop  hammer  for  forge  shop. 

N.  T.,  BoonvUle — Lester-Gardner  Motor 
Co.  (machine  shop,  garage  and  repairs), 
R.  J.  Lester,  Purch.  Agt. — 14  in.  back 
geared    engine   lathe. 

N.  T.,  Buffalo— B.  Adleo,  1621  Bway — 
garage  and  repair  shop  equipment,  also  one 
1,000  gal.  gasoline  tank  and  pump. 

N.  Y.,  Buffaloes.  J.  Ambrose,  2129  Fill- 
more Ave. — service  station  equipment  and 

one  1,000  gal.  gasoline  tank  and  pump. 

N.  T.,  Buffalo — G.  J.  Bliemeister,  107 
Wisconsin  St. — machinery,  tools  and  equip- 

ment for  the  manufacture  of  small  3  way 
petcocks  and  carbureter  experimental  parts. 

N.  T.,  Buffalo — L.  Campbell,  107  Forest 
Ave. — equipment  for  automobile  repair  shop. 

N.  y.,  Buffalo— E.  J.  Goetz,  75  Butler 
Ave. — equipment  and  one  1.000  gal.  gasoline 
tank  and  pump  for  service  station  on  Tap- 

per and  Washington  Sts. 

N.  Y.,  Buffalo — Kensington  Auto  Supplies, 
919  Kensington  Ave..  A.  H.  Carter,  Purch. 
Agt.— equipment  for  repair  shop  of  proposed 
garage. 

N.  Y..  Buffalo  —  J.  M.  Navadel,  3205 
Bailey  Ave. — repair  equipment  for  proposed 
garage. 

N.  Y.,  Buffalo — J.  A.  Sanders.  799  North- 
ampton St. — metal  working  machinery  and 

equipment  for  shop  on  Latnrop  St. 

N.  Y.,  Buffalo — C.  M.  Stiner,  Fillmore  and 
Kensington  Aves. — -service  station  equip- 

ment and  one  1,000  gal.  gasoline  tank  and 
pump. 

N.  Y.,  Buffalo — H.  J  Weber,  469  Dodge 
St. — equipment  for  automobile  repair  shop 
at  1155  Jefferson  Ave. 

N.  Y.,  Clinton — Mattoon  Motor  Sales  Co., 
Inc.,  (garage  and  machine  shop),  E.  B. 
Mattoon,  Purch.  Agt. — light  lathe  for  gen- 

eral repair  shop   (new  or  used). 

N.  Y.,  Falconer — M.  L.  Foster — equipment 
for  new   garage   and   repair   shop. 

N.  Y.,  Glenpark — E.  Jones — complete 
mechanical  equipment,  including  light  metal 
punches,  shears,  forming  rolls,  lathe,  drill 
press  and  small  shop  tools,  for  the  manu- 

facture  of  automatic   stereopticons. 

N.  Y.,  Harrisville — Diana  Paper  Co. — 
pulp  stone  dresser  and  floor  type  radial drill. 

N.  Yj,  Natural  Bridge  —  Basic  Refrac- 
tories Co.,  (stone  products) — two  2J  ton 

chain  hoists  and  arbor  prest:. 

N.  Y.,  Natural  Bridge — L.  Prettie  &  Co. 
(forgings,  blacksmith  and  repairs) — 400  to 
450  lb.  drop  hammer. 

N.  T^  Syracuse — Syracuse  Washing  Ma- 
chine Corp.,  Solar  and  Spencer  Sts. — cut- 

off machine  without  threading  attachment, 
to  cutoff  6  in.  steel   pipe    (used). 

N.  Y.,  Theresa — O.  P.  Eggleston  Co.  (ma- 
chine shop) — 14  or  16  in.  back  geared  en- 

(gine  lathe. N.  Y.,  Dtica — Miller  &  Evans  Co..  Lafay- 
ette St.  and  Bway,  (machine  shop  and 

garage),  H.  F.  Miller,  Purch.  Agt. — small 
engine  lathe  and  drill  press  for  motor 
repair. 

>'.  Y.,  Watertown — Eager  Electric  Co., 522  Newell  St.  (manufacturer  of  electrical 
goods),  H.  Eager,  Purch.  Agt. — light  sheet 
metal  punch. 

N.  Y.,  Watertown — McCaffreys  Machine 
Co.,  933  Academy  St. — special  machinery 
for  re-grinding  cylinders. 

N.  Y.,  Watertown — Taggart  Bros.  Paper 
Co..  West  Main  St.,  J.  Taggart,  Purch.  Agt, 
— ^power  operated  angle  shear. 

N.  Y.,  Watertown — J.  A.  Traynor,  933 
Superior  St.  (contractor) — ^power  operated 
angle  shear. 

N.  C,  High  Point — High  Point  Machine 
Wks.  (machine  shop  and  foundry)  — 
Sturtevant  blower  (used),  small  power 
punch   and   shear. 

O.,  Columbus — Acme  Motor  Truck  Sales 
Co..  178  North  4th  St..  J.  W.  Baker,  Mgr.— 
machinery  for  service  station,  including 
grinder  and  shaper. 

O..  Columbus  —  Fletcher  &  Shears,  430 
North  High  St.  (welding  equipment  repairs), 
F.  C.  Shears,  Mgr. — one  small  speed  lathe. 

O..  Toledo  —  Owens  Bottle  Co.,  1401-55 
Nicholas  Bldg. — bending  machine  for  bend- ing bars. 

Ore.,  Portland — S.  W.  Koeny  Sheet  Metal 
Wks..  273  Couch  St. — power  punch  for 
sheets  up  to  J  in.,  throat  10  in.  or  larger, belt  driven. 

Pa..  Pittsburgh — DeRoth  Steel  Truck  & 
Car  Wheel  Co.,  Keystone  Bldg.  (manufac- 

turer of  steel  trucks,  car  wheels  and  mine 
supplies)  J.  DeRoth.  Pres. — drill  presses, 
boring  mill,  lathes  and  pattern  machinery. 

B.    I.,    Providence  —  B.    D.    Aldrich,    144 
Westminster       St. — small       lathe,       planer, 
drills  and  small   tools  for  garage   (used). 

W.  Va.,  Huntington — Motor  Sales  Co., 
1611  6th  Ave. — machine  shop,  garage  and 
repair  shop  machinery,  tools  and  equipment. 

Wis.,  Grafton — Robel  &  Showalter — power 
and  automobile  repair  machinery  for  pro- 

posed garage  at  Port  Washington. 

Wis.,  MayviUe  —  Bachhuler  Bros.,  (ma- 
chinists), M.  J.  Bachhuler,  Purch.  Agt. — 

heavy  duty  lathe,  drill  press  and  emery wheels. 

Wis.,  Phillips — G.  J.  Goetsch — automobile 
repair  machinery,  including  press,  for  pro- 

posed garage. 

Ont.,  Gait — R.  Powlie,  Dixon  St. — com- 
plete garage  and  repair  shop  equipment 

(new). 

Ont.,  Hyde  Park — R.  E.  Morris — com- 
plete equipment  for  $40,000  garage,  service 

station  and  repair  shop. 

Machinery  Wanted 

Ala.,  Birmingham  —  G.  R.  Mueller  Co., 
Brown-Marx  Bldg.  (machinery,  contractors, 
engineers,  etc.) — locomotive  crane,  15  to  20 
ton  capacity,  8  wheel,  40  to  50  ft.  boom. 

Calif.,  Oakdale — Atlas  Rock  Co..  A.  C. 
McMillan,  Pres. — $20,000  worth  of  rock 
crushers  and  equipment  for  the  manufac- 

ture of  cement  pipe. 

Ga.,  BoBsvllle — Peerless  Woolen  Mills — - 
carding  and  dyeing  equipment  for  pro- 

posed addition  to  mill. 

m.,  Chieago^Hehberger  Mfg.  Co.,  2159 
Lewis  St..  (job  printers) — one  Miller  Uni- 

versal saw  and  trimmer  for  power  equip- ment. 

ni.,  Chicago — Wanner  Mchy.  Co.,  714-716 
Dearborn  St.  (printers'  machinery) — 18  x  25 Scott  drum  pre.ss. 

111.,  Waukegan — Bd.  Educ,  J.  Reardorn, 
Secy. — manual  training  machinery,  including 
turning  lathes,  saws  and  benches. 

Ind.,  Liaporte  — •  Bastian  '&  Morley  Co. 
(manufacturer  of  gas  water  heaters) — ma- 

chinery and  equipment  for  new  plant  at 
Conshohocken,   Pa. 

Ind.,  Warsaw — Braude-Pierce  Furniture 
Co. — woodworking  machinery  and  equip- 

ment for  2  story  addition  to  factory. 

Kan.,  Fsbon — E.  Vaughn  (newspaper  and 
job  printer) — diamond  cylinder  press. 

Kan.,  Herndon — Northwestern  Mercantile 
Co. — 9  X  13  in.  power  job  printing  press. 

Ky..  Paducah — Tucker  Chemical  Mfg.  Co., 
manufacturer  of  textile  chemicals),  B.  C. 
Pace.  Purch.  Agt. — machinery  and  equip- ment for  plant. 

Ky.,  PinrTlllc — Liberty  Coal  &  Coke  Co., 
R.  A,  Atkins,  Pres. — machinery  and  equip- 

ment for  the  development  of  extensive  coal lands. 

Md.,  Baltimore — Baltimore  Ice  Mfg.  Co„ 
c/o  A.  Beard,  Pres.,  Hopkins  Apartment — 
ice  making  machinery,  125  ton  daily  ca- 
pacity. 

Mass.,  Beverly — Bd.  Educ. — machinery. 
Including  saws,  tables,  planers,  lathes,  etc., 
for  vocational  department  of  new  high school. 

Mass.,  Dperfleld — School  Com. — soon  re- 
ceiving bids  for  woodworking  machinery, 

including  lathe,  planer,  matcher,  saws  and 
tables,  for  proposed   school. 

Mass.,  East  Braintre«  (Boston  P.  O.) — 
East  Braintree  Bleachers — bleachery  equip- 
ment. 

Mass.,  I,ynn  —  Schoolhouse  Dept.,  Di- 
vision of  Public  Wks. — vocational  equip- 
ment, including  lathes,  planers,  saws, 

tables,  matchers,  etc.,  for  Massachusetts 
Eastern  Junior  High  School. 

Mass.,  Weymouth — Bd.  Educ — ^machin- ery, including  saws,  tables,  planers, 
matchers,  sanders,  etc.,  for  vocational  de- 

partment of  high  school. 

Mass.,  Worcester — Standard  Paper  Goods 
Mfg.  Co.,  26  Southbridge  St.,  address  Pur- 

chasing Agent — one  10  x  15  in.  angle 
frame  Kidder  printing  press   (used). 

Mich.,  Detroit  —  Aubin  Terminals  Corp., 
707  Free  Press  Bldg. — conveying  equipment 
for  proposed  $3,000,000  warehouse, 

Mich.,  Detroit — Consolidated  Stamping  & 
Mfg.  Co..  4847  Woodward  St.,  R.  T.  Carr, 
Pres. — equipment  for  factory  for  the  manu- 

facture of  dolls,  toys  and  nursery  furniture at  Sarnla,  Ont. 

Mich.,  Grand  Rapids — Adzit  Printers,  41 
Ellsworth  Ave.,  S.  W. — 2  color  Job  printing 

press. Mich.,  St.  Joseph — J.  T.  Townsend — laun- 
dry machinery.  Including  power  washers, 

mangles  and  driers. 

Miss.,  Poplarvllle— Love  Lumber  Co. — 
sawmill,  planing  and  lumber  mill  machin- 

ery and  equipment. 

Miss.,  Wiggins — Finkbine  Lumber  Co. — 
machinery  and  equipment  for  proposed  lum- 

ber mill,  125,000  ft.  daily  capacity. 

Neb..  Benkelman — Bd.  Bduc. — vocational 
equipment  for  $100,000  schooL 

Neb.,  Homer — The  Index — 7  column,  cyl- 
inder newspaper  press. 

N.  Y.,  Arcade — Bd.  Educ — vocational 
equipment   for   $200,000   school. 

N.  Y.,  Batavia  —  Gipsolite  Co..  Inc.. 
(manufacturer  of  building  board  products). 
J.  P.  Haggerty,  Pres. — machinery  and  equip- 

ment to   double   present  capacity   of  plant. 

N.  Y..  Binghamton — Larrabee-Deyo  Motor 
Truck  Corp..  23  Washington  St..  E.  Maceym. 
Vice  Pres.. — machinery  and  equipment  for 
motor  truck  factory  addition,  50,000  sq.  ft. 

N.  Y..  Binghamton — Vail-Ballou  Co..  Jar- 
vis  St. — special  machinery  and  equipment 'for   book  binding. 
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N.  Y.,  Krockton — Nabo'.h  Grape  Juice  Co., 
c/o  D.  Wright — maciiinery  and  equipment 
for  the  manufacture  of  grajie  juice,  to  re- 

place that  which  was  destroyed  by  Are. 

N.  Y.,  Brooklyn — H.  Copeland,  53  Chaun- 
cey  St. — woodworliing  machinery,  including 
handsaw,  sander,  saw  table,  etc. 

N.  Y.,  Buffalo — P.  J.  Dottrel,  2614  Main 
St. — candy  making  machinery. 

X  Y.,  BuffaUi — li'ed.lers  Mfg.  Co.,  57 Tonawanda  St..  J.  M.  Fedders.  Purch.  Agt. 
. — machinery  (or  the  manufacture  of  auto- mobile radiators  for  new  factory. 

N.  Y.,  Buffalo — Montgomery  Bros.  Co., 
254  Court  St..  (woodworking  and  lumber) — 
dry  kiln  machinery  and  equipment. 

N.  Y.,  Buffalo — Queen  City  Development 
Co.,  Inc.,  Delaware  Ave.,  J.  R.  Bookser, 
Pres. — handsaws,   electrically  operated. 

N.  Y.,  Buffalo — H.  Radtke,  975  Genesee 
St. — machinery  and  equipment  for  furniture 
repair  shop. 

N.  Y.,  Buffalo — W.  Slater,  1429  Fillmore 
Ave. — machinery  for  the  manufacture  oj 
corn  crispettes. 

N.  Y.,  Cape  Vincent — Raymond  &  Strat- 
ford (machine  repairs,  etc.) — forge  cast- 
ings for  built  in  forge  with  electrically 

driven  blower. 

X.  Y.,  Gouverneur — International  Talc 
Co. — power  operated  pulverizing  drums. 

N.  T.,  Gouverneur — O.  C.  Washburn  Co., 
Hailesboro  St.  (repair  shop) — handsaw  for 
pattern  making. 

X.  Y.,  Holley — Holley  Cold  Storage  Co, — 
machinery  and  equipment  for  large  addition 
to   cold  storage   plant. 

N.  Y.,  Jamestown — Ahlstrom  Piano  Co., 
112  East  2nd  St.,  C.  K.  Ahlstrom,  Dir. — 
machinery  and  equipment  for  the  manufac- 

ture of  furniture. 

N.  Y.,  Jamest«wn — Jamestown  Worsted 
Mills,  Inc.,  335  Harrison  St. — textile  ma- 

chinery and  looms  for  new  3  story  addi- tion to  mill. 

N.  Y..  .lameHtown — Quality  Cash  Stores, 
Inc.,  53  River  St.  (wholesale  food  stuffs) — 
mechanical  warehouse  equipment,  including 
conveying  and  handling  machinery  and 
equipment. 

T<".  Y.,  Johnsonville — L.  B.  Brockett  Lum- ber Co. — heavy  duty  crosscut  saw  with 
frame  and  table. 

X.  Y..  Lockport — W.  O.  Keiter — machin- 
ery for  the  manufacture  of  powder  puffs 

and  novelties. 

X.  Y.,  L,yon8dalc — Moyer  &  Pratt,  (manu- 
facture of  paper),  J.  W.  Moyer,  Lyons  Falls, 

Purch.  Agt. — paper  cutting  machinery. 

X.  Y.,  MaHNena — "W.  L.  Pratt  Lumber  Co (lumber  and  planing  mill). —  handsaw 
frame  and  table,  also  double  surface  planer. 

X.  Y.,  Nunda — Peck  &  Pratt.  Inc.  (con- 
densery) — complete  ammonia  cold  storage 
system. 

X.  Y.,  Sarket  Harbor  —  B.  J.  Scroxton 
(tinning,  steam  fittings,  etc.) — sheet  metal 
forming  rolls  with  motor  drive  and  air 
compressor  with   tank. 

N.  Y.,  Sarket  Harbor  —  Weaver  Ma- 
chine Co.,  W.  H.  Weaver,  Purch.  Agt. — key seater. 

X,  Y.,  Sand.v  Cre^k — J,  Mosier  Co.  (lum- 
ber and  sawmill) — heavy  duty  swing  cutoff saw. 

N.  Y.,  Suffern — T.  Williams — 24  x  32  in. 
or  25  X  28  in.  newspaper  press. 

X.  Y.,  Utlea — Fonda  Containers  Co.,  Inc., 
2150  Rrie  St.,  T.  S.  Foster.  Purch.  Agt. — 
automatic  Tolders  for  the  manufacture  of 
pasteboard   boxes. 

N.  Y.,  XTtica — H.  Nusbaun  Co,,  408  Jay 
St.  (welding.  spriiigwork.  etc.) — power 
oi)erated   metal   saw   up   to   6   in. 

IT.  Y.,  Watertown — H.  W.  Bell  Co.,  King 
St..  rear  of  City  Hall,  (machine  and  forge 
shop) — annealing  furnace. 

X'.  Y.,  Watertown  —  C.  Forrester  Co., Court  St.  (brazing,  forging  and  welding)  — 
heavy   duty  oxy-ncetylene   welding  outfit. 

X.  Y..  WindHor — G.  H.  Manwarren.  (lum- 
ber)— heavy  duty  circular  cros.scut  saw  with 

frame  and  table. 

X.  C,  Bellinven — Interstate  Co-operative 
Co. — woodworking  machinery  and  equip- 

ment, to  replace  that  which  was  destroyed 
Ijy  fire. 

X'.  C,  Biltmore— William-BrowneU  Lum- 
ber    Co. — machinery     and     equipment     for 

lumber  mill,  to  replace  that  which  was  de- stroyed by  fire. 

X.  C,  Hickory — Bd.  Kduc. — -vocational 
equipment    for    $150,000   school. 

X.  D.,  FarKo — Fargo  Laundry  Co.  and 
Hegge  Bros. — machinery  and  equipment  for 
proposed  laundry. 

O..  ColumbuH  —  Hall-Elder-Hendry  Co., 
118  Yale  Ave.  (iron  castings),  A.  L.  Hendry, 
Purch.  Agt. — several  molding  machines  for 
bench  work  and  one  sand  blast  machine. 

O.,  Fremont — Crescent  Mfg.  Co.  (manu- 
facturer of  razor  blades) — machinery  and 

equipment  for  addition  to  plant. 

Okla.,  Ardmore — Colvert  Ice  Co.,  Inc. — 
refrigeration  machinery  and  equipment  for 
proposed  ice  plant. 

Okla.,  Pawnee — W.  F.  Toler — machinery 
and  equipment  for  handling  shavings,  in- 

cluding blower  fans,  etc. 

Ore.,  Bortland — Pacific  Fruit  &  Produce 
Co.,  East  2nd  and  Alder  St.,  G.  Grouell, 
Pres. — refrigeration  machinery  for  fruit storage. 

Pa.,  Allentown — J.  L.  Lordan — cold  stor- 
age and  refrigeration  equipment  for  per- 

ishable department  of  proposed  warehouse. 

Pa.,  BlosHburg — Aracoma  Textile  Co.,  c/o 
Chamber  of  Commerce,  W.  T.  Roberts, 
Pres. — textile  and  silk  mill  machinery  and 
equipment. 

Pa.,  BowmanxTille — Aluminum  Pigment 
&  Products  Co.,  Inc.,  W.  H.  Trexler,  Secy. — • 
pulleys,  shafting,  pipe,  water  pumps  and 
belting  for  proposed  crusher  and  pulverizer buildings. 

Pa..  Bradford  —  Bd.  Educ.  —  vocational 
equipment  for  proposed  $280,000  Junior 
HigH  School. 

Pa.,  Broomall  —  Bd.  Educ.  —  vocational 
equipment  for  $150,000  school. 

Pa.,  Macungie — East  Penn  Fdry.  Co. — 
foundry  equipment,  including  cleaning  ma- 

chinery, etc. 

Pa.,  MeKees  Rocks — Federal  Enameling 
&  Stamping  Co. — enameling  equipment,  to 
replace  that  which  was  destroyed  by  $250,- 
000  fire. 

Pa.,  McKees  Rocks — ^W.  L.  Singer  Ice  Co. 
- — ice  manufacturing  machinery  and  equip- 

ment, to  replace  that  which  was  destroyed 
by  fire. 

Pa.,  Monongahela — Bd.  Educ. — vocational 
equipment    for    $175,000    high    school. 

Pa.,  Montgomery  —  Stokes  Mfg.  Co.  . — 
woodworking  machinery  ana  equipment  for 
proposed  furniture  factory. 

Pa.,  Parnassus — Bd.  Educ. — vocational 
equipment  for  $150,000  school. 

Pa.,  Pittsburgh — Natl.  Cement  Block  Co., 
644  Preble  Ave. — conveyors. 

Pa.,  Scranton — A.  R.  C.  Radiator  Corp., 
c/o  G.  W.  Thomas,  Pres.,  370  North  Hyde 
Park  Ave. — machinery  and  equipment  for 
large  plant  for  the  manufacture  of  radia- tors. 

Pa.,  Sunbury — J.  M.  Ford  Co.— $20,000 
worth  of  forge  shop  equipment  and  finish- ing machinery. 

Pa.,  Warren — Nypenn  Furniture  Co. — 
woodworking  machinery  to  replace  that 
which    was    destroyed    by    fire. 

Pa.,  Warren — Wetmore-Henderson  Lum- 
ber CJo.^ — machinery  and  equipment  for  the 

manufacture  of  cinder  concrete  building 
blocks. 

Pa.,  West  Xantlcokc — Grand  Tunnel  Coal 
Co. — coal  receiving  machinery  and  equip- 

ment, to  replace  that  which  was  destroyed 
by  fire. 

R.  I.,  Pawtucltet — D.  Goft  &  Sons,  Inc., 
29  River  St,  (yarns,  dress  goods,  etc.),  ad- 

dress Purchasing  Deijt. — one  40  in.  and  one 80  in.  skeleton  dresser  creel,  reel  and 
beamer  machines  (used), 

S.  C,  Clieraw — J.  L.  Ander.son — veneer 
mill  machinery  and  equipment. 

S.  C,  Pamplico — Wagoner  Lumber  Co. — 
machinery  and  equipment  for  lumber  mill, 
to  replace  that  which  was  destroyed  by  flre. 

S.  D.,  Brookings — H.  Thygesen,  517  3rd 
Ave. — molding  machine  for  concrete  park 
benches. 

Tenn.,  Chattanooga — Magnolia  Silk  Mills, 
Georgia  Ave.  — •  machinery  for  new  silk 
thread  plant,  capacity  1,000   lb.  per  week. 

Tenn.,  Martin — Weekly  County  Press  — 
22  X  30  in.,  2  revolution  pony  new.spaper 

press. 

Tenn.,  Obion — Obion  County  Enterpriso 
—19  to  30  in.  perforator  and  punching machine, 

Tex.,  ChUlloothe  —  News  —  job  printing 
equipment. 

Tex.,  Dallas — G.  H.  Bogue,  1513  Corsl- 
cana  St.  (oil  producer) — 500  gal.  gasoline tank  and  5  gal.  pump, 

Va,,  Culpeper — Culpeper  Creamery  Co. — machinery  for  dairy. 

Va.,  Manquin — J.  L.  Townsend — hand 
woodworking   machinery    (new    and   used). 

Wash.,  South  Bend — Journal — newspaper 
equipment, 

W.  Va.,  Parkersburg — Citizens'  Lumber Co. — machinery  and  equipment  for  proposed 
brick  plant,  75,000  capacity. 

Wis.,  Appleton — R.  H.  Pfund,  653  Lincoln 
St. — traveling  crane,  about  5   ton. 

Wis.,  Kenosha — Frost  Mfg.  Co.,  Fremont 
Av%. — two  electric  traveling  cranes  for  pro- posed foundry. 

Wis.,  jilanltowoo  —  Manitowoc  Public 
Utilities  Comn.,  City  Hall,  W.  C.  Staeffler, 
Secy.. — coal  and  ash  handling  equipment 
with  crusher,  conveyors  and  hoppers. 

Wis.,  Manitowoc — ^Wisconsin  Pea  Can- 
ners  Co.,  6th  and  F^rankiin  Sts.,  H.  L. 
Wedertz.  Mgr. — power  and  pea  canning 
machinery,  also  box  conveyors,  etc.  for 
proposed  canning  factory  at  Plainvlew. 

Wis..  Milwaukee — P.  Behling,  950  Howell 
Ave.,  (carpentry  and  woodwork) — portable rip  and  crosscut  sawing  machine  to  rip 
material  uj   to  3  in. 

Wis.,  Milwaukee. — Everwear  Hosiery  Co., 
382  10th  .St..  C.  C.  Smith,  Pres. — power 
forming  machines. 

Wis.,  Milwaukee  —  Frled-Ostermann  Co.. 
623  Reed  SI  .  (manufacturer  of  gloves  and 
mittens) — special  machinery  for  proposed factory. 

Wis.,  MUw4.ukee — W.  Matzke,  1011  Min- 
eral St. — printing  presses,  paper  cutter  and 

proof   machine. 
Wig.,  Milwaukee — H.  Rediske  482  24lh 

Ave.     (carpentry    and    woodwork) — -12    in. 
jointer. 

Wis.,  Milwaukee — ^Wisconsin  Magneto  Co., 
528  Milwaukee  St. — machinery  and  motors 
tof  battery  repairing  and  charging. 

Wis.,  Plymouth — P.  Welling  (woodwork) 
— medium  size  planer. 

Wis.,  Raciite — Crescent  Material  Co.,  c/o 
W.  H.  Millet,  468  College  Ave. — power  ma- 

chinery, bucket  conveyors,  etc  for  proposed 
gravel  plant. 

Wis.,  Sheboygan — St.  Nicholas  Hospital 
Assn.,  c/o  Sister  Superior,  9th  St.  and 
Huron  Ave.- —refrigeration  machinery  for 
proposed  hospital. 

Wis.,  Wani<f.'>ha — R.  O.  Compton,  1702 
White   Rock   Ave. — large  air  compressor. 

Wis.,  West  Allto — Sells  Printing  Co.,  6320 
Greenfield  Ave.-  -additional  presses  for  pro- 

posed print  sliop. 

Ont.,  Almonte — ^W.  Thohurn  (textiles) — 
Crompton  &  Knowles  looms,  112  in.,  21 
harness,  with  cones  and  boxes    (used). 

Ont.,  Caledonia — Caledonia  Dairy,  Ltd. — . 
equipment  for  proposed  branch  dairy  and 
ice  cream  plant  at  Jarvis. 

Ont.,  Eganville  —  E.  C.  Chllderhouse  — 
complete  equipment  for  woolen  mill  at 
Campbell's   Bay,   Que. 

Out.,  I.ondon — Teasdall  Hosiery  Mills. 
Ridout  St. — complete  special  machinery  (or 
liroposed  plant  for  the  manufacture  of 
underwear  and  woolen  clothing. 

Ont.,  Point  Edward  —  Sarnia  Cement 
Products  Co..  A.  McGhee,  Mgr. — machinery, 
to  replace  that  which  was  destroyed  by  flre 
Fire  loss  $30,000. 

Que.,  Makamlk— P.  Bousneault — drilling outfit  for  mine  in  Dester  Twp. 

Que.,  Montreal — Canadian  Pacific  R.R., 
Windsor  Sta.,  C.  B.  Fairbairn,  Ch.  Engr. — 280  ton  mechanical  coaling  plant  at  Ignace, 
Ont, 

Que.,  St.  Alexis  des  Monts — A.  Lemay 
(lumber,  etc.),  B.  Lemay,  Purch.  Agt. — 14  to 16  in.  bars  planer,  18  to  20  in.  pony  planer, 
small  saw,  two  piercing  machines  for  wood 
and  Iron,  IJ  in.  x  25  ft.  shaft,  pulleys, 
straps,  etc. 

Sask.,  Regina — Saskatchewan  Co-opera- 
tive Elevator  Co. — conveying  and  grain 

handling  equipment  for  proposed  elevator 
at  Port   Arthur.   Ont. 
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Calif.,  Sail  Francidco — The  city  and  San 
Francisco  Co.  are  having  plans  prepared 
for  the  construction  of  car  repair  shops  on 
a  280  X  400  ft.  site  on  block  bounded  by 
Marinosa,  17th,  York  and  Bryant  Sts.  M. 
M.  O'Shaughnessy,  City  Hail,  engr. 

Caltf..  San  Francisco — H.  C.  Wood,  166 
King  St.,  awarded  the  contract  for  the  con- 

struction of  a  1  story  machine  shop  on 
Stillman  St.  Estimated  cost  $9,000.  Noted 
March  8. 

Conn.,  Bridgeport — ^Lockwood,  Greene  & 
Co.,  Engrs.  and  Archts.,  101  Park  Ave., 
New  York  City,  will  receive  bids  until 
March  30  for  the  construction  of  a  factory 
for  the  manufacture  of  valves  for  Jenkins 
Bros.,  510  Main  St.,  here.  Estimated  cost 
$250,000.     Noted  Nov.  23. 

Conn.,  Georgetown — The  Gilbert  &  Ben- 
nett Mfg.  Co.  will  soon  award  the  contract 

for  the  construction  of  a  3  story,  50  x  135 
ft.  addition  to  its  factory  for  the  manufac- 

ture of  wire.  Estimated  cost  $100,000. 
Greenwood  &  Noerr,  847  Main  St.,  Hartford, 
Engrs.  and  Archts. 

Conn.,  Middletown — M.  Poliner  awarded 
the  contract  for  the  construction  of  a  1 
story,  50  x  100  ft.  garage  in  the  rear  of 
the    Ideal   Hotel.      Estimated'  co.st    $17,000. 

Ind.,  IndianapoUs — The  Chandler  &  Tay- 
lor Co..  205  South  Addison  St.,  plans  to  re- 

build its  foundry,  which  was  destroyed  by 
fire.     Estimated  cost  $150,000. 

la.,  Des  Moines — The  Eagle  Iron  Wks., 
Court  and  S.  E.  3rd  Sts.,  is  having  plans 
prepared  for  the  construction  of  a  2  story, 
80  x  280  ft.  factory.  Estimated  cost  $100,- 
000.  W.  B.  Holtzman,  Jr.,  406  Flynn  Bldg., 
Des  Moines,  Archt. 

Ky.,  Central  Cltj- — The  J.  Barnes  Auto 
Co.  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  70  x  165  ft.  garage. 
Estimated  cost  $40,000.  Marr  &  Holman, 
Stahlman    Bldg.,    Nashville,    Tenn.,    Archts. 

Mass.,  South  Boston  (Boston  P.  O.) — The 
Gillette  Safety  Razor  Co.,  41  West  1st  St., 
is  having  plans  prepared  for  the  construc- 

tion of  an  8  story,  80  x  100  ft.  addition  to 
its  plant.  Estimated  cost  $200,000.  C.  T. 
Main,  48  Federal  St.,  Boston,  Archt.  Noted 
Deo.  28. 

Mass.,  Worcester  —  The  Crompton  & 
Knowles  Loom  Wks.,  93  Grand  St., 
awarded  the  contract  for  the  construction 
of  a  1  story,  80  x  100  ft.  addition  to  its 
forge  plant  on  Tainter  St.  Estimated  cost 
$25,000. 

Mich.,  Jackson — The  Amer.  Gear  &  Mfg. 
Co.  awarded  the  contract  for  alterations 
and  additions  to  its  plant,  including  loading 
docks  and  75  x  125  ft.  heat  treating  building. 

Mo.,  Kansas  City — ^The  Bushe  &  Klap- meyer  Ford  Sales  Co.,  2800  East  31st  St., 
is  receiving  bids  for  the  construction  of  a 
2  story.  50  x  113  ft.  garage  and  sales  room 
on  30th  and  Prospect  Sts.  Estimated  cost 
$40,000.  R.  E.  Peden  &  Co.,  945  New  York 
Life  Bldg,,   Kansas   City,  Archts. 

Mo.,  St,  Louis — The  Laclede  Gas  Light 
Co.,  Laclede  Gas  Light  Bldg.,  awarded  the 
contract  for  the  construction  of  a  1  and  2 
story.  100  x  175  ft.  garage  and  shop  building 
on  Forest  Park  Blvd.  Estimated  cost 
$50,000.     Noted  March  8. 

N.  3..  Camden — The  Warren  Webster  Co., 
Pearl  St.,  awarded  the  contract  for  the  con- 

struction of  a  2  story,  180  x  340  ft.  factory 
for  the  manufacture  of  heating  specialties. 
Estimated  cost  $75,000. 

N.  Y.,  Buffalo  —  J.  M.  Navadel,  3205 
Bailey  Ave.,  plans  to  build  a  2  story,  35  x 
102  ft.  garage  and  service  station.  Cost 
will  exceed  $40,000.  Engineer  or  architect 
not  announced. 

N.  T.,  New  York — The  P.  L.  Smithe  Ma- 
chine Co.  J  1th  Ave  and  21sf  a*..  t,wa"-ded 

the  contract  for  the  construction  of  a  5 
story,  127  x  215  ft.  machine  shop  on  12th 
Ave.  and  44th  St. 

N.  Y.,  Schenectady — The  General  Electric 
Co.,  River  Rd..  plans  to  build  a  1  storv, 
60  X  425  ft.  addition  to  Building  60  for  tur- 

bine shops  and  offices.  Estimated  cost 
$75,000. 

N.  T.,  Watertown — Taggart  Bros.  Papet 
Co.,  West  Main  St.,  plans  to  build  an  80  x 
100  ft.  machine  and  carpenter  shop  addition 
to  its  plant.  Estimated  cost  $30,000.  J. 
Amos,  Mgr. 

C,  Cincinnati — The  Cincinnati  Galvaniz- 
ing Co.,  McMlcken  Ave.,  awarded  the  con- 

tract   for    the    construction  of    a    1    story 
factory    to     contain    80,000  sq.ft.     of    floor 
space,    on    Springdale    and  Chipewa    Aves. 
Estimated  cost   $200,000. 

0„  Cleveland — M.  H.  Foote,  1571  Colvim- 
bus  Rd.,  manufacturer  of  foundry  supplies, 
awarded  the  contract  for  the  construction 
of  a  2  story.  42  x  110  ft.  factory  on  East 
140th  St.  north  of  St.  Clair  Ave.  Estimated 
cost  $50,000. 

C,  Cleveland — ^M.  E.  Kanter,  444  East 
124th  St.,  (metal  stampings),  has  had 
plans  prepared  for  the  construction  of  a  1 
story,  72  x  120  ft.  factory  at  2067  West  55th 
St.     Estimated  cost  $25,000.     Private  plans. 

O.,  Cleveland — The  Natl.  Malleable  Cast- ings Co.,  c/o  R.  Ewing,  Constr.  Engr., 
Quincy  Ave.  and  Woodhill  Rd.,  has  had 
plans  prepared  for  the  construction  of  a  3 
story,  60  x  105  ft.  pattern  building.  E^sti- 
mated   cost   $75,000.      Private  plans. 

C,  Cleveland — The  P.  B.  Steams  Co., 
Euclid  Ave.  and  Lakeview  Rd..  manufac- 

turer of  automobiles,  awarded  the  contract 
for  the  construction  of  a  2  story,  220  x  300 
ft.  factory  and  enameling  plant  on  Euclid 
Ave.  along  tracks  of  New  York,  Chicago 
and  St.  Louis  R.R.  Estimated  cost  $300,- 
000.     G.  W.   Booker,   Pres. 

Pa.,  Hatboro— The  Roberts  &  Manders 
Stove  Co.,  nth  and  Washington  Sts..  Phila., 
awarded  the  contract  for  the  construction 
of  a  3  story,  60  x  200  ft.  and  2  story,  40  x 
150  ft.  foundry,  machine  shop  and  factory, 
here.  Estimated  cost  $175,000.  Noted March   8. 

Pa.,  Meadville — The  Bronze  Metal  Co.  is 
receiving  bids  for  the  construction  of  a  1 
story  factory.  Estimated  cost  $40',000. Private  plans. 

Every  one  of  these  items  is 
reported  by  our  authorized 
correspondents  who  are  in- 

structed to  verify  every  item 
sent  in.  This  free  weekly  serv- 

ice is  published  in  the  inter- 
ests of  the  buyer  and  theseller, 

to  bring  them  together  and 
get  machinery  moving. 

Everything  possible  is  done 
to  insure  authenticity  and 
timeliness. 

Your  co-operation  is  invited  in 
helping  us  maintain  this  serv- 

ice at  the  highest  efficiency. 

BUSINESS  NEWS   DEPARTMENT 
Tenth  Ave.  at  36th  St.,  New  York 

Pa.,  Phila. — The  Bureau  of  Highways. 
City  Hall,  awarded  the  contract  for  the  con- struction of  an  office  and  blacksmith  shop 
on  26th  St.  and  Glenwood  Ave.  BjStimated 
cost  $59,900. 

Pa.,  Phila. — D.  and  M.  Markovitz,  c/o 
Carson  &  Carson,  Archts.,  2220  15th  St.. 
awarded  the  contract  for  the  construction 
of  a  4  story,  62  x  106  ft.  garage  at  1214-20 
Filbert  St.     Estimated  cost  $200,000. 

Pa.,  PittHburgli — J.  S.  Long,  Archt.,  Cit- 
izens Savings  Bldg.,  is  receiving  bids  for 

the  construction  of  a  3  story,  54  x  110  ft. 
garage  on  Webster  Ave.  for  the  Webster 
Ave.  Garage  Co.,  c/o  Architect.  Esti- mated cost  $40,000. 

Pa.,  Pittsburgh — H.  Posner,  c/o  Alpha 
Sign  Co.,  231  Spahr  St.,  plans  to  build  a 
4  story,  100  x  138  ft.  garage,  etc.  on  Baum 
Blvd.  and  Neville  St.  Estimated  cost  $150,- 
000.     Engineer  or  architect  not  selected. 

Pa.,  Sharon — The  Woodside  Garage,  712 
Spearman  Ave.,  plans  to  build  a  2  story 
garage.  Estimated  cost  $40,000.  Engineer 
or   architect   not   announced. 

Pa.,  Verona — The  Pittsburgh  Wire  Rope 
Co.  plans  to  build  a  1  story,  120  x  150  ft. 
plant.  Estimated  cost  $150,000.  Engineer 
or   architect    not   selected. 

Pa.,  Wilkinsbnrg  (Pittsburgii  P.  O.)  — 
C.  C.  McKallip,  Magee  Bldg..  Pittsburgh, 
awarded  the   contract   for  the   construction 

of  a  1  story,  100  x  140  ft  garage  on  Penn 
Ave.,  here.  Estimated  cost  $40,000.  Noted Deo.    21. 

B.  I.,  Providence — D.  Belilove,  Aborn  St., 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  50  x  150  ft.  garage,  re- 
pair and  service  station.  Estimated  cost 

$40,000.     Private  plans. 

B.  I.,  Providence — S.  Bomes,  60  Dorrance 
St.,  is  having  plans  prepared  for  the  con- 

struction of  a  1  story,  100  x  100  ft.  garage 
and  service  station  on  Warrenton  St.  and 
Elmwood  Ave.  Estimated  cost  $40,000. 
G.  H.  Wolf.  308  Caesar  Misch  Bldg.,  Provi- 

dence, Archt.  ' B.  I.,  Providence — G.  Gush,  218  Sackett 
St.,  plans  to  build  a  1  story,  95  x  100  ft. 
garage  with  service  station  and  repair  de- 

partments, on  Elmwood  Ave.  and  Warren- 
ton St.  Estimated  cost  $45,000.  Engineer 

or   architect   not   announced. 

B.  I.,  Providence — F.  D.  McKendall,  c/o 
B.  S.  D.  Martin,  Archt.,  86  Weybosset  St.. 
is  having  plans  prepared  for  the  construc- 

tion of  a  2  story,  75  x  100  ft.  garage  and 
service  station  on  Elmwood  Ave.  Esti- 

mated cost   $50,000. 

B.  I.,  Providence — M.  W.  Norton,  Dor- 
rance St.  Garage,  will  soon  award  the 

contract  for  the  construction  of  a  3  story, 
addition  to  garage,  150  car  capacity.  Esti- 

mated cost  $75,000.  W.  R.  Walker  &  Son, 
49   Weybosset   St.,   Providence,   Archts. 

B.  I.  Providence — J.  Trambukis.  c/o 
B.  S.  D.  Martin,  Archt.,  86  Weybosset  St., 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  60  x  110  ft.  garage  and 
service  station  on  Delaine  St.  and  Manton 
Ave.     Estimated  cost   $40,000. 

Tex.,  Dallas — The  Dallas  Gas  Co.,  2016 
Jackson  St.,  awarded  the  contract  for  the 
construction  of  a  1  story,  50  x  400  ft. 
parage  and  shop  building  on  Logan  St. 
Estimated   cost  $60,000.     Noted   Dec.   28. 

Tex.,  Houston — J.  Finger.  Archt  .  Wool- 
worth  Bldg.,  will  soon  receive  bids  for  the 
construction  of  a  3  story  factory  for  re- 

building typewriters,  on  San  Jacinto  St.  for 
the  Houston  Typewriter  Exch.,  408  Fanning 
St.     Estimated  cost  $60,000. 

W.  Va.,  Huntington  —  The  Motor  Sales 
Co.,  1611  6th  Ave.,  will  soon  receive  bids 
for  the  construction  of  a  6  storv,  90  x  100 
ft.  garage  on  6th  Ave.  and  12th  St.  Esti- 

mated cost  $200,000.  Meaner  &  Handloser, 
Robson  &  Pritchard  Bldg.,  Huntington, Archts. 

W.  Va.,  Wheeling — The  McGraw  Co.,  1000 
Main  St.,  is  having  plans  prepared  for  th<,- construction  of  a  2  story.  85  x  125  ft. 
Ford  service  station  at  2011  Main  St. 
Estimated  cost  $40,000.  F.  F.  Faris,  Wheel- 

ing Steel  Bldg.,  Wheeling,  Archt.  Noted Aug.  3. 

Wis.,  Kenosha — The  Frost  Mfg'.  Co.,  Fre- mont Ave.,  will  build  a  1  story,  60  x  100 
ft.  addition  to  its  foundry.  Estimated 
cost  $45,000. 

Wis.,  Madison — L.  F.  Schoelkopf.  210  East 
Washington  Ave.,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  66  x 
150  ft.  garage  and  service  station.  Esti- 

mated cost  $40,000.  J.  R.  &  E.  J.  Law,  1st 
Central  Bldg.,  Madison,  Archts.  Noted Dec.  28. 

Wis.,  Madison — E.  Tough,  Archt.,  Conklin 
Bldg.,  is  receiving  bids  for  the  construction 
of  a  2  story.  36  x  70  ft.  store  and  tire  serv- 

ice station  for  J.  E.  Teckemeyer,  807  Uni- 
versity Ave.  Estimated  cost  $40,000.  Noted March  15. 

Wis..  Milwaukee — The  Pawling  &  Har- 
nischfeger  Co.,  38th  St.  and  National  Ave., 
awarded  the  contract  for  the  construction 
of  a  1  story.  100  x  350  ft.  machine  shop. 
Estimated  cost  $150,000. 

Wig.,  Milwaukee^E  A.  Swendson,  714 
National  Ave.,  awarded  the  contract  for  the 
construction  of  a  1  story.  150  x  200  ft. 
garage.  EJstimated  cost  $75,000.  Noted Feb.  8. 

Wis..  Milwaukee — The  Wisconsin  Mag- 
neto Co.,  528  Milwaukee  St..  will  soon  award 

the  contract  for  the  construction  of  a  1 
story,  90  x  122  ft.  battery  service  station  on 
Van  Buren  St.  Estimated  cost  $45,000. 
Leiser  &  Hoist,   105   Wells   St.,  Archts. 

Wis..  Phillips — G.  J.  Goetsch  is  having 
plans  prepared  for  the  construction  of  a  2 
story.  60  x  80  ft.  garage  and  repair  shop. 
Estimated  cost  $40,000.    Private  plans. 

T.  H.,  Honolulu — The  Amer.  Can  Co., 
Mills  Bldg.,  San  Francisco,  Calif.,  will  build 
a  4  story  addition  to  its  can  plant,  here. 
Cost  will   exceed   $150,000. 

i 
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Molding  Franklin  Cylinders 
By  FRED  H.  COLVIN 
Rditor.  A>n<7'i(an  Machinist 

The  coreboxes  and  cores  for  the  various  parts  — 
Inserting  the  cooling  strips  or  vanes — Assembling 

the  cores  into  a  complete  mold 

THE  MOLDING  of  the  average  internal-combus- 
tion motor  cylinders  with  the  water  jacket  and 

intricate  coring,  was  formerly  considered  quite  a 
feat  in  the  ordinary  foundry.  The  experience  of  the 
past  twenty-odd  years  has,  however,  developed  such 
work  into  a  matter  of  ordinary  routine  and  cylinder 

castings  of  the  water-cooled  type,  present  no  special 
problems  at  the  present  time.  The  air-cooled  cylinder 
with  its  axial  or  radial  fins,  is  an  entirely  different 
matter  and  one  which  the  average  foundry  knows  little 
about. 

The  H.  H.  Franklin  Manufacturing  Co.,  pioneers  in 
the  development  of  the  air-cooled  motor,  has  been 
almost  alone  in  this  field.  And  having  very  effectively 
placed  the  air-cooled  motor  on  the  map  in  spite  of 
tremendous  odds,  it  is  placing  its  experience  at  the  dis- 

posal of  others  who  may  be  in  search  of  such  informa- 
tion. The  methods  about  to  be  illustrated  are  the 

result  of  long  years  of  patient  work  in  which  the 
foundries  making  the  castings  have  given  aid  to  the 
Franklin  engineers  in  every  possible  manner. 

Beginning  with  a  view  of  the  various  cores  used,  as 
in  Fig.  1,  the  ten  cores  are  as  follows: 

A  =  Core  for  main  bore 
B  =  Main-head  core 
C  =  Intake-cover  core 
D  —  Exhaust-cover  core 
E  =  Intake-port  core 
F  =  Exhaust-port  core 
G  =:  Collar  core  for  pouring 
H  =  Insert  for  narrow  fins 
/  =  Filler  in  main-head  core 
J  =  Core  for  venting  mold. 

The  way  in  which  the  head  cores  are  assembled  is 
shown  in  Fig.  2,  the  various  cores  being  lettered  in  the 
same  way  so  as  to  avoid  confusion,  while  Fig.  3  shows 
the  core  box  in  which  the  head  core  is  made.  The  base 
core  which  makes  the  bottom  of  the  cylinder  with  its 
flanges  for  bolting  to  the  engine  crankcase,  is  shown 
in  Fig.  4.  The  base  core  will  be  seen  later  in  the 
assembled  cores  for  the  complete  cylinder. 

The  special  feature  of  the  Franklin  cylinder  is  the 

PIG.  1— CORES  USED  IN  MAKING  THE  MOLD 
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FIG.  2— THE  HEAD  CORES  IN  PLACE.     FIG.  3— CORE  BOX  FOR    HEAD    CORET 

FIG.  4— NECK  AND  BOTTOM  FLANGE  SECTION 

way  in  which  the  cooling  fins  form  a 

part  of  the  cylinder  wall.  The  cooling 
fins  are  of  sheet  steel,  approximately 
■h  in.  thick  and  must  be  completely 
united  with  the  cylinder  in  order  to 

secure  the  maximum  effect  in  radiat- 
ing the  heat  due  to  combustion  within 

the  cylinder. 
Concentricity  of  the  cylinder  wall 

and  a  perfect  union  of  metal  between 
the  fin  and  wall,  coupled  with  the 

depth  (only  is  in.)  which  the  fin  can 
set  into  the  cylinder  casting,  makes  a 
nice  problem  in  molding  and  core 
making.  The  cylinder  wall  itself  is 
but  A  in.  thick  when  finished  or  only 
i  in.  below  the  bottom  of  the  fin. 

In  order  to  secure  such  accuracy  as 
this  is  it  is  necessary  to  use  machined 
mandrels  for  setting  the  fins.  One 
of  these  mandrels  is  shown  at  A,  Fig. 
5.    At  B  is  a  mandrel  with  all  but  the 

last  piece  in  place  and  at  C  is  the  completed  assembly 

of  the  mandrel  with  the  long  or  L-shaped  fins  and  also 

the  core  D,  containing  the  short  fins  as  shown  at  H  in 
Fig.  1. 

The  mandrel  is  placed  in  a  sort  of  flask  and  sand 

rammed  around  and  between  the  fins.  Then  the 

mandrel  is  withdrawn  by  means  of  the  special  lifting 

device  shown  in  Fig.  6  which  pulls  it  straight  out  of  the 

mold  and  eliminates  any  side  motion  which  would  be 

present  if  it  were  lifted  by  hand.  The  appearance  of 
the  mold  after  the  mandrel  is  withdrawn  is  seen  in  Fig. 

7,  which  shows  the  space  between  the  fins  filled  with 

sand  and  the  projecting  amount  to  be  cast  into  the 

cylinder  wall. 

A  Nearly  Completed  Mold 

A  mold  which  is  almost  completed  is  seen  in  Fig.  8 

where  the  core  (A,  Fig.  1)  which  forms  the  bore  is 

being  lowered  into  place  in  the  neck  section  B.  Below 

this   is  the  fin   section   C,  while  at  the  bottom  is  the 

FIG.  5— SETTING  FINS  ON  THE  MANDREL 
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The  completed  cylinder  is  shown  in  Fig.  9,  the  side 

with  the  short  fins  being  in  evidence.  It  will  be  noted 

that  the  fins  are  L-shaped  and  that  the  bent-over  por- 

tion bears  against  the  next  fin  so  as  to  form  a  wedge- 

shaped  opening  or  flue  the  whole  length  of  the  finned 

portion  of  the  cylinder.  These  flues  direct  the  air  blown 
from  the  fan  and  in  this  way  insure  a  constant  and 

evenly  distributed  stream  of  air  owing  past  the  cylin- 
der. It  is  the  care  in  design  and  manufacture  of  the 

cylinders  that  accounts  for  the  success  of  air  cooling, 

which  is  one  of  the  main  features  of  the  Franklin  motor. 

FIG.   6— WITHDRAWING  THE  MANDREL 

main-head  core-assembly  D,  which  was  shown  in  Fig.  2. 

The  mold  at  the  right  shows  the  collar  core  G,  in  place 

for  pouring  and  also  the  vent  core  J.  As  the  present 

output  requires  over  400  cylinders  a  day,  it  is  obvious 

that  a  goodly  array  of  flasks  and  mandrels  for  the  fins 
must  be  available  in  order  to  keep  up  the  output. FIG.   7— FINS  SET  INTO   ilODD 

FIG.  8— ASSEMBLING  THE  MOLDS.     FIG.  9— COMPLETED  CYLINDER  CASTING 
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Simplicity  in  Machine  Design 
By  Entropy 

The  earliest  stages  of  machine  design  were  crude 
so  far  as  mechanism  is  concerned,  but  they  were  filled 
with  architectural  ornamentation.  As  the  ornamenta- 

tion was  dropped  the  complexity  of  the  mechanism 
increased  until  now  it  takes  the  builder  of  a  machine  to 
get  it  to  pieces  when  it  is  repaired. 

There  are  two  classes  of  offenders  in  this  regard, 
one  the  engineering  graduate  who  thinks  that  unless 
the  machine  he  designs  is  intricate,  he  is  not  earning 
his  salary,  the  other  the  so-called  practical  man  who 
can  only  design  a  new  machine  by  adding  something 
to  an  old  one.  If  the  technical  man  could  be  persuaded 
that  it  is  worth  more  for  him  to  make  his  designs 
simple,  and  if  the  practical  or  self-made  man  could  be 
persuaded  to  study  principles  of  design  rather  than 
details,  we  might  get  more  effective  machinery  with 
less  complication,  fewer  parts,  greater  capacity,  and 
less  time  lost  for  repairs  and  adjustments. 

By  this  it  is  not  meant  that  either  man  can  use  a 
great  deal  of  what  is  known  as  machine  design  in  the 
colleges,  for  most  of  that  can  be  of  but  little  use  in 

ordinary  every-day  work.  The  one  part  that  both  can 
use  is  that  applying  to  mechanical  motions.  There  are 
of  course  only  a  very  few  fundamental  motions,  but 
their  combinations  and  variations  are  sufficiently  numer- 

ous so  that  it  is  a  real  study  to  make  oneself  familiar 
with  all  that  are  usable. 

Application  of  Mechanical  Motion 

Once  the  most  simple,  effective  motion  is  found  to 
accomplish  the  desired  result,  the  next  thing  is  to  put 
that  motion  into  the  design  in  such  a  way  that  the 
dismantling  will  be  obvious.  Written  instructions  may 
accompany  the  machine  when  it  is  first  sold,  but  as  a 
second-hand  machine  later  on,  or  even  in  the  original 
shop  if  the  foreman  goes  away  and  carries  the  instruc- 

tions with  him,  there  is  likely  to  be  real  trouble,  and 
perhaps  a  damaged  machine.  And,  a  machine  damaged 
through  ignorance  is  just  as  poor  an  advertisement  of 
the  firm  that  built  it,  as  one  that  was  not  built  right 
in  the  first  place.  Concealed  mechanisms,  keys  that 
must  be  loosened  by  means  of  a  screw  that  is  a  foot 
away  from  the  key,  are  a  productive  source  of  just 
such  troubles.  No  one  seems  to  connect  the  screw  head 
with  the  key,  the  screw  is  not  loosened  and  a  spindle  is 
sprung  out  of  true  in  trying  to  get  it  out.  Then,  there 
are  all  kinds  of  trick  feed  gears,  geared  driving  mech- 

anisms, turret  turning  devices  and  so  on  that  seem  to 
have  been  designed  to  see  how  much  work  could  be 
sent  into  the  shop.  All  these  complex  mechanisms  cost 
money,  not  the  money  that  is  paid  the  designer  alone, 
but  the  extra  cost  of  making  each  machine  and  the 
extra  cost  of  every  repair  job  done  on  a  blind  part. 

And  then,  there  is  the  employer  to  be  considered. 
Every  additional  complexity,  every  machine  that  can- 

not be  assembled  without  hoisting  it  up  with  a  crane 
so  a  man  can  get  under  it  and  every  additional  dollar 
consuming  device,  subtracts  from  the  net  returns  from 
the  plant.  A  few  firms  send  their  draftsmen  into  their 
pattern  shops,  a  very  few  let  them  look  into  the  foundry 
and  a  few  more  let  them  follow  their  work  through  the 
machine  shop,  but  the  great  number  of  draftsmen,  if 
they  want  to  learn  anything  about  how  their  work  has 
to  be  used,  have  to  find  out  of  their  own  initiative. 
Because  it  is  one  of  the  few  instances  where  superin- 

tendents seem  to  be  so  afraid  that  a  few  dollars  extra 
will  be  spent  in  the  drafting  room,  they  take  away  the 
chance  to  hold  the  drafting  room  truly  responsible  for 
things  which  could  have  been  made  simpler. 

It  is  a  simple  thing  to  learn  to  be  a  mechanical 
draftsman.  All  that  is  necessary  is  to  know  a  little 
about  projections,  something  of  conventionalities  and 
acquire  some  dexterity  of  hand.  But  the  employer  who 
hires  that  kind  of  a  draftsman  gets  only  what  he  pays 
for.  If  he  wants  drawings  that  can  be  worked  from, 
details  that  can  be  readily  duplicated  in  wood  for 
patterns,  details  that  can  be  molded  in  the  foundry  with 
a  minimum  of  loose  pieces  and  cores,  and  that  will 
come  out  sound  with  the  least  labor,  and  if  he  wants 
drawings  that  can  be  used  in  the  shop  with  the  least 
special  set-ups  and  with  more  metal  backing  where 
the  most  metal  is  to  be  removed,  he  wants  something 
more  than  the  mere  draftsman  mentioned  above  can 
give.  Really,  there  should  be  a  special  name  for  a  man 
who  works  in  the  drafting  room,  but  brings  with  him 
a  working  knowledge  of  the  foundry,  the  pattern  shop 
and  the  machine  shop,  and  who  is  willing  and  able  to 
apply  what  he  knows  to  the  conservation  of  profits. 

It  is  rather  too  much  to  ask  of  a  draftsman  that  he 
take  the  time  off  at  his  own  expense  to  acquire  these 
knowledges.  A  few  have  done  it,  but  the  majority 
really  cannot,  if  they  will.  They  are  married  men,  they 
have  children  to  support,  they  are  paying  for  a  home. 
They  cannot  even  afford  the  luxury  of  being  sick.  To 
be  sure,  they  may  take  correspondence  courses  and 
many  do,  but  there  is  a  great  deal  more  in  actually 
working  in  the  shop  and  getting  the  feel  of  a  rammer, 
and  a  chisel  and  a  scraper  in  the  hands,  than  there  is 
in  reading  the  best  description  that  can  be  put  on  the 
printed  page.  Employers  may  very  well  consider  the 
desirability  of  intentionally  using  some  of  the  time 
that  their  draftsmen  are  now  spending  rubbing  out 
attempts  at  design,  in  the  shops  where  they  will  learn 
that  which  will  enable  them  to  use  the  pencil  more 
and  the  eraser  less. 

A  Problem  in  Depreciation 
By  a.  W.  Forbes 

What  is  the  proper  rate  of  depreciation  of  a  lathe? 
Some  say  5  per  cent  annually,  some  10  per  cent,  some 
higher,  basing  their  rates  on  the  opinion  that  the  lathe 
will  have  sufficiently  deteriorated  that  there  will  be 
more  profit  in  buying  a  new  one  than  in  keeping  the 
old  one,  in  20  years,  10  years,  or  less. 
We  started  business  nine  years  ago  with  one  lathe. 

During  the  first  five  years  it  required  a  certain  amount 
of  repairs,  the  countershaft  in  particular  needing 
occasional  attention.  During  the  last  two  years  the  only 
repair  required  has  been  to  replace  one  small  gear  broken 
by  accident.  It  has  given  better  service  during  these 
last  two  years  than  at  any  other  time  during  its  life. 

This  lathe  may  have  received  better  care  than  is 
often  the  case  in  production  work,  but  no  better  than 
should  be  given  by  any  skilled  mechanic.  The  present 
operator  was  given  the  lathe  two  years  ago  after  one 

year's  machine  shop  experience.  While  he  has  had  gen- 
eral care  of  the  lathe,  it  has  been  used  also  by  a  number 

of  inexperienced  boys. 
If  after  ten  yeai-s  a  lathe  gives  better  service  than  it 

did  when  new,  and  the  maintenance  costs  are  less,  what 
has  been  its  rate  of  depreciation? 
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Raili'oad  Salvage  and  Other  Shop  Work 
By  S.  ASHTON  HAND 

Associate   Editor,   American  Machinist 

Reclamation  of  materials — Substitute  for  a  turntable — 

Milling  teeth  in  a  spherical  cutter — Making  brake  hangers 

on    air   operated   bull    dozers — "wheeling"   a    locomotive 

RECLAMATION  and  utilization  of  scrap  is  always 
a  problem  in  any  shop,  but  in  a  railroad  shop 

L.  the  problem  often  becomes  serious,  especially 
when  tangled  masses  of  wreckage  such  as  shown  in 
Fig.  1  are  shipped  to  the  shop  in  carloads.  The  cars 
must  be  unloaded  promptly  and  a  place  found  to  store 
the  bulky  material  which  becomes  a  nuisance  and  some- 

times a  menace  if  allowed  to  accumulate. 

At  the  Emerson  Shops  of  the  Atlantic  Coast  Line 
R.R.,  South  Rocky  Mount,  N.C,  the  set  of  rolls  shown 
in  Fig.  2  is  used  for  straightening  and  reconditioning 

driving  wheels  and  eccentrics.  While  such  "witness 
marks"  would  probably  not  do  any  harm,  the  use  of 
such  an  axle  would  be  considered  as  sloppy  practice 
and  would  not  be  tolerated  except  in  a  grave  emergency. 

One  of  the  uses  that  can  be  made  of  worn  driving- 
wheel  axles  is  to  make  crankpins  from  them  as  shown 
in  Fig.  4,  where  an  axle  may  be  seen  in  the  lathe  being 
converted  into  crankpins. 

The  yard  of  a  railroad  shop  must  be  arranged  for 

transportation  of  all  kinds  and,  where  push-cars  are 
used  on  and  across  tracks  where  locomotives  and  stand- 

FlU.   1— A  CARLOAD  Ol'  TANGLKU  SCllAl'.      FIG.   2— KOLL-S   FOR  STRAIGHTENING  BENT  BARS 

round  rods  of  various  sizes.  These  rolls  have  proved 
their  usefulness  in  more  ways  than  in  the  reclamation 
of  scrap.  During  the  war  when  material  of  all  kinds 
was  hard  to  get,  this  shop  found  itself  badly  in  need 

of  I'ound  bars  while  it  had  an  overplus  of  square  bars. 
The  square  bars  were  heated  and  converted  into  rounds 
by  passing  them  through  the  rolls.  While  this  method 
was  an  expensive  one  the  expense  was  amply  justified 
by  the  emergency. 

Car  axles  vary  in  length  for  different  classes  of 
equipment  and  axles  with  journals  so  worn  that  re- 

turning would  bring  them  below  the  minimum  allowable 
size  are  heated  and  the  journals  upset.  The  axles  to 
be  seen  lying  between  the  tracks  in  Fig.  3  have  been 
80  treated  and  will  have  the  upset  journals  re-turned 
to  standard  size  and  the  length  made  to  suit  another 
class  of  equipment. 

In  the  case  of  worn  driving-wheel  axles  it  would 
hardly  be  possible  to  re-turn  them  for  use  on  engines  of 
smaller  size,  as  the  difference  in  diameter  would  not 
permit  the  entire  obliteration  of  the  kevseats  for  the 

ard  cars  must  be  run,  it  is  necessary  to  provide  some 
means  for  changing  the  direction  of  the  lighter 
equipment  so  that  it  may  serve  all  parts  of  the  yard. 
If  the  majority  of  the  trackage  did  not  have  to  be  used 
by  locomotives  and  standard  cars  it  would  be  an  easy 
matter  to  install  a  number  of  light,  cast-iron  turntables 
such  as  are  used  in  industrial  equipment,  but  such 
turntables  would  not  stand  up  under  the  heavier  traffic. 

The  problem  of  shifting  push-cars  from  the  main 
tracks  in  the  yard  to  tracks  laid  in  other  directions 
has  been  solved  at  this  shop  in  a  very  simple  and  effi- 

cient manner  by  placing  at  the  track  intersections  a 
series  of  air  lifts  or  jacks,  one  of  which  is  shown  in 
Fig.  5  at  A.  The  push-cars  are  fitted  with  bolsters 
beneath  the  centers  of  their  decks  for  the  air  jacks 
to  push  against.  In  Fig.  6  is  shown  one  of  the  cars 
with  the  wheels  raised  clear  of  the  rails.  In  this 

position  the  car  can  be  turned  and  lowered  with  the 
wheels  on  the  cross  track.  The  controlling  valves  for 
the  jacks  are  placed  in  sunken  boxes  between  adjacent 
tracks.     When  the  car  is  lowered  onto  the  tracks  the 
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INDUSTRIAL,  CAR  LIFTED  FOR  TURKIN
G 

-p-ir     q—TAR   AXLES   THAT   HAVE   BEEN   UPSET.      FIG.    4- 

MAI^t  CRANK  PINS  FROM  AN  OLD  
DRIVING  AXLE 

FIG.    5— AIR  JACK  THAT   TAKES   THE   PLA
CE 

OF  A  TURNTABLE 

valve  is  left  so  that  the  cylinder  of  the  jack  is  ope
n 

to  the  air,  consequently  the  plunger  must  see
k  its 

lowest  position   and    cannot   then    interfere  with  
 any 

FIG.   7-MAKING  THE  FIRST   BEND  IN 
  A  BRAKE  HANGER 

equipment  passing  over  the  rails  between  w
hich  it   is 

Bv  referring  to  Fig.  5,  it  will  be  noticed  that 
 the  jack 

plunger  carries  a  plate  at  B.  This  plate  ac
ts  as  a  cover 

to  the  pit  when  the  plunger  is  down  and
  prevents  it 

from  being  filled  with  dirt  or  cinders. 

In  the  lower  left-hand  corner  of  Fig.  5  can  be 
 seen 

the  pit  in  which  the  controlling  valve  is  
placed.  In 

raising,  turning  and  lowering  the  cars  it  is
,  of  course. 

FIGS.  8  AND  9— BENDING  THE  EYES  IN  A  B
RAKE  HANGER 



March  29,  1923 Build  Bigger  Profits  with  Better  Equipment All 

necessary  for  the  laborers  to  steady 
them  somewhat  as  both  the  cars  and 
their  loads  are  always  more  or  less 
out  of  balance. 

The  blacksmith  shop  is  equipped 
with  some  air-operated  devices  that 
do  credit  to  the  ingenuity  of  their 
devisers.  The  machines  for  bending 
brake  hangers,  and  shown  in  Figs.  7, 
8  and  9,  are  typical  examples  of  the 
devices  referred  to.  All  the  bending 
is  done  hot  and  after  a  bar  of  the  pro- 

per size  and  length  has  been  heated  it 
is  placed  between  the  guides  A  and  B 
on  the  machines  shown  in  Fig.  7. 
When  air  is  admitted  to  the  cylinder  the 
ram  moves  forward  and  closes  the  ends 
of  the  rod  around  block  C,  bending  it 
into  an  elongated  U,  as  can  be  seen. 

FIGS.  10  AND  11— MILLING  THE  TEETH  IN  A   SPHERICAL  CUTTER 

The  U-shaped  bar  is  then  re-heated  and  placed  as  at 
A  in  the  machine  shown  in  Fig.  8.  As  the  ram  moves 
forward  the  pivoted  wings  B  and  C  close  on  it  and 

FIG.   12— THE  HEAT  TREATING  ROOM 

bend  it  so  as  to  form  eyes  at  the  ends  of  the  U.  Fig. 
9  shows  the  result  of  the  eye  forming  operation.  The 
mandrel  A,  around  which  the  eyes  are  formed  can  be 

lifted  out  of  the  machine,  allowing  the  brake  hanger 
to  drop  off.  The  two  operations  necessary  to  complete 
the  bending  of  a  brake  hanger  are  done  in  a  sur- 

prisingly short  time. 
The  shop  has  a  well-equipped  toolroom  in  which  some 

jobs  are  done  in  an  unusual  manner.  Among  such 
jobs  is  cutting  the  teeth  in  cutters  used  for  machin- 

ing spherical  seats  for  steam  pipes.  The  cutting  face 
of  the  cutter  is,  of  course,  spherical  in  form  and  in 
order  to  have  the  lands  of  the  teeth  equal  in  width  at 
all  points,  it  is  necessary  to  mill  the  spaces  through 
an  arc.  If  the  spaces  were  milled  straight  across  the 
face  of  the  cutter,  it  would  be  necessary  to  do  a  great 
amount  of  filing  after  the  milling  was  completed.  It 
is  true  that  the  spaces  between  the  teeth  could  be 
milled  to  the  approximate  contour  of  the  face  by  mak- 

ing several  settings  of  the  work  at  different  angles,  but 
this  would  take  considerable  time  and  would  only  elimi- 

nate part  of  the  filing. 
In  doing  the  job,  as  shown  in  Figs.  10  and  11,  the 

cutter  and  dividing  head  were  mounted  on  the  rotary 
table  of  the  machine  in  such  position  that  revolving 
the  table  would  feed  the  cutter  to  be  milled,  past  the 
milling  cutter  in  an  arc  whose  radius  was  almost  but 
not  quite  equal  to  that  of  the  face  contour.  The  dif- 

ference between  the  radius  of  the  cutter  face  and  that 
of  the  arc  in  which  the  cutter  was  swung  in  milling 
was  only  sufficient  to  take  care  of  the  divergence  in 

FIG.   13— SPAKE   CYLlNui-.H.-^.      b  IG.    14 — ''U  Hl>;i!;ulNG"    A   LUCO.MOTIVE 
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the  width  of  the  cut  due  to  the  circular  direction  of 
the  feed  and  to  the  greater  movement  at  the  largest 
diameter  of  the  cutter  during  indexing. 

Adjacent  to  the  toolroom  is  the  small  but  complete 
heat  treating  department  for  tools,  Fig.  12,  in  which 
all  tool  dressing,  hardening  and  tempering  can  be  done 
without  having  recourse  to  the  smith  shop.  By  the 
location  of  this  department  next  to  the  toolroom  much 
time  is  saved  that  would  otherwise  be  spent  in  travel- 

ing to  and  from  the  tool  dresser  who  is  usually  located 
,  in  the  blacksmith  shop. 

When  locomotives  have  broken  cylinders  the  delay 
caused  in  replacing  them  is  great,  especially  when  new 
cylinders  have  to  be  ordered  from  the  builders.  In  order 
to  avoid  such  delays,  a  stock  of  new  cylinders  is  carried, 
some  of  which  are  shown  in  Fig.  13. 

One  of  the  last  major  assembling  operations  on  a 

locomotive  after  it  has  undergone  general  repairs  is 

that  of  placing  it  on  its  wheels  or  "wheeling  it"  as 
expressed  in  railroad  parlance.  The  driving  wheels  with 
the  pony  truck  are  placed  on  an  empty  track  in  as 
near  the  proper  positions  as  possible  and  the  driving 
boxes  are  put  in  place  on  the  axles.  Then  the  engine, 
with  the  shoes  and  wedges  in  place,  is  lifted  from  its 
blocking  by  the  cranes  and  carried  to  the  track  on 
which  are  the  wheels.  As  the  engine  is  lowered,  the 
driving  boxes  are  guided  into  the  jaws  of  the  frame. 
It  is  often  necessary  to  stop  and  start  the  lowering 
several  times  to  bring  all  parts  into  position  so  that  the 
jaws  will  meet  the  driving  boxes  fairly. 

The  operation  of  "wheeling"  is  shown  in  Fig.  14. 
After  the  engine  is  on  its  wheels  the  wedges  are  set 
up  and  the  final  assembling  takes  place.  One  of  the 
last  things  to  be  done  is  to  set  the  valves. 

Autogenous  Welding  in  the 
Petroleum  Industry 

By  K.  V.  King 
Metallurgist,  Standard  Oil  Company  o£  California 

AUTOGENOUS  welding  has  become  a  necessity  to 

l\  the  petroleum  industry.  Welding  has  reached  its 

present  value  in  practically  every  branch  of  the  oil 

industry  only  through  a  long  period  of  development  in 

which  step  by  step  it  has  been  found  and  proven  to 
offer  a  means  of  construction  which  usually  results  in 

greater  economy,  which  enables  the  construction  of 

equipment  that  often-times  could  not  otherwise  be  built 
and  which  above  all  gives  increased  safety  of  operation. 

In  discussing  welding  practice,  the  first  consideration 
should  be  the  welders  themselves.  One  of  the  principal 

objections  raised  against  fusion  welding  processes  is 
that  the  quality  of  the  welds  depends  largely  upon  the 
ability  of  the  welder.  We  recognize  this  fact,  and  have 
tried  to  meet  it  by  the  selection  and  instruction  of  the 
welders  and  by  continual  watch  over  the  work.  When 
hiring  welders  from  the  outside,  we  assume  that  they 
know  their  trade,  but  give  each  one  a  test  or  tryout  to 
see  if  he  meets  our  standard.  This  tryout  consists 

of  making  V-welds  in  i-  or  J-in.  plate  lying  flat  and 
vertical,  and  in  welding  6-in.  pipe  held  stationary,  thus 
requiring  overhead  welding.  This  test  is  not  severe, 

but  is  sufficient  for  our  foremen  to  judge  the  applicant's 
ability.  During  the  last  year  only  40  per  cent  of  those 
who  tried  out  have  met  our  standard.  When  first  em- 

ployed, the  men  are  placed  on  welding  that  is  not  sub- 
jected to  high  pressure  or  high  temperature.  Those  who 

demonstrate  sufficient  ability  are  then  placed  on  high- 
pressure  work. 

The  material  to  be  used  in  welded  construction  should 
be  the  next  consideration.  .  It  is  very  desirable  to  use 

low-carbon  steel,  since  it  is  not  as  susceptible  to  over- 
heating, burning  or  oxidation  and  there  is  not  the  sudden 

difference  in  physical  properties  between  the  weld  and 
the  plate.  It  is  well  to  make  a  distinction  here  between 
overheating  and  burning.  A  weld  or  any  steel  which 
has  been  overheated  will  have  a  coarse  grain  structure 
and  be  somewhat  brittle.  It  can  be  restored,  however, 
to  a  satisfactory  condition  by  heat-treatment.  On  the 
other  hand,  metal  that  is  burnt  cannot  be  restored  by 
any  heat-treatment  or  mechanical  work.     This  is  true 

From  a  paper  read  before  the  San  Francisoo  Section  of  the 
Americun  AVelding  Society. 

because  there  has  been  an  actual  formation  of  scale  or 
oxide  around  the  crystal  boundries  of  burnt  steel.  In 
addition  to  being  low  in  carbon,  the  steel  should  be  low 
in  impurities.  A  thorough  investigation  is  under  way 
covering  the  use  of  alloy  steels  in  vessels,  particularly 
when  subjected  to  high  temperature. 

The  ripple  weld  is  used  on  steel  plate  under  I  in. 
thick.  For  material  heavier  than  J  in.,  particularly 
when  subjected  to  high  pressure  and  temperature,  we 
hamm.er  the  weld  while  the  temperature  of  the  metal  is 
within  the  critical  range.  Since  the  weld  is  originally 
a  cast  structure,  hammering,  which  is  in  the  nature  of 
a  forging  operation,  produces  a  finer  grained  structure 
and  a  metal  that  is  more  resistent  to  vibratory  loading. 
Care  is  taken  to  stop  the  hammering  at  a  temperature 
where  the  color  is  about  a  cherry  red,  for  below  this 
temperature  it  does  no  good  and  may  cause  injury  by 
setting  up  cold  strains  in  the  metal.  Particular  care 
should  be  taken  to  avoid  setting  up  cold  strains  in  metal 
that  is  to  be  subjected  to  operating  temperatures  above 
800  deg.  F.,  as  grain  growth  may  result. 

It  is  our  practice  to  anneal  all  acetylene  welds.  There 
is  a  question  as  to  the  necessity  of  doing  this,  raised  par- 

ticularly by  some  of  those  doing  commercial  work. 
There  seems  to  be  no  doubt,  however,  as  to  its  desir- 

ability. Our  attitude  is  that  we  want  the  best  construc- 
tion we  know  how  to  obtain.  Considerable  experimental 

work  on  various  methods  of  annealing  has  been  done. 
Small  portable  furnaces  heated  by  oil  torch,  to  encircle 
a  weld  in  6-  to  12-in.  pipe  have  beer,  built,  but  difficulty 
was  experienced  in  maintaining  a  lining.  The  method 
now  used  is  to  reheat  the  weld  with  the  acetylene  torch, 
using  a  large  flame. 

When  annealing  with  the  torch,  the  weld  and  the  metal 
adjoining  are  heated  to  a  temperature  of  probably  a 
little  over  1,600  deg.  F.,  or  a  salmon  color,  and  allowed 
to  cool  slowly.  This  is  done  for  the  purpose  of  relieving 
the  welding  strain,  of  annealing  the  weld  metal  to  reduce 
the  grain  s-  :e  and  make  it  more  ductile,  and  of  removing 
any  coarseness  of  grain  in  the  base  metal  adjoining  the 
weld.  It  is  realized  that  the  annealing  temperature  of 
the  deposited  metal  is  higher  than  that  of  the  base 
metal,  but  it  is  thought  that  the  beneficial  effects  of 
refining  the  deposited  metal  are  greater  than  the  harm 
that  might  result  from  the  possibility  of  overheating  the  ̂ M 
base  metal.  It  has  been  found  that  annealed  welds  fl 
consistently  show  greater  elongation  over  the  welded 
area  when  tested,  and  they  may  be  bent  through  a 
greater  angle  than  when  unannealed. 
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Last  article  on  design  of  dies — ^Miscellaneous  dies  for  operations  such  as  swaging  and 
embossing — Riveting  and  tube  forming  in  a  punch  press 

IN  OUR  preceding  articles  the  principles  involved  in 
ordinary  types  of  dies  have  been  taken  up,  and  we 
have  also  given  a  number  of  actual  examples  show- 
ing applications  of  the  principles  mentioned.  Our 

aim  has  been  in  all  this  work,  to  endeavor  to  bring 
out  the  principles  on  which  the  science  of  die  design 
is  based,  for  the  reason  that  the  designer  who  under- 

stands these  principles  has  a  foundation  on  which  can 
be  built  a  broader  knowledge  of  special  developments 
along  the  lines  which  have  been  indicated.  It  is  not 
to  be  expected  that  a  designer  who  is  totally  unfamiliar 
with  die  design  can  use  these  examples  and  principles 
and  immediately  become  an  expert  die  designer ;  but  on 
the  other  hand  the  knowledge  gained  by  careful  study 
of  the  diagrams  given  will  open  up  the  field  of  endeavor 
and  furnish  the  student  with  a  sound  foundation,  so 
that  his  designs  will  be  developed  in  accordance  with 
the  best  modern  practice  and  he  will  have  obtained  a 
very  thorough  understanding  of  the  functions  and 
operation  of  dies  used  for  blanking,  forming,  piercing 
and  drawing. 

Die  work  covers  a  broad  field,  and  there  are  many 
dies  which  cannot  be  classified  as  belonging  absolutely 
to  a  certain  type.  These  dies  have  not  been  discussed 
nor  illustrated  due  to  the  difficulty  of  classification. 
There  are  many  cases  when  a  certain  operation  is  per- 

formed on  a  punch  press,  the  tools  for  which  may  be 
given  a  special  name  on  account  of  their  application  to 
a  given  product.  If  we  consider  all  of  these  applica- 

tions as  representative  of  various  types,  then  there  are 
probably  more  distinct  classes  of  dies  than  there  are  of 
any  other  production  tools  used. 

Various  Applications  of  Punch  Press 

Considered  as  a  factor  in  production,  the  punch  prass 
is  very  widely  used  for  many  minor  operations.  The 
machine  itself  is  very  simple  in  design  and  lends  itself 
to  many  operations  which  require  a  quick  blow  or  stroke 
to  prepare  a  piece  of  work  for  a  subsequent  machining 
operation,  or  to  force  one  part  into  another,  such  as  a 
bu.shing  into  a  bearing,  or  to  some  other  similar  me- 

chanical operation  which  might  ordinarily  be  done  by 
hand  or  on  an  arbor  press.  Many  times  the  use  of  a 
simple  fixture  or  locating  jig  in  connection  with  the 
punch  press  proves  economical  when  assembling  various 

units,  and  there  are  so  many  opportunities  for  devel- 
opment along  these  lines  that  we  can  do  no  more  than 

mention  the  matter  in  a  general  way  and  illustrate  it 
by  a  few  simple  examples.  An  examination  of  these 
examples  will  show  graphically  a  few  of  the  simpler 
applications  which  can  be  made.  The  punch  press  can 
often  be  utilized  to  advantage  to  perform  such  opera- 

tions as  broaching,  riveting  and  assembling. 
In  Fig.  513  is  shown  the  application  of  a  punch  press 

to  a  centering  operation  on  the  work  at  A.  Ordinarily, 
a  piece  of  work  of  this  kind  would  be  centered  on  a 
drill  press  or  a  centering  machine  and  the  operation, 

FIG.   513- 
APPLICATION  OF  CENTERING  RIG  TO 

PUNCH  PRESS 

while  comparatively  rapid,  would  be  much  slower  than 
if  done  by  a  single  stroke  of  the  press.  In  the  example 
given  here  the  work  is  a  forging,  and  the  centering  tool 
B  is  ground  to  the  desired  form  and  forced  into  the 
work  by  a  stroke  of  the  press.  Naturally  the  metal  is 
forced  out  and  must  go  somewhere,  but  it  does  no  par- 
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ticular  harm  as  the  enlarged  portion  is  turned  off  in  a 
subsequent  operation. 

The  tool  shown  at  B  is  held  in  a  holder  C  and  located 
permanently  by  the  setscrew  D.  In  some  cases  it  may 
be  well  to  use  a  backing-up  screw  behind  the  punch  in 
order  to  give  additional  stability,  depending  largely 
upon  the  size  of  the  work  which  is  being  centered. 
If  it  is  required  to  center  the  end  of  the  work  and 
obtain  a  result  similar  to  that  obtained  by  using  a 
combination  center  drill  and  reamer,  the  tool  can  be 
made  as  shown  at  E. 

There  are  many  ways  in  which  the  work  can  be  held 
for  this  operation,  but  some  method  employing  a 
V-block  suitably  fastened  down  to  the  bolster  plate  of 
the  punch  press  by  means  of  screws  is  generally  used. 
The  member  H  is  a  swinging  clamp  operated  by  the 
lever  L  which  acts  against  the  pin  M,  thus  clamping 
the  work  G  securely.  This  arrangement  provides  a 
very  quick-acting  device  for  locating  work.  It  may  be 
found  advisable  to  use  a  heavy  construction  or  an  angle 
plate  to  back  up  the  member  F  in  order  to  resist  the 
pressure  of  the  tool  when  it  enters  the  work. 

An  operation  of  this  sort  has  been  found  successful 

FIG.   514— EXAMPLES   OP  SWAGING  OPERATIONS 
ON  PUNCH  PRESS 

and  considerable  expense  can  be  saved  by  its  use.  The 
accuracy  of  the  work  to  be  machined  on  centers  deter- 

mines the  practicability  of  this  device,  as  it  has  been 
found  that  a  limit  of  0.001  in.  is  about  as  accurate  as 
can  be  held.  The  punch  which  forms  the  center  will 
stand  up  for  a  great  number  of  pieces  before  it  is 
necessary  to  regrind  it. 

Swaging  and  Embossing 

When  swaging  and  embossing  operations  are  re- 
quired, this  work  also  may  be  done  readily  on  a  punch 

press  and  the  process  involves  a  number  of  the  prin- 
ciples we  have  previously  described.  Many  shapes  can 

be  successfully  swaged  on  a  punch  press,  and  the 
examples  shown  in  Fig.  514  illustrate  the  principles 
clearly.  The  work  shown  at  A  is  a  shaft  i  in.  in 
diameter  and  made  of  soft  steel.  On  it  a  thread  is  to 
be  cut  at  one  end  as  indicated.  The  requirements  of 
this  piece  are  such  that  a  particularly  accurate  job  is 
not  required,  and  the  limits  are  broad  enough  so  that 
the  operation  can  be  successfully  done  by  squeezing  or 
hammering  the  stock  together  between  the  two  dies  B 
and  C.    The  work  is  laid  on  the  lower  die  and  is  struck 

with  sufficient  force  to  indent  the  thread  almost  com- 
pletely around  the  piece.  After  this  the  work  is  turned 

through  90  deg.  and  struck  again,  thus  completing  the 

thread.  This  may  be  called  a  "cold  swaging"  operation, 
and  the  material  used  will  naturally  determine  whether 
a  thread  can  be  successfully  obtained. 

Another  swaging  operation  is  shown  at  D,  the  portion 
shown  being  a  section  through  a  bar  which  is  to  be 
produced  from  another  section  like  that  at  G.  This  is 
a  very  simple  operation  requiring  only  the  dies  shown 
at  E  and  F.  The  metal  when  swaged  by  dies  of  this 
sort  will  easily  take  the  oval  form,  although  there  may 
be  slight  variations  in  the  width  of  the  stock  if  the 
material  used  does  not  run  uniform  in  size. 

Construction  of  Coining  Dies 

In  the  production  of  coins  two  types  of  presses  are 
used,  one  being  a  board  drop  press  and  the  other  a 
special  toggle  embossing  press  by  means  of  which  very 
heavy  pressures  can  be  obtained  as  the  toggle  straight- 

ens out  at  the  end  of  the  stroke.  The  process  of  coining 

is  greatly  different  in  principle  from  the  other  opera- 
tions which  have  been  described,  as  the  metal  is  usually 

quite  thick  and  is  forced  into  the  die  by  very  heavy 
pressure,  which  practically  makes  the  metal  flow  in  all 
directions. 

Work  of  this  kind  must  be  pressed  slowly  in  order  to 

give  the  metal  time  to  flow,  as  otherwise  the  impres- 
sions will  not  be  clear  and  sharp.  The  toggle  embossing 

press  used  for  coining  handles  the  metal  cold,  as  a 
general  thing;  but  there  are  occasional  cases  when 
materials  such  as  paper  or  cloth  are  to  be  forced  into 
form  when  the  material  may  be  pressed  while  damp  in 
dies,  which  heat  it  and  which  are  therefore  slow  in 
their  action  in  order  to  give  the  material  time  to  dry 
during  the  operation.  The  upper  and  lower  dies  used 
to  produce  coins  are  often  entirely  different,  and  the 
metal  is  squeezed  between  the  two  so  as  to  form  the 
design  required. 

The  principles  involved  in  the  use  of  coining  dies  are 
clearly  shown  in  the  example  at  H.  Here  a  piece  of 
metal  is  placed  in  the  lower  die  K,  which  is  surrounded 
by  a  collar  L  which  acts  as  a  retainer  and  prevents  the 
metal  from  flowing  too  far  out.  In  other  words,  it  con- 

trols the  diameter  of  the  piece  and  also  its  shape.  The 
upper  die  M  is  forced  down  on  the  metal  billet,  thus 
squeezing  it  between  the  upper  and  lower  dies,  by 
means  of  which  the  desired  impression  is  obtained. 
The  designer  is  seldom  called  upon  to  lay  out  a  coining 
die,  although  the  description  given  here  is  sufficient  to 
show  the  principles  involved. 

Need  of  Heavy  Construction 

It  is  of  great  importance  that  the  collar  or  ring  L 
be  made  heavy  enough  to  withstand  the  very  heavy 
pressure  to  which  it  is  subjected  by  the  outward  flow 
of  the  metal.  A  rule  which  is  often  used  for  deter- 

mining the  diameter  of  this  ring  is  to  make  it  at  least 
four  times  the  diameter  of  the  coin,  and  of  a  thickness 
equal  to  the  diameter  of  the  coin.  A  ring  of  this  sort, 
therefore,  for  a  coin  1  in.  in  diameter  would  need  to 
be  not  less  than  4  in.  in  diameter  and  1  in.  thick.  As 

the  hole  in  the  ring  controls  the  size  of  the  coin  pro- 
duced, it  should  be  very  carefully  made,  being  hardened, 

ground  and  lapped  to  a  smooth  finish. 
In  Fig.  515  is  illustrated  in  detail  a  swaging  opera- 

tion on  a  piece  of  work  which  many  would  consider  a 
difficult  job  for  a  punch  press.     The  work  shown  at  A 
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is  irregular  in  shape,  and  many  times  the  hub  B  shown 
on  it  would  be  produced  as  a  separate  piece  and  after- 

wards riveted  or  otherwise  fastened  to  the  portion  A. 
It  is  not  always  necessary  to  do  this,  however,  as  it 
is  possible  to  swage  a  hub  with  sharp  corners  on  it 
by  using  dies  of  special  construction.  The  first  opera- 

tion consists  of  blanking  the  work  to  the  form  shown  at 

C,  and  in  this  operation  the  hole  D  is  also  made  of  suit- 
able size.    A  certain  amount  of  stock  must  also  be  left 
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FIG.    515— EXAMPLES    OF   DIE   USED   FOR 
SWAGING  OPERATION 

on    the    contour    of    the    blank    for    a   final    trimming 
operation. 

The  next  operation,  which  consists  of  forming  the 
work,  is  shown  at  E.  In  these  dies  the  blank  is  drawn 
into  the  shape  shown  at  F.  The  blank  is  located  on 
the  die  G  and  is  gripped  and  held  by  a  pressure  ring  H 

as  the  ram  of  the  press  descends.  The  punch  K  con- 
tinues down  through  the  work  and  draws  a  hub  on  it, 

although  it  will  be  noted  that  there  is  a  radius  on  both 
inside  and  outside  portions  of  the  raised  section.  The 
nature  of  the  work  requires  that  these  parts  be  made 

without  a  radius,  and  the  swaging  operation  is  per- 
formed by  using  the  dies  shown  at  L.  The  work,  which 

is  indicated  by  the  heavy  lines,  is  located  over  the  stud 
M  and  rests  upon  the  spring  pad  N.  Pressure  is 
applied  to  this  pad  by  means  of  the  pressure  pin  O, 
which  is  forced  upward  by  springs  under  the  bolster 
plate.  The  swaging  ring  P  comes  down  and  exerts 
sufficient  pressure  so  that  the  round  corners  are  forced 
inward,  the  metal  thus  being  compressed  and  obliged  to 
take  the  shape  as  controlled  by  the  various  corners  of 
the  die.  In  this  operation  the  principle  used  is  to  form 
the  work  to  such  a  shape  that  a  subsequent  striking 
operation  will  swage  it  into  the  desired  shape  as  shown 
at  Q.  The  spring  pad  not  only  forms  the  work  on  the 
lower  portion,  but  also  acts  as  an  ejector  in  the  event 
that  the  blank  has  a  tendency  to  stick  on  the  locating 
plug  M.  It  can  be  seen  that  the  formation  of  the  part 
becomes   relatively  simple  when  this   method   of   pro- 

cedure is  used,  and  that  considerable  speed  of  production 
is  possible. 

There  are  many  other  varieties  of  work  which  call  for 
a  swaging  operation,  and  a  similar  principle  can  be 
used  for  them  when  the  occasion  requires.  There  may 
be  cases  when  there  is  no  hole  in  the  work,  and  a  solu- 

tion of  problems  of  this  sort  can  usually  be  obtained  by 
applying  the  principles  used  in  embossing  .or  coining 

operations. 
Use  op  Punch  Press  for  Assembling 

The  use  of  the  punch  press  for  assembling  various 
units  of  work  has  been  proven  very  successful,  and  its 
economy  over  other  methods  is  evident  for  the  reason 
that  the  operations  are  usually  more  lapid  and  there- 

fore cheaper.  Such  work  as  riveting  two  pieces  to- 
gether when  they  are  held  in  place  by  a  number  of 

rivets  can  easily  be  done  in  a  single  operation  by  the 
use  of  dies,  and  at  one  stroke  of  the  punch  press.  Fig. 
516  shows  an  example  of  this  kind  in  which  the  two 
pieces  of  work  A  and  B  are  to  be  fastened  together  by 
means  of  four  rivets  C,  only  two  of  which  are  shown  in 
the  illustration.  The  two  parts  A  and  B  are  assembled 
so  that  the  holes  line  up  with  each  other  and  the  rivets 
are  placed  in  the  work,  after  which  the  assembly  is 
placed  on  the  die  so  that  the  rivet  heads  locate  in  the 
button  dies  shown  at  D.  A  central  location  for  the 
work  is  obtained  by  means  of  the  pointed  locating 
stud  E. 

The   punch-holder   itself   is   provided   with   riveting 
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FIG.   516— DIES  USED  FOR  ASSEMBLING 

heads  F,  these  being  set  so  that  they  will  be  in  position 
directly  over  the  button  dies  D.  As  the  ram  comes 
down,  the  rivets  are  struck  and  formed  at  one  stroke, 
thus  completing  the  assembly  of  the  parts  and  holding 
them  together  securely.  This  operation  is  very  simple 
and  can  be  performed  rapidly.  Care  should  always  be 
taken  in  selecting  the  proper  type  of  rivets,  and  in  many 
cases  it  may  be  necessary  to  anneal  them  before 
attempting  to  head  them  over  in  a  die  of  this  kind.    In 
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this  illustration  the  die  used  is  of  the  sub-press  type, 
although  it  is  not  essential  to  use  this  variety,  as  a 
simple  punch  and  die-shoe  of  the  ordinary  type  will 
answer  the  purpose. 

There  are  some  cases  where  it  is  necessary  to  apply 
pressure  to  the  work  when  the  riveting  is  being  done; 

PIG.  517 — DIE  USED  FOR  FORMING  TUBES 

and  it  is  often  possible  to  provide  a  spring  pad  on  the 
punch-holder,  arranging  this  pad  so  that  it  will  come 
in  contact  with  the  work  previous  to  the  riveting  opera- 

tion, thus  holding  it  firmly  in  position.  Such  an 
arrangement  is  clearly  shown  in  the  diagram  at  G  in 
which  the  work  parts  H  and  K  are  to  be  assembled  by 
using  the  rivet  L.  The  work  is  placed  in  position  so 
that  the  bent  portion  of  the  part  H  hooks  over  a  small 
anvil,  as  indicated.  As  the  ram  of  the  press  descends, 
the  spring  plate  M  comes  in  contact  with  the  work  and 
grips  it  securely  before  the  punch  touches  the  end  of 
the  rivet.  By  this  arrangement  there  is  no  danger  of 
disturbing  the  relative  positions  of  the  parts. 

QmcK  Assembling  on  a  Press 

There  are  many  other  operations  in  assembling 
which  can  be  performed  on  a  punch  press.  Metal  boxes 
having  corners  which  must  be  turned  over  so  that  they 
have  a  clamping  action,  terminal  connections  which 
have  insulated  wire,  and  other  parts  of  a  similar  kind 
can  all  be  handled  properly  on  a  punch  press.  The 
terminal  connection  mentioned  can  be  assembled  very 

rapidly  and  economically  by  means  of  specially  con- 
structed dies  which  close  in  the  end  of  the  terminal  and 

clamp  it  over  the  insulated  wire.  An  example  of  this 
kind  is  shown  at  N,  and  an  enlarged  section  of  the 
work  is  illustrated  at  O.  After  the  work  has  been 
located  in  the  die,  the  plungers  P  come  down  as  the 
ram  of  the  press  descends  and  the  angular  portions 
cause  the  sliding  dies  Q  to  move  inward,  thus  clamping 
the  terminal  over  the  wire.  The  insulation  has  pre- 

viously been  removed  from  the  wire  a  suitable  distance 
and  the  wire  may  be  soldered  to  the  terminal  before  this 
die  is  used. 

Dies  used  for  forming  tubes  to  various  shapes  are 
somewhat  special,  and  their  nature  is  considerably  dif- 

ferent from  any  other  that  we  have  shown.  When  a 
tube  is  bent  into  curved  form,  it  often  buckles  or 
flattens  out  on  the  turn  so  that  it  is  not  uniform  either 
outside  or  inside.     It  can,  however,  be  formed  to  size 

by  using  a  method  similar  to  that  shown  in  Fig.  517. 
The  tube  A  is  placed  in  the  upper  portion  of  the  die  B, 
and  the  pin  C  which  is  provided  with  a  pilot  D  forces 
the  tube  down  through  the  die  so  that  it  passes  through 
the  forming  section  E.  The  action  tends  to  make  the 
tube  conform  to  the  shape  of  the  die,  and  the  metal  is 
constrained  to  remain  uniform  in  section.  The  view 
shows  the  work  partially  formed,  and  the  general  details 
of  construction  are  clearly  apparent.  This  form  of  die 

is  frequently  termed  a  "push-through  die,"  due  to  the 
fact  that  the  work  is  pushed  through  it  during  the 

operation. 
Tube  Forming  Dies 

Another  tube-forming  die  is  shown  at  F,  in  which 
there  are  two  halves  which  are  clamped  together  after 
the  work  G  has  been  placed  in  them.  The  end  of  the 
tube  is  to  be  flanged  out  as  shown  by  the  dies  at  H. 
This  operation  is  not  done  on  the  punch  press.  The 
method  of  forming  the  tube  is  by  means  of  forcing 

"shot"  through  the  small  end  K  as  indicated  by  the 
arrow.  As  the  shot  is  forced  through  under  pressure, 
the  tube  is  forced  out  and  stretched  until  it  takes  the 
shape  of  the  cavity  in  the  dies. 

Other  methods  of  forming  tubes  are  in  use  here  and 
there,  and  the  use  of  steel  balls  has  been  suggested  and 
put  in  operation  with  some  success.  For  cases  of  this 
sort  the  steel  balls  are  in  a  chute,  while  the  work  to 
be  formed  lies  in  the  die  below  them.  They  are  simply 
forced  through  the  tube,  and  their  diameter  is  such  that 
they  form  it  to  the  proper  size  during  the  passage. 

Tubes  are  also  formed  by  means  of  dies  and  oil 
which  is  forced  into  the  tube  under  hydraulic  pressure, 
thus  forcing  the  work  out  until  it  takes  the  shape  of  the 

PIG.    518— BLANKING   AND   FORMING   DIE   OF 
CYLINDRICAL  SUB-PRESS  TYPE 

J 
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die  itself.  When  work  of  this  kind  is  done,  one  end 
of  the  piece  is  often  left  closed  so  that  the  oil  will 
have  a  surface  against  which  it  can  act.  It  is  a  simple 
matter  to  cut  off  the  end  after  the  tube  has  been  com- 

pletely formed.  Phonograph  horns  and  other  pieces 
of  a  similar  kind  are  sometimes  made  in  this  manner. 

A  cylindrical  sub-press  die  is  shown  in  Fig.  518. 
This  design  differs  somewhat  from  the  ordinary  type 
of  sub-press  die  using  pillars  for  location.  It  has  a 
cylindrical  plunger  A  which  slides  in  a  babbitt  bearing 
B  held  in  the  housing  or  barrel  C.  A  threaded  nut  D 
holds  the  babbitt  in  place,  and  as  adjustment  for  wear 
is  required  the  babbitt  may  be  pressed  further  and 
further  into  its  seat,  thus  maintaining  a  perfect  bear- 

ing with  proper  alignment  so  that  long  life  is  obtained. 
The  base  E  has  a  hub  turned  on  it  to  fit  the  lower  por- 

tion of  the  housing,  which  is  fastened  to  it  by  means 
of  suitable  screws  and  dowels.  The  upper  portion  of 
the  plunger  is  furnished  with  a  button  F  which  engages 
with  the  hook  that  is  attached  to  the  ram  of  the  press. 

A  sub-press  die  of  this  type  can  be  standardized  when 
a  great  many  small  parts  can  be  made  of  a  similar  size, 
and  it  can  then  be  fitted  with  suitable  punches  and  dies 

for  whatever  parts  are  needed  in  the  cutting  and  form- 
ing of  various  pieces  of  work.     In  the  example  given 

herewith,  a  blanking  and  drawing  die  is  assembled  in 
the  sub-press.  The  work  is  blanked  by  the  punch  G 
and  die  H,  and  it  is  formed  over  the  block  K. 

The  advantages  of  this  die  are  that  the  recesses  for 
the  punch  and  die  can  be  bored  true  to  each  other  and 
kept  concentric  much  more  easily  than  in  other  form. 
Another  advantage  is  the  fact  that  the  punch  and  die 
can  be  easily  removed  and  replaced  by  a  different  set 
without  in  any  way  affecting  the  alignment.  For  work 
such  as  watch  and  clock  wheels  or  other  small  parts  of 
a  similar  kind,  dies  of  this  variety  are  capable  of  pro- 

ducing the  parts  complete  with  teeth,  arms  and  neces- 
sary holes  in  one  operation.  They  are  often  used  in 

connection  with  blanking,  piercing,  bending,  shaving, 
progressive  or  compound  dies. 

The  information  which  has  been  given  in  this  and 
previous  articles  on  the  design  of  dies  should  be  suffi- 

cient to  enable  the  designer  to  put  into  practice  the 
principles  illustrated.  By  applying  thought  to  a  given 
die  problem  a  solution  as  to  the  proper  method  of  pro- 

cedure should  be  readily  reached;  after  this  has  been 
done  the  rest  becomes  only  a  matter  of  detail  work. 
Combining  careful  study  with  a  knowledge  of  conditions 
will  enable  a  progressive  man  to  advance  rapidly  in  the 
design  of  punches  and  dies  for  all  varieties  of  work. 

Uncle  Bill  Explains  About 
"Overhead" 
By  John  R.  Godfrey 

"\7'0U  know,   Godfrey,"   said  Johnson,  as  we  were 
I  philosophizing  the  other  day,  "I'm  not  much  on 

this  secret  stuff  in  the  shop.  I  wouldn't  hire  spotters 
in  my  shop  if  I  had  to  quit  tomorrow.  Why,  even  old 

Jack  Harper,  who  hires  'em  once  in  a  while,  said  they 
were  the  most  unreliable  birds  he  ever  met.  Always 

trying  to  find  out  what  kind  of  a  report  you  want — 
and  then  dig  up  evidence  to  suit. 

"So,  knowing  how  I  feel,  you  may  wonder  how  I 
got  this,"  and  he  pointed  to  some  typewritten  sheets. 
"It's  a  verbatim  report  of  a  confab  between  little  Jim- 
mie  Smith  and  Uncle  Bill  Bailey  which  will  explain 
itself.  I  happened  to  be  sitting  beside  that  window  next 
the  shop  yesterday  noon  and  heard  it  start.  So  I  gave 

Helen  here  the  high  sign  and  she  took  it  down  in  short- 

hand. I  wouldn't  spy  on  'em  for  a  farm,  but  if  you  don't 
say  it  was  worth  while,  I'll  tear  it  up.  Just  listen  good 
and  proper  while  I  read  it  to  you. 

"  'Say,  Uncle  Billy,  what's  all  this  stuff  they  call  over- 

head?' 
"  'Overhead,  son — why  overhead  is  what  generally 

busts  most  mechanics  who  start  in  business — it  busted 

me,  all  right,  so  I  know.' 
"  'Why,  you're  the  best  mechanic  in  the  shop.  Uncle 

Bill.  I  don't  see  why  you  shouldn't  make  a  lot  of  money 
in  your  own  shop.  Tell  me  about  it,  will  you?  I'm 
trying  to  study  about  overhead  in  night  school.' 

"  'Being  the  best  mechanic  hasn't  a  darn  thing  to  do 
with  making  money  running  a  shop.  Of  course  it  helps 
get  business,  but  the  more  business  you  do  the  more 
money  you  lose  unless  you  are  onto  all  the  curves  of  that 
overhead  you  asked  about. 

"  'You  see,  son,  there's  a  lot  of  things  about  running 
a  business  that  the  man  in  the  shop  don't  think  about. 
Can't  think  about  them,  of  course,  because  he  just  natu- 

rally don't  know  anything  about  'em.  He  ain't  to  blame, 
but  he  loses  his  hard-earned  wad  just  the  same  when  he 
starts  in  business  for  himself.  And  the  trouble  is  he 

don't  generally  know  just  what  hit  him  when  the  sheriff 
comes  around  and  nails  up  his  door. 

"  'Now  take  this  piston,  son.  Doesn't  take  much  of 
a  brain  to  know  what  the  casting  is  worth.  We  both 

know  that  the  labor  cost  is  very  low  on  these  new  ma- 
chines. Jim  and  his  gang,  perhaps,  total  up  to  10c.  per 

piston  for  labor.  Call  the  casting  15c.  and  we  have  25c. 
material  and  labor.  Seems  like  highway  robbery  when 

we  see  that  the  old  man  lists  them  at  $2.  That's  what 
I  thought  when  I  started.  I  wanted  only  a  fair  profit 

on  my  work,  so  I  put  my  price  'way  down — and  here 
I  am  back  at  work  as  a  journeyman  machinist. 

The  First  Mistake 

"  'You  see,  son,  we  forget  a  lot  of  costs  just  because 
they  don't  stand  out  and  bat  us  in  the  eye  every  time  we 
look  at  a  piston.  Let's  just  suppose  we  make  them  on  a 
lathe  and  a  drill  press  and  that  we  buy  both  machines 

for  a  thousand  dollars.  Of  course  they're  ours  and  most 
of  us  think  that  as  long  as  we  don't  pay  rent  or  interest 
we  can  just  forget  'em.  That's  mistake  number  one — and  a  big  one. 

"  'If  we  had  borrowed  that  money  at  6  per  cent  it 
would  cost  us  sixty  dollars  a  year  or  five  dollars  a  month 

just  to  keep  'em.  If  we  had  put  that  thousand  dollars  in 
the  bank  we'd  get  forty  dollars  a  year,  or  sixty  dollars  in 
a  safe  mortgage.  Manufacturing  isn't  as  safe  as  a  good 
mortgage  and  ought  to  command  a  higher  interest.  For 
easy  figuring  call  it  ten  per  cent  or  one  hundred  dollars 

a  year. 
"  'Then  there's  the  rent  of  your  shop  and  taxes,  and 

believe  me,  the  taxes  count  these  days.  Great  and 

glorious  victories  cost  real  money  when  it's  all  over. 
Fire  insurance  and  liability  insurance  for  paying  dam- 

ages to  your  men  have  to  be  counted  next.  And  these 

total  up  to  a  nice  little  sum.  But  they  aren't  the  end 
by  a  long  way. 
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"  'If  you  are  running  your  own  little  shop  you  try  to 
do  all  the  clerical  work.  You  order  the  material  and 

chase  it  up  over  the  phone  or  by  mail  or  on  your  way  to 

work.  You  open  the  mail  and  keep  the  accounts  of 

money  spent  and  received — when  you  don't  forget  it. 
And  you're  mighty  apt  to  forget  to  put  down  a  lot  of 

things  because  your  hands  are  greasy  and  you  don't want  to  stop  to  wash  up. 
"  'In  the  beginning  you  also  act  as  foreman  even 

though  you  do  run  a  machine  whenever  you  get  a  chance. 

But  you  never  charge  up  anything  for  management — nor 
count  the  time  when  you  are  not  at  work  on  the  ma- 

chines. When  you'W  added  up  all  these  things  you  find 
that  labor  and  material  are  a  small  part  of  the  cost  in 
making  a  piston. 

Non-Productive  Help 

"  'In  our  case  this  shop  has  grown  beyond  the  one- 
man  stage  long  ago.  The  old  man  has  to  have  clerks  to 

open  and  sort  the  mail,  clerks  to  enter  the  orders  and 
make  out  orders  for  the  shop.  The  purchasing  agent  has 
to  keep  track  of  the  materials  we  need  and  buy  them  at 
the  best  prices  he  can  get.  He  also  buys  tools  and  ma- 

chines and  the  like. 

"  'Then  there's  the  planning  department  which  studies 
the  best  way  of  doing  the  jobs  that  come  along  and  the 
foremen  and  the  superintendents.  If  you  imagine  we 
could  get  along  without  them,  just  think  of  what  a  job  it 
is  to  keep  things  running  straight  in  one  department,  let 
alone  the  whole  shop. 

"  'Every  time  a  letter  or  a  postal  comes  into  the  office, 
somebody  has  to  look  it  over.  Perhaps  it's  only  a  kid 
asking  for  a  catalog.  Maybe  it  seems  like  a  fool  inquiry 

but  it  may  develop  into  an  order  later.  Perhaps  it's 
someone  raising  very  h — 1  because  the  shipping  clerk 
didn't  read  the  order  right,  left  something  out  of  the 
box,  or  maybe  the  customer  himself  made  a  mistake — 
they've  been  known  to.  Now,  the  old  man  can't  look 
after  all  these,  can't  even  answer  'em  all.  Has  to  have 
clerks  and  typewriters  and  dictaphones  and  filing  cabi- 

nets and  all  that  office  junk  you  see.  And  somehow  or 
other  the  girls  and  the  boys  in  the  office  think  they 
ought  to  be  paid  for  what  they  do  the  same  as  we  do. 

Of  course  we  can  kid  ourselves  that  they  ain't  of  much 
account  and  there's  a  lot  of  'em  ain't  getting  as  much 
as  you/-aTeison,";bHt  we  have  to  have-'em  and.they  have 
to  eat,  same  as  we  do.  -  Ahd-''all'tHltt''li&s  to  go  onto  the 
price  of  the  pistons  or  motors  or  whatever.  It's  a  part of  overhead. 

"  'Then  there  are  the  truckmen  who  get  the  stuff  from 
the  railroad  and  deliver  the  finished  goods;  the  guys 
who  keep  track  of  the  stock  of  bolts  and  nuts  and  things 

so  we  won't  have  to  lay  off  the  job;  the  telephone  girl 
has  to  have  money  enough  to  keep  her  in  gum  and 

powder  for  her  nose  and  perhaps  a  lip  stick  for  Sun- 
days and  Wednesday  evenings.  And  doggone  it,  son, 

they  all  think  they  earn  real  money. 

"  'Once  in  a  while,  too,  the  old  man  gets  a  big  order, 
apd  has  to  have  money  to  pay  for  material  and  to  keep 

us  happy  'til  the  order  is  delivered  and  he  can  get  his 
money.  It  runs  into  thousands  and  thousands  of  dollars 
and  he  has  to  borrow  it  from  the  bank  and  pay  interest 
for  the  use  of  it.  This  and  all  the  other  things  have  to 
be  paid  for  and  the  only  way  for  the  old  man  to  get  it  is 
to  tack  the  cost  of  these  on  top  of  labor  and  material. 

"  'All  these  things  go  to  make  up  overhead,  son,  and 
they  make  the  original  charges  for  cast-iron  and  for 
labor  look  pretty  darned  small  sometimes.     Of  course 

some  shops  have  too  much  overhead.  The  system  may 

be  too  complicated  and  take  too  many  clerks.  That's 
where  real  management  comes  in,  knowing  how  to  get 
enough  system  without  getting  it  top  heavy. 

"  'There's  another  thing  I  haven't  mentioned  either, 
son,  and  that  is,  while  two  dollars  is  the  list  price  of 
that  piston,  the  Johnson  Motor  Co.  seldom  gets  the  full 
two  bucks.  Dealers  or  repair  men  have  to  live,  you 

know,  so  they  buy  'em  for  perhaps  one  fifty  or  even  one 
twenty-five.  And  even  at  that  the  old  man  would  be 
tickled  stiff  if  they  would  come  with  even  a  one  dollar 

bill  and  take  'em  away.  But  no,  he  has  to  send  out 
salesmen  to  advertise  in  motor  papers,  to  mail  circulars, 
and  spend  real,  hard  money  to  sell  enough  to  keep  us 

busy.  And  if  we  are  not  busy,  we're  unhappy  and  the 
cost  goes  up,  too,  because  all  that  overhead  has  to  be 
charged  up  against  fewer  pistons. 

"  'Gosh,  son,  it's  most  time  to  hear  the  whistle.  Didn't 
know  I'd  gassed  so  long.  But  as  I  said  before,  I  have 
painful  recollections  of  what  happens  when  you  don't 
know  all  about  tacking  overhead  onto  your  prices.  Hope 

I've  steered  you  a  little  in  the  right  way,  son.  If  not, 
come  back  at  me  tomorrow.' 

"  'Uncle  Bill,  you've  saved  my  life  on  that  exam  at 
tonight's  class.  I  was  plumb  flustered  as  to  how  to 
answer  the  questions.  But  you've  put  the  whole  thing  so 
it's  plain  and  clear.  I'll  sure  knock  'em  cold  on  that 

exam.'  " 

Old  man  Johnson  quit  reading  and  looked  up.  "Ever 
hear  anything  better  than  that?  I'll  say  you  didn't. 
And  to  think  Bill  Bailey  has  learned  all  that  since  he 

fizzled  a  few  years  back.  I'd  like  to  broadcast  it  from 
every  radio  station  in  the  country  'til  everybody  un- 

derstood it.  Guess  I'd  be  satisfied  to  get  it  across  to  all 
my  own  men  even.  I'd  like  to  make  Uncle  Bill  sort  of 
shop  tutor,  but  the  minute  I  did  every  mother's  son  of 
them  would  say  I'd  bought  the  old  man  to  spill  my  side 
of  the  story  and  so  it  must  be  bunk. 

"I'm  not  altogether  blaming  them,  Godfrey,  but  if 
they  just  knew  about  this  darn  overhead  stuff,  as 

Jimmie  called  it,  they'd  be  happier  and  things  would  go 
smoother.  I'm  wondering  what  else  Uncle  Bill  has  up 

his  sleeve?" And  so  I'm  passing  it  on,  because  it  seems  so  well 
worth  while. 

Bicycle  Eliminations 

The  Fabricated  Production  Department  of  the  Cham- 
ber of  Commerce  of  the  United  States  gives  out  the 

following  story  of  elimination  in  the  bicycle  industry: 

"We  have  had  real  co-operation  from  the  bicycle 
industry,  and  the  tire  and  rim  group,  and  accomplished 
excellent  results,  and  we  have  reduced  the  different 
models  in  the  various  bicycle  factories  by  22  models, 

up  to  the  present  time — that  is,  the  collective  amount — 
and  while  it  is  a  slow  process,  using  up  the  old  mate- 

rials, we  are  still  getting  somewhere  all  the  time. 
"We  have  a  standard  thread  and  tap  arrangement 

for  all  pedals,  which  has  been  adopted  by  all  manufac- 
turers; we  have  a  standard  size  for  bicycle  frames  for 

men's  and  women's,  each  size  being  a  separate  unit, 
instead  of  as  in  the  past  when  one  model  was  made  in 
four  or  five  different  sizes.  Tires  are  standard  size  for 
28-  and  26-in.  wheels;  rims  are  standard  for  the  tires, 
and  we  are  now  working  on  the  saddle  and  handle  bar 

people  to  standardize  their  product." 
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The  Care  of  Tracings 
By  DWIGHT  C.  HOWARD 

The  value  of  tracings — How  the  table  should 
be  cleaned  and  covered — Keeping  the  cloth 
clean  while   tracing — Old  tracings   restored 

IN  A  large  proportion,  the  efforts  made  by  the  entire 
organization  of  all  engineering  offices  find  expres- 

sion on  tracing  cloth.  The  forward  progress  of 
many  of  the  arts,  sciences  and  industries  is  primarily 
charted  in  this  way.  The  final  results  of  the  patient 
toil  of  many  men  for  days,  weeks,  months  and  even 
years  in  all  the  known  fields  of  science  and  research 
are  oftentimes  reduced  to 
a  drawing  or  plan  made  on 
a  few  square  feet  of  com- 

mon tracing  cloth.  The  re- 
sults of  highly  trained  ex- 
perts in  all  the  branches  of 

scientific  study  and  re- 
search finally  arrive  at  con- 

summation on  a  small  sheet 
of  tracing  cloth,  worth 
many  thousands  of  dollars, 
when  the  completed  plan  is 
finished.  Yet,  the  care  of 
tracings  is  a  subject  that 

is  not  given  sufficient  at- 
tention in  a  large  majority 

of  engineering  offices  and 
drafting   rooms. 
The  care  of  tracings 

begins  first  of  all  with  the 
purchase  of  the  roll  of 
cloth.      Frequently      the 
cheaper  grades  of  cloth  are  ordered  with  the  idea  of 
saving  money.  This  is  a  great  mistake  and  a  glaring 
example  of  false  economy.  It  takes  the  draftsman  as 
much,  if  not  more  time  to  complete  his  work  on  a  poor 
grade  of  cloth,  as  it  does  on  the  best.  Only  the  very 

finest  product  should  be  allowed  for  tracings  of  im- 
portant work. 

Very  often  the  draftsman  is  permitted  no  choice  in 
the  selection  of  the  material  with  which  he  is  to  work. 
But  whenever  he  is  so  fortunately  situated  that  his 
ideas  and  suggestions  are  asked  and  considered,  he  is 

working  against  himself  if  he  doesn't  insist  that  the 
best  grades  be  purchased. 

Preparing  the  Table  Top  and  Drawings 

After  the  draftsman  has  been  provided  with  the  best 

grades  of  cloth,  he  should  exercise  great  care  in  prepar- 
ing the  table  and  the  drawing  for  tracing.  He  should 

see  that  the  table  top  is  perfectly  smooth  and  abso- 
lutely free  from  all  dirt  and  grit.  Sometimes  it  is 

necessary  to  use  a  fine  emery  cloth  to  dress  the  wood 
wherever  the  fibers  have  become  raised  by  thumbtacks. 

When  the  draftsman  is  sure  that  the  table  top  is  thor- 

IT  IS  FALSE  ECONOMY  to  use  a  cheaper 
grade  of  tracing  cloth,  for  it  takes  the 

draftsman  more  time  to  complete  his  work  on 

a  poor  grade  of  cloth. 
The  table  top  should  be  cleaned  and 

smoothed,  and  should  be  covered  with  paper  a 
day  in  advance  of  the  tracing. 

A  tracing  that  has  been  folded,  badly  jam- 
med, cracked  or  crushed  can  be  quite  pre- 

sentably  restored  by  a  thorough  cleaning  and 
by  a  careful  burnishing  treatment  of  the 
creases  and  cracks  with  powdered  soapstone 

and  a  rightline  pen  handle. 

oughly  clean  and  smooth,  he  should  cover  it  carefully 
with  a  new  sheet  of  detail  paper,  stretched  on  and 
fastened  at  close  intervals  along  the  margins  with 
thumbtacks. 

It  is  advisable  to  have  these  preparations  completed 
a  day  or  so  in  advance  in  order  that  the  paper  covering 

of  the  table  will  have  had  an  opportunity  for  "finding 
itself"  before  the  tracing 
is  started.  It  is  imperative 
that  the  paper  cover  should 
be  flat  and  smooth,  without 
wrinkles  or  bulges. 
The  draftsmen  should 

carefully  inspect  the  brown 
paper  drawing  he  is  to 
trace.  The  rough  edges  of 
the  drawing  should  be 
trimmed,  all  the  dirt  and 
grime  should  be  wiped  from 
both  sides,  any  holes  made 
by  thumbstacks  should  be 
burnished  down  smoothly 
with  the  wooden  end  of  a 

rightline  pen,  and  all  un- 
necessary pencil  markings 

and  smears  should  be  re- 
moved by  erasure.  The 

drawing  should  be  fastened 
to  the  table  with  plenty  of 

tacks  spaced  evenly  around  the  margin. 
In  taking  the  cloth  from  the  roll,  allow  an  ample 

amount  for  the  tracing  itself  and  an  excess  margin  for 
tacking  and  for  trimming.  Cut  the  cloth  from  the  roll 
with  library  shears  and  remove  the  selvedge  without 
wrinkling  or  straining  the  cloth.  At  all  times,  in 
handling  the  cloth  avoid  any  bending  within  a  small 
radius  or  crushing,  as  this  breaks  the  starch  coating 
that  is  applied  to  the  linen  in  manufacture.  This  is 
an  important  precaution. 

Tacking  the  Cloth  Down 

Cover  the  drawing  to  be  traced  with  the  cloth  and 
tack  the  cloth  down,  starting  first  with  the  two  diagonal 
corners.  Exert  a  normal  pull  on  the  cloth  between  the 
corners,  but  do  not  strain.  Tack  the  other  two  diagonal 
corners  and  then  the  sides.  Smooth  out  the  cloth  from 
the  center  while  tacking  down  the  sides  and  use  plenty 
of  tacks  evenly  spaced  around  the  margins.  It  is  an 
advantage  if  this  can  be  accomplished  several  hours  in 
advance  of  the  actual  work  upon  the  tracing,  in  order 
that  the  cloth  may  be  allowed  to  stretch.  The  tacks 
should  then  all  be  removed  and  the  cloth  re-tacked. 



480 AMERICAN     MACHINIST Vol.  58,  No.  13 

Office  rules  and  individual  preference  often  govern 
the  side  of  the  cloth  which  is  to  be  used  for  tracing. 
The  glossy  and  the  dull  finished  sides  each  require  a 
different  method  of  preparation.  A  mixture  composed 

of  equal  parts  of  flour  of  pumice  stone,  powdered  mag- 
nesia and  fuller's  earth  rubbed  lightly  over  the  entire 

surface  with  a  tuft  of  absorbent  cotton  will  render  the 
glossy  side  of  the  paper  capable  of  taking  the  ink.  If 
the  work  is  to  be  done  on  the  dull  side,  the  use  of  the 
powdered  magnesia  is  all  the  preparation  necessary. 
Avoid  the  coarse,  gritty  preparations  that  are  on  the 
market  and  are  often  found  in  many  drafting  rooms. 
Most  of  these  are  decidedly  injurious  to  the  cloth  and 
soon  render  the  surface  permanently  rough,  uneven  and 
extremely   susceptible   to   a  grime   that   is   difficult   to 

Precautions  To  Be  Observed  While  Tracing 

Begin  at  the  top  of  the  tracing  and  work  down  the 
sheet,  keeping  as  much  of  the  tracing  cloth  as  possible 
covered  with  tacked  detail  paper.  The  draftsman  soon 
can  accustom  himself  to  working  in  a  small  area  and 
to  completing  all  the  work  in  that  space  before  continu- 

ing in  another  space.  Make  every  effort  to  avoid 
scrubbing  over  the  completed,  inked  lines  with  triangles 
or  scales.  From  time  to  time,  keep  the  surface  free 
from  grease,  perspiration  and  grime  by  using  the 
powdered  magnesia  and  cotton  tuft.  In  warm  weather, 
keep  the  forearm  and  wrist  free  from  perspiration  by 
the  use  of  talc  or  magnesia. 

Endeavor  to  keep  all  tools,  ink  bottles,  erasers  and 
all  other  articles  off  the  cloth.  If  you  must  have  your 
tools  on  your  work,  glue  billiard  cloth,  felt  or  chamois 
skin  to  the  underside  of  a  shallow  cigar  box  and  use 
this  for  a  tool  container.  If  you  use  an  electric  light 
on  a  metal  stand,  see  that  the  base  is  protected  by  felt 
or  some  other  material.  Whenever  the  work  is  to  be  left 
for  any  length  of  time,  cover  it  carefully  with  cloth  or 
oilcloth  that  is  itself  clean.  Preventatives  for  keeping 
the  dirt  from  lodging  on  the  tracing  are  preferable  to 
much  cleaning. 

It  is  not  advisable  to  use  gasoline  or  naphtha  at  any 
time  to  clean  the  tracing  cloth.  Both  of  these  agents 
have  chemical  properties  that  cause  the  tracings  treated 
with  them  to  become  brittle,  dull  and  yellowish,  and 
sometimes  to  turn  almost  to  a  tan  color.  Rather  than 
employ  this  method  with  such  disastrous  results,  use 
extreme  care  in  protecting  the  drawing  from  dirt. 
When  at  times  dirt  is  unavoidable,  art  gum  and  erasers 
carefully  used  will  remove  any  accumulation  of  grease 
and  grime.  After  erasing,  brush  away  all  the  debris 
and  see  that  it  does  not  creep  under  the  edge  of  the 
tracing. 

Tracings  are  often  ruined  or  badly  damaged  when 
prints  are  being  taken  from  them.  Too  often,  inex- 

perienced assistants  are  allowed  to  handle  priceless 
tracings  at  this  critical  time.  Many  tracings  which  rep- 

resent large  outlays  in  time  and  money  are  returned 
to  the  table  from  the  printing  machine  with  ineradicable 
finger  and  water  spots.  These  damages  can  all  be 
avoided  by  using  judgment  in  the  selection  of  an  oper- 

ator who  will  appreciate  the  necessity  for  carefully 
handling  tracings  around  the  printing  machine. 

Tracings  should  be  filed  flat  in  trays  or  in  vertical 
envelopes  in  metal  cabinets.  If  the  system  in  use  does 
not  permit  this  manner  of  filing  and  if  the  tracings 
must  be  rolled,  dust  them  lightly  on  both  sides  with 
powdered    soapstone,    roll    them    carefullv    around    a 

wooden  or  paper  form,  and  wrap  them  in  paper  or  oil- 
cloth. Both  ends  of  the  tube  so  formed  should  be  care- 

fully protected.  In  filing  this  tube,  do  not  allow  any 
weight  to  rest  on  it  in  the  cabinet.  Where  quantities  of 
tracings  are  kept  in  vaults  or  in  cabinets,  a  protected 
open  vessel  of  water  placed  in  the  vault  will  prevent 
the  excessively  dry  condition  that  is  apt  to  prevail. 

Restoring  Old  Drawings 

It  frequently  happens  that  prints  are  required  from, 
or  additional  detail  must  be  inked  in  on  very  old,  grimy 
tracings  that  have  lain  dust-laden  and  neglected  for 
many  months  or  years.  To  restore  these  old  tracings  to 
a  usable  condition  presents  no  great  problem,  if  a  de'i- 
cate  treatment  is  given  them. 

Handle  the  tracings  very  easily  at  all  stages  of  the 
operation.  Tack  them  face  down  on  the  board  at  close 
intervals  along  the  margin.  Prepare  in  equal  parts  a 
mixture  of  finely  grated  red  rubber  eraser  and  art  gum. 
The  grating  can  be  accomplished  with  a  new  machine 
file  of  medium  grade.  Spread  the  crumbs  over  the  sur- 

face and  rub  them  with  a  cotton  or  cheesecloth  swab  or 
with  the  palm  of  the  hand.  Work  slowly  and  without 
undue  pressure,  replacing  the  dirt  laden  mixture  with  a 
fresh  one  from  time  to  time.  Use  erasers  on  the  spe- 

cially grimy  places.  Be  certain  that  the  back  of  the 
tracing  is  clean  and  then  continue  the  process  on  the face. 

Avoid  a  direct  pressure  on  the  faint  inked  lines,  and 
use  eraser  and  shield  if  the  surface  is  particularly 
smudgy.  After  the  face  of  the  tracing  is  as  clean  as 
possible,  wipe  it  all  over  with  a  cheesecloth  rag  con- 

taining just  a  suspicion  of  three-in-one  oil  and  expose 
the  tracing  to  the  strong  direct  sunlight  for  a  few 
hours.  When  adding  more  inked  work,  dust  the  surface 
lightly  with  powdered  magnesia  and  soapstone. 
A  tracing  that  has  been  folded,  badly  jammed, 

cracked  or  crushed  can  be  quite  presentably  restored 
by  a  thorough  cleaning  as  before  described  and  by  a 
careful  burnishing  treatment  of  the  creases  and  cracks 
with  powdered  soapstone  and  a  rightline  pen  handle. 

All  these  methods  for  cleaning  and  restoration  depend 
for  their  success  upon  the  willingness  of  the  draftsman 
to  use  extreme  delicacy  in  manipulation,  and  plenty  of 
time.  It  is  far  better  to  spend  a  little  of  this  time 
in  prevention  by  protecting  valuable  tracings  from  dust 
and  dirt. 

Manufacture  of  Models  and  Patterns,  1921 

The  Department  of  Commerce  announces  that,  accord- 
ing to  reports  made  to  the  Bureau  of  the  Census,  the 

value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  models  and  patterns,  not  including 
paper  patterns,  amounted  to  $15,742,000  in  1921  as 
compared  with  $25,300,000  in  1919  and  $8,605  000  in 
1914,  a  decrease  of  37.8  per  cent  from  1919  to  1921  but 
an  increase  of  83  per  cent  for  the  seven-year  period  1914 
to  1921. 

In  addition  to  the  value  of  products  of  the  establish- 
ments assigned  to  this  classification,  models  and  patterns 

to  the  value  of  $432,000  in  1921,  $1,107,000  in  1919, 
and  $351,000  in  1914  were  reported  as  subsidiary  pro- 

ducts of  establishments  assigned  to  other  classifications. 
This  classification  covers  the  manufacture  of  wood 

and  metal  models  and  patterns  of  all  kinds,  including 
molds  used  in  making  machinery  and  castings,  brick, 
glassware,  rubber  goods,  etc.,  hat  blocks,  shoe  patterns, 
wax  figures,  dress  and  show  forms. 
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Industrial  Cost  Accounting  for 
Executives 

By  PAUL  M.  ATKINS 

The  tenth  article — Recording  the  value  of  material 

— Voucher  register  for  stores  purchased — ^^Accounts 
to  be  operated  for  materials  withdrawn 

IN  THE  LAST  article  we  saw  the  importance  of  the 
correct  pricing  of  materials  and  investigated  three 
different  methods  by  means  of  which  this  end  might 

be  attained.  In  this  article  we  shall  consider  the 
accounting  records  by  means  of  which  the  financial 
inventories  of  the  material  may  be  maintained.  In 
general,  these  accounting  records  are  kept  in  the  form 
of  controlling  ledger  accounts.  The  first  of  these 
accounts  to  interest  us  is  that  for  stores.    For  small  or 

or  else  it  is  due  to  losses  or  pilfering  of  materials. 
Let  us  assume  as  a  starting  point  that  a  very  careful 

and  accurate  inventory  has  been  taken  of  the  stores 
actually  in  the  storeroom  and  that  this  inventory  is  set 
up  as  the  opening  entry  of  our  stores  account.  Since 
the  inventory  is  an  asset,  it  will  be  a  debit  entry,  of 
course.  During  the  month  which  follows  various  pur- 

chases of  materials  are  made  which  must  be  debited 
to   the   account.     The   means   by   which   the   debit   is 
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FIG.   28— THE  VOUCHER   REGISTER   JOURNAl. 

medium  sized  concerns  one  account  is  usually  sufficient. 
For  larger  companies  it  is  often  wise  to  break  the 
account  up  into  several,  as  for  instance,  the  raw  stock 
account,  purchased  parts  account,  stationery  account, 
miscellaneous  and  general  stores  account.  Since  all  of 
these  accounts  should  be  operated  in  substantially  the 
same  manner,  only  one  stores  account  will  be  discussed 
as  an  example. 

The  theory  upon  which  this  inventory  account  should 
be  operated — as,  in  fact,  all  the  other  inventory  accounts 
should  be  handled — is  that  if  the  materials  acquired 
during  the  period  are  added  to  those  on  hand  at  the 
beginning  of  the  period,  and  those  issued  during  that 
same  time  are  deducted,  then  the  value  remaining 
should  be  the  value  at  cost  of  the  material  on  hand.  If 
any  difference  exists  between  a  physical  inventory  and 
this  balance,  it  is  due  to  errors  either  in  keeping  the 
perpetual  inventory  or  in  taking  the  physical  inventory. 

For  the  author's  forthcoming  book.     All  rights  reserved. 

obtained  is  usually  a  special  journal  which  is  frequently 

called  a  "voucher  register."  As  the  book  is  used  to 
record  all  kinds  of  purchases  in  addition  to  stores,  it 
may  be  well  to  consider  it  somewhat  in  detail. 

When  a  voucher  register  is  used,  it  may  be  laid  down 
as  a  general  rule  that  no  expenditures  of  any  kind  shall 
be  made  except  those  which  are  recorded  therein. 
Hence  the  ruling  of  the  book  must  provide  for  all 
contingencies.  In  Fig.  28  is  shown  a  typical  form  for 
this  book  which  is  so  arranged  as  to  be  adaptable 
to  a  wide  range  of  industries.  In  the  first  three  columns 
are  to  be  entered  the  date  of  the  voucher,  its  number 
and  the  name  of  the  party  from  whom  the  purchase  has 
been  made.  The  voucher  referred  to  and  from  which 
the  book  gets  its  name  is  simply  a  form  to  which  the 
invoice  or  bill  of  the  vendor  is  attached  and  which, 
when  approved  by  the  proper  persons,  authorizes  the 
payment  of  the  sum  named  thereon  to  the  party 
indicated. 

In  the  next  two  columns  we  find  space  for  recording 
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the  payment  when  it  is  made.  This  record  in  substance 
is  simply  a  reference  to  the  checkbook  in  which  the 
check  paying  the  voucher  is  recorded.  The  total  amount 
of  the  voucher  is  entered  in  the  next  column  headed 

"accounts  payable  cr."  The  total  of  this  column  at  the 
end  of  the  month  is  credited  to  the  controlling  accounts 

payable  account.  The  entry  in  this  column  and  the  sub- 
sequent postings  are  made  whether  or  not  cash  is  paid 

for  the  item  in  order,  as  was  said  above,  to  have  all 
expenditures  entered  in  this  book.  Under  these  cir- 

cumstances the  total  cash  disbursed  will  also  be  debited 
to  this  account. 

The  Expense  and  Miscellaneous  Items 

The  various  other  columns  which  follow  are  for  the 
distribution  of  the  various  kinds  of  expenditures  in 
such  a  way  as  to  facilitate  their  posting  to  the  general 
ledger.  The  decision  as  to  whether  or  not  to  have  a 
column  for  a  group  of  items  will  depend  on  how  fre- 

quently these  items  appear.  If  they  must  be  recorded 
at  brief  intervals  so  that  there  are  a  large  number  dur- 

ing a  month,  then  it  is  usually  wise  to  have  a  column 
especially  for  them.  It  is  on  this  basis  then  that  we 
have  a  column  for  stores,  the  purchases  and  receipts 

Before  leaving  the  subject  of  the  voucher  register, 
a  few  lines  about  the  remaining  columns  may  be  in 
place.  There  is  ordinarily  one  for  the  payroll  and 
sometimes  for  other  items  in  addition  to  those  for 
expenses  and  miscellaneous  items.  There  is  almost 
always  a  variety  of  expenditures  for  different  kinds  of 
expenses.  These  expenses  can  be  separated  into  four 
principal  classes  according  to  four  main  groups  of  ex- 

penses— administration,  auxiliary  manufacturing,  di- 
rect manufacturing  and  selling.  Inside  of  these  groups 

will  be  many  expense  accounts  which  will  be  explained 
in  detail  in  later  articles,  and  hence  it  is  necessary  to 
keep  the  different  expense  account  items  separate. 
This  separation  is  accomplished  in  a  very  simple 
fashion.  The  symbol  of  the  individual  expense  account 
within  the  main  group  indicated  is  entered  in  the  left- 
hand  section  of  the  column  and  the  amount  at  the 
right.  At  the  end  of  the  mouth  the  total  of  the  column 
should  be  debited  to  the  controlling  expense  account 
in  question.  The  details  should  be  summarized  at  the 
foot  of  the  column  and  thus  made  ready  to  be  posted 
to  the  individual  expense  accounts  in  a  manner  which 
is  discussed  in  a  later  article. 

The  next  problem  is  to  obtain  the  amount  of  stores 

STORES              JOURNAL 

Date To  toil Mdae,  in 
Process WM.in Process Imp.  in Process 

A 

Expense 

& 

Expense Expense 

MD. 

Expense 

Misc. 

  .   .   
_-=   J ..,.  - 
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of  which  are  occurring  almost  every  day.  At  the  end 
of  the  month  the  total  of  this  column  is  debited  to  the 
stores  account  in  the  general  ledger. 

It  will  be  noted  that  immediately  to  the  right  of  the 

column  for  stores  is  a  column  headed  "freight  in  cr." 
This  column  is  to  provide  for  those  conditions  men- 

tioned in  the  previous  article  when  it  is  desirable  to 
add  the  cost  of  transportation  to  the  plant  to  the  pur- 

chase cost  of  the  materials.  The  estimated  freight  in 
should  be  noted  as  a  memorandum  on  the  voucher  and 
entered  in  this  column.  At  the  end  of  the  month  the 
total  should  be  debited  to  the  stores  account  and 
credited  to  the  freight  in  account  in  the  general  ledger. 
The  actual  cost  of  the  freight  in  will,  of  course,  be 
debited  to  the  latter  account,  and  any  difference  be- 

tween the  actual  and  estimated  transportation  cost  can 
either  be  treated  as  an  expense  or  else  be  carried  to 
profit  and  loss  directly. 

If  all  of  the  materials  come  in  by  freight,  there  is 
not  likely  to  be  any  very  large  difference  between  the 
actual  and  estimated  transportation  charges.  It  not 
infrequently  happens,  however,  that  it  is  necessary  to 
ship  by  express  in  order  to  save  time.  Under  such  cir- 

cumstances, it  is  hardly  justifiable  to  add  the  cost  of 
the  expressage  instead  of  the  cost  of  the  freight  to  the 
value  of  the  stores.  The  difference  does  not  indicate 
any  enhanced  value  of  the  goods  but  marks,  rather,  the 
cost  of  a  failure  to  control  the  purchase  of  the  materials 
or  the  operation  of  the  factory  in  a  wholly  satisfactory 
fashion.  Hence,  only  the  freight  rate  should  be  used 
in  estimating  the  cost  of  freight  in  and  the  discrepancy 
which  results  should  be  taken  care  of  in  the  manner 
indicated. 

withdrawn  during  the  month.  One  method,  mentioned 
in  the  preceding  article,  is  to  find  out  how  much  is  left 
and  to  treat  the  difference  as  the  amount  issued.  It  is 
quite  impossible  for  most  concerns  to  take  a  physical 
inventory  monthly,  but  it  is  possible  to  take  an  in- 

ventory of  the  balance  cards.  If  the  second  method 
described  in  the  preceding  article  is  used,  it  is  simply 

necessary  to  total  the  value  shown  on  the  cards  to  ob- 
tain the  balance.  If  either  of  the  other  two  methods  is 

employed  it  will  be  necessary  to  make  some  additional 
calculations.  In  any  event,  however,  it  is  not  very 
desirable  to  take  an  inventory  in  this  manner.  It  means 

that  the  clerks  who  operate  these  cards  must  work  over- 
time at  the  beginning  of  the  month  and  allow  their 

current  work  to  get  behind  or  else  additional  clerks 
must  be  employed  for  the  purpose.  In  the  latter  case, 

the  two  sets  of  clerks  would  get  in  each  other's  way  and 
a  slowing  up  would  result  and  often  inaccurate  post- 

ings. In  addition,  this  method  does  not  provide  any 
check  on  the  inventory  and  it  is  practically  impossible 
to  use  the  results  attained  as  a  means  of  verifying  the 
material  distribution  for  the  month. 

The  Use  of  Material  Journal 

A  much  simpler  and  more  satisfactory  way  is  to 

make  use  of  what  is  often  called  a  "material  journal." 
This  journal  is  commonly  divided  into  several  parts, 
some  of  which  are  mentioned  in  other  connections  later. 
The  stores  section  of  this  journal  is  shown  in  Fig.  29. 
There  is  first  a  column  for  the  dates,  then  one  for  totals 
with  distribution  columns  extending  to  the  right  for 
the  controlling  accounts  to  which  material  may  be 
charged,  and  a  miscellaneous  column  for  other  items. 
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The  operation  of  the  method  is  very  simple.  When 
the  issues  and  credit  slips  have  come  to  the  cost  depart- 

ment from  the  balance  desk  they  should  be  extended, 
if  the  second  method  described  in  the  previous  chapter 
is  not  employed  at  that  desk.  The  slips  should  then  be 
sorted  according  to  the  charge  symbol  which  they  bear, 
into  the  groups  indicated  in  the  illustration.  Day  by 
day  the  groups  should  be  totaled  and  a  grand  total 
obtained.  The  grand  total  ought  to  be  entered  daily 
in  the  total  column  and  the  other  totals  placed  under 
their  proper  heading.  The  credit  slips  should  be 
totaled  separately  and  entered  in  red  on  a  separate  line 
in  order  to  facilitate  checking  the  distribution  of  the 
material  to  the  various  orders.  This  method  will  be 

explained  in  a  later  article  dealing  with  order  costs. 
At  the  end  of  the  month  the  several  columns  must  be 

summed  up  and  the  net  totals  entered  at  the  foot  of 
each.  The  total  of  the  total  column  is  then  posted  as 
a  credit  entry  of  the  stores  account  since  it  represents 
the  value  of  the  stores  withdrawn  during  the  month. 
When  the  posting  has  been  done,  the  stores  account 
will  appear  much  as  follows: 

STORES  ACCOUNT 

Stores  journal  (value  of  all 
stores  withdrawn  from  the 
storeroom  during  the 
month.  Debits  therefore  to 
work  in  process,  expense 
and  miscellaneous  ac- counts.) 

Inventory  (to  open  account) 
Voucher  register  (value  of 

stores  purchased  during 
the  month.  Credit  there- 

fore to  accounts  payable 
account.) 

Voucher  register  (estimated 
cost  of  transportation  in 
on  material  purchased  dur- 

ing the  month.  Credit 
therefor  to  the  freight  in 
account.) 

(There  is  always  a  debit  balance  to  this  account  which 
represents  the  value  at  cost  of  the  stores  remaining  in 
the  storeroom  at  the  close  of  the  period.) 

Our  next  concern  is  the  worked  material.  What  has 

been  said  about  inventories  in  general  applies  as  well 
to  the  worked  material  account  as  to  the  stores  account. 

Let  us  assume,  as  before,  that  we  get  our  initial  worked 
material  inventory  by  taking  a  very  careful  physical 
inventory.  The  next  problem  is  to  find  out  the  debit 
to  the  account  for  worked  material  completed  during 
the  month  and  turned  into  the  storeroom.  Evidently 
since  the  material  is  made  in  the  plant  it  will  not  be 
possible  to  obtain  such  information  from  the  voucher 
register.  The  source  of  the  information  is  ordinarily 
another  section  of  the  material  journal  called  the 

"worked  material  in  journal." 

Operation  of  Worked  Material  Account 

In  the  preceding  article,  it  was  pointed  out  that  when 
the  worked  material  is  finished  and  turned  into  the 
storeroom  it  is  recorded  on  a  worked  material  in  slip 

and  that  this  slip,  when  it  is  entered  on  the  balance 
card,  is  priced  with  an  estimated  price  which  is  usually 
the  actual  cost  price  for  the  preceding  month.  These 
slips  are  then  sent  to  the  cost  department  and  extended, 
often  sorted  according  to  the  kind  of  worked  material 
if  there  is  more  than  one  class  and  totaled  day  by 

day.  The  totals  are  then  entered  in  the  worked  mate- 
rial in  journal  which  is  illustrated  in  Fig.  30,  and  at 

the  end  of  the  month  the  columns  are  summed  up. 

The  total  of  the  total  column  is  then  posted  as  a  debit 
to  the  worked  material  account  and  also  as  a  credit  to 

the  worked  material  in  process  account,  an  account 
which  will  be  discussed  in  a  later  paragraph. 

The  credit  to  the  worked  material  account  is  obtained 

from  a  worked  material  journal  which  is  ruled  and 
operated  in  the  same  way  as  the  stores  journal.  When 
this  posting  is  done  we  find  that  the  worked  material 
account  appears  substantially  as  follows: 

VV^ORKED  MATERIAL  ACCOUNT 

Inventory    (to   open   the  ac-   Worked      material count.) 

Worked  material  in  journal 
(value  at  estimated  price 
of  worked  material  com- 

pleted during  the  period. 
Credit  therefore  to  the 
worked  material  in  process account.) 

journal 
(value  of  all  worked  ma- terial withdrawn  during 

the  period.  Debit  there- fore to  in  process,  expense 
and  miscellaneous  ac- 
counts.) 

(There  is  always  a  debit  balance  to  this  account  which 
represents  the  value  at  estimated  cost  of  the  worked 
material  remaining  in  the  storeroom  at  the  close  of  the 
period.) 

The  Worked  Material  in  Process 

Our  next  consideration  is  the  worked  material  in 

process  account  which,  it  was  pointed  out,  was  the 
source  of  the  debits  to  the  worked  material  account. 

The  worked  material  in  process  account  is  the  record 

WORKED     MATERIAUIMJOURMAL           | 
Date 

Totoil M.  D.  ̂ . M.D.  B. M.D.C. 1 — . 

FIG.  30— THE  WORKED  MATERIAL  IN  SECTION  OF 
THE  MATERIAL,  JOURNAL 

of  the  value  of  the  worked  material  which  is  in  the 

process  of  fabrication  in  the  shops.  It  is  probably  the 
hardest  of  all  the  inventory  accounts  to  maintain  and 
many  concerns  do  not  even  make  any  effort  to  solve  the 
problem  which  it  presents.  It  is  practically  impossible 
to  take  a  real  physical  inventory  of  goods  in  process 
whether  of  worked  material  or  merchandise.  It  is 

very  difficult  to  say  at  any  moment  at  just  what  state 
of  completion  the  goods  are  and  unless  correct  cost 
records  are  maintained  it  is  equally  impossible  to  say 
what  the  goods  have  cost  to  that  point.  If  satisfactory 
cost  accounts  are  maintained,  there  is  no  need  of 

taking  such  a  physical  inventory,  and  so  we  see  that 
under  practically  all  circumstances  there  is  nothing  of 
real  worth  to  be  gained  by  so  doing. 

Handling  the  Inventory  Problem 

The  proper  way  to  handle  such  an  inventory  is  to 
keep  a  careful  record  of  the  costs  of  each  order  while 
it  is  being  worked  upon  and  to  deduct  this  value  from 
the  in  process  account  when  the  order  is  completed.  If 
we  will  turn  back  to  the  third  and  fourth  articles  we 
will  remember  that  the  cost  of  goods  produced  in  the 

factory  is  made  up  of  the  direct  material,  the  labor 
and  charges  cost  and  the  earned  burden.  We  find, 
then,  that  the  worked  material  in  process  account  is 

debited  with  stores,  worked  material  (for  worked  mate- 
rial parts  are  often  used  to  make  worked  material 

sub-assemblies) ,  direct  labor,  direct  charges,  and  earned 
burden.  The  credit  is  obtained,  as  was  previously 

noted,  from  the  worked  material  in  journal.     We  find 
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that  the  account  will  appear  in  substance  as  follows: 

WORKED  MATERIAIv  IN  PROCESS  ACCOUNT 

Worked  material  in  journal 
(value  at  estimated  cost 
price  of  worked  material 
completed  during  the  pe- 

riod. Debit  therefore  to 
the  worked  material  ac- count.) 

General  journal  (amount  of 
variation  between  the 
actual  and  estimated  cost 

of  completed  worked  ma- terial. Debit  therefore  to 
worked  material  variation 
account.) 

NOTE:  If  the  difference  is 
an  excess  of  the  estimated 
over  the  actual  cost,  then 
this  entry  will  be  a  debit 
to  this  account  and  a  credit 
to  the  variation  account. 

Stores     journal      (value     of 
stores     issued     to     worked 
material  orders  during  the 
period.   Credit  therefore  to 
the  stores  account.) 

Worked      material      journal 
(value  of  worked  material 
issued  to  worked   material 
orders   during   the    period. 
Credit     therefore     to     the 
worked  material  account.) 

Payroll  book   (value  of  labor 
directly        expended        on 
worked      material      orders 
during  the  period.     Credit 
therefore    to     payroll     ac- 
count.) 

Voucher    register    (value    of 
direct    charges    chargeable 
to  worked   material  orders 
during  the  period.     Credit 
therefore  to  accounts  pay- 

able account.) 
Burden     journal     (value     of 

earned    burden    assignable 
to  worked  material   orders 
during  this  period.     Credit 
therefore    to    manufactur- 

ing burden  account.) 

(There  is  always  a  debit  balance  to  this  account  which 

represents  the  value  at  actual  cost  of  the  worked  mate- 
rial remaining  in  process  at  the  end  of  the  period.) 

Another  point  which  needs  a  little  further  discussion, 
though  its  handling  is  indicated  in  the  schematic 
account  above,  is  the  problem  which  is  raised  by  ths 
fact  that  the  account  is  charged  with  the  actual  cost  of 
making  and  is  credited  at  an  estimated  cost.  When 
the  order  is  finally  completed  and  the  worked  material 
in  slip  is  filed  with  the  order  to  which  it  belongs,  it 
is  then  possible  to  compare  the  actual  cost  with  the 
estimated  cost  and  to  ascertain  the  difference  between 
the  two.  These  differences  should  be  totaled  at  the 

end  of  the  month,  care  being  taken  to  note  whether  the 
actual  or  estimated  cost  is  in  excess.  A  general  journal 

entry  is  made  out  of  the  net  total  which  is  credited  to 
the  worked  material  in  process  account  if  the  actual 
cost  is  in  excess  of  the  estimated  cost,  and  is  debited 
if  the  reverse  is  true.  The  corresponding  entry  is  made 
in  a  worked  material  variation  account  which  is  usu- 

ally left  open  till  the  end  of  the  year  and  then  closed 
in  profit  and  loss  or  surplus.  It  usually  is  a  small 
amount  which  so  remains  for  the  differences  are  likely 
to  cancel  each  other  to  considerable  extent  over  a  period 
of  time  if  the  estimating  is  done  carefully  and 
intelligently. 

Relation  Between  the  Two  Material  Accounts 

As  in  the  case  of  the  stores  account  so  it  is  possible 

to  split  the  worked  material  account  and  the  worked 
material  in  process  account  into  several  divisions  if  it 
seems  desirable.  If  one  is  divided  then  both  must  be 

arranged  in  the  same  fashion  for  it  must  not  be  for- 
gotten that  the  credit  to  the  worked  material  in  process 

account  is  the  debit  to  the  worked  material  account. 

It  will  also  be  necessary  to  add  additional  columns  to 
the  material  journals  to  care  for  this  expansion  and 
additional  sheets  to  the  worked  material  section.  All 

sections  of  the  account  will  be  handled  in  the  same  man- 
ner and  the  discussion  which  has  been  recorded  here 

will  apply  to  all  alike. 
The  records  for  merchandise  will  be  practically  the 

same  as  those  for  worked  material  if  the  merchandise 

is  made  for  stock.  If  the  merchandise  is  shipped  as 
soon  as  made,  then  the  credit  to  the  merchandise  in 
process  account  can  be  carried  directly  to  the  trading 

account  as  the  cost  of  sales.  In  any  case,  it  is  prac- 
tically always  possible  to  use  the  actual  cost  of  the 

completed  merchandise  instead  of  an  estimated  cost  as 
the  pressure  of  time  is  not  so  great. 

This  discussion  of  the  accounting  records  for  material 

should  be  kept  clearly  in  mind  as  in  many  ways  it  is 
the  backbone  of  the  cost  accounting  system.  Contacts 
with  it  and  references  to  it  will  be  constantly  mada 
in  later  articles,  and  often  they  will  not  be  entirely 
clear  if  the  ideas  presented  here  have  not  been  firmly 

grasped. 

One  Way  of  Getting  New  Machines 
By  Frank  C.  Hudson 

Here  are  two  stories,  both  of  them  true,  which  illus- 
trate the  difficulty  railway  shops  have  had  to  secure 

modern  machine  tools.  I  was  being  shown  through  a 

shop  by  a  master  mechanic  who  pointed  out  an  old  Sel- 
lers axle  lathe  of  the  vintage  of  the  late  60s.  It  had  a 

hollow  round  bed  and  was  very  substantially  constructed 
in  every  way. 

"That's  been  a  good  lathe  in  its  day,"  said  the  M.  M. 

"Not  so  bad  now  except  it  just  naturally  isn't  so  fast 
or  as  convenient  as  the  newer  lathes.  Can't  get  a  new 
one  as  long  as  that  lasts.  I've  got  a  standing  offer  of 
$10,  not  oflicial  you  understand,  as  a  reward  for  any 

man  who  can  break  it  in  actual  service.  Couldn't  ex- 
plain a  sledge  hammer  break  very  well.  But  the  darned 

thing  was  built  so  strong  we  haven't  been  able  to  smash 

it  yet." 

Some  recommendation  for  William  Sellers,  as  a  de- 
signer, but  hard  on  the  M.M.  who  needed  a  new  axle 

lathe. 

In  the  other  case  a  friend  of  mine  hired  out  as  a 

boring  mill  hand  in  a  railroad  shop.  He  needed  a  job 
badly  and  jumped  at  a  chance  on  a  night  shift,  even 

though  he  was  about  dead  for  sleep.  'Twas  a  good  sized 
old  boring  mill  where  a  job,  once  set  up,  lasted  for  an 

hour  or  more.  And  Joe,  quite  unintentionally,  suc- 
cumbed to  nature,  and  promptly  went  to  sleep.  The 

next  he  knew,  the  whole  shop  seemed  to  be  falling  apart. 
The  tool  had  run  down  into  the  table  and  everything 

seemed  to  fall  to  pieces  like  the  "one  hoss  shay."  Joe 
woke  up,  saw  what  had  happened,  picked  up  his  hat 
and  coat,  and  skipped  without  leaving  an  address.  He 

didn't  ask  for  any  pay  either. 
Some  years  afterward,  in  another  part  of  the  coun- 

try, he  hit  another  railroad  shop  for  a  job.  After  the 

M.M.  had  hired  him  he  looked  at  his  name  again.  "Joe 
Sharp" — sounds  a  bit  familiar  to  me,  but  I  don't  just 
recall  him.  Fellow  with  a  name  something  like  that 
did  me  a  good  turn  once.  Hired  out  as  a  boring  mill 
hand  on  the  night  gang.  Went  to  sleep  and  busted  the 

mill  all  to  pieces.  Got  scared  and  lit  out.  If  he'd  only 
stayed  I'd  have  raised  his  pay.     I'd  been  trying  to  get 
that  d   mill  busted  for  two  years,  so  I  could  get  a 

new  one,  and  he  helped  me  out." 
"I'm  the  man,"  said  Joe,  "and  I  sure  vdsh  I'd  known 

it,  because  I  needed  a  job  mighty  bad  just  about  then." 
You  can  hardly  expect  eflScient  railway  shop  work 

when  the  executives  have  to  resort  to  such  drastic 
methods  to  get  modern  machinery. 
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Further  Operations  in  Steam  Shovel  Work 
By  FRED  H.  COLVIN 
Editor,  Auierican  Muvhhtist 

Swiveling  drilling  fixture  for  track  rollers — Fixture 
for  squaring  crank  disks — Welding  Stellite  tips 

on  tools  —  Storing  fixtures — The  "Marion  Square" 

ONE  OF  THE  jobs  in  building  steam  shovels  in 
the  Marion  Steam  Shovel  Works,  Marion,  Ohio, 
is  the  making  of  rollers  for  the  creeper  tracks 

used  on  some  types  of  machines.  These  rollers  are  steel 
castings  which  have  to  be  drilled  only  for  the  bearing 
on  the  pin.  They  are  drilled  under  a  Colburn  heavy 
duty  machine  in  the  fixture  shown  in  Fig.  1.  The  roller 
is  clamped  in  place  by  the  two  straps  A  and  B.  TJie 
fixture  revolves  on  a  trunnion  at  C  and  is  indexed  by 
the  pin  at  D,  so  that  the  roller  can  be  drilled  from 
each  end,  the  drill  being  guided  by  the  bushing  at  E. 

Another  part  of  a  steam  shovel  is  the  small  engine  of 

disks.  The  fixture  can  be  adapted  to  numerous  sizes  of 
disks. 

Babbitting  of  bearings  for  the  engine  crank-  and 
other  shafts  is  shown  in  Fig.  3.  Fixtures  are  made 
which  hold  the  mandrel  central  in  the  hole  to  be  bab- 

bitted as  shown  at  A.  In  this  case  the  babbitting 
fixture  is  located  by  the  pin  B.  A  frame  already 
babbitted  is  shown  at  C. 

Trimming  steel  plates  is  no  longer  the  laborious  job 
it  was  before  the  days  of  the  flame-cutting  torch  or 
burner.  A  torch  is  shown  at  work  in  Fig.  4,  trimming 

the   edge   of   a   plate   riveted   to   a   large   steel   frame- 

PIG.  1— nHILLlXU   ROLLERS  FOR  CRAWLER.     FIG.   2 — SQUARING  (-RANK  DISKS  ON  SH.\FT 

the  winch  or  hoisting  type,  which  has  a  crank  disk  on 
each  end  of  the  shaft.  Fig.  2  shows  a  fixture  for  squar- 

ing the  disks  on  the  shaft.  The  brackets  A  and  B  are 
mounted  on  a  substantial  bedplate  and  can  be  moved 
to  any  desired  location  according  to  the  length  of  the 
shaft.  The  first  disk  is  .squared  against  the  face  of  the 
bracket  and  the  shaft  forced  into  place,  the  key  locating 
the  disk  with  regard  to  the  crank  pin.  The  second 
disk  is  then  placed  in  position  and  forced  on  the  shaft 
until  it  squares  against  the  other  bracket.  This  makes 
a  simple    and    effective    method    of    squaring    the    two 

casting.  The  cutting  torch  moves  along  on  the  light 
double  track  shown  and,  being  so  guided,  cuts  in  a 
straight  line  rapidly  and  with  little  or  no  effort  on  the 
part  of  the  operator. 

Another  use  for  the  torch  is  in  the  welding  of  stellite 
tips  on  lathe,  planer  and  boring-mill  tools.  Both  the 
tip  and  the  shank  are  prepared  in  the  usual  manner  and 
are  held  in  the  proper  position  for  welding  by  the  small 
and  easily  made  press  shown  in  Fig.  5.  This  press  is 
simply  a  substantial  frame  bent  up  from  bar  steel  with 
two  clamping  screws  at  right  angles.    These  screws  hold 
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FIG.    3— BABBITTIXU    KNGIXU    1-ilAMES FIG.  4— FLAMK  CUTTING  OF  PLATES 

the  shank  and  the  stellite  tip  firmly  in  position  durin
g 

the  welding  operation. 

The  storing  of  fixtures  and  parts  is  quite  a  problam  in 

many  shops.  This  shop  solves  it  in  two  ways,  dependin
g 

on  the  sizes  of  the  fixture.  Comparatively  small  fixtu
res 

are  stored  in  steel  boxes  having  bails  or  loops  at  the 

ends  for  easy  handling  by  the  crane  when  necessar
y. 

But  for  storing  the  boxes  in  the  racks  the  tiering  m
a- 

chine shown  in  Fig.  6  is  used.  The  steel  box  is  de- 

posited on  the  roller  platform  of  the  tiering  machine 

as  at  A,  and  is  hoisted  to  the  desired  level,  when  it  is 

rolled  off  and  onto  the  steel  angles  in  the  rack.  T
he 

operator  rides  up  and  down  with  the  elevator  so  as  t
o 

be  ready  to  push  the  box  into  its  proper  rack.  
The 

boxes  are,  of  course,  taken  out  by  a  reverse  proces
s. 

Each  box  has  provision  for  a  card  giving  its  conte
nts and  location.  .       j 

Large  fixtures,  and  there  are  a  lot  of  them,  are  stor
ed 

in  racks  as  shown  in  Fig.  7.    These  racks  are 
 substan- 

FIG.  5-WEI.DINaSTEI.X.ITK  TIPS.     FIG. 
 6-TIl.HING  MACHINE.     FIG.   .-STORAGE

  K-VCK  FOK-I^RGE  FIXTURES 
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tially  built  of  steel  angles  and  have  frequent  divisions 
so  as  to  support  drilling  jigs  and  other  fixtures, 
preventing  them  toppling  on  to  others  next  to  them. 
Fixtures  of  this  sort  are,  of  course,  handled  by  the 
crane. 
A  good   idea  of  the  size  of  the  work  done  may  be 

had  from  Fig.  8,  which  shows  a  husky  radial  drilling 

FIG.   8 — USING   A  RADIAL  AS  A   PORTABLE 
DRILLING  MACHINE 

machine,  made  by  the  American  Tool  Works  Co.,  in 
place  on  the  platform  of  a  huge  steam  shovel.  The 
machine  is  picked  up  by  the  crane  and  placed  on  the 
platform  in  any  desired  position,  being  moved  from 
time  to  time  as  the  work  demands.  Extension-drill 
holders  enable  holes  to  be  drilled  in  the  floor  of  the 
crane  platform  at  any  desired  point. 

Origin  of  the  "Marion"  Square 
This  shop  uses  a  great  number  of  large-size  drills 

and  the  problem  of  twisted  tangs  made  itself  felt  so, 

what  is  known  as  the  "Marion  Square"  was  adopted 
-^v-. 

Round- 

FIG.  9— DETAILS  OP  THE   "MARION  SQUARE" 

for  all  drills  and  similar  tools  beginning  at  2}  in. 
diameter.  The  shank  is  a  No.  5  Morse  taper  and  below 
is  the  substantial  square  1§5  in.  on  a  side  and  li  in. 
deep  as  shown  in  Fig.  9.  Full  details  as  to  the  shape 
and  dimensions  are  given  in  the  illustration.  Drills  so 
made  have  been  found  very  satisfactory  in  every  way 
for  heavy  work,  and  suitable  drivers  are  provided  on 
the  spindles  of  all  the  large  drilling  and  boring  machines 
in  use  in  the  factory  at  the  present  time.  Such  tools 
might  be  used  to  advantage  in  many  other  plants. 

Repairing  Torn  Tracings 
By  G.  E.  Bradstreet 

Tracings  worth  well  up  in  the  hundreds  of  dollars 
often  become  more  or  less  torn  in  erasing  and  handling. 
A  small  tear  rapidly  becomes  a  large  one  unless  quickly 
repaired  and  usually  the  tracing  must  be  entirely  re- 

traced or  else  patched  in  a  more  or  less  unsatisfactory 
manner. 

A  new  method  of  repairing  them  consists  of  apply- 
ing a  coat  of  flexible  collodion.  We  are  using  at  present 

Squibb's  flexible  collodion  or  liquid  court  plaster  put 
up  in  a  small  bottle  with  a  glass  rod  through  the  cork 
and  find  it  very  convenient.  The  torn  edges  are  first 
brought  together  as  smoothly  as  possible  and  then  a 
layer  of  collodion  quickly  applied.  The  whole  tear  can 
be  done  at  once,  or  any  part  of  it.  The  collodion  should 
not  be  applied  too  thickly  and  should  extend  beyond  the 
edges  of  the  tear  about  ?,  in.  or  more.  When  the  col- 

lodion is  fairly  dry  and  has  turned  a  milky  color,  the 
repaired  portion  of  the  tracing  should  be  placed  on 
some  hot  surface.  We  use  a  steam  heating  pipe,  first 
covering  the  pipe  with  white  paper  to  keep  the  tracing 
clean.  The  milky  color  quickly  disappears  and  becomes 
perfectly  transparent,  and  where  it  has  overlapped  the 
edge  of  the  tear  it  soaks  into  the  cloth  and  practically 
becomes  part  of  it.  This  takes  only  a  few  minutes  and 

we  find  that  the  repaired  part  can  be  inked  upon"  and 
erased  several  times  without  difficulty  of  any  kind.  An 
electric  flatiron  would  probably  furnish  the  heat  in  a 
most  satisfactory  manner.  Small  holes  can  be  filled  in 
without  trouble  and  large  ones  can  be  repaired  by  in- 

serting a  piece  of  tracing  cloth  cut  to  fit  and  following 
the  same  procedure. 

The  above  method  has  been  in  use  for  about  three 
months  and  the  first  repairs  are  as  strong  today  as 
new  tracing  cloth. 

What  Is  the  Foreman's  Job? 
By  a.  W.  Forbes 

"Many  training  leaders,  particularly  those  working 
outside  of  production,  have  been  decidedly  opposed  to 

utilizing  the  foreman  as  a  teacher."  This  is  quoted  from 
page  178,  Vol.  58,  of  the  American  Machinist.  At  the 

bottom  of  the  same  page  we  find  the  statement,  "Under 
any  circumstances  the  instructor  should  be  entirely 
free,  so  far  as  the  instructional  phase  of  the  work  is 

concerned." It  would  appear  from  this  that  the  foreman  should 
have  nothing  to  do  with  the  way  the  men  do  the  work, 
though  it  is  certainly  out  of  the  question  to  have  one 
person  entirely  free  in  instructing  the  men  in  the 
way  the  work  was  to  be  done,  and  then  have  another 
direct  them  to  do  it  differently. 

I  worked  in  one  department  of  a  large  plant  where  it 
seemed  to  work  out  this  way.  I  was  in  the  department 
for  about  three  months,  and  during  this  time  I  do  not 
think  I  saw  the  foreman  do  a  single  thing  except  attach 
his  signature  to  our  time  cards.  Yet  I  think  it  was  the 
best-managed  department  I  ever  worked  in.  It  did  not 
take  long  to  get  acquainted  with  the  older  men  who 
knew  the  ropes,  and  after  that  if  there  was  nothing  to 
do  with  the  group  I  was  working  with,  there  was  always 
someone  else  near  by  who  had  work  for  me,  so  I  did 
not  need  to  bother  the  foreman.  So  far  as  I  saw  no 
one  else  bothered  him  either. 
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Ideas  from  Practical  Men 
DoToted  to  the  exchange  of  information  on 
useful  methods.  Its  scope  includes  all  divisions 
of  the  machine  building  industry,  from  draft* 
Ine   room   to  shipping   platform.      The   articles 

are  made  up  from  letters  snbmitted  from  all 
over  the  world.  Descriptiong  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    published   are   paid    for 

Casting  Brass  Bushings 
By  E.  a.  Thanton 

In  our  shop  we  use  large  numbers  of  brass  and 
bronze  bushings,  most  of  which  are  from  one  to  three 
inches  in  diameter  and  none  over  three  inches  long. 
For  a  long  time  we  made  our  patterns  so  as  to  cast  the 
bushings  horizontally  and  several  times  as  long  as 
the  finished  bushing.  Both  sides  of  the  type  of  pattern 
plate  originally  used  are  shown  at  the  right  in  Fig.  1. 
Made  in  this  way,  cores  had  to  be  used  and  the  bushings 
often  were  eccentric,  porous  or  only  partly  filled  out. 
After  being  cast  the  bushings  were  chucked,  bored, 
turned  and  cut  off  to  length.  The  whole  process  proved 
loo  expensive  and  we  were  losing  money  on  them  all 

the  time.  Something  had  to  be  done  to  I'educe  the  cost 
so    I    went    over    the    problem    thoroughly    and    finally 

FIG.    1 — NEW  AND  DISCAKDED   TYPES   OF  BUSHING 
PATTERNS 

evolved  the  type  of  pattern  plate,  both  sides  of  which 
are  shown  at  the  left  in  Fig.  1.  The  individual  bushing 
patterns  are  made  just  enough  longer  than  the  finished 
product  to  allow  a  cut  to  be  taken  off  each  end.  A 
slight  taper  is  allowed  inside  and  out  so  that  the  patterns 
will  draw  well.  They  leave  their  own  cores,  as  can  be 
easily  seen,  and  very  little  work  is  needed  to  smooth 
up  the  runners  and  gate. 
A  lot  of  the  bushings,  just  as  they  come  from  the 

molds,  are  shown  in  Fig.  2.  This  lot  was  cast  from 
patterns  of  the  same  type  as  shown  at  the  left  in  Fig. 
1,  although  in  this  case  more  bushings  are  cast  at  the 
same  time. 

In  machining  the  bushings,  they  are  chucked,  bored, 
and  one  end  faced.  They  are  then  placed  on  a  mandrel 
and  the  outside   and  the   other  end   finished.      Actual 

FIG.  2— BUSHINGS  JUST  AS  THEY  COME  FROM  THE  MOLD 

figures  show  that  bushings  made  by  our  present  method 
cost  approximately  but  30  per  cent  of  the  cost  of  turning 
them  out  in  the  old  way. 

Finishing  a  Thrust  Bearing 
By  Herbert  F.  Crawford 

The   illustration   shows   an    interesting   and    unusual 
method  of  finishing  a  spring  thrust  bearing  in  the  shops 

LAI'PING  A  THRUST  BEARING 
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of  the  General  Electric  Co.,  Schenectady,  N.  Y.  The 
bearing  itself  is  of  hard  gray  cast-iron  and  has  radial 
grooves  cut  as  shown.  After  turning  and  facing  the 
thrust  bearing  surface,  the  collar  is  ground  with  the 
portable  electric  grinder  shown,  clamped  in  the  left 
hand  tool  head  of  the  boring  mill.  The  abrasive  wheel 
is  alundum  66H,46. 

After  grinding  to  a  smooth  finish  the  surface  is 
lapped,  using  a  fine  abrasive  stone  6  in.  long  and  2  in. 
square,  held  in  the  block  in  the  right  hand  head  as  shown. 
The  stone  is  known  as  grade  870,  alundum.  The  small 
can  fastened  to  the  crossrail  is  used  to  feed  kerosene 

en  the  surface  during  the  lapping  operation.  The  illus- 
tration shows  the  difference  between  the  lapped  surface 

and  that  of  the  rest  of  the  bearing.  The  stone  gives 
it  a  very  high  polish. 

cast  integrally,  a  small  flash  bulb  with  a  battery  may 
be  attached  to  the  handle  so  as  to  illuminate  the  dial  of 
the  indicator. 

A  standard  ring  (not  shown)  made  to  the  exact  size 
of  the  cylinder  bore  is  u.sed  for  setting  and  checking 
the  gage.  This  gage  is  very  light  and  sensitive.  It 
tells  accurately  the  size  of  the  bore  and  shows  any  varia- 

tions there  may  be  in  the  machining  or  grinding. 

Cylinder  Testing  Gage 
By  Harry  J.  Murphy 

The  accompanying  illustration  shows  an  indicating 
gage  designed  and  used  by  the  writer  for  testing  the 
bore  of  a  cylinder  for  variations  in  diameter,  out  of 
roundness  and  straightness.  The  gage  is  made  up  of 
a  dial  indicator  A,  reading  either  in  thousandths  or  in 
ten-thousandths  of  an  inch  and  mounted  on  a  pedestal  B. 
The  pedestal  is  of  colled  rolled  steel,  pressed  into  the 

A  Long  Range  Drilling  Job  and  How 
It  Was  Done 

By  Reuben  Kelpie 

A  condenser,  containing  many  hundreds  of  soft  copper 
tubes,  had  been  completed  and  was  ready  for  shipment 
when  it  was  found  necessary  to  add  several  more  tubes 
to  meet  new  requirements.  The  shell  of  the  condenser 
was  16  ft.  long  with  cast  iron  heads  bolted  to  the  ends 
and  with  a  partition,  also  of  cast  iron,  midway  of  the 
length  for  the  purpose  of  supporting  the  tubes  at  the 
center  and  preventing  them  from  sagging  unduly. 

It  was  found  after  consideration  that  the  only  place 

_][ 
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DIAL  GAGE  FOR  CYLINDER  BORES 

body  C,  and  anchored  by  screw  D.  The  body  C,  is  an 
aluminum  casting. 

The  two  stationary  wearing  strips  E,  are  set  in 
grooves  planed  in  the  body  and  secured  in  place  by 
screws  F.  The  movable  strip  G,  is  held  in  another  groove, 
being  retained  by  two  screws  H.  The  springs  7,  force 
the  movable  strip  out  against  the  cylinder  wall  and  as 
the  three  strips  are  equally  spaced  and  accurately 
ground  for  diameter,  they  centralize  the  gage  in  the 
bore.  The  strips  are  made  of  tool  steel,  hardened  and 
ground  all  over.  The  handle  /,  is  made  of  light  strip 
steel  to  a  length  necessary  to  reach  to  bottom  of  the 
cylinder. 

When  using  the  gage  in  cylinders  having  the  heads 

>|  A'o.  /  riorsc o      Taper 

FIG.  1— THE  DEVICES  FOR  CENTERING  THE  DRILL 

where  additional  tubes  could  be  inserted  was  around 
the  outside  of  the  nest  of  tubes  already  in  place  and 
adjacent  to  the  shell,  and  that  there  were  just  sufficient 
spaces  to  get  in  the  desired  number  of  new  tubes. 
Further,  the  tubes  already  in  place  were  so  closely 
spaced  and  so  close  to  the  shell  that  there  would  remain 
a  wall  of  cast  iron  but  h  in.  thick  between  the  holes 
for  the  new  tubes  and  those  already  placed. 

Locating  and  drilling  the  holes  in  the  heads  for  the 
new  tubes  was  a  very  simple  matter,  but  drilling  the 
partition — 8  ft.  away  from  the  nearest  possible  point 
of  manipulation — was  quite  a  different  proposition.  It 
was  reasoned  that  were  a  "  in.  drill  with  a  shank  8  ft. 
long  to  be  operated  in  this  restricted  space  and  left  to 
find  its  own  location  it  would  not  only  not  drill  to  center 
of  the  space  but  would,  in  all  probability,  ruin  one  or 
more  of  the  adjacent  tubes  in  wabbling  or  running  about 
to  gel  a  start.  It  was,  therefore,  necessary  to  devise 
some  positive  means  of  locating  and  controlling  the 
drill  at  the  distant  point. 

The  copper  tubes  in  the  condenser  were  'I  in.  outside 
diameter  and  the  holes  in  the  heads  and  supporting  par- 

tition were  «"  in.,  the  tubes  being  expanded  in  the  heads 
to  make  a  tight  joint.  The  outfit  used  to  drill  the  extra 
holes  in  the  partition  and  the  manner  of  doing  the  work 
are  shown  in  the  accompanying  sketches. 

A  piece  of  steel  tube.  A,  Fig.  1,  \  in.  outside  diameter 
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and  with  0.035  in.  wall,  was  cut  to  a  length  of  8  ft.  6  in., 
and  one  end  was  slit  with  a  hacksaw  in  three  places 

120  deg.  apart  so  that  the  end  of  the-  tube  would  act  as 
a  three-fingered  collet.  The  other  end  was  slit  in  two 
places  so  that  it  could  be  compressed  upon  an  inner 
member  by  means  of  a  clamp. 

Another  steel  tube,  B,  i  in.  outside  diameter  and  9  ft. 
long  was  fitted  at  one  end  with  a  short  tapered  bushing 
3  in.  diameter  at  the  large  end  to  act  as  an  expander 
for  the  collet  end  of  the  outer  tube.  A  shank  C,  9  ft. 
6  in.  long,  having  a  i  in.  twist  drill  secured  at  one  end 
and  a  No.  1  Morse  taper  turned  upon  the  other  end, 
was  fitted  to  rotate  freely  within  the  inner  tube. 

In  the  upper  part  of  Fig.  2,  may  be  seen  the  manner 
of  application.  The  three  parts  assembled  were  pushed 

in  through  the  previously  drilled  S'l-in.  hole  in  the  outer 
head  of  the  condenser  until  the  collet  end  of  the  outer 
tube  rested  against  the  partition.  Holding  the  outer 
tube  stationary,  the  inner  tube  would  now  be  pulled 
back  to  expand  the  collet  end  of  the  outer  tube  until 
the  three  fingers  rested  against  adjacent  copper  fubes 

FIG.  2— THE  METTHOD  OF  APPLICATION 

or  against  the  wall  of  the  condenser.  In  this  position 
the  two  tubes  would  be  bound  together  by  the  clamp 
D.  It  could  now  be  expected  that  the  1  in.  drill  would 
drill  reasonably  close  to  the  center  of  the  space. 

The  application  of  the  sizing  drill  is  shown  in  the 
lower  part  of  Fig.  2.  In  this  case  the  inner  tube  was 

dispensed  with  and  a  ̂ "-in.  stub  drill  was  welded  to  a 
^%  in.  rod  9  ft.  6  in.  long.  The  end  of  the  cord  next 
to  the  drill  was  turned  to  the  same  taper  as  the  ex- 

panding bushing  used  on  the  inner  tube  in  the  previous 
operation  and  served  the  same  purpose.  The  point  of 
the  drill  was  made  unusually  long,  as  indicated  in  the 
sketch,  and  the  cutting  lips  kept  sharp.  The  duty  of 
the  outer  tube  in  this  case  was  merely  to  guide  the 
larger  drill  into  the  already  drilled  i-in.  lead  hole. 

To  make  certain  that  the  large  drill  was  properly 
entered  in  the  lead  hole  we  first  used  a  hand  brace  to 
rotate  it.  If  there  was  little  or  no  resistance  to  the 
rotation  we  knew  that  the  point  of  the  drill  was  bearing 
upon  solid  iron,  and  the  tube  would  then  be  shifted  about 
until  the  drill  entered  the  lead  hole.  This  condition 
would  be  indicated  by  the  drill  beginning  to  cut  at  once 
and  the  feeling  of  resistance  was  unmistakable.  The 
drill  would  then  be  held  firmly  against  the  work  while 
the  brace  was  removed  and  an  electric  motor  substituted. 
The  devices  shown  worked  in  a  satisfactory  manner 
and  enabled  us  to  do  a  piece  of  work  that  would  have 
been  well  nigh  impossible  without  them. 

Refitting  a  Crosshead  and  Guide 
By  Frank  Ervin 

In  making  repairs  on  a  steam  engine  we  found  that 
the  lower  side  of  the  crosshead  and  the  guide  upon 
which  it  slides  were  so  badly  worn  as  to  necessitate 
replaning  both  surfaces.  The  guide  was  of  the  type 
shown  in  Fig.  1  and  took  its  bearing  directly  upon  the 
engine  frame,  the  throat  of  which  had  originally  been 
bored  to  line  with  the  cylinder.  The  radius  of  this  bore 
was  lOJ  inches. 

We  first  set  up  the  guide  on  the  planer  with  the 
grooved  side  uppermost  and  planed  suflScient  stock  off 

!  frCl  of  Engine 

FIG.  1— THE  GUIDE  FOR  THE  CROSSHEAD 

both  top  and  bottom  of  the  grooves  to  allow  for  finish- 
ing the  sides  to  the  original  width.  Then  the  tool-slide 

was  set  over  to  the  corresponding  angle  and  one  side 

of  all  the  grooves  planed.  A  block,  clamped  to  the  cross- 
rail,  enabled  us  to  make  micrometer  measurements  when 
moving  the  saddle  along  from  one  groove  to  the  next 
and  thus  get  them  all  spaced  evenly  and  the  correct 
distance  between  centers.  Swinging  the  head  to  the 
opposite  angle,  we  planed  one  groove  to  the  correct 
width  and  then  set  the  tool  successively  for  the  remain- 

ing grooves  by  means  of  the  micrometer  and  block  as 
before. 

The  grooves  in  the  crosshead  were  machined  by  the 
same  method,  and  the  two  parts  scraped  together  to  a 
good  bearing.  When  we  had  finished  this  work  we 
found  that  the  crosshead,  on  being  placed  in  the 
engine,  was  0.335  in.  below  the  center  line,  and  it  was 
necessary  to  bring  it  back  by  putting  liners  under  the 

guide. The  four  pads  on  the  under  surface  of  the  guide  were 

...-Original  bore , I02"raclius .■'Periphery  of  ring 
^'  ̂ affer  second    fvrn-  u^ 

ing,  also  10  j" rac/i'us 

FIG.    2— LuAYOUT   OF   THE   SEGMENTAL   LINER 

2  in.  wide  and,  of  course,  turned  to  the  same  radius  of 

the  throat  of  the  engine  frame.  The  liners  must,  there- 
fore, be  about  2  in.  wide  and  of  a  crescent  shape,  0.335 

in.  thick  in  the  middle  and  tapering  toward  each  end. 
The  way  we  made  them  was  as  follows : 

A  ring  of  cast  iron  2  in.  wide  was  bored  to  the  re- 
quired radius  of  lO-i  in.  and  then  cut  apart  at  four 

equal  points,  the  amount  of  metal  taken  out  at  each 
cut  being  equal  to  the  hypotenuse  of  a  right-angle 
triangle  having  equal  sides  of  0.335  in.  This  amount, 

determined  mathematically,  is  0.47375  in.  and  is  meas- 
used  as  a  chord  along  the  surface  of  the  bore. 

The  segments  were  then  laid  upon  the  table  of  a 
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boring  mill  with  the  cut  ends  butted  tightly  together 
and  the  composite  ring  thus  formed  was  accurately 
centered.  Turning  the  outside  to  exactly  21  in.  in  diam- 

eter then  gave  us  four  liners  with  lOA  in.  radius  outside 
and  also  lOi  in.  radius  inside,  with  a  thickness  of  0.335 
in.  at  the  middle  and  tapering  uniformly  toward  each 
end  as  was  required. 

The  drawing,  Fig.  2,  shows  how  the  mathematics 
were  worked  out.  The  dotted  lines  show  the  outside 
diameter  (theoretical;  the  actual  diameter  before  the 
final  turning  was  not  essential  so  long  as  it  was  big 
enough)  both  before  and  after  the  segment  had  been 
moved  in  toward  the  center.  The  full  lines  show  the 
actual  shape  of  the  finished  segment.  The  outer  full 
line  also  represents  the  bore  of  the  ring  before  it  was 
cut  apart. 

  -^   

Two  Quick-Acting  Stud  Drivers 
By  John  B.  Irvine 

Having  read  with  interest  the  article  on  the  above 
subject  by  Lee  Jackson,  published  on  page  1007,  Vol. 
57,  of  the  American  Machinist,  I  am  taking  the  liberty 
to  submit  sketches  of  a  couple  of  simple  and  inexpen- 

sive, as  well  as  very  efficient,  stud  drivers. 
The  driver  shown  in  Fig.  1  is  made  from  a  piece  of 

FIGS.   1  AND  2— TWO  STYLES  OF  STUD  DRIVERS 

square  cold  rolled  steel,  pack  hardened  after  finishing. 
It  is  tapped  right  hand  at  one  end  for  the  stud,  and 
left  hand  at  the  other  end  for  the  special  setscrew.  It 
should  be  relieved  in  the  center  if  practicable  in  order 
to  prevent  trouble  from  burring  up  or  swelling  of  the 
screw. 

Studs  are  driven  home  by  means  of  a  large  wrench 

on  the  bodj'  of  the  driver.  A  sharp  right  hand  turn 
of  the  setscrew  then  releases  the  hold  and  there  is  no 
tendency  to  start  the  stud,  as  the  loosening  is  done  in 
the  direction  of  driving  the  latter. 

In  Fig.  2  the  body  of  the  driver  is  made  from  a  piece 
of  lx2-in.  cold  rolled  steel  6  in.  long,  turned  to  the 
shape  shown  to  within  1  in.  of  the  end  and  tapped  for 
handles,  which  can  be  of  any  length  desired.  This 
driver  is  similar  in  operation  to  Fig.  1,  and  will  be 
found  to  be  very  convenient  where  studs  have  to  be 
driven  close  up  to  some  long  projection,  such  as  the 
bridge  of  valve  yokes,  on  bonnets,  and  similar  places. 

Any  mechanic  can  make  one  of  these  stud  drivers  and 
if  he  once  uses  it,  he  would  not  be  without  it  for  many 
times  its  cost. 

Single  Key  for  Two  Slot  Widths- 
Discussion 

By  H.  E.  Butters 

In  an  article  under  the  above  title  on  page  352,  Vol.  57, 
of  the  American  Machinist,  Stephen  McEvoy  showed 
a  key  for  fixtures  that  is  adaptable  to  two  widths  of 

fixture 

k-   0749 

A  KEY  THAT  WILL  FIT  THREE  WIDTHS  OP  SLOTS 

T-slots  in  milling  or  other  machine  tables. 
In  the  attached  sketch,  I  have  illustrathed  a  key 

that  is  adaptable  to  three  sizes  of  T-slots,  namely,  i,  ih 
and  5  inch.  For  use  in  a  i-in.  slot  the  key  is  placed  in 
the  fixture  as  at  A;  for  U  in.  as  at  C,  and  for  ;}  in.  the 
key  is  inverted  and  placed  in  the  fixture  as  at  B.  The 
slot  in  the  fixture  is  cut  0.749  in.  wide  by  A  in.  deep. 
The  key  is  made  of  machine  steel,  cyanide  hardened  and 
has  been  in  use  for  a  long  time  and  proved  highly  satis- factory. 

Standard  Sizes  of  Corebox  Dowels 
By  E.  a.  Arthur 

We  use  a  very  large  number  of  metal  coreboxes  for 
brass  valve  work,  and  for  some  time  have  had  trouble 
with  the  dowels  used  to  properly  register  the  two  parts 

style  A ,  Equi  va I ent  ̂ of  4i"Taper.2r  24', 

/'*i- ^-s">i  -  fTT — — ^«->p«n   ^-s-vrrf 

^g^i^$  .feQr  FH^3r  k styles, 4"w.th  Center  Line.  If  Taper 

STANDARD  SIZES  OP  COREBOX  DOWELS 

of  the  box.  After  considerable  discussion  by  the  heads 
of  the  various  departments  concerned,  we  adopted  the 
uniform  sizes  shown  in  the  illustration.  These  dowels 
are  made  on  Brown  &  Sharpe  automatic  screw  machines 
in  large  quantities  and  are  always  ready  for  use  for 
new  or  repair  work. 
Whenever  a  drawing  for  a  new  corebox  is  sent  to 

the  toolroom,  the  size  of  the  dowels  to  be  used  is 
specified  and  also  whether  they  are  to  be  style  A  or 
B,  then  the  required  number  of  dowels  is  requistioned 
from  the  storeroom. 
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When  Is  Trouble 

Really  Trouble? 
THERE  IS  a  great  deal  of  hesitancy  about  the  use 

of  automatic  or  complicated  machinery  and  par- 
ticularly so  in  the  machine  shop.  Complicated  ma- 

chinery is  used  in  many  industries.  Take  for  example 

the  Jacquard  loom.  It  is  difficult  to  imagine  any  ma- 
chine in  the  machine  shop  with  as  many  pieces  as  such 

a  loom.  Yet  we  never  heard  of  anybody  hesitating  to 
use  the  machine  because  it  has  so  many  elements  which 

might  get  out  of  order.  Neither  have  we  heard  of  any- 
body refusing  to  use  it  because  it  takes  quite  some 

time  to  set  it  up,  nor  of  anybody  condemning  it  because 
it  takes  an  expert  to  run  it. 

Nevertheless,  these  three  arguments  are  very  fre- 
quently heard  in  the  machine  shop,  or  generaly  speak- 

ing, in  metal  working  establishments,  when  a  more  or 
less  complicated  machine  or  tool  is  being  discussed.  The 
expression  is  that  such  a  machine  gives  trouble.  We 
hear  that  it  takes  too  long  to  set  it  up  and  often  we  are 
told  that  it  works  all  right  when  it  works,  but  that  a 
good  mechanic  is  needed  to  attend  to  it  about  half  the 
time. 

These  arguments  against  the  use  of  complicated  ma- 
chinery are  so  well  known  that  it  is  hardly  necessary 

to  give  examples.  Everybody  has  heard  them  and  most 
of  us  have  seen  fine  pieces  of  machinery  stand  idle 

somewhere  because  the  shop  men  say,  "the  thing  gives 
too  much  trouble." 

It  may  be  true  that  a  certain  machine  requires  the 
attention  of  a  first  class  mechanic  half  the  time  (though 
as  a  rule  this  fifty  per  cent  is  very  much  exaggerated 
and  is  probably  reduced  to  less  than  ten  per  cent  when 
it  is  closely  analyzed)  but  even  if  it  does  require  all  that 
attention,  what  do  we  care  so  long  as  the  total  per- 

formance of  the  machine  is  profitable?  We  should  look 
at  it  this  way:  Labor  costs  so  much  per  year,  interest 
and  depreciation  so  much,  attendance  and  repairs  so 
much,  and  if  all  these  things  together  amount  to  less 
than  the  cost  of  the  separate  operations  before  the  in- 

stallation of  this  machine  then  it  is  earning  its  keep  and 
we  should  consider  all  of  the  factors  mentioned  as 
legitimate  items  in  the  cost  of  production  of  the  article. 
In  other  words,  paying  for  the  .skilled  mechanic  who  sets 
up  and  adjusts  the  machinery,  and  perhaps  repairs  it, 
is  just  as  much  a  part  of  the  labor  cost  as  the  wages 
of  the  operator. 
We  shall  make  progress  in  the  machine  shop  if  we 

quit  the  use  of  the  word  trouble  in  the  sense  described 
above.  When  the  countershaft  falls  down  that  is 
trouble,  when  there  is  such  a  heavy  snow  fall  that  the 
skylight  breaks,  that  again  is  trouble,  but  when  a  ma- 

chine needs  adjusting  or  repairing  it  is  no  more  trouble 
than  the  sharpening  of  a  tool  or  the  renewal  of  stock. 
When  the  item  of  adjusting  and  repairing  becomes  so 
great  that  the  total  cost  of  the  operation  exceeds  the 
cost  of  producing  the  piece  with  simpler  machinery  we 
should  give  up  the  use  of  complicated  machinery,  but 
when  it  is  less  we  should  continue  to  use  the  machine 

and  not  talk  about  trouble.    There  isn't  any. 

Transportation  Problems 

At  the  Chamber  of  Commerce  Meeting 

THE  ADVANCE  program  for  the  annual  meeting  of 
the  Chamber  of  Commerce  of  the  United  States  in 

New  York  early  in  May  indicates  that  two  big  subjects 
of  vital  interest  will  be  discussed.  The  return  of  the 

American  delegation  from  the  meeting  of  the  Interna- 
tional Chamber  at  Rome  vdll  bring  a  fresh  viewpoint 

to  the  discussion  of  our  relations  with  European  coun- 
tries. From  the  domestic  angle,  the  legislative  threats 

of  certain  recently  elected  members  of  Congress  will 
stimulate  business  to  get  together  and  decide  what  it 
wants  in  the  way  of  co-ordinated  transportation  and 
what  sort  of  legislation  it  should  get  behind  to  secure 
the  desired  ends. 

Four  aspects  of  the  transportation  problem  will  be 
considered,  the  co-ordination  of  rail,  water  and  motor 
transport,  railroad  consolidation,  the  railroad  rate 
structure  and  the  relations  of  the  railroads  to  the  gov- 

ernment. Only  a  short  time  ago  it  would  have  been 
virtually  impossible  to  get  representatives  of  the  vari- 

ous interests  involved  together  on  any  of  the  points 
mentioned  but  conditions  have  changed  in  the  last  few 
months  and  a  broader  view  of  the  problems  exists.  It 
is  perhaps  not  too  much  to  hope  that  the  Chamber 
Meeting  may  evolve  ideas  that  will  lead  to  a  sound 
national  policy  on  transportation. 

Applying  a  Recommendation 
of  the  Unemployment  Conference 

MR.  HOOVER'S  recommendation  to  the  President 
that  work  on  public  enterprises  be  held  back  until 

private  building  has  had  a  chance  to  catch  up  its 
arrears  is  a  weJcome  indication  that  not  everyone  in 
authority  had  forgotten  the  Unemployment  Conference 

of  a  year  ago.  If  the  Commerce  Secretary's  advice 
is  heeded  we  shall  avoid  the  spectacle  usual  in  pros- 

perous times  of  the  govei'nment  departments  bidding 
against  each  other  and  against  industry  for  the  use  of 
building  materials  and  the  services  of  construction 
labor. 

Tha  Unemployment  Conference  made  one  of  its 
sanest  recommendations  when  it  urged  that  public 
works  be  pushed  in  times  of  business  depression  to 
relieve  the  hardships  of  unemployment.  Such  a  policy 
would  have  a  three-fold  benefit.  It  would  ameliorate 
the  condition  of  labor  in  dull  times.  It  would  tend  to 
prevent  runaway  labor  and  material  markets  in  good 
times  by  cutting  down  the  number  of  bidders  for  the 
available  supply.  And,  finally,  it  would  do  much  to 
flatten  out  the  business  cycle  curve  by  holding  down  the 
peaks  and  filling  in  the  valleys. 

;^ 
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Shop  Equipment  News 
Niagara  No.  512  Straight-Sided  Press 

for  Hot  Forging 
Hot  forgings  of  certain  types  can 

be  produced  in  large  quantities  by 
means  of  a  straight-sided  press  re- 

cently developed  by  the  Niagara  Ma- 
chine and  Tool  Works,  637  North- 

land Ave.,  Buffalo,  N.  Y. 
The  machine,  illustrated  in  Fig.  1, 

is  designated  as  the  No.  512  press. 
It  is  a  single-crank  press  of  steel- 
tied  frame  construction  and  is  modi- 

fied for  hot  forging  work.    A  double- 

pressure  of  the  dies.  Between  each 
working  period  the  dial  moves 
rapidly.  In  order  to  accomplish  this, 
its  motion  is  taken  from  the  end  of 
the  crankshaft  by  means  of  a  crank 
plate  and  a  slotted  lever. 

The  blank  after  having  been  auto- 
matically fed  to  the  die  and  pressed 

to  shape,  adheres  to  the  punch  as 
the  latter  rises,  but  is  stripped  off 
automatically.     In  the  meanwhile,  a 

to  hold  up  the  plunger  under  nor- 
mal load.  To  prevent  a  back  flow 

into  the  feed  line,  a  check  valve  is 
provided  in  the  feed  pipe.  A  hy- 

draulic release  valve  is  placed  in  an 
outlet  from  the  cylinder  and  it  can 
be  set  so  as  to  open  when  the  rated 
capacity  of  the  press  is  reached. 

If  a  cold  blank  or  an  oversized 

blank,  which  would  produce  an  over- 
load, should  be  fed  into  the  die,  the 

bolster,  upon  the  opening  of  the  hy- 
draulic relief  valve,  is  depressed  un- 

der the  increased  pressure  due  to  the 
overload.     The  action  thus  protects 
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FiU.    1— NIAGAKA  NO.   512  STRAIGHT-SIDED   PRESS  FOR  HOT  FORGING. 

SHOWING  BACK-GEARS 

disk  friction  clutch  and  double  back- 
gears,  shown  in  Fig.  2,  are  provided. 

The  automatic  dial  feed  of  ratchet 
type  consists  of  a  circular  disk  to 
which  intermittent  motion  is  im- 

parted by  connections  from  the 
crankshaft.  The  disk,  as  can  be  seen 
in  Fig.  3,  is  made  with  holes  to  re- 

ceive interchangeable  bushings  that 
are  shaped  to  receive  the  hot  blanks. 
The  dial  has  an  unusually  long  period 
of  rest  to  make  deep  forming  opera- 

tions possible  and  to  give  the  heated 
blank  the  necessary  time  under  the 

sloping  sweep  swings  out  to  direct 
the  fall  of  the  forging  to  the  rear 
of  the  press.  Simultaneously,  the 
dial  feed  brings  the  next  blank  be- 

tween the  dies. 

A  relief  mechanism,  also  illus- 
trated in  Fig.  3,  is  provided  in  case 

there  should  be  an  overload.  It  con- 
sists of  an  hydraulic  release  attach- 
ment to  the  bed.  The  bolster  that 

carries  the  dial  feed  and  die  is 

mounted  on  a  steel  plunger  sup- 
ported by  water  pressure,  ordinary 

city-water  pressure  being  sufficient 

FIG.  2— REAR  VIEW  OF  PRESS 

the  press  from  overstrain.  When 
the  pressure  is  relieved,  the  bolster 
rises  to  the  correct  working  height 
in  time  for  the  next  stroke  of  the 

press,  and  the  forging  operations 
continue  without  interruption. 
The  manufacturer  claims  three 

features  for  the  press:  namely,  an 

increased  output  over  non-automatic 
devices  due  to  its  automatic  feeding 
and  ejecting  mechanism;  a  quiet, 

steady,  non-intermittent  operation, 
requiring  a  minimum  amount  of 

operating  skill  and  attention  in  con- 
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FIG.    3 — DIAL    FEED    AND   HYDRAULIC 

RELEASE  ON'^  NIAGARA  FORGING PRESS 

trast  with  the  noisy  drop  hammer; 

and  by  reason  of  the  protection  af- 
forded by  the  hydraulic  release,  the 

press  can  be  limited  in  size  to  suit 
the  ordinary  load,  and  does  not  need 
to  be  made  oversize  for  the  purpose 
of  carrying  undetermined  overloads. 

ment  is  yielding,  its  resistance  to 
pressure  being  adjustable  by  means 
of  a  screw  which  compresses  a  helical 
spring.  There  is  an  opening  2J  in. 
in  diameter  through  the  abutment. 
A  receiving  pocket  is  attached  to  the 
base  to  catch  the  falling  arbors. 

The  machine  occupies  a  floor  space 
of  24  X  42  in.,  is  73  in.  in  height,  and 
weighs  1,575  lb.  The  distance  from 
the  ram  to  the  frame  is  9  inches. 

Greenerd  Cam-Operated 
Motor-Driven  Arbor 

Press 

The  machine  snown  in  the  accom- 
panying illustration  is  the  latest 

addition  to  the  line  of  arbor  presses 
built  -by  Edwin  E.  Bartlett,  Nashua, 
N.  H.  The  press  is  intended  for 
manufacturing  work,  to  take  the 

place  of  a  hand-operated  press. 
The  special  feature  of  the  press  is 

the  mechanism  for  imparting  move- 
ment to  the  ram  A  maximum  move- 

ment of  5  in.  "s  possible  and  is 
obtained  by  means  of  a  cam  and 
rocker  arm.  The  movement  may  be 

reduced  by  means  of  a  clamping  col- 
lar on  the  ram  which  prevents  the 

complete  return  of  the  ram,  and 
thereby  reduces  the  effective  throw 
of  the  cam.  The  cam  is  operated  by 
a  quick-acting  Horton  type  of  clutch, 
which  can  be  engaged  by  either  hand 
or  foot.  The  gear  reduction  is  45  to 
1,  from  a  l-hp.  motor  driven  at  1,140 
r.p.m.  so  that  the  cam  revolves  at 
the  rate  of  20  r.p.m.  and  a  complete 
cycle  is  made  every  3  sec.  The  ram 
'jlas  a  quick  return. 

The  end  of  tht  ram  is  bored  out 
and  threaded  to  receive  special  tools. 
The  knee  containing  the  work  hold- 

ing surface  is  adjustable  as  to 
height.    The  working  table  or  abut- 

GREENERD  NO.    24   CAM-OPERATED 
MOTOR-DRIVEN  ARBOR  PRESS 

Hendey  Motor  Drive  for 
Cone-Head  Lathe 

The  need  for  a  compact  individual 
motor  drive  on  lathes  has  lead  to  the 
recent  development  of  a  motor  drive 
arrangement  for  cone-head  lathes  by 
the  Hendy  Machine  Co.,  Torrington, 
Conn.  The  drive  mechanism,  shown 
attached  to  a  16-in.  lathe  in  the  illus- 

tration herewith,  is  applicable  to  the 
Hendey  12,  14,  16,  18  and  20  in. 
lathes  of  both  past  and  present  de- 
signs. 

The  countershaft  unit  consists  of 
a  base  bracket  clamped  to  the  V  of 
the  lathe  bed  at  the  rear  of  the  head- 
stock.  It  is  further  secured  by  cap 
screws  entering  the  lower  part  of  the 
bed.  The  mechanism  can  be  readily 
attached,  as  no  machine  work  is 
necessary  except  drilling  and  tapping 
two  holes  in  the  side  of  the  bed  for 
the  cap  screws,  and,  in  some  cases, 
dressing  the  clamping  plates  that 
bear  under  the  V  of  the  bed. 

The  countershaft  bracket  is  hinged 
to  the  main  castifig.  It  carries  tight 

and  loose  pulleys  that  are  belted  di- 
rect to  the  pulley  of  the  motor,  a 

completely  enclosed  reducing  gear 
and  a  countershaft  with  a  cone  pulley. 

The  loose  pulley  runs  on  ball  bear- 
ings. The  tight  and  loose  pulley  as 

well  as  the  motor  pulley  are  enclosed 
with  cast-'ron  guards  having  belt 
opening. 

By  means  of  the  quick  operating 

toggles  and  a  hand  lever,  the  counter- 
shaft and  the  cone  pulley  can  be 

moved   towards   or  away  from  the 

HENDEY    LATHE    WlTH   CONE-HEAD    MOTOR    DRIVE 
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lathe  spindle,  thereby  either  loosen- 
ing or  tightening  the  belt. 

A  motor  base  with  a  platform,  that 
is  suitable  for  the  motor  selected,  is 
provided.  The  platform  is  secured 
to  the  base  proper  by  a  large  hinge 
pin  at  one  end  and  by  adjustment 
screws  at  the  other.  Being  adjust- 

able, the  platform  provides  a  means 
of  keeping  the  motor  belt  at  a  de- 

sired tension. 
The  complete  lathe  unit  does  not 

obscure  light  or  vision  of  the  oper- 
ator and  occupies  practically  the 

same  space  as  a  lathe  with  a  taper 
attachment.  The  unit  can  be  obtained 

for  any  Hendey  lathe,  and  it  is  fur- 
nished with  or  without  a  motor.  A 

constant-speed  a.c.  or  d.c.  motor  run- 
ning at  1,200  r.p.m.  is  recommended. 

However,  lower  speeds  may  be  used, 
and  higher  up  to  1,800  revolutions 
per  minute. 

"D  &  M  Junior"  Guard  for 
Punch  Press 

The  accompanying  illustration 
shows  a  safety  guard  intended  as  a 
protection  for  the  punch  press  opera- 

tor. The  guard  has  recently  been 
marketed  by  the  Taylor-Shantz  Co., 
478  St.  Paul  St.,  Rochester,  N.  Y., 
and  is  known  as  the  "D  &  M  Junior." 

•'D  &  M  JUNIOR"  GUARD  FOR 
PUNCH  PRESS 

It  is  similar  in  operation  to  the  D  & 
M  safety  press  guard  described  on 
page  1265,  Vol.  52  of  American 
Machinist,  but  is  of  much  simpler 
construction,  having  only  nine  parts. 

The  guarding  arm  of  the  safety 
device  is  automatically  driven  by  the 
ram  of  the  press.  It  sweeps  across 
the  bolster  of  the  press  and  passes 
the  dies  before  they  close.  A  rub- 

ber cushion  attached  to  the  guard 

prevents  injury  to  the  operator's 
hand  should  the  guard  strike  it. 

WALLACE  NO.  15  BENDING  MACHINE 

Provisions  are  made  for  changing 
the  die  space,  the  distance  of  the 
guard  arm  and  the  speed  at  which 
the  guard  arm  travels,  so  that  ad- 

justments can  be  easily  and  quickly 
made.  No  changes  are  required  in 
the  press  to  which  the  guard  is  to  be 
attached,  and  the  installation  is  ac- 

complished by  drilling  and  tapping 
only  two  holes  in  the  press.  Prac- 

tically   any    size    of    press    can    be 
equipped. » 

WaUace  No.  15  Bending 
Machine 

The  latest  addition  to  the  line  of 
bending  machines  of  the  Wallace 
Supplies  Manufacturing  Co.,  412 
Orleans  St.,  Chicago,  111.,  is  the  No. 
15  machine  shown  in  the  accompany- 

ing illustration.  It  is  intended  for 
the  hot  and  cold  bending  of  metal 
bars,  rounds,  squares,  flats,  tees, 
angles  and  channels  in  shapes  such 
as  shown  in  the  foreground  of  the 
illustration. 

The  machine  is  controlled  by  a 
hand  lever  located  at  the  front  and 
on  the  side  opposite  the  tight  and 
loose  pulleys.  It  is  provided  with 
an  adjustable  stop  mechanism,  which 
gives  a  means  for  automatically  stop- 

ping the  rotating  table  at  any  pre- 
determined point.  A  number  of 

pieces  can  therefore  be  bent  identical 
in  shape  to  any  desired  number  of 
degrees.  The  table  rotates  at  6  r.p.m. 

Production  of  work  on  the  machine 
varies  according  to  the  number  of 
degrees  through  which  the  material 
is  to  be  bent,  the  length  and  kind  of 

stock  handled,  and  the  size  of  the 
section  of  the  work.  The  forming 
of  materials  on  edge  or  the  bending 
of  angles  consumes  more  time  than 
when  ordinary  rods  or  bars  are 
worked,  on  account  of  the  greater 
difficulties  encountered  in  handling 
and  adjusting  the  former.  The  man- 

ufacturer claims  that  an  average  of 
150  pieces  per  hour  is  possible  when 
cold  bending  rounds,  squares  and 
flats  bent  flatwise  to  180  degrees. 

For  cold  bending  flat  stock  on 
edge  and  angle  irons,  the  average 
output  is  about  100  bends  per  hour. 
If  the  latter  materials  are  to  be  bent 
more  than  120  deg.,  the  use  of  the 

"split  form"  is  necessary.  It  is  used 
so  that  the  upper  part  of  the  form 
can  be  lifted  after  each  bend  has 
been  made,  to  allow  the  removal  of 
the  finished  part  from  the  machine. 
It  is  said  that  the  average  produc- 

tion of  this  class  of  work  is  about 
60  pieces  per  hour. 

The  radius  of  the  bend  must 
limited  to  a  maximum  of  4 
the  center  of  the  circle  to 
side  edge  of  the  material,  or  a  circle 
8  in.  in  diameter  is  the  largest  that 
can  be  formed.  For  cold  bending, 
the  following  sizes  are  the  maximum 
that  can  be  handled:  squares  and 
rounds,  1  in. ;  flats,  i  x  2  in. ;  and 
angles,  2  x  2  x  i  in.  For  hot  bending, 
the  maximum  sizes  are,  squares  and 
rounds,  IJ  in.;  flats,  fx2  in.;  and 
angles  2ix2Jx  A  in.  The  machine 
occupies  a  floor  space  3x4  ft.  and  is 
3  ft.  high.  Its  net  weight  is  950  lbs. 
A  3-hp.  motor  is  sufficient  to  drive 
the  machine. 

be 

in.  from 

the  out- 
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Whipp  26-In.  Open-Side  Crank  Planer 
One  of  the  features  of  the  recently 

redesigned  and  improved  crank 
planer  of  the  Whipp  Machine  Tool 
Co.,  Sidney,  Ohio,  is  the  open  side, 
which  permits  the  planing  of  large 
irregular  pieces.  Due  to  this  and 
other  features  it  is  fitted  for  work 
that  requires  either  a  planer  or 
shaper,  and  it  should  be  adaptable  in 

table  positioning  screw  can  be  oper- 
ated from  either  end. 

The  column  is  bolted  and  doweled 

to  the  bed  and  has  wide  bearing  sur- 
faces for  the  cross  rail.  The  cross 

rail  has  a  25-in.  traverse  and  long 
and  wide  bearings.  It  has  a  14-in. 
saddle  that  can  be  securely  clamped 
to  the  column  when  in  position.    The 
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WHIPP  26-IN.    OPKN-SIDE   CRANK    PLANER 

the  toolroom,  repair  shop,  railroad 
and  engine  shops,  schools  and  col- 

leges where  the  use  of  both  a  planer 
and  a  shaper  is  not  warranted. 

A  heavy  bed,  as  is  shown  in  the 
illustration  herewith,  is  provided. 
The  table  is  46ixl7i  in.  and  has 
three  i-in.  cross  slots  and  three  i-in. 
longitudinal  T-slots.  Its  ways  are 
planed  and  scraped,  and  to  insure 
positive  contact  with  the  bed  full 
length  gibs  are  provided  at  both 
sides.  The  length  of  stroke  of  the 
table  can  be  quickly  adjusted  by 
means  of  the  shaper  type  of  stroke- 
adjusting  mechanism.  The  crank 
arm  is  mounted  on  a  bearing  pin  at 
the  bottom  of  the  bed,  the  upper  end 
and  table  adjusting  nut  being  con- 

nected by  heavy  double  links.     The 

saddle  is  provided  with  a  taper  gib. 

Together  with  the  swivel  and  ver- 
tical slides  it  provides  cross,  ver- 

tical and  angular  power  feeds. 
A  single  driving  pulley  20x3i  in., 

running  at  900  r.p.m.,  gives  six 
changes  of  table  speed  by  the  use  of 
quick  change  gears.  All  the  gears 
have  wide  faces,  coarse  pitch  and 
bronze  bushings.  The  sliding  clutch 
is  made  of  tool  steel.  Speed  changes 
are  made  by  operating  two  levers  in 
front  of  the  machine.  A  lever  in 

front  of  the  planer  controls  two  fric- 
tion clutches  that  are  located  in  the 

quick-change  box.  One  of  the 
clutches  operates  the  table  at  high 
speed  and  the  other  at  slow  speeds 
by  throwing  in  the  back-gears. 

The  six  speeds  provided  vary  from' 

7  to  70  table  strokes  per  min.,  and 
are  obtained  by  means  of  eight  gears 
and  clutches  which  are  enclosed  in  a 
removable  gear  box.  The  gears  all 
run  in  a  bath  of  oil.  It  is  claimed 
that  all  speed  changes  can  be  made 
with  the  machine  in  operation,  but 
in  engaging  the  higher  speeds  it  is 
advisable  to  disengage  the  clutch 
control  lever  while,  shifting  gears. 
The  table  drive  is  by  a  heavy  shaper 
crank,  operated  by  a  bull  wheel  such 
as  used  in  shapers. 

The  feed  control  mechanism  is  like 
that  used  on  planers.  Horizontal 
feeds  up  to  2-in.,  vertical  feeds  up 
to  A-in.  and  angular  power  feeds  are 
provided.  The  feeds  may  all  be  ad- 

justed while  the  planer  is  in  opera- 
tion. The  machine  weighs  4,600  lb. 

net,  5,300  lb.  crated  and  6,200  lb. 
boxed  for  export.  Its  dimensions 
boxed  for  export  are  50  x  76  x  68  in., 
and  it  has  a  volume  of  150  feet. 

Danly  Gage  and  Stop  for 
Die-Sets 

Continuing  its  work  of  standardiz- 
ing metal-working  tools  and  machin- 

ery, the  Danly  Machine  Specialties 
Co.,  1613  N.  Lincoln  St.,  Chicago, 

111.,  has  recently  developed  and  mar- 
keted a  work  gage  and  stop  applicable 

to  almost  any  type  of  blanking  die. 
The  device,  as  illustrated  in  sec- 

tion herewith,  is  a  self-contained 
unit  that  can  be  attached  to  either  a 

simple,  progressive  or  compound  die. 
The  parts  are  made  of  drop  forgings, 
screw  machine  products  and  two 
small  springs. 

To  attach  the  stop  to  the  die,  it  is 

DANLY    GAGE    AND    STOP    FOK 

DIE-SETS 

merely  necessary  to  drill  three  holes 
and  plane  or  mill  a  groove  *  x  A  in. 
long  connecting  two  of  these  holes. 
The  assembly  of  the  stop  in  a  strip- 

per plate  is  made  by  drilling  two 
small  holes  for  screws  that  are 
furnished  with  the  gage. 
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LeBlond  13- and  15-Inch  Heavy-Duty  Lathes 
The  line  of  heavy-duty  lathes  of 

the  K.  K.  LeBlond  Machine  Tool  Co., 
Cincinnati,  Ohio,  has  recently  been 
augmented  by  the  addition  of  13- 
and  15-in.  sizes.  The  lathe  is  of 
rigid  design  to  fit  it  to  heavy  work. 
It    can    be   supplied    with  either   a 

are  connpletely  guarded.  Eighteen 
spindle  speeds  ranging  from  16  to 
375  r.p.m.  are  provided. 
The  single-pulley-drive  geared 

headstock  provides  nine  changes  of 
speed  from  20  to  350  r.p.m.  by  the 
manipulation    of    two    levers.      The 

FIG.   1 — LB  BLOND  CONE-DRIVEN  15-IN.  ENGINE  LATHE 

from  the  solid.  The  shafts  run  in 

bronze  bearings  and  are  short  to  in- 
crease the  rigidity.  The  drive  is  to 

a  large  constant-speed  pulley  that 
runs  on  a  bushing  held  by  the  head- 
stock,  so  as  to  relieve  the  drive  shaft 
of  the  belt  pull.  A  multiple-disk 
clutch  operated  by  a  lever  on  the 
headstock  is  located  inside  the  drive 

pulley.  This  type  of  drive  and  con- 
trol was  shown  previously  on  the 

LeBlond  25-  and  27-in.  heavy-duty 
lathes  described  on  page  90,  Vol.  58 
of  Americav  Machinist,  and  on  the 
11-in.  heavy-duty  lathe  on  page  979, 
Vol.  56.  When  the  bed  is  8  ft.  or 
more  in  length,  the  spindle  is  started 
and  stopped  from  the  apron. 

The  headstock  is  filled  with  oil  to 
the  level  of  the  front  of  the  head. 
The  rotation  of  the  gears  causes  the 
oil  to  be  circulated  in  a  heavy  stream 
to  all  the  gears  and  bearings  of  the 
headstock  and  clutch. 

The  bed  of  the  machine  is  of  semi- 
steel,  heavily  braced  and  provided 

with  the  "compensating  V"  construc- 
tion. This  construction  provides  a 

bearing  surface  at  right  angles  to 
the  tool  pressure  on  all  diameters 
within  the  swing  of  the  lathe,  and  it 
automatically  compensates  for  the 
wear  of  the  carriage  and  the  bed,  to 
keep    the   carriage   gibs   in   adjust- 

three-step  cone  head  or  with  a 
single-pulley-drive  geared  head,  and 
it  can  be  motor  driven  and  fitted 
with  any  of  the  standard  types  of 
rests,  toolposts  and  attachments. 

The  cone-head  lathe,  illustrated  in 
Fig.  1,  is  equipped  with  double  fric- 

tion back  gears.  The  headstock  has 
the  drop-brace  construction  with 
heavy  ribs  extending  between  the 
shears  to  provide  rigidity,  a  con- 

struction which  permits  the  use  of 
large  diameter  cone  pulleys.  The 
spindle  is  a  0.5  per  cent  carbon  steel 
forging.  It  runs  in  phosphor-bronze, 
babbitt-line  split  bearings.  The  end 
thrust  is  taken  against  the  front 
end  of  the  rear  bearing  hous- 

ing. Lubrication  is  provided  by  oil 
wells  in  the  bearing  caps.  The 
spindle  nose  is  21  in.  in  diameter 
and  has  five  U.S.S.  threads  per  inch. 
A  No.  3  Morse  taper  hole  is  fur- 

nished at  the  front  end,  and  the 
through  hole  is  liJ  in.  in  diameter. 

The  two  back-gears  are  provided 
with  friction  clutches  on  the  quill 

shaft  and  are  operated  by  a  conve- 
nient lever  for  engaging  and  disen- 

gaging the  clutches.  The  clutches 
consist  of  but  three  parts  each,  an 
expanding  ring,  a  taper  wedge  and 
a    double    taper    key.      The    gears 

FIG.  2— LB  BLOND  15-IN.  VARIABLE-SPEED  GEARED  MOTOR  DRIVEN  LATHE 

gears  are  of  steel,  and  the  sliding 
gears  of  hardened  nickel  alloy  steel. 
Stub  form  teeth  are  employed.  The 
shafts  are  multiple  splined  and  the 

ment  and  tight  under  long  service. 
The  tailstock  has  a  spindle  2  in.  in 

diameter  and  is  provided  with  a  set- 
over  to  aid  work  on  tapers.     The 

keyways  in  the  gears  are  broached    apron  is  of  the  LeBlond  box-section 
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type  in  which  all  shafts  are  sup- 
ported at  each  end.  The  body  of  the 

compound  rest  is  set  at  an  angle  of 
60  deg.  with  the  T-slot  for  the  tool- 
post,  to  prevent  interference  with 
the  cross  feed  screw  handle  when 
turning  large  diameters.  Both  the 
longitudinal  and  transverse  feeds 
are  engaged  by  a  single  positive  jaw 
clutch,  and  gears  are  employed  in 
engaging  the  different  feeds.  A 
separate  rod  is  employed  for  driving 
the  feeds.  The  feeds  by  means  of 

the  rod  and  the  sci*ew-cutting  feeds 
are  interlocked  to  prevent  the  en- 

gagement of  both  at  once. 
The  quick-change  gear  mechanism 

is  complete  in  one  unit  and  con- 
sists of  a  box  to  be  mounted  on  the 

front  of  the  bed  below  the  headstock. 
The  gears  are  of  steel  and  have  stub 
teeth.  Thirty-two  feeds  ranging 
from  12  to  184  are  provided.  Threads 
from  3  to  46  per  inch  can  be  cut. 
Metric  lathes  can  be  supplied  for 

cutting  pitches  specified  in  milli- 
meters. 
The  taper  attachment  can  turn 

tapers  up  to  3  in.  taper  per  foot,  and 
15  in.  long  at  one  setting.  It  is 
bolted  to  the  carriage  and  can  be 
used  any  place  along  the  bed. 

Two  types  of  motor  drive  can  be 
furnished.  One  consists  of  a  motor 

mounted  on  an  adjustable  plate  at- 
tached to  the  leg  of  the  lathe  and 

belted  to  the  driving  pulley.  A  2-hp. 
constant-speed  motor  running  at 
1,750  r.p.m.  is  recommended.  A 
variable  speed,  d.c.  motor  having 
speeds  from  740  to  2,200  r.p.m.  is 
shown  mounted  on  top  of  the  head- 
stock  in  Fig.  2.  The  drive  is  through 
gearing  to  the  headstock,  in  which 
the  first  series  of  change  gears  is 
omitted.  The  unit  is  complete  with 
a  starting  box  and  all  necessary  elec- 

trical equipment.  On  lathes  having 
a  bed  longer  than  6  ft.  the  motor  is 
controlled  from  the  apron. 

For  manufacturing  work  where 
large  quantities  of  plain  turning  and 
facing  is  done,  but  no  screw  cutting, 

an  "automobile"  lathe  can  be  fur- 
nished. Either  a  cone  drive  or  a 

geared  headstock  can  be  employed. 
The  machine  can  be  fitted  with  all 

necessary  attachments  for  produc- 
tion work. 

The  lathes  equipped  with  6-ft, 
beds  have  a  distance  between  centers 
of  2  ft.  7  in.  The  13-in.  lathe  has  a 
swing  of  15  in.  over  the  shears,  and 
the  15-in.  lathe  of  16i  in.  The  tool 
sizes  are  J  X  ?  in.  and  f  x  1  in.  re- 

spectively, on  the  two  sizes  of  lathes. 
The  shipping  weights  are,  1,800  and 
2,015  lb.,  respectively. 

Sundstrand  Double-End  Turning  Lathe 
A  lathe  that  is  built  for  such  work 

as  turning  axle  shafts,  rear  axle 
housings,  camshafts  and  similar 
parts  which  can  advantageously  be 
turned  at  both  ends  simultaneously 
has  recently  been  marketed  by  the 
Rockford  Milling  Machine  Co.,  Rock- 
ford,  111.  The  short  narrow  housing 
enclosing  the  driving  mechanism 
makes  the  lathe  suitable  for  turning 

connect  the  main  drive  shaft  to  an- 
other shaft  geared  to  the  center 

drive.  The  gears  are  all  hardened 
and  ground  and  those  in  the  center 
drive  housing  run  continually  in  a 
bath  of  oil. 

The  feed  shaft,  geared  to  the 
worm  and  wormwheels  transmitting 
power  to  the  front  carriages,  is 
driven  from  the  center  drive  shaft 
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short  pieces  also,  such  as  four-arm 
spiders  and  universal  joint  crosses. 
The  machine,  shown  turning  a 

rear  axle  housing  for  an  automobile 
in  the  illustration  herewith,  is  desig- 

nated as  the  Sundstrand  double-end 
lathe.  It  is  provided  with  two 
overhanging  arms  firmly  supported 
by  housings  at  both  ends  of  the  bed. 
The  arms  carry  the  two  tailstocks 
and  also  support  the  center  drive. 
It  is  claimed  that  the  arrangement 
provides  a  greater  adjustment  of 
the  tailstocks  for  various  lengths  of 
work,  reduces  the  length  of  the  bed 
for  a  given  center  distance  and 
requires  less  floor  space  than  would 
be  necessary  were  the  tailstocks 
clamped  on  the  Vs  of  the  bed.  The 
tailstocks  and  center  drive  are 
placed  close  to  the  front  of  the 
machine.  A  ribbed  and  braced  bed 

is  provided,  so  constructed  that  the 
chips  fall  from  the  carriage  into  a 
pan  furnished  for  that  purpose. 

The  center  drive  is  through  gear- 
ing from  the  main  drive  shaft,  which 

is  provided  at  both  ends  with  bronze 
bearings  and  extends  through  the 
entire  length  of  the  bed.  At  the  end 
of  the  bed  removable  change  gears 

by  a  sprocket  and  chain.  Feed 
changes  are  made  by  means  of  re- 

movable change  gears  located  at  the 
end  of  the  bed.  The  two  sets  of  worms 
and  wormwheels  for  the  front 

carriages  are  made  right-  and  left- 
handed,  so  that  when  the  feed  is 
thrown  in  the  carriages  work  toward 

each  other.  The  woi-ms  are  sub- 
merged in  oil,  and  to  engage  the 

feeds  they  are  lifted  into  the  worm- 
wheels  by  handles.  The  wormwheels 
are  keyed  on  the  shafts  that  drive 
the  carriages.  On  each  pinion  or 
wormwheel  shaft  is  a  handwheel 
15i  in.  in  diameter.  The  tripping 
mechanism  consists  of  a  dog  on  each 
carriage  which  trips  the  feed  lever 
and  automatically  disengages  the 
worm  from  the  wormwheel,  at  the 
same  time  disengaging  the  rear 
tools. 

The  front  carriages  are  mounted 
directly  over  the  front  V  of  the  bed. 
Each  carriage  is  18  in.  long  with  a 
full  length  bearing  surface  on  an 
8  in.  face  at  the  front  of  the  bed, 

and  a  4  in.  angular  surface  on  the 
front  of  the  V.  An  angular  gib  is 

provided  at  the  bottom  of  each  car- 
riage to  tAke  up  wear.    Stop  screws 
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are  provided  underneath  the  front 
tool  slides. 

The  rear  tool  slides  have  wide 
bearings  and  are  driven  by  means 
of  a  rack  and  pinion.  They  oper- 

ate simultaneously  with  the  front 
carriages.  Independent  feeds  are 
obtained  by  means  of  removable 
change  gears  at  the  back  of  the 
machine.  T-slots  for  longitudinal 
adjustment  are  provided,  which  per- 

mit the  rear  tools  to  be  placed 
in  different  positions  to  suit  the 
work.  Single  toolholders  for  the 
front  carriages  come  as  regular 
equipment.  Multiple  toolholders  for 
front  carriages  and  rear  tool  slides 
can  be  made  to  order. 

The  drive  pulley  is  18  in.  in  diam- 
etier  for  a  5-in.  belt  and  runs  on 
roller  bearings.  When  arranged  for 
motor  drive  the  motor  is  mounted  on 
a  bracket  below  and  to  the  rear  of 

the  drive  pulley.  A  10-hp.  motor 
running  at  900  r.p.m.  is  recom- 

mended by  the  manufacturer. 
An  oil  pump  of  2i  gal.  per  min. 

capacity  is  part  of  the  regular 
equipment.  The  tank  for  the  cutting 
coolant  is  located  directly  below  the 
pump  in  the  base. 

The  lathes  are  furnished  in  two 
sizes,  36  and  60  in.  The  former 
occupies  a  floor  space  of  42x87  in., 
is  62  in.  in  height  and  weighs  5,100 
lb.  The  latter  occupies  a  floor  space 
of  42x105  in.,  has  the  same  over-all 
height,  and  weighs  5,500  pounds. 

Triplex  Floor-Type  Im- 

proved Combination 
Machine  Tool 

The  combination  bench  machine, 
described  on  page  898,  Vol.  55  of 
American  Machinist  and  built  by  the 
Triplex  Machine  Tool  Corporation, 
18  East  41st  St.,  New  York,  N.  Y., 
has  been  improved  in  construction 
and  can  now  be  provided  with  a  floor 
stand.  The  machine  is  shown  in  the 
accompanying  illustration  mounted 
on  its  floor  stand,  which  can  be  re- 

moved if  the  machine  is  desired  on  a 
wooden  bench.  A  chip  pan  is  also 

provided. 
The  distance  between  centers  and 

the  swing  over  the  carriage  have 
been  increased  from  11  to  14  in.  and 
from  8  to  10  in.,  respectively  with  a 
corresponding  increase  in  weight  to 
535  lb.  Also,  S.K.F.  radial  ball 
bearings  are  now  used  instead  of 
bronze  in  mounting  the  change  gear 
shafts. 

The  motor  has  its  starting  box 
mounted  as  shown  in  the  illustration 

and  its  maximum  speed  has  been  re- 
duced from  1,150  to  1,050  r.p.m.  The 

minimum  speed  of  90  r.p.m.  is  still 
retained.  Other  minor  changes  have 
been  made  in  the  design  of  the  ma- 

chine. The  machines  are  manufac- 
tured in  the  shops  of  the  B.  C.  Ames 

Co.,  Waltham,  Mass.,  with  which 
firm  the  Triplex  company  is  affiliated. 

J 

i 

1 

Burke  No.  2  Heavy-Duty 

Bench  Drilling  Machine 
The  Burke  Machine  Tool  Co.,  Con- 

neaut,  Ohio,  has  recently  placed  on 
the  market  the  heavy-duty  bench 
drilling  machine  that  is  shown  in  the 
accompanying  illustration. 

The  frame  is  cast  in  one  piece  and 
has  a  base  that  is  planed  off  so  that 
it  may  be  used  as  a  table  when  the 

TRIPLEX  FLOOR-TYPE  IMPROVED  COMBINATION    MACHINE  TOOL 

BURKE  NO.   2   BENCH   DRILLING 

MACHINE 

regular  adjustable  table  is  moved  to 
one  side.  The  adjustable  table  is 
10x10  in.  inside  the  oil  channels, 
has  a  vertical  travel  of  101  in.  and 
can  be  swung  around  the  column.  A 
column  3  in.  in  diameter  that  is 
braced  to  give  rigidity  under  heavy 
loads,  is  provided. 

The  spindle  is  ?-in.  in  diameter  and 
has  a  ball  thrust  bearing.  It  has  a 
fiber  collar  under  the  adjusting  nuts. 

A  No.  1  Morse  taper  hole  is  regu- 
larly employed,  although  a  No.  2 

taper  can  be  furnished.  The  drift 
hole  is  below  the  sleeve,  which  has  a 
bearing  that  is  split  for  take-up.  A 
vertical  travel  of  4  in.  is  provided  for 
the  spindle,  the  maximum  distances 
of  which  from  the  base  and  table  are, 
respectively,  18i  and  lOJ  in.  The 
stop  gage  is  at  the  top  of  the  spindle. 

A  tight  and  loose  pulley  type  of 

countershaft  is  attached.  The  pul- 
leys are  5  in.  in  diameter  and  are 

run  at  500  r.p.m.  or  faster.  Four- 
step  cone  pulleys  running  between 
two  bearings  transmit  the  motion 
from  the  countershaft  to  the  gears. 
Spiral  cut  miter  gears  with  generated 
teeth  are  used.  To  take  up  wear,  the 
gears  have  fiber  thrust  collars  under 
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them.  The  cone  and  drive  pulleys 
are  provided,  respectively,  with  H 
and  2  in.  belts.  All  bearings  are  of 
bronze  with  deep  oil  collars  and  wick 

The  machine  occupies  a  space  of 
32x12  in.,  has  a  height  of  39  in. 
and  weighs  170  lbs.  Its  drilling 
capacity    ranges    up    to    ft    in.    and 

feeders,    and    a  bronze    bushing   is    work  up  to  12  in.  in  diameter  can  be 
provided  for  the  loose  pulley. drilled  in  the  center. 

Niles-Bement-Pond  14-Foot  Heavy 
Engine  Lathe 

The  increasing  size  of  the  parts 
that  are  being  made  by  firms  building 
such  machines  as  steam  turbines  and 

turbo-generators  has  led  to  the  de- 
velopment of  larger  machine  tools. 

An  example  of  such  machine  tools  is 
the   Pond   14-ft.   heavy-duty  engine 

The  changes  are  made  by  means  of 
levers  located  on  the  head  within 
easy  reach  of  the  operator.  All  the 
bearings  and  gears  are  oiled  from 
sight-feed  cups. 

The   d.c.    driving   motor   for   the 
headstock  is  mounted  on  an  exten- 

to  the  end  of  the  tailstock  nearest 
the  work.  The  upper  part  also  has 
a  screw  cross-adjustment  for  obtain- 

ing tapers  of  small  angle.  The  upper 
member  is  secured  to  the  base  by 
bolts  that  are  independent  of  the 
base  clamping  bolts,  and  therefore, 
cross  adjustment  is  possible  without 
danger  of  slipping,  although  the 
work  may  be  between  the  centers. 
A  power  traverse  along  the  bed  is 
provided  for  the  tailstock  by  a  re- 

versible motor  which  drives  gears 
engaging  the  feed  rack  in  the  bed. 

The  tool  carriage  extends  entirely 
across  the  bed  and  has  a  central  de- 

pression in  which  the  removable 
track  is  fitted.  Mounted  on  the  car- 

riage is  a  long  cross  slide  which  car- 

NILES-BEMENT-POND    14-FOOT   HEAVY-DUTY    ENGINE   LA-TBCE 

lathe  recently  built  by  the  Niles- 
Bement-Pond  Co.,  Ill  Broadway, 
New  York,  N.  Y. 

The  lathe,  shown  in  the  accom- 
panying illustration,  has  a  bed  11  ft. 

wide  and  50  ft.  long.  Its  faceplate 
is  12  ft.  in  diameter.  Although 
rated  as  a  14-ft.  swing,  it  swings 
14  ft.  6  in.  over  the  bed  and  11  ft. 

6  in.  over  the  carriage  with  the  re- 
movable track  for  the  tool  carriage 

in  place.  When  the  section  is  re- 
moved the  swing  is  12  ft.  9  in.  The 

maximum  distance  between  centers 
is  34  feet. 

The  headstock  is  a  large  casting 
with  all  its  bearings  lined  with 
bronze  and  scraped  to  fit  the  shafts, 
which  are  ground  to  size.  The  driv- 

ing gears  are  mounted  in  the  head- 
stock  and  give  the  main  spindle  four 
quick  mechanical  changes  of  speed. 

sion  of  the  bed  in  front  of  the  head. 
It  is  of  50  hp.  with  a  speed  range  of 
500  to  1,500  r.p.m.,  and  with  the  aid 
of  the  mechanical  speed  changes 
drives  the  faceplate  at  from  0.23  to 
24  r.p.m.  The  motor  may  be  started, 
stopped  by  means  of  dynamic  brake, 
reversed,  or  any  speed  within  its 
range  obtained  by  a  handwheel 
mounted  on  the  carriage.  The  wheel 
operates  the  master  switch  of  the 
automatic  controller  with  the  aid  of 
a  shaft  along  the  front  of  the  bed. 

The  tailstock  has  a  long  and  wide 
bearing  on  the  bed.  In  addition  to 
the  eight  base  clamping  bolts,  it  has 
pawls  engaging  ratchets  in  the  bed 
to  give  security  against  shifting  un- 

der heavy  end  thrusts.  The  upper 
portion  of  the  tailstock  carries  a 
steel  spindle  that  is  adjustable  by 
means  of  a  handwheel  located  close 

ries  a  swiveling  compound  guide  for 
the  tool  slide.  The  manufacturer 

claims  this  permits  tapers  of  con- 
siderable length  to  be  turned  with- 

out the  use  of  a  separate  taper  at- 
tachment. Lateral,  cross  and  angular 

power  and  hand  feeds  are  provided 
for  the  tool  slides.  An  independent 
motor  and  controller  mounted  on  the 
carriage  is  used  fpr  the  rapid 
traverse  of  the  carriage  in  either 
direction.  A  five-jaw  steadyrest  is 
usually  furnished,  but  roller  steady- 
rests,  back  rests  and  tool  slide  exten- 

sions can  be  furnished. 
Platforms  and  ladders  for  the  con- 

venience of  the  operator  are  pro- 
vided on  the  headstock,  tailstock  and 

carriage.  The  motor  control  wheel 
on  the  carriage  is  mounted  on  a  tele- 

scoping shaft  to  permit  operation 
from  the  platform  or  the  floor. 
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Annual  Meeting  of  Export 

Managers'  Club  Is 
Held 

Much  enthusiasm  and  a  most  inter- 
esting program  were  the  two  salient 

features  of  the  annual  get-together 
meeting  of  the  export  managers  of  New 
York  that  was  held  at  the  Hotel  Penn- 

sylvania on  March  20.  Many  excellent 
talks  were  listened  to  and  there  were 
many  instructive  discussions  on  a 
variety  of  subjects. 

After  registration  the  first  session 
was  called  at  ten  o'clock  at  which  C.  J. 
Warren,  foreign  sales  manager  for  the 
Remington  Typewriter  Co.,  presided  as 
chairman.  An  address  of  welcome  was 
given  by  H.  P.  Rockwell,  first  vice- 
president,  Yawman  &  Erbe  Manufac- 

turing Co.,  which  was  followed  by  a 
speech  by  Thomas  W.  Pelham,  director 
of  sales,  Gillette  Safety  Razor  Co.,  on 

"Getting  Results  from  the  Sales  Bud- 
get." H.  L.  Gemberling,  director  of 

foreign  sales  for  the  Sherwin-Williams 
Co.,  spoke  on  "Building  Sales  Through 
Service"  and  Ernest  B.  Filsinger,  ex- 

port manager  for  Lawrence  &  Co.,  took 

up  the  discussion  of  "Manufacturers' 
Representative  or  Merchant  Distrib- 

utor?" In  the  afternoon  "Practical  Prob- 
lems of  Marine  Insurance"  were  dis- 

cussed by  Peter  Moora,  export  manager 
of  the  Patton-Pitcairn  Division  of  the 
Pittsburgh  Plate  Glass  Co.  and  L.  R. 
Browne,  credit  manager  of  the  Inter- 

national Western  Electric  Co.  spoke  on 

"Discounting  Drafts  vs.  Collections" 
and  there  was  a  round  table  discus- 

sion on  the  standardizations  of  prac- 
tice. 

An  informal  dinner  in  the  evening 
closed  the  meeting  and  it  was  gen- 

erally voiced  that  it  had  been  the  most 
successful  meeting  so  far  held  by  the 
club. 

Miller  Speaks  at  Welding 
Society  Meeting 

S.  W.  Miller  of  the  Union  Carbide  & 
Carbon  Research  Laboratory  spoke  on 
"Welding  of  Unflred  Pressure  Vessels" 
before  the  Metropolitan  section  of  the 
American  Welding  Society,  at  the  En- 

gineering Societies  Bldg.,  New  York 
City,  Mar.  20.  The  talk  was  informal 
and  dealt  with  the  code  that  is  being 
tentatively  adopted  by  the  government 
regarding  the  welding  of  unfired  pres- 

sure vessels.  The  code  has  three  spe- 
cific points,  namely,  that  only  double-V 

welds  will  be  allowed,  that  all  restric- 
tions regarding  the  contents,  pressure 

and  uses  of  the  vessels  are  taken  off 
and  that  a  standard  test  must  be  per- 

formed on  the  welded  section.  The  test 
consists  of  running  the  pressure  up  to 
IJ  times  the  working  pressure  and  then 
increasing  the  pressure  to  3  times  the 
working  pressure  and  holding  it  there 
for  3  min.  The  complete  report  of  the 
code  committee  is  being  published   in 

the  next  issue  of  the  Journal  of  the 
American  Welding  Society. 

A  brief  discussion  of  recent  develop- 
ments in  thin  cast  iron  welding  by 

electric-arc  methods  was  given  by  C.  J. 
Holslog  of  the  Electric  Arc  Cutting 
and  Welding  Co.  He  spoke  of  the  rapid 
advances  made  in  welding  thin  sections 
during  the  past  two  years  and  stressed 
the  point  that  no  fear  should  be  had 
in  performing  work  of  this  kind  under 
proper  supervision. 

Chicago  Pneumatic  Tool 
Profits  Increase 

The  1922  report  of  the  Chicago 
Pneumatic  Tool  Co.,  New  York  City, 
shows  a  net  income  of  $567,525  after 
deducting  depreciation,  Federal  taxes 
and  accruing  renewals.  The  net  in- 

come in  1921  was  $158,107.  The  net 
balance  for  the  capital  stock  was 
$505,818,  after  adding  for  income  and 
deducting  interest  and  other  fixed 
charges.  The  amount  for  1921  was 
$118,363. 

Net  current  assets  according  to  the 
general  balance  sheet  for  December 
31,  1922,  were  $9,496,106,  and  net  cur- 

rent liabilities  were  $1,956,697. 
The  improvement  was  due  to  better 

business  during  the  latter  half  of  the 
year,  as  the  company  suffered  during 
the  first  half  of  the  year  from  the  gen- 

eral business  depression. 

U.  S.  Steel  Reports  Big 
Annual  Earnings 

Gross  business  for  the  year  1922 
totalled  more  than  a  billion  dollars, 
according  to  the  annual  report  recently 
issued  by  the  United  States  Steel  Corp. 
which  is  characterized  in  the  daily 
papers  as  the  largest  industrial  organ- 

ization in  the  country.  The  report 
shows  that  $1,092,697,722  represented 
the  gross  which  compares  with  $986,- 
749,719  grossed  during  1921.  The  net 
income  reported  amounts  to  $58,840,801 
and,  after  the  usual  charges  are  paid, 
is  equivalent  to  $2.84  a  share  on  the 
common  stock  outstanding.  This  com- 

pares with  $2.24  in  1921  and  with 
$16.62  paid  in  1920.  i 
The  company  reports  that  its  do- 

mestic sales  increased  14.83  per  cent 
during  last  year  and  its  import  sales 
increased  18.42  per  cent.  While  the 
prices  received  for  the  products  were 
less  last  year  than  during  the  previous 
two  years  business  was  improved  and 
earnings  were  more  in  proportion. 
The  report  shows  that  the  total 

assets  of  the  corporation  amount  to 
$2,340,653,21&.  This  amount  is  divided 
between  plant,  equipment,  accounts  re- 

ceivable. United  States  bonds  owned 
and  other  securities  held. 

It  was  announced  by  Elbert  H.  Gary, 
chairman  of  the  board  of  directors,  that 
the  corporation  expects  to  spend  sixty- 
five  million  dollars  for  improvements 
during  the  coming  year. 

Association  is  Formed  to 

Perfect  Industrial 
Personnel  Work 

Nearly  two  hundred  executives,  rep- 
resenting industrial  and  commercial 

enterprises  in  all  parts  of  the  country, 
met  at  a  management  conference  at  the 
Bankers'  Club  of  America,  120  Broad- 

way, March  14,  and  brought  into  being 
the  American  Management  Association. 

The  new  organization  takes  the  place 
of  the  National  Personnel  Association, 
and,  according  to  an  announcement 
made  by  the  board  of  directors,  will  be 
"devoted  exclusively  to  the  considera- tion of  the  human  factor  in  commerce 

and  industry."  Responsibility  for  the 
solution  of  problems  bound  up  in  per- 

sonnel work  was  put  squarely  up  to 
management. 

The  officers  of  the  new  American 
Management  Association  are:  presi- 

dent, W.  W.  Kincaid,  president  of  the 
Spirella  Co.,  Niagara  Falls,  N.  Y.; 
vice-presidents,  Sam  A.  Lewisohn,  New 
York,  vice-president  of  the  Miami 
Copper  Co.;  John  A.  Stevenson,  vice- 
president  of  the  Equitable  Life  As- 

surance Society  of  the  United  States, 
New  York;  and  Fred  W.  Tasney,  vice- 
president  of  the  Prudential  Insurance 
Co.  of  America,  Newark,  N.  J. 
The  directors  include:  Elisha  Lee, 

vice-president  of  the  Pennsylvania 
Railroad  Co. ;  E.  K.  Hall,  vice-president 
of  the  American  Telephone  and  Tele- 

graph Co.;  C.  R.  Dooley,  manager  of 
personnel  and  training.  Standard  Oil 
Co.  of  New  Jersey;  Percy  S.  Straus, 
vice-president  of  R.  H.  Macy  &  Co., 
Inc.;  Arthur  H.  Young,  manager  of  in- 

dustrial relations.  International  Har- 
vester Co.;  C.  S.  Ching,  supervisor  of 

industrial  relations.  United  States 
Rubber  Co.;  Henry  S.  Dennison,  presi- 

dent of  the  Dennison  Manufacturing 
Co.;  Miss  Louise  Moore,  employment 
service  manager,  Dutchess  Manufac- 

turing Co.;  John  McLeod,  assistant  to 
the  president,  Carnegie  Steel  Co.;  Dr. 
R.  S.  Quinby,  service  manager,  Hood 
Rubber  Co. ;  and  S.  B.  Bunker,  ad- 

visory staff,  industrial  relations  divi- 
sion, General  Motors  Corp. 

New  York  to  Give  Industrial 
Scholarships 

The  State  of  New  York  is  offering 

twenty-five  industrial  teachers'  scholar- ships of  $1,000  each  to  qualified 
trade  and  technically  trained  men. 
Persons  selected  to  hold  these  scholar- 

ships will  spend  one  year  at  the 
Buffalo  State  Normal  School  preparing 
to  teach  their  subjects  in  the  public 
vocational  schools  of  the  State.  The 
satisfactory  completion  of  the  one  year 
course  by  scholarship  holders  will  en- 

title them  to  secure  a  life  license  to 
teach  a  specific  trade,  industrial  or 
technical  occupation.  The  annual 
salaries  paid  vocational  teachers  now 
range  from  $1,800  to  $3,500  after  a 
period  of  experience. 
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Machine  Tool  Business 
Good  in  St.  Louis 

A  meeting  of  the  St.  Louis  Branch 
of  the  National  Metal  Trades  Assn. 
was  held  recently.  About  fifty  mem- 

bers of  all  branches  of  the  trade  were 
present  and  a  survey  of  the  situation 
both  for  the  past  year  and  for  the  fu- 

ture was  discussed.  The  ground  for 
this  survey  had  already  been  covered 
by  a  questionnaire  submitted  to  the 
members  by  the  secretary  of  the 
branch,  John  F.  Hem. 

At  the  present  time  the  machinery 
industry  generally  and  the  machine 
tool  trade  in  particular  is  enjoying  a 
healthy  business.  This  is  due  to  sev- 

eral causes  not  least  among  them  being 
the  active  buying  which  railroads  are 
doing  to  equip  new  shops  and  aug- 

ment their  present  supplies  to  take 
care  of  the  large  amount  of  repair 
work  they  are  doing.  Large  numbers 
of  freight  cars  that  have  been  lying 
idle  because  of  the  lack  of  necessary 
repairs  are  being  put  into  commission 
by  the  various  lines.  The  St.  Louis  & 
San  Francisco  and  the  Missouri  Pa- 

cific roads  are  building  shops  to  the 
south  and  west  of  here  which  will 
necessitate  the  installation  of  new  ma- 

chinery. This  is  having  its  effect  on 
the  industry  at  the  moment. 

The  Medart  Mfg.  Co.  which  supplies 
the  overhead  transmission  for  power 
machinery  is  doing  an  excellent  busi- 

ness and  has  been  doing  so  since  Dec. 
1.  The  condition  of  this  company  is 
indicative  of  the  state  of  affairs  with 
the  manufacturers  of  machine  tools 
inasmuch  as  its  line  of  equipment 
calls  for  the  installation  of  machinery 
immediately. 
Among  the  large  orders  which  the 

Medart  Co.  has  handled  lately  has 
been  that  of  the  Atlas  Tack  Mfg. 
Co.  with  headquarters  at  Boston, 
Mass.  This  company  is  erecting  a 
large  plant  here  in  the  section  of  the 
city  known  locally  as  "the  new  indus- 

trial center."  This  lies  in  the  north- 
west portion  of  St.  Louis.  The  order 

which  the  Medart  Co.  received  approx- 
imated six  thousand  dollars.  The  ma- 
chinery which  the  Atlas  Co.  uses  is  of 

a  special  type  and  will  probably  be 
manufactured  in  the  east  and  shipped 
here. 

the  market  for  five  additional  locomo- 
tives of  this  type. 

The  Sorocabana  Railroad  is  said  to 
be  in  the  market  for  10  Mikado  type 
locomotives.  This  railroad  is  located  in 
Brazil. 

The  Belt  Railway  of  Chicago  is  said 
to  be  in  the  market  for  5  eight-wheel 
switching  locomotives. 

The  Louisville  &  Nashville  Railroad 
has  issued  inquiries  for  4,000  55-ton 
hopper  cars,  2,000  55-ton  composite 
gondola  cars  and  2,000  box  cars. 
The  Pennsylvania  Railroad  is  re- 

ported to  be  in  the  market  for  a  con- 
siderable quantity  of  pressed  steel 

parts  for  freight  cars  under  construc- 
tion in  its  own  shops. 

The  Texas  Co.  is  reported  to  be  in- 
quiring for  500  tank  cars. 

The  Emmons  Coal  Mining  Co., 
Philadelphia,  is  reported  to  be  in  the 
market  for  300  70-ton  and  200  50-ton 
hopper  cars. 

The  Toledo,  St.  Louis  &  Western  Ry. 
is  inquiring  for  100  flat  cars  of  50  tons 
capacity. 

The  Carnegie  Steel  Co.  is  inquiring 
for  20  gondola  cars  of  50  tons 
capacity  and  20  gondola  cars  of  70 
tons  capacity. 
A  new  bridge  over  the  Missouri 

River  at  Blair,  Neb.,  is  planned  by  the 
C.  &  NW.  Ry.  The  bridge  is  1,000  feet long. 

Extension  and  construction  of  grain 
elevators  and  enlargement  of  shops  at 
Port  Arthur  involving  $1,100,000  is 
contemplated  by  the  Kansas  City 
Southern  Railroad,  according  to  Chair- 

man Loree  of  the  company.  An  exten- 
sion of  six  miles  into  zinc  mine  fields 

of  Oklahoma  is  proposed.  Included 
in  this  program  is  the  enlargement  of 

the  company's  shops  at  Pittsburg,  Okla., 
which  will  entail  expenditures  amount- 

ing to  $6,000. 
A  new  line  16  miles  long  is  to  be 

constructed  by  the  Burlington  Railroad 
between  Frederick,  111.,  and  Vermont, 
111.  Approximate  cost  of  the  work  will 
be  $1,800,000. 

Railroads  Buying  Machine 
Tools  and  Cars 

The  Carolina,  Clinchfield  &  Ohio  Rail- 
way Co.  has  applied  to  the  Interstate 

Commerce  Commission  for  authority  to 
assume  obligation  for  $500,000  of  5i 
per  cent  equipment  trust  certificates 
proceeds  from  the  sale  of  which  are  to 
be  used  for  rebuilding  10  Mallet  type 
locomotives. 

A  twelve  million  dollar  contract  for 
the  construction  of  330  miles  of  rail- 

road was  signed  in  New  York  recently 
by  a  firm  of  Omaha  contractors.  The 
road  is  to  extend  from  Casper,  Wyo., 
to  Miles  City,  Mont.,  via  Sheridan,  and 
is  to  be  operated  by  the  Middle  States 
Oil  Co.     Work  will  begin  April  1. 

The  Association  of  Railway  Electri- 
cal Engineers  will  not  hold  a  semi- 

annual meeting  this  year,  but  the 
regular  annual  convention  will  be  held 
in  Chicago  in  October. 

The  Elgin,  Joliet  &  Eastern  Ry.,  re- 
ported as  recently  having  purchased  10 

Mikado  type  locomotives,  has  entered 

A.S.M.E.  Seeks  Postponement  of 

N.  Y.  Registration  Law 
The  American  Society  of  Mechanical 

Engineers  is  attempting  to  obtain  a 
postponement  of  the  law  in  New  York 
State  requiring  the  registration  of  all 
engineers  in  the  state  by  May  5,  1923. 
The  New  York  membership  of  the 
Society  is  being  circularized  to  learn 
the  opinions  of  mechanical  engineers  on 
the  various  phases  of  the  law.  This 
action  has  been  taken  as  a  result  of  a 
report  from  a  Special  Committee  on 
Registration  of  Mechanical  Engineers 
in  New  York  State  consisting  of  P. 
Junkersfeld,  Chairman,  A.  G.  Pratt, 
and  John  M.  Goodell. » 

London  Machinery  Exhibition 

Arrangements  are  being  made  for 
the  big  shipping,  engineering  and  ma- 

chinery exhibition  to  be  held  at 
Olympia,  London,  Aug.  31  to  Sept.  22. 
The  general  manager  of  the  exhibition 
has  sent  out  invitations  to  many  of  the 
engineers  and  machine  tool  makers  in 
the  United  States  and  says  in  his  letter 
that  a  visit  to  the  British  Consul  will 
impress  upon  those  interested  the  im- 

portance of  this  affair.  F.  W.  Bridges 
of  Avenue  Chambers,  4  Vernon  Place, 
Southampton  Row,  W.  C.  1,  is  general- manager. 

Many  Milwaukee  Machine Factories  Busy 

A  moderately  active  market  for 
machine  tools  and  machinery  is  re- 

ported by  Milwaukee  manufacturers 
and  dealers  of  toolroom  as  well  as  floor 
equipment  for  metal  and  wood  work- 

ing plants.  The  prospects  are  deemed 
especially  favorable,  and  while  all  ele- 

ments of  the  trade  continue  to  refrain 
strictly  from  speculation  over  the 
definite  value  of  the  outlook,  it  is  a  fact 
that  more  and  more  shops  and  factories 
are  reaching  the  point  where  it  is 
necessary  to  undertake  enlargement, 
with  the  consequent  purchase  of  equip- 

ment, in  order  to  meet  current  demand 
adequately  and  promptly.  For  the  past 
two  years  the  bulk  of  business  has  been 
confined  to  replacements  of  obsolete, 
worn-out  or  inefficient  tools  with 
modern,  multi-purpose  and  high  pro- 

duction designs,  rather  than  to  provide 
for  any  substantial  extensions  of 
capacity.  The  tendency  to  be  con- 

servative in  expansion  programs  re- 
mains existant,  lest  the  unfortunate 

experiences  of  the  period  immediately 
following  the  end  of  the  war  be  re- 

peated. 
Night  Shifts  for  Auto  Industry 

The  automotive  equipment  division  of 
the  metalworking  industries  has  been 
the  outstanding  feature  of  general 
manufacturing  business  in  Milwaukee 
for  the  past  year.  Despite  the  fact 
that  such  works  have  been  obliged  to 
install  night  shifts  and  are  now  not 
able  to  cope  with  contract  delivery 
specifications,  the  disposition  is  to  pro- 

ceed slowly  with  construction  and 
equipment  of  additions,  to  avoid  pos- 

sible over-expansion.  Consequently, 
while  there  is  a  steady  call  for  tools 
and  machinery,  it  is  largely  to  increase 
production  efficiency  or  to  make  replace- ments. 

The  passenger  automobile  industry  in 
Milwaukee  has  undergone  material  en- 

largement since  Jan.  1  by  the  transfer 
of  the  works  of  the  LaFayette  Motors 
Corp.  from  Indianapolis  to  Milwaukee, 
and  the  erection  of  additions  increas- 

ing the  capacity  of  the  Nash  Motors 
Co.  four-cylinder  car  division  at  Mil- 

waukee by  100  per  cent.  Both  inter- 
ests have  completed  the  purchase  of  the 

major  requirements  of  tools  and  ma- 
chinery, but  are  piecing  out  equipment 

from  time  to  time  by  the  purchase  of 
single  items  of  a  miscellaneous  char- 
acter. 

Other  Wisconsin  Factories 

The  Kissel  Motor  Car  Co.,  Hartford, 
Wis.,  is  proceeding  with  a  new  power 
plant  project  and  the  general  going 
over  of  plant  for  increased  production 
without  material  enlargement  of  either 
buildings  or  equipment.  The  Chevrolet 
division  of  General  Motors  Corp.  is 
completing  purchases  of  equipment  for 
its  new  passenger  car  works  and  body 
plant  at  Janesville,  Wis.,  which  repre- 

sents not  only  a  conversion  of  the  large 
works  originally  built  for  the  Samson 
Tractor  Co.,  now  liquidated,  but  also 
extensive  new  construction  which  is 
ready  for  machinery  and  equipment. 

Manufacturers  of  milling  machines 
are  able  to  maintain  production  varying 
from  30  to  45  per  cent  of  capacity  on 
orders,  mainly  for  multi-purpose  tools 
from  the  automobile  industry.  New 
business  is  being  booked  in  a  moderate 
way,  but  requires  no  steady  increase  in 
working  forces. 

I 

, 
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Trans-Atlantic  Freight  Rate 
Reduction  to  Aid  Exporting 
Recent  reductions  in  trans-Atlantic 

freight  rates  on  heavy-lift  shipments 
range  from  25  per  cent  on  parcels 
weighing  under  2  tons  to  as  much  as 
57J  per  cent  on  parcels  weighing  7  to 
10  tons,  according  to  Commerce  Re- 

ports of  the  Department  of  Foreign 
and  Domestic   Commerce. 

In  the  belief  that  reduced  trans- 
portation costs  will  materially  improve 

the  chances  of  selling  heavy  machinery 
and  industrial  equipment  of  American 
make  in  the  British  market,  the  Ameri- 

can Chamber  of  Commerce  in  London 
is  writing  the  following  letter  to  every 
important  manufacturer  of  machinery 
in  the  United  States: 

A  substantial  market  existed  in 
this  country  before  the  war  for 
many  special  lines  of  imported 
machinery.  Current  price  details 
of  certain  American  and  German 
machinery  seem  to  indicate  that 
the  recent  collapse  of  the  mark  has 
already  forced  German  costs  of 
production  and  export  prices  to  so 
high  a  level  that  the  market  pros- 

pects for  American  machinery  in 
this  country  would  appear  to  have 
benefited  proportionately,  particu- 

larly as  general  confidence  and 
financial  conditions  here  are  at  last 
improving. 

The  shipping  lines  which  are  in- 
terested in  the  movement  of 

American  goods  to  this  country 
are  also  doing  their  bit  to  en- 

courage this  tendency  toward  im- 
provement, and  we  understand 

that  north  Atlantic  freight  rates 
are  being  sharply  reduced,  par- 

ticularly with  regard  to  heavy  and 
bulkly  packages,  in  which  direc- 

tion a  special  effort  is  being  made 
to  encourage  traffic  by  relieving 
traders  of  the  expense  of  knock- 

ing down  and  setting  up.  We  are 
informed  that  there  have  recently 
been  added  to  the  North  At- 

lantic services  a  number  of  new 
freighters  with  exceptionally  pow- 

erful derrick  equipment  designed 
for  the  purpose  of  handling  these 
heavy  weights. 

With  a  view  .'to  investigating 
the  possibilities  of  this  market 
and  at  the  same  time  to  lose  no 
opportunity  of  stimulating  trade, 
this  chamber  of  commerce  is  as- 

sembling, for  purposes  of  com- 
parison, all  the  figures  that  can 

be  obtained  with  regard  to  cur- 
rent prices  for  various  kinds  of 

continental  machinery,  particularly 
German,  and  to  assist  us  in  de- 

termining intelligently  whether 
there  is  actually  a  good  market 
for  American  machinery  at  the 
present  time.  We  would  be  glad 
if  you  would  let  us  have  whatever 
information  you  may  feel  free  to 
give,  along  the  following  lines: 
(a)  Details  of  American  prices 
f.o.b.  any  United  States  Atlantic 
port;  (6)  packing  lists  or  specifi- 

cations of  specimen  plants,  giving 
particulars  which  would  include 
weight  and  measurement  of  each 
package. 

After  correlating  and  surveying 
these  details  we  shall  be  glad  to 
advise  you  to  the  best  of  our 
ability  whether  or  not  it  would 
seem  worth  your  while  to  attempt 
to    enter     this     field     with     your 

product,  assuming  that  you  are  not 
already  operating  here,  and  that 
you  are  interested  in  our  work 
along  these  lines. 

Further,  if  you  should  desire,  we 
would  be  glad  to  try  to  put  you  in 
touch  with  suitable  agents  or  rep- 

resentatives to  look  after  your  in- 
terests here. 

The  object  of  this  chamber,  of 
course,  is  to  promote  the  greatest 
possible  amount  of  business  be- 

tween the  United  States  and  this 
country,  and  we  will  hope  to  have 
your  assistance  along  the  lines 
described  above,  for  if  this  effort  is 
io  be  successful  it  will  require  the 
active  co-operation  of  all  who  are interested. 

It  is  an  interesting  attempt  to  stim- 
ulate trade  at  a  time  when  the  pros- 
pects of  larger  demand  for  American 

machinery  are  growing  brighter  than 
they  have  been  before  for  many  months. 
For  a  good  many  manufacturers,  of 
course,  the  British  market  offers  little 
or  no  real  chance  for  business  in  the 
near  future,  or  ever.  For  others,  on 
the  contrary,  the  ultimate  possibilities 
appear  good.  The  efforts  of  the  cham- 

ber of  commerce,  if  properly  met  by 
American  manufacturers,  should  help 
to  interest  those  who  have  some  real 
chance  of  developing  a  market  in  this country. 

»   
American  Brake  Shoe  to 

Build  Two  Plants 

Accompanying  the  annual  statement 
of  the  American  Brake  Shoe  &  Foundry 
Co.  recently  made  in  which  the  com- 

pany was  shown  to  be  in  a  most 
prosperous  condition,  was  the  state- 

ment that  within  the  year  two  new 
branches  would  be  built,  one  at  Hous- 

ton, Texas  and  the  other  at  Portsmouth, 
Va.  According  to  Joseph  B.  Terbell, 
president  of  the  company,  the  factories 
will  be  completed  by  July  1. 

The  annual  report  showed  that  dur- 
ing 1922  the  company  had  a  net  profit 

of  $2,120,539  which  is  the  equivalent 
after  dividends  on  subsidiary  stocks 
and  preferred  shares  have  been  paid  to 
$9.60  a  share  on  the  outstanding  151,- 
238  shares  of  no  par  common  shares. 
This  compares  vnth  a  profit  of  $1,320,- 
271  and  a  common  stock  dividend  of 
$4.41  in  1921. 

Three  Concerns  in  Wells 

Corporation  Merger 
The  Wells  Corp.  has  been  formed  in 

Greenfield,  Mass.,  as  a  holding  com- 
pany for  the  consolidation  of  metal  and 

small  tool  industries.  It  has  acquired 
the  American  Tap  and  Die  Corp.  and 
the  F.  O.  Wells  Co.  in  Greenfield  and 
the  Williamsburg  Manufacturing  Co.  in 
Williamsburg,  Mass.  Frank  O.  Wells, 
who  for  nearly  fifty  years  has  been 
interested  in  the  tap  and  die  business, 
is  president  and  chairman  of  the  board 
of  directors  of  the  new  concern.  Asso- 

ciated with  him  as  directors  are  Louis 
E.  Peck,  Albert  B.  Allen,  William  B. 
Kieth  and  W.  S.  Howe  of  Greenfield; 
Graydon  Stetson  of  Boston,  J.  Lyman 
Pratt  and  Frederick  L.  Putnam  of  New 
York.  The  plants  produce  a  varied 
line  of  products  consisting  of  standard 
taps  and  dies,  tap  and  drill  grinders, 
screwplates,  counterbores,  levels,  tool 

sets,  screw  drivers,  butchers'  cutlery, and  so  forth. 

Machine  Tool  Business  in 
San  Francisco  District 

The  machine  tool  situation  in  the 
San  Francisco  district  is  somewhat 
less  active  than  in  the  south,  largely 
because  of  the  oil  boom  in  that  section 
of  the  state.  Business  is  moving  along 
quite  satisfactorily,  however,  and  there 
has  been  considerable  growth  toward 
real  manufacturing  during  the  past 
three  years.  One  radio  concern,  which 
has  moved  to  Oakland  in  order  to  get 
more  room,  has  achieved  a  national 
reputation  and  ships  carloads  of  its 
products  east  of  the  Mississippi  River. 

The  large  tractor  business  is  good — 
more  on  account  of  road  building  than 
farming — just  at  present.  But  the  out- 

put is  so  good  as  to  demand  better 
manufacturing  methods  which  has  led 
to  the  design  of  several  large,  special 
machines.  Heat  treating  departments 
have  been  extended  in  a  number  of  the 
shops  and  the  most  modern  equipment 
has  been  installed  for  controlling  tem- 

perature in  carbonizing  and  in  harden- 
ing. Grinding  of  parts  has  also  in- 

creased. In  automobile  repair  work  the 
cylinder  grinding  machine  is  now  part 
of  the  equipment  in  almost  every 
service   station. 

Motor  Buses  and  Machine  Tools 

The  two  large  assembling  plants  for 
Chevrolet  and  Durant  cars  have  added 
considerably  to  the  activities  of  the 
towns  across  the  bay,  which  are  in  fact 
becoming  industrial  centers  of  growing 
importance.  The  steady  increase  in 
motor  bus  traffic  is  helping  to  build  up 
a  line  of  business  which  may  result  in 
real  manufacturing  a  little  later.  The 
requirements  of  bus  transportation  are 
being  carefully  studied,  and  both  the 
chassis  and  bodies  are  being  developed 
to  meet  the  needs  of  this  industry.  The 
makeshifts  of  the  past  are  gradu- 

ally becoming  comfortable  conveyances. 
Buses  are  run  between  Los  Angeles  and 
San  Francisco  with  three  relays  of 
drives,  a  distance  of  over  450  miles. 

There  is  a  little  manufacturing  of 
automotive  parts,  and  it  seems  to  be 
growing.  It  now  includes  piston  pins, 
bearings,  valve  cages,  clutch  plates, 
transmission  shafts  and  gears  and 
many  other  parts  for  replacement  pur- 

poses. There  is  also  a  well  known 
motor  made  in  fair  quantities,  across 
the  bay.  Special  transmissions  and 
rear  axle  gearing  are  made  and  gear 
cutting  shops  keep  busy  on  a  large 
variety  of  work. 

High  duty  turbines  for  hydro-electric 
work  have  been  largely  developed  in 
San  Francisco  and  much  work  of  this 
kind  is  now  under  way  for  the  Hetch 
Hetchy  and  other  projects.  So,  while 
there  is  no  boom  due  to  oil  or  mining, 
the  business  outlook  is  very  encourag- 

ing and  dealers  report  improvement  all 
along  the  line. 

The  total  yearly  volume  of  business 
in  machine  tools  done  from  San  Fran- 

cisco as  a  center  is  not  easy  to  esti- 
mate. Opinions  differ  widely,  occa- 
sionally influenced,  probably,  by  a  de- 

sire to  offset  the  boom  business  in  the 
south.  As  a  guess  it  would  seem  that 
$1,500,000  to  $2,000,000  was  a  con- 

servative estimate,  with  a  probability 
that  a  good  year  of  normal  business 
will  easily  bring  it  to  the  upper  figure. 
And  it  is  well  to  remember  that  this 
makes  up  a  total  of  from  $4,000,000  to 
$4,500,000  for  machine  tools  in  Cali- fornia alone. 
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EVERY  ONE  IS  optimist
ic  and 

every  report  and  forecast  pub- 
lished is  cheerful,  both  as  to  the 

present  and  the  future. 
It  is  therefore  unnecessary  to  amplify 

upon  the  weeks  news  of  activity  and 
prosperity.  Iron  is  up  $1.00  a  ton. 
The  demand  for  steel  exceeds  the  out- 

put which  is  still  limited  by  the  labor 
scarcity.  Copper  is  now  selling  at  17i 
cents.  The  far-sighted  action  of  the 
American  Woolen  Co.  in  voluntarily 

raising  its  employees'  wages  by  12i 
per  cent  indicates  an  expectation  of 
good  business  throughout  the  Summer 
and  probably  insures  the  higher  wages 
demanded  by  the  operatives  in  the  New 
England  Cotton  Mills.  Wheat  has  been 
firmer  than  for  some  time  and  many  be- 

lieve that  all  the  cereals  are  destined 
to  sell  higher.  Cotton  goods  are  in  ex- 

cellent demand  and  although  cotton 
futures  are  a  shade  easier  the  inherent 
strength  of  the  statistical  position  is 
relied  upon  to  prevent  any  serious  de- 
cline. 

Rubber,  coffee  and  jute  have  declined 
slightly  because  either  our  own  Govern- 

ment or  another  has  issued  some  report 
or  taken  some  action  whose  effect  has 
been  to  make  buyers  hesitant. 

The  East  India  Government,  for  in- 
stance, has  discovered  that  its  earlier 

estimate  of  the  jute  crop  was  too 
small.  The  Brazilian  Government  is 
said  to  have  been  selling  the  unsold 
remnant  of  the  coffee  it  held,  and  the 
advance  in  rubber  has  been  checked  by 
the  outgivings  of  some  Washington 
Bureau  whose  officials  seem  to  think 
that  a  nation  which  protects  its  own 
producers,  as  does  the  United  States, 
has  the  right  to  challenge  Great  Britain 
for  pursuing  a  similar  policy  in  protect- 

ing the  rubber  planters  within  the 
British  Empire. 

But  these  surface  changes  in  the 
markets  have  not  reduced  the  volume 
of  business  in  this  country  which  is  so 
large  that  it  taxes  the  capacity  of  the 
railroads  to  the  utmost  and  is  swelling 
their  net  revenue  to  record  figures. 

With  such  a  background  it  is  surpris- 
ing that  the  security  market  has  not 

showed  more  buoyancy  and  that  it  has 
in  fact  been  distinctly  slack.  Liberty 
Bonds  have  been  drooping.  They  have 
touched  the  lowest  figures  of  the  calen- 

dar year,  and  the  bond  market  generally 
has  been  heavy  while  stocks,  though 
active,  are  in  many  cases  lower  than  a 
week  ago. 

This  incongruity  .between  the  condi- 
tion of  commerce  and  that  of  finance 

cannot  be  attributed  to  any  lack  of 
lendable  capital,  for  the  weekly  state- 

ment of  the  Federal  Reserve  System 
shows  a  slight  increase  in  the  reserve 
ratio,  which  now  stands  at  75.7  per  cent 
as  compared  with  75.4  per  cent  a  week 
ago. 

The  gold  held  shows  a  decrease  of 
$4,000,000,  it  is  true  and  the  bills  held 
have   increased   by    about   $30,000,000, 

but  the  expansion  still  possible  runs 
into  the  billions  and  any  advance  in  the 
rediscount  rate  would  be  vigorously 
resented  as  vdthout  warrant. 

We  must  therefore  look  elsewhere  for 
an  explanation  of  the  persistant  apathy 
of  the  financial  markets  if  we  admit  the 
generally  accepted  theory  that  the 
shadows  of  coming  events  are  earlier 
visible  on  the  stock  exchange  than  in 
the  marts  of  trade. 

This  theory  has  been  so  often  vindi- 
cated that  it  hardly  needs  verification, 

but  as  bearing  upon  it  the  history  of 
the  comparatively  recent  past  is  at 
least  interesting.    In  the  winter  of  1920 

show  that  there  has  been  an  amazing 
change  in  the  political  philosophy  of  the 
British  masses. 

In  addition  to  all  this  and  even  more 
important  perhaps  in  their  bearing  upon 
the  immediate  future  of  American 
business  are  the  scarcity  of  labor  and 
the  demand  for  higher  wages  that  are 
being  made  and  granted.  As  a  result 
Secretary  Hoover  has  advised  that  the 
Government  should  suspend  all  unneces- 

sary building  for  a  time  and  the  Fed- 
eral Reserve  Board  has  instructed  that 

the  various  Federal  Reserve  Banks 
shall  likewise  defer  any  building  oper- 

ations that  can  be  postponed. 
other  industries. 

"But  these  surface  changes  in  the 
markets  have  not  reduced  the  volume 
of  business  in  this  country  which  is  so 
large  that  it  taxes  the  capacity  of  the 
railroads  to  the  utmost  and  is  swelling 
their  net  revenue  to  record  figures. 
With  such  a  background,  it  is  sur- 

prising that  the  security  market  has 
not  showed  more  bouyancy  and  that 
it  has  in  fact  been  distinctly  slack. 
Liberty  bonds  have  been  drooping 
and  touched  the  lowest  figures  of  the 

calendar  year." 

the  commercial  markets  were  much  as 
they  are  now.  Prices  were  high,  every- 

one was  cheerful  and  a  summer  of 

great  commercial  activity  was  antici- 
pated. But  the  stock  market  was 

lethargic  until  it  commenced  to  give 
way  in  February,  when  a  decline  in  silk 
caused  the  suspension  of  some  impor- 

tant Japanese  Banks  and  was  followed 
by  the  collapse  of  the  Ryan  Corner  in 
the  stock  of  the  Stutz  Motor  Co. 

But  these  events,  which  proved  to  be 
the  bells  that  rung  down  the  curtain  of 
the  post  war  boom,  were  unheeded  in 
the  commercial  markets  where  activity 

persisted  even  after  Wanamaker's famous  cut  in  prices  showed  that  he 
had  taken  alarm. 

Attention  is  now  called  to  this  record 
because  it  suggests  a  slight  analogy 
between  the  past  and  present.  The 
stock  market  is  again  lethargic  and 
another  corner  in  a  speculatively  ex- 

ploited stock,  that  of  the  Piggly  Wiggly 
Co.,  collapsed  last  week. 

There  have  been  no  failures  in  Japan, 
but  the  near  war  in  the  Ruhr  becomes 
dally  nearer  real  war  despite  the  optim- 

ism of  some  newspaper  correspondents. 

Philip  Snowden  the  ablest  leader  of 
the  Socialist  Labor  party  in  Great 
Britain  has  introduced  a  bill  in  parlia- 

ment that  contemplates  an  abandon- 
ment of  the  Capitalistic  System  and  the 

right  of  private  ownership  in  land  in 
England.  There  is  no  likelihood  that 
the  bill  will  be  passed  now,  but  the 
support  it  has  received  and  the  serious- 

ness with  which  it  is  being  considered 

Labor  Scarcity  Feared 
in  Chicago 

_  The  demand  for  iron  and  steel  con- 
tinues heavy  with  prices  showing  an 

advancing  tendency,  and  sales  of  good 
sized  tonnages  are  reported  daily.  Ad- 

vances in  steel  warehouse  prices,  par- 
ticularly on  sheets,  are  expected  due 

to  higher  mill  quotations  in  the  Eastern 
market.  Structural  steel,  plate  and 
sheet  demand  is  active.  Specifications 
against  current  contracts  is  equally  as 
heavy  as  in  recent  weeks.  Reaction  in 
scrap  prices  is  expected  during  the 
next  few  weeks. 

The  buying  of  machine  tools  is  not 
confined  to  any  particular  industry,  but 
a  majority  of  purchases  are  being  made 
by  railroads  and  automotive  manufac- 

turers.    Sales  continue  in  fair  volume. 
Steel  mills  in  the  Calumet-Gary 

sector  are  booked  almost  solidly  for 
the  second  quarter  of  the  year.  By  the 
end  of  this  month  it  is  expected  that 
all  merchant  stacks  in  the  Chicago  dis- 

trict will  be   in   operation. 
Car  building  is  less  active  with  only 

3,800  freight  cars  bought  during  the 
v/eek;  but  the  railroads  are  to  stand 
$700,000,000  for  improvements  in  1923. 
New  building  operations  are  marking 
time  awaiting  warmer  weather,  but  the 
number  of  permits  issued  forecast 
record-breaking  activity  in  a  few 
weeks.  The  average  number  of  hours 
worked  in  machine  shops  in  the  Chi- 

cago district  is  53  per  week,  approxi- 
mately twice  the  average  for  the  same 

period  last  year. 
The  metal  trades  started  the  month 

with  5  per  cent  more  men  than  on 
Feb.  1.  Agricultural  implement  fac- 

tories registered  the  greatest  increase, 
a  growth  of  24  per  cent  in  the  number 
of  workers  in  22  plants.  Six  hundred 
and  seventy-five  Chicago  employers  re- 

ported to  the  Illinois  Department  of 
Labor  that  there  were  10,000  more  per- 

sons at  work  March  1  than  on  Feb.  1. 

The  labor  scarcity  which  first  mani- 
fested itself  in  the  steel  mills,  nearly  a 

year  ago,  is  rapidly  spreading  into 
other  industries  such  as  foundries  and 
metal-working  plants. 
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LEWIS  E.   SKIXXKR 

Joseph  T.  Ryerson  &  Son,  Inc.,  with 
main  plant  and  offices  in  Chicago,  has 
purchased  the  plant,  stock  and  good 
will  of  the  Cincinnati  Iron  &  Steel  Co., 
Cincinnati,  Ohio. 
The  Ryerson  Co.  will  now  have  six 

steel-service  plants,  located  at  Chicago, 
St.  Louis,  Detroit, 
B  u  fr  a  1  o,  New 
York  and  Cincin- 
nati. 
The  plant  of 

the  Cincinnati 
Iron  &  Steel  Co. 
occupies  a  full 
city  block  at 
Front  and  Free- 
mont  Sts. 

Cutting  and 
handling  facili- 

ties will  be  im- 
proved to  make 

possible  a  twenty- 
four  -  hour  ship- 

ping  schedule. 
The  plant  is 

well  located  for 
fast  truck  deliveries  and  is  near  the 
bridges  for  Kentucky  shipment.  Two 
loading  tracks  of  the  Baltimore  &  Ohio 
Railroad  traverse  the  plant,  greatly 
increasing  the  speed  with  which  out-of- 
town  orders  may  be  handled. 
Lewis  E.  Skinner,  who  is  well 

kniown  in  steel  circles,  through  his 
eighteen  years  with  the  Ryerson  Co., 
now  has  charge  of  the  plant.  Mr.  Skin- 

ner will  be  assisted  by  C.  A.  Parnell, 
former  assistant  to  Arthur  Allshul,  at 
the  Ryerson  Buffalo  Plant. 

Clifford  F.  Messinger,  member  of 
the  board  of  directors  and  for  the  past 
three  years  general  sales  manager  of 
the  Chain  Belt  Co.,  Milwaukee,  was 
elected  second  vice-president  at  the  an- 

nual meeting  held  recently.  Mr.  Mas- 
singer  is  also  a  director  of  the  Inter- 

state Drop  Forge  Co.,  Milwaukee. 

James  R.  Morash,  for  twenty  years 
connected  with  the  executive  staff  of 
the  General  Electric  Co.,  has  been 
elected  secretary  and  appointed  gen- 

eral manager  of  the  Lipman  Refrig- 
erator Car  and  Manufacturing  Co., 

Beloit,  Wis. 

Harry  T.  Scott,  formerly  sales  man- 
ager of  the  Detroit  Twist  Drill  Co.,  has 

resigned  to  become  New  England  repre- 
sentative of  the  Whitman  &  Barnes 

Manufacturing  Co.,  Akron,  Ohio,  maker 
of  twist  drills  and  reamers.  His  head- 

quarters will  be  at  Hartford,  Conn. 

The  Whitman  &  Barnes  Manufac- 
Ituring  Co.  will  transfer  its  New  York 
[office  and  warehouse  on  May  1  from  64 
iKeade  St.  to  99  Chambers  St. 

Fred  K.  Cordes  recently  joined  the 
[Western  Drop  Forge  Co.,  Marion,  Ind. 
iMr.  Cordes  was  formerly  with  the  J.  H. 
[Williams  &   Co.,  Brooklyn. 

F.  W.  Davis  will  have  charge  of  cost 
accounting  at  the  Western  Drop  Forge 
Co.,  Marion,  Ind.  He  was  formerly 
with  J.  H.  Williams  &  Co.,  Brooklyn. 

Brace,  Mueller  &  Huntley,  Inc., 
Buffalo  and  Syracuse,  has  been  ap- 

pointed distributing  agents  for  the 
Atlas  Steel  Corp.,  Dunkirk,  N.  Y.,  for 
New  York  state  west  of  Schenectady. 

Paul  A.  Collins,  formerly  Wash- 
ington representative  for  the  Auto- 

matic Electric  Co.,  has  been  appointed 
assistant  manager  of  the  P.  A.  X.  de- 

partment of  the  North  Electric  Manu- 
facturing Co.,  Gallon,  Ohio,  maker  of 

private  automatic  interoffice  telephone 
exchanges  and  machine  switching  sys- 

tems for  city  telephone  exchanges. 

John  G.  Baukat,  founder  and  presi- 
dent of  the  Batavia  Car  Works,  Inc., 

Batavia,  N.  Y.,  has  resigned  from  the 
board  of  directors  and  will  retire  from 
active   business. 

Michael  F.  Murphy  has  retired 
after  forty-five  years  as  general  mas- 

ter mechanic  of  the  Lackawanna  Steel 
Co.,  Lackawanna,  N.  Y. 

Leon  Ehrman,  foreman  of  the  fur- 
nace department  of  the  Cambria  Steel 

Co.,  Johnstown,  Pa.,  on  April  1  becomes 
the  superintendent  of  the  Ironton 
Steel  Co.,  Ironton,  Ohio. 

Hakon  a.  Berg  has  resigned  as  as- 
sistant general  manager  of  the  Cam- 

bria Steel  Co.,  Johnstown,  Pa.,  to  be- 
come general  manager  of  the  Ironton 

Steel  Co.,  Ironton,  Ohio. 

Charles  F.  Lederer  has  been  ap- 
pointed general  supervisor  of  rail  weld- 

ing for  the  Metal  &  Thermit  Corp., 
New  York,  and  will  organize  a  corps 
of  assistants. 

Arno  Greiner,  of  the  Singer  Manu- 
facturing Co.,  Elizabethport,  N.  J.,  has 

returned  from  six  months  in  Europe. 

H.  Patterson  Harris  has  accepted  a 
position  as  assistant  general  manager 
of  the  Automatic  Machine  Co.,  Bridge- 

port, Conn. 
William  E.  Jerauld  is  assistant 

works  manager  at  the  Bridgeport, 
Conn.,  works  of  Manning,  Maxwell  & 
Moore,  Inc. 

Claude  Hartford,  formerly  with  the 
Wilson  Welder  &  Metals  Company, 
Inc.,  is  now  connected  with  the  New 
York  Steam  Corp.  of  New  York  City. 

A.  H.  Lane  has  severed  his  connec- 
tion vsrith  the  Cohoes  Iron  Foundry  & 

Machine  Co.  to  become  Eastern  sales 
engineer  for  the  Warsaw  Elevator  Co. 

J.  S.  Marlowe  has  been  appointed 
district  sales  manager  in  the  In- 

dianapolis District  with  offices  in  the 
Roosevelt  Building,  Indianapolis,  for 
the  Atlas  Steel  Corp.,  Dunkirk,  N.  Y. 

Elmer  E.  Yake,  works  manager  of 
the  Gilbert  &  Barker  Manufacturing 
Co.,  was  the -speaker  at  the  meeting  of 
the  Engineering  Society  of  Western 
Massachusetts  held  recently  at  Spring- 

field, Mass. 

John  F.  Tuttle  has  been  appointed 
auditor  of  the  Brown-Lipe-Chapin  Co., 
Syracuse,  N.  Y. 

C.  G.  d'Ugglas  will  have  charge  of 
the  new  Detroit  office.  Majestic  Build- 

ing, of  the  Williams,  White  &  Co.,  of 
Moline,  111. 

W.  G.  McCann,  export  manager  of 
the  Hendee  Manufacturing  Co.,  Spring- 

field, Mass.,  has  returned  from  a  five 
months'  tour  of  Europe  on  business. 

E.  A.  MiniRlLL  has  been  elected 
president  of  the  Minneapolis  Steel  & 
Machinery     Co.,     Minneapolis,     Minn., 

succeeding  G.  M.  Gillette.  Mr.  Merrill 
has  been  vice-president  and  treasurer 
of  the  company  and  he  will  be  suc- 

ceeded by  G.  L.  Gillette  as  vice-presi- 
dent and  by  Cal  Sivright  as  treasurer 

of  the  concern. 

C.  A.  Thumm,  125  Light  St.,  Balti- 
more, Md.,  has  been  given  the  exclu- 

sive sales  rights  in  the  Baltimore  ter- 
ritory by  the  Rockford  Machine  Tool 

Co.,  Rockford,  111.,  for  its  machine  tool 

products. 
Joseph  R.  Shepard  is  an  engineer  in 

charge  of  the  machinery  department  of 
the  Florence,  N.  J.,  plant  of  R.  D.  Wood 
&  Co.  of  Philadelphia. 

John  S.  Makemson,  formerly  of  the 
International  Harvester  Co.  has  been 
appointed  zone  manager  of  the  Buick 
Motor  Co.  of  Flint,  Mich.,  and  will  be 
in  charge  of  sales  and  service  in  the 
Port  Huron  district.  Mr.  Makemson 
for  the  past  10  years  has  been  with  the 
Columbus,  Ohio,  branch  of  the  Harves- ter Company. 

News  of  Activities  in 
Washington 

Schedules  of  information  regarding 
costs  of  production  will  be  sent  do- 

mestic manufacturers  by  April  1  by 
the  Tariff  Commission  in  connection 
with  investigation  of  commodities  re- 

garding which  applications  for  changes 
in  duty  under  the  flexible  tariff  section 
have  been  filed,  and  which  have  reached 
the  stage  of  field  work. 

Not  later  than  May  1,  the  Commis- 
sion will  send  four  parties  of  experts 

and  accountants  abroad  to  investigate 
foreign  costs  of  production  of  the  same 
commodities.  The  flexible  tariff  sec- 

tion of  the  1922  act  provides  that  any 
change  in  duty  recommended  by  the 
Tariff  Commission  to  the  President 
shall  be  to  equalize  costs  of  production 
between  the  domestic  manufacturers 
and  those  of  the  principal  competing 
country  or  countries.  The  Commission 
also  will  appoint  a  chief  of  its  foreign 
staff  in  the  near  future,  to  open  head- 

quarters in  either  Paris  or  London  and 
arrange  for  the  visits  of  the  various 
experts  who  will  be  sent  to  Europe 
from  time  to  time.  The  Commission 
has  several  men  in  view  for  this  post, 
the  requirements  being  an  economist 
who  is  familiar  with  the  lang^uages  and 
customs  of  Europe. 

Secretary   Wainwright's   Idea 
for  Industries 

Every  factory,  every  industrial  es- 
tablishment, must  be  induced  to  take 

peace-time  steps  to  be  prepared,  in  the 
event  of  an  emergency,  to  get  into  its 
stride  maximum  production  at  the 
earliest  possible  moment.  This  point 
was  stressed  in  a  final  report  made  by 
the  retiring  assistant  Secretary  of 
War,  J.  Mayhew  Wainwright. 

"The  end  to  be  sought,"  says  Col. 
Wainwright,  "is  to  insure  that  the  pro- duction curve  in .  each  of  the  essential 
elements  of  supply  shall  njeet  the  curve 
of  the  induction  of  man-power  into 
service  at  the  earliest  point  of  time.  It 
is  of  ominous  import  to  know  that  in 
several  essential  features  of  the  ord- 

nance program,  it  will  be  many,  far  too 
many,  months  after  the  declaration  of 
war  before  we  can  hope  that  the  pro- 

duction curve  shall  meet  the  mobiliza- 

tion curve." 
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AlfrH)  M.  Shook,  a  retired  capitalist 
and  one  of  the  pioneers  in  the  develop- 

ment of  the  coal  and  iron  industries  of 
the  South,  and  formerly  connected  in 
an  executive  capacity  with  the  Ten- 

nessee Coal  and  Iron  Co.,  and  the 
Southern  Iron  Co.,  of  Chattanooga,  died 
recently  at  his  home  in  Nashville,  Tenn., 
at  the  age  of  77  years. 
Edward  H.  Dean,  aged  80  years, 

president  of  the  Dean  Brothers  Pump 
Works,  died  recently  at  his  home  in 
Indianapolis.  Mr.  Dean  was  well 
known  in  industrial  circles  and  also  in 
the  civic  life  of  his  city.  He  is  sur- 

vived by  his  wife,  three  sons  and  three 
daughters. 

Frederick  Grotenrath,  president  of 
the  American  Machinery  Co.,  Mil- 

waukee, Wis.,  died  at  St.  Mary's  Hos- 
pital on  March  15  at  the  age  of  77  years. 

He  was  born  in  Germany  and  came  to 
America  with  his  parents  as  an  in- 

fant, residing  in  Milwaukee  over  sev- 
enty-five years.  The  business  was 

established  in  1900  and  is  actively 
managed  by  his  sons  George,  Fred  and 
Edward. 

A.  L.  Pryor,  who  had  been  associated 
with  the  Kearney  &  Trecker  Corp., 
Milwaukee,  for  nearly  forty  years,  died 
recently  after  a  three  days'  illness.  Mr. 
Pryor  was  purchasing  agent  at  the 
time  of  his  death  and  was  61  years  of 
age. 

Business  Items 

The  Nashville  Blow  Pipe  &  Equip- 
ment Co.,  Nashville,  Tenn.,  manufac- 
turer of  steel  smoke  stacks,  announces 

the  moving  of  its  Nashville  plant  to  810 
Seventeenth  Ave.,  North. 
The  Hanks  Stove  Foundry,  Rome, 

Ga.,  has  started  the  construction  of  an 
addition  to  its  plant  that  will  increase 
its  capacity  about  25  per  cent.  This  is 
the  second  addition  the  company  has 
built  during  the  past  few  months. 

The  Chemical  Engineering  &  Foun- 
dry Co.  has  been  organized  in  Atlanta, 

Ga.,  by  a  group  of  business  men,  and 
has  taken  over  the  plant  and  proper- 

ties in  that  city  of  the  Pratt  Engineer- 
ing &  Machine  Co.,  planning  to  resume 

operations  at  the  plant  this  month,  ac- 
cording to  E.  Josephs,  president  and 

treasurer  of  the  new  company.  The 
plant  proper  covers  twelve  acres  of 
ground,  and  manufactures  various  types 
of  special  machinery,  etc. 

A  machine  shop  to  specialize  in  work 
of  the  printing  trades  has  been  opened 
by  Charnock-Winegar,  Inc.,  in  Buffalo. 

It  is  expected  that  two  batteries  of 
coke  ovens  with  a  capacity  of  110,000 
tons  of  coke  annually  will  be  built  by 
the  Bethlehem  Steel  Co.  at  its  Lacka- 

wanna plant. 

The  Pittsburgh  branch  of  the  Metal 
&  Thermit  Corp.,  will  be  located  at  1514 
Fayette  St.  N.  S.  after  May  1.  The 
office  is  at  the  present  located  at  801- 
807  Hillsboro  St.,  Corliss  Station. 

The  Railway  Motor  Finance  Cor- 
poration  has    incorporated   under   the 

laws  of  Illinois.  It  is  intended  to 
finance  the  needs  of  small  railroads 
and  others  in  the  purchase  of  railway 
and  express  motor  car  equipment.  At 
the  first  meeting  of  the  corporation 
J.  W.  Cain,  manager  of  purchases  of 
the  American  Short-Line  Railroad 
Association  was  elected  president. 
A.  C.  Moore,  vice-president  of  the  Chi- 

cago Railway  Equipment  Co.  and  L.  S. 
Case,  president  of  the  Waterloo,  Cedar 
Falls  &  Northern  Ry.,  were  elected  vice- 
presidents.  A.  M.  Fornwald  is  sec- 
retary-treaurer.  Offices  of  the  cor- 

poration will  be  located  temporarily  at 
616  Railway  Exchange  Building,  Chi- 
cago. 

The  Stover  Manufacturing  &  Engine 
Co.,  Freeport,  111.,  reduced  its  stock 
from  $1,500,000  to  $1,355,100. 

The  two-story  building  at  846-48 
West  Eastman  St.,  Chicago,  was 
destroyed  by  fire  with  a  loss  of  $250,000. 
It  was  occupied  by  Johnson-Carlson 
Co.,  wooden  tank  manufacturer  and 
the  Riviera  Talking  Machine  Co.  Offi- 

cials of  both  companies  reported  stock, 
plant  and  machinery  a  total  loss.  They 
expect  to  resume  operations. 

The  one-story  frame  building.  Ex- 
change Ave.  and  Dexter  Park,  Chicago, 

owned  and  occupied  by  Union  Stock 
Yards  &  Transit  Co.,  as  machine  shop, 
burned  with  considerable  loss  to  con- tents. 

The  one-story  frame  building,  300  x 
500  feet,  at  4118  South  Halsted  St., 
Chicago,  occupied  by  the  Mercury 
Manufacturing  Co.,  was  destroyed  with 
a  loss  of  $250,000.  This  company 
manufacturers  "trackless  trains." 
The  Phenix  Cheese  Co.,  which  Is 

erecting  a  $100,000  cheese  factory  and 
warehouse  at  Plymouth,  Wis.,  five 
stories,  60  x  130  ft.,  is  in  the  market 
for  a  30-ton  ice  machine,  two  150  hp. 
boilers,  engine,  generator,  etc.  Con- 

tracts for  building  construction  have 
been  let.  R.  A.  Harbach  is  general 
manager. 

The  Dry  Milk  Co.,  15  Park  Row,  New 
York,  N.  Y.,  has  awarded  contracts  for 
the  erection  of  a  new  milk  products 
plant  estimated  to  cost  $250,000  at 
Columbus,  Wisconsin.  Inquiry  is  be- 

ing made  for  the  entire  equipment  of 
factory  and  steam  power  plant  by  L. 
G.  House,  chief  engineer. 

The  city  of  Madison,  Wis.,  has  taken 
final  steps  leading  toward  the  com- 

mencement of  actual  construction  work 
on  a  new  sewage  disposal  plant,  to  be 
built  in  four  units  estimated  to  cost 
$250,000  each,  the  first  to  be  ready  July 
i,  1924.  Plans  are  being  prepared  by 
E.  E.  Parker,  city  engineer,  and  will 
be  available  to  bidders  about  April  15. 

The  Holyoke  (Mass.)  Water  Power 
Co.  has  awarded  to  the  Edgemore 
Iron  Works  of  Delaware  a  contract  for 
a  new  watertube  boiler  of  about  1,000 
hp.,  the  largest  unit  of  its  kind  in  that 
vicinity  and  the  fifth  boiler  of  that  type 
to  be  installed  for  the  company. 

Lists  have  been  sent  out  by  the 
Mercer  Motors  Co.,  Trenton,  N.  J., 
announcing  the  sales  of  the  surplus 
shop  equipment.  All  descriptions  of 
boring  machines,  milling  machines, 
automatic  machines,  screw  machines, 
turrets,  lathes,  drilling  machines, 
g^rinders  and  motors  are  being  offered. 

Examination  for  the  civil  service  po- 
sition   of    assistant    examiner    at    the 

Patent  Office,  Washington,  D.  C,  has 
been  announced  for  May  9,  10  and  11. 
Full  information  may  be  obtained  by 
writing  to  the  United  States  Civil 
Service  Commission,  Washington,  D.  C. 

The  Trindle  Co.,  Milwaukee,  Wis., 
has  been  organized  with  a  capital  stock 
of  $125,000  by  John  C.  Trindle  and 
associates  to  conduct  a  general  machine 
shop  and  automotive  repair  business, 
which  for  several  years  has  been  oper- 

ated as  a  branch  of  the  concern  of 
same  name  with  headquarters  in  Chi- cago. 

The  B.  F.  Sturtevant  Co.,  Boston, 
Mass.,  is  reported  to  have  acquired  the> 
real  estate,  buildings  and  equipment  of 
the  former  Wisconsin  Engine  Co.,  at 
Corliss,  Racine  county,  Wis.,  for  the 
purpose  of  establishing  a  western 
branch  plant  in  behalf  of  its  heating 
and  ventilating  equipment  department. 
The  Wisconsin  Engine  Co.,  originally 
the  Brown  Corliss  Engine  Co.,  was  ad- 

judicated bankrupt  in  1913  and  the 
works  have  been  idle  since  that  time 
with  the  exception  of  temporary  use 
of  parts  of  the  plant  by  several  manu- 

facturing concerns  and  more  recentlyi 
the  warehousing  of  Government  warj 
salvage  stores. 

The  Western  Pump  Co.,  Davenport, 
la.,  manufacturer  of  shallow  well 
pumping  units  has  purchased  the  entire 
plant  and  business  of  the  Chippewa 
Pump  Co.,  Chippewa  Falls,  Wis.,  and 
is  establishing  the  works  as  a  new  de- 

partment to  build  deep-well  pumps  in 
which  the  former  owners  specialized. 

The  major  interest  in  the  Lipman 
Refrigerator  Car  &  Manufacturing  Co. 
of  Beloit,  Wis.,  has  been  acquired 
by  a  number  of  manufacturers  of  Rock- 
ford,  111.,  who  with  Carl  E.  L.  Lip- 
man,  founder  and  president  of  the 
company,  will  continue  its  operation 
in  Beloit  as  a  manufacturer  of  auto- 

matic refrigerating  units.  New  offi- 
cers are:  president,  T.  E.  Swords; 

vice-president,  C.  E.  L.  Lipman;  sec- 
retary, James  E.  Morash;  treasurer, 

George  O.  Forbes;  directors,  W.  A. 
Forbes,  F.  G.  Hoagland  and  D.  F. 
Swords.  All  but  Mr.  Lipman  are 
residents  of  Rockford.  The  Forbes 
interests  own  the  Rockford  Malleable 
Iron  Works;  the  Swords  interests,  the 
Swords  Bros.  Co.,  and  Mr.  Hoagland 
is  president  of  the  National  Lock  Co. 

The  American-Oregon  Lumber  Co. 
will  build  a  $1,000,000  saw  and  planing 
mill  at  Vernonia,  Ore.,  and  has  placed 
the  contract  for  the  structural  steel, 
amounting  to  1,400  tons,  with  the  Wis- 

consin Bridge  &  Iron  Co.,  Milwaukee. 

The  Racine  Pure  Milk  Co.,  Racine, 
Wis.,  is  inquiring  for  a  40-ton  ice  ma- 

chine. Cahill  &  Douglas,  Milwaukee, 
are  the  consulting  engineers. 

The  Seamless  Products  Co.,  Mil- 
waukee, Wis.,  specializing  in  the  manu- 
facture of  acetylene  gas  tanks,  has 

made  arrangements  for  the  immediate 
reconstruction  of  its  plant,  almost 
totally  destroyed  by  fire  March  1.  The 
owTier  of  the  building,  the  McClymont 
Marble  Co.,  will  erect  a  new  brick  and 
steel  shop,  60  x  250  ft.,  IJ  stories  high, 
on  the  same  site,  at  Twenty-seventh 
and  Canal  Streets.  Practically  all  of 
the  machinery  was  damaged  beyond  re- 

pair and  will  be  replaced.  E.  J.  Lan- 
sing, president  and  general  manager, is  in  charge. 
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Negotiations  are  pending  for  the  sale 
of  the  Cortland  Steel  &  Tube  Co.,  near 
Youngstown,  Ohio,  to  a  large  automo- 

bile manufacturing  company,  accord- 
ing to  B.  F.  Spencer,  the  new  owner  of 

the  Cortland  Co. 

Contracts  have  been  awarded  for  the 
construction  of  the  two  million  dollar 
expansion  of  the  Ford  Plate  Glass  Co. 
at  Rossford,  Ohio. 

By  a  merger  recently  effected,  the 
Cox  Brass  Manufacturing  Co.  has  been 
united  with  the  Cox  Brothers  Manu- 

facturing Co.,  Inc.,  under  the  name  of 
the  Cox  Brothers  Manufacturing  Co. 
The  company  makes  bumpers  and  other 
automotive  parts.  It  is  located  at 
Albany,  N.  Y.,  with  a  branch  at  Cleve- 

land, Ohio. 

The  central  sales  office  of  the  Naval 
Department,  United  States  Govern- 

ment, will  have  a  sale  of  surplus  chain, 
clump,  composition  and  snatch  blocks. 
Sealed  bids  will  be  opened  at  11  a.m. 
on  April  17  at  the  Navy  Yard,  Wash- 

ington, D.  C. 

The  Milwaukee  Machinery  Co.,  Mil- 
waukee, Wis.,  has  been  given  the  ex- 

clusive sales  rights  in  that  territory  by 
the  Rockford  Machine  Tool  Co.,  Rock- 
ford,  111.,  for  its  products. 

The  Baltimore  &  Ohio  railroad  has 
ordered  75  locomotives  of  the  Sante 
Fe  type  to  cost  approximately  $6,000,- 
000.  The  company  also  recently  had 
fifty  of  its  old  engines  rebuilt. 

The  Atlas  Die-Casting  Corp.,  Wor- 
cester, Mass.,  has  been  incorporated 

under  the  laws  of  Massachusetts  with 
a  capital  stock  of  $100,000.  The  con- 

cern will  operate  a  plant  in  Worcester. 
Edwin  G.  Norman  is  president  and 
Alexander  B.  Campbell,  314  Main  St., 
Worcester,  is  treasurer. 

The  Triplex  Machine  Tool  Corp., 
New  York,  was  awarded  the  gold  medal 
highest  award  at  the  International  Ex- 

position of  Inventions  held  recently  at 
the  Grand  Central  Palace,  New  York, 
for  the  exhibit  of  its  combination  bench 
lathe,  milling  and  drilling  machine. 

The  Carr-Trombley  Manufacturing 
Co.,  St.  Louis,  Mo.,  millwork,  announces 
the  addition  to  its  factory  at  Second 
and  Branch  Sts.  to  cost  approximately 
$250,000. 

A  deal  involving  ten  acres  of  land 
at  Tarrant  City,  Fla.  has  been  con- 
sumated  and  it  is  announced  by  Ernest 
Creher  that  a  steel  fabricating  plant 
will  be  erected  within  the  near  future. 
The  property  adjoins  the  plant  of  the 
National  Cast  Iron  Pipe  Co.  Mr. 
Creher  is  interested  in  shipbuilding  at 
Tampa,  Fla. 

j  The    newly    enlarged    plant    of    the 
Saco-Lowell  Shops,  of  Boston,  that  has 
been  under  construction  for  some  time 
at  Charlotte,  N.  C,  is  now  practically 
completed  and  announcement  has  been 
made  that  it  will  shortly  be  ready  for 
operation.  This  company  is  a  large 
manufacturer  of  textile  machinery  and 
parts,  and  the  Charlotte  plant  will  be 
used  _  principally  for  repair  work, 
handling  the  company's  trade  in  the 
southern  territory. 

The  Production  Engineering  Corp., 
Canastota,  N.  Y.,  announces  its  incor- 

poration to  take  over  the  business  of 
the  Marvin  &  Casler  Co.,  of  Cana- 

stota.    The  new  corporation  will  con- 

tinue to  manufacture  and  sell  the 
Casler  boring  heads,  drill  chucks, 
reamer  holders,  planer  jacks  and  other 
tools.  It  will  also  engage  in  the  de- 

sign and  construction  of  special  ma- 
chinery and  tools. 

The  Illinois  Electric  Power  Co.  has 
acquired  property  rights  on  the  Illinois 
River  near  Peoria  where  it  is  expected 
the  company  will  build  a  super-power 
generating  station  with  an  initial  in- 

stalled capacity  of  53,000  horsepower 
and  an  ultimate  capacity  of  133,000 
horsepower.  The  cost  of  the  station 
and  lines  will  be  about  $4,250,000  which 
will  be  provided  by  a  new  financing 
issue. 

Gross  sales  to  the  amount  of  $210,- 
941,000  in  1922  were  reported  by  the 
Western  Electric  Co.  in  its  annual 
statement  recently  issued.  This  shows 
a  gain  of  $21,176,000  over  the  gross 
sales  of  1921  and  is  the  largest  volume 
of  business  in  the  history  of  the  com- 

pany. Charles  C.  Dubois,  president  of 
the  company,  predicts  a  further  in- 
creaes  during  1923. 

The  Bayonne  Steel  Casting  Co., 
Bayonne,  N.  J.,  to  be  known  from  now 
on  as  the  Eastern  Steel  Castings  Co., 
is  moving  its  equipment  from  Bayonne 
to  a  plant  at  Avenue  L  and  Edwards 
St.,  Newark,  N.  J.  The  buildings 
which  comprise  its  new  home  were  pur- 

chased from  the  American  Brake  Shoe 
and  Foundry  Co.  One  million  dollars 
is  given  as  the  estimate  of  the  value 
of  the  property.  Dissolution  of  the 
Bayonne  Steel  Casting  Co.  will  result 
after  the  Eastern  Steel  Castings  Co. 
has  acquired  the  organization  and 
equipment  of  the  old  company.  Al- 

though the  complete  plant  is  not  ex- 
pected to  be  in  operation  before  June 

15,  it  is  believed  that  one  unit  will  be 
running  April  1. 

The  Stark  Glass  Co.,  Massillon, 
Ohio,  has  been  incorporated  for  $300,- 
000  to  manufacture  the  Winder-Dau- 
benspeck  wide-mouth-jar  machine  in 
this  country.  At  a  recent  meeting  of 
stockholders  the  following  officers  and 
directors  were  elected:  I.  M.  Taggart, 
president;  A.  J.  Sonnhalter;  W.  H. 
Crawford,  secretary  and  treasurer; 
M.  R.  Bissell;  E.  A  Griffiths,  vice- 
president;  E.  H.  Nelson;  C.  P.  McLain; 
W.  E.  N.  Hemperly;  and  P.  L.  Hunt. 

At  a  recent  meeting  of  the  directors 
of  the  newly  incorporated  Cambridge 
Steel  Products  Co.,  Cambridge,  Ohio, 
the  following  officers  were  elected: 
Arthur  J.  Bennett,  president;  William 
Rigby,  vice-president;  Thomas  Davis, 
secretary  and  treasurer.  Directors 
named  include:  Arthur  J.  Bennett, 
William  Rigby,  Homer  A.  Forsythe, 
Thomas  Davis,  M.  L.  Hartley,  B.  C. 
Thompson,  C.  0.  Watson  and  C.  S. 
Turnbaugh. 

Purchase  of  the  plant  of  the  Federal 
Radiator  Co.  at  Zanesville,  Ohio,  by 
the  Pierce,  Butler  &  Pierce  Manufac- 

turing Co.  of  New  York,  is  announced. 
The  new  owners  have  assumed  charge 
of  the  plant.  Additional  equipment 
involving  $15,000  will  be  installed.  The 
directors  are:  J.  T.  Duryea,  New  York; 
C.  F.  Bennett,  New  York;  Arthur  C. 
Allyn,  Chicago;  Stewart  Hancock, 
Syracuse;  Irving  S.  Beeler,  Syracuse; 
Acosta  Nichols,  New  York;  and  Levi 
S.  Chapman,  Syracuse.  Officers  are 
J.  T.  Duryea,  president,  C.  F.  Bennett, 
secretary  and  treasurer. 

Export  Opportunities 
The  nurenu  of  Foreisn  iiiifl  DomeHtlo 

('(tinin*T«'e.  I>epurtin4*nt  of  Cotumerce, 
Wusliinfrton,  1>.  C.  liaK  inquirieH  for  tlie 
UKen('l<'>*  of  machinery  and  marhlne  toolH. 
An.v  litf4)rinutloii  fleHlred  revardiiiK  tliene 
opportunltl«*H  ran  be  Kecured  from  the  alMlve 
addreHN  hy  referring^  to  the  number  follow- 
InK  each  Item. 

Furnace  equipment  for  burning  powdered 
coal.  Spain.  Purchase  and  agency.  Quo- 

tations, c.l.f.  Gljon.  Terms.  Payment 
against  document.  Correspondence,  Span- 

ish.    Reference   No.   5748. 

Metal-working  Lathes.  Italy.  Manu- 
facturers' agency.  Quotations,  c.l.f.  Italian 

port.  Terms,  cash  against  documents.  Ref- erence No.  5751. 

Machinery  for  wood-working,  candy  mak- 
ing, knitting,  and  can  making.  Italy. 

Manufacturers*  agency.  Quotations,  c.l.f. 
Italian  port.  Terms.  Cash  against  docu- 

ments. Correspondence,  Italian.  Refer- 
ence  No.    5753. 

Machinery  for  curving  steel  plates  of  a 
thickness  of  15  mm.  and  a  length  of  three 
m.  and  50  cm.  for  the  manufacture  of 
enameled  tanks,  to  be  operated  by  an  elec- 

tric motor.  France.  Purchase.  Quota- 
tions, c.l.f.  French  port.  Correspondenbe, 

French.       Reference    No.    5754. 

Gasoline  propelled  portable  cranes  for 
handling  cargo  on  docks,  capacity  one  to 
five  tons,  equipped  with  motors  ana 
mounted  on  platforms  to  be  used  at  docks 
where  there  are  no  railroads.  Spain.  Pur- 

chase and  agency.  Terms,  Payments  against 
documents.  Correspondece,  Spanish.  Ref- 

erence   No.    5756. 

Electric  welding  machinery,  Norway, 

Manufacturers'  agency.  Reference  No. 5791. 

Forthcoming  Meetings 

Xatiunnl        Metal        Trades        ANSOclation* 
Twenty-fifth  annual  convention  to  bo  held 
at  Hotel  Astor,  New  York  City,  April  18 
and  19.     L.  W.  Fischer,  secretary. 

Society    of    Industrial    Engineers,    Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio.  April  18  to  20.  Secretary.  George  C. 
Dent,  327  South  La  Salle  St.,  Chicago.   111. 

.\merioan  Gear  Mannfactnrers*  Associa- tion. Seventh  annual  meeting  April  19,  20 
and  21,  Hotel  Cleveland,  Cleveland.  Ohio. 

National  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Foundrymen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,  is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore.  New 

York  City,  May  3  to  5.  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111., 
is  secretary. 

National  Suppl.v  and  Machinery  Dealers' 
Association;  Soiitliern  Supply  and  Ma<'liin- 
er.v  Dealers'  Association;  and  the  American 
Suppl.v  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati, 
Ohio,  May  17,  18.  19,  1923.  P.  D.  Mitchell, 
1819  Broadway,  New  York  City,  is  secretary. 

American  Societ.v  of  Mechajilcal  Engi- 
neers. Spring  meeting  at  Montreal.  Can.. 

May  28  to  31.  Calvin  W.  Rice.  29  W.  39tli 
St.,  New  York  City. 

American    Society   for   Testing   Materials. 
Annual  meeting  at  Atlantic  City,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,   is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
American      Society     for     Steel     Treating. 

Eastern  sectional  meeting,  Bethlehem.  Pa.. 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem, Pa. 
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The  Weekly  Price  Guide 

RISE  AND  FALL  OF  THE  MARKET 

Advances — Furnace  coke  up  25c.  per  net  ton  in  week;  rise 
due  to  increased  foreign  demand.  Pig-iron  output  heaviest 
in  several  months;  No.  2  foundry  up  50c.,  bessemer,  $1.50 
and  basic,  $2  per  gross  ton  at  Pittsburgh.  Actual  quotations 
on  steel  plates,  $2.40@$2.65  per  100  lb.,  f.o.b.  Pittsburgh; 

$2.30  mentioned  nominally.  Plate  mills  heavily  booked;  de- 
clining orders.  No  let  up  in  oil-tank  plate  inquiries;  rail- 

road car  buying  heavier.  Automotive  industry  breaking 
production  records.  Steel  shapes  and  bars,  $2.30@$2.60  on 
current  business;  $2.25  no  longer  quoted  by  mills.  Blue 
annealed  sheets  up  35c.  and  galvanized,  25c.  per  100  lb.  at 
mill. 

Electrolytic  copper  quoted  at  18Jc.  as  against  17ic.  per  lb., 
one  week  ago.  Zinc  advanced  6c.  per  100  lb.  in  New  York 
and  East  St.  Louis.  Fabricated  brass  and  copper  products 
up  lc.@Jc.  per  lb.  in  New  York;  copper  sheets  advanced 
Jc.  and  aluminum  ingots  Ic.  per  lb.  in  Cleveland  warehouses. 
Raw  linseed  oil,  in  5  bbl.  lots,  $1.08  per  gal.  f.o.b.  New 

York,  as  against  $1.04;  Cleveland  reports  $1.10,  compared 
with  $1.08,  one  week  ago. 

Declines — Lead  83c.  as  against  9c.  per  lb.  in  New  York; 
seasonal  slackening  in  demand  approaching.  Antimony 
down  Jc.  per  lb.;  market  experiencing  a  period  of  easing 

prices. 

Galvanized 
Pittsburgh      New  York     Cleveland    Chicago 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled  by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    831.55 
Northern  Basic    31.27 
Southern  Ohio  No.  2    31 .  55 

NEW  YORK— Tidewater  Delivery 

Southern  No.  2  (silicon  2.25@2.75)   '    33 .  44 BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2 .  25@2 .75)    34.17 
Virginia  No.  2    34.17 
Basic    30.50 
Grey  Forge    31.00 

CHICAGO 
No.  2  Foundry  local    31 .00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    32.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    30.50 
Basic    31.00 
Bessemer    3 1 .  00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit    6.0 
Cleveland    Simi 
Cincinnati    4@6 
New  York    5i@S| 
Chicago    4fi|5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots 

No.  10         2.6S@3.25 
No.  12         2.75@3.35 

Ntv York 

34 
No.  14. 
No.  16   

Black 
Nos.  17  and  21. 
Nos.  22  and  24. 
Nos.  25  and  26. 
No.  28   

2.85@3.45 
3.0S@3.6S 

3.35@3.60 
3.40@3.65 
3.45@3.70 
3.50@3.75 

4 
4.39 

4.44 4. 54 

4.70 
4.75 
4.80 
4.90 

Cleveland 

3.75 
3.80 
3.85 

3.95 
4.40 
4.45 4.50 
4.60 

Chicago 

4.15 
4.20 

4.25 
4.35 

4.85 
4.85 
4.90 
5.00 

Nos.   10  and  11.        3.60@4.00           4.90              4.65  4. 85 
Nos.  12  and  14.       3.70@4.10          5.00             4.75  4.95 
Nos.  17  and  21.       4.00@4.40          5.30              5.05 
Nos.  22  and  24.       4.15@4.55           5.45              5.20  5.40 
No.  26         4.30@4,70          5.60             5.45  5. 55 
No.  28         4.60@5.00           5.90              5.75  5  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 

I  to  3   

Steel Black 

64 

Iron Black 

,.      30 

BUTT  WELD 
Galv.  Inches 

52§  ItolJ   
LAP  WELD 

45J        2   
49i         2ito4   
451         4Jto6   
44^         7  to  12   

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  U         62  51i         ftolj       30 
2  to  3         63  521 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    57 
2ito6    61 
7  to  8    58 
9  to  12    57 

23 
26 
28 
26 

2   

2i  to  4. 
4i  to  6. 7  to  8.. 

9  to  12. 

55  441  2    23 
59  48§  2Jto4    29 
58  47^  4ito6    28 
54  4U  7  to  8    21 
48  35J  9  to  12    16 

Galv. 

13 

7 
11 
13 
11 

14 

9 

15 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55i%    43^%   62|%   48J% 
2i  to 6 in.  steel  lap  welded.  51%    38%    53J%    40j%    59i%   45J% 

Malleable  fittings:    Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  or  screw. . 
Cold  finished   flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base).  .  .  . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (3.00  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

3 

J2   i   
A  tol   

ew  York 
Cleveland 

Chicago 

4.50 

6.00 

4.50 
7.00 

6.00 6.00 

6.03 8.00 
6.10 4.69 

4.51 
4.45 7.00 

8.25 

7.25 

5.65 5.46 
5.65 4.20 

3.90 

4.10 4.70 
4.40 

4.60 

3.44 

3.31 
3.20 3.34 

3.21 3.10 3.34 
3.21 

3.10 

4.14 
3.61 

3.85 

3.44 
3.31 

3.20 

3.34 2.91 

2.921 

11.00 
.... 

55% 

40@55% 

50% 

8.50... 14.00 
7.35... 12.25 

7.10... 
11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      18.12J 
Tin,  5-ton  lots,  New  York      50 .  75 
Lead  (up  to  carlots),  St.  Louis           8.30;         New  York.  8.75 
Zinc  (up  to  carlots),  St.  Louis   8.00@8.05;  New  York.  8.40 
...  no         nnrrf   •       .      1  i  c  New  York  Cleveland  Chicago 
Aluminum,  98  to  99%  ingots,  1-15 

ton  lots    26.20  27.00  28.00 

Antimony  (Chinese),  ton  spot    9.75  11.50  10.50 
Copper  sheets,  base    25.00  25@25.50  23.00 
Copper  wire  (l.c.l.)    I9.62i  21.50  16.25 
Copper  bars  (l.c.l.)    23.75  24.75  19.50 

Copper  tubing  (l.cl.)    27.50  29.75  23.00 
Brass  sheets  (l.c.l.)    21.50  24.75  18.75 

Brass  tubing  (l.cl.)    26.00  29.75  20.50 
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METALS— Continued 

New  York  Cleveland  Chicago 

Brass  rods  (carlots)      19.62^  21. 7S         15.75 
Brass  wire  (carlots)     22.00         22.00           
Zinc  sheets  (casks)      11.50         11.00           
Solder  ih  and  i),  (caselots)     37.00  31.7S@34.75  20.00 
Babbitt  metil  (83%  tin)     65.00  59.00         36.00 
Babbitt  metal  (35%  tin)     40.00         18.50           
Nickel  (ingot  and  shot),  Bayonne,  N.J.  29.00           
Nickel  (electrolytic),  Bayonne,  N.  J.  .   32 .00              

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)       55 

Hot  rolled  rods.  Grade  "A"  (base)       50 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.  Va.: 

Shot   32.00     Hot  rolled  machined  rods  (base).  .  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38,00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York  Cleveland 

Copper,  heavy,  and  cruciblp.    14.75@15.25  14.00 
Copper, heavy,  and  wire      14.50(^15.00  13.50 
Copper,light,  and  bottoms...    12.50@13.00  12.00 
Lead,  heavy       6.2S@6.75  6.50 
Lead,  tea       5.75®  6.00  5.00 
Brass,  heavy,  yellow       8.75®  9.00    
Brass,  heavy,  red      12.2S®12.75  12.00 
Brass,light       7.25®  7.75  7  50 
No.  1  yellow  brass  turnings..     8.75®  9.00  8.50 
Zinc       5  00®  5.50  4.50 

pound; 
Chicago 

15.50 

14.75 
13.75 
7.25 
6.25 9.50 

12.50 
8.50 
9.25 

5.25 

TIN  PLATES — American  Charcoal  Plates — Bright — Cents  per  lb. 

New       Cleve- York         land      Chicago 

"AAA"   Grade: 
IC.  20x28,    112  sheets       22.00      18.25        18.50 
IX.  20x28,    112  sheets       24.50      21.00        20.90 

"A"  Grade: 
IC,  20x28,    112  sheets        19.50       16.00         17.00 
IX,  20x28,    112  sheets       22.00       18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       13.00       12.20         14.50 
IC,  112  sheets       13.30      12.60         14.80 

Terne   Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00        6.30  7.25 
IC,  14x20         7.25        6.55  7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  lb..    $0. 10@0.13 
Cotton  waste,  colored,  perlb.        .07®.  12 
Wiping  cloths,  njxnhperlh.  .16 

Wiping  cloths,13  5x20  ;-,per  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  siilpluir,  per  1001b    2.65 
Linseed  oil,  per  gal.,  5  bbl.lots.         1.08 
White  lead,  dry  or  in  oil     1001b.  kegs, 
Red  lead,  dry     lOOIb.  kegs. 
Red  lead,  in  oil     100 lb.  kegs. 
Fireclay,  per  100  lb.  bag.  . . . .  . 
Coke,  prompt  furnace,  Connellsville   
Coke,  prompt  foundry,  Connellsville   

Cleve- land      Chicago 

30.15         SO.lli 
.12  .08 

36.00  per  M       .10 
52.00  per  M        .13 

3.50  2.65 
3.25  3.50 
1.10  1.15 

New  York,  14.25 
NewYork„14.25 
New  York,  15.75 

.65       -     .60 

.per  net  ton      37.50 
per  net  ton         8.00 

SHOP  SUPPLIES 
Current  Discounti  from  Standard  Lists 

New 

York Machine  Bolts: 

All  sizes  up  to  1x30  in       40% 

li  and  l}x3  in.  up  to  12  in       20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 

in.  (plus  std.  extra  of  10%)      30% 
Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .    .     40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  1  in.  x  30  in..  30% 
Bolt  ends,  with  hot  pressed  nuts      40% 

Tap  bolts,  hex.  head,  list  plus      20% 
Semi-finished  nuts  |  and  larger       60% 

Case-hardened  nuts     50% 

Washers,  cast  iron,  Jin.,  per  100  lb.  (net)?6.00 

Washers,  cast  iron,  I  in., per  100  lb.  (net)  4.50 

Washers,  round  plate,  per  1001b.  Offlist  3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist  1 .00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Offlist  1 .00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  1.00 
Nuts, cold  punched, hex.,per  lOOIb.Offlist  1.00 
Rivets: 

Rivets,  T^  in.  dia.  and  smaller  ....  45% 
Rivets,  tinned    50% 

Button  heads  j-in.,  |-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net)      35 .00 

Cone  heads,  ditto   (net)        5.10 

H   to    Ig-in.   long,    all   diameters, 
£Xri2^perl00lb         0,25 

I  in.  diameter    EXTRy^       0.  IS 
J  in.  diameter    EXTRA       0  SO 

1  in.  long,  and  shorter    EXTRA      0  50 
Longer  than  5  in    EXTRA       0  25 
Less  than  200  lb    EXTRA       0.  SO 
Countersunk  heads    EXTRA       0.35 

Copper  rivets    50% 
Copper  burs           30% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.55 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 

Heavy  grade   20-5-2J% 
Rubber  and  duck: 

First  grade           60% 
Second  grade           65% 

Abrasive materi  als — In  sheets  9x1 1  in., 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         $5.84 
Emery  paper           8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3  J 

in..  No.  1  grade,  per  50  yd.  roll.        4.50 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100: Paper    1.32 
Cloth           3.02 

Cleve- 

land 
Chicago 50-10% 

so% 

50% 
50% 

33.50  net 
•  •  •  • 

3.50  net ^.00  oS 
3.90  net 

65-5% 

.  60-5% 

70% 

ro-10% 

45% 
45% 

55% 

65-10% 

80% 

34.00 
33.S0 

4.00 
3.S0 

4.50 
;.50net 

2.75 
4.00 

2.75 

4.00 

2.75 4.00 

2.75 

4.00 
50-10% 

60% 

50-10% 

tjc.  net 

33.90 

S3.7S 4.00 

3.85 

CIS 
CIS 
CSO 
0.50 

0.25 

0.50 

  33.70  base 

35% 
50% 

35% 
20% 

30.50 

30.67i 

'      0.35 

0.40 

40J%      50% 30-5%  40-5% 

50-10%  40-10% 
60-5%  60-S% 

35.84 

11.00 

31.12 

4.28 

1.24 
2.67 

36.48 

8.80 
29.48 

4.95 

1.40 

3.20 
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New  and  Enlarged  Shops 
Machine  TooIg  Wanted 

Calif..  Burbank  —  Moreland  Truck  Co. 
(garage)— 18  in.  x  18  ft.  heavy  duty  lathe for  straightening  shafts. 

Calif  ,  San  Bernardino — W.  D.  Anderson 
(machine  shop)— 12  x  16  in.  to  20  x  24  in. iron  lathe. 

III.  Chicago — International  Harvester  Co., 

606  South  Michigan  Ave. — one  bending  ma- chine. 

111.,    Oak    Park — Wielpi    &    LL.wrence — 
drill   press  for  garage  and  air  compressor. 

Kan.,  Parsons — B.  E.  Newberry  (machin- ist)— trip  hammer,  50  lb.  head. 
Kan.,  Wichita — G.  Harrison,  1236  East 

Douglas  Ave.  (garage. and  machine  shop) 
— drill    press  and   electric   drill. 

Mass..  Boston — M.  Gerber,  2150  Wash- 
ington St.  (machine  shop) — lathe,  about 

i8    in,    X    6    tt.    (used). 

Mass..  Boston  —  B.  F.  Sturtevant  Co., 
Hyde  Park  (blower  systems) — gate  shear, 
I  in.  steel  plate  capacity,  120  in.  between housings   (used). 

Mass.,  Dorchester  (Boston  P.  O.)  -— 
Baker  Pavne.  Voye  Co..  1177  Adams  St. 
(sheet  metal  workers) — 8  ft.  power  square shear    (used). 

Mass.,  FoxboTO  -^  Foxboro  Co.,  Inc. 

(manufacturer  of  tools),  address  Purchas- 
ing Agent — machine  tools  for  addition  to 

plant. 
Mich.,  Dctroit^Detroit  Twist  Drill  Co., 

2108-46  West  Fort  St. — screw  machine,  1 
or  11  in.  capacity,  wire  feed  attachment, 
counter  shaft ;  oil  pump  and  drop  hammers, 
200  lb.  standard,  with  belt  lift. 

Mich.,  Detroit — A.  N.  Haskell,  1045  Hib- 
bard  Ave. — plain  drop  hammer,  200  or  250 
lb.,  belt  lift  type. 

Mich.,  Detroit — Monarch  Stamping  Co., 
1402  4th  St. — equipment  for  the  manufac- 

ture of  light  sheet  metal  automobile  parts 
for  automobiles. 

Minn.,  Minneapolis — Stein  Electric  Shears 
Co.,  1134  Dupont  Ave.  N.,  (manufacturer  of 
barbers'  shears) — one  power  stamping  press. 
Mo.  Joplin  —  Lewis  Machine  Co.,  2nd 

and  Joplin  Sts.,  H.  L.  Lewis,  Purch.  Agt. — one   36   in.   lathe. 

Mo.,  Kansas  City — B.  McDonald  Co.,  20th 
and  Washington  Sts. — squaring  shears  for sheet  metal  work. 

N.  H.,  Hillsboro — F.  J.  Boyd — small  tools 
for  garage,  including  drills,  reamers, 
punches,  etc. ;  air  compressor  and  tank, about  150   lb.  pressure   (used). 

N.  Y.,  Ballston  Spa — E.  Balmuth  Co., 
Washington  and  Spring  Sts.  (machine  shop 
and  garage) — post  drills,  small  engine  lathe 
and  machinery  for  battery  charging  and 
repair. 

N.  Y.,  Buffalo — A.  H.  Carter,  Agt.,  919 
Kensington  Ave. — additional  garage  and  re- pair shop   equipment. 

N.  Y.,  Henderson  —  Stevens  Bros.  Co., 
Main  St.,  (garage,  marine  and  motor  re- 

pair), M.  Stevens.  Purch.  Agt. — 14  in.  back 
geared  engine  lathe,  vertical  post  drill  and 
iron  forge  castings. 

N.  Y.,  Jamestown — Malrose  Iron  &  Fuel 
Corp.,  Fluvanna  Ave. — gasoline  service  sta- 

tion machinery,  tools  and  equipment,  in- 
cluding air  pumps,  etc. 

N.  Y..  la«kawanna  (Buffalo  P.  O.) — Bd. 
Educ,  W.  J.  Breen.  Supt.  of  Schools — 
machine  shop  and  woodworking  equipment 
for  proposed  trade  school. 

N.  Y.,  Malone — T.  Hinds  Co..  107  Cath- 
erine St..  (machine  shop  and  foundry),  J.  B. 

Hinds,  Purch.  Agt. — brass  furnace,  upright 
post  drill  and  bench  milling  machine. 

N.  Y.,  Osdensburg — Hansin  &  Henry  Mo- 
tor Car  Co.  (garage,  machine  shop  and  ma- 

rine repairs) — ^portable  electric  drill.  Japan 
oven  and  internal  grinder,  Heald  or  simi- lar. 

N.  Y..  Old  Forge — Old  Forge  Garage  Co., 
Inc.,  Eagle  Bay  Rd.,  W.  S  Glenn,  Purch. 
Agt. — one  milling  machine  for  repair  shop 
(new  or  used). 

N  Y..  Rochester — C.  R.  Dray,  Agt.,  528 
Clinton  Ave.,  S. — .sheet  metal  and  iron  work- 

ing machinery  and  equipment. 
N.  Y..  Watertown — R.  E.  Parker,  144  Me- 

chanic St.  (machine  shop) — one  internal 
grinder. 

O.,  Columbus — Chase  Fdry.  &  Mfg.  Co., 
Parsons  Ave.  along  tracks  of  Hocking  Val- 

ley Ry.,  S.  M.  Chase,  Secy,  and  Genl.  Mgr. 
— two  turret  lathes,  two  engine  lathes  and 
special  pattern  working  machinery. 

O.,  Columbus — Duplex  Piston  Mfg.  Co., 
272  North  3rd  St.,  R.  D.  Hanish.  Genl.  Mgr. 
— one  12  in.  turret  lathe,  two  12  in.  engine 
lathes,  automatic  machine  to  cut  ring  groove 
and  face  off,  also  other  equipment. 

O.,  Columbus — Electric  Power  Equip- 
ment Co.,  212  North  3rd  St.,  (electrical  re- 

pairs), E.  L.  Keller,  Vice  Prcs.  and  Genl. 
Mgr. — small  lathe  and  grinder. 

O.,  Columbus — Jordan  Columbus  Co.,  264 
North  4th  St.,  (garage  and  service  station), 
B.  M.  Ellis,  Pres.  and  Mgr. — one  lathe  and 
other  equipment  for  larger  shop. 

Ore.,  Portland — J.  C.  Plopper  &  Co..  6748 
62nd  St.,  S.  E.  (tinners  and  plumbers) — 
punch  and  shear  for  angles  up  to  3  x  3  in. 
between  drive. 

Pa.,  Pittsborsrh — Acme  Stamping  &  Mfg. 
Co.,  207  Corliss  St. — double  gear  press. 
Bliss  or  equal. 

Pa..  PUtsburgh — Mansion  Mfg.  Co.,  Oli- 
vr  Bldg..  (manufacturer  of  sleeves  and  noz- 

zles)— two  auger  machines  and  one  electric 
crusher  conveyor. 

Pa.,  SellersTille — United  States  Gauge 
Co.,  A.  R  Hendricks,  Purch.  Agt. — medium 
light  punch  press,  Hendey  &  American  tool 
room  lathes  and  a  No.  2  Brown  &  Sharpe 
Universal   grinder. 

Pa..  Titnsvllle — 1.  R.  Phillip.s — garage, 
machine  shop  and  service  station  equip- ment. 

Pa.,  Tltusville — A.  G.  Vrooman — machin- 
ery, tools  and  equipment  for  garage  and 

service  station  on  Central  Ave. 

Pa.,  Warren  —  Warren  Machine  Gear 
Products  Co.  (manufacturer  of  3  speed 
transmission  systems  for  Ford  cars) — ma- 

chinery and  equipment  for  plant. 

-R.    C.   Duff.    802    Carter 
for     proposed     railroad 

Tex..    Houston- 
Bldg. — equipment shops. 

Tex.,  Mineral  Wells — Machine  Shop,  Box 
88 — 14  X  26  in.  screw  cutting  engine  lathe. 

Wis.,  Madison — Madison  Tool  &  Stamp- 
ing Wks..  1970  Helena  St. — small  tools  and 

equipment  for  automobile  repair  and  re- 
grinding   department. 

Wis..  Madison — C.  Tantillo.  Regent  St. 
and  West  Washington  Ave. — automobile  re- 

pair machinery,  gasoline  pumps  and  tree  air 
equipment  for  proposed  |40,000  garage. 

Wis..  Milwaukee  —  Lighthouse  Superin- 
tendent, Federal  Bldg..  C.  H.  Hubbard, 

Purch.  Agt. — one  air  drill,  one  geared  air 
drill  and  one  air  power  wire  brush. 

Ont..  Cedar  Springs — H.  Downey  and  H. 
Dewar — complete  equipment  for  garage  and 
repair  shop. 

Machinery  Wanted 

Ala..  Albany — Decatur  Cornice  &  Rooflng 
Co. — slow  speed  cold  saw. 

Ala..  Birmingham — Hammille  Printing  & 
Letter  Co..  1714  3rd  Ave.,  N. — Ludlow  auto- 

matic type  casting  machine,  one  standard 
and  one  auxiliary  linotype  machine. 

Ala.,  Florence — District  Engineer.  United 
States  Engr.  Office — receiving  bids  until 
Apr.  3  for  furnishing  head-gate  track, 
screen  track,  sea  castings,  vent-outlet  cast- 

ings with  bell-mouth  castings,  etc.,  for  the 
power  house  section  of  Wilson  Dam. 

Calif..  lios  Angeles — Cabinet  Shop.  1427 
60th  PI.,  Maywood — power  circular  saw. 

Calif.,  tos  Angeles  —  Walsh  Automatic 
Coupling  Co..  c/o  Miller  &  Farrell,  Archt., 
Western  Mutual  Life  Bldg. — li  ton  travel- 

ing  crane    for    proposed    foundry    at     San 
Pedro. 

Calif.,  San  Francisco  —  The  Guadalupe 
Lime  &  Cement  Co.,  16  California  St. — 
equipment  for  proposed  ?250,000  cement 
plant  at  San  Jose. 

Conn.,  Bridgeport — P.  Epifano,  25  Chest- 
nut St.  (builder) — ^portable  saw  cutting 

outfit    (used). 
Conn.,  Hartford  —  Philbrick-Booth  Fdry. 

Co.,  381  Homestead  Ave. — 5  ton  traveling 
crane,  30  ft.  span,  hand  operated  (used). 

Conn.,  Rockville — Rockville  School  Dept. 
vocational  equipment  for  $400,000  high 
schooL 

III.,  Chicago— W.  Reid  Co.,  537  South  La 
Salle  St. — job  printing  equipment. 

III.,  Clilcago — Washington  Gas  &  Electric 
Co.,  2031  Peoples'  Gas  Bldg. — coal  and  ash handling  equipment  for  power  house  at 
Washington  Court  House,  O. 

III.,  Chicago  —  Wolcott  Shop,  8006 
Emerald  Ave.,  J.  Wolcott,  Purch.  Agt, — 
woodworking  machinery. 

III.,  Edwardsvllle — Madison  County  Min- 
ing Co, — $75,000  worth  of  equipment,  in 

eluding  shaft,  ventilation  and  hoisting  fa 
cilities,   etc. 

III.,  Peoria — Aitken-Hagerty  Supply  Co. 
— iron  and  woodworking  machinery,  also 
laundry  machinery  and  electric  motors. 

Ind..  Waba*h — J.  F.  Ferry  (job  printer) 
— power  paper  cutter. 

la..  Cedar  Kapids — Disbrow  Sash  &  Doot 
Co..  627  South  1st  St.  —  machinery  and 
equipment  for  $200,000  addition  to  plant. 

Mass.,  Oreenwood — Geizer  Press,  address 
Manager — 10  x  19  in.  printing  presa 
Chandler  &  Price   preferred    (used). 

Mass..  Methuen  (Lawrence  P.  O.)  — 
Chairman  of  School  Bd. — woodworking 
machinery,  including  sa*s,  tables,  planers, 
matchers,  sanders,  lathes,  etc.,  for  new 
high  school. 

Mich..  St.  Joseph — Cooper-Wells  Hosiery 
Mfg.  Co. — machinery  for  proposed  hosiery 
mill  at  Albany,  Ala. 

Mo..  Kansas  City — New  Process  Co.,  836 
Ijee  Bldg — stills,  condenser,  box,  pipe,  oil 
pump,  oil  Altering  and  reclaiming  equip- ment. 

N.  Y.,  .\ubum — Enterprise  Fdry.  Co.,  46 
Washington  St. — table  or  barrel  sand  blast 
equipment    (used). 

N.  Y.,  Binghamton — C.  H.  Moss,  87  Car- 
roll St, — gasoline  and  service  station  equip- 

ment. 
N.  Y.,  Binghamton — Parlor  City  Paper 

Box  Co.,  196-200  State  St. — machinery  and 
equipment  for  the  manufacture  of  paper boxes. 

N.  Y.,  Binghamton — Sherwood  &  Rislcy, 
69  East  Catherine  St.  (manufacturer  of  ice 
cream  cones) — complete  machinery  and 
equipment  for  3   story  addition  to   plant. 

N.  Y..  Bombay — Shields  Consolidated 
(manufacturer  of  shoes  and  moccasins) — 
power  operated  shoe  stitchers  and  iedther 

splitter. 
N.  Y..  Brownville — L.  M.  Kilbome  (wood- 

working)— 6  in.  bench  jointer  and  sanding 
machine. 

N.  Y.,  Buffalo — H.  T.  Bently,  67  Elmwood 
Ave. — one  small  Hobart  i  hp,  electric 
beater  and  equipment  for  bakery. 

N.  Y.,  Buffalo — B.  A.  Fryer,  731  Jeffer- 
son Ave. — equipment  for  the  manufacture 

of  knit  goods. 

N,  Y..  Buffalo — P.  W.  Knukenberg.  702 
Michigan  Ave. — three  drum  steam  hoists 
and  stiff  leg  derrick. 

N.  T..  Buffalo^E.  C.  Randall.  South  Park 
Ave.  and  Colgate  St, — service  station  equip- 

ment and  two  15,000  gal.  gasoline  tanks 
and  pumps. 

N.  Y..  Celoron — Bd.  Educ. — ^vocational 
equipment  for  $95,000  high  school. 

N.  Y..  Dolgeville — Breckwoldt  Sounding 
Board  Co.  (piano  parts) — one  handsaw 
complete  with  table  and  frame,  also  one 
double  surface  planer,  Barnes  or  equal. 

N.  Y..  Fulton — Iroquois  Steel  Co. — com 
plete  equipment  for  rolling  mill. 
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N.  Y.,  Geneva — Geneva  Ice  Cream  Co.,  Q. 
A.  Wegner,  12  Amherst  St.,  Rochester, 
Purch.  Agt.  —  complete  machinery  and 
equipment  (or  ice  plant,  capacity  30  ton 
per  day. 

N.  Y.,  Gouverneur — E.  Pettis  Co.,  West 
Main  St.  (lumber,  sash  and  doors) — slab 
gang  saw  with  table  and  edger. 

N.  Y.,  HenderBoii. — E.  S.  Howard,  Main 
St.  (vulcanizing,  tire  and  rim  repair)  — 
wire  brush  machine  and  brushes  for  clean- 

ing and  scoring  rubber ;  compressor  and 
tank  ;    vulcanizing   molds. 

X.  Y.,  Jamestown — Arrow  Garter  Co.,  226 
Wellman  Bldg. — machinery  and  equipment 
for  7U0  sq.ft.  of  floor  space,  for  the  manu- 

facture of  garters. 

N.  Y.,  Jamestown — Cold  Springs  Garage, 
Fluvanna  Rd.,  C.  A.  Nelson,  Proprietor — 
complete  battery  charging  outfit. 

N.  Y.,  Jamestown  —  Jamestown  Wood 
Finishing  Co.,  East  End  (manufacturer  of 
fillers,  paints,  etc.) — machinery  and  equip- 

ment for  addition  to  plant. 

N.  Y.,  I-Ittle  Falls — Herkimer  Mills  Co., 
Mohawk  St. — raw  stock  dyeing  machine 
and  a  raw  stock  drying  machine  for  wool 
or  cotton,   1,000   lb.   capacity   (used). 

N.  Y.,  Maeedon — W.  F.  Waiz — lathe,  saw 
and  table. 

N.  Y.,  New  York — Amer.  Cigar  Co.,  Ill 
5th  Ave. — equipment  for  proposed  cigar 
plant  at  Newport,  R.  I. 

N.  Y.,  New  York — Sunshine-Jasper  Co., 
59  East  8th  St.  (gas  irons),  M.  Sunshine, 
Purch.  Agt. — various  sizes  of  steel  bush- 

ings, already  made  up,  for  use  in  jiga. 

N.  T.,  Kochester — Phillips  Ribbon  &  Car- 
bon Co.,  17  Elm  St. — machinery  and  equip- ment for  the  manufacture  of  carbon  ribbon 

products. 

N.  Y.,  Rochester — Ward  Bros.  Co.,  Murray 
and  Texas  Sts — mechanical  equipment  for 
$21,000  addition  to  bakery. 

N.  Y.,  Sauqaoit — Sauquoit  Canning  Co„ 
H.  Milbower,  Mgr. — special  filling  machin- 

ery for  tin  containers. 

N.  Y.,  Theresa  —  Flaxwood  Corp.  (tex- 
tiles), P.  H.  Slate,  Otis  Bldg.,  Watertown, 

Purch.  Agt. — cold  rolled  shafting,  i  to  2}J 
in. ;  several  transmission  line  clutches ; 
hangers  and  couplings;  prices  on  16  to  30 
In.  steel  split  pulleys. 

N.  Y.,  Watertown — Taggart  Bros.  Paper 
Co.,  West  Main  St.,  J.  Taggart,  Purch.  Agt. 
— roll  grinding  machine  and  power  oper- 

ated  metal  saw,  capacity   up   to  6   x  6   in. 

N.  C,  Charlotte  —  Lockwood,  Greene  & 
Co.,  Engrs.,  Piedmont  Bldg. — receiving  bids 
for  machinery  for  proposed  cotton  mill  of 
the  Pacific  Mills  at  Duncan,  S.  C. 

N.  0..  Kalelgh — H.  S.  Storr  Co..  120  West 
Martin  St. — woodworking  machinery  and 
equipment,  to  replace  that  which  was  de- 

stroyed by  fire. 

N.  C.  StatesvlUe — C.  H.  Turner's  Fdry. — complete  foundry  equipment. 

O.,  Cincinnati  —  Cincinnati  Galvanizing 
Co.,  McMioken  Ave.,  A.  Schott,  Pres. — fur- 

naces, cranes  and  hoists. 

O.,  Do^er — F.  J.  Lewis  Mfg.  Co./— ma- 
chinery and  equipment  for  plant  for  the 

manufacture  of  tar  and  tar  products,  to  re- 
place that  which  was  destroyed  by  fire. 

O.,  Gallon — E.  M.  Freese  &  Co.  (brick  and 
clay  worliing  machinery) — one  3  ton  crane, 
cupola  and  blowers. 

O.,  Newark — Upson  Coal  Co.,  G.  Upson, 
Pres.  and  Mgr. — special  equipment,  in- 

cluding shaker  screens  and  loading  boom, 
for  mine  at  Dixie. 

O.,  St.  Bernard  (Cincinnati  P.  O.) — The 
city,  J.  A.  Broxterman,  Dir.  of  Public 
Service — receiving  bids  until  Apr.  3  for 
furnishing,  delivery  and  erection  of  coal 
handling   equipment. 

O.,  Yonngstown  —  Melvin  Rail  Splicing 
Co.,  Inc..  C.  H.  Melvin.  Pres. — machinery 
and  equipment  for  proposed  rail  splicing 
plant  at  Warren, 

Pa..  Erie — Goekler  Mfg.  Co.,  12th  St.— 
additional  machinery  and  equipment  for 
the  manufacture  of  refrigerator  parts. 

Pa..  Hone'dale — J.  C  Wolwood  Silk  Co. — 
machinery  and  equipment  for  silk  mill  at 
Lake  Ariel  (Ariel  P.  O.). 

Pa.,  Johnstown — Henderson  Bros.,  221 
Market  St. — laundry  and  dry  cleaning  equip- ment. 

Pa.,  Latrobe — Vulcan  Mold  &  Iron  Co., 
E.  H.  Williams.  Purch.  Agt.— one  5  ton 
special  low  head  room  crane. 

Pa.,  FhUa. — M.  Bemheim  &  Sons  Co.,  3rd 
and  Master  Sts.  (manufacturer  of  furni- 

ture)— Sanders,  boring  machines,  tenon  ma- chines, saws,  etc. 

Pa.,  Phila. — J.  A.  Beyer,  312  Falrmount 
Ave.  (iron  works) — one  50  in.  or  larger, 
roller  for  heavy  sheets. 

Pa.,  Phila — Carrick  &  Rusted,  Lehigh 
Ave.  and  Mutter  St.,  (nickel  plating 
works),  A.  Carrick,  Purch.  Agt. — electro- 

plating equipment,  buffing  machines,  etc., for  new  plant 

Pa.,  Phila. — Pennsylvania  Axminster  Car- 
pet Co.,  10th  and  Diamond  Sts.,  A.  Folwell, 

Purch.  Agt. — vats,  centrifugal  dryers,  dry- ing machines,  etc. 

Pa.,  Plttsbnrgh  —  Amer.  Window  Glass 
Co.,  Farmers'  Bank  Bldg.,  W.  L.  Monro, Pres.  and  Genl.  Mgr. — 10  mechanically 
operated  heavy  duty  type  gas  producers. 

Pa.,  PlttsborKh — Bessemer  &  Lake  Brio 
R.R,  Carnegie  Bldg.,  (subsidiary  of  Car- 

negie Steel  Co.),  W.  A.  Parker,  Purch.  Agt. — one  jib  crane. 

Pa.,  Pittsbnrgh — F.  I.  Ellis,  Engr.  Far- 
mers' Bank  Bldg. — six  sheet  mills  and  other 

equipment,  including  one  75  ton  ladle  crane, 
one  5  ton  stripper  crane,  two  3  ton  jet 
cranes  and  two  10  ton  cranes  with  10  ton auxiliary. 

Pa.,  Pittsbnrgh — Jones  &  Laughlln  Steel 
Corp.,  3rd  Ave.  and  Ross  St.,  A.  Ochsen- 
hirt,  Purch.  Agt. — two  15  ton  cranes  for 
Soho  and  Woodlawn  plants. 

Pa.,  Pittsburgh — Pittsburgh  Plate  Glass 
Co.,  Frick  Bldg. — 10  ton,  3  cu.yd.  bucket 
crane  for  Zanesvllle,  O. 

Pa.,  Pittsburgh — Union  R.R.  Co.,  Car- 
negie Bldg.,  (subsidiary  of  Carnegie  Steel 

Co.),  W.  A.  Parker,  Purch.  Agt. — one  single 
I  beam  crane. 

Pa.,  Russell — H.  Crecast — blacksmith 
shop  equipment,  to  replace  that  which  was 
destroyed  by  fire. 

Pa.,  RnsseU — W.  Phillips — blacksmith 
shop  equipment. 

Pa.,  Tacony  (Phila.  P.  O.) — Electric  Fdry. 
&  Engine  Co. — one  5  ton  electric  hoist,  2 
phase,  220  volt. 

Pa.,  Warren — Jacobson  Gas  Engine  Co. 
— machinery  and  equipment  for  factory  to 
replace  that  which  was  destroyed   by  Are. 

R.  I.,  Providence  —  M.  F.  Williams  Co. 
(manufacturer  of  jewelry),  address  Pur- 

chasing Agent — grinders,  polishers,  etc., 
also  tools  for  very  fine  metal  work. 

S.  C,  Badham — Dorchester  Lumber  Co. — 
edging  grinder  for  planing  mill. 

Tenn.,  Fayettevllle — J.  L.  Dorsey — 12  to 
20  ton  ice  plant,  including  boiler  large 
enough  to  furnish  additional  power  for  other machinery. 

Tex.,  Dallas — P.  Neugebauer,  4005  Euclid 
Ave.,  (cabinet  maker) — ^power  silent  cutter 
with  power  attachment,  belting  and  electric 
motor. 

Tex.,  Dallas — ^Print  Shop,  1701  Hickory 
St. — 12  X  18  in.  platen  press. 

Tex.,  Jayton — ^W.  J.  Wade  (job  printer) — linotype. 

Wash.,  Aberdeen — Grays  Harbor  Veneer 
Co.,  A.  A.  Bator,  Purch.  Agt. — machinery 
for  proposed  veneer  plant  at  Hoquiara. 

Wash.,  Cheney — Print  Shop — Miehle  job 

press. 
W.  Va.,  Clarksburg — G.  W.  Riley — ^ma- 

chinery and  equipment  for  plant  for  the 
manufacture  of  automobile  tops. 

W.  Va..  Moundsville — Marshall  Dairy 
Products  Co. — 15  ton  ice  ammonia  com- 

pressor. 
W.  Va.,  Wheeling — The  city,  R.  A.  Con- 

rad, Engr.,  City  Hall — 10  ton,  39  ft.  8 
in.,  3  motor  crane  for  filtration  plant. 

Wis.,  Appleton — Northern  Boiler  &  Struc- 
tural Iron  Wks.,  W.  H.  Timm,  Mgr. — two 

electric  traveling  cranes  (new)  and  floor 
equipment   for   fabricating   shops. 

Wis.,  Cassvllle  —  Klindt-Geiger  Canning 
Co.,  c/o  A.  J.  Klindt — power  machinery 
and   canning  machinery  to  can   peas. 

Wis.,  Hortonville — Pox  Valley  Canning 
Co.,  J.  Pritchard,  Purch.  Agt. — canning 
machinery,  including  sealers,  fillers,  cookers, etc. 

Wta..  Madison — C.  B.  Fritz.  13S  North 
Frances  St.  — ■  woodworking  machinery, 
planer  and  power  machinery  for  proposed 
J.'JO.OOO   shop. 

Wis.,  Madison— M.  A.  Wahl,  117  West 
Johnson  St. — laundry  equipment,  including 
dryers,  for  proposed  apartment  building. 

Wis.,  Milwaukee — Central  Product  Co., 
c/o  J.  A.  Padway,  603  Caswell  Block — re- 

frigeration machinery,  several  ton  capacity. 

Wis.,  Mllwaokee — Frank  Pure  Food  Co. 
288  Bast  Water  St. — special  kraut-canning 
machinery,  belting  and  shafting  for  pro- 

posed additions  to  factory  at  Franksville. 

Wis.,  Milwaukee — C.  A.  Rodemann,  1925 
Nash  St.  (woodworker)  —  combination 
jointer  and  saw. 

Wis.,  Milwaukee — W.  Schroeder,  86  Mich- 
igan St. — ice  machine,  capacity  from  5  to 10  ton. 

Wis.,  St.  Franets — J.  Handle  (woodwork) 
—12  In  circle  saw,  double  arbor. 

Wis.,  Shnllsburg— Northern  Mining  Co.— mill  equipment  and  power  machinery  for Paquette  mine. 

Wis.,  Union  firove — Bd.  Educ,  E.  H. 
Swantz,  Secy. — manual  training  and  wood- workmg  equipment  for  proposed  grade  and high  school 

loi^'*^,.,  ̂ ??"'5;*"**— P-  Kuehlhorn,  Bur- le  gh  Rd.,  R.  P.  D.  (meat  products)— re- frigeration machinery,   medium   size. 

N.  8.,  Oxford — Oxford  Mfg.  Co.  (textiles) 
—upright  drying  machine,  80  in.  wide,  200 yd.  capacity   (used). 

T  .9"*^  Alexandria— Graham  Creamery  Co., Ltd.,  R.  M.  Graham,  Purch.  Agt. — complete equipment  for  creamery. 

Ont.,    Dresden — A.    Cameron,    Main    St.   complete    machinery    and    equipment    for 
grist   mill,    to   replace   that  which   was  de- stroyed by  fire. 

Ont.,  Windsor — T.  Bryan,  182  Elm  Ave,   complete  oxy-acetylene  welding  outfit. 
Que.,  Coatlcook — V.  Gobeil  —  complete equipment  for  new  bakery. 

Que.,  Lacbine — Saxonia  Fruit  Preserv- 
ing Co.,  Ltd.,  A.  Lefebre,  Purch.  Agt.— ma- chinery and   equipment  for  plant,  required 

Que.  Montreal— Harbor  Comrs.  of  Mon- 
treal, M.  P  Pennell,  Jr.,  Genl.  Mgr.  and becy. — complete  conveying  and  elevating equipment  for  proposed  grain  elevator. 

**",®'  „?''**'"■'•'  MJnes — J.  Proulx — one cupola,  30  in.  Inside  lining;  blower;  foun- 
dry and  plating  equipment  for  the  manu- 

facture  of  grey  iron  castings  and  electro- 

Que.  Three  Rivers— International  Paper 

™  ,■'  Lt'J-— eruider  unit  for  ground  wood pulp  and  digester  for  sulphate  pulp. 
Uiaiiiiiiiiiitiiiiiiiiiiitiiiiiiiii 

L 
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Metal  Working  Shops 
lllllilllllllllil|i||||l),iil|||,„lll,lll   Ili||„,|||t||„   IIIIIIIIIKIMillllll? 

Calif.,  Richmond — The  Pacific  Sanitary 
Mfg.  Co.,  67  New  Montgomery  St.,  San Francisco,  awarded  the  contract  for  the 
construction  of  a  factory  for  the  manufac- 

'"""?  ?,',;S'a/[^'''"^  fixtures,  here.     Estimated 
cost  $150,000. 

•  P*"'-;,,®""  '■ranclsco — The  Christie  Ma- chine Wks.,  191  Fremont  St.,  awarded  the 
contract  for  the  construction  of  a  1  story machine  shop  on  Howard  St.  near  Beale  St. Estimated  cost  $15,000. 

Calif.,  San  Francisco — E.  and  H.  Lewis, 
334  6th  St.,  awarded  the  contract  for  the 
construction  of  a  1  story  machine  shop  on 
Polsom  St.  near  9th  St.  Estimated  cost 
$3,000.     Noted  Mar.  15. 

Calif..  San  Pedro — The  Walsh  Automatic 
Coupling  Co.,  c/o  Miller  &  Farrell,  Archts., Western  Mutual  Life  Bldg.,  Los  Angeles,  Is 
having  plans  prepared  for  the  construction 
of  a  1  story,  150  x  180  ft.  foundry,  here. 

Calif.,  Taft  —  The  Taft  Union  High 
School  Dist.,  E.  W.  Nisbet,  Jr.,  Clk.,  will 
receive  bids  until  Apr.  3  for  the  construc- 

tion of  a  group  of  school  buildings,  includ- 
ing auditorium,  gymnasium  and  shop  build- 

ings. Estimated  cost  $150,000.  W  H 
Weeks,  369  Pine  St.,  San  Francisco,  Archt. 
Noted  Jan.   25. 

Conn.,  Bridgeport — H.  J.  Piatt,  388  Fair- 
field Ave.,  is  receiving  bids  for  the  con- 

struction of  a  1  story,  107  x  176  ft.  garage, 
automobile  sales  and  service  station.  Esti- 

mated cost  $50.0no.     Private  plans. 

III..  Chicago — The  Broderick  Teaming  Co., 
3221  Shields  Ave.,  awarded  the  contract  for 
the  construction  of  a  1  story.  100  x  125  fi. 
garage  at  3226  Shields  Ave.  Estimated 
cost  $40,000. 
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III.,  Chicago — Crocker,  Kracow  &  Geiber, 
c/0  D.  S.  Klatter,  Archt.,  64  West  Randolph 
St.,  are  having  plans  prepared  for  the  con- 

struction of  a  2  story  garage  and  office 
building  at  4117-25  Bway.  Estimated  cost 
J275,000. 

ni.,  Chicaero — The  Harrington  &  King 
Perforating  Co.,  614  North  Union  Ave.,  is 
having  plans  prepared  for  the  construction 
of  a  1  story  factory  to  contain  60,000  sq.ft. 
of  floor  space,  for  the  manufacture  of  min- 

ing screens,  on  Fillmore  and  Waller  .Sts. 
Estimated  cost  $275,000.  G.  C.  Nimmons 
Co.,  122  South  Michigan  Ave.,  Archts. 

111.,  ChicaKO — E.  Neylon,  1637  East  79th 
St.,  awarded  the  contract  tor  the  construc- 

tion of  a  1  story,  50  x  200  ft.  garage  on 
78th  St.  and  Stony  Island  Ave.  Estimated 
cost  $40,000. 

la.,  Sioux  City — The  Sioux  City  Brick  & 
Tile  Co.,  9  West  3rd  St.,  avirarded  the  con- 

tract for  the  construction  of  a  5  story,  60  x 
80  ft.  machine  house,  also  six  1  story,  44  x 
136  ft.,  44  x  126  ft.,  60  x  60  ft.,  38  x  59  ft., 
38  X  44  ft.  and  24  x  52  ft.  factory  buildings, 
on  Riverside  St.  Estimated  cost  $100,000. 
D.  P.  Mahoney,  Pres. 

Kan.,  AufTUKta  —  The  Schoeb  Motor  Co. 
will  build  a  1  story.  125  x  125  ft.  garage. 
Estimated  cost  $40,000.     Noted  Feb.  15. 

I^a.,  Alexandria  —  The  Texas  &  Pacific 
Ry.,  Texas  &  Pacific  Ry.  Bldg..  Dallas,  Tex., 
plans  to  build  shops  and"  terminals,  includ- ing round  house,  distribution  yards,  stor- 

age tracks,  repair  shops,  .supply  house,  etc., 
here.  Estimated  cost  $1,000,000.  These 
will  be  used  jointly  by  the  Texas  &  Pacific 
Ry.  and  the  Missouri  Pacific  R.R.  E.  F. 
Mitchell,  Ch.  Engr. 

Mass.,  Everett — The  Beaudry  Co.,  Inc., 
45  Bromfleld  St.,  Boston,  awarded  the  con- 

tract for  the  construction  of  a  1  story,  70  x 
142  ft.  foundry  for  the  manufacture  of 
power  hammers  on  the  Parkway,  here.  Es- 

timated cost  $50,000. 

Mass.,  Foxboro — The  Foxboro  Co.,  Inc., 
plans  to  build  a  4  story,  65  x  160  ft.  and 
55  X  60  ft.  addition  to  its  factory  for  the 
manufacture  of  gauges,  etc.  Estimated 
cost  $135,000.  Engineer  or  architect  not 

.  announced. 

Mass.,  Springrfleld  —  The  Mack  Motor 
Truck  Co.,  278  Chestnut  St.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
80  X  200  ft.  garage  and  service  station  with 
a  35  X  80  ft.  ell,  on  State  St.  Estimated 
cost  $60,000. 

Mass.,  West  Springrfleld — The  Smith 
Springfield  Body  Corp.  will  soon  award  the 
contract  for  the  construction  of  a  1  story, 
90  X  470  ft.  factory.  Estimated  cost  $125,- 
000.     Private  plans. 

Mich.,  Big:  Rapids — Turner,  Crimmins  & 
Waters  are  having  plans  prepared  for  the 
construction  of  a  1  story,  180  x  240  ft.  gar- 

age. Estimated  cost  $100,000.  Lane, 
Davenport  &  Peterson,  2320  Dime  Bank,  De- 

troit, Archts. 

Mo.,  St.  Ix>nis — The  Armature  Rewinding 
Co.,  3305  Washington  Ave.,  awarded  the 
contract  for  the  construction  of  a  2  story, 
50  X  124  ft.  electrical  factory  at  605-11 
North  Leonard  Ave.  Estimated  cost  $50,- 000. 

Mo..  St.  I.ouis — The  Missouri,  Kansas  & 
Texas  Ry.,  Ry.  Exch.  Bldg.,  plans  to  build 
repair  shops,  machine  shops,  round  houses 
and  round  house  facilities.  Estimated  cost 
$1,510,000.  F.  Ringer,  1520  Ry.  Exch.  Bldg.. 
Ch.  Engr. 

N.  Y.,  Buiralo — Badner  &  Block,  575  Jef- 
ferson Ave.,  are  building  a  garage  and  ma- 

chine shop,  90  car  capacity. 
N.  T.,  BniTalo — The  New  York  Telephone 

Co.,  44  Church  St.,  plans  to  build  a  garage 
and  machine  shop,  70  car  capacity,  in  con- 

nection with  new  production  and  equip- 
ment building  at  63-81  East  Delevan  Ave. 

N.  Y.,  Lacliawanna  (Buffalo  P.  O.) — The 
Bd.  Educ.  plans  to  build  several  new 
schools,  including  a  trade  school.  Cost  will 
exceed  $500,000.  Engineer  or  architect  not selected. 

N.  T..  I.owvllle — The  Acme  Road  Mchy. 
Co.,  Frankfort,  plans  to  build  an  80  x  300 
ft.  factory  for  the  manufacture  of  road  ma- 

chinery, here.  Cost  between  $50,000  and 
$60,000. 

N.  Y.,  New  York — The  city.  Room  2034. 
Municipal  Bldg.,  will  soon  receive  bids  for 
the  construction  of  a  1  story,  50  x  90  ft. 
addition  to  its  garage  on  90th  St.  and  East 
River.  Estimated  cost  $50,000.  Private 

plans. 
N.  Y..  Orchard  Park — A.  J.  Schreiber.  Jr., 

Hamburg,  has  purchased  site  and  plans  to 
build  a  garage  on  Buffalo  and  West  Quaker 
Sts.,  here.  Cost  between  $40,000  and 

$50,000. 
O.,  Cleveland  —  The  Federal  Brass  Co., 

1000  Champlain  Ave.,  awarded  the  contract 
for  the  construction  of  a  1  and  2  story,  89 
x  139  ft.  factory  on  East  27th  St.  near 
Payne  Ave.  Estimated  cost  $60,000.  R.  H. 
Hunger,  Treas. 

O.,  Cleveland — The  Forest  City  Fdry.  & 
Mfg.  Co.,  1220  Main  St.,  manufacturer  of  hot 
air  furnaces,  awarded  the  contract  for  the 
construction  of  a  1  story,  120  x  300  ft.  and 
40  X  40  ft.  foundry  and  cupola  on  West  90th 
St.  along  tracks  of  Cleveland,  Cincinnati, 
Chicago  and  St.  Louis  Ry.  Estimated  cost 
$200,000.     A.  Gerdum,   Pres.     Noted  Feb.  1. 

C,  Cleveland — The  Natl.  Lamp  Wks.  of 
the  General  Electric  Co.,  Nela  Park,  awarded 
the  contract  for  the  construction  of  a  3 
story,  96  x  325  ft.  addition  to  its  factory  on 
East  152nd  St.    Estimated  cost  $190,000. 

C,  Gallon — E.  M.  Freeze  &  Co.,  manu- 
facturer of  clayworking  machinery,  are 

having  plans  prepared  for  the  construction 
of  a  1  story  foundry  and  pattern  shop. 
Lockwood,  Greene  &  Co.,  Hanna  Bldg., 
Cleveland,   Engrs.   and  Archts. 

C,  Shelby — The  Shelby  Spring  Hinge  Co. 
awarded  the  contract  for  the  construction  of 
a  2  story,  40  x  162  ft.  addition  to  its  fac- 

tory. Estimated  cost  $75,000.  L.  D.  Ma- 
lone,  Mgr.     Noted  Mar.  8. 

Pa.,  Charleroi  —  J.  M.  Beall  &  Son, 
Archts.,  Monessen,  will  receive  bids  until 
Mar.  30  for  the  construction  of  a  2  story, 
66  X  100  ft.  garage.  Estimated  cost  $60,000. 

Pa.,  Galeton — The  Keystone  Garage  Co. 
will  receive  bids  until  Apr.  7  for  the  con- 

struction of  a  1  storv,  75  x  126  ft.  garage. 
Estimated  cost  $40,000.  H.  Haskell,  Hulett 
Bldg.,  Elmira,  N.  Y.,  Archt. 

Pa.,  Johnstown — The  Trabold  Motors  Co., Swank  Bldg.,  plans  to  build  a  1  story,  100 
X  250  ft.  automobile  factory  along  tracks  of 
the  Pennsylvania  R.R.  Estimated  cost 
$150,000.  Engineer  or  architect  not  se- lected., 

Pa.,  New  Bethlehem — Tower  Bros,  will 
build  a  2  story,  52  x  108  ft.  garage.  Esti- 

mated  cost   $40,000. 

Pa.,  Pittsburgh — The  Webster  Ave.  Gar- 
age   Co.,    c/o    J.    S.    Long,    Archt.,    Citizens' 

Savings  Bank,  awarded  the  contract  for 
the  construction  of  a  3  story,  54  x  110  ft. 
garage  on  Webster  Ave.  Estimated  cos. 
$40,000.     Noted  Mar.  22. 

Pa.,  Prlmos  —  The  Pennsylvania  Lawn 
Mower  Co.,  1615  North  23rd  St.,  Phiia.. 
awarded  the  contract  for  the  construction 
of  a  1  story,  110  x  220  ft.  foundry,  here. 
Estimated  cost  $190,000. 

Pa.,  Warren — The  Jacobson  Gas  Engine 
Co.  plans  to  rebuild  its  plant  on  the  East 
Side,  which  was  destroyed  by  fire.  Esti- 

mated cost  $150,000.  Engineer  or  architect 
not  announced. 

B.  1.,  Providence — B.  D.  Aldrich,  144 
Westminster  St.,  awarded  the  contract  for 
the  construction  of  a  5  story,  70  x  200 
ft.  garage,  automobile  sales  and  service 
station  on  Orange  St.  Estimated  cost 

$200,000. 
R.  I.,  Providence — The  M.  F.  Williams 

Co.,  409  Pine  St.,  awarded  the  contract  for 
the  construction  of  a  1  story,  50  x  160  ft. 
jewelry  plant  with  ell  30  x  50  ft.  Estimated 
cost  $40,000. 

Tex.,  Houston  —  R.  C.  Duft,  802  Carter 
Bldg.,  recently  purchased  the  Beaumont  & 
Great  Northern,  and  Trinity  &  Sabine  Rys. 
and  plans  to  extend  lines  and  to  build  shops. 
Cost,  including  equipment,  to  exceed 
$4,000,000. 
Tex.,  Waco  —  The  Missouri,  Kansas  & 

Texas  Ry.,  Ry.  Exch.  Bldg..  St.  Louis,  Mo., 
plans  to  build  locomotive  shops  and  round 
house  facilities,  here.  Estimated  cost 
$1,166,000.  F.  Ringer,  1520  Ry.  Exch. 
Bldg.,  St.  Louis,  Mo.,  Ch.  Engr. 

W.  Va.,  Clarksburgr — The  Carraichael  Mo- 
tor Co.  awarded  the  contract  for  the  con- 

struction of  a  2  story,  85  x  126  ft.  garage 
on  South  6th  St.  Estimated  cost  $65,000. 
Noted  Oct.  12. 

W.  Va.,  FoUangbe«  —  The  Sheet  Metal 
Specialty  Co.  will  soon  receive  bids  for  the 
construction  of  a  2  story,  82  x  161  ft.  and  a 
42  X  79  ft.  warehouse  and  galvanizing 
building.  Estimated  cost  $150,000.  R.  M. 
Trimble,  Ferguson  Bldg.,  Pittsburgh,  Archt. 

W.  Va.,  HnntinKton — H.  T.  Simms  and 
G.  Keller,  Robson  &  Pritchard  Bldg.,  will 
build  a  3  story,  60  x  150  ft.  garage  on  4th 
Ave.     Estimated  cost   $50,000. 

WU.,  Chilton — Hingess  &  Bessler,  Kiel, 
awarded  the  contract  for  the  construction 
of  a  1  story,  60  x  150  ft.  garage,  here.  Esti- 

mated cost  $40,000.    Noted  Feb.  15. 

Wis.,  I,a  Crosse — The  Cameron  Motor  Car 
Co.,  127  South  6th  St.,  awarded  the  con- tract for  the  construction  of  a  1  story,  60  x 
147  ft.  garage.  Estimated  cost  $50,000. Noted  Feb.   1. 

Wis.,  Madison — C.  Tantillo,  Regent  St. 
and  West  Washington  Ave.,  awarded  the 
contract  for  the  construction  of  a  1  story, 
40  X  60  ft.  garage  and  repair  shop.  Esti- mated cost  $40,000. 

Wis.,  Stevens  Point — R.  E.  Newby,  212 
Strong  Ave.,  will  build  a  2  story.  70  x  124 
ft.  garage  on  Church  and  Main  Sts.  Esti- mated cost  $50,000.     Noted  Mar.  8. 

Ont.,  Cedar  Springs — H.  Downey  and  H. 
Dewar  plan  to  rebuild  a  garage  and  repair 
shop.     Estimated  cost  $42,000.         ' 

Ont.,  Toronto  —  The  Canadian  General 
Electric  Co.,  212  King  St.,  W..  plans  to  re- 

pair and  equip  electric  vacuum  tut)e  fac- 
tory, which  was  damaged  by  fire.  Ivoss 

$250,000.      Private    plans. 
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Dressing  and  Truing  of  Abrasive  Wheels 
for  Surface  Grinding  Machines 

By  F.  0.  WYSE 
Tlie  Klanchard  Marhine  Co.,  Cambridge.   Mass. 

Distinction  between  dressing  and  truing — Both  opera- 
tions necessary  in  cylindrical  grinding — Self-truing  of 

wheels  on  heavy  vertical  surface  grinding  machines 

A  MONG  those  who  use  hollow-cylinder  wheel  surface 
A-»    grinding  machines  there  seems  to  be  considerable 

X  A.  misunderstanding   regarding   the   terms    "wheel 
dressing"  and  "wheel  truing."     In  this  article  the  two 
terms  have  the  following  definitions: 

To  dress  a  wheel  is  to  remove  the  dull  abrasive  grains 
from  the  cutting  face  or  to  strip  off  a  loaded  or  glazed  face 
so  that  unused  and  sharp  grain  edges  may  cut  upon  the 
work. 

To  true  a  wheel  is  to  remove  material  from  the  surface 
of  the  wheel  so  that  at  grinding  speed  the  grinding  face 
will  "run  true." 
When  the  operator  of  a  cylindrical  grinding  machine 

uses  his  diamond  on  the  wheel  he  ordinarily  will  take 

one  or  two  heavy  cuts  across  the  face  of  the  wheel  and 
then  one  light  cut.  The  first  two  passes  of  the  diamond 
are  to  loosen  and  remove  the  dull  abrasive  grains  or  the 
glazed  surface  and  may  or  may  not  leave  a  true  sur- 

face; this  is  dressing  the  wheel.  The  light  cut  is  to 
insure  that  all  parts  of  the  face  are  concentric ;  this  is 
truing  the  wheel.  Therefore  it  is  quite  natural  for  the 
user  of  cylindrical  grinding  machines  to  come  to  think 
of  the  two  operations   as   one,   usually   spokon   of  as 

FIG.   2- 

-SHOWINO  MANNKK  IN  WHICH  HUNTINGTON 
DRESSERS  ARE  APPI>IED  TO  WHEEL. 

PIG.  1 — WHEEL.  DKESSHK  OF  BL.ANCHARD  SURFACE 
ORINniNf!   MACHINES 

truing  the  wheel.  This  conception  may  cause  little 
trouble  so  far  as  cylindrical  grinding  is  concerned,  but 
it  leads  to  much  misunderstanding  when  the  single 

term  is  applied  in  the  same  manner  for  hollow-c.vlinder 
wheels  used  on  massive  and  rigidly  constructed  surface 
grinding  machines. 

One  manufacturer  of  vertical  spindle  surface  grind- 
ing machines  states  that  the  hollow-cylinder  wheels  as 

used  on  his  machine  rarely,  if  ever,  ne?d  truing.  On 
the  other  hand,  since  the  wheels  used  on  this  type  of 
machine  should  be  very  soft  and  free  cutting,  dressing 
may  be  necessary  when  a  hard  wheel   is  encountered. 
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For  the  sake  of  clearness,  consider  why  the  hard 
wheel  needs  dressing.  In  the  ideal  grinding  wheel  the 
bonding  substance  is  just  strong  enough  to  hold  the 
grains  until  they  become  dull.  When  the  efficiency  of 
a  grain  becomes  too  low,  that  is,  when  too  much  power 
is  required  to  make  it  remove  metal,  the  bonding  sub- 

stance breaks  down  and  the  grain  is  released. 
But,  we  do  not  always  have  the  ideal  wheel.  We 

often  find  a  wheel  that  retains  the  dull  grains  longer 

Blocking  rings' 
FIG.  3— AREA  OF  CONTACT  BETWEEN  WORK  AND  WHEEL 

WITH  TRUE  FACE 

than  is  best  and  therefore  an  artificial  method  is  sup- 
plied, to  be  used  at  the  discretion  of  the  operator,  to 

make  the  grinding  wheel  better  in  its  performance. 
There  are  several  methods  of  dressing  the  hollow- 

cylinder  wheels  used  on  the  type  of  machine  in  ques- 
tion. A  device  that  is  interesting,  particularly  from  a 

production  point  of  view,  is  the  wheel  dresser  illus- 
trated in  Figs.  1  and  2,  which  dresses  the  wheel  while 

metal  is  being  removed  from  the  work.  It  consists  of 
a  bronze  spindle,  adjustable  vertically,  and  mounted  on 
the  wheel  head  of  the  machine.  The  operating  lever  is 
at  the  upper  end  of  the  spindle  and  the  lower  end  carries 
on  an  arm  a  set  of  Huntington  dressing  disks,  which 
move  across  the  face  of  the  wheel  at  a  point  always 
clear  of  work  and  chuck. 

Another  method  of  dressing  the  wheels  is  to  move 
the  chuck  and  work  clear  of  the  wheel  and  draw  across 
the  face  of  the  wheel  a  Huntington  dresser,  a  hard 
carborundum  stick  or  an  old  file  held  in  the  hand.  When 
using  this  method  the  hand  must  be  so  held  that  if  the 
dresser  catches  it  will  throw  the  hand  away  from  and 
not  toward  the  wheel  edge. 

It  was  mentioned  that  the  increased  strain  on  an 
abrasive  grain  should  tear  it  from  the  wheel  when  it 
becomes  dull.  The  statement  might  have  been  added 
that  a  sharp  grain  forced  too  far  into  the  work  will 
also  be  torn  from  the  wheel,  for  with  a  given  abrasive 
and  bond  there  is  a  limit  to  the  size  of  chip  that  each 
grain  can  take  (governed  by  the  hardness  and  tensile 
strength  of  the  work)  and  when  this  size  is  exceeded 

the  bond  "lets  go"  the  grain.  The  size  of  the  chip  is 
varied  by  the  pressure  per  grain  between  the  wheel 
and  work,  and  since  in  the  face  of  the  wheel  the  grains 

per  square  inch  are  constant,  the  depth  or  size  of  chips 
taken  by  any  grain  in  the  wheel-face  will  vary  with 
the  pressure  per  square  inch  between  wheel  and  work. 

If  a  wheel  with  a  true  face  were  cutting  on  the  work, 
the  area  of  contact  between  wheel  and  work  would  be 
quite  large.  The  total  pressure  between  the  wheel  and 
work  may  be  any  amount  up  to  the  weight  of  the  wheel 
head,  and  the  pressure  per  square  inch  would  be  the 
total  pressure  divided  by  the  area  of  contact. 

Referring  to  Fig.  3,  the  cylinder  wheel  is  supported 
on  a  vertical  spindle,  held  in  a  very  heavy  wheel-head. 
This  wheel  head  is  supported  by  a  feed  screw  and  slides 
in  vertical  ways.  The  shaded  area  indicates  the  area 
of  contact.  The  same  figure  shows  a  high  spot  revolv- 

ing toward,  but  not  in  contact  with  the  work. 
In  Fig.  4  is  shown  what  happens  v/hen  the  wheel  has 

revolved  to  bring  the  high  spot  into  contact  with  the 
work.  The  upward  thrust  is  taken  through  a  ball-race 
to  the  wheel-head  casting  and  the  total  pressure  of 
grinding  is  taken  on  the  small  shaded  area.  The  pres- 

sure per  square  inch  is  increased  greatly.  The  area 
of  contact  may  change  from  15  or  20  square  inches  to 
J  or  i  square  inch,  resulting  in  a  tremendous  increase 
in  pressure  per  square  inch  upon  the  high  spot  in  the 
wheel.  The  abrasive  grains  are  forced  so  deep  into 
the  work  that  they  are  torn  from  the  wheel  face. 

In  this  manner  the  hollow-cylinder  wheel  on  a  high- 
powered,  rigid  and  heavy  vertical  spindle  surface  grind- 

ing machine  trues  itself,  and  mechanical  truing  is  likely 
to  make  trouble.  If  the  wheel  is  a  little  hard,  too  slow 
a  speed  of  the  diamond  or  truing  device  will  create 
what  is  virtually  a  glazed  wheel.  The  cylindrical  wheel, 
whether  used  for  cylindrical  or  flat-surface  grinding, 
does  not  true  itself  in  this  manner,  for  eccentricity  of 
the  wheel  face  merely  causes  a  slight  increase  in  con- 

■Hlghspot 

Chard) 

w¥h^--"ii;^ 
Blocking  rings' 

FIG.  4— AREA  OF  CONTACT  BETWEEN  WORK  .\ND  HIGH 
SPOT  IN  WHEEL 

tact  pressure,  due  to  the  spring  of  machine  or  work, 
which  is  not  great  enough  to  dress  oflf  the  high  spot. 
If  a  wheel  out-of-true  were  placed  on  the  machine  with 
partly  finished  work  on  the  chuck,  the  work  having 
only  0.002  or  0.003  in.  to  be  removed,  a  good  finish 
might  not  be  obtained,  due  to  the  irregular  depth  of 
cut  by  different  parts  of  the  wheel  face  as  the  wheel 
trued  itself.  Truing  the  wheel  mechanically  would 
enable  a  good  finish  to  be  obtained. 
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Controlling  Costs  in  Building 
Experimental  Machines 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

The  second  article  showing  how  tools  were  decided 

upon — How  operation  times  were  set — A  system  of 
low-cost  pictorial  drawings 

MR.  GEHRING  knew  the  elements  entering  into 
the  machine,  and  also  the  approximate  price  he 
could  sell  it  for.  With  this  information  avail- 

able, a  cost  price  was  arbitrarily  set  on  each  of  the 
units  shown  in  the  table.  On  some  of  these  which 
varied  essentially  from  the  unit  of  the  first  machine, 
the  price  was  set  even  before  the  new  units  were  de- 

signed. As  soon  as  a  layout  was  completed,  penciled 
details  were  made  on  thin  paper  which  allowed  blue- 

printing. Without  waiting  for  the  completion  of  the 
details,  as  soon  as  a  blueprint  was  ready  it  was  referred 
to  the  designer  and  production  man.  Tentative  sug- 

gestions were  made  as  to  special  tools  considered  neces- 
sary to  produce  the  parts  in  the  small  lots  needed. 

Cost  estimates  were  given  by  the  tool  designer. 
The  production  man  would  then  write  a  production 

sheet  and  list  all  the  tools  which,  in  his  opinion,  would 
be  required  for  the  job.  Between  the  tool  designer 
and  the  production  man,  very  few  blueprints  were  left 
untouched.  The  production  man  usually  asked  for  sim- 

plification of  design  and  for  larger  limits.  The  tool 

designer's  requests  were  mostly  for  changes  in  shape 
which  would  allow  simplification  of  tools. 

Checking  the  Details 

After  a  detail  had  passed  the  test  of  these  two  men, 
and  if  the  estimated  price  of  the  parts  did  not  seem 

too  high,  the  print  was  O.  K.'d  and  returned  to  the 
Engineering  Department  to  be  used  in  assembly  draw- 

ing. In  many  cases,  the  first  design  had  to  be  scrapped 
entirely,  due  to  the  fact  that  it  would  require  too  ex- 

pensive tooling,  or  because  it  could  not  be  made  in  the 
shop  with  existing  facilities.  When  this  blueprint  was 
finally  returned  to  the  shop,  tools  were  designed  and 
cost  estimated.  The  two  foremen  had  the  privilege  of 
asking  for  more  than  the  estimated  time,  and  making 
such  suggestions  as  to  the  modification  of  design  as 
would  reduce  cost  or  give  a  better  product. 

In  other  words,  while  the  tool  and  production  men 
were  in  a  way  supervising  the  work  of  the  engineering 
department  from  a  manufacturing  standpoint,  the  head 

of  the  tool  manufacturing  department  was  made  re- 
sponsible for  the  proper  working  of  the  tools,  of  which 

he  had  received  drawings  from  the  tool  designer.  He 
had  the  privilege  of  stopping  work  on  a  tool  if,  in  his 
opinion,  the  tool  would  not  do  the  work.  Once  he 
accepted  a  design,  it  was  up  to  him  to  make  it  work. 

After  the  tools  were  completed  and  the  standard  tools 

secured,  the  part  was  given  to  one  of  the  few  highly 
skilled  mechanics,  and  either  a  sample  or  a  small  lot 
produced.  Here  again,  the  advice  and  opinion  of  these 
practical  men  were  sought.  In  many  cases,  the  time 
consumed  in  making  the  parts  was  so  great  that  it 
was  necessary  to  re-write,  the  original  operation  sheet, 
to  change  the  tooling  and,  in  some  cases,    to  modify  the 

Nasi, 

No.17 

om'""^' 

-am>      OI?S,aixi     MarkNcSt 

I'f  NolS 

.  msi  faoos 

"'■  -•  IJ000''±U}Ol  ̂   " 

No» 

ajSOtacci 

""']    .HorkNo.£^  "W^JS 

No.S 

•aooi 

t».iri;'^Jii|iiiliiiiii   J::. A  '■; 

C M.I.CO.  Ym/i' 
Or  Na^«f>     Pt  N«  «v 

Cl.of pin  rr<Lisf  come  in  cer*er  of  f oof h  space 
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design.  As  soon  as  the  pieces  were  made  in  an  ex- 
perimental way,  inspection  sheets  which  were  written 

at  the  same  time  as  the  operation  sheet,  were  properly 
revised.  In  some  instances  a  second  revision  of  the 
instructions  for  inspection  had  to  be  made  at  the  time 
of  assembly.  The  next  step  was  to  decide  a  system 
of  planning  and  manufacturing  of  parts,  of  keeping 
blueprint  reference  files,  of  establishing  a  system  of 
assembly  with  proper  stock  room  facilities,  and  of  es- 

tablishing a  system  of  inspection. 
While  many  parts  which  go  to  make  up  the  machine 

are  duplicated  many  times,  some  occur  only  once,  mak- 
ing an  output  of  only  45  pieces  per  year  on  a  basis  of 

nine  complete  machines.  This  made  it  necessary  to 
exercise  considerable  care  in  considering  methods.  It 
was  almost  invariably  found  that  if  a  part  was  put 
into  the  shop  without  preliminary  study,  it  took  more 
time  to  collect  tools,  to  secure  the  stock  and  set  up 
the  machine  than  to  actually  manufacture  the  parts. 
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Consequently,  it  was  decided  to  group  all  similar  parts 
together,  so  as  to  manufacture  them  at  the  same  time. 
Lathe  work  was  practically  eliminated,  as  it  was  found 
cheaper  to  make  even  small  lots  on  hand  screw  machines. 

Under  this  grouping  plan,  all  parts  of  the  machine 
had  been  indexed  according  to  the  similarity  of  manu- 

facture, of  material,  of  tooling  and  size.  As  an  illustra- 
tion, all  spiral  springs  made  of  0.020  in.  wire  are 

ordered  at  the  same  time.     In  the   same  way,   shafts 

of  the  same  size,  screws,  shoulder  studs  and  other  simi- 
lar pieces  are  ordered  together.  They  also  go  a  step 

further  and  re-group  screw  machine  parts  which  re- 
quire a  second  operation,  in  accordance  with  the  work 

to  be  done.  Sections  of  three  of  the  sheets  showing 
the  classification  of  material  are  shown  in  Fig.  3. 
These  give  a  rough  sketch  of  the  piece,  as  well  as  its 
size.  Classifying  by  size  in  this  way  makes  it  easy 
to  so  group  the  work  that  a  number  of  small  lots  of 
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similar  size  can  be  run  through  with  very  little  change 

in  the  machine.  In  keyseating,  for  example,  it  is  pos- 
sible to  group  several  different  sizes  of  pieces  and  cut 

the  pieces  on  one  order. 

When  a  piece  is  ready  to  go  into  the  shop,  the  fore- 
man receives  a  blueprint  with  a  sticker,  as  in  Fig.  3, 

showing  a  production  order  and  the  total  estimated 
time  he  has  accepted  for  the  job.  He  also  gets  an 
operation  sheet,  part  of  which  is  shown  in  Fig.  4,  a  tool 
sheet  Fig.  5,  listing  all  the  tools  needed,  and  an  inspec- 

tion sheet,  Fig.  6.    In  order  to  save  time,  the  stock  and 

all  tools,  both  standard  and  special,  are  collected  and 
brought  to  him  at  the  same  time  as  the  blueprint. 
Should  he  exceed  his  estimated  time,  he  is  advised  by 
the  time  clerk  while  the  job  is  in  progress,  so  that  he 
can  locate  the  trouble  and  explain  the  reason  for  the 
delay.  The  inspection  department  has  a  separate  set 
of  inspection  sheets,  showing  maximum  tolerances 
allowed,  these  in  most  cases  being  larger  than  those 
given  on  the  manufacturing  print. 

Pictorial  Assemblies 

One  portion  of  Mr.  Gehring's  system  which  appeals 
especially  to  shop  men  is  the  use  of  "PA"  sheets,  the 
initials  standing  for  photographic  assemblies.  In  real- 

ity, it  is  not  photographic,  but  pictorial,  the  pictures 
being  sketches  in  perspective,  which  show  the  design 
of  the  piece,  so  that  there  can  be  no  mistake  as  to  what 
it  looks  like  This  is  particularly  useful  when  it  comes 

to  assembly  waj"k.  An  example  is  given  in  Fig.  7, 
which  shows  a  unit  for  the  control.  As  can  be  seen 

at  a  glance,  this  consists  of  seven  sub-assemblies,  one 
of  each  being  required  for  the  complete  unit.  Each 
sub-assembly  is  numbered,  and  full  details  of  it  can  be 
found  under  that  number. 

Taking  the  upper  sub-assembly,  part  3192,  we  find 
details  of  this  in  Fig.  8.  Each  part  is  numbered,  and 

this  also  includes  two  minor  sub-assemblies,  Nos.  3193 

and  3194,  both  of  which  are  shown  in  Fig.  9.  The 

parts  which  go  to  make  them  up  are  shown  by  num- ,.6026. .Sub  No.  3194 
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FIG    8— SUB-ASSEMBLY  SHEET.     FIG.  9— TWO  DETAILS 
OF   SUB-ASSEMBLY 
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FIG.  10— UNIT  ASSEMBLY  OF  SEPARATOK 

bers.  An  example  of  a  more  complicated  assembly 
sheet  is  shown  in  Fig.  10.  The  unit,  called  the  sep- 

arator, is  shown  at  the  left.  It  is  made  up  of  15  sub- 
assemblies. Only  one  of  each  is  required,  except  sub- 

assembly 4420,  of  which  two  are  needed. 

One  of  these  sub-assenfblies,  No.  4275,  is  shown  in 
Fig.  11.  This  contains  all  the  sections  for  assembly. 

Fig.  12  shows  several  sub-assemblies,  and  the  way  in 
which  they  are  made  up.  The  complete  sub-assembly 
is   shown   roughly   at   the  left,   number   4275.     At   the 
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FIG.   12 — DETAILS  OF  SUB-ASSEMBLY 

right  is  a  list  of  the  parts  which  go  to  make  it  up,  and 

so  plainly  arranged  as  to  render  mistakes  almost  im- 
possible. These  parts  are  grouped  for  the  different 

sub-assemblies.  There  are  14  different  kinds  of  pieces, 
three  of  them  being  used  twice. 

In  a  similar  way,  the  other  parts  are  shown  in  their 

FIG.  11— SUB-ASSEMBLY  OF  OXE  PART FIG.    13— COMPLETE  ASSEMBLY   OF   SEPARATOR 
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respective  groups.  Sub-assembly  No.  4359,  for  example, 
is  made  up  of  another  sub-assembly.  No.  4384,  consist- 

ing of  the  three  parts  shown.  This  assembled  group  is 
then  put  on  the  end  of  shaft  No.  4060  and  the  roller, 
No.  4786,  is  fastened  in  position  by  the  pin  No.  4797. 
The  general  assembly  is  shown  in  Fig.  13,  consisting 
of  numerous  sub-assemblies.  The  complete  unit  is  the 
separator  assembly  No.  9912,  of  which  five  are  required 
for  each  machine.  One  of  the  sub-assemblies,  No.  3000, 
was  shown  in  detail  in  Figs.  7,  8  and  9. 
Carrying  this  still  further,  the  completed  machine  is 
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FIG.  14— ASSEMBLY  SHEET  OF  COMPLETE  MACHINE 

shown  at  the  left,  in  Fig.  14,  with  the  five  separator 
units  in  position.  As  indicated  by  the  grouping  at  the 
right,  the  completed  machine  consists^ef  five  separatoKS, 
No.  9912,  a  carrying  unit,  five  loader  connections,  and 
a  number  of  sound  absorbers.  Such  assembly  drawings 
as  this  leave  little  room  for  error  and  make  it  possible 
for  mechanics  to  assemble  it  without  diffculty,  even  if 
they  are  not  especially  familiar  with  the  machine.  The 
use  of  pictorial  blueprints  such  as  these  has  many 
advantages,  particularly  in  training  new  men.  The 
final  article  will  follow. 

Pessimist-Rationalist-Optimist 
By  Charles  H.  Norton 

In  the  American  Machinist  there  appeared  two  very 

interesting  letters  under  the  title  of  "Personality  and 
Pessimism,"  one  by  Charles  W.  Lee  on  page  967,  Vol.  57 
and  the  other  by  John  C.  Spence  on  page  254,  Vol.  58. 

There  seems  to  be  some  doubt  in  the  minds  of  both 

writers  as  to  whether  they  are  rationalists  or  pessi- 
mists. Mr.  Lee  no  doubt  is  a  rationalist  as  he  suggests 

for  we  find  the  definition  of  rationalism  to  be,  "The 
formation  of  opinions  by  relying  upon  reason  alone, 

independently  of  authority  or  revelation."  I  would  sug- 
gest to  this  writer  that  the  designer  who  is  visionary 

may  sometimes  have  real  constructive  help  from  some 
optimist,  and  that  this  relation  of  a  visionary  and  help- 

ful optimist  may  result  in  a  reveiation  that  may  prove 
embarrassing  to  the  rationalist.  Such  cases  have  hap- 

pened frequently  in  mechanical  history. 

There  seems  to  be  little  doubt  from  Mr.  Spence's 
letter  that  he  is  a  pessimist,  for  we  read  in  our  diction- 

ary that  pessimism  is  "A  disposition  to  take  a  gloomy 
view  of  affairs."    His  own  definition  of  a  pessimist  is, 

"Simply  a  person  that  history  proves  was  right."  I 
would  call  attention  to  the  fact  that  history  of  our  day 
is  still  in  the  making  and  not  complete.  When  it  is 

complete  Mr.  Spence's  definition  may  require  revision. 
We  humans  so  often  forget  the  dangers  of  the  distant 
future  in  our  present  victories. 

Mr.  Spence  quotes  a  line  from  Pope's  essay  on  man, 
"Hope  ever  present  in  the  human  breast."  The  first 
line  of  that  poem  reads,  "Heaven  from  all  creatures 
hides  the  book  of  fate,"  and  on  another  occasion  the 
same  poet  wrote, 

"Oh !  thoughtless  mortals  ever  blind  to  fate, 
Too  soon  dejected  and  too  soon  elate. 
Sudden  these  honors  shall  be  snatched  away, 

And  curs'd  forever  this  victorious  day." 

What  Is  a  Profit? — Discussion 
By  Entropy 

Harry  Senior  comes  back  on  page  193,  Vol.  58  of  the 
American  Machinist  and  takes  me  to  task  for  failure  to 

make  myself  clear  as  to  what  I  mean  by  "Greatest 
Profit."  These  words  have  only  one  meaning  to  a  book- 

keeper, but  to  a  man  in  business  they  may  mean  a  great 
many  more  things  than  are  mentioned  in  books  on 
accounting  or  even  in  the  dictionary. 

What  I  meant,  and  I  thought  it  was  fairly  clear,  was 
that  a  man  might  secure  co-operation  of  the  most  in- 

tense kind  and  yet  not  make  either  the  maximum  pre- 

sent profit  as  measured  by  the  bookkeeper,  or  by  future's 
gain.  For  example,  the  man  of  whom  I  wrote  was  a 
man  who  secured  co-operation  by  making  him.self  the 
hero  of  the  organization  in  the  minds  of  his  employees. 
The  chances  of  a  man  getting  into  such  a  position  and 
yet  surrounding  himself  with  truly  able  men  are  very 
few.  Men  of  high  caliber  are  usually  without  illusions 
as  to  their  own  or  others  capacities,  or  so  I  have  found, 
at  any  rate. 

Again,  the  man  who  is  able  to  secure  such  complete 
co-operation  that  he  is  looked  to  as  a  hero,  usually  gets 
so  conceited  as  to  be  unable  to  take  or  recognize  good 
advice.  It  is  harmful  to  him,  it  makes  him  cock-sure 
and  it  also  makes  him  a  back  number  long  before  his 
time.  The  man  who  accomplishes  the  most  keeps  enough 
men  around  him  who  do  not  think  highly  of  him  to  at 
least  keep  him  from  rusting  out.  A  certain  amount  of 
fighting  is  good  for  anyone.  When  things  are  coming 
our  way  easily,  we  get  careless,  we  let  economies  go  by 
for  want  of  observation,  we  fail  to  make  improvements, 
we  grow  fat  physically  and  mentally. 

Temperance  is  a  good  thing.  Too  much  of  a  good 

thing  is  just  as  intemperate  as  too  little.  Let's  try  to 
be  temperate  in  co-operation  as  well  as  in  other  things. 
If  we  are  not,  why,  by  and  by  there  will  be  a  constitu- 

tional amendment  prohibiting  us  from  co-operating  at 
all. 

Production  of  Steam,  Gas  and  Water  Engines 
1921  Census 

The  extent  of  the  increase  in  the  manufacture  of 
steam,  gas  and  water  engines  for  the  period  from  1914 
to  1921  is  176.6  per  cent.  As  was  to  be  expected,  the 
value  of  the  products  decreased  when  compared  to  the 
year  1919.  This  decrease  amounted  to  about  57  per 
cent.  There  were  296  establishments  reporting  products 
value  at  $5,000  or  more  in  1921. 
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Recommendations  of  Special  Committee  of  the  President's 
Conference  on  Unemployment 

THE  SPECIAL  committee  on  unemployment  result- 
ing from  the  depression  in  the  business  cycle, 

appointed  by  Secretary  Hoover,  as  Chairman  of  the 

President's  Conference  on  Unemployment,  made  public 
Monday  the  conclusions  reached  after  more  than  a  year's 
study. 

The  committee  comprised:  Owen  D.  Young,  Presi- 
dent of  the  General  Electric  Co.,  as  Chairman;  Joseph 

H.  Defrees,  formerly  President  of  the  U.  S.  Chamber 
of  Commerce;  Mary  Van  Kleek,  of  the  Russell  Sage 
Foundation;  Matthew  Woll,  Vice-President  of  the 
American  Federation  of  Labor;  Clarence  M.  Woolley, 
Chairman  of  the  American  Radiator  Co.;  and  Edward 
E.  Hunt,  Secretary. 

The  committee  enlisted  the  services  of  more  than  200 
employers,  labor  leaders,  economic  experts,  financial 
advisors,  and  social  workers.  It  was  requested  by 
Secretary  Hoover  that  they  make  an  exhaustive  investi- 

gation into  the  facts  and  causes  of  periodic  business 
depression — hard  times — and  see  if  suggestions  could 
be  made  of  remedial  steps  that  might  be  taken  by  the 
business  community  to  avoid  such  interruptions  to 
prosperity  and  employment. 

The  committee  has  now  issued  its  own  summary  of 
conclusions  and  suggestions.  This  will  be  followed  at 
an  early  date  with  the  complete  publication  of  the  facts 
and  material  collected. 

The  committee  analyzes  the  various  economic  phenom- 
ena of  the  periodic  business  boom  and  sequent  de- 

pression, and  its  conclusions  are  that  preventive 
measures  must  lie  in  the  better  handling  of  business  in 
boom  times  because  depressions  are  due  to  over-expan- 

sion, inflation,  loss  of  efficiency,  waste,  and  extravagance 
in  the  boom  periods;  that  therefore  the  first  point  of 
attack  on  the  problem  must  be  more  informed  action  by 
individual  business  men  in  periods  of  rising  markets  in 
order  that  excessive  expansion  may  be  prevented  and 
the  extent  of  the  decline  reduced.  Stress  is  laid  upon 
the  necessity  of  better  understanding  of  the  business 
eycle  by  the  business  executives  generally.  The  sug- 

gestions for  control  of  excessive  expansion  embraces 
recommendations  as  to  the  control  of  credit  by  indi- 

vidual banks,  possible  control  of  inflation  by  the  Federal 
Reserve  System,  the  control  by  individual  business  men 
of  expansion  in  their  own  business,  and  the  retardation 

in  boom  times  of  government  and  large  utility  build- 
ing and  construction. 

Expanding  Employment  Bureaus 

The  methods  of  reducing  the  extent  of  the  decline  lie 
in  the  building  up  of  governmental  and  public  utility 
construction  in  times  of  depression,  the  use  of  unem- 

ployment funds,  and  the  expansion  of  Federal,  State. 
and  farm  employment  bureaus.  The  better  control  of 
credit  against  over-expansion  and  speculation  through 
individual  banks  and  the  guidance  of  business  itself 
by  danger  signals  of  over-expansion  are  fundamental. 

The  committee  considers  that  before  the  banks,  busi- 
ness men,  and  others  can  take  constructive  action  in  the 

enlightened  conduct  of  business  in  this  relation,  there 
must  be  recruited  and  constantly  disseminated  the 
fundamental  information  on  which  the  trends  in  busi- 

ness can  be  properly  adjudged  by  each  individual  busi- 
ness man,  and   it  strongly  recommends  the  recruiting 

of  enlarged  and  more  systematic  statistical  information 
by  the  Department  of  Commerce  and  its  wider  dis- 
semination. 

The  committee  calls  attention  to  the  fact  that  the 
ebb  and  flow  in  demand  for  consumable  goods  is  less 
controllable  than  that  of  construction  of  buildings  and 
equipment  both  governmental  and  private;  that  the 
tendencies  of  boom  periods  is  to  thrust  a  double  burden 
on  the  community  of  providing  for  increased  consum- 

able goods  and  at  the  same  time  undertaking  the  larger 
burdens  of  construction;  that  therefore,  the  construc- 

tion industries  are  to  some  extent  the  balance  wheel  on 
the  ebb  and  flow  of  boom  and  depression. 

Federal  Reserve  Banks  Can  Aid 

The  committee  points  out  the  part  the  Federal  Re- 
serve Banks  can  play  in  restriction  of  speculation  and 

at  the  same  time  in  liberalizing  credit  in  times  of 
depression,  and  it  points  out  that  at  the  present  mo- 

ment the  Federal  Reserve  Banks  hold  a  larger  supply 
of  gold  than  is  necessary  to  support  the  credit  machin- 

ery of  American  commerce  and  suggests  that  consid- 
eration be  given  to  earmarking  a  special  reserve  of  this 

gold  as  against  probable  future  gold  shipments  from 
the  United  States  and  thus  accomplishing  the  double 
object  of  preventing  both  temptation  to  inflation  of 
credits  on  the  basis  of  this  surplus  gold  supply  and  at 
the  same  time  the  great  embarrassment  of  possible 
financial  credit  difficulties  that  would  arise  if  foreign 
drafts  were  made  upon  the  gold  which  had  been  used 
as  a  credit  basis. 

A  questionnaire  is  proposed  to  business  men,  bankers, 
managers  of  public  utilities,  wage  earners,  and  public 
organizations  with  a  view  to  stimulating  organized  con- 

sideration and  inquiry. 

The  Carnegie  Foundation  made  appropriations  toward 
meeting  the  cost  of  the  inquiry.  The  National  Bureau 
of  Economic  Research,  The  Russell  Sage  Foundation, 
the  Federated  American  Engineering  Societies,  the 
United  States  Chamber  of  Commerce,  the  American 

Federation  of  Labor,  the  American  Statistical  Asso- 
ciation, the  American  Economic  Association,  the 

Bureau  of  Railway  Economics,  and  the  Department  of 
Commerce  were  among  the  bodies  which  contributed 
services.  The  vast  compilation  of  fact  and  opinion  on 

which  the  committee  based  its  conclusions  was  eff'ected 
under  the  direction  of  the  National  Bureau  of  Economic 
Research,  whose  director  is  Wesley  C.  Mitchell. 

Secretary  Hoover,  in  a  foreword  to  the  report,  says: 

"I  am  confident  that  it  represents  a  definite  advance 
in  economic  thought  and  offers  practical,  constructive 
suggestions  that  should  make  for  progress. 

"The  report  does  not  suggest  panaceas  or  economic 
revolution  but  seeks  to  drive  home  the  facts  that  the 
enlargement  of  judgment  in  individual  business  men  as 
to  the  trend  of  business  and  consequent  widened  vision 
as  to  approaching  dangers  will  greatly  contribute  to 
stability,  and  that  the  necessary  information  upon  which 
such  judgments  can  be  based  must  be  systematically 

recruited  and  distributed." 
The  report  and  recommendations  are  published  in  a 

6x9-in.  pamphlet,  that  may  be  secured  for  5c.  from 
the  Superintendent  of  Documents,  Government  Print- 

ing Office,  Washington,  D.  C. 
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A  Set  of  Progressive  Operation  Press  Tools 
By  FRED  E.  JOHNSON 

A  multiple  operation  tool — Dies  made  in  two  sections — 
Piercing,  slitting,  first  and  second  forming — Stock  feeds 

from  coil — Press  runs  continuously 

THE  SET  OF  progressive  operation  tools  described 
in  this  article  was  designed  for  the  quantity  pro- 

duction of  small  sheet  metal  clips,  shown  in  Fig.  1, 
for  use  in  connection  with  a  patented  lock-nut  for  the 
purpose  of  holding  loose  keys  in  place  during  shipment 

and  while  applying  the  nuts.  Though  the  tools  may  ap- 
pear in  the  description  to  be  somewhat  mora  elaborate 

in  construction  than  the  simple  nature  of  the  product 
would  seem  to  warrant,  they  were  not  so  in  fact  for 
the  reason  that  the  clips  were  required  in  very  large 

quantities  and  the  tools  were  expected  to  run  continu- 
ously without  attention. 

The  stock  was  supplied  in  strip  form,  sheared  to 
width  and  fed  from  the  coil  by  means  of  a  roll-feed 
from  which  the  regular  ratchet  had  been  removed  and 
a  friction  disk  substituted  in  order  to  secure  exact 
length  of  feed  with  very  minute  adjustment.  There 
were  four  stages,  or  operations,  namely:  piercing,  slit- 

ting, and  first  and  second  forming. 

The  dies,  as  shown  in  Fig.  2,  are  made  up  in  two 
separate  sections.  The  first  biock.  A,  has  a  slot  3  in. 
wide  and  deep  planed  lengthwise  through  it,  in  which 
the  dies  B,  C,  D  and  E  are  held  by  setscrews  from  the 
side.  This  slot  also  carries  the  part  F,  which  acts 
merely  as  a  filler.  There  is  also  a  crosswise  slot  A 
in.  wide  in  block  A,  in  which  is  inserted  the  blade  G 
to  form  one  side  of  the  square  hole.  The  slitting  die 
C  slits  the  metal  to  permit  the  side  arms  and  the  curved 
central  portion  of  the  work  to  be  formed. 

The  die  D  is  for  partially  forming  the  center  portion, 
and  the  two  dies  E  partially  form  the  arms.  The  cut- 

off blade  H  parts  the  stock.  A  bridge  /  guides  the  stock 
centrally  through  the  dies.  All  of  these  parts  are  a 
light  drive  fit  in  the  4-in.  slot. 

The  punch  holder  is  slotted  and  the  two  pieces  /  and 
K  are  used  to  hold  the  punches.  Punches  L,  M  and  N, 
and  the  cam  0,  are  held  by  friction  only.  The  two 
parts  J  and  K  were  milled  as  one  piece  and  were  then 

Ki(j.   1— THK  CLIP  TO  KK  MAI>1' FIG.  2— DRAWING  OF  THE  TOOLS 
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divided  lengthwise  by  a  slitting  saw  in  order  to  insure 
perfect  matching  of  the  two  parts.  The  punches  are 
a  light  drive  fit  in  their  respective  places  and  the  as- 

sembled parts  as  a  whole  are  fitted  to  the  slot  in  the 
punch  holder,  where  they  are  held  against  endwise 

movement  by  a  J-in.  dowel  assisted  by  setscrews  op- 
posite the  punches  L  and  N  and  the  cam  O  for  further 

security. 

A  spring  stripper  P  strips  the  stock  from  punches 
L  and  M.  The  punch  Q  carries  the  cut-off  blade  R  that 
cuts  off  the  partly  formed  blank  against  the  lower  blade 
H  and  holds  it  in  position  on  slide  S  while  the  other 
slides  are  operating.  The  cutting  off  is  done  by  the 
spring  in  the  shank,  which  is  sufficiently  strong  for  this 
purpose.  After  cutting  off  the  blank  the  punch  Q 
travels  up  the  shank  during  the  remainder  of  the  down 
stroke  of  the  press. 

The  Final  Forming  Operation 

The  slides  T  and  V  and  the  punches  V  perform  the 
final  operations.  The  action  is  as  follows:  The  feed 
rolls  are  raised  and  the  strip  of  stock  fed  in  by  hand 
under  the  bridge  /  until  it  is  over  the  piercing  die  B, 
when  the  press  is  tripped  and  the  square  hole  pierced. 
The  movement  of  the  press  then  carries  the  stock  for- 

ward to  second  position  where  it  is  slit  by  the  punch 
iV  and  die  C.  On  the  next  stroke  the  stock  reaches  third 
position  where  the  end  of  the  central  portion  is  cut  off 
and  the  arms  partly  formed. 

The  next  movement  brings  the  stock  under  the  punch 
Q  where,  upon  the  down  stroke  of  the  ram,  the  slide  S 
is  brought  forward  by  the  first  portion  of  the  cam  0  to 
support  it.  When  the  slide  is  in  position  the  shear  on 
punch  Q  shears  the  stock  and  holds  the  blank  in  place. 
The  two  cams  W  then  bring  the  mandrels  on  slides  T 
into  position  so  that  the  arms  are  formed  over  them. 
The  second  portion  of  cam  O  then  brings  forward  the 
two  formers  X  upon  slide  V,  which  form  the  arms  over 
the  mandrels.  As  the  ram  continues  downward  the  two 
pieces  V,  which  are  located  on  the  sides  of  the  punch  Q 
and  fastened  to  it  with  rivets,  form  down  the  ends  of 
the  arms  to  an  angle  of  45  degrees. 

Ingenious  Arrangement  to  Hold  Slide 

When  the  slide  V  reaches  its  forward  position  the 
trigger  Y  drops  into  a  notch  and  prevents  the  slide 
from  returning.  Thus  on  the  up  stroke  this  slide,  which 
would  otherwise  go  back  to  its  original  position  first,  is 
retained  in  the  forward  position  until  the  slide  S  is 
back  against  the  trigger  at  Z,  acting  thereon  as  a  cam 
to  lift  the  trigger  out  of  the  notch  and  allowing  slide  U 
to  snap  back  to  place  against  the  bracket,  which  acts  as 
a  stop  for  both  slides. 
When  the  tools  were  first  made  the  trigger  Y  was 

omitted,  but  we  found  that  the  finished  part  was  liable 
to  stick  to  and  be  carried  up  with  the  punch  Q  so  that 
on  the  next  cycle  another  part  would  be  formed  over  the 
first  one.  This  sticking  was  due  partly  to  magnetism 
and  partly  to  the  forming  of  the  arms  slightly  inward. 
The  trouble  was  entirely  eliminated  by  the  addition  of 
the  trigger,  as  the  formers  X  acted  as  strippers. 

This  die  was  so  successful  that  eight  others  were 
made  to  the  same  design  for  a  similar  number  of  sizes 
of  the  clips.  The  press  ran  continuously  and,  although 
the  stock  would  sometimes  buckle,  no  damage  would  be 
done  to  the  tools  and  all  that  was  necessary  to 
straighten  things  out  was  to  cut  away  the  strip  and 
start  it  over  again. 

Service  Station  Equipment  Needed  in 
Foreign  Countries 

Modern  automotive  service  station  equipment,  such 
as  IS  used  in  nearly  every  garage  and  service  station 
m  the  United  States,  is  needed  in  almost  every  part  of 
the  world,  with  the  possible  exception  of  European countries  where  domestic  manufacturers  have  taken 
better  care  of  requirements.  The  rapid  increase  in 
the  use  of  passenger  cars  and  trucks  all  over  the  world 
within  the  last  few  years  has  caused  considerable  com- 

petition between  foreign  distributors  and  dealers,  and 
this  combined  with  the  necessity  of  giving  better 
service  is  creating  a  demand  for  the  best  and  most 
modern  service  station  equipment,  according  to  M.  H. 
Hoepli,  Acting  Chief  of  the  Automotive  Division  of 
the  Bureau  of  Foreign  and  Domestic  Commerce. 
The  Automotive  Division  has  already  started  its 

survey  on  the  particular  needs  in  each  country  and  the 
returns  are  now  coming  in  from  its  recent  question- 

naire on  the  markets  for  mechanical  tire  inflation 
equipment.  Although  these  have  only  been  received 
from  Canada,  Mexico,  and  Cuba,  a  definite  need  for 
equipment  has  been  found  in  these  returns. 

Canadian  motor  vehicle  dealers  desire  to  install  any 
machinery  which  gives  better  service,  and  therefore  air 
compressors  are  already  in  general  use  in  proportion  to 
the  registrations  in  the  various  centers.  Abundant  elec- 

tric power  makes  their  operation  cheap,  and  our  manu- 
facturers will  find  a  market  not  only  in  supplying  rural 

garages  but  in  replacing  out-of-date  equipment  as  the 
dealers  and  garagemen  find  that  free  air  brings  in- 

creased sales  of  gasoline  and  oil. 

Air  Compressors  in  Mexico 

The  registration  of  motor  vehicles  in  Mexico  is  small 
outside  of  the  Federal  District,  but  even  so;  air-c«m-- 
pressors  are  well  known  in  most  of  the  northern  part 
owing  to  a  large  number  of  Mexicans  who  have  made 
use  of  free  air  facilities  in  their  frequent  trips  across 
the  border.  Very  few  are  used  in  the  south,  however, 
as  the  feeling  is  particularly  strong  there  that  while 
the  chauffeur  has  a  strong  back  it  is  unnecessary  to 
use  mechanical  equipment.  However,  representatives 
of  the  Departments  of  State  and  Commerce  feel  that 
the  manufacturers'  problem  resolves  itself  into  a  matter 
of  demonstration  in  order  to  prove  the  advantages  and 
economics  found  in  the  use  of  air  compressors.  All 
up-to-date  Mexican  dealers  are  anxious  to  install  mod- 

ern equipment  and  as  registration  is  increasing  rapidly 
both  initial  and  additional  sales  should  increase. 

The  use  of  air  compressors  in  Cuba  is  somewhat 
similar  to  that  in  Mexico,  approximately  50  per  cent 
of  the  garages  and  motor  vehicle  dealers  using  them 
outside  of  the  city  of  Havana.  The  largest  market  is 
of  course  in  the  capital  and  distribution  generally  takes 
place  from  that  city  as  direct  importations  are  seldom 
made  to  other  parts  of  the  island. 

The  replies  to  the  mechanical  tire-inflation  equipment 
questionnaire  will  be  analyzed  in  the  Automotive  Divi- 

sion, and  the  information  sent  out  to  those  American 
service  station  equipment  manufacturers  who  are  reg- 

istered upon  the  Exporters'  Index  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  The  manufacturer 
can  then  secure  the  complete  report  from  the  nearest 
district  office  of  the  Bureau,  attached  to  which  he  will 
find  a  list  of  jobbers  who  handle  automotive  accessories. 
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Design  of  gages  begun  —  Gaging  in  the  manufacture  of  interchangeable  parts — 
Meaning  of  allowance,  tolerance  and  limit — Types  of  fits — Establishing  tolerances 

THE  PRODUCTION  of  work  on  an  interchange-  In  order  to  manufacture  a  given  part  in  quantities 
able  basis  can  be  accomplished  only  by  the  use  and  at  the  same  time  retain  the  important  sizes  so  that 
of  jigs  and  fixtures  of  approved  design  in  com-  the  part  will  correctly  fit  one  or  more  parts  which  are 

bination  with  a  gaging  system  and  gages  having  limits  to  be  assembled  with  or  adjacent  to  it,  a  determination 
of  suitable  range  for  the  work.  We  have  discussed  at  must  first  be  reached  as  to  the  kind  of  a  fit  which  is 
length  the  design  of  jigs,  fixtures,  cutting  tools  of  vari-  necessary    for   the   proper   functioning   of   the    units, 
ous   kinds,  punches  and   dies   and  devices  of  different  For  example,  if  a  shaft  is  to  revolve  freely  in  a  bearing 
kinds  used  for  production  purposes.    We  shall  now  take  there    must   be    clearance    between    the    two,    and    the 
up  the  design  of  gages  in  much  the  same  way,  giving 
fundamental  principles  on  which  the  science  of  gaging 

is  based   and  using  many  diagrams  and  examples  to  ^WM^'^^'"''"9 
illustrate  the  important  points.  (—'— — ^^^^T 

Before  going  into  the  actual  design,  it  is  well  to  say  \    Shafi-      y   a  b 
a  few  words  regarding  the  purpose  for  which  gages  are  ~ 
used;  and  in  order  to  explain  this  purpose  a  clear  un- 

derstanding must  be  obtained  regarding  interchange- 

able   manufacture    and    the   use   of   tolerances.      Many  Allowance  =  B-A 
people  have  an  erroneous  idea  of  the  purpose  of  inter-  .Minim  i    ai' 
changeable  manufacture,  and  consider  that  the  manu-  ^"""^'^""''f^-xT 
facture  of  parts  on  the  interchangeable  system  is  prin-  \^  ';'          /  "^  i    ; 71       i  1  •  XT     J     i,  ,  •,     J  y,- Normal    A    F    G  H 

cipally  to  make  pieces  so  that  they  can  be  used  to  ,^'(  diam.  m  '  \  [ 
replace  similar  pieces  which  have  been  badly  worn  or  '-^zz- -^-.-Xi-^^^ t 

broken.     Undoubtedly,  this  is  an  important  item,  but  it  ^Maximum  diam. 

is  not  by  any  means  the  principal  reason.    The  reduc-  Tolerance  =h-f tion  of  manufacturing  costs  by  means  of  interchange- 
able manufacture  is  the  primary  reason  for   its  use.        ̂ ^^    519-chart  explanatory  of  gaging  terms Any  other   idea   is  secondary  and  would  not  be  con- 

sidered if  manufacturing  costs  were  higher  instead  of     amount  of  clearance  must  be  sufficient  for  a  film  of  oil 
lower.  Qj,  grease  between  the  parts.     Unless  this  provision  is 

Reason  for  Use  op  Gages  made,  the  mechanism  will  not  function  properly  and  an 
unsatisfactory  product  will  be  obtained.  The  first  re- 

quirement, then,  for  successful  manufacture  on  an  in- 
terchangeable basis  is  proper  allowance  between  the 

parts.  After  the  allowances  have  been  determined  care- 
fully, permissible  variation  must  be  decided  upon ;  after 

which  the  tolerances  and  limits  can  be  established. 
To  obtain  a  clear  understanding  of  the  limit  system 

a  thorough  knowledge  of  terms  used  is  essential.  Many 

people  use  the  terms  allowance,  tolerance  and  limit  in- 
correctly due  to  a  misunderstanding  of  their  exact 

meanings. 

AUoivance  is  used  to  express  the  desired  relation  be- 
tween tivo  adjacent  parts.  For  example,  the  clearance 

between  a  shaft  and  bearing  is  called  the  allowance. 
The  term  allowance  cannot  be  applied  to  a  single  part. 

K = Low  limit  ofshafi  M  =Low  limif  of  hole 

\.=Hioih    "     "      "       H'High  "     "    " 

In  analysing  the  matter  of  interchangeable  manu- 
facture, we  must  first  consider  that  it  is  not  humanly 

possible  to  manufacture  a  great  number  of  parts  of  the 
same  kind  that  will  all  be  exactly  alike.  There  will  be 
slight  variations  here  and  there,  yet  these  variations 
ean  be  kept  within  certain  limits,  so  that  one  part  will 
fit  another  whose  limits  have  also  been  fixed.  From 
this  statement,  understanding  can  easily  be  reached  of 
a  fundamental  point  in  interchangeable  manufacture. 
That  is,  work  cannot  be  held  exactly  to  size  in  quantity 
manufacturing,  but  it  can  be  held  within  well  defined 
limits.  For  this  purpose,  gages  of  various  kinds  are 
used. 

For  the  authors'  forthcoming  book.     All  rights  reserved. 
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as  it  means  nothing  in  this  connection.  Fig.  519  shows 
a  shaft  having  a  diameter  A  and  a  hole  or  bearing  indi- 

cated by  the  letter  B.  The  allowance  between  these  two 
parts  would  be  indicated  by  B — A. 

Tolerance  is  the  total  amount  of  variation  permissible 
in  manufacturing  a  certain  part.  The  term  is  applied 
to  one  part  only.  The  total  amount  of  established  varia- 

tion over  or  under  a  given  size  is  termed  the  tolerance. 
The  hole  shown  in  the  drawing  has  a  minimum  diameter 
C  and  a  maximum  E.  The  tolerance  would  be  indicated 

by  E — C.  The  dimension  D  might  be  considered  as  the 
nominal  size  of  the  hole.  In  the  example  which  shows 
the  shaft,  the  minimum  diameter  is  indicated  at  F  and 
the  maximum  at  H.  The  tolerance  here  would  be  deter- 

mined by  H — F.  The  mean  diameter  of  the  shaft  or 
the  nominal  size  is  indicated  at  G. 

Limit  is  applied  to  the  maximum  and  minimum  size 

I    i 0.001        \ 

FIG.  520— DIAGRAMS   SHOWIXG  APPLICATIONS   OF   LIMITS 

of  work  to  be  produced  as  determined  by  the  tolerance. 
For  example,  K  indicates  the  low  limit  of  the  shaft  and 
L  the  high  limit.  M  is  the  low  limit  of  the  hole  and  iV 
the  high  limit  of  it.  The  tolerance  for  these  two  pieces 
would  be  indicated  by  L — K  in  the  case  of  the  shaft, 
and  by  N — M  in  the  case  of  the  hole. 

It  is  advisable  for  the  student  to  make  sure  that  he 
has  a  thorough  understanding  of  these  terms  before 
going  further  with  the  matter  of  gaging. 

Several  examples  are  given  in  Fig.  520  which  illus- 
trate the  methods  of  setting  limits  on  different  pieces 

of  work.  In  the  example  A  a  bearing  is  indicated  at  B 
and  a  shaft  at  C.  The  requirement  for  this  work  is 
that  the  shaft  shall  revolve  freely  in  the  hole.  The 
first  step  in  determining  the  proper  sizes  would  be  to 
make  a  suitable  allowance  betwen  the  shaft  and  the  hole, 
so  that  a  film  of  oil  could  be  maintained  between  the  two 
in  order  to  reduce  the  friction  as  much  as  possible.  Let 
us  assume  that  an  allowance  of  0.0015  in.  is  made. 
We  do  not  expect  to  machine  the  parts  so  that  they 

will  all  be  absolutely  the  same;  but  we  can  determine 
how  great  a  variation  will  be  permissible,  both  under 
and  over  the  sizes  required,  and  still  give  us  two  parts 
which  will  work  together  freely  and  perform  their 
functions  as  required.  We  might  say  that  the  shaft 
would  undoubtedly  revolve  freely  in  the  hole  if  an 
allowance  of  perhaps  0.0005  were  obtained.  It  would 
also  undoubtedly  work  in  a  satisfactory  manner  with  an 

allowance  of  0.0025  in.  It  is  our  business,  therefore,  to 
establish  the  tolerances  on  the  shaft  and  hole  so  as  to 
approximate  these  variations. 

We  know  that  the  hole  must  be  drilled  or  reamed  and 
that  the  tools  used  for  this  kind  of  work  cannot  be 
adjusted  as  easily  as  those  used  for  turning  the  outside 
of  the  shaft.  Hence,  the  final  size  of  the  hole  would  be 
determined  by  the  size  of  the  reamer,  which,  when  it 
is  new,  is  likely  to  cut  slightly  over-size.  We  must  also 
consider  that  the  reamer  may  become  worn  after  con- 

tinued use  and  that  it  will  ream  the  hole  slightly  smaller 
than  at  first,  so  we  must  make  an  allowance  for  this 
condition  also.  In  the  example  given,  the  nominal  size 
of  the  hole  is  1.000  in.  and  the  maximum  limit  is  1.0005 
in.,  while  the  minimum  is  0.9995  in.  In  other  words 
the  tolerance  on  the  hole  is  0.001  in.  which  is  the  differ- 

ence between  the  limits. 

The  shaft  being  more  easily  controlled  as  to  its  size, 
can  be  made  —0.001  to  — 0.002  in.,  thus  giving  it  a 
tolerance  of  0.001  in.  The  various  conditions  which  can 
be  obtained  in  machining  these  two  parts  to  the  toler- 

ances shown  will  be  as  follows: 

(1)  Max.  hole   1.0005  in. 
Min.  shaft   0.998    in. 
Clearance  0.0025  in. 

(2)  Min.  hole   0.9995  in. 
Max.    shaft   0.999    in. 

Clearance      0.0005  in. 
(3)  Max.  hole   1.0005  in. 

Max.    shaft   .•   0.999    in. 
Clearance      .0.0015  in. 

(4)  Min.  hole   0.9995  in. 
Min.  shaft   0.998    in. 

Clearance     O.OOlShi. 

It  will  be  seen  from  the  foregoing  that  we  can  ac- 
tually obtain  four  different  results,  depending  upon  the 

accuracy  with  which  the  work  is  machined;  yet,  as  a 
matter  of  fact,  the  gages  used  in  the  hole  would  tend 
to  keep  this  dimension  slightly  under  the  maximum  size 
and  those  .used  on  the  shaft  would  tend  to  keep  this 
dimension  slightly  over  the  minimum  size,  so  that  in  all 
probability  the  maximum  clearance  which  would  be  ob- 

tained between  the  two  parts  would  approximate  0.002 
in.  Also,  the  plug  used  in  the  hole  would  not  permit 
the  work  to  drop  quite  to  the  minimum  diameter,  as 
otherwise  the  plug  would  not  enter  freely.  The  snap 
gage  used  for  the  shaft  would  not  pass  over  the  work 
freely  unless  the  maximum  diameter  were  slightly 
smaller  than  the  gage.  For  these  reasons,  we  can  safely 
assume  that  the  allowance  which  we  have  previously 
determined  upon  will  be  approached  very  closely  when 
the  parts  are  machined. 

We  have  made  this  explanation  in  order  that  a  clearer 
understanding  may  be  obtained  of  the  principles  used 
in  establishing  tolerances  on  interchangeable  work. 

Several  other  examples  are  given  in  the  same  illustra- 
tion to  show  the  application  to  somewhat  different  con- 

ditions. In  the  diagram  at  D  there  are  two  holes,  re- 
spectively, 1.250  and  0.750  in.  in  diameter.  The  larger 

hole  does  not  require  very  close  tolerances,  while  the 
smaller  must  be  more  carefully  made.  This  is  clearly 
shown  by  the  difference  in  the  tolerances  on  the  two 
holes.  The  depth  of  the  hole  is  shown  as  1?  in.  and 

both  limits  are  given  as  -}-,  so  that  the  shoulder  shaft 
which  enters  this  hole  will  never  bottom  on  the  surface 

E  but  will  always' have  clearance  at  this  point. 
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One  other  example  is  given  in  this  illustration  at  F, 
which  shows  a  slide  G  and  a  saddle  H.  The  chief  re- 

quirement for  the  work  is  that  the  slide  shall  move 
freely  in  the  saddle,  but  without  side  play.  The  toler- 

ances are  so  given  that  there  will  be  a  maximum  clear- 
ance of  0.002  in.  and  a  minimum  clearance  of  0.0005  in. 

There  is  a  difference  in  practice  on  this  class  of  work, 
as  the  parts  are  to  be  fitted  to  each  other  by  scraping. 
The  slide  can  be  made  up  so  that  it  is  slightly  larger 
than  the  saddle  and  the  fit  determined  by  the  workman. 
This  is  a  matter  which  should  be  settled  according  to 
the  practice  in  vogue  in  the  factory  where  the  work  is 
to  be  done. 

Various  Kinds  of  Fits 

The  manufacturing  of  work  requires  parts  to  be  fitted 
in  several  different  ways,  and  tolerances  are  established 
to  produce  these  various  fits.  One  of  the  first  things 
to  be  considered  is  the  meaning  of  the  different  terms, 
and  we  have  endeavored  to  illustrate  the  terms  in 
graphic  form  in  Fig.  521. 

A  Running  Fit,  an  example  of  which  is  shown  at  A, 
is  a  term  which  is  usually  applied  to  the  relation  be- 

tween a  shaft  and  a  bearing.  The  parts  must  be  so  pro- 
portioned that  the  shaft  will  run  freely.  There  are 

several  grades  of  running  fits,  according  to  the  class  of 
machinery  to  which  they  are  applied.  Naturally  a  pre- 

cision machine  tool  designed  to  produce  work  of  the 
greatest  accuracy  would  have  its  various  parts  care- 

fully fitted,  and  the  allowance  in  the  bearings  would  be 
small  in  order  to  avoid  any  inaccuracies.  In  a  farm 
tractor,  a  concrete  mixer  or  some  other  mechanism 
designed  for  use  under  severe  conditions,  the  allowance 
for  a  running  fit  might  be  considerably  greater.  Tol- 

erance tables  which  specify  the  limits  required  for  dif- 
ferent kinds  of  fits  usually  give  several  classes  under 

the  heading  of  running  fits  in  order  to  provide  for  dif- 
ferent kinds  of  mechanisms.  Naturally,  each  manufac- 

turer must  be  governed  in  his  selection  by  the  require- 
ments of  his  own  work. 

A  Push  Fit,  an  example  of  which  is  shown  at  B,  has 
a  smaller  allowance  than  a  running  fit  and  it  is  not 
essential  that  the  parts  should  be  free  to  revolve.  They 
should,  however,  be  so  proportioned  that  they  can  be 
assembled  by  hand  without  using  much  pressure.  Push 
fits  are  used  for  studs,  jacks,  or  other  parts  which  may 
be  assembled  and  held  in  place  by  a  setscrew  or  pin. 

A  Drive  Fit,  an  example  of  which  is  shown  at  C,  must 
be  assembled  by  pressure  such  as  that  which  can  be 
applied  by  means  of  an  arbor  press  or  by  driving  with 
a  hammer.  Fits  of  this  kind  are  very  common  in  ma- 

chine shop  practice  for  parts  which  must  fit  each  other 
closely,  yet  which  do  not  necessarily  drive  by  the  fric- 

tion between  the  shaft  and  the  hole. 
A  Force  Fit,  shown  at  D,  requires  heat  to  expand  the 

hole  and  extreme  pressure  such  as  that  produced  by  an 
hydraulic  press  to  assemble.  When  parts  are  assembled 
by  means  of  a  force  fit,  they  practically  form  one  unit 
and  cannot  be  readily  separated. 

Hole  as  a  Standard 

In  establishing  tolerances  for  the  majority  of  manu- 
facturing work  the  hole  is  generally  used  as  a  standard, 

because  it  is  usually  machined  by  means  of  stand- 
ard tools  such  as  drills,  boring  bars,  reamers,  Qr  by 

a  grinding  operation.  For  the  ordinary  kind  of  manu- 
facturing work  the  reamer  is  used  to  size  the  hole ;  and 

as  it  is  not  particularly  easy  to  make  a  reamer  so  that 

it  will  cut  a  hole  which  varies  greatly  from  the  outside 
diameter  of  the  reamer,  this  fact  establishes  a  reason 
why  the  hole  is  usually  used  as  the  standard  of  measure- 

ment in  setting  tolerances.  We  have  previously  men- 
tioned the  fact  that  a  new  reamer  is  likely  to  cut  a 

trifle  over-size,  and  that  after  it  has  been  worn  some' 
what  it  may  produce  a  hole  slightly  under-size. 

It  is  not  customary  to  specify  limits  on  a  drilled  hole, 
but  those  which  are  to  be  reamed  or  ground  can  be 
machined  within  very  close  limits  of  accuracy.  It  has 
been  pointed  out  that  tolerances  for  holes  can  be  sepa- 

rated into  several  classes,  the  most  accurate  being  those 
for  holes  produced  by  the  grinding  process,  next  those 
which  are  reamed,  and  finally  those  which  are  bored  or 
produced  by  a  cutter  head  or  something  of  this  nature. 
After  determining  the  accuracy  required  in  a  given 
hole,  the  tolerance  must  be  set  and  the  shaft  or  studs 

Runninq   Fit 
A 

(         -—^^^ 

Push   Fit 
B 

PIG.   521 — VARIOUS    KI.VDS  OF  FITS 

which  enter  the  hole  must  be  proportioned  in  accordance 
therewith. 

There  are  so  many  factors  which  influence  the  setting 
of  tolerances  for  different  classes  of  work  that  it  is 
difficult  to  give  the  figures  covering  a  limit  system  which 
will  apply  equally  well  to  all  kinds  of  work.  Each  manu- 

facturer must  create  a  law  unto  himself,  and  determine 
by  practical  experiment  just  what  tolerances  are  most 
suitable  for  his  own  shop.  After  the  tolerances  have 
once  been  determined  there  remains  only  the  niatter  of 
placing  the  figures  for  the  limits  on  the  part  drawings, 
and  then  of  designing  gages  to  keep  the  parts  within  the 
required  limits.  There  are  a  number  of  tolerance  tables 
in  existence,  and  they  have  been  tested  on  certain 
classes  of  work  and  found  satisfactory.  We  are  not 
giving  any  of  these  tables  here,  because  they  can  readily 
be  obtained  both  from  text  books  on  gaging  and  also 
from  several  well  known  gage  manufacturers,  as  well 
as  from  the  standard  handbooks. 

It  is  of  vital  importance  for  the  engineer  who  is  called 
upon  to  establish  a  system  of  tolerances  for  a  given 
mechanism,  that  he  should  understand  thoroughly  the 
working  of  the  various  parts  which  go  to  make  up  the 
complete  machine.  A  broad  knowledge  of  the  operation 
of  the  device,  combined  with  excellent  judgment  and 
backed  by  many  years  of  shop  experience,  are  essential 
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factors  in  setting  limits  on  manufacturing  work.  Keep 

always  in  mind  the  fact  that  the  wider  the  tol- 
erances can  be  made,  consistent  with  the  quality  of  the 

product  to  be  manufactured,  the  greater  will  be  the 
economy  in  manufacture.  It  is  gratifying  to  note  that 
many  factories  have  established  their  own  systems  of 
gaging  during  the  past  decade,  and  that  they  have  at 
the  same  time  made  radical  improvements  by  incor- 

porating on  their  part  drawings  the  limits  for  all  of 
the  important  fits. 

In  this  connection,  however,  a  point  of  value  may  be 

brought  out,  and  that  is  the  lack  of  a  standard  practice 
in  establishing  limits  on  shaft  shoulder  distances.  If 

any  mechanism  is  to  work  properly,  the  shoulder  dis- 
tances on  shafts  should  be  given  tolerances  such  that 

the  parts  will  assemble  freely  and  without  the  neces- 
sity for  fitting  because  a  certain  shoulder  is  a  trifle 

longer  than  it  should  be.  As  a  general  thing,  the  shoul- 
der distances  on  shafts  can  be  specified  with  fairly 

wide  tolerances,  and  if  this  is  done  a  great  improve- 
ment will  be  found  in  the  assembling  department. 

It  should  always  be  remembered  that  it  is  more  dif- 
ficult to  hold  shaft  shoulders  within  close  tolerances 

than  it  is  to  produce  holes  or  shafts  within  given  diam- 
eters. Hence,  as  much  latitude  as  possible  should  be 

given  on  shoulder  distances.  It  is  both  unnecessary  and 

expensive  to  hold  unimportant  parts  within  very  close 

limits  of  accuracy,  and  there  is  no  branch  of  tool  engi- 
neering which  reveals  the  experience  of  the  engineer 

and  his  ability  more  than  the  setting  of  tolerances. 

Handv  Men 
By  George  Walter 

In  Charge  of  Maintenance,  Millhoiland  Machine  Co. 
Indianapolis,  Ind. 

DID  YOU  EVER  trj'  to  classify  the  men  who  are 
engaged  in  the  maintenance  and  repair  work  of  your 

shop?  Have  you  ever  tried  to  ascertain  whether  or  not 

your  electrician  was  an  electrician  fully  qualified  to 

draw  an  electrician's  wage?  Have  you  found  that  your 
millwright  is  capable  of  setting  a  machine  with  the  pre- 

cision that  is  expected  of  a  millwright?  Or  have  you 

found  that  you  have  a  number  of  "handy  men"  in 
your  employ? 

Handy  men  are  and  always  will  be  an  integral  part 
of  the  organization  of  a  machine  shop.  The  mistake 
seems  to  be.,  in  giving  them  a  payroll  rating  above  that 
which  they  really  merit.  I  have  known  comparatively 
small  shops  struggling  along  for  an  existence,  with  a 
shop  carpenter,  a  millwright,  a  machine  repairman,  an 
electrician  and  an  oiler  on  their  payroll. 

The  electrician  spent  most  of  his  time  renewing  fuses, 
replacing  lamps  and  smoking  cigarettes  in  the  boiler 
room.  The  carpenter  spent  part  of  his  time  making 
boxes  for  the  shipping  department  and  arguing  for  hours 
as  to  which  was  the  best  way  for  routing  a  shipment. 
The  millwright  always  seemed  able  to  find  a  set  screw 
which  needed  tightening  when  the  boss  was  around. 
The  machine  repairman  could  always  find  a  lever  which 
needed  adjusting  and  the  oiler  was  always  busy  oiling 
when  not  engaged  in  passing  on  the  shop  gossip. 

Here  we  have  five  men  drawing  five  men's  pay  and 
each  idle  more  than  fifty  per  cent  of  his  time.  Each 
depended  on  the  shop  superintendent  for  orders,  when 
the  superintendent  was  so  occupied  with  production,  that 
he  did  not  have  time  to  give  maintenance  the  attention 
it  deserved.    He  left  it  to  the  men.    Each  one  had  con- 

vinced him  in  some  way  that  he  was  a  necessary  part 
of  the  shop  equipment. 

Yet  when  the  time  came  for  a  motor  to  be  repaired  an 
expert  had  to  be  brought  from  the  factory  where  it 
had  been  built.  Two  weeks  were  lost  while  the  elec- 

trician tinkered.  "Faulty  construction"  was  his  verdict 
and  the  motor  would  have  to  be  completely  torn  down. 

He  didn't  have  the  equipment  at  hand  to  do  the  job,  so 
it  would  have  to  be  sent  out.  The  factory  was  notified 
and  an  expert  came.  The  expert  was  nothing  more  than 
a  first  class  electrician,  yet  within  two  hours  the  motor 
was  running. 

Other  Examples  of  Limitations  of 
Maintenance  Men 

A  new  lathe  came  in,  late  and  sorely  needed  for  pro- 
duction. The  millwright  hurriedly  bolted  the  counter- 

shaft to  the  angle  iron  above,  dropped  a  bolt  tied  to  a 
piece  of  binder  twine  from  the  cone  pulley  and  lagged 
the  machine  down.  The  belt  began  to  climb  the  cone 
pulleys.  Obviously  they  were  out  of  line.  The  next 
day  the  machinist  on  the  lathe  announced  that  the 

company  "had  got  stung."  A  job  of  boring  was  out 
0.003  in.  on  one  end.  A  check-up  showed  two  blocks  of 
wood  placed  under  one  end  of  the  lathe  to  line  the  pulleys 
up,  with  the  result  that  the  ways  were  irreparably 
twisted  out  of  shape. 
When  a  new  cabinet  was  wanted  in  the  tool  crib,  it 

had  to  be  purchased  ready  made.  The  carpenter  did  not 
have  the  tools  for  that  kind  of  work — perhaps  not  the 
ability.  An  oiler  was  being  maintained  to  do  nothing 
but  oil.  Yet,  the  machine  repairman  was  spending  most 
of  his  time  inserting  bushings  in  loose  pulleys  which 
had  run  hot.  It  also  happened  that  this  was  about  the 
only  kind  of  work  he  could  do  thoroughly. 

Every  machine  shop  must  have  its  handy  men  but 
they  should  be  rated  as  handy  men.  It  is  a  large  shop 
indeed  which  can  afford  in  each  unit  a  fully  qualified 
man  at  the  head  of  each  division  of  its  maintenance 

department.  The  personnel  of  the  maintenance  depart- 
ment can  be  so  arranged  that  when  the  electrician  or 

the  millwright  needs  help  he  can  call  for  a  handy  man. 
The  handy  man  should  actually  be  a  handy  man  with  the 
ability  to  handle  tools  well. 

Any  man  with  a  little  mechanical  ability  can  handle 
a  hammer  and  saw,  renew  a  blown  out  fuse  or  lamp, 
lace  up  a  belt  with  the  patent  lacers  used  in  the  present 

day,  or  use  a  pipe  wrench.  If  he  really  has  the  "mak- 
ings" in  him  he  will  not  take  offense  at  the  title  of 

"handy  man,"  but  realize  that  he  has  before  him  the 
opportunity  for  gaining  much  information  at  first  hand. 

If  each  electrician,  millwright,  and  machine  repairman 
has  his  own  individual  helper  there  will  invariably  come 
times  when  these  men  are  absolutely  idle.  Perhaps  there 
may  be  ten  helpers  in  the  shop  working  at  different  kinds 
of  work.  It  may  be  found  that  the  total  work  done  by 
these  men  would  not  exceed  that  of  five  if  the  five 
were  kept  busy  all  the  time.  Why  not  five  handy  men 
and  one  man  in  charge  of  the  entire  maintenance  de- 

partment to  place  these  five  where  most  needed?  The 
wages  of  the  other  five  cut  in  half  would  make  an  attrac- 

tive salary  to  offer  such  a  man. 
In  the  small  shop  one  man  can  be  in  charge  of  all 

maintenance  work  with  as  many  handy  men  as  he  needs 
to  help  him.  When  a  big  repair  job  comes  up,  the  firm 
will  then  find  it  cheapest  to  send  it  out.  If  the  main- 

tenance man  is  worthy  of  his  salt,  things  will  be  kept 
in  good  condition  and  he  will  be  occupied  with  the 

"upkeep"  and  not  the  "repair"  of  the  plant  machinery. 
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Control  Systems  for  D.  C.  Motors 
Applied  to  Machine  Tool  Drive 

By  B.  S.  PERO 
Power  and  Mining  Engineering  Dept.,  General  Electric  Co. 

The  manually  operated,  the  remote  and  the  automatic 

controls — A  control  for  constant  uni-directional  speed 
—  Difference  between  adjustable  and  varying  speeds 

A  LL  THE  MODERN  systems  of  control  for  electric 
L\  motors  as  applied  to  machine  shop  use  have  been 

J.  \.  designed  with  two  particular  requirements  in 
view,  that  of  convenience  and  reliability  in  operation, 
and  that  of  safety  to  the  operator.  The  former  require- 

ment becomes  important  when  it  is  realized  that  actual 
labor  cost,  which  is  a  function  of  the  time  taken  to 
produce  any  given  article,  forms  about  60  per  cent 
of  the  total  production  charge 
against  that  article,  regard- 

less of  its  size  or  quantity. 
The  importance  of  the  safety 
element  is  too  obvious  to 
require  further  discussion. 
Within  the  past  ten  years  a 
number  of  control  systems 
have  been  standardized  to  fit 
the  requirements  of  machine 
tool  drive.  The  selection  of 
the  most  advantageous  system 
for  any  given  case,  therefore, 
becomes  largely  a  matter  of 
fitting  the  characteristics  of 
the  various  types  of  control  to 
the  conditions,  labor  and  the 
class  of  work  in  the  shop 
where  the  installation  is  to  be 
made.  To  accomplish  this 
plan  successfully,  however,  a 
thorough  understanding  of 
the  control  characteristics  is 
necessary. 

The  trend  of  modern  control 
systems  is  toward  simplicity 
and  safety,  the  former  to  the 
highest  degree  compatible 
with  the  work  to  be  done  and 

the  latter  to  the  highest  de- 
gree possible. 

All  the  systems  may  be  divided  into  three  general 
classes,  the  manual,  or  hand  operated,  the  remote  con- 

trol and  the  automatic  control.  The  main  idea  in  the 
design  of  all  these  systems  has  been  centralization, 
that  is,  to  have  the  master  element,  switch,  drum  con- 

troller, push  button,  or  whatever  it  is,  accessible  in  the 
highest  sense  of  the  word  to  the  man  who  is  actually 
running  the  machine.  This  idea  has  been  so  success- 

fully accomplished  that  operators  may  have  accurate 
control  over  the  direction  of  rotation  and  speed  of  their 

motor,  without  taking  one  step  away  from  their  work, 
even  on  the  most  complicated  form  of  machine  tools. 
Since  the  manual  control  systems  are  the  simplest,  both 
in  design  and  operation,  they  will  be  described  first. 

The  simplest  form  of  manual  direct  current  control 
consists  of  a  self-contained  rheostat  having  a  movable 
handle  and  a  graduated  resistance  which  is  connected 
in  series  between  the  line  switch  and  the  motor  ter- 

FIG.  1— A  NEWTON  DUPLEX  MILLING  MACHINE  WITH  DKUM  CONTROLi 

minals.  Starting  the  motor  is  accomplished  by  moving 
the  handle  through  an  arc,  and  the  contact  on  the  arm 
moves  over  a  number  of  studs  which  vary  the  amount 
of  resistance  in  series  with  the  line  The  contact  arm 
is  held  in  the  running  position  by  a  magnet  coil,  which 
is  energized  when  the  last  resistance  point  is  passed. 

The  magnet  ceil  also  furnishes  undervoltage  protec- 
tion. When  the  voltage  drops  below  a  certain  value, 

from  failure  on  the  line,  or  if  the  line  switch  is  opened, 
the  magnet  coil  releases  the  contact  arm.    The  latter 
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.MG    -'-A.  MANUALLY  OPERATED  DRUM  CONTROL  OPERATED  BY  MEANS  OF  A 
 SPEINED  SHAFT  THAT  DRIVES 

J.1U.   .     A  .V1A.MI,.  ^^^  CONTROLLER  HANDLE  THROUGH  A  CHAIN 

is  pulled  back  to  the  off  position  by  a  spring.  This 

feature  of  the  control  prevents  the  sudden  or  unex- 

pected starting  of  the  motor  on  return  of  the  voltage, 

or  in  case  the  line  switch  should  be  closed  at  an  inoppor- 
tune time. 

Such  rheostats  are  used  for  the  control  of  machine 

tools  which  have  a  simple  duty  cycle  and  require  only 

constant  speed  and  uni-directional  rotation.  They  are 

adapted  very  well  to  machines  that  are  subject  to 

continuous  use.  The  control  is  used,  in  connection 

with  a  separate  line  switch,  to  control  motors  of  from 

one  to  150  hp.  operating  a  group  of  machines  driven 

by  belts  from  a  line  shaft.  Their  field  of  application 

is  more  or  less  limited,  because  they  give  no  gradua- 

tions of  speed  or  reversals,  and  overload  protection  must 

be  furnished  from  an  external  source.  They  are  not 
suitable  for  frequent  operation. 

The  next  stage  in  the  refinement  of  a  direct  current 

manual  control  apparatus  is  the  drum  controller  system. 

It  is  applicable  to  machines  whose  duty  cycle  requires 

both  constant  and  adjustable  speed  forward  or  reverse 

and  frequent  starting  and  stopping.  A  typical  system 

of  this  sort  consists  of  a  drum  controller  with 

several  accelerating,  running  and  reversing  points, 

necessary  armature  and  field  resistors,  and  a  protective 

panel  which  povides  both  undervoltage  and  overload 

protection. 
Undervoltage    protection    is    furnished    by    a    shunt 

PIG      3— ANOTHER    EXAMPLE    OF    MANUALLY    OPERATED 

DRUM  CONTROL  WITHOUT  MAGNETIC  FEATURES 

FIG    4— MOTOR  CONTROLLED  BT   MAGNETIC  STAR
TER 

ACTUATED  BY   PUSHBUTTON  STATION 

contactor  that  opens  when  the  voltage  falls  below  a 

predetermined  value,  can  be  re-energized  only  by 

returning  the  controller  handle  to  the  off  position.  This 

provision  prevents  the  motor  from  starting  unex-
 

pectedly on  return  of  voltage.  Overload  protection  is 

furnished  by  a  single  or  double  pole  overload  relay 

connected  in  series  with  the  main  line  and  the  coil  of 

the  previously  mentioned  contactor.  This  relay  caus
es 

the  contactor  to  open  which  disconnects  the  motor  fro
m 

the  line  when  an  overload  takes  place.  Fig.  1  is  a  good 

example  of  drum  control,  showing  how  the  controll
er 

can  be  located  conveniently  for  the  operator.  He  can 

control  the  speed  of  the  machine  and  watch  his  wor
k 

at  the  same  time,  without  moving  about. 

The  design  of  drum  control  equipment  is  such  as  to 

allow  a  high  degree  of  centralization,  as  the  cont
roller 
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can  be  mounted  anywhere  that  best  suits  the  con- 
venience of  the  operator.  For  example,  in  the  case  of 

lathes,  it  is  often  the  custom  to  mount  the  drum  con- 
troller on  the  lathe  bed,  and  operate  it  from  the  apron 

of  the  lathe,  by  means  of  a  splined  shaft.  Fig.  2 
is  a  form  of  manually  operated  drum  control  showing 
the  method  of  operating  a  distant  drum  controller  by 
means  of  a  splined  shaft  that  drives  the  controller 
handle  through  a  chain.  It  can  be  seen  what  close 
control  the  operator  has  over  the  machine  while  also 
having  close  observation  of  his  work. 

FIG.   5— THE   D.C.   .MOTOR   COXTKOLLEU  BY  MAGNETIC 
STARTER  THAT  PROVIDES  FOR  NON-REVERSING 

ADJUSTABLE  SPEED  OPER.\TION 

Drum    type    control    is    much    used    on    individually 
driven  machine  tools,  such  as  lathes,  milling  machines, 
boring  mills,  or  in  fact  any  machine  where  the  com- 

plicated duty  cycle  must  always  be  under  the 
direct  control  of  the  operator.     Fig.  3  is  an- 

other   example    of    manually    operated    drum 
control  without  the  magnetic  features. 
A  couple  of  cases  in  point  will  serve  to 

illustrate  the  conditions  of  machine  operation 
in  which  drum  control  is  valuable.  In  the 
case  of  a  lathe,  for  example,  turning  on  a  small 
diameter  requires  a  fairly  high,  constant 
speed.  The  next  operation  may  be  on  a  larger 
diameter,  necessitating  a  reduction  in  the 
speed  to  maintain  the  same  cutting  speed. 
The  operator  is  the  only  judge  of  when,  and 
to  what  degree  the  speed  must  be  reduced 
or  increased,  and,  with  a  drum  controller  he 
can  accurately  adjust  the  exact  speed  he  de- 

sires. The  operator  can,  with  drum  control, 
watch  the  progress  of  his  work,  and  effect 
the  proper  speed  change  at  the  exact  instant 
it  is  required 

Another  case  that  offers  a  good  example  of 
the  necessity  for  good  speed  control  is  that 
of  a  lathe  working  on  a  job  that  requires 
tapering.  Here  the  operator  must  gage  the 
speed  of  his  motor  entirely  by  the  appearance 
of  his  work,  and  at  the  same  time  his  control 
over  the  speed  must  be  accurate.  Cases  such  as 

these  could  undoubtedly  be  multiplied  indefinitely,  but 
these  are  enough  to  show  requirements  that  can  best  be 
met  by  drum  control.  In  both  of  them  automatic  con- 

trol would  be  at  a  disadvantage  because  it  would  be 
exceedingly  difficult  to  lay  out  an  inexpensive  automatic 
system  sufficiently  sensitive  to  take  care  of  all  the  thou- 

sands of  special  conditions  that  arise. 
On  the  other  hand,  as  machine  tools  increase  either 

in  size,  or  in  complication  of  duty  cycle,  or  both,  there 
comes  a  stage  where  the  drum  control  apparatus  needed 
to  handle  the  motors  manually,  would  be  so  cumbersome 
and  complicated  that  its  advantages  of  flexibility  and 
accuracy  would  be  more  than  offset  by  the  time  and 
energy  needed  to  operate  it.  It  has  also  been  found 
desirable,  especially  with  motors  of  the  horsepower  re- 

quired on  large  machine  tools,  to  take  the  matter  of 
proper  acceleration  out  of  the  hands  of  the  operator 
for  several  reasons.  Not  only  are  damages  to  the  motor 
or  machine  and  electrical  disturbances  on  the  line  aris- 

ing from  improper  and  careless  operation  avoided,  but 
time  is  saved  for  the  operator  as  well,  allowing  him  to 
concentrate  his  attention  on  his  work.  These  factors, 
together  with  the  increasing  use  of  automatic  machine 
tools  of  various  sorts,  have  been  largely  responsible 
for  the  development  of  magnetic  control  apparatus. 

Magnetic  Control  Flexibility  and  Simplicity 

Magnetic  control  would  probably  not  have  reached 
its  present  degree  of  flexibility  and  simplicity,  how- 

ever, were  it  not  for  certain  improvements  that  have 
been  made  in  the  design  and  construction  of  the 
motors  used  to  drive  machine  tools.  Briefly,  the  more 
important  of  these  are,  improved  commutation,  and  a 
reduction  in  the  diameter  of  the  armature,  which  both 
permit  of  faster  acceleration,  the  former  by  precluding 
line  disturbances,  and  the  latter  by  reducing  the  inertia 
of  the  armature.  The  latter  factor  is  of  especial  im- 

portance in  the  case  of  motors  on  machines  where  the 
duty  cycle   calls  for  frequent  reversals. 

Magnetic  control  can  put  a  motor  on  the  line  at  full 
speed,  faster  than  could  be  done  manually,  assuming 

FIG.  6 — A   FOOL-PROOF  COMBIN.\TION   OF   DRUM    CONTROL   WITH   A 
MAGNETIC   EQUIPMENT 
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proper  attention  was  given  by  the  operator  to  the 
acceleration  sequence  of  the  motor.  In  addition,  all 

magnetic  equipments  of  the  General  Electric  Co.  fur- 

nish full  protection  in  case  of  undervoltage  and  over- 
load, besides  being  fool-proof  as  far  as  the  operator  is 

concerned.  They  are  highly  centralized  by  means  of 
the  master  elements  used  with  them,  as  can  best  be 

shown  by  a  consideration  of  the  various  types  and  their 
application. 

The  simplest  form,  which  is  used  with  a  two-button 

pushbutton  station  is  designed  for  the  automatic  con- 
trol of  motors  used  for  work  requiring  constant  uni- 

directional speed.  It  consists  of  a  line  contactor, 

accelerating  contactor,  or  contactors,  depending  on  the 

capacity  of  the  motor.  The  motor  on  the  machine  in 

Fig.  4  is  controlled  by  a  magnetic  starter  actuated  by 

a  pushbutton  station  with  two  buttons  (start  and 

stop).  This  form  of  control  is  for  constant  speed 

applications,  where  no  reversing  is  required. 

Other  Simple  Control  Forms 

If  a  panel  without  line  switch  is  furnished,  we  lecom- 

mend  using  a  separate  safety  type  double-pole  line 

switch  mounted  in  a  punched-steel  enclosing  case.  The 

case  is  a  safety  feature,  as  the  switch  cannot  be  closed 

when  the  case  is  open,  or  the  case  opened  when  the 

switch  is  closed.  The  use  of  a  pushbutton  control  fur- 
nishes undervoltage  protection,  as  the  machine  cannot 

be  re-started  after  failure  of  voltage  until  the  "start" 
button  has  been  pushed.  The  starters  of  the  General 

Electric  Co.  are  operated  by  pushbutton  control  and 

have  from  one  to  seven  accelerating  contactors,  accord- 

ing to  the  horsepower  of  the  motor  with  which  they 
are  used.  They  automatically  accelerate  the  motor  to 

full  speed  in  the  minimum  time  consistent  with  safe 
current  values  in  the  motor,  preventing  either  undue 
disturbance  on  the  line,  or  the  subjection  of  the  driven 
apparatus  to  objectionable  shocks. 

In  Fig.  5  is  shown  a  lathe  driven  by  a  d.c.  motor 

controlled  by  a  magnetic  starter  that  provides  for  non- 
reversing,    adjustable-speed    operation.      In    this    case. 

under  voltage  protection  is  provided  by  an  under 
voltage  pushbutton  station.  Starting  and  stopping  is 
accomplished,  as  can  be  seen  by  a  pushbutton  station 
mounted  on  the  lathe. 

These  simpler  forms  of  control  are  not  particularly 
flexible  as  regards  speed  variation,  or  reversing.  They 

are  especially  valuable,  however,  in  shops  where  oper- 
ators are  unused  to  the  handling  of  electrical  apparatus ; 

or  where  there  is  a  large  amount  of  routine  work. 
They  save  power,  because  motors  can  be  stopped  when 
not  needed,  and  started  again  without  loss  of  time. 

Adjustable-Speed  and  Reversirle  Motor  Controls 

Naturally,  the  control  equipment  required  for  adjust- 
able-speed motors,  or  those  on  machines  where  revers- 

ing is  required,  is  fairly  elaborate.  It  might  be  well, 
too,  to  differentiate  between  adjustable  speed,  and 
varying  speed.  The  former  type,  once  determined,  is 
practically  constant  for  all  loads,  while,  in  the  latter 
case,  the  speed  reduction  is  obtained  by  a  series  resistor 
in  the  armature  circuit,  and  a  definite  speed  can  only  be 
obtained  with  a  definite  load.  Also,  the  loss  in  the 

resistor,  is,  under  certain  conditions,  high.  For  in- 
stance, when  a  motor  is  operated  at  half  speed,  by  this 

method,  the  loss  in  the  resistor  is  equal  to  the  motor 
output.  Magnetic  control  giving  adjustable  speed  can 
be  operated  by  pushbutton  stations  and  a  separate  field 
rheostat  or  a  master  switch  which  controls  the  line 
contactor  and  field  resistor. 

Reversing  equipments  may  or  may  not  be  designed 
for  adjustable  speed  as  well,  depending  on  the  duty 
cycle  of  the  machine  they  are  controlling.  They  are 
operated  by  means  of  either  three  button  stations  with 
separate  field  rheostat,  or  master  switches.  Both 
varieties  furnish  under-voltage  protection,  and  in  the 
case  of  reversing,  or  where  quick  stopping  is  required, 
dynamic  braking  is  provided. 

An  example  of  a  combination  of  drum  control  with 

FIG.  8— FUUj  automatic  PLANER  CONTROL  THAT  DOES 
NOT  PROVIDE  FOR  REVERSING 
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a  magnetic  equipment  is  given  in  Fig.  6.  The  drum 
controller  energizes  the  line  contactors  and  field  points, 

and  provides  under-voltage  protection.  Such  an  equip- 
ment is  practically  fool-proof.  The  motor  is  always 

started  and  stopped  in  a  uniform  manner,  and  is  pre- 
vented from  carrying  injurious  overloads. 

A  concrete  example  of  a  machine  tool,  the  load  char- 
acteristics of  which  call  for  adjustable  speed  at  the 

discretion  of  the  operator,  and' to  which  magnetic  con- 
trol with  pushbutton  stations  has  been  successfully 

applied,  is  found  in  the  large  car  wheel  lathe.  These 
machines  are  driven  by  adjustable  speed  motors  and  are 
used  for  turning  down  the  treads  and  flanges  of  coach 
and  driving  wheels  already  assembled  on  the  axles.  The 
metal  is  removed  at  a  rather  high  rate,  and,  especially, 
when  the  wheels  have  been  in  service,  there  are  hard 
spots,  which  require  slowing  down  in  order  to  save 
breaking  the  tool.  The  control  used  with  this  machine 
consists  of  an  enclosed  panel  carrying  a  line  contactor, 

an  accelerating  contactor,  a  "slow  down"  contactor,  a 
double  throw  knife  switch  for  emergency  reversing, 
and  a  separately  mounted  enclosed  field  rheostat,  by 
which  the  desired  basic  operating  speed  is  set.  The 
devices  on  the  control  panel  are  actuated  through  a 
three  button  pushbutton  station,  the  buttons  being 
start,  stop,  and  slow  speed.  There  are  other  ways 
of  mounting  the  pushbuttons,  but  since  the  essential 
action  is  the  same  in  all  cases,  their  details  are 
superfluous. 

Operation  of  Magnetic  Control  Equipment 

In  operation,  suppose,  with  the  machine  running  at 
normal  speed,  and  load,  the  tool  strikes  a  hard  spot  in 

the  metal.  By  depressing  the  "slow"  button,  the  "slow 
down"  contactor,  which  is  normally  closed,  is  opened, 
and  in  opening,  de-energives  the  accelerating  contactor. 
An  auxiliary  contact  on  the  accelerating  contactor  short 
circuits  the  field  rheostat,  applying  full  voltage  to  the 

motor  field.  The  accelerating  and  "slow  down"  con- 
tactors, in  opening  cut  the  starting  and  slow  resistors 

into  the  circuit.  Since  the  speed  below  normal  or  basic 
speed  is  obtained  through  resistors  in  series  parallel 
with  the  armature,  the  amount  of  sp>€ed  reduction 
actually  obtained  will  depend  somewhat  on  the  load. 

This  is  a  fair  sample  of  what  may  be  done  with  mag- 
netic control  equipment.  The  pushbutton  stations  can 

be  mounted  wherever  desired,  so  as  to  be  most  accessible 
to  the  operator,  and  the  action  of  the  equipment  is 
sufficiently  rapid  to  take  care  of  any  exigencies  that 
may  arise,  and  prevent  damage  to  the  machine. 

The  highest  development  in  automatic  systems  is 
probably  that  applied  to  the  control  of  reversing  planer 
drives.  This  control  is  fully  automatic,  to  the  extent 

that  having  once  set  the  machine  in  motion,  the  oper- 
ator has  no  control  over  the  cycle,  the  utmost  he  can 

do  is  to  change  the  speeds  or  stop  the  machine  in  case 
of  emergencies,  or  whenever  desired. 

In  Fig.  7  is  an  example  of  the  highest  form  of  auto- 
matic magnetic  control.  The  machine  is  started  and 

stopped  by  means  of  the  pendent  pushbutton  station 
that  can  be  seen  hanging  at  the  side  of  the  frame.  The 
rest  of  the  operation,  such  as  the  acceleration,  reversing 
and  dynamic  braking  is  taken  care  of  by  apparatus  in 
the  large  box  mounted  on  the  planer.  Fig.  8  gives  a 
form  of  full  automatic  planer  control  that  does  not 
provide  for  reversing  and  therefore  is  not  as  complete 
as  the  one  that  Fig.  7  shows. 

Without  going   into   details,   it  may  be   stated  that 

planer  control  as  now  developed,  provides  for  one  range 
of  speed  on  the  cut  stroke  and  another  on  the  return,  the 
motor  being  reversed  automatically  through  contactors 

actuated  by  a  trip  switch  on  the  planer  bed.  Further- 
more, over-travel  is  prevented,  either  on  reversing,  in 

case  of  voltage  failure,  or  when  the  planer  is  stopped 
for  any  reason,  by  the  automatic  application  of  dynamic 
braking  to  the  driving  motor.  Practically  all  that  the 
operator  has  to  do  on  such  machines  is  to  set  up  his 

work,  start  the  machine,  set  the  "cut"  and  "return" 
speeds,   and   oversee  the   cutting  process. 

Standard  Sizes  for  Catalogs 
Our  short  article  on  the  advisability  of  adopting 

standards  for  sizes  of  catalogs  and  similar  literature 
which  was  published  in  the  American  Machinist,  page 
757,  Vol.  57,  1922,  and  in  the  European  edition  on  Jan. 
6,  1923,  has  attracted  the  following  comment  from  the 
Normenausschuss  der  Deutschen  Industrie,  the  German 
national  standardization  body: 

In  the  American  Machinist  of  January  6th,  1923,  you 
report  that  you  have  examined  the  size  of  the  catalogs 
sent  to  you  and  found  in  this  connection  that  in  the  main 
there  are  involved  a  few  definite  sizes.  These  sizes  you 
propose  for  standardizing  purposes.  You  will  be  inter- 

ested in  learning  that  such  work  has  already  been  started 
at  different  times  in  all  countries  of  the  world,  but  that 
on  this  basis  it  has  been  impossible  so  far  to  arrive  at 
any  agreement  because  there  was  involved  not  the  regula- 

tion of  a  single  size  only  but  rather  the  relations  of  many 
sizes  to  each  other,  which  is  of  much  greater  importance. 
The  tabulation  of  entire  series  of  sizes  is  what  is  involved. 

In  Germany,  too,  a  number  of  years  ago  the  same  pro- 
cedure which  you  have  started  was  resorted  to,  but  the 

establishment  of  an  average  or  standard  size  was  soon 
abandoned,  and  rather  the  establishment  of  an  average 
size  for  operating  blanks,  letters,  records,  index  cards, 
booklets,  periodicals,  etc.,  was  called  for.  The  result  of 
many  years'  negotiations  between  the  German  authorities 
and  German  industries  was  the  agreement  to  a  systemat- 

ically built  up  series  of  sizes  which  in  their  effect  is  com- 
parable to  the  legal  system  of  measurements.  This  is  the 

series  A  of  the  DIN  sizes  which  has  lately  also  been 
adopted  by  the  government  departments  and  which  in  the 
future  will  regulate  the  bulk  of  paper  consumption.  For 
business  letters  the  size  210  x  297  mm.  has  now  been  estab- 

lished, and  this  at  the  same  time  applies  to  advertising 
matter,  index  cards  and  periodicals.  Half  of  it,  148  x  210 
mm.,  is  considered  as  a  note  sheet,  index  card,  etc.  One 
quarter  is  the  postal  card,  105  x  148  mm. 

It  is  interesting  to  note  that  the  German  standard 

letter  size,  according  to  this  communication,  is  81  x  11  g 
in.  as  against  our  8i  x  11  in.  This  is  almost  close 
enough  for  ordinary  purposes.  When  it  comes  to  post 
card  sizes,  however,. there  is  more  of  a  spread.  Theirs 
is  5il  x4J  in.  as  against  our  5^  x  3{  in. 

Manufacture  of  Lubricating  Greases,  1921 

The  Department  of  Commerce  announces  that,  accord- 
ing to  reports  made  to  the  Bureau  of  the  Census,  the 

value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  lubricating  greases  amounted  to 
$8,912,000  in  1921,  as  compared  with  $8,869,000  in  1919 
and  $4,919,000  in  1914.  This  classification  includes 
firms  producing  axle  grease  and  hard  and  soft  lubricat- 

ing greases  as  distinguished  from  lubricating  oils. 
In  addition  to  the  production  by  the  establishments 

in  the  classified  industry,  establishments  assigned  to 

other  classifications,  principally  "petroleum  refining," 
reported  lubricating  greases  as  subsidiary  products  to 
the  value  of  $10,761,000  in  1921,  $9,343,000  in  1919, 
and  $4,049,000  in  1914. 
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The  Fourth  Progress  Report 
of  Gage  Steel  Investigation 

THE  THIRD  report  of  the  Gage  Steel  Committee  of 
the  Bureau  of  Standards  indicated  that  steel  con- 

taining 1.4  per  cent  chromium  in  the  form  of  1  in. 
diameter  cylinders  did  not  harden  completely.  The 
fourth  progress  report,  issued  recently,  states  that 

since  then  five  specimens  having  graded  physical  prop- 
erties were  sectioned  and  examined  under  the  micro- 

scope for  troostite,  the  soft  constituent  of  hardening. 
All  the  specimens  hardened  in  oil  were  found  to  have 
troostite,  the  amount  varying  with  the  quenching  tem- 

perature. The  Brinell  hardness  measured  at  the  center 
of  the  section  gave  a  good  indication  of  the  amount  of 
troostite  present.  Rough  indications  of  the  amount  of 
troostite  were  also  obtained  by  noting  the  change  in 
length  and  the  magnetic  properties  of  the  specimens. 

Contrary  to  expectations,  the  troostite  was  found 
fairly  uniformly  distributed  over  the  whole  sections 
instead  of  being  concentrated  in  the  center  and  sur- 

rounded by  a  martensitic  shell.  The  uniform  troostite 
distribution  implies  >.hat  the  oil  quenching  is  done  at  a 
uniform  rate.  The  condition  is  verified  by  math- 

ematical calculations  and  accounts  for  the  lack  of  file 

hardness  in  the  oil-quenched  specimens. 

Testing  for  Martensitic -Specimens 

To  find  what  diameter  specimen  would  harden  com- 
pletely in  oil,  without  troostite  formation,  bars  made 

up  of  2-in.  cylinders  and  respectively,  I,  |,  |  and  i  in. 
in  diameter  were  quenched  in  oil  at  810  deg.  C.  The 
i-in.  section  alone  was  martensitic  to  the  center.  The 
i-in.  section  showed  very  little  troostite,  so  gage  speci- 

mens 4  in.  long  were  made  up  having  this  diameter  to 
determine  whether  there  is  a  real  difference  between  oil 
and  water  quenching  when  the  final  structure  is  entirely 
martensitic  in  both  cases. 

It  seemed  highly  probable  that  at  least  part  of  the 
changes  in  gages  with  time  were  due  to  internal  stress. 
The  magnitude  and  sign,  that  is,  compression  and  ten- 

sion, of  the  longitudinal  stress  may  be  roughly  deter- 
mined by  the  Martens  and  Hayn  method,  namely,  by 

turning  off  peripheral  layers  and  measuring  the  change 
in  length.  From  the  change  in  length,  diameter  re- 

moved and  length,  the  stress  can  be  computed.  This 
was  tried  on  thr.  five  specimens  in  regard  to  troostite 
distribution.  The  diameter  was  reduced  over  a  3  in. 

length  successiveij'  in  0.05-in.  steps  and  the  change  in 
length  from  the  initial  length  as  quenched  and  aged 
measured  for  each  step. 

The  measurement  showed  no  relation  between  the 
amount  of  troostite  and  the  stress.  Thus  two  speci- 

mens, one  nearly  all  troostite  and  the  other  all  marten- 
site,  changed  on  the  first  two  grinds  in  the  same 
direction  and  magnitude.  A  significant  fact,  however, 
is  that  the  specimer  which  was  cooled  slowly  through 
the  hardening  change  showed  a  definite  increase  in 
length  on  the  first  grind. 

There  is  one  striking  regularity  in  the  data  for 
ageing  over  30  days,  namely,  that  all  those  showing  a 
plus  change  or  increase  in  length  are  specimens  which 
vvere  cooled  slowly  through  the  hardening  transforma- 

tion. Thus,  two  specimens  cooled  in  air  from  410 
deg.  C.  showed  an  increase  in  length  by  nearly  0.005 
in.  in  67  days,  while  a  pair  cooled  in  water  from  the 
same  temperature  shrunk  by  the  same  amount. 

No  less  striking  is  the  lack  of  any  apparent  relation 
between  the  constitution  of  the  specimens  and  the  time 
changes.  The  specimens  represent  martensitic  contents 
of  from  nearly  0  to  100  per  cent  with  no  decided  par- 

allel ageing  changes.  Also,  the  specimens  which  are 
nearly  completely  austenitic,  change  in  the  same  direc- 

tion as  the  martensitic  specimens.  These  two  features 
of  the  time  changes  indicate  that  their  primary  cause 
is  internal  stress. 

While  the  single  values  of  length  changes  over  a 
definite  period  are  valuable  for  comparisons,  they  are 
not  necessarily  reliable  as  an  indication  of  the  free- 

dom of  gages  from  time  to  time.  Thus,  a  specimen 
showed  a  change  of  only  0.00002  in.  in  97  days,  but 
observations  showed  an  increase  in  length  of  0.00034 
in.  in  the  first  12  days  and  a  decrease  to  the  former 
value  for  97  days.  A  number  of  oil  specimens  showed 
this  change  but  not  the  water  specimens. 

These  observations  suggest  a  number  of  obvious  ex- 
periments to  check  the  conclusions.  For  example,  if 

the  rate  of  cooling  determines  the  stress  di.stribution, 
it  should  be  possible  to  select  a  rate  that  will  give  zero 
stress.  This  might  be  accomplished  by  varying  the 
temperature  of  the  quenching  medium  and  to  do  this 
effectively  oil  must  be  used.  Here,  the  difficulty  of  not 
being  able  to  obtain  an  entirely  martensitic  interior  is 
again  met. 

The  presence  of  austenite  is  probably  of  some  im- 
portance in  connection  with  dimensional  changes  and 

ageing  of  the  gages,  and  tempering  curves  appear  to 
offer  a  reliable  criterion  of  its  presence.  When  the 
mean  length  change  of  a  specimen  is  plotted  against  the 
tempering  temperature,  the  amount  of  austenite  as  re- 

vealed by  the  difference  between  the  maximum  change 
at  the  peak  and  the  preceding  minimum  should  depend 
on  the  quenching  temperature. 

Why  Men  Apply  for  Boys'  Jobs 
By  George  E.  Hodges. 

On  page  417,  Vol.  58  of  American  Machinist,  A.  W. 

Forbes  asks  why  men  apply  for  boys'  jobs.  It  seems  to 
the  writer  that  our  industrial  system  creates  a  great 
number  of  men  requiring  years  +o  find  the  line  in  which 
they  can  find  success.  They  are  the  byproduct  of  that 
great  American  institution,   specialized  labor. 

No  boy  relishes  the  idea  of  a  four-year  apprenticeship, 
at  small  wages,  when  he  can  make  enough  to  satisfy  his 
modest  wants  by  rushing  telegrams,  packing  sugar  or 
any  other  common  calling.  He  sees,  even  as  we  see, 
men  on  specialized  work  making  good  wages  as  com- 

pared to  a  toolmaker  even  in  shops  where  toolmakers  are 
employed.  Why  should  he  study,  he  reasons  in  the 

optimism  of  his  youth ;  opportunity  will  find  him  event- 
ually. After  he  has  given  opportunity  what  he  thinks 

is  a  sufficient  time  to  locate  him,  he  decides  to  look  her 
up.  The  looking  up  process  takes  varying  lengths  of 
time  with  different  men.  Some  men  never  get  her 

address.  These  men  are  desperately  in  search  of  oppor- 

tunity— the  very  reason  why  men  apply  for  boys'  jobs. 
What  industry  needs  is  to  adjust  the  apprenticeship 

system  to  fit  the  men  to  win  success  in  the  field  in  line 
with  their  ambitions.  Most  of  the  men  who  apply  for 
jobs  with  a  little  opportunity  can  be  readily  trained 
into  efficient  help.  How  readily  it  can  be  done  will  be 

appreciated  only  when  one  has  seen  a  really  good  fore- 
man or  superintendent  demonstrate  it. 
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The  Dutch  Machine  Manufacturer 
By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

Overcoming  natural  obstacles  and  solving  contemporary 

problems  in  Holland — Diesel  engine  construction  — 
Unions  weak — Keeping  out  German  labor 

IT  WAS  THE  opinion  of  a  Dutch  machine  manufac- 
turer that   an  article  on  the  machine   industry  of 

Holland  should  begin  with  something  like  the  fol- 
lowing explanatory  paragraphs: 

"The  Dutch  metallurgical  industry  presents  the  un- 
usual feature  of  the  metal  working  branch  brought  to 

the  highest  stage  of  technical  perfection  without  there 
being  any  metal  producing.  It  is  the  latter  feature 
which  is  usually  remembered  abroad,  where  it  is  known 
that  Holland  makes  a  poor  showing  as  a  coal-producing 
country  and  that  she  does  not 
possess  any  deposits  of  iron  or 
other  ores  whatever.  It  may 

be  due  to  this  very  circum- 
stance, however,  that  special 

care  has  been  taken  always  to 
derive  therefrom  the  maximum 

of  useful  products." 
Here  is  thrown  on  the  screen 

the  true  picture  of  a  country, 
closely  circumscribed,  devoid 
of  most  of  that  wealth  which 
the  world  calls  natural  re- 

sources, her  life  in  hei*  com- 
merce, and  yet  buckling  down 

with  traditional  Dutch  indus- 
try and  thrift  to  make,  by  her 

own  handiwork,  the  engines, 
motors,  boilers,  locomotives 
and  other  machinery  for  which 
she  would  otherwise  be  de- 

pendent on  some  foreign  power 
or  powers. 

Holland  is  therefore  signifi- 
cant, not  as  a  present  or  even 

potential  wholesale  manufac- 
turer of  machines,  but  merely 

as  an  example  of  that   same 
industry  and  initiative  which  brought  to  completion  the 
vast  irrigation  projects  of  our  own  far  west,  establishing 
through  a  daring  perversity  the  very  thing  against  which 
nature  had  set  its  barrier.  Without  trying  to  capture  any 
world  markets  and,  most  important  of  all,  without  rais- 

ing any  tariff  walls  against  foreign  competition,  Hol- 
land's machine  industry  has  not  only  survived  in  rocky 

soil,  but  is  growing  today  by  measurable  steps.  All 
this  she  has  accomplished  by  merely  working  hard, 
minding  her  own  business,  and  settling  her  own  diffi- 

culties in  her  own  way  without  recourse  to  imitation  or 
association. 

The  largest  machine  factory  in  Holland  and  certainly 
the  best  known  outside  the  country  is  the  Werkspoor 

of  Amsterdam  and  Zuilen,  the  latter  a  town  near 
Utretcht..  It  is  officially  known  as  the  N.  V.  Neder- 
landsche  Fabriek  van  Werktuigen  en  Spoorweg-ma- 
terieel,  but  the  shorter  title,  also  used  by  the  company, 
will  suit  the  purposes  of  this  account.  There  are  prob- 

ably many  American  business  men  who  have  never 
heard  of  the  company  for,  except  to  the  Dutch  colonies, 
it  exports  little  or  nothing. 

With  its  roots  stretching  down  into  the  seventeenth 
century,  the  company  has  contented  itself  with  growing 

FIG.    1— WKRKSPOOK   WORKSHOPS    FOK  ASSEMBLING    LUKSEL  ENGINES 

only  so  fast  as  the  needs  of  the  country  required.  At 
the  same  time  it  has  been  among  the  first  to  adopt  and 
develop  new  discoveries  in  its  line,  has  weathered  better 
than  many  other  European  machine  industries  the  pres- 

ent industrial  crisis  and,  by  careful  management  and 
canny  liquidation  at  the  right  time,  has  been  able  to 
withstand  without  permanent  damage  a  disastrous  fire 
last  June  which  destroyed  its  machines  and  shops  to  the 
amount  of  3,000,000  guilders. 

The  principal  achievements  of  the  Werkspoor  may  be 
specified  as  its  more  or  less  successful  combatting  of 
German  competition  and  its  wholly  successful  and  some- 

times novel  methods  of  dealing  with  labor  problems. 
The  latter  phase  will  be  discussed  later  in  detail. 
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As  might  have  been  expected  in  the  case  of  Holland, 
marine  engines,  particularly  those  of  tl.e  Diesel  type, 

have  been  the  Werkspoor's  specialty  since  as  early  as 
1903.  Fig.  1  shows  the  workshops  of  the  company  for 
assembling  these  engines.  The  Werkspoor  was  one  of 
the  first  companies  in  the  world  to  acquire  the  Diesel 
rights  and  patents.  Indeed,  the  Werkspoor  makes  the 
claim  that  it  was  the  first  to  send  a  Diesel  engine  out 
to  sea.  This  engine  was  a  six  cylinder,  650-hp.  motor 
for  the  oil  tanker  Vulcanus,  completed  in  1910  for  the 
Anglo-Saxon  Petrol  Co.  of  London.  This  claim  has 
been  challenged  by  another  company  in  Sweden,  but  the 
Werkspoor,  while  admitting  that  other  companies  may 
have  begun  work  on  marine  Diesel  engines  at  an  earlier 
date,  substantiates  its  claim  with  facts  and  figures  to 
prove  that  the  Dutch  company  was  the  first  to  put  them 
into  active  service. 

Features  in  Diesel  Engine  Construction 

In  any  case,  the  Werkspoor  plans  for  the  Diesel 
marine  engine  seem  to  have  received  widespread  ap- 

proval. Nine  other  companies  in  various  countries  have 
been  licensed  to  use  the  Werkspoor  specifications,  among 
them  the  Newport  News  Shipbuilding  and  Dry  Dock  Co., 
the  New  York  Shipbuilding  Corporation,  and  the  Skan- 
dia  Pacific  Oil  Engine  Co.,  all  American  concerns. 
There  can  be  nothing  new,  of  course,  in  the  principle  of 
the  Diesel  engine ;  and  yet  one  or  two  features  in  their 
construction  as  specifically  applied  at  the  Werkspoor 
factories  may  be  worth  noting  here.  Both  reversible 
and  non-reversible  engines  are  manufactured,  the  latter 
for  smaller  craft  and  powers  up  to  500  b.h.p.  The 
former  type,  however,  lends  itself  to  greater  variation. 

In  Fig.  2  is  shown  a  1,400  i.h.p.  Diesel  engine  made 
by  the  concern,  and  in  Fig.  3  the  assembling  of  a  Diesel 
engine.  The  avoidance  of  cracked  cylinder  heads 
through  overheating  and  other  causes  has  been  a  spe- 

cial concern  on  the  part  of  Werkspoor  engineers.  For 
this  reason  the  cylinders  and  heads  are  cast  in  one  piece 
and  are  constructed  to  allow  considerable  cooling  space. 
This  space  is  obtained  by  leaving  each  of  the  four  valve- 
cages  free,  a  device  which  does  not  effect  combustion 
in  any  way.  Four  covers  in  the  outer  wall  make  the 
survey  and  cleaning  of  the  interior  exceedingly  simple, 
while,  by  a  patented  device,  the  lower  part  of  the  cyl- 

inder liner  may  be  disconnected  for  inspecting  the  pis- 
tons and  cleaning  or  replacing  the  piston  rings.  Even- 

tually the  piston  may  be  dismounted  entirely  by  taking 
out  the  bolts  holding  it  to  the  piston  rod.  This  design 

insures  accessibility  and  simplicity  to  a  very  high  de- 
gree, which  are  the  principal  advantages  of  the  Werks- 

poor Diesel  engines.  According  to  the  engineers  it  does 
not  require  more  than  a  single  day  to  inspect  all  the 
pistons  of  a  six  cylinder  engine  after  a  voyage. 

Here  as  in  other  departments  the  Werkspoor  does 
little  outside  of  Holland,  Java  and  the  rest  of  the  Dutch 
possessions.  Even  in  its  comparative  insularity,  how- 

ever, the  company  has  felt  the  heavy  hand  of  German 

competition.  "German  competition  is  unbeatable,"  is 
the  opinion  at  the  Werkspoor.  Yet,  despite  the  handi- 

cap of  more  attractive  German  bids,  the  Werkspoor  con- 
gratulates itself  that  it  has  succeeded  within  the  past 

few  years  in  capturing  two  or  three  large  orders  in 
direct  competition  with  Germany.  Such  orders  have 
been  few  and  far  between  during  the  last  two  years, 
however,  for  the  Werkspoor  has  felt  the  universal  de- 

pression in  proportion  to  its  activities. 
Since  1920  the  Werkspoor  has  sent  sugar  machinery 
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FIG.  2 — A  1,400  I. HP.  WKRKSl'OOU  .MAKlNli  DlliSKL  ENGINE 

to  factories  in  Holland  and  the  Dutch  East  Indies  on 
rather  a  large  scale,  as  well  as  machinery  and  boiler 
equipment  for  some  of  the  biggest  steamers  of  the 
Dutch  merchant  marine.  Fig.  4  shows  a  combined  con- 

denser and  pumping  plant  for  sugar  factories.  The 
company  has  completed  two  orders  of  28  and  20  locomo- 

tives respectively  for  home  railroads  and  for  the  East 
and  West  Indies  as  well  as  a  total  of  1,541  passenger 
and  freight  cars.  It  is  worth  noting,  incidentally,  that 
the  two  largest  railway  companies  in  Holland  have  the 
right  to  nominate  one  director  each  on  the  board  of  the 

Werkspoor.  Probably  the  Werkspoor's  most  important 
recent  order  has  been  that  from  the  government  to  sup- 

ply the  machinery  and  turbine  equipment  of  the  new 
armored  cruiser  Sumatra,  which  is  anchored  near  the 
Werkspoor  docks  at  present. 

General  Conditions  in  Holland 

Most  of  the  competition  from  Germany  is  not  in 

marine  engines,  however,  which  is  England's  specialty, 
But  in  sugar  machinery,  locomotives  and  stationary  en- 

gines. Nevertheless,  Dutch  manufacturers  are  sharply 
opposed  to  anything  like  a  protective  tariff,  being  far 
sighted  enough  to  see  that,  in  their  particular  case  at 
least,  such  a  policy  would  do  more  harm  than  good. 
Once  machinery  was  admitted  to  protection  there  would 
be  no  end  to  the  schedule. 

In  this  respect  Holland  is  in  a  similar  position  to 
England.  She  produces,  however,  only  about  a  third  of 
the  coal  required  for  her  industries  and  receives  prac- 

tically all  her  raw  iron  and  other  metals  from  outside 
sources.  Owing  to  this  free  trade  policy  and  to  the 
peculiar  geographical  position  of  the  country,  with  its 
elongated  nether  portion  which  contains  the  coal  re- 

gions, stretching  down  along  the  German  frontier,  the 
Dutch  manufacturer  of  the  north  is  often  able  to  obtain 
Dutch  coal  cheapef  by  buying  it  from  German  dealers. 
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who  have  imported  it,  than  from  the  native  mine  own- 
ers. This  fact  is  owing  to  the  cheaper  freightage  costs 

in  Germany.  German  trains  bring  the  coal  to  the 
northern  frontier,  where  it  is  re-imported  into  Holland. 

It  is  interesting  to  see  that  Holland  is  now  making 
a  certain  effort  to  free  herself  from  foreign  producers 
of  raw  materials  in  the  same  way  in  which  she  has 
succeeded  in  freeing  herself  from  dependence  on  foreign 
machine  manufacturers.  At  present  it  is  said  that  no 
smelting  of  any  kind  is  done  in  Holland.  Engineers 
have  been  going  over  the  ground,  however,  with  an  eye 
to  possibilities,  and  it  was  recently  announced  that  a 
foundry  would  be  started  in  the  near  future  in  Velsen. 
Thus  we  may  shortly  see  the  Dutch  machine  industry 
take  another  forward  spurt,  this  time  perhaps  in  the 
direction  of  an  increased  export  trade. 

Meanwhile  the  Werkspoor,  assisted  by  Dutch  legisla- 
tion, has  tackled  the  problem  of  labor  and  unemploy- 

FIG.    3— ERECTING   A    WERKSPOOR    MARINE 
DIESEL  EXGINE 

ment  in  a  characteristically  direct  and  effective  fashion. 
Unionism  is  known,  but  is  comparatively  weak.  Em- 

ployers' organizations,  on  the  contrary,  are  strong. 
Nevertheless,  wage  reductions  made  necessary  by  the 
condition  of  industry  in  general,  have  been  slight,  and 
dismissals,  while  nominally  as  much  as  50  per  cent,  have 
actually  reached  only  a  fraction  of  this  proportion, 
owing  to  special  provisions.  As  compared  with  3,320 
in  1920,  there  are  about  2,200  men  now  in  the  employ 
of  the  Werkspoor. 

In  many  ways,  especially  in  employment  schemes, 
welfare  work  and  labor  councils,  the  Werkspoor  has 
been  extraordinarily  solicitous  for  its  workers,  at  the 
same  time  protecting  it.self  as  far  as  possible  against 
striking  unions  and  impossible  demands.  Barely  75  per 
cent  of  the  workers  are  organized  and  there  is  therefore 
no  closed  shop  problem  as  in  America.  Unionism  in 
Holland  presents  the  a.spect  of  a  hou.se  divided  against 

itself,  which  possibly  makes  it  easier  for  the  manufac- 

turers to  deal  with  their  men  by  playing  off  one  side 
against  the  other,  but  often  defeating  the  legitimate 
aims  of  the  workers.  Strangely  enough,  the  division  is 
largely  on  religious,  rather  than  economic  or  political 
grounds.  It  is  Catholic  against  Protestant,  both  against 
radicals,  and  neutrals  in  the  middle.  Each  group  has 
its  own  organization  and  leaders  and  unites  only  occa- 

sionally for  the  fulfillment  of  some  very  special 
causes. 

This  division  has  left  the  employers  free  to  put  their 
own  schemes  into  effect  without  much  of  the  opposition 
generally  found  in  other  countries.  The  most  original 
as  well  as  the  most  effective  of  these  schemes,  used  for 
a  time  in  the  Werkspoor,  was  the  inauguration  of  alter- 

native working  weeks  during  the  worst  periods  of  un- 
employment. It  is  a  provision  of  the  Dutch  law,  specifi- 

cally passed  to  meet  the  present  critical  condition,  that 
manufacturers  in  making  necessary  cuts  in  their  per- 

sonnel must  pay  discharged  employees  70  per  cent  of 
their  wages  for  a  period  of  three  weeks  following  their 
dismissal,  providing,  of  course,  such  iVorkmen  have  not 
found  other  employment  in  the  meantime.  Of  this  the 
government  pays  a  small  proportion  out  of  a  special 
parliamentary  unemployment  appropriation. 

Faced  with  the  necessity  of  reducing  its  personnel 
still  further,  the  Werkspoor*  last  April  adopted  the 
scheme  of  working  a  certain  number  of  its  employees  on 

weekly  shifts.  All  workmen  were  asked  to  co-operate,  and 
it  was  explained  that  by  so  doing  they  would  save 
large  numbers  of  their  fellow  laborers  from  being 
thrown  out  of  work  as  the  exigencies  of  the  situation 
demanded.  As  the  plan  worked  out,  one  shift  of  men  was 
employed  one  week  at  full  salary,  while  the  other  shift 
was  discharged  with  70  per  cent  of  its  wages  as  re- 

quired by  the  government.     The  following  week  this 

FIG.  4— COMBINED  CONDENSER  AND  PUMPING  PLANT 
FOR  SUGAR  FACTORIES 
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last  shift  was  put  to  work  at  regular  pay  while  the  first 
shift  was  temporarily  retired.  This  scheme  was  not 
followed  with  the  entire  personnel,  but  only  with  such 
as  might  otherwise  have  been  dismissed  in  the  natural 
course  of  events.  It  was  also  a  way  of  making  the 
government  shoulder  part  of  the  expense  of  preventing 
unemployment. 

What  this  really  amounted  to  was  a  further  15  per 
cent  reduction  of  wages  which  had  previously  been  re- 

duced in  the  same  proportion  following  the  bursting  of 
the  industrial  boom  in  1920.  How  the  Werkspoor 
passed  this  critical  period  by  the  adoption  of  this 
scheme  may  be  realized  by  the  fact  that  most  of  the 
men  thus  employed  were  reinstated  on  full  time  within 
two  months,  and  that  the  company  is  now  considering 
making  a  5  per  cent  increase  in  wages  effective  Jan.  1, 
1923,  as  a  sign  of  its  unflagging  optimism. 

Economy  in  Increased  Working  Week 

On  the  other  hand,  in  return  for  the  promised  in- 
crease, employers  are  asking,  and  in  most  cases  receiv- 

ing, permission  from  the  government  to  increase  the 
working  week  from  48  to  55  hours.  The  first  figure  was 
fixed  by  the  government  for  various  classes  of  workers, 
so  that  in  raising  the  number  of  working  hours  fac- 

tories like  the  Werkspoor  must  obtain  special  conces- 
sions from  the  government  for  each  class.  Many  men 

are  already  working  on  the  increased  time,  and  the  rest 
are  expected  to  follow  shortly.  As  most  of  the  work 
is  by  piecework,  the  men  are  also  the  gainers  by  the 
change.  Machine  factories  especially  hope  to  effect 
large  economies  in  the  use  of  coal  and  in  other  ways  by 
the  new  schedule. 

The  ability  of  the  employers  generally  to  obtain  such 
concessions  and  to  keep  the  unions,  such  as  they  are, 
within  bounds,  lies  in  a  well-knit  and  powerful  em- 

ployers' organization,  known  as  the  Metaalbond,  and 
embracing  virtually  all  the  heads  of  companies  in  the 
various  metal  industries.  This  organization  whose 
headquarters,  incidentally,  are  in  the  offices  of  the 
Werkspoor,  has  a  present  membership  of  142.  The  pur- 

pose for  which  it  was  originally  formed  and  for  which  it 
is  at  present  organized,  is  the  fixing  of  an  average  wage. 
In  this  purpose  the  organization  recognizes  only  three 
classes:  the  skilled,  semi-skilled  and  unskilled.  The 
average  wage  is  fixed  by  the  average  income  of  all  the 
men  in  the  class  working  on  piecework. 

In  effect,  however,  this  scheme  regulates  only  the 
maximum  wage,  acting  as  a  counterbalance  to  the  de- 

mands of  the  men.  Attempts  to  regulate  minimum 
wages  also  have  been  made  in  the  form  of  collective 
contracts  with  the  workers.  The  last  collective  contract, 
however,  lapsed  in  1920  on  the  refusal  of  the  men  to 

accept  the  organization's  standard.  As  a  matter  of 
fact,  experience  has  shown  that  minimum  wage  con- 

tracts are  effective  only  so  long  as  high  wages  prevail. 

Forms  of  Relief  and  Protection  for  Workers 

In  all  these  matters  the  employers'  organization,  the 
Metaalbond,  is  only  following  the  lead  of  the  Werkspoor 
itself,  which,  as  early  as  1894,  established  a  works 
council  for  the  submission  of  grievances  by  the  workers. 
Since  then  it  has  established  the  usual  forms  of  relief 
including  a  sickness  fund,  a  pension  scheme,  an  old  age, 

incapacity  and  widows'  and  orphans'  benefit,  for  the 
clerical  staff  especially,  and  has  built  a  "garden  city" 
for  the  housing  of  its  employees  in  the  Zuilen  plant. 

Moreover,  the   Werkspoor  seeks  to  protect   its  em- 

ployees, quite  as  much  as  itself,  against  the  effects  of 
German  competition.  The  German  workingman  is  more 
feared  in  Holland  than  is  the  German  manufacturer, 
for  the  former,  with  the  present  rate  of  exchange,  is 
content  to  work  for  very  much  less  than  the  Dutch 
laborer  can  possibly  do.  In  this  respect,  Holland  has 
been  facing  a  menace  similar  to  our  Japanese  and 
Chinese  problem  of  long  standing  on  the  west  coast  of 
the  United  States. 

The  Influx  of  German  Workmen 

It  is  thought  by  many  that,  because  of  its  proximity, 
the  similarities  of  language  and,  above  all,  because  of 
its  hospitality  to  the  former  German  emperor,  there  is 
something  of  a  sentimental  rapprochement  between  Ger- 

many and  Holland.  Whatever  this  may  have  been  in 
the  past  it  is  not  so  now.  Both  in  Amsterdam  and 
Utretcht  one  may  hear  complaints  that  the  unemploy- 

ment situation  in  Holland  has  been  caused  by  the 
tremendous  influx  of  Germans.  It  has  been  said,  though 
it  is  also  denied,  that  there  are  60,000  of  such  Germans 
in  Holland  today. 

Except  in  very  few  instances  the  Werkspoor  has  not 

permitted  German  workmen  to  supplant  its  Dutch  em- 
ployees permanently.  Immediately  following  the  war 

there  was  a  sharp  demand  for  men  which  the  native 
labor  market  could  not  fully  supply.  To  attract  work- 

ers into  the  Dutch  factories  an  agent  was  even  sent 
from  Holland  into  Germany  for  the  sole  purpose  of 
issuing  labor  passports.  Many  of  these  Germans  are 
still  in  Holland  today,  but  they  are  not  working  in  the 
Werkspoor  factories.  A  director  of  the  company  said 
that  there  were  probably  not  more  than  thirty  of  them 
in  the  employ  of  the  Werkspoor  today,  and  that  most  of 
these  were  such  as  could  not  be  replaced. 

The  Werkspoor  has  thus  assumed  the  position  in 
some  degree  of  a  national  machine  factory  and  a  leader 
in  projects  for  the  extension  of  Dutch  industry  in  these 
fields.  It  is  quite  improbable  that  Holland  will  become 
a  serious  competitor  in  the  world  machine  trade.  On 
the  other  hand,  probably  it  has  no  such  ambition.  In 
this  competition  it  is,  perhaps,  too  modest,  for  it  has 
scarcely  reached  the  limits  of  its  possibilities. 

Manufacture  of  Sewing  Machines,  Cases, 
and  Attachments,  1921 

The  Department  of  Commerce  announces  that  accord- 
ing to  reports  made  to  the  Bureau  of  the  Census  the 

value  of  products  of  establishments  engaged  primarily 

in  the  manufacture  of  sewing  machines,  cases,  and  at- 
tachments amounted  to  $35,608,000  in  1921  as  com- 

pared with  $57,938,000  in  1919  and  $27,237,000  in  1914, 
a  decrease  of  39  per  cent  from  1919  to  1921,  but  an 

increase  of  31  per  cent  for  the  seven-year  period  1914 
to   1921. 

Of  the  36  establishments  reporting  products  valued 
at  $5,000  and  over  in  1921,  9  were  located  in  New  York; 
6  in  Massachusetts;  4  in  Illinois,  Indiana  and  Pennsyl- 

vania; 3  in  Connecticut;  2  each  in  Missouri  and  Ohio; 
and  1  each  in  Michigan  and  New  Jersey. 

In  January,  the  month  of  maximum  emplojTnent, 
13,082  wage  earners  were  reported,  and  in  December, 
the  month  of  minimum  employment,  12,275,  the  min- 

imum representing  94  per  cent  of  the  maximum.  The 
average  number  employed  during  1921  was  12,569,  as 
compared  with  19,230  in  1919  and  18,007  in  1914. 
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The  Place  of  Management  in  Industry 
By  GEORGE  M.  VERITY 

President,   The  American   Rolling  Mill  Co. 

Responsibilities  of  management  many  and  varied — Build- 
ing up  of  credit  —  Adoption  of  policies  —  Business  a 

source  of  satisfaction  and  compensation  to  management 

MANAGEMENT  is  the  keystone  in  the  arch
  of 

organization.  The  responsibilities  of  manage- 
ment are  many  and  varied.  In  comparison, 

Jacob's  coat  of  many  colors  was  a  piker  as  to  pieces 
and  colors.  Once  accepted  by  any  group  of  men,  those 
responsibilities  can  never  be  laid  aside  day  or  night, 
not  even  for  a  moment  until  they  are  actually  assumed 

by  some  one  else.  They  present  themselves  in  ever- 
increasing  number,  and  their  disposition  is  of  the  most 

vital  importance  to  stockholders,  to  directors,  to  organi- 
zation, to  customers,  to  creditors,  to  the  community  in 

which  a  business  operates,  and  to  the  state  and  nation. 

Ut  Credit  Is  Built  Up  Slovj'ly 

^H  The  building  up  of  the  credit  of  a  corporation  must, 

^■ike  every  other  living  thing  that  is  to  endure,  be 

^Accomplished  slowly.  It  requires  more  than  mere  prop- 
erty, plants  and  inventories  to  create  real  credit.  Time 

must  elapse  to  enable  the  bankers  and  other  creditors 
of  a  company  to  form  their  own  opinions  as  to  the 
honesty  and  ability  of  a  management  and  as  to  the 
soundness  of  their  policies.  The  credit  and  standing  of 
a  company,  no  matter  how  strong  it  may  be  financially, 
is  something  that  has  to  be  created  and  its  creation 
is  one  of  the  great  responsibilities  of  management. 

The  bringing  together  of  groups  of  men  trained  in 
selling,  producing,  buying,  shipping  and  accounting 
would  be  of  absolutely  no  value  without  a  workable 
scheme  of  co-ordination. 
Management  must  supply  a  plan  of  procedure,  a 

scheme  of  operation;  it  must  direct  and  correlate  all 
of  the  forces  of  industry. 
Management  of  industry  is  in  fact  very  much  like 

unto  the  direction  of  a  great  army,  constantly  facing 
a  strong  enemy. 

The  first  duty  of  management  is  to  plan  and  to 
■  organize  to  carry  on  the  functions  of  a  particular  busi- 

ness. A  proper  beginning  will  lead  the  way  toward 
success.  An  improper  start  may  spell  failure  from  the 
very  beginning. 

Management  must  adopt  policies. covering  its  asso- 
ciation with  every  group  it  represents.  It  must  make 

these  policies  known  and,  once  announced,  the  hardest 
task  of  all  is  to  consistently  live  up  to  them  so  as  to 
win  that  degree  of  confidence  and  good  will  from  every 
group  affected  by  its  actions  as  is  absolutely  necessary 
in  the  success  and  upbuilding  of  any  structure  that  can 
endure. 
Management  must  demonstrate  its  ability  to  be  fair 

to  every  group  interested  or  affected.     It  must  show  a 

From  an  address  prepared  for  the  Spring  Meeting  of  the  Na- 
tional Conference  of  Business  Paper  Editors. 

satisfactory  result  to  each  group,  and  over  and  above 
all  that,  it  must  create  reserves  of  strength  in  property 
and  plant,  in  human  skill  and  experience,  in  markets 
for  products,  in  customers  to  consume  them,  and  re- 

serves in  earnings  and  in  cash  to  tide  the  business  over 
any  and  every  emergency. 

Management  must  know  that  the  problems  of  pur- 
chase, of  materials,  of  production,  of  selling,  of  credit, 

of  development,  and  of  financing  are  being  successfully 
co-ordinated  day  by  day,  or,  so  to  speak,  a  gear  in  the 
transmission  may  be  stripped  at  any  moment  and  the 
whole  machine  brought  to  a  standstill. 

As  organization  and  production  increase,  non-pro- 
ductive labor  and  expense  work  their  way  into  fixed 

costs  just  as  easily  as  poison  spreads  through  the 
human  system  when  it  once  gets  a  start. 

Unless  all  non-productive  costs  are  fought  to  the 
bitter  end,  the  growth  of  a  business  can  easily  bring 
such  an  avalanche  of  overhead  charges  as  to  fairly 
swamp  the  whole  proposition. 

Personal  Interest  Submerged 

Management  in  modern  corporate  life  is  a  trusteeship 
so  complex  and  so  full  of  responsibility  that  it  must 
be  entirely  separated  from  personal  interest.  Those 
connected  with  management  must  absolutely  forget  per- 

sonal interest,  financial  or  otherwise,  and  act  entirely 
in  the  interest  of  the  business  as  a  whole.  When  that 
is  done  intelligently  and  effectively,  each  individual 
interest,  be  it  that  of  a  stockholder,  employee,  or  cus- 

tomer, is  certain  to  be  served. 
As  a  business  grows,  its  power  for  constructive  good 

becomes  increasingly  great  in  many  directions.  Faith- 
fully and  properly  used,  it  becomes  a  great  source  of 

satisfaction  and  of  compensation  for  the  many  trying 
hours  spent  in  patient  service. 
Management  knows  no  hours  of  labor.  Responsibil- 

ities cannot  be  laid  aside  or  left  at  the  store,  mill,  or 
office.  They  follow  the  individual  wherever  he  goes; 
they  stay  with  him;  awake  or  asleep,  they  are 
omnipresent. 

No  great  enterprise  was  ever  brought  to  a  successful 
issue  without  much  burning  of  the  midnight  oil,  with- 

out great  concentration  of  mind  and  body,  and  without 
maximum  effort. 

Physically,  mentally  and  spiritually,  the  interests  of 
the  investor  or  the  worker,  the  client  to  be  served,  and 
the  care  and  protection  of  the  lives  and  the  property 
involved,   rest  in   the  hands  of  the  management. 
Compensation  for  human  effort  must,  as  far  as  is 

possible,  be  in  proportion  to  work  done,  responsibilities 
assumed,  and  results  secured. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on 
useful  methods.  Its  scope  includes  all  divisions 
of  the  machine  building  industry,  from  draft- 
in/   room    to    shipping    platform.      The    articles 

are  made  np  from  letters  submitted  from  all 
over  the  world.  Uescriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,   and    those   published   are    paid    for 

Device  for  Demonstrating  the  Screw 
By  Fred  J.  Atzrott 

The  device  illustrated  herewith  was  made  by  the 
students  at  the  Seneca  Vocational  School,  Buffalo,  N.  Y., 
and  is  used  for  demonstrating  the  screw. 

The  base  is  made  of  cold-drawn  steel  J  in  thick,  2  in. 
wide  and  8  in.  long.  The  sides  are  i  in.  thick,  2  in.  wide 
and  2i  in.  high,  and  the  top  is  shaped  to  a  45  degree 

DEMONSTRATING   DEVICE    AND    SAMPLE    SCREWS 

angle.  The  cross  bar,  which  is  cold-drawn  steel  -h  in. 

thi'ck,  and  I  in.  wide,  is  fastened  to  the  side  with  round 
head  machine  screws.  The  celluloid  scale  is  attached 
to  the  cross  bar  and  is  readily  visible  at  the  angle  at 
which  it  is  set.  The  slide  moves  freely  which  is  abso- 

lutely essential. 
The  illustration  also  shows  some  of  the  different  types 

of  screws  which  are  made  to  i  in.  diameter  and  6  in. 
long,  among  which  are  the  U.  S.  S.,  sharp  V,  and  square 
forms  of  threads  and  comprising  single,  double,  triple 
and  quadruple  threads.  One  of  the  screws  is  cut  to  40 
threads  per  inch  and  the  nut  is  graduated  with  twenty- 
five  marks  around  the  circumference.  This  screw  and 
nut  are  used  to  demonstrate  the  micrometer  caliper. 

The  practical  application  of  this  device  aids  the  in- 
structor in  conveying  to  the  students  a  knowledge  of 

the  different  kinds  of  screws  and  the  terms  used  in 
defining  their  characteristics.  After  a  practical  demon- 

stration by  the  instructor,  the  student  is  given  a  trial 
card  and  certain  screws.  He  then  determines  the 
number  of  threads  per  inch,  the  lead,  the  pitch,  whether 
the  screws  are  of  a  single,  double,  triple  or  quadruple 
threads.    He  also  names  the  type  or  form  of  thread. 

Home-Made  Machine  for  Grinding  Links — Discussion 

By  E.  a.  Thanton 

In  reading  the  article  under  the  above  title  by 
Matthew  Harris  on  page  84,  Vol.  58  of  the  A7nerican 

Machinist,  it  occun-ed  to  me  that  the  machine  used  in 
cur  shop  has  some  advantages  over  the  one  he  describes. 
As  shown  in  the  accompanying  illustration  our  machine 
was  built  for  grinding  links  and  nothing  else.  For  this 
reason  it  was  possible  to  build  a  more  compact  machine 
and  one  that  takes  up  very  little  space.    The  grinding- 

HOME-MADE  MACHINE   FOR  GRINDING  LINKS 

wheel  spindle  is  held  in  a  special  bracket  bolted  solidly 
to  a  heavy  bench,  as  shown.  It  is  run  by  means  of  a 
belt  from  an  overhead  countershaft.  Vertical  adjust- 

ment of  the  link  carrier  is  made  by  means  of  the  hand- 
wheel  A,  which  turns  a  screw  in  the  slotted  pipe  B,  sus- 

pended from  the  ceiling.    The  swinging  radius  arms  C, 

.A. 
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are  pivoted  at  Z?  to  a  stud  which  slides  in  the  slot  in  pipe 
B  and  is  attached  to  the  nut  on  the  screw  operated  by  the 
handwheel  A.  A  flat  plate  is  bolted  to  the  spindle  bracket 
for  the  side  of  the  link  to  rest  against  as  it  is  swung 
back  and  forth  in  grinding.  This  plate  prevents  side 
twist  of  the  radius  arms  while  grinding. 

An  Expanding  Chuck — Discussion 
By  Edgar  Allen 

The  article  by  C.  J.  Priebe  on  page  232,  Vol.  58,  of 
the  American  Machinist  describing  an  expanding  chuck, 
brought  to  mind  a  very  simple  form  of  such  chuck. 
As  shown  in  the  illustration,  the  chuck  consists  of  a  steel, 
or  even  a  cast-iron,  body,  the  shank  of  which  is  turned 

■ 

■                       -  mmi   ,  ̂ ^ 

^^^^^^^^^^^^^^^^^^^^^^              '^rr  ̂ ^^H 

■ 

AN  EXPAXDIXG  CHUCK 

lo  fit  the  taper  bore  of  the  lathe  spindle  in  which  it  is  to 
be  used.  The  shank  is  inserted  in  the  lathe  spindle 
and  the  center  hole  drilled  and  taper  bored  to  receive 
the  hardened  taper  expanding-pin,  shown  partly  in- 

serted. The  outer  end-of  the  shank  is  next  turned  and 
then  it  is  removed,  cross  drilled  for  the  ends  of  the 
slots  and  three  slots  cut  in  it  to  allow  for  expansion. 
Split  rings,  like  the  one  shown  in  place,  are  made  to 
fit  the  bore  of  the  work  to  be  held  by  the  chuck.  These 
rings  usually  have  a  shoulder  at  the  back  around  which 
a  rubber  band  or  coil  spring  is  placed  to  hold  them 
to  the  end  of  the  chuck  while  placing  the  work.  A  slight 
tap  with  a  hammer  on  the  end  of  the  taper  expanding- 
pin  will  securely  lock  the  work  in  place  after  it  is  put 
over  the  split  ring.  A  small  rod  run  through  the  lathe 
spindle  from  the  back  is  used  to  knock  out  the  expanding 
pin  and  release  the  work.  Pulleys,  gear  blanks,  bushings 
and  all  sorts  of  parts  may  be  held  on  this  chuck,  and  its 
range  of  accuracy  and  usefulness,  when  well  made,  is 
surprising. 

Making  Piston-Rings  Round 
By  E.  V.  Allen 

Most  people  who  have  made  piston  rings  know  that 
after  the  slit  has  been  cut  and  the  ends  pressed  together 
that  the  rings  will  not  be  round.  The  cut  ends  always 

have  a  tendency  to  "stick  up"  no  matter  whether  the 
ring  is  of  the  eccentric  type  or  not.  The  kind  we  make 
are  the  same  thickness  all  the  way  around  and  the  ends 
would  be  especially  troublesome  if  not  remedied.  So 
after  being  split,  and  before  the  final  grinding,  the  ends 
of  the  rings  are  bent  inward  in  the  fixture  shown.  The 
operator  simply  places  one  end  of  a  ring  between  two  of 
the  pins  of  the  fixture  and  swings  the  ring  around  so 
as  to  bend  the  end  inward.  If  he  bends  the  end  too  much 
he  places  it  between  the  two  pins  nearest  him  and 
springs  the  end  outward  slightly.     The  fixture  is  made 

MAKING  PISTON-RINGS   ROUND 

SO  the  operator  can  do  most  of  the  bending  with  his 
right  hand,  and  when  he  has  bent  one  end  of  the  ring 
the  amount  he  thinks  is  enough  he  turns  the  ring  over 
and  bends  the  other  end  in  the  same  way.  A  ring  gage 
is  available  but  an  operator  soon  becomes  expert  enough 
to  get  the  rings  round  without  gaging  them.  The  pins 
themselves  are  not  adjustable  with  relation  to  each 
other,  but  all  three  are  carried  on  a  slide  which  may  be 
adjusted  so  that  the  workman  can  set  it  for  rings  of 
different  diameter  with  relation  to  the  edge  of  the  iron 
plate,  making  it  easier  for  him  to  handle  the  rings  and 
gage  the  correct  amount  of  bend  with  his  eye. 

Chasing  a  Nut  Without  an  Engine  Lathe 
By  R.  B.  Ware 

^g[he  nut  in  the  tail  spindle  of  my  bench  lathe  was  in 

bad  order  and  steadily  becoming  worse','  both'  by  reason 
of  ordinary  wear  and  because  every  once  in  a  while  some 
curious  kid  would  come  along,  run  the  spindle  clear  off 
the  screw,  and  then  becoming  scared  for  fear  he  had 
done  some  irreparable  mischief,  would  try  to  put  it 
back  again.  Before  he  would  get  caught  at  it  he  would 
have  broken  out  another  turn  or  two  from  the  thread  of 
the  babbitt  nut. 

I  had  no  tap  of  the  proper  size  and  lead,  and  no  engine 
lathe  in  which  to  chase  a  thread,  but  I  just  had  to  have 
a  new  nut  for  that  spindle,  and  the  drawing  shows  the 
way  I  made  it.  As  the  trick  may  help  out  some  other 
reader  of  the  American  Machinist,  I  am  passing  it  along. 

I  first  made  the  bronze  bushing  A  for  the  new  nut, 
and  drove  it  into  the  recess  provided  for  it  in  the  back 
end  of  the  spindle.  I  next  made  the  bushing  B,  bored 
to  fit  tightly  on  the  shoulder  of  the  screw  where  the 

handwheel  belongs  and  tapered  outside  to  fit  the  ''enter- 
hole  of  the  spindle.  A  third  bushing,  C,  was  bored  to 
a  running  fit  on  the  threaded  portion  of  the  screw  and 
turned  to  a  drive  fit  in  the  end  of  the  barrel  of  the 
tailstock. 

Bushing  B,  which  had  first  been  split  with  a  hacksaw, 
was  then  placed  loosely  in  the  center-hole  of  the  spindle 
and  the  shouldered  end  of  the  screw  inserted  in  the 
bushing,  when  a  smart  blow  with  a  lead  hammer  upon 
the  outer  end  of  the  screw  served  to  drive  the  bushing 
tightly  into  the  hole  and  at  the  same  time  to  clamp  it 
firmly  upon  the  shoulder  of  the  screw,  binding  the  three 
pieces  together  as  one. 

The  spindle  was  then  placed  wrong  end  first  in  the 
barrel  of  the  tailstock  (from  which  the  locating  key  had 
been  removed)  with  the  screw  projecting  through  the 
bushing  C  at  the  rear  end.     A  pin,  D,  with  the  end 
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flatted  off  to  fit  in  the  square  thread  of  the  screw,  served 

nicely  as  a  temporary  nut  to  give  me  tfce  lead.  A 
spanner,  E,  made  to  hook  into  the  spline  of  the  spindle, 

provided  the  means  of  rotating  i^,.-  '^^fif 
I  hsui  counterbored  the  outer  ̂ ^  of  the'b^n^p  nut 

for  a  short  distance  to  a  diameter'^.cte'  in.  over  that 
of  the  screw,  for  the  purpose  of  indicating  when  the 

NOVEL  WAY  OF  CHASI.N'G  A  THREAD  I.V  A  XUT 

thread  had  been  cut  deep  enough.  A  square-thread 
tool,  ground  to  the  required  width  of  thread,  was  placed 
in  the  tool  post  of  the  slide-rest,  only  the  cross  move- 

ment of  which  was  used  and  that  only  for  the  purpose 
of  feeding  in  the  tool  for  the  successive  cuts. 

The  manner  of  cutting  the  thread,  by  turning  the 
spindle  with  the  spanner  until  the  tool  had  passed 
through  the  nut,  withdrawing  the  tool  and  screwing 
the  spindle  back  in  again  by  hand — and  repeat,  in- 

definitely— is  perfectly  obvious  from  the  drawing. 
Though  it  was  somewhat  tedious,  it  produced  an  excel- 

lent nut  and  had  the  advantage  of  requiring  no  other 
machine  than  the  lathe  itself  and  no  parts  that  were  not 
made  on  the  same  lathe  preparatory  to  the  work. 

Useful  Blade  for  Diemaker's  Square 
By  G.  W.  Nusbaum 

The  diemaker's  square,  which  is  to  be  found  in  the 
tool  kit  of  most  good  mechanics,  can  be  made  more  use- 

ful by  the  addition  of  such  a  blade  as  is  shown  in  the 
accompanying  sketch. 

This  blade  can   be  used   for   determining   the    depth 

p-
 1 

-f/Mm. 
^ 

THIN   BLADE   FOR    DIEMAKER'S   SQUARK 

of  holes  too  small  for  the  narrowest  blade  furnished  by 
the  makers  of  the  tool.  The  hooked  end  will  facilitate 
accurate  machining  or  filing  for  duplication  of  parts 
having  a  shoulder  of  such  character  that  insuflScient 
space  is  available  for  measurement  with  micrometers, 
or,  if  the  angle  is  accurately  made,  it  will  also  serve  the 
purpose  of  a  double  square. 

Valve  Grinding — Continuous  or 

Reciprocating — Discussion 
By  Richard  H.  Kiddle 

In  reply  to  an  article  under  the  above  title  by  H.  R. 
Fowler  on  page  1,006,  Vol.  57,  of  the  American 
Machinist,  it  seems  to  me  that  the  proper  way  would 
be  to  revolve  the  valve  all  the  way  around  in  preference 
to  part  way.  In  Fig.  1,  A  .shows  the  continuous  rings 
made  by  complete  revolutions,  while  B  shows  the  broken 
rings  due  to  the  other  method. 

I  think  valve  grinding  is  often  over  done.  If  the 
seat  is  good  to  begin  with,  a  very  little  grinding  is  best. 
Valves  are  often  ground  when  they  should  be  machined. 
When  making  or  fitting  in  new  piston  rings,  I  bevel 

the  edges  of  the  rings,  as  exaggerated  in  Fig.  2.     A 

FIG.l 

FIG.    1— CONTINUOUS  OR  INTERMITTENT  GRINDING 
FIG.  2— BEVELED  EDGES  OF  PISTON  RING 

ring  that  has  sharp  edges  tends  to  push  the  oil  with 
the  ring.  With  the  edges  beveled,  there  is  a  little  room 
for  oil  and  no  appreciable  wearing  surface  is  taken  from the   ring. 

Making  a  Radius  End-Mill 
By  Atol  Maker. 

The  quickest  and  most  accurate  method  of  making  a 
radius  end  mill  is  shown  in  the  accompanying  sketch. 
The  blank  is  brought  to  the  proper  position  and  revolved 
by  means  of  the  dividing  head.  The  teeth  can  be  milled 
while  the  piece  is  set  up.  The  cutter  used  in  making  the 
radius  end-mill  naturally  produces  an  accurate  radius 
of  one  half  its  diameter.  The  merits  of  this  method  are 
so  apparent  that  no  further  comment  should  be  required. 

METHOD  OF  MAKING  .4  RADIUS  END-MILL 
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Inspection  Gages  for  Crankcases 
By  Herbert  F.  Crawford 

The  three  crank  ease  inspection  gages  shown  here- 

with are  from  the  Pierce-Arrow  Motor  Car  Company's 
plant,  Buffalo,  N.  Y.,  and  give  an  idea  as  to  its  inspec- 

tion methods  on  this  important  motor  part.  The  first 
gage.  Fig.  1,  is  for  inspecting  the  clearances  for  the 
front  motor  support  and  is  built  up  principally  of  i-in. 

FIG. 1— PLATE   GAGE  FOR    FRONT   MOTOR- 
SUPPORT  CLEj\RANCE 

steel  plate  of  two  widths,  2J  and  3  in.  The  gage  has 
the  general  form  of  a  letter  T,  and  is  located  horizontally 
on  the  crank  case  by  the  disks  A  and  B,  which  fit  the 
first  and  third  cylinder  openings.  The  two  arms  are 
bent  down  at  the  ends  on  a  45-deg.  angle  as  shown  at  C, 
and  carry  steel  gaging  blocks  D,  which  show  the  proper 
relation  between  the  supports  and  the  cylinder  face. 
The  flat  plates  are  located  with  relation  to  each  other 
by  means  of  both  screws  and  dowels  in  the  disk  A  and 
the  joint  is  also  welded  as  indicated  by  the  note  in  Fig.  1. 

For  gaging  the  height  of  the  crank  case  a  T-shaped 
micrometer  gage  is  used,  as  shown  in  Fig.  2,  This 
gage  has  a  cast  iron  frame  A  1  in.  wide  and  14  in.  long 
at  the  base,  which  carries  two  hardened  and  ground 
blocks  B  and  C,  making  contact  with  the  underside  of 
the  crank  case.  The  arm  A  of  the  gage  has  a  projection 
on  its  upper  end  which  is  bored  to  fit  the  barrel  of  a 
Brown  and  Sharpe  micrometer,  as  shown.  When  the 
gage  is  assembled  the  plates  B  and  C  are  ground  so  as 
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to  be  in  line,  and  also  so  the  distance  between  the  tops 
of  the  blocks  and  the  end  of  the  micrometer  screw  must 
be  6.5  in.  when  the  micrometer  reads  zero.  As  will  be 
seen  from  the  illustration,  no  tolerance  is  allowed  on 
this  dimension.  Principal  dimensions  are  given  simply 
as  a  guide  which  may  aid  in  adapting  the  gage  for 
other  uses. 

The  crankcase  gage  shown  in  Fig.  3  is  for  testing 
r7 
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FIG.  3— GAGE  FOR  TESTING  LOCATION  OF  AIR  PUMP  PAD 

the  location  of  the  face  of  the  air-pump  pad  on  the  side 
of  the  crankcase.  The  fixture  is  located  by  two  disks 
fitting  in  the  cylinder  holes.  The  arm  which  extends 
down  over  the  side  of  the  case  carries  a  gaging  pin 
which  is  ground  flush  with  the  outside  when  the  end  is 
in  the  proper  position.  Gaging  by  pins  of  this  tjT)e 
can  be  done  with  surprising  accuracy  as  very  minute 
difference  can  be  detected  by  the  feel. 

FIG.  2 — MICROMP:tER  GAGE  FOR  HEIGHT  OF  CASE 

Removing  Broken  Studs — Discussion 
By  C.  W.  Davey 

Though  I  have  no  doubt  that  the  method  outlined  by 
E.  Lytton  Brooks  on  page  273  of  the  American  Machinist 
will  in  most  cases  remove  broken  studs  anJ  setscrews, 
it  has  one  drawback  in  that  the  driving  of  a  squared 
piece  of  tool  steel  into  a  hole  slightly  smaller  than  itself 
will  naturally  tend  to  swell  the  broken  stud  or  screw 
and,  if  this  is  already  a  tight  fit  in  the  first  place,  it  will 
obviously  be  still  tighter  after  the  driving. 

The  writer  finds  that  a  left  hand  tap  of  suitable  size 
will  do  the  trick  in  jig  time  and,  though  he  has  taken 
out  many  such  screws  in  this  way,  not  one  has  been 
injured.  Occasionally  one  has  to  resort  to  some  rust 
loosening  method  and,  of  course,  a  little  judgment  has 
to  be  used  but  the  method  has  never  failed  in  the  writer's 
experience  and  in  no  case  has  the  broken  screw  appeared 
to  be  exceptionally  tight,  due  to  the  tap  actually  cutting 
its  own  way  to  a  point  where  the  effort  necessary  to 
remove  the  broken  screw  is  less  than  that  required  to 
further  advance  the  tap. 

In  the  case  of  studs  or  screws  having  a  left  hand 
thread,  a  right  hand  tap  can  be  used  in  the  same  manner. 
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Pacific  Coast  Trade 

Should  Be  Carefully  Studied 

ONE  OF  THE  essentials  of  successful  merchandising 
is  to  study  your  market,  preferably  at  first  hand. 

With  this  in  mind  many  of  our  machine  builders  go 
abroad  or  to  South  American  countries  in  the  hope  of 
building  up,  or  of  rebuilding  as  the  case  may  be,  a 
foreign  market  for  their  machines.  In  too  many  cases 
this  is  done  while  excellent  domestic  business  is  being 
overlooked. 

It  is  particularly  true  of  the  Pacific  Coast.  While  no 
statistics  are  available  it  is  probably  safe  to  say  that 
more  machine  builders  of  various  kinds  have  traveled 

in  foreign  countries  than  have  studied  the  shop  condi- 
tions of  the  Pacific  Coast  from  a  sales  point  of  view. 

Men  of  the  east  who  visit  large  shops  such  as  those 
in  the  automotive  field  get  the  erroneous  impression 
that  these  are  typical  American  shops.  They  do  not 
realize  that  they  are  the  exception  and  that  the  greater 
majority  of  shops,  even  in  the  east,  employ  less  than 
fifty  men.  In  the  newer  sections  of  the  country  the 
large  shop  is,  of  necessity,  the  exception. 

If  anyone  infers  from  this,  however,  that  the  business 
of  the  Pacific  Coast  is  not  worth  looking  after,  he  is  sadly 
mistaken.  For  although  the  shops  are  comparatively 

small  they  are  often  equipped  with  more  modern  ma- 
chines than  many  eastern  shops.  Shops  which  handle 

automobile  repairs  are  good  examples.  Cylinder  grind- 
ing machines  and  similar  equipment  are  the  rule  rather 

than  the  exception. 
Just  what  the  total  sales  of  machine  tools  on  the 

Pacific  Coast  may  be,  is  difficult  to  say.  But  a  careful 
survey  of  the  situation,  reinforced  by  the  opinion  of 
men  who  are  in  a  position  to  estimate  very  closely, 
places  the  total  machine-tool  business  of  the  Pacific 
Coast  at  five  million  dollars,  in  round  numbers.  This  is 
to  all  appearances,  a  higher  sale  per  capita  than  in 
any  other  section  of  the  country,  if  we  except  a  few 
such  automotive  centers  as  Detroit  and  Cleveland. 

We  Have  Helped  Ourselves 

By  Helping  the  Patent  Office 

WE  ARE  glad  to  be  able  to  say  that  the  Sterling- 
Lehlbach  Bill  for  the  Reclassification  of  Govern- 

mental Salaries  became  a  law  on  March  4.  It  was  a 
bill  that  the  American  Machinist  approved  of  and  which 
it  asked  its  readers  to  support.  The  results  have  been 
gratifying. 

Due  to  this  new  law  the  salaries  of  primary  exam- 
iners in  the  patent  office  will  be  $5,000,  enough  to 

attract  high-class  men  to  these  important  positions. 

Passage  of  the  Sterling-Lehlbach  Bill  was  urged  by 
individuals,  manufacturers  and  societies,  including  that 
large  body,  the  Federated  American  Engineering 
Societies.  The  successful  outcome  is  an  indication  of 
what  a  determined  group  can  do  toward  influencing 
legislation,  and  will  encourage  many  to  respond  to 
future  appeals  that  may  be  made  for  active  support  of 
desirable  bills. 

Progress  in  the  patent  office  has  been  made  but 
slowly,  yet  conditions  there  are  on  the  mend.  Far- 
sighted  individuals  and  organizations  have  been  at  work 
for  years  educating  the  people  of  the  United  States  as 
to  the  importance,  in  fact  the  necessity,  of  the  patent 
office,  and  explaining  conditions  that  were  not  known 
or  not  realized.  The  work  is  not  over.  Your  support 
will  be  asked  again  and  with  the  recent  success  in  mind 
no  doubt  you  will  not  fail  to  give  it. 

Industrial  Research 

and  What  It  Involves 

WITH  THE  return  of  easier  days  for  our  big  indus- 
trial plants  there  will  probably  come  renewed 

interest  in  research  by  reason  of  the  possibility  of 
securing  the  needed  appropriations.  But  few,  even  of 
our  strongest  corporations,  are  really  awake  to  what  real 
research  means  and  the  compensation  it  holds  out  to 
the  persevering  scientist  and  the  company  with  faith 
enough  to  back  him. 

A  few  days  ago  we  had  the  pleasure  of  listening  to 
one  of  the  leading  research  men  of  the  General  Electric 
Company  as  he  told  a  group  of  engineering  students  of 
the  disappointments  and  rewards  of  industrial  research. 
His  listeners  followed  him  with  close  attention,  and 
with  good  reason,  for  what  he  said  might  well  have 
given  many  a  hardboiled  corporation  official  food  for 
thought. 

There  are  not  many  commercial  organizations  in  this 
or  any  other  country  with  sufficient  vision  to  support 
a  research  chemist  or  physicist  for  three  years  without 
having  him  produce  a  single  useful  bit  of  information. 
In  this  case,  however,  the  patient  investigations  of  those 
three  years  finally  led  up  to  the  gas-filled  incandescent lamp. 

Of  course  the  pure  scientific  research  carried  on 
in  this  particular  laboratory  is  supported  by  the  actual 
tangible  results  obtained  by  the  much  larger  staff  of 
industrial  research  men  working  on  the  production 
problems  of  the  company. 

Perhaps  it  is  not  too  wide  a  stretch  of  the  imagination 

to  compare  the  General  Electric  Company's  investment 
in  research  at  Schenectady  with  the  investments  of  a 
keen  business  man.  The  bulk  of  his  surplus  goes  into 
bonds  or  preferred  stocks  where  the  return  is  pretty 
well  assured  but  he  keeps  a  certain  amount  to  put  into 
common  stocks  which  may  bring  no  return  for  some 
months  or  years  but  when  they  do  come  through  produce 

results  all  out  of  proportion  to  their  co.'^t.  The  indus- 
trial research  men  correspond  to  bonds  and  preferred 

stock,  the  scientific  research  men  to  common  stock.  In- 
vestment in  such  common  stock  is  always  an  excellent 

gamble. 

^ 
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Harris  No.  5  Semi-Automatic  Hob 

Grinding  Machine 
A  hob  grinding  machine  that  is 

smaller  in  size  but  similar  in  con- 
struction to  the  one  described  on 

page  502,  Vol.  57,  of  American 
Machinist,  has  recently  been  de- 

veloped by  the  Harris  Engineering 
Co.,  Bridgeport,  Conn.  The  machine, 
which  is  illustrated  herewith,  is  de- 

signed to  take  care  of  hobs  with  both 
straight  and  right-  and  left-handed 

can  feel  whether  a  light  or  heavy  cut 
is  being  made.  All  working  parts 
are  covered  to  protect  them  from  grit 
and  dust. 

Hobs  having  helical  flutes  are 
rotated  by  means  of  a  lever,  pivoted 
in  the  center  and  with  ball  bearings 
at  each  end,  that  is  connected  to  the 
work  spindle  by  a  steel  tape  wound 
upon  a  drum.    By  changing  the  angle 

used.  The  wheelhead  and  column  are 
so  constructed  that  the  center  of  the 
wheel  swivel  is  over  the  center  line 
of  the  table.  The  wheel  spindle  is 
carried  in  bronze  dust-proof  bearings 
provided  with  lubrication  from  an 
oil  well  and  a  means  of  taking  up 
thrust  and  wear. 

A  diamond  truing  device  is  an  im- 
portant feature  of  the  machine.  It 

is  built  into  the  head,  is  always  in 
position  and  may  be  used  when  the 
machine  is  in  operation,  without  dis- 

turbing the  work. 
The  machine  may  be  set  to  grind 

undercut  hobs  or  cutters,  and  to  give 
them  top  rake  as  well  as  to  grind 
the  faces  of  the  teeth  radial.  The 
feed  of  the  hob  against  the  grinding 
wheel  is  rotative  and  is  obtained 
through  a  small  handwheel  which  the 
operator  turns  with  his  left  hand 
after  each  complete  revolution  of  the 
hob  on  the  work  spindle. 

Either  a  countershaft  drive  or  in- 
dividual motor  drive  is  provided. 

When  motor  driven,  the  motor  is 
mounted  on  top  of  the  machine  and 
is  provided  with  a  pedestal  to  take 
up  belt  slack.  The  machine  is  usually 
equipped  for  dry  grinding,  but  may 
also  be  provided  with  pumping  equip- 

ment for  wet  grinding. 

HARRIS  NO.  5  SEMI-AUTOMATIC  HOB  GRINDING  M.\CHINE 

helical  flutes,  and  not  over  4  in.  in 
diameter  and  5  in.  in  length. 

The  hob  is  carried  on  an  arbor 
having  a  taper  shank  and  fitting  into 
the  work  carrying  spindle.  The  outer 
end  of  the  work  is  supported  by  a 
center  in  an  adjustable  tailstock.  Ths 
work-holding  members  are  mounted 
on  a  table  that  is  operated  by  means 
of  a  hand  lever  in  front  of  the 
machine,  so  that  the  work  can  be 
moved  back  and  forth  across  the  face 
of  the  grinding  wheel.  The  table 
travels  on  ball  bearings  and  it  is 
claimed  that  the^  movement  is  so 

sensitive  that   the    operator's   hand 

at  which  the  lever  operates,  different 
helix  angles  can  be  obtained  on  the 
work,  during  the  travel  of  the  table. 

Double  index  plates  are  provided, 
one  of  which  is  used  for  indexing  and 
the  other  for  escapement.  The 
escapement  plate  takes  all  the  wear 
so  that  the  indexing  plate  remains 
accurate.  The  indexing  mechanism 
is  semi-automatic  and  can  be  oper- 

ated only  at  the  end  of  the  return 
stroke. 

The  grinding  wheel  spindle  is 
driven  by  a  belt  without  twists,  turns 
or  idler  pulleys.  A  7  in.  diameter 
wheel  is  the  maximum  that  can  be 

General  Manufacturing  Co. 
20-Ton  Flexible  Power 

Press 

A  flexible  power  press  and 
straightening  machine  has  recently 

been  devised  by  the  General  Manu- 
facturing Co.;  Detroit,  Mich.,  that  is 

similar  in  principle  to  the  machine 
described  on  page  867,  Vol.  56,  of 
American  Machinist,  but  heavier  in 

constrution.  The  machine,  as'  the 
name  implies,  is  flexible  in  its  opera- 

tion, being  capable  of  pressures  vary- 
ing from  a  few  pounds  up  to  20  tons. 

It  is  intended  as  a  single-purpose 

heavy-duty  machine. 
The  press  is  a  three-post  machine, 

as  shown  in  the  illustration  here» 

with,  mounted  on  a  base  with  the  ta- 
ble 30  in.  from  the  floor.  The  table 

is  22  in.  wide,  is  provided  with  a  f-in. 
T-slot  6  in.  from  the  front  of  the 
table  by  means  of  which  fixtures  may 

be  clamped,  and  it  has  a  4-in.  claw- 
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foot  hole.  A  working  surface  of  18 
in.  is  provided  between  the  columns 
and  the  front  of  the  table. 

Power  is  supplied  to  the  24x6  in. 
pulley  by  belt  and  then  through  a 
worm  drive  and  spline  key,  which 
drives  the  ram  in  one  direction  at 
a  constant  speed.     The  nut  revolves 

Thomson  No.  75  Power  Automatic 

Electric  Spot  Welding  Machine 
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The  Thomson  Spot  Welder  Co.,  161 

Pleasant  St.,  Lynn,  Mass.,  has  re- 
cently marketed  a  power-driven  au- 

tomatic spot  welding  machine  for 
work  such  as  on  disk  wheels,  crank- 
cases  and  similar  heavy  pieces.  Its 
normal  capacity  is  two  A  in.  iron  or 

steel  plates,  but  it  will  stand  an  over- 
load up  to  i  in.  thickness  of  metal. 

The  normal  and  overload  capacities 

for  welding  brass  plates  are,  respec- 
tively, two  ift-in.  and  two  J-in.  plates. 

The  machine,  as  can  be  seen  from 
the    accompanying     illustration,     is 

gles.  The  welding  machine  is  also 
provided  with  a  trip  clutch  worked 
by  a  pedal,  and  it  may  be  operated  in 
cycles  of  one  spot  or  continuously. 
Automatic  make  -  and  -  break 

switches  are  provided  which  operate 
in  conjunction  with  a  contactor 
panel.  These  mechanisms  can  be  set 
to  suit  the  gage  of  stock  being 
welded  or  the  amount  of  indentation 
desired  or  allowed.  The  cut-outs  and 
the  cam  mechanism  are  entirely  au- 

tomatic, the  operator's  only  duty  be- 
ing to  place  the   work  properly   be- 

OENERAL   MANUFACTrRING  CO. 
FLEXIBLE  POWER  PRESS 

with  the  ram  until  pressure  is  ap- 
plied by  means  of  a  pedal.  The  pres- 
sure tightens  the  brake  to  stop  the 

nut,  and  the  ram  passes  down 

through  the  latter  until  the  pressui-e 
on  the  pedal  is  released.  The  return 
stroke  is  obtained  by  means  of  a 
spring  connected  by  a  cable  to  the 
top  cf  the  ram. 

The  maximum  stroke  of  the  ram 
is  12  in.  and  the  greatest  opening 
between  the  table  top  and  the  end 
of  the  nose  of  the  ram  is  18  in.  on 

standard  machines.  Larger  open- 
ings, however,  can  be  had  by  the  use 

of  special  length  posts  that  will  give 
the  desired  height  without  changing 
either  head,  table  or  legs.  The  speed 
of  travel  of  the  ram  depends  on  the 
speed  of  the  pulley.  For  example, 
with  the  pulley  running  at  300  r.p.m., 
the  down  travel  of  the  ram  will  be 
120  in.  per  min.  The  machine  occu- 

pies a  floor  space  of  32x45  in.  and 
has  an  overall  height  of  110  inches. 

THOMSON  NO.  75  P.  A.  ELECTRIC  SPOT  WELDING  MACHINE 

provided  with  a  pressure  spring  that 
provides  a  maximum  pressure  of 
2,000  lb.  per  square  inch  on  the  die 
points.  The  dies  or  electrodes  are 
of  large  diameter  and  have  water- 
cooled  die-blocks.  The  throat  depth 
is  2  ft.  A  drop  horn  is  not  regularly 
provided  with  this  model  of  welding 
machine,  but  may  be  supplied. 

A  special  hand  lever,  which  ele- 
vates the  upper  welding  head  or 

electrodes  13  in.  in  addition  to  the 

I  in.  normal  opening  of  the  elec- 
trodes, making  a  total  maximum 

opening  of  2*  in.,  is  provided  to 
facilitate  the  insertion  or  removal 

of  work  having  flanges,  ribs  or  an- 

tween  the  dies  or  electrodes  and  to 

depress  the  pedal. 
The  driving  pulley  is  15  in.  in  di- 

ameter, requires  a  3-in.  belt  and  is 
run  at  a  normal  speed  of  from  94  to 
100  r.p.m.  to  operate  the  machine 
at  the  rate  of  20  spots  per  minute. 

The  welding  machine  has  an  elec- 
tric capacity  of  100  kva.  and  75  kw. 

at  75  per  cent  power  factor.  It  can 
be  built  for  from  25  to  60  cycles  fre- 

quency and  can  have  any  primary 
voltage  from  110  to  550  volts.  The 
whole  unit  occupies  a  floor  space  of 
67Jx29*  in.,  has  an  overall  height  of 
81  in.  and  a  gross  weight  of  4,205 

pounds. 
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Oilgear  Gooseneck  Vertical  Broaching 
and  Assembling  Press 

The  latest  addition  to  the  line  of 
products  of  the  Oilgear  Co.,  Milwau- 

kee, Wis.,  is  the  "gooseneck"  verti- 
cal broaching  and  assembling  press. 

The  machine,  a  general  view  of 
which  is  shown  herewith,  is  operated 
hydraulically  and  is  claimed  to  have 
a  flexible  control  and  steady  push 
that  makes  is  suitable  for  broaching 
and  for  such  assemblying  as  pushing 
in  bushings.  In  its  operating  char- 

acteristics, it  is  similar  to  the  hori- 
zontal press  described  on  page  390, 

Vol.  57  of  the  American  Machinist, 
and  it  employs  an  Oilgear  variable 
delivery  pump  such  as  described  on 
pages  271  and  395,  Vol.  55. 

The  ram  speed  can  be  controlled 
either  automatically  or  manually  at 
any  point  in  the  stroke.    The  speed 

OILGEAR   GOOSENECK  VERTICAL 
BROACHING    PRESS 

changes  are  said  to  take  place  with- 
out jar  or  shock  and  without  over- 

loading the  machine.  The  ram  move- 
ments are  controlled  automatically 

by  means  of  an  arrangement  of  ad- 
justable trips  and  tappets.  An  arm 

is  carried  on  the  ram  on  which  is 
mounted  a  rod  which  has  two  ad- 

justable trips.  As  the  ram  moves 
down,  each  trip  releases  a  tappet  and 

permits  a  control  rod  to  be  moved  by 
a  helical  spring. 

The  usual  operating  cycle  is  as  fol- 
lows :  The  ram  is  started  downward 

by  pressing  down  on  either  a  hand 
or  foot  lever.  When  the  lever  is  at 
its  lowest  position  the  ram  advances 
at  its  maximum  speed.  At  the  point 
where  the  ram  is  about  to  begin  its 
working  stroke,  a  trip  releases  one 
of  the  tappets  and  slows  the  ram 
down  to  the  press  speed.  At  the  end 
of  the  working  stroke  the  second 
trip  releases  the  other  tappet  and 
thereby  reverses  the  ram  and  re- 

turns it  to  the  starting  position  at 
maximum  speed.  A  collar  on  the 
trip  rod  then  engages  with  a  stop  on 
the  control  rod  and  automatically 
stops  the  ram  in  the  starting  posi- 

tion, ready  for  the  next  cycle.  Each 
new  cycle  is  started  manually  by  the 
operator. 

By  changing  the  position  of  the 
trips,  the  lengths  of  the  rapid  ad- 

vance stroke  and  of  the  working 
stroke  can,  be  regulated.  When  one 
trip  is  omitted  the  entire  movement 
is  a  working  stroke.  The  speed  of 
the  ram  may  be  varied  at  will  and 
the  ram  stopped  if  necessary  at  any 
position  by  means  of  the  manual  con- 

trol lever. 

The  press  is  self-contained  and  re- 
quires no  accumulator  nor  outside 

pressure  system.  The  variable  de- 
livery pump  can  be  driven  from  any 

constant  source  of  power  and  sup- 
plies a  steady  flow  of  oil,  the  amount 

of  which  depends  on  the  length  of 
the  pump  stroke. 

Because  of  the  high  speed  avail- 
able and  the  automatic  control  fea- 

tures, the  manufacturer  claims  that 
the  machine  gives  high  production. 
It  is  said  that  a  press  installed  in  an 
automobile  shop  turned  out  from  600 
to  650  pieces  per  day  of  9  hours 
when  broaching  a  1  in.  square  hole 
in  a  windshield  post.  Two  broaches 
were  used. 

The  machine  is  built  in  four  sizes: 
3  J,  6,  10  and  14  tons.  Each  size  has 
a  maximum  stroke  of  18  in.,  a  throat 
depth  of  8  in.,  a  work  height  of  19^ 
in.,  an  overall  height  of  7  ft.  2  in. 
and  a  hole  7  in.  in  diameter  in  the 
table,  which  is  35J  in.  from  the  floor. 

A  7J-hp.  motor  is  recommended  to 
run  the  pump  at  600  r.p.m.  The  ram 
diameters  vary  from  21  to  43  in.  in 

the  different  machines,  and  the  maxi- 
mum ram  speeds  from  36  to  9  ft. 

downward  and  90  to  23  ft.  upward. 

Jarvis  Sensitive  High-Speed 

Tapping  Device 
The  Geometric  Tool  Co.,  New 

Haven,  Conn.,  has  recently  placed  on 
the  market  the  Jarvis  sensitive  high- 

speed tapping  device  that  is  shown 
herewith.  The  device  is  intended  for 
light  work  using  high  speeds,  and  its 
construction  is  such  as  to  minimize 
the  breakage  of  taps. 

The  body  of  the  tapping  machine 
is  of  aluminum  and  weighs  a  little 

JARVIS   SENSITIVE   HIGH-SPEED 
TAPPING  DEVICE 

less  than  2  lbs.  The  chuck  spindle  is 
of  hardened  tool  steel.  To  prevent 
the  breaking  of  taps  at  the  instant 
of  reversal,  the  machine  is  fitted  with 
a  shock  absorber  which  acts  on  the 

reverse  gears.  The  shock  is  ordi- 
narily great  at  the  instant  of  impact 

when  the  spindle  is  running  at,  say, 

2,000  r.p.m.  forward  and  the  chuck 
is  suddenly  made  to  run  at  4,000 
r.p.m.  in  the  reverse  direction.  With 

the  aid  of  the  shock  absorber,  the  im- 
pact is  reduced  and  the  average  life 

of  taps  is  increased. 
The  tapping  device  is  made  in  two 

styles.  Style  OA  has  a  positive  ball 
drive  and  is  intended  for  high-speed 
work  when  tapping  through  the 

piece.  Style  OAN  has  a  cone  fric- 
tion drive  with  ball  reverse.  It  is 

devised  for  high-speed  work  in  blind 
holes  or  tough  tapping,  especially  on 
very  light,  small  work.  Both  styles 
are  equipped  with  shock  absorbers 
on  the  reverse  and  their  capacities 
are  A  in.  or  smaller.  They  can  be 
equipped  with  Nos.  1  or  2  Morse 
taper  shanks. 
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Turner  "Master"  Gasoline 
Blow  Torch 

The  latest  addition  to  the  line  of 
liquid-fuel  heating  devices  of  the 
Turner  Brass  Works,  Sycamore,  111., 

is  the  No.  44A  "Master"  blow  torch. 
The  torch,  shown  in  the  accompany- 

ing illustration,  has  a  number  of 
special  features,  such  as  a  safety 
valve,  only  one  opening  in  the  tank, 
two  ■  sources  of  air  supply  and  the 
separation  of  the  shut-off  valve  from 
the  fuel-control  valve.  The  sectioned 

portions  of  the  torch  in  the  illustra- 
tion show  the  construction  of  some 

of  the  vital  parts. 
The  safety  valve  is  located  at  the 

fuel  orifice,  the  shut-off  valve  has 
been  separated  from  the  fuel-control 
valve,  the  latter  being  placed  above 
the  shut-off.  The  needle  valve  is 
provided  with  a  thumb  and  finger 
control  so  as  to  prevent  the  operator 
from  exerting  enough  pressure  to 
enlarge  the  orifice. 

The  torch  is  built  in  a  variety  of 
sizes  and  types  for  various  purposes. 
All  are  provided  with  large  wooden 
pistol-grip  handles  and  removable 
soldering  iron  hooks. 

TURNER   "MASTER"  GASOLINE 
BLOW  TORCH 

end  of  the  horizontal  pump  cylinder 
and  is  fitted  with  a  diaphragm  that 
gives  way  automatically  at  40  lbs. 
air  pressure. 

The  pump  on  the  torch  is  equipped 
with  a  leather  on  the  piston  that 
spreads  like  a  parachute  during  the 
working  stroke  and  closes  on  the  re- 

turn  stroke. 

The  fuel,  in  its  journey  from  the 
tank  to  the  combustion  chamber, 
passes  through  the  interior  of  a  solid 

bronze  baffle  called  the  "hot  spot 
hump."  The  baffle  is  located  near 
the  outlet  of  the  burner  tube,  in  the 
path  of  the  flame.  It  becomes  hot 
quickly  and  its  heat  vaporizes  the 
fuel  into  a  hot,  dry,  highly  inflam- 

mable gas. 
Air  is  admitted  into  the  torches 

from  two  sources.  One  is  through 
a  flared  inlet  in  front  of  the  needle 
valve.  The  other  is  through  a  long 
shot  at  the  top  of  the  burner  tube  and 
just  above  the  hot  spot  hump. 

To  prevent  the  enlarging  of  the 

Slocomb  Inside  Micrometer 

The  accompanying  illustration 
shows  a  3  to  4  in.  inside  micrometer 
provided  with  an  auxilary  cap  which 
is  used  when  measuring  diameters 
of  larger  size  than  the  plain  microm- 

eter can  handle.  The  device  has  re- 
cently been  marketed  by  the  J.  T. 

Slocomb  Co.,  Providence,  R.  I.  The 
general  construction  of  the  tool  is 
similar  to  that  employed  on  the  regu- 

lar Slocomb  line  of  outside  and  in- 
side micrometers.  The  spindle  is 

tool  steel. 
The  feature  of  the  tool  is  that  it 

cannot  be  put  out  of  adjustment  by 
careless  handling,  because  it  must 
be  taken  apart  to  make  adjustments. 
If  it  is  desired  to  adjust  the  microm- 

eter, the  removable  cap  must  be 
taken  off,  the  screw  which  holds  the 
tension  spring  in  place  taken  out, 
and  the  thimble  and  screw  removed. 
Then  it  is  possible  to  adjust  the 
device  for  wear  by  turning  the  large 
nut  with  a  spanner  wrench  that  is 
provided.  The  micrometer  can  be 
locked  with  a  binding  screw  to  pre- 

serve the  setting. 
Three  sizes  of  the  micrometer  are 

available,  3  to  4  in.,  4  to  5  in.  and 
5  to  6  in.  The  3  to  4  in.  size  has 
two  hardened  and  ground  caps,  the 
first  giving  a  range  of  3  to  3J  in. 
and  the  second  a  range  of  3  i  to  4 

in.  This  tool  has  only  a  i  in.  move- 
ment of  the  screw.  The  other  two 

differ  in  that  they  have  a  screw 
movement  of  1  in.  Each  micrometer 
can  be  provided  with  elongated 
caps  to  measure  internal  diameters 
larger  than  specified  on  the  tool. 

Kimkin  Rack  and  Screw 
Hand  Press 

The  feature  of  a  hand-operated 
arbor  press  recently  brought  out  by 
Kimmerle  Bros.,  683  Golden  Gate 
Ave.,  San  Francisco,  Calif.,  is  that 
both    rack    and    pinion    and    screw 

KIMKIN    RACK    AND    SCREW 
HAND  PRESS 

mechanisms  are  combined  in  the 
device.  The  press,  designated  as  the 

Kimkin,  is  applicable  to  gear,  bush- 
ing and  armature  work  that  is  done 

on  a  bench. 

The  frame  and  base  are  cast  in- 
tegral in  order  to  prevent  spring  or 

give  in  the  press.  Being  16  in.  apart, 
the  arms  of  the  frame  allow  work  of 
that  diameter  to  be  inserted.  The 
clearance  above  the  surface  plate, 
which  is  at  right  angles  to  the  ram, 
allows  work  up  to  16  in.  in  height  to 

be  pressed.  A  10-in.  hole  is  provided 
by  removal  of  the  surface  plate. 

A  speed  and  power  ratio  of  26  to 
1  is  obtained  by  using  the  rack  and 
pinion.  By  using  the  screw,  greater 
power  is  obtained,  with  a  ratio  of 
980  to  1.  The  screw  is  provided  with 
a  handwheel  having  a  ratchet  and  a 

phosphor-bronze  bushing.  A  ball 
thrust  bearing  is  employed.  The 
ram  is  2  in.  in  diameter  and  has 
threads  of  6  pitch.    Weight,  200  lb. 

SLOCOMB  INSIDE  MICROMETER 
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Steel  Prices  May  Go  Higher 
In  Chicago 

Higher  prices  for  warehouse  steel  are 
expected  in  the  Chicago  steel  trade  due 
to  recent  mill  advances  and  the  acute 
shortage  of  some  material,  particularly 
structurals.  Wareho'use  prices  have 
not  been  adjusted  since  the  recent  ad- 

vances in  finished  steel  and  sheets.  An 
announcement  of  this  kind  is  expected 
at  any  time. 

Neither  the  leading  independent  or 
the  leading  interest  in  this  territory  is 
booking  tonnages  for  third  quarter 
shipment,  but  it  is  practically  certain 
that  some  of  the  orders  already  taken 
cannot  be  delivered  before  July  or  pos- 

sibly August.  Operations  of  mills  are 
holding  up  well  in  this  district  but 
further  increases  are  not  likely,  due  to 
a  shortage  of  fuel  and  labor. 

The  Inland  Steel  Co.  has  not  opened 
its  books  for  the  third  quarter  and  will 
continue  to  divide  its  tonnage  among 
its  customers  as  fairly  as  possible. 
Sheets  prices  are  firm  and  unchanged. 

A  fair  quantity  of  inquiries  are  being 
received  and  sales  continue  in  fair 
volume.  The  railroads  and  automobile 
industry  are  doing  practically  all  of  the 
buying. 

Rail  Earnings  in  February 

Railroad  earnings  during  February 
on  most  of  the  Class  1  railroads  were 
less  than  that  reported  for  January, 
but  greater  than  the  same  month  last 
year.  Considering  that  February  was 
a  short  month  and  that  the  weather 
was  unfavorable  to  transportation, 
little  significance  is  placed  upon  the 
slight  decline.  Gross  operating  rev- 

enues on  forty-eight  railroads  handling 
approximately  three-fourths  of  the 
country's  business  show  increases  of 
about  11.2  per  cent  as  compared  with 
February  of  1922.  The  return  based 
upon  tentative  value  is  equal  to  4.57 
per  cent.  In  January  the  percentage 
equaled  5.54  per  cent. 

Foundrymen  Tell  Plans  for 
Entertainment 

Tentative  plans  for  the  entertainment 
of  visitors  at  the  Cleveland  convention 

of  the  American  Foundrymen's  associa- 
tion and  related  organizations,  April  28 

to  May  3  are  nearing  completion.  At 
the  same  time  the  Metals  Division  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  the  American 
Malleable  Castings  Association  and  the 
Foundry  Equipment  Manufacturers 
Association  will  hold  their  several  meet- 

ings and  in  consequence  over  4,000  dele- 
gates and  visitors  are  expected  in  the 

city.  A  local  committee  composed  of 
foundrymen,  equipment  manufacturers 
and  supply  producers  has  charge  of  the 
arrangements  for  special  entertainment 
features. 

A   ladies'    reception    committee    has 

been  formed  to  assist  in  receiving  the 
visiting  ladies. 

Tuesday,  May  1  at  11  a.m.  automo- 
biles will  be  provided  to  take  the  ladies 

for  a  drive  tnrough  the  east  side  park 
system  to  the  Wade  Park  Manor,  where 
they  will  be  tendered  a  luncheon  by  the 
Cleveland  organization.  This  will  be 
followed  by  other  entertainment. 

Tuesday  night  will  be  devoted  to  a 
theater  party,  the  entire  Keith  Palace 
Theater  havmg  been  chartered  for  the occasion. 

A  second  automobile  trip  over  the 
city  is  planned  for  Wednesday,  the 
western  part  of  the  city  and  Lakewood 
being  included  in  the  route  suggested. 
A  card  party  and  tea  will  be  held  at 
one  of  the  beautiful  clubs  along  the shores  of  the  lake. 
Wednesday  night.  May  2,  is  set  aside 

for  the  annual  subscription  banquet  of 
the  American  Foundrymen's  Associa- 

tion. This  will  be  followed  by  a  recep- 
tion and  dance,  offered  by  the  local foundrymen  and  manufacturers. 

Transportation  Problems 
To  Be  Studied 

That  the  study  of  transportation  and 
the  national  transportation  system  will 
be  continued  by  the  Federated  Ameri- 

can Engineering  Societies  through  the 
committee  on  transportation  recently 
created  has  been  announced  by  Dean 
Mortimer  E.  Cooley,  president  of  the 
F.A.E.S.,  Dean  Cooley  in  a  statement 
said: 

"The  Committee  on  Procedure  of  the 
American  Engineering  Council  some 
weeks  ago  authorized  the  appointment 
of  a  Cornmittee  on  Transportation  for 
the  specific  purpose  of  investigating 
and  reporting  to  the  Executive  Board 
of  the  American  Engineering  Council 
of  the  Federated  American  Engineer- 

ing Societies  as  to  what,  if  anything, 
the  societies  could  do  with  propriety 
and  effectiveness  in  relation  to  the 
transportation  problem  of  the  Ameri- 

can people. 
"The  committee  was  instructed  to 

give  consideration  to  all  forms  of 
transportation,  that  is,  by  railways,  by 
motor  trucks,  and  by  water.  Max  Toltz 
of  St.  Paul,  chairman  of  the  committee, 
has  made  a  progress  report  to  »he  Ex- 

ecutive Board  of  the  American  Engi- 
neering Council.  In  making  his  report 

Mr.  Toltz  pointed  out  many  of  the  im- 
portant phases  of  the  very  complex 

problem.  He  stated  that  the  task  was 
so  large  and  ramifying  that  the  com- 

mittee would  require  more  time  in 
which  to  advise  the  Executive  Board 
what,  if  anything,  it  should  do.  He 
further  indicated  that  probably  the  best 
service  the  Federated  American  Engi- 

neering Societies  could  render  would  be 
to  co-operate  with  a  number  of  na- 

tional organizations  which  had  been 
working  in  this  field  for  years. 

"The  general  consensus  of  opinion  of 
the  Executive  Board  is  that  this  is  a 

matter  of  very  grave  import." 

Buffalo  Factories  Report 

Capacity  Business 
Steel  and  iron  companies  in  the  Buf- 

falo district  are  experiencing  an  un- 
usually prosperous  period.  Most  of  the 

pig  iron  furnaces  in  the  district  are  in 
blast  and  the  selling  has  been  very 
heavy  for  the  first  three  months  of  the 

year. 

The  Lackawanna  plant  of  the  Bethle- hem Steet  Co.  announces  that  it  now 
has  8,400  men  at  work  and  the  mills 
are  being  operated  about  85  per  cent 
of  normal.  Seven  blast  furnaces  are 
being  operated.  Two  new  batteries  of 
coke  ovens  are  to  be  built. 

The  Wickwire-Spencer  Steel  Corp.  is 
very  busy,  especially  in  its  wire  lines, 
automobile  springs  and  electrically 
welded  steel  fabric  for  the  building  of 
concrete  roads. 

The  Donner  Steel  Co.  is  more  active 
than  it  has  been  in  some  time  and  its 
production  is  running  heavy  in  the  steel 
bar  line. 

The  Seneca  Iron  &  Steel  Co.  has  its 
13  sheet  mills  in  full  operation. 

Canadian  Railways  Will 
Order  Many  Cars 

The  Canadian  National  Railways 
■will  soon  allot  contracts  for  the  con- 

struction of  many  thousands  of  steel 
freight  and  passenger  cars,  the  work 
to  be  started  during  the  spring.  The 
railway  shops  at  different  points  on  the 
different  systems — Old  Intercolonial, 
Grand  Trunk,  Transcontinental  and 
Canadian  Northern,  will  receive  the 
major  portion  of  the  contracts  accord- 

ing to  present  indications. 
The  Canada  Car  and  Foundry  Co.  of 

Amherst,  Nova  Scotia,  will  receive  a 
substantial  contract  from  the  Canadian 
National  Railways  for  the  cqnstruction 
of  steel  freight  and  passenger  cars. 
This  industry  is  the  biggest  in  Amherst 
and  one  of  the  biggest  in  the  maritime 
provinces. 

With  the  prospect  of  car  orders,  the 
machine  shops  of  eastern  Canada  will 
probably  have  the  busiest  spring  and 
summer  in  many  years.  Since  the  close 
of  the  war,  business  at  the  machine 
shops  has  been  stagnant. 

Annual  Report  of  United  Alloy 
Steel  Corp, 

The  United  Alloy  Steel  Corp.  in  its 
annual  report  states  that  during  the 
year  1922  the  profits  from  operations 
amounted  to  $5,035,799  as  compared 
with  a  loss  of  $67,523  during  1921. 
After  the  usual  charges  have  been  paid, 
each  shareholder  of  common  stock 
will  receive  a  dividend  of  $3.46  per 
share  and  a  surplus  has  been  created 
that  amounts  to  $1,570,607.  In  1921 
there  was  a  deficit  of  $2,972,829  re- 

ported. 
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Skilled  Labor  Shortage 
in  Milwaukee 

General  activity  in  the  metal  trades 
continues  to  expand  steadily,  with  manu- 

facturers of  automobile  units,  and  parts 
experiencing  perhaps  the  heaviest  call 
for  their  products  and  customers  more 
insistent  upon  deliveries  than  in  any 
other  line.  This  industry  is  about  the 
only  one  which  has  to  report  a  scarcity 
of  skilled  labor,  although  the  shortage 
arises  largely  out  of  the  highly-skilled 
character  of  operations  in  which  there 
is  normally  no  surplus.  Foundries  and 
machine  shops  at  present  are  able  to 
obtain  practically  all  of  the  common 
labor  needed,  but  are  apprehensive  over 
the  possibilities  of  a  serious  shortage 
when  outdoor  work  is  resumed  on  a 
seasonal  scale.  It  is  believed  certain 
that  contractors  on  public  and  private 
work  will  bid  sharply  against  industries 
for  unskilled  workers,  for  the  extent  of 
these  operations  probably  will  be  the 
heaviest  in  Milwaukee  this  year  that 
hat  yet  been  recorded. 

Manufacturers  of  construction  equip- 
ment and  machinery,  principally  con- 
crete mixers,  paving  outfits,  power 

hoists,  etc.,  and  of  highway  construction 
and  maintenance  equipment,  are  keep- 

ing maximum  capacity  employed  and 
do  not  expect  a  let  down  as  early  as 
customary  in  the  summer  because  a 
considerable  part  of  orders  was  placed 
later  than  usual  and  deliveries  neces- 

sarily will  have  to  be  carried  through 
the  greater  part  of  the  construction 
season. 

While  the  bulk  of  orders  for  equip- 
ment already  has  been  placed,  a  mod- 
erate amount  of  business  remains  to  be 

entered  by  public  and  private  electric 
light  and  waterworks  plants,  and  by 
the  paper  and  pulp  industry  in  Wis- 
consin. 

Local  shops  are  interested  in  the  re- 
quirement of  the  Metropolitan  Water 

Supply  and  Sewerage  Board  of  Bris- 
bane, Australia,  which  is  advertising  in 

the  Milwaukee  newspapers  that  sealed 
tenders  will  be  received  until  June  26 
for  additional  machinery  for  the  Mt. 
Crosby  pumping  station.  J.  P.  Clark, 
acting  secretary,  is  receiving  bidsf 

In  addition  to  extensive  purchases  of 
power  plant  and  miscellaneous  ma- 

chinery purchased  during  the  past  year, 
the  city  and  county  sewerage  commis- 

sion of  Milwaukee  will  be  in  the  market 
from  time  to  time  for  equipment  for 
the  Jones  Island  sewage  disposal  sys- 

tem, the  principal  unit  of  a  new  sewer- 
age plant  which  will  cost  about  $18,- 

000,000  when  completed. 

Detroit  Reports  Indicate 
Good  Conditions 

The  annual  report  of  the  General 
Motors  Corp.  for  1922,  shows  current 
and  working  assets  of  $180,239,160, 
consisting  of  cash,  sight  drafts,  notes, 
and  accounts  receivable. 

The  amount  earned  on  the  common 
stock  was  $45,066,907.69.  In  1921  the 
corresponding  figure  was  $13,246,- 
523.30,  as  against  a  deficit  of  $44,- 
390,779.64  in  1921.  This  is  equal  to 
$2.19  a  share  on  common  stock.  The 
surplus  at  the  end  of  1922  amounted 
to  $89,936,863.08,  compared  with  $55,- 
814,160.46  the  year  before. 

Frank  H.  Alfred,  general  manager  of 
the  Pere  Marquette  Railroad,  appear- 

ing before  the  legislature  at  Lansing, 

Mich.,  announced  that  his  company 
would  expend  $11,000,000  during  the 
year  for  improvement  and  new  equip- 

ment. Mr.  Alfred  spoke  before  the 
legislature  denouncing  the  full  crew 
train  bill.  He  stated  that  if  the  bill 
was  passed  it  would  cost  the  railroads 
of  the  State  of  Michigan  $1,500,000. 
Henry  Scherer,  general  manager  of 

the  Michigan  Central  Railroad,  also 
spoke  against  the  passage  of  the  bill. 

Persistent  rumors  about  the  Detroit 
Stock  Exchange  which  predicted  the  re- 

financing of  the  Timken  Detroit  Axle 
Co.  were  denied  by  officials  of  the  firm 
at  a  meeting  at  the  Detroit  Board  of 
Commerce,  recently.  A  report  read  at 
the  meeting  stated  that  "No  intention 
of  refinancing,  or  of  any  bond  issue  on 
its  property  will  be  put  out  at  the  pres- 

ent time." OflScials  connected  with  the  Calumet 
and  Hecla  Mining  Co.  admit  that  the 
deal  to  purchase  the  Detroit  Copper 
and  Brass  Rolling  Mills,  a  firm  capital- 

ized at  $6,000,000,  has  progressed  be- 
yond the  conversational  stage.  Belief 

that  the  sale  may  be  consummated  pres- 
ently is  strengthened  by  reports  from 

the  East  that  negotiations  are  in  prog- 
ress for  the  recapitalization  of  the 

Calumet  and  Hecla  Co. 

Metal  Prices  Will  Cause  Rise 
In  Machine  Tools 

The  increasing  demand  for  high  grade 
metal  working  machinery  will  cause  a 
shortage  in  machinery  of  this  type  in 
the  opinion  of  officials  of  the  Indian- 

apolis Tool  &  Manufacturing  Co.,  Indi- 
anapolis. Because  of  the  rapid  re- 

covery of  the  iron  and  metal  iparkets, 
increases  of  from  fifteen  to  twenty  per 
cent  are  expected  in  prices  of  machine 
tools,  electrical  and  power  equipment, 
and  many  lines  of  machinery.  It  is 
pointed  out  that  orders  for  metals  are 
being  accepted  now  in  many  quarters 
on  a  sixty  to  ninety  day  basis,  which 
is  indicative  of  the  condition  of  the 
metal  market. 

At  the  Ross  Power  and  Equipment 
Co.,  one  of  the  large  Indianapolis 
dealers  in  both  new  and  second  hand 
machinery,  Mr.  Ross  states  there  is  a 
considerable  demand  for  both  new  and 
used  machinery.  The  used  machinery 
market  seems  very  active,  especially 
where  the  machinery  offered  is  in  good 
condition.  At  the  present  time  a  con- 

siderable demand  is  comine:  from  the 
automotive  industry  here.  These  plants, 
according  to  him,  have  spent  but  little 
during  the  past  three  years  for  new 
equipment  and  replacements  are  be- 

coming imperative.  Manufacturers  here 
of  automobile  accessories  and  tools  are 
beginning  to  notice  the  improvement  in 
the  field  and  some  expansions  are  con- 

templated which  will  entail  much  more 
new  equipment. 

Martin  Parry  Corporation 

Reports  Big  Gains 

The  Martin  Parry  Corp.,  Indian- 
apolis, Ind.,  reports  a  net  income  of 

$402,248  for  the  year  1922,  which, 
after  the  usual  charges  have  been  paid, 
amounts  to  $4.02  a  share.  In  1921  the 
corporation  paid  to  each  shareholder 
eight  cents  per  share.  Net  sales  dur- 

ing the  year  were  $4,327,685  which  was 
nearly  double  that  of  any  previous  year 
in  the  company's  history. 

Pittsburgh  Machine   Tool 
Trade  Improves 

Business  conditions  in  this  immedi- 
ate district  are  in  better  shape  now 

than  at  any  time  since  the  armistice. 
Many  of  the  industrial  plants  are  op- 

erating at  higher  rates  than  at  any 
time  in  their  history. 

Reports  from  the  machine  tool  men 
are  that  the  industrial  plants  are  buy- 

ing heavily.  The  Westinghouse  affili- 
ated companies  are  heavy  buyers  for 

the  transformer  and  motor  depart- 
ments. 

The  railroads  have  been  disappoint- 
ing buyers  of  machine  tools,  although 

it  is  known  that  they  are  badly  in  need 
of  tools  for  repair  work.  Several  of 
the  local  manufacturers  bid  on  a  great 
deal  of  work  for  the  Conway  yards  in 
the  Pennsylvania  system  last  year,  but 
so  far  no  contracts  have  been  made. 
Business  is  particularly  heavy  in 
radial  drills,  punchers,  shears. 

The  steel  mills  buying  machine  tools 
are  operating  at  about  90  per  cent  of 
capacity,  but  with  the  approach  of  the 
open  season  fear  is  expressed  that  labor 
will  become  scarce.  To  obviate  this  it 
is  rumored  that  the  Steel  Corporation 

may  announce  a  wage  advance  effec- 
tive April  1,  putting  the  commoa  labor 

rate  from  36  cents  to  40  cents  an  hour, 
or  11  per  cent,  and  other  rates  except 
sliding  rates  about  10  per  cent.  This 
may  not  be  the  end  of  the  wage  ad- 

vance, either,  for  it  is  rumored  that 
July  1  will  see  another.  If  the  indus- 

trial plants  keep  up  their  present  op- 
erating rates  all  year,  the  machine  tool 

makers  are  apt  to  remain  in  their 
present  optimistic  mood. 

Arbitration  Successful  on 

Pennsylvania  R.R. 
That  many  of  the  labor  disputes 

that  arise  between  employees  and  em- 
ployers may  be  settled  in  an  amicable 

manner,  has  been  illustrated  by  the  re- 
cent report  of  the  industrial  plan  com- 

mittee of  the  Pennsylvania  Railroad. 
The  plan  has  been  in  effect  during  1922 
and  consists  of  monthly  conferences 
between  local  representatives  of  em- 

ployees  and   supervisory   officers. 
"A  course  of  appeal,"  says  the  re- 

port, "is  provided  from  decisions  of  the 
local  officers,  the  superintendents,  gen- 

eral superintendents  and  general  man- 
agers to  joint  reviewing  committees, 

equally  representative  of  management 
and  employees,  but  the  number  of 
cases  received  by  the  reviewing  com- 

mittees last  week  was  less  than  5  per 
cent  of  the  total  number  of  cases  taken 
up  with  the  local  officers.  As  against 
4,532  such  matters  taken  up  last  year 
with  officers  below  the  grade  of  division 
superintendent,  however,  it  was  found 
necessary  to  take  up  only  297  cases 
with  the  general  managers. 

"Since  the  reviewing  committees 
were  established  it  has  been  found 
necessary  in  only  one  case  to  refer  the 
matter  to  any  other  agency.  In  that 
instance,  the  joint  reviewing  committee 
of  the  engine  and  train  service  em- 

ployees decided  to  refer  a  disputed 
question  to  a  board  of  three  arbitra- 

tors, one  appointed  by  the  conductors, 
one  by  the  management  and  one  by  the 

two  so  appointed." The  report  further  cites  cases  where 
troubles  have  been  successfully  settled 
and  both  sides  benefited. 



April  5,  1923 Build  Bigger  Profits  with  Better  Equipment 
532e 

Business  Paper  Editors 

Hold  Spring  Meeting  in 

Middletown,  Ohio 

Attracted  by  the  remarkable  commu- 
nity spirit  of  Middletown,  Ohio,  as  ex- 

pressed by  Bennett  Chappie  of  the 
American  Rolling  Mill  Co.  at  its  annual 
meeting,  the  National  Conference  of 
Business  Paper  Editors  met  in  that  city 
on  March  26  and  27  at  the  Hotel  Man- 
chester. 
Monday  morning  and  part  of  Monday 

afternoon  were  spent  listening  to  and 
discussing  papers  presented  by  the 
officials  of  the  American  Rolling  Mill 
Co.  Unusual  interest  centered  in  the 

talk  of  Charles  R.  Hook,  vice-president 
and  general  manager,  on  explaming  the 
balance  sheet  to  employees. 

Visits  to  the  plants  of  the  Middle- 
town  paper  companies  and  the  rolling 
mills  occupied  the  rest  of  Monday  and 
all  of  Tuesday  afternoon.  An  editorial 
round  table  discussion  took  place  on 
Tuesday  morning.  It  was  followed  by 
three  papers  on  the  manufacture  and 
marketing  of  paper  and  one  on  research 
by  the  Armco  research  director. 

A  large  banquet  was  tendered  to  the 
editors  by  the  Middletown  Chamber  of 
Commerce  on  Monday  evening.  One  of 
the  features  of  the  meeting  was  the  ex- 

tensive exhibit  of  Middletown  products 
staged  in  the  hotel  basement.  It  ranged 
from  samples  of  handiwork  of  boy  and 
girl  scouts  to  complete  bicycles  made 
by  the  Miami  Cycle  Co.  The  Shartle 
Bros.  Machine  Co.  showed  paper  mak- 

ing machinery  and  the  American  Roll- 
ing Mill  Co.,  the  paper  companies  and 

the  tobacco  manufacturers  were  all 
represented. 

» 

Executive  Board  Meeting 
of  the  F.A.E.S. 

The  executive  board  of  the  Feder- 
ated American  Engineering  Societies 

held  a  two  day  session  in  the  Ohio 
Mechanics  Institute,  Cincinnati,  Ohio, 
March  23-24. 

The  session  opened  with  the  presi- 
dent of  the  board,  Dean  Mortimer  E. 

Cooley,  of  the  University  of  Michigan, 
presiding.  L.  W.  Wallace,  secretary, 
and  Harrison  E.  Howe,  treasurer,  as 
well  as  a  number  of  other  well  known 
engineers,  were  present. 
Among  the  important  subjects  dis- 

cussed was  an  appeal  for  engineering 
aid  in  solving  the  coal  problem  from 
John  Hays  Hammond,  Chairman  of  the 
Coal  Commission;  the  situation  in  the 
building  industry;  transportation;  en- 

gineering education;  industrial  waste; 
a  campaign  for  the  conservation  of 
eyesight;  the  use  of  machinery  to  re- 

lieve the  labor  shortage.  This  last  sub- 
ject was  submitted  by  W.  S.  Moody, 

and  was  referred  to  the  committee  from 
the  American  Society  of  Mechanical 
Engineers.  Through  the  chairman  of 
this  committee  the  board  was  informed 

that_  the  A.S.M.E.  was  willing  to  in- 
vestigate the  possibilities  of  the  prob- 

lem. For  the  information  of  our 
readers,  we  refer  them  to  an  article 
by  K.  H.  Condit,  editor  of  the 
American  Machinist,  on  page  393, 
under  the  title  of  "Immigration — Or 
Machinery?" 
A  resolution  was  adopted  favoring 

participation  in  a  World  Power  indus- 
trial conference,  to  be  held  in  London 

in  1924.  The  question  as  to  whether 
the  board  should  act  as  a  clearing 
house  in  developing  suggestions  for 
the  elimination  of  waste  in  industry 
was  referred  to  the  Society  of  Indus- 

trial Engineers,  which  meets  in  Cin- 
cinnati in  May.  The  result  of  its  ac- 

tion will  determine  the  course  of  the 
board  in  this  case.  A  resolution  was 
also  adonted  thanking  the  newspapers 
of  Cincinnati  for  their  cordial  support 
and  thanking  John  T.  Faig,  president 
of  the  Ohio  Mechanics  Institute,  for 
arranging  entertainment  for  the  visit- 

ing engineers.  The  next  meeting  will 
be  held  in  St.  Paul,  Minn.,  June  8 
and  9. 

Philadelphia  Machine  Tool 
Plants  Busy 

All  of  the  machine  tool  and  heavy 
machinery  plants  in  and  around  Phila- 

delphia are  extremely  busy,  according 
to  reports  which  have  been  made  in 
that  city.  Much  of  this  prosperity  is 
due  to  the  demand  from  the  railroad 
shops  and  the  plants  that  are  turning 
out  engines,  freight  cars  and  other  roll- 

ing stock  for  the  railroads  that  are 
located  in  or  near  Philadelphia.  The 
good  fortune  of  these  big  plants  is  re- 

flected in  every  machine  tool  shop  in the  city. 

Another  factor  that  is  helping  the 
machinery  trade  is  the  excellent  condi- 

tion in  ■v»'Hich  the  cotton  industry  finds 
itself  at  this  season  of  the  year.  Cot- 

ton fabricators  are  good  buyers  of  ma- 
chinery just  now  ana  it  is  expected  that 

this  demand  will  continue  for  some 
time. 

While  prices  are  inclined  upward  in 
many  instances,  it  is  due  solely  to  the 
main  causes — metal  prices  and  labor 
advances.  But  despite  any  changes 
that  have  been  noted  in  the  lists,  not 
only  new  business  is  being  booked  but 
there  has  been  a  wealth  of  renewals 
from  old  customers  who  cancelled  the 
same  orders  during  the  past  two  years. 

Capacity  output  :s  reported  from  such 
plants  as  the  I.  P.  Morris  department 
of  the  William  Cramp  &  Sons  Ship  and 
Engine  Building  Co.,  and  the  Southwark 
Foundry  and  Machinery  Co.  Other  com- 

panies that  report  exceptional  busi- 
ness are:  Niles-Bement-Pond  Co., 

Moore  &  White,  Chamber  Brothers, 
Proctor  &  Schwartz  Co.,  and  Thomas 
P.  Mills  &  Brother. 

Metal  Trades  Hold  Meeting 
at  Springfield,  Mass. 

At  the  annual  meeting  of  the  West- 
ern Massachusetts  branch  of  the  Na- 

tional Metal  Trades  Association,  held  in  ■ 
Springfield,  Henry  D.  Sharpe,  treasurer 
of  Brown  &  Sharpe  Co.,  Providence, 
spoke  on  industrial  problems  of  New 
England,  John  C.  Spence  of  the  Norton 
Co.,  Worcester,  spoke  on  industrial 
education,  and  Homer  D.  Sayre,  Chi- 

cago, told  of  the  activities  of  the  Na- 
tional Metal  Trades  Association.  The 

report  read  by  A.  R.  Tulloch,  local 
secretary,  told  of  a  large  increase  of 
membership  and  activity.  Officers 
elected  included:  president,  George  H. 
Empsall,  Duckworth  Chain  Co.;  vice- 
president,  Harry  C.  Beaver,  Rolls-Royce 
of  America,  Inc.;  treasurer,  A.  D. 
Scott,  Hampden  Brass  Co. 

The  meeting  was  well  attended  and 
interesting  discussions  were  enjoyed. 

Gen.  Ruggles  Now  Ordnance 
Assistant  Chief 

Col.  Golden  L.  H.  Ruggles  has  been 
appointed  assistant  to  the  Chief  of 
Ordnance  with  the  grade  of  Brigadier 
General.  Gen.  Ruggles  succeeds  Gen. 
George  W.  Burr  who  recently  died. 

Gen.  Ruggles  is  well  known  to  men 
of  the  machine  tool  industry.  During 
the  War  he  was  a  prominent  figure  in 
the  Ordnance  department  having  been 
for  a  time  chief  of  the  Inspection  Divi- 

sion and  also  serving  overseas.  Besides 
having  acted  as  professor  of  Ordnance 
and  the  science  of  gunnery  at  the  U.  S. 
Military  Academy,  he  has  been  in 
charge  of  many  proving  grounds  and 
arsenals  in  various  parts  of  the  United 
States  and  its  Possessions. 

General  Electric  Profits 
Prove  Record 

Despite  the  fact  that  the  net  sales 
of  the  General  Electric  Sales  Co.  were 
smaller  during  1922  than  during  the 
previous  year,  the  net  profits  reported 
were  larger  than  any  preceding  year 
in  the  history  of  the  company,  accord- 

ing to  the  annual  report  recently  filed. 
After  all  expenses,  taxes,  and  deprecia- 

tion were  allowed  each  share  of  com- 
mon stock  earned  $14.86.  In  1921  the 

dividend  was  only  $12.57  for  each 
share. 

The  net  sales,  according  to  the  re- 
port, were  $200,194,294  in  1922  and 

$221,007,992  in  1921.  The  net  profits 
were  $26,231,019. 

Personals 

C.  R.  Lewis,  general  manager  of  the 
Standard  Porgings  Co.,  Chicago,  has 
been  elected  vice-president. 

John  C.  CcriTtat,  formerly  general 
sales  manager  of  the  J.  H.  Williams  & 
Co.,  Brooklyn,  joined  the  organization 
of  the  Western  Drop  Forge  Co.,  Marion, 
Ind.,  April  1. 
WiLUAM  A.  DUEGIN  of  the  U.  S. 

Department  of  Commerce  was  the  prin- 
cipal speaker  at  the  spring  meeting  of 

the  National  Association  of  Brass 
Manufacturers  which  convened  in  Chi- 

cago March  23rd.  He  spoke  on  "Sim- 
plification Practice  and  Standardiza- 

tion Work." Peter  J.  F.  Batenburg,  noted  Swiss- 
Franco  engineering  authority,  since 
1909  engaged  in  activities  in  the 
United  States,  has  resigned  as  chief 
engineer  and  designer  of  the  Mitchell 
Motors  Co.,  Racine,  Wis. 

Calvin  W.  Rice,  secretary  of  the 
American  Society  of  Mechanical  En- 

gineers, addressed  a  meeting  of  the 
Engineers  Society  of  Milwaukee,  held 
March  28  under  the  sponsorship  of 
the  Milwaukee  Section  of  the  A.  S. 
M.  E.,  on  his  recent  trip  to  South America. 

C.  H.  Gumbert,  for  15  years  with 
the  Clarke  Motor  Products  Co.,  Jack- 

son, Mich.,  and  more  recently  engaged 
in  automobile  service  work  at  Sioux 
City,  la.,  has  formed  a  partnership 
with  T.  B.  Nuu,  of  Waupun,  Wis.,  as 
Null  &  Gumbert,  and  opened  a  general 
machinery  manufacturing  and  repair 
shop  in  Waupun. 
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John  C.  Bennett  will  be  the  man- 
ager of  the  New  England  oGce  of  the 

Marf  Machine  &  Die  Casting  Co., 
Brooklyn.  The  New  England  offices 
will  be  located  at  51  Harrison  Ave., 
Springfield,  Mass. 

B.  MoAS,  Jr.,  and  J.  M.  Zayas  have 
charge  of  the  new  Santiago,  Cuba, 
office  of  the  Westinghouse  Electric 
International  Co.  The  building  is 
located  at  Jose  A.  Saco,  baja,  11. 

A.  C.  GoODALE  has  been  appointed 
branch  manager  of  the  Cutler-Hammer 
Manufacturing  Co.,  with  headquarters 
at  Detroit,  Mich. 

Chakles  Henry  Tuierm,  formerly 
plant  engineer  of  the  Dominion  Bridge 
Co.,  Lachine,  Quebec,  and  also  con- 

nected with  the  Dominion  Engineering 
Works,  Ltd.,  has  resigned  to  accept  the 
position  of  chief  engineer  and  sales 
manager  of  the  Northern  Foundry  & 
Machine  Co.,  Ltd.,  with  headquarters 
at  Sault  Ste.  Marie,  Ont. 

John  T.  Farmer  of  Montreal,  has 
been  appointed  chief  engineer  and 
Montreal  manager  of  the  Combustion 
Engineering  Corp.,  Ltd.,  of  Toronto. 

William  T.  J.  Purnbll,  president  of 
the  Palmyra  National  Bank,  and  Jacob 
M.  Noll,  formerly  general  manager  of 
the  Nelson  Valve  Co.,  have  taken  over 
the  Camden  Manufacturing  Co.,  Cam- 

den, N.  J.,  and  in  the  future  the  com- 
pany will  be  known  as  the  Camden  Die 

Manufacturing  Co. 

Frank  A.  Fray,  assistant  works 
manager,  Geuder-Paeschke  &  Frey_  Coi, 
Milwaukee,  Wis.,  has  been  appointed 
chairman  of  the  industrial  section  of 
the  Public  Safety  Division  of  the  Mil- 

waukee Association  of  Commerce,  which 
is  reorganizing  its  former  safety  and 
sanitation  activities.  E  mantel  L. 
Philipp,  president.  Union  Refrigerator 
Transit  Co.,  and  former  Governor  of 
Wisconsin,  was  elected  president  of  the 
Association  on  March  1  and  is  engaged 

in  revising  the  organization's  program 
in  many  respects. 

Arthur  E.  Ci-egg,  formerly  of  Antigo, 
Wis.,  has  been  appointed  engineer  on 
railway  control  in  the  control  engineer- 

ing department  of  the  Westinghouse 
Electric  &  Mfg.  Co.,  Pittsburgh. 

J.  A.  Campbell,  engineer  of  the  gas 
plants  for  the  Union  Oil  Co.,  San  Diego, 
Calif,  has  resigned  to  accept  the  posi- 

tion of  engineer  and  manager  of  the 
plant  of  the  Lomita  Gasoline  Co., 
Los  Angeles,  Calif. 

Reginald  W.  Millard,  former  presi- 
dent of  the  Foster,  Merriam  &  Co., 

castings,  Meriden,  Conn.,  has  resigned 
and  will  accept  a  position  as  Canadian 
manager  for  the  W.  B.  Richards  Co., 
indus&ial  engineering  experts,  with 
headquarters  at  Toronto. 

Prof.  Lester  B.  Breckenridge, 
chairman  of  the  department  _  of 
mechanical  engineering,  Yale  Univer- 

sity, has  announced  his  intention  of 
retiring  from  active  teaching  in  June. 

Richard  A.  Kempin,  engineer  of  the 
Starrfrasmaschinen  A.-G.  Henri  Levy, 
Rorschach,  Switzerland,  has  sailed  for 
Europe  after  several  months  spent  in 
the  United  States  demonstrating  the 
"Rigid"  milling  machine  that  is  made 
by  his  company.  He  also  completed 
plans  for  the  manufacture  of  the  ma- 

chine in  this  country. 

R.  B.  Tripp  has  been  appointed  sales 
manager  of  the  Ohio  Forge  Co.,  Cleve- 

land, being  promoted  from  the  position 
of  purchasing  agent,  which  he  has  held 
for  the  past  six  years. 

H.  A.  Berg,  assistant  general  super- 
intendent of  the  Cambria  Steel  Co.,  has 

resigned  that  position  to  become  gen- 
eral manager  of  the  Marting  Iron  and 

Steel  Co.,  Ironton,  Ohio.  Prior  to  No- 
vember, 1920,  Mr.  Berg  was  general 

blast  furnace  superintendent  of  the 
Midvale  Steel  and  Ordnance  Co. 

E.  C.  Ranney  and  O.  L.  Weaver 
have  organized  the  Ranney- Weaver  Co., 
Cleveland,  for  the  purpose  of  operating 
Cleveland  sales  offices  for  the  Erie 
Malleable  Iron  Co.,  Erie,  Pa.,  Fedders 
Manufacturing  Co.,  Buffalo,  and  the 
Weldless  Tube  Co.,  Wooster,  Ohio. 

Obituary 

Thomas  S.  Chalmers,  president 
Chalmers  &  Williams  Co.,  manufac- 

turer of  mining  machinery,  died  in 
Chicago  recently  of  anaemia. 

Mr.  Chalmers  was  a  major  of  ar- 
tillery and  served  in  France  during  the 

war.  Because  of  his  knowledge  of 
metals,  he  was  assigned  to  Washington 
as  an  expert  in  metals.  He  was  later 
assigned  to  the  French  army  and  saw 
action. 

August  Mathis,  senior  member  of 
the  firm  of  A.  Mathis  &  Son  and  a  resi- 

dent of  Chicago  for  40  years,  died  sud- 
denly in  Chicago  from  a  cerebral 

hemorrhage.  Mr.  Mathis  was  a  pioneer 
in  ventilating  engineering  projects. 

F.  W.  Fernholtz,  vice-president  of 
the  Fernholtz  Machinery  Co.,  Los 
Angeles,  Calif.,  died  recently  at  his 
home  in  that  city,  aged  40  years. 

Business  Items 

The  Bridgeport  Machine  Co.  has  re- 
moved its  plant  from  Augusta,  Kan.,  to 

Wichita,  Kan. 

The  Production  Engineering  Corp., 
Canastota,  N.  Y.,  has  been  incorporated 
to  take  over  the  business  of  the  Marvin 
&  Casler  Co.,  Canastota.  This  cor- 

poration will  continue  to  manufacture 
and  sell  the  Casler  tools  for  machine 
shops. 

The  Harvey  Metal  Corp.,  105  West 
Monroe  St.,  Chicago,  has  incorporated 

for  $100,000  and  2,500  shares  n<-  par value.  They  will  do  forging  casting, 
hot  pressing,  machining  and  finishing  of 
metals,  metalware,  etc.  Incorporators: 
Wm.  C.  Mason,  Harold  Harvey,  H.  C. 
Mullins. 

Wage  increases  affecting  several 
thousand  men  have  been  announced  in 
some  of  the  Titusville,  Pa.,  plants  in- 

cluding the  Titusville  Forge  Co.  and  the 
Titusville  Iron  Works. 

Directors  of  the  Chicago  Pneumatic 
Tool  Co.  at  the  annual  meeting  held  re- 

cently increased  the  annual  dividend 
from  $4  to  $5  and  declared  a  quarterly 
dividend  of  $1.25  a  share  payable  April 
"5  on  stock  of  record  April  14. 

The  Electro-Metals  Radiator  Corp., 
recently  organized  in  Buffalo,  is  look- 

ing for  a  suitable  plant  in  western 
New  York. 

The  International  Sanitary  Manu- 
facturing Co.  has  filed  articles  of  in- 

corporation at  Oakland,  Calif,  with  a 
capitalization  of  a  million  dollars. 
The  company  will  make  pipe  castings, 
valves  and  sanitary  appliances.  The 
incorporators  are,  W.  H.  Miller,  J.  S. 
Bobba,  A.  H.  Marchant,  P.  K.  Bradley, 
F.   W.   Zuver  and   X.   K.   Weimer. 

The  name  of  the  Associated  Motor 
Industries  has  been  changed  to  National 
Motors  Corp.  The  company  was  pri- 

marily organized  to  take  over  the  manu- 
facturing plants  of  the  following  com- 

panies: The  National  Motor  Car  & 
Vehicle  Corp.  of  Indianapolis;  the  m 

Traffic  Motor  Truck  Corp.  of  St.  Louis;  ■ 
the  Covert  Gear  Co.,  Inc.,  of  Lockport; 
the  Recording  &  Computing  Machines 
Co.  of  Dayton;  The  Kentucky  Wagon 
Manufacturing  Co.  of  Louisville;  The 
Jackson  Motors  Corp.  of  Jackson;  the 
Saginaw  Sheet  Metal  Works  of  Sag- 

inaw, Mich.;  the  Murray  &  Tregurtha 
Corp.  of  Quincy,  Mass. 

The  Rome  Brass  &  Copper  Co.  pur- 
chased the  one  story  warehouse  at  the 

northeast  corner  of  37th  and  Racine, 
Chicago,  from  the  Fitzsimmons  Steel  & 
Iron  Co.  for  $85,000,  according  to  the 
county  records. 

The  Chicago  Metal  Manufacturing 
Co.,  5724  S.  Rockwell  Street,  was  in- 

corporated with  a  capital  of  $200,000. 
Harry  F.  Bennett,  Geo.  F.  Hauf  and 
Frank  R.  Atwood  are  the  incorporators. 
The  company  will  manufacture  and 
deal  in  metals,  metal  products  and  by- 

products. L.  E.  Block,  chairman  of  the  board 
of  directors  of  the  Inland  Steel  Co. 
has  stated  that  when  the  Chicago  dis- 

trict supplies  a  surplus  of  steel,  the 

price  of  steel  in  Chicago  and  surround- ing country  will  be  no  longer  an 
amount  equal  to  the  price  in  Pittsburgh 
plus  cost  of  transportation  from  Pitts- 
burgh. 

The  Hayes  Wheel  Co.,  Chicago, 
plants  are  reported  as  operating  100 
per  cent  capacity. 

The  Motor  Products  Corp.,  Chicago, 

plans  to  spend  a  million  dollars  for  ad- 
ditional buildings,  construction  and 

equipment  of  the  Detroit  plant,  accord- 
ing to  D.  B.  Lee,  president. 

The  Pullman  Co.,  Chicago,  has  re- 
ceived an  order  from  the  Southern  Pa- 

cific for  60  interurban  passenger  cars, 
costing  approximately  $900,000.  Also 
an  order  from  the  same  company  for 
10  diners,  valued  at  about  $400,000. 
The  American  Car  &  Foundry  Co.  will 
build  for  this  carrier  rolling  stock  to 
cost  about  $935,000.  Forty  combina- 

tion baggage  and  postal  cars,  at  an 
estimated  cost  of  $800,000,  will  be  con- 

structed by  the  Standard  Steel  Car  Co. 

It  is  expected  that  this  year's  orders 
of  locomotives  will  exceed  the  best  pre- 

vious record,  established  in  1905.  It 
is  now  estimated  that  approximately 
6,000  locomotives  will  be  contracted  for, 
compared  with  2,668  last  year. 

The  Western  Chain  Co.,  Chicago,  has 
increased  its  stock  $50,000  to  $200,000. 

Economy  Clamp  &  Machine  Co.,  Chi- 
cago, has  increased  its  stock  $25,000  to 

$1005000. 
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The  Gibb  Instrument  Co.,  Bay  City, 

Mich.,  manufacturer  of  electric  weld- 
ing equipment,  has  opened  a  sales  office 

in  Cleveland,  Ohio,  at  2104  East  Su- 
perior Street,  in  charge  of  W.  0.  Little. 

The  Lima  Foundries  Co.  of  Lima, 
Ohio,  has  purchased  the  building  it 
occupies  at  228  E.  McKibbin  St.  and 
will  arrange  at  once  to  remodel  its 
plant  at  a  cost  of  about  $10,000.  J.  B. 
Roundtree,  president  of  the  company, 
states  that  machinery  valued  at  $45,000 
will  be  installed  to  double  the  present 
capacity.  Part  of  the  new  machinery 
has  been  purchased.  When  the  plant 
is  renovated,  it  will  have  an  output  of 
$200,000  a  year  and  will  be  capable  of 
producing  any  form  of  brass,  bronze 
aluminum  or  gray  iron  casting  from 
one  pound  to  fifteen  tons. 

The  construction  of  the  new  building 
of  the  Fisher  Auto  Top  Co.  at  Pine  and 
West  Main  St.,  Zanesville,  Ohio,  has 
been  commenced.  It  will  be  equipped 
with  the  latest  and  best  machinery 
used  in  the  manufacture  of  auto  tops 
and  bodies.    O.  W.  Fisher  is  the  owner. 

The  Witherow  Steel  Co.  of  Pitts- 
burgh, has  plans  in  progress  for  ex- 

tensions and  improvements  at  its 
plant  at  Neville  Island,  to  double,  ap- 

proximately, the  present  capacity.  The 
company  has  recently  formed  a  merger 
with  the  River  Front  Land  Co.  in  this 
section,  and  has  advanced  its  capital  to 
$2,800,000  for  general  expansion.  W.  P. 
Witherow  is  president  and  Joseph  Dil- 
worth  secretary  of  the  company. 

The  Blackwood  Electric  Steel  Corp., 
at  Parkersburg,  W.  Va.,  recently  or- 

ganized, has  commenced  the  erection  of 
its  proposed  new  local  plant,  to  consist 
of  a  number  of  one-story  buildings, 
with  a  main  structure  140x230  ft.  The 
initial  plant  with  machinery  is  esti- 

mated to  cost  $100,000. 

The  Lorain  Steel  Co.  at  Johnstown, 
Pa.,  has  construction  in  progress  on  a 
new  building  at  its  plant,  to  be  used 
for  general  operations.  Considerable 
additional  equipment  will  be  installed. 

The  Pittsburgh  Construction  Co.  Pitts- 
burgh has  received  a  contract  from  the 

Baltimore  and  Ohio  railroad  covering 
the  erection  of  three  deck  plate  girder 
spans  at  Proctor,  W.  Va.  The  new 
spans  vary  in  length  from  40  to  103 
feet,  and  the  total  weight  of  the  steel 
involved  is  about  160  tons. 

Robert  Thompson,  of  Pittsburgh,  one 
of  the  receivers  of  the  Sharon  Pressed 
Steel  Co.,  announces  that  prospects  for 
the  sale  of  the  property  are  very  bright. 
Liquidation  is  about  completed,  and  the 
Federal  court  at  Pittsburgh  will  be 
asked  to  pass  on  the  sale. 

The  Standard  Tank  Car  Co.  at 
Sharon,  Pa.,  has  been  awarded  the  con- 

struction of  500  tank  cars  represent- 
ing a  value  of  $1,250,000,  making  not 

less  than  1,000  tank  cars  contracted  for 
in  the  last  two  weeks.  Orders  just 
placed  were  those  of  the  Texas  Co., 
New  York,  50  cars;  Roxana  Petroleum 
Co.,  St.  Louis,  350  cars,  and  the  Phillips 
Petroleum  Co.,  Bartlesville,  Okla.,  100 
cars. 

The  mechanical  laboratory  of  the 
Sibley  College  of  Engineering,  Cornell 
University,  was  recently  damaged  to 
the  extent  of  $10,000  by  fire. 

The  executive  offices  of  the  C.  G. 
Spring  Co.  have  been  moved  from  Kala- 

mazoo, Mich.,  to  Detroit,  Mich. 

The  Milwaukee  Electric  Railway  & 
Light  Co.  is  completing  purchases  of 
equipment  for  Unit  No.  3  of  the  Lake- 

side steam  generating  plant.  The  ini- 
tial unit,  of  40,000  kw.  capacity,  was 

completed  in  1921.  Unit  No.  2,  of  30,- 
000  kw.  capacity,  was  completed  in 
October,  1922,  and  contracts  for  erec- 

tion of  Unit  No.  3,  also  of  30,000  kw. 
capacity,  have  recently  been  placed. 
This  plant  is  already  the  largest  yet 
constructed  for  the  use  of  pulverized 
fuel  exculsively. 

The  plant  of  the  Northern  Foundry 
Co.  at  Marinette,  Wis.,  which  has  been 
largely  inactive  for  the  past  year,  has 
been  taken  over  by  a  new  corporation, 
the  Republic  Match  Co.,  organized  in 
Wisconsin  with  $100,000  capital  stock, 
to  manufacture  safety  matches.  The 
plant  will  be  entirely  retooled,  although 
much  of  the  initial  equipment  will  be 
derived  from  a  match  factory  operated 
in  leased  quarters  at  Chicago  by  the 
principals  in  the  new  Wisconsin  corpo- 

ration, who  are  represented  by  Joseph 
M.  Fitzpatrick,  A.  J.  DeLeers  and  John 
0.  Miller. 

The  Rex  Typewriter  Corp.,  Fond  du 
Lac,  Wis.,  has  changed  its  name  to  The 
Demountable  Typewriter  Co.  to  better 
distinguish  its  product.  The  company 
during  the  past  year  developed  a  new 
design  of  writing  machine  of  standard 
dimensions,  embodying  general  de- 

mountable features  in  respect  to  all 
principal  parts,  and  this  design  recently 
was  placed  in  production  exclusively. 

Emil  B.  Gennrich,  717  Forty-sixth 
Street,  Milwaukee,  who  has  been  secre- 

tary-treasurer of  the  Hercules  Steel 
Casting  Co.,  Milwaukee,  for  six  years, 
has  obtained  an  option  on  the  Mil- 

waukee steel  foundry  of  the  J.  I.  Case 
Threshing  Machine  Co.  in  West  Allis. 
A  new  corporation  is  in  process  of  or- 

ganization to  take  over  and  operate  the 
plant.  Definite  information  is  withheld 
for  the  present,  but  it  is  understood  to 
be  the  intention  of  the  principals  to  in- 

stall electric  furnace  equipment  and 
melt  steel  by  both  the  electric  and  the 
converter  processes. 

New  members  accepted  by  the  Engi- 
neers Society  of  Milwaukee  at  the 

March  meeting  of  the  executive  council 
are:  Lucien  I.  Yeomans,  chief  engineer, 
A.  0.  Smith  Corp.;  G.  W.  Smith,  chief 
engineer,  Nash  Motors  Co.,  Milwaukee 
works;  Carl  Mitchell,  chief  engineer, 
Illinois  Steel  Co.,  Bay  View  works,  Mil- 

waukee; William  M.  Eager,  chief  engi- 
neer, Bucyrus  Co.,  South  Milwaukee; 

Oscar  Frohman,  chief  e'ngineer,  and Emil  Tranaas,  engineer,  Koehring 
Corp.;  Harold  A.  Mantz,  engineer, 
Briggs  &  Stratton  Co.;  Herbert  L. 

Voigt,  assistant  superintendent,  Geuder- Paeschke  &  Frey  Co. 

The  following  officers  were  elected 
for  the  ensuing  year  at  the  annual 
meeting  of  the  Precision  &  Thread 
Grinder  Manufacturing  Co.,  Philadel- 

phia recently  held;  A.  T.  Doud,  presi- 
dent and  general  manager,  W.  H.  Frick, 

vice-president  and  chief  engineer,  F.  V. 
Doud,  treasurer  and  W.  C.  Greger, 
secretary. 

The  central  sales  office  of  the  Naval 

Department,  United  States  Government, 
will  have  a  sale  of  surplus  valves. 
Sealed  bids  will  be  opened  at  the  Navy 
Yard,  Washington,  D.  C.  at  11  a.m. 

April  11. 

The  Rhinelander  Electric  Light  & 
Power  Co.,  Rhinelander,  Wis.,  will  en- 

large its  hydro-electric  and  auxiliary 
steam  generating  plant  at  a  cost  of 
about  $75,000  this  year.  Mead  &  Sea- 
stone,  consulting  engineers,  Madison, 
Wis.,  have  been  commissioned  to  pre- 

pare plans.  These  will  be  completed 
about  April  15. 

The  Wausau  Paper  Mills  Co.,  Wau- 
sau,  Wis.,  will  replace  its  timber  dam 
at  Brokaw,  Wis.,  with  a  reinforced  con- 

crete structure,  and  enlarge  its  hydro- 
electric poweriiouse  and  general  mill 

building  group.  The  power  dam 
project  alone  represents  an  investment 
of  $300,000.  The  coffer-dams  will  re- 

quire 800  tons  of  Lackawanna  sheet 
piling.  W.  L.  Edmonds  is  general  man- 

ager. The  Sanitary  Dishwashing  Machine 
Co.,  382  Tenth  Street,  Milwaukee,  Wis., 
has  accepted  the  proposition  of  the 
Commercial  Club  of  Burlington,  Wis., 
to  relocate  its  headquarters  and  offices 
on  condition  that  a  suitable  building  be 

provided. 
The  Milwaukee  Sewerage  Commis- 

sion, 578  Market  Street,  Milwaukee, 
Wis.,  is  a.sking  bids  until  April  13,  at 
1:30  p.m.,  for  designing,  manufactur- 

ing and  erecting  two  20-ton,  three- motor  electric  traveling  cranes  and 
three  10-ton  hand-operated  traveling 
cranes  or  three  10-ton  traveling  cranes 
with  motor  hoisting  apparatus  and 
with  bridge,  and  hand-operated.  The 
equipment  is  required  for  the  sewage 
disposal  plant  being  constructed  and 
equipped  on  Jones  Island  as  the  prin- 

cipal part  of  a  $20,000,000  municipal 
sewerage  system.  T.  Chalkley  Hatton 
is  chief  engineer  of  the  commission; 
John  H.  Fowles  is  secretary. 

The  Capital  City  Culvert  Co., 
Madison,  Wis.,  has  amended  its  cor- 

porate articles  to  increase  the  capitali- 
zation from  $50,000  to  $100,000.  It  is 

enlarging  its  business  to  conform  with 
the  greatly  increased  state  highway 
construction  program.  Charles  M. 
Easterly,  district  manager.  Inland 
Steel  Co.,  221  Grand  Avenue,  Mil- 

waukee, is  president,  and  Gustave  N. 
Schneider,  Madison,  is  treasurer  and 
general  manager. 

The  Southern  Metal  Trades  Associ- 
ation of  Atlanta,  Ga.,  has  announced 

that  .there  are  now  twenty-seven  fur- 
naces in  Alabama  in  active  operation 

producing  pig  iron  and  production  in 
this  line  has  reached  its  highest  point 

in  years.  March  production  is  esti- mated to  be  the  largest  since  May, 
1917. 

The  Am-Plus  Storage  Battery  Co., 

Chicago,  is  now  located  in  its  new  build- 
ing, 429-433  W.  Superior  St.  The  old 

plant  was  destroyed  by  fire  on  Jan.  24 
and  the  new  plant,  which  has  been 
built  in  the  meantime,  has  double  the 
floor  space  that  the  old  one  contained. 

D.  C.  Morrow,  vice  president  of  the 
United  Iron  Works,  Inc.,  Chicago  says 
the  amount  of  orders  for  February 
this  year  shows  an  increase  of 
120  per  cent  over  February,  1922. 

The  company's  business  on  refrigerat- 
ing and  ice  making  machinery  is  excel- 

lent, and  its  business  in  rig  irons  used 
in  the  drilling  of  oil  wells  is  better  than 
it  has  been  for  several  months. 
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News  of  Washington 
Activities 

By  PAUL.  WOOTON 

Events  in  Europe  have  widened  the 
opportunity  for  export  of  American 
machinery,  according  to  reports  of  the 
Department  of  Commerce,  increasing 
the  optimistic  outloolc  for  1923  busi- ness m  this  line  which  was  suggested 
in  January  by  a  special  report  by  the 
Machinery  Division  of  the  Bureau  of 
Foreign  and  Domestic  Commerce. 

Several  specific  instances  have  come 
to  the  attention  of  the  Department  re- 

cently where  orders  previously  placed 
with  German  manufacturers  for  indus- 

trial machinery  have  been  cancelled 
and  placed  with  American  firms.  This 
dates  not  only  from  the  time  the 
French  and  Belgians  occupied  the 
Ruhr,  but  previously,  when  it  became 
apparent  the  deliveries  could  not  be 
guaranteed  by  many  German  firms  be- 

cause of  economic  conditions  in  that 
country. 
American  manufacturers 

who  are  keenly  after  export 
trade  which  has  been  grow- 

ing steadily  in  machinery  for 
the  last  decade,  appear  to 
believe  that  some  of  the 
French  and  Belgian  manu- 

facturers will  not  be  able  to 
keep  abreast  with  deliveries 
and  orders  because  of  the 
difficulties  being  experienced 
in  the  metallurgical  indus- 

tries because  of  shortage  of 
fuel,  although  this  is  realized 
to  be  a  temporary  factor,  of 
much  less  probable  duration 
than  the  disturbed  condition 
of  the  German  manufac- 
turcrs* 

statistics  of  the  1922  ex- 
port trade  in  machinery  have 

not  been  completed  suffi- 
ciently to  permit  analysis, 

but  probably  will  show  a  de- 
cline both  in  volume  and 

value  as  compared  with  1921 
totals,  it  is  said.  It  is 
pointed  out  at  the  Machinery 
Division,  however,  that  ap- 

parently machinery  export- ers of  the  United  States 
fully  held  their  own  in  1922  with  com- 

petitors of  other  countries. 
Internal  combustion  engines,  while 

machines  within  the  definition  of  the 
dictionary,  are  not  so  known  commer- 

cially and  therefore  when  imported 
should  be  dutiable  under  the  clause  of 
the  metals  schedule  of  the  1922  tariff 
at  40  per  cent  ad  valorem  instead  of 
under  the  catch-all  bracket  of  the  ma- 

chine paragraph  at  30  per  cent,  accord- 
ing to  a  Treasury  decision. 

The  decision,  in  the  form  of  a  letter 
addressed  to  the  collector  at  New  York 
and  signed  by  Assistant  Secretary 
McKenzie  Moss,  is: 

"The  Department  is  in  receipt  of 
your  letter  of  March  6  in  regard  to 
articles  which  are  properly  dutiable 
under  the  provisions  in  Paragraph  372 
of  the  Tariff  Act  for  'all  other  ma- 

chines.' 
"The  Standard  dictionary  defines  a. 

machine  as  any  combination  of  inani- 
mate mechanism  for  utilizing  or 

applying  power,  and  the  Century 
dictionary  as  any  instrument  for  the 
conversion  of  power.  Under  these  defi- 

nitions, engines,  whether  the  motive 
power  is  steam  or  otherwise,  are  in 
fact  machines.  However,  as  commercial 

designation  ordinarily  controls  the 
classification  of  imported  merchandise 
the  Department  is  of  the  opinion  that 
notwithstanding  internal  combustion 
engines,  for  instance,  are  machines 
within  the  dictionary  meaning,  they  are 
not  so  known  commercially  and  are 
accordingly  dutiable  under  Paragraph 
399  of  the  Tariff  Act  at  the  rate  of  40 
per  cent  ad  valorem. 

"You  will  be  governed  accordingly  in 
the  classification  of  the  articles  falling 

within  the  principle  of  this  decision." 
Ferrosilicon  from  Canada 

Acting  under  the  anti-dumping  law 
of  1921,  the  Treasury  Department  has 
issued  a  dumping  order  affecting  fer- 

rosilicon from  Canada.  Under  this 
order,  collectors  of  customs  are  in- 

structed to  investigate  each  entry  of 
ferrosilicon  from  the  dominion  and  if 
it  can  be  established  that  the  price  at 
which  it  was  sold  for  delivery  in  the 
United  States  is  less  than  the  price  of 
delivery  to  purchasers  in  Canada,  a 
sum   shall  be   added  to  the   duty  suffi- 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chicago  and Clevelan d  Prices 

Four 

One 

Current Weeks 
Year 

Unit 
Price Ago Ago 

Soft  steel  bars . . 
per  lb   

50.0322  go. 0312  ?0.0229      || 
Cold    finished 

shafting   

per  lb   

0.0406 0.0402 0.0317 

Brass  rods   

per  lb   

0.1904 0.1804 

0.15 

Solder  (i  and  i) 
per  lb   

0.314 0.2617 

0.20 

Cotton   waste.  . 
per  lb   

0.1231 0.1181 
0.109 

Washers,   cast 
iron  (J  in.) .  .  . per  100  lb. 

4.50 4.33 
3.83 

Emery,       disks, 
cloth,  No.  1,  6 
in.  dia   

per  100   2.96 
2.96 3.11 

Lard  cutting  oil 
per  gal   

0.575 0.5S75 0.61 

Machine  oil.  .  .  . 
per  gal   

0.349 0.349 
0.40 

Belting,  leather. 
medium   off  list   

42% 
49% 461% 

Machine      bolts 

up  to  1  X  30  in. off  list   

48i% Sli% 

641% 

cient  to  equalize  the  two  prices. 
Under  the  1922  tariff,  the  duty  on 

ferrosilicon  containing  8  per  cent  or 
more  of  silicon  and  less  than  60  per 
cent  is  2  cents  per  pound  on  the  sili- 

con content;  containing  60  to  80  per 
cent  silicon,  3  cents  per  pound;  con- 

taining 80  to  90  per  cent  silicon,  4 
cents  per  pound;  containing  90  or  more 
per  cent  silicon,  8  cents  per  pound  on 
the  silicon  content. 

Two  Plants  of  Standard 
Parts  Co.  Sold 

Two  of  the  eight  plants  of  the  Stand- 
ard Parts  Co.,  Cleveland,  Ohio,  and 

three  of  its  service  stations  were  re- 
cently sold  by  an  order  approved  by 

Federal  Judge  Westenmeyer  to  a 
banking  syndicate  of  Grand  Rapids, 
Mich.,  headed  by  Howe,  Snow  and 
Parties.  The  plants  sold  were  the  Pon- 
tiac  Springs  Co.  at  Pontiac,  Mich.,  and 
the  Perfection  Springs  Co.,  Cleveland. 
The  service  stations  sold  were  located 
at  New  York,  Boston  and  Cleveland. 
The  other  five  plants  and  other  service 
stations  will  be  sold  at  a  later  date 
and  by  auction. 

Higher  Costs  in  Industry 
Pointed  Out 

In  reporting  upon  costs  in  industry, 
the  Industrial  News  Survey,  published 
by  the  National  Industrial  Conference 
Board,  New  York   City,  says: — 

"The  trend  toward  higher  costs  in 
industry  is  gradually  gaining  mo- 

mentum and  should  command  public 
attention.  Higher  costs  of  labor  and 
materials  seem  to  be  the  rule.  De- 

mands by  labor  for  higher  wages  have 
been  made  in  a  large  number  of  iij- 
dustries.  These  demands  in  whole  or 
in  part  have  been  granted  in  a  large 
proportion  of  the  cases.  Even  during 
the  past  week,  notices  of  such  in- 

creases— demanded  or  granted — have 
appeared :  plumbers  of  Denver  have 
received  an  increase  of  $1.00  a  day; 
carpenters  in  Cleveland  have  signed 
an  agreement  calling  for  $1.25  an 
hour;  copper  miners  of  Michigan  have 
received  wage  increases  ranging  from 
15  to  20  per  cent;  Buffalo  plasterers 

are  demanding  $12.00  per 
day;  clothing  workers  in 
Boston,  Chicago,  Baltimore 
and  Philadelphia  are  de- 

manding or  have  already  re- 
ceived increased  wages 

amounting  generally  to  10 
per  cent ;  some  silk  employees 
are  asking  a  20  per  cent  in- 

crease; and  now  it  is  re- 
ported that  wages  for  com- 

mon labor  in  steel  industry 
may  be  increased  either  this 
month  or  next  from  36  to  40 
cents  per  hour.  The  serious- 

ness of  these  increasing  de- 
mands and  the  temper  of  the 

workers  is  revealed  in  the 
large  number  of  requests  for 
increased  wages  which  when 
they  are  not  granted  prompt- 

ly, result  in  strikes.  In  some 
cases  employers  have  antici- 

pated these  demands  and 
have  made  increases  in  order 
either  to  avoid  strikes  or  to 
hold  their  help. 

"Upward  price  movements 
in  many  basic  materials  have 
begun  to  affect  the  general 
level  of  wholesale  prices. 

Between  October  1,  1922,  and  March 
10,  1923,  the  price  of  copper  increased 
from  133  to  17  cents  per  pound;  cot- 

ton from  21i  to  301  cents;  lead  from 
61  to  81  cents;  rubber  from  20  to  34i 
cents;  zinc  from  64  to  8J  cents;  sugar 
from  5.53  to  7.28  cents;  and  petroleum 
from  $3.00  to  $4.00  per  barrel.  Whole- 

sale prices  have  recently  reflected  this 
advance.  Bradstreet's  index  during  the 
same  period  has  advanced  from  135.8 
to  151.2;  Dun's  index  from  161.8  to 
186.2;  and  the  Federal  Reserve  Bank 
of  New  York's  index  of  twenty  basic 
commodities  from  144  to  159.6." 

Railways  Place  Big  Orders  For 

Equipment 
During  the  month  of  February,  there 

were  ordered  102,912  railway  cars  and 
1,945  locomotives,  according  to  a  recent 
statement  of  the  American  Railway 
Association.  There  is  more  equipment 
now  on  order  than  at  any  other  time 
in  the  history  of  transportation  and 
from  all  indications  there  vdll  not  be 
much  of  a  let  up  during  the  entire 
year.  Better  equipment  is  being 
ordered  than  was  formerly  the  case. 
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AT  THE  COMMENCEMENT  of  last 

f\  week,  the  speculative  markets 
/  Jl  were  quite  weak,  but  when  it  be- 

came known  that  the  Federal  Reserve 
conference  in  Washington  would  ad- 

journ without  making  any  pronounce- 
ments or  taking  any  action  looking 

toward  an  advance  in  the  rediscount 
rate,  there  was  a  hesitant  recovery  in 
the  more  mercurial  stocks  and  com- 
modities. 

It  is,  however,  plain  that  speculators 
have  been  cowed  by  the  fear  that  the 
power  of  the  Federal  Reserve  System 
would  be  used  to  curb  their  activities 
and,  while  there  are  some  who  resent 
such  restraint,  there  is  no  denying  the 
potency  of  its  influence.  We  may, 
therefore,  take  it  for  granted  that 
there  will  be  no  recurrence  of  what 

used  to  be  called  a  "boom,"  in  the  im- mediate future. 
Meantime  it  is  to  be  observed  that 

the  chief  effect  of  the  advance  in  the 
money  market,  which  followed  the  ac- 

tion of  the  bank  in  raising  the  redis- 
count rate  from  4  to  4  J  per  cent,  has 

been  to  reduce  the  value  of  farm  prod- 
ucts and  Government  bonds,  without 

checking  the  upward  tendency  of  wages 
or  of  the  manufactured  articles  whose 
cost  is  increased  by  the  higher  wages 
paid. 

Thus  cotton,  wheat,  corn  and  Liberty 
Bonds  are  all  substantially  below_  the 
highest  prices  of  the  year,  while  iron, 
steel  and  copper  are  at  the  top  and 
wages  continue  to  advance. 

Following  the  lead  of  the  American 
Woolen  Co.  the  Amoskeag  Co.  advanced 

operatives'  wages  12i  per  cent  and, 
as  these  two  companies  are  respectively 
the  largest  woolen  and  cotton  manu- 

facturers in  the  United  States  if  not 
in  the  world,  their  action  is  practically 
a  guarantee  of  higher  wages  through- 

out the  textile  trade. 

Many  other  New  England  mills,  in- 
cluding the  Pacific,  have  followed  suit 

and  in  the  South  a  10  per  cent  advance 
in  wages  has  already  been  ordered  at 
several  points  in  North  and  South 
Carolina,  including  Wadesboro,  N.  C, 
and  Gaffney  and  Spartanburg,  S.  C. 

In  the  steel  industry,  a  general  ad- 
vance in  pay  is  expected  when  Judge 

Gary  gets  back  from  Europe,  if  not 
sooner,  and  in  many  other  lines  em- 

ployers have  been  compelled  to  pay 
more  or  lose  their  help. 

Alluding  to  these  opposing  price 
tendencies,  Herbert  Myrick,  Editor  of 
Farm  and  Home,  has  been  moved  to 
write  to  the  Secretary  of  the  Treasury 
as  follows: 

"Wages  in  many  lines  have  been  ad- 
vanced. Prices  have  been  jacked  up 

of  what  farmers  have  to  buy;  there 
has  been  no  corresponding  advance  in 
prices  for  what  farmers  have  to  sell. 
Capital  and  labor  in  other  industries 
are  shooting  up,  regardless  of  agri- 
culture. 

"If  farmers  are  to  pay  for  what  they 

buy  prices  high  enough  to  support  ex- 
isting values  in  other  lines,  it  will  be 

necessary  for  the  farmer  to  receive 
an  average  net  price  at  his  farm  of 
$2  a  bushel  for  wheat,  $1.50  for  corn, 
$1  for  potatoes,  75c.  a  pound  for 
butter,  10c.  a  quart  for  milk  and  other 
produce  in  proportion;  that  is  to  say, 
the  farmer  must  receive  about  twice 
current  prices.  Do  not  deflate  the 

farmer  while  inflating  the  other  fellow." 

It    is    this    disparity    between    the 

"Nearly  all  of  the  oracles  of 
business  are  optimistic  as  to  the 
future.  Most  of  them  are  agreed 
that  the  impetus  of  our  present 
activity  will  carry  well  into  autumn 
and  some  insist  that  it  will  be  two  or 
three  years  before  any  serious 
reactioa  occurs.  But  the  stock 
market  does  not  reflect  the  confi- 

dence that  the  expert  diagnosticians 
express.  It  has  ceased  to  advance 
and  activity  is  generally  at  the 

expense  of  values." 

farmer's  earnings  and  his  cost  of  liv- 
ing that  is  leading  many  _  to  doubt 

whether  a  prosperity  that  is  so  one- 
sided can  be  permanent. 

Fundamentally  the  economic  disor- 
ganization of  Europe  is  the  cause  of 

the  low  prices  at  which  many  of  our 
agricultural  products  are  selling  and 
as  there  seems  to  be  but  little  hope  of 
an  early  improvement  in  conditions 
abroad  it  is  futile  to  expect  an  in- 

creased demand  from  that  quarter. 
For  this  reason  caution  continues  to 

be  advisable,  although  nearly  all  the 
oracles  of  business  are  optimistic  as 
to  the  future.  Most  of  them  are  agreed 
that  the  impetus  of  our  present  activity 
will  carry  well  into  the  autumn  and 
some  insist  that  it  will  be  two  or  three 
years  before  any  serious  reaction 
occurs. 

But  the  stock  market  does  not  reflect 
the  confidence  that  the.  economic  diag- 

nosticians express.  It  has  ceased  to 
advance  and  activity  is  generally  at 
the  expense  of  values.  Even  the  rail- 

road stocks  are  dull  despite  the  enor- 
mous traffic  and  increased  earnings 

that  are  reported. 
The  market  for  both  taxable  and  tax 

exempt  bonds  is  also  easier  and  while 
some  attempt  to  explain  the  weakness 
upon  the  theory  that  a  portion  of  the 
capital  that  was  invested  in  bonds  is 
now  being  released  for  commercial  use 
it  is  evident  that  the  investment  de- 

mand is  for  some  reason  less  eager 
than  it  was. 

It  is,  however,  to  be  admitted  that 
as  one  gets  away  from  the  environs  of 
Wall  Street,  business  seems  to  be  good. 
Traveling  salesmen  report  an  excellent 
demand,  but  for  comparatively  small 
lots  of  goods.     Frequent  reorders  are 

a  consequence,  for  no  one  seems  dis- 
posed to  stock  heavily  at  present  prices. 

This  is  a  good  feature  for  it  indicates 
that  there  has  been  little  or  no  specu- 

lation or  anticipatory  buying.  The 
steel  industry  and  the  motor  factories 
are  both  running  up  to  capacity  and 
the  demand  for  automobiles  is  ap- 

parently insatiable.  Building  mate- 
rials are  slightly  lower  as  Mr.  Hoover's 

suggestion  that  the  Government  should 
postpone  all  unnecessary  construction 
is  apparently  being  heeded  by  many 
individuals  who  were  planning  to  build 
on  their  own  account. 
New  York  is  meantime  importing 

bricks  from  Holland  and  while  coal 
from  England  is  being  unloaded  at 
Boston,  American  coal  is  being  shipped 
from  Newport  News  and  Norfolk  to Italy. 

These  anomalies  of  commerce  indi- 
cate the  economic  maladjustment  of 

the  world  which  is  a  result  of  the  war. 
Until  it  is  corrected  and  the  waste 
that  it  causes  can  be  prevented  business 
is  likely  to  be  "spotted" — good  here  and 
bad  there.  To  Cuba,  for  instance,  the 
much  discussed  advance  in  sugar  has 
brought  renewed  prosperity  and  specu- 

lation is  again  so  rife  there  that  the 
long  distance  telephone  wires  between 
Havana  and  New  York  are  severely 
overtaxed  during  the  hours  that  the 
New  York  Coffee  and  Sugar  Exchange 
is  open. 

From  England  a  general  strike  of 
farm  laborers  is  reported,  which  may 
perhaps  account  for  the  consideration 
accorded  the  socialistic  measures  re- 

cently introduced  in  Parliament. 
In  China  political  conditions  seem  to 

be  growing  worse  rather  than  better 
and  great  demoralization  is  reported 
from  some  of  the  provinces.  Things 
in  Mexico  are,  however,  on  the  mend 
and  as  the  Obregon  government  be- 

comes more  stable  it  is  becoming  more 
constructive. 
France  is  sending  an  additional 

20,000  troops  into  the  Ruhr  and  the 
resistance  of  Germany  appears  to  be 
growing  more  stubborn  and  more 
sullen.  If  a  way  out  of  the  resulting 
impasse  could  be  found  the  effect  upon 
the  world's  business  would  be  elec- 

trical, but  while  two  of  the  world's greatest  nations  are  clinched  as  are 
France  and  Germany  at  present  there 
cannot  be  much  hope  of  an  economic 
revival  in  Europe. 

Car  Shortage  Decreases 

During  the  week  ending  March  14, 
the  shortage  of  freight  cars  decreased 
by  4,828  as  compared  with  the  number 
of  March  7.  On  March  14  the  short- 

age totaled  74,442.  Reports  from  roads 
showed  that  there  were  available  for 
immediate  service  12,461  repaired  cars 
which  was  a  reduction  of  768  as  com- 

pared with  the  previous  week. 
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British  Business  Slow  in  Improvement 
Machine  tool  trade  is  better,  but  far  from  ideal — Next  exhibition  in  1924 — Railroads  prove 

poor  buyers — Association  makes  annual  report 

By  our  LONDON  CORRESPONDENT 

yi  NY  CHANGE  in  the  machine  tool 
J-\  position  here  is  probably  for  the 

J.  \.  better,  but  it  is  not  pronounced, 
and  the  improvement  in  general  engi- 

neering conditions,  which  was  in  some 
quarters  thought  to  have  started 
towards  the  end  of  last  year,  has  not 
developed  to  any  extent.  Of  course  a 
number  of  orders  have  been  received, 
but  in  other  directions,  as  for  example 
shipbuilding,  expectations  have  not  been 
realized.  Several  reasons  might  be  men- 

tioned for  this,  but  it  is  perhaps  suffi- 
cient to  note  the  unsatisfactory  posi- 

tion on  the  continent  of  Europe. 
That  no  excessive  hopes  are  animat- 

incr  the  machine  tool  industry  will  be 
gathered  from  the  statement  that,  while 
after  postponement  from  year  to  year, 
it  was  definitely  decided  that  the  next 
exhibition  to  be  organized  in  London 
by  the  Machine  Tool  Trades  Association 
should  be  held  in  the  autumn  of  1924, 
yet  it  was  agreed  at  the  annual  general 
meeting  held  on  March  14  that  the 
whole  subject  should  be  reviewed  in  the 
light  of  business  prospects  towards  the 
end  of  the  current  year.  The  hall  has 
been  definitely  engaged,  but  if  there 
is  a  further  postponement  it  can  be 
sublet. 

Railroads  Are  Cautious  Buyers 

As  these  columns  have  shown,  for 
some  time  past  the  railway  companies 
have  been  expected  to  provide  oppor- 

tunities for  the  machine  tool  industry 
to  demonstrate  on  a  large  scale  that 
better  machining  methods  and  processes 
are  available  than  will  commonly  be 
found  in  at  least  some  of  the  railway 
shops.  The  amalgamations  of  the  lines 
having  been  effected,  a  few  orders  have 
followed.  But  they  are  a  mere  trickle 
compared  with  the  flood  which,  it  was 
felt,  the  railway  engineers  would  be 
quite  justified  in  letting  loose.  For  the 
rest  there  has  been  a  little  more  busi- 

ness with  India,  and  Australia  has  again 
been  a  good  friend  for  tools  of  ordinary 
type. 

One  view  is  held  with  increasing  firm- 
ness, namely,  that  prices  of  tools  are 

not  likely  to  be  further  reduced  to  any 
marked  extent,  although  there  is  no 
hope  at  present  of  following  the  ex- 

ample set  by  some  American  firms  of 
advancing  prices.  The  plain  fact  is  that 
higher  prices  could  not  be  obtained,  and 
second-hand  tools  are  readily  available 
in  good  condition  at  but  a  fraction  of 
the  first  cost.  Still,  although  the  cur- 

rent demand  is  low,  the  position  has 
been  improved  when  compared  with  say 
12  months  ago,  for  a  number  of  firms 
have  reduced  their  stock  and  the  ma- 

chine tools  still  for  disposal  in  govern- 
ment hands  are  relatively  few  in  num- 

ber and  are  not  of  a  quality  likely  to 
cornpete  with  present-day  productions. 

Tool  Trade  Needs  Improvement 

What  the  machine  tool  trade  needs 
is  a  definite  improvement  in  the  general 
engineering  position.  Then  the  im- 

proved means  of  production  that  can 
be  provided  will  be  appreciated,  and  the 
machine  tool  maker  will  meet  his 
reward. 

A  number  of  time  studies  of  machine 
tools  engaged  on  miscellaneous  work  at 
the  Metropolitan-Vickers  Electrical  Co., 
Ltd.,  Trafford  Park,  provided  the  most 
valuable  section  of  a  paper  read  re- 

cently before  the  Manchester  Associa- 
tion of  Engineers  by  G.  E.  Bailey.  In 

but  few  instances  was  repetition  work 
involved,  and  the  observations,  detailed 
as  to  cutting  time,  job-,  tool-  and  cut- 
setting,  gaging,  personal,  miscellaneous, 
waiting  and  breakdown,  were  taken 
under  ordinary  working  conditions  for 

"One  view  is  held  with  increasing 
firmness,  namely,  that  the  prices  of 
tools  in  Britain  are  not  likely  to  be 
further  reduced  to  any  marked  ex- 

tent, although  there  is  no  hope  at 
present  of  following  the  example  set 
by  some  Americans  of  advancing 
p'rices.  The  plain  fact  is  that  higher 
prices  could  not  be  obtained  and 
second-hand  tools  are  readily  avail- 

able in  good  condition  at  but  a 
fraction  of  the  first  cost." 

periods  of  time  ranging  from  less  than 
4  hours  up  to  24  hours,  or  more.  The 
machines  were  almost  entirely  either  of 
English  or  American  manufacture. 

The  importance  of  handling  time  is 
brought  out  in  the  first  table,  which 
relates  to  a  series  of  20  observations 
of  radial  and  pillar  drills,  where  the 
cutting  times  reached  50  per  cent  of 
the  whole  time  in  only  three  instances, 
and  it  is  shown  that,  even  if  double 
cutting  capacity  were  obtained  and  the 
other  conditions  remaining  the  same, 
the  gain  in  average  efficiency  of  the 
radial  drills  would  be  about  14  per  cent 
and  of  the  upright  drills  not  18  per  cent. 
The  average  efficiencies,  except  in  cases 
where  multiple  setting  applied,  is  less 
than  28  and  less  than  36  per  cent  re- 

spectively. The  job-setting  time  aver- 
ages in  the  same  circumstances  about 

22  per  cent. 
Centralized  Control 

The  advantage  of  centralized  control 
for  radial  drill  motions  is  shown  by  a 
table  indicating  a  saving  approaching 
40  per  cent  in  the  time  of  cutting  and 
handling,  without  reference  to  the 
setting  of  the  job,  and  so  on.  For 
twenty-one  milling  machines  the  per- 

centage cutting  times  were  fairly  high, 
though  in  one  case  it  was  only  about 
20;  but  job-setting  formed  a  relatively 
large  proportion. 

As  to  15  planers,  the  actual  cutting 
time  is  in  most  cases  low,  amount- 

ing in  only  one  instance  to  41  per  cent. 
Of  course  the  total  running  time,  which 
includes  not  only  the  actual  cutting  time 
but  also  the  non-cutting  portion  of  the 
stroke  and  the  return,  is  considerably 
higher.  In  the  10  vertical  boring  mills 
the  most  remarkable  point  is  the  very, 
different  results  that  may  possibly  be 
obtained  when  duplex  machines  are 
employed,  the  cutting  percentage  on  the 
one  table  being  less  than  10  and  on  the 
other  table  of  the   same  machine   ap- 

proaching 64.  The  twelve  horizontal 
boring  machines  have  cutting  percent- 

ages seldom  below  30,  and  the  general 
average  for  13  ordinary  center  lathes 
is  considerably  higher,  ranging  in  fact 
from  36  up  to  76.  As  to  grinding  ma- 

chines, for  the  5  cylindrical  grinders 
the  cutting  percentage  ranged  from 
say  42  to  68. 

For  the  vertical  boring  mill  of  duplex 
form,  the  author  advocates  an  addi- 

tional (central)  head  for  turning  and 
facing,  to  operate  on  either  of  the  two 
tables,  and  he  shows  the  economy  that 
may  result  from  the  employment  of 
horizontal  boring,  facing,  milling  and 
drilling  machines  of  the  Pearn  type. 
He  also  advocates  to  some  extent  the 
use  of  double-cutting  planers,  though 
his  assertion  that  these  are  not  offered 
by  machine  tool  builders  is  not  quite 
justified  by  the  facts. 

In  proof  it  may  be  mentioned  that 
J.  Buckton  &  Co.,  Ltd.,  Leeds,  recently 
shipped  abroad  a  machine  for  planing 
up  to  25  ft.  long  by  10  ft.  by  10  ft., 
with  electrical  drive  which  permits  cut- 

ting at  15  ft.  to  45  ft.  a  min.,  and  a 
quick  return,  when  used,  at  75  ft.  a 
min.;  or,  as  the  four  tool  boxes,  two  on 
the  cross  slide  and  one  on  each  upright, 
are  double-cutting,  the  machine  table 
can  be  run  at  the  same  speed  in  the 
two  directions.  It  may  be  worth  add- 

ing that,  in  common  with  the  Loudon 
firm  at  Johnstone,  the  firm  use  a  drive 
of  Sellers  type,  that  is,  by  spiral  pinion 
and  rack. 

Annual  Report  of  Association 

The  annual  report  of  the  Machine 
Tool  Trades  Association  dealing  with 
the  year  1922  shows  a  net  membership 
of  135  against  162  two  years  ago.  Most 
of  the  matters  dealt  with  are  of  domes- 

tic interest  only,  but  in  view  of  the  fact 
that  the  late  George  Richards  main- 

tained his  American  nationality,  though 
working  in  Great  Britain  for  the  greater 
part  of  his  life,  it  is  permissible  to 
state  that  the  Association  made  a  con- 

tribution of  £100  to  the  fund  raised, 
and  the  council  have  made  an  appeal 
to  members,  definitely  mentioning  that 
"it  is  hoped  that  friends  in  America 

will  also  contribute." Another  attempt  has  been  made  to 
bring  the  industry  under  the  protection 
of  the  Safeguarding  of  Industries  Act 
It  will  be  remembered  that  some  time 
ago  information  as  to  the  prices  of 
German-made  machine  tools,  the  num- 

ber of  hours  worked  in  the  British 
machine  tool  shops,  etc.,  was  com- 

municated to  the  government  officials 
concerned,  with  the  result,  however,  that 
the  Board  of  Trade  decided  against 
reference  to  a  committee,  mentioning 
nevertheless  that  the  application  might 
be  renewed.  Now  towards  the  end  of 
last  year,  in  view  of  the  pronounced 
depreciation  of  the  mark,  and,  it  is 
asserted,  "considerable  increases  in  the 
volume  of  machine  tools  imported  from 

Germany,"  it  was  decided  to  make  a 
further  application.  This,  it  seems,  has 
•also  been  turned  down  for  the  time 
being. 
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Book  Reviews 

Practical      Factory      Administration.         By 
Matthew  Porosky.     244  pages.  BJx8  in. 
Illustrated  by  charts  and  line  drawings. 
Published    by    McGraw-Hill    Book    Co., 
Inc..  370  Seventh  Ave.,  New  York. 

As  the  author  points  out  in  his  preface 
there  certainly  have  been  many  changes  in 
the  accepted  practice  of  factory  adminis- 

tration during  the  last  years.  His  book  is 
an  attempt  to  bring  our  information  down 
to  date  on  this  subject  without  putting  too 
much    emphasis   on    details. 

A  valuable  feature  of  the  work  is  that 
little  time  has  been  spent  on  the  big  plants 
about  which  so  much  has  been  written,  the 
bulk  of  the  space  being  devoted  to  the 
problems  of  the  small  and  medium-sized 
plant.  The  book  begins  with  the  funda- 

mentals of  industrial  organization  and  fol- 
lows through  equipment,  material  and  per- 

sonnel handling  methods  to  the  final  chap- 
ter on  synchronizing  sales  and  production. 

A  list  of  questions  at  the  end  of  each 
chapter  makes  the  volume  suitable  for 
class  and  instruction  work.  Appended  to 
each  chapter  is  a  list  of  reference  books. 

Machine    Tools    and   Their    Operation,    Fart 
II.  By  Fred  H.  Colvin  and  Frank  A. 
Stanley.  Cloth  board  covers,  404  pages, 
6x9  in.,  profusely  illustrated.  Published 
by  the  McGraw-Hill  Book  Co.,  370  Sev- 

enth Ave.,  New  York,  N.  Y.    Price  $4. 
This  book  is  a  continuation  of  the  previ- 

ous volume  of  the  same  title  and  is  di- 
vided into  seven  sections,  dealing  respec- 

tively with  planers,  shapers,  Blotters, 
broaching,  gear-cutting  and  grinding  ma- chines. The  various  standard  machines 
of  each  class  are  shown  in  half-tone  as 
well  as  by  assembly  drawings  that  give 
the   shop  names  of  the  various  parts. 

Each  subject  is  presented  in  a  clear  and 
comprehensive  manner  that  will  enable 
even  the  beginner  to  grasp  the  principles 
involved.  Directions  for  setting  up,  caring 
for  and  operating  the  machine  are  given, 
together  with  examples  of  fixtures  and  de- 

vices for  holding  regular  and  special  work, 
tools  to  be  used  upon  different  classes  of 
work,  and  tables  of  feeds  and  speeds  for 
the  various  operations  and  materials. 

The  section  on  gear  cutting  shows  how 
individual  spur,  bevel  and  helical  gears  are 
made  upon  the  tool  room  miller,  as  well  as 
how  gears  are  produced  in  quantities  upon 
gear  cutting  machinery  designed  especially 
for  the  purpose.  The  subject  of  grinding 
is  treated  in  a  very  thorough  manner  and 
includes  specific  instructions  in  preliminary 
details,  such  as  preparing  work  for  the 
grinder,  selecting,  mounting  and  care  of 
wheels,  grain  and  grade,  wheel  and  work 
speeds,  etc.,  as  well  as  in  handling  many 
of  the  more  complicated  jobs  that  fall  to 
the  lot  of  the  grinding  machine  operator. 

It  is  a  book  that  will  be  found  invaluable 
by  the  beginner,  the  specialist  in  any  of 
the  lines  treated,  or  the  all  round  man  who 
desires  to  gain  a  more  thorough  and  com- 

prehensive knowledge  of  his  trade. 

Year  Book  (1923)  of  American  Engineering: 
Standards  Committee.  Paper  covers,  48 
pages,  8x10*  in.  Published  by  the  En- 

gineering Standards  Committee,  29 
West  39th  St.,  New  York,  N.  Y. 

The  book  gives  the  outstanding  develop- 
ments in  American  Engineering  Standards 

Committee  work  during  1922  and  shows  that 
great  progress  has  been  made  during  that 
year  in  standardizing  projects  affecting  me- 

chanical  engineering  and   metal   industries. 
The  report  relates  that  at  the  end  of  the 

year,  121  industrial  standardization  projects 
were  definitely  under  way  or  had  been  com- 

pleted and  the  standards  approved.  Of  the 
projects  that  have  reached  official  status, 
twenty-three  have  to  do  with  mechanical  en- 

gineering ;  twenty-one  with  civil  engineer- 
ing and  the  building  trades ;  fifteen  with 

electrical  engineering ;  three  with  automo- 
tive subjects ;  twelve  with  transport ;  one 

with  ships  and  machinery ;  fifteen  with  fer- 
rous metals  ;  four  with  non-ferrous  metals  ; 

twelve  with  chemical  subjects ;  two  with 
textiles ;  four  with  mining ;  and  nine  proj- 

ects with  topics  of  miscellaneous  or  general 
character. 

The  275  national  bodies,  technical,  indus- 
trial and  governmental,  that  are  named,  are 

shown  to  be  co-operating  in  the  work  of 
the  A.E.S.C.  through  officially  accredited 
representatives.  The  names  of  the  917  in- 

dividuals who  are  serving  on  the  sectional 
committee,  that  carries  on  the  actual  stand- 

ardization work  are  also  given. 
One   of  the   most   important   accomplish- 

ments as  set  forth  in  the  year  book  was 
the  development  of  a  plan  of  co-operation 
between  the  Federal  Specifications  Board, 
the  body  which  develops  the  specifications 
for  all  government  purchases,  and  the  A.E. 
S.C.  The  beard  now  submits  Informally  to 
the  A.E.S.C.  all  its  specifications  before  defi- 

nite adoption.  Through  the  plan  the  gov- 
ernment receives  the  criticisms  of  Industry 

.ju-ough  the  organizations  which  speak  foi 
those  branches  of  industry  that  are  con- 

cerned with  any  particular  .standard.  The 
specifications  already  submitted  are  tho.se 
for  hose  for  various  industrial  purposes, 
wood  .screws,  sterilizing  equipment,  num- 

bered cotton  duck,  phosphor  tin,  pig  lead, 
.silicon  copper,  asbestos  millboard,  creosote 
oil.  and  insulated  safes  and  cabinets. 

The  yearly  progress  regarding  co-opera- 
tion with  foreign  standardizing  bodies, 

publications  and  information  service  Is  also 
published.  Some  historical  matter  Is  given 
regarding  the  purpose  and  organization  of 
the  A.E.S.C.  together  with  Its  method  of 
working.  The  revised  constitution  and  rules 
of  procedure  are  set  forth  for  the  considera- 

tion of  the  readers. 
A  complete  list  of  the  projects  that  have 

come  before  the  body  since  its  organization, 
the  standards  approved  in  1922  and  the 
standards  before  the  committee  on  Jan.  1, 
1923.  are  given.  Also,  the  names  of  the  co- 

operative bodies ;  firms  that  have  given 
financial  support,  member-bodies  and  repre- 

sentatives and  members  and  their  alter- 
nates are  given  in  alphabetical  order. 

Export  Oppoi'tunities 

Trade  Catalogs 

Heavy  Duty  Lathes.  The  R.  K.  LeBIond 
Machine  Too!  Co.,  Cincinnati,  Ohio.  The 
LeBIond  13  and  15  In.  heavy  duty  lathes 
are  described  in  a  new  catalog  issued  by 
this    company.       The    single    pulley    drive 
feared  headstock  and  the  double  friction 
ack  gear  cone  type  headstock  are  both  ex- 

plained and  many  illustrations  of  the  parts 
and  the  lathes  assembled  are  contained  in 
the  booklet. 

Air  Filters.  Midwest  Steel  &  Supply  Co., 
28  West  44th  St..  New  York  City.  A  folder 
describing  the  Midwest  United  Air  Filter 
has  recently  been  Issued  by  this  company. 
In  the  text  it  is  proved  that  dust  and  dirt 
ca.i  be  successfully  removed  without  mate- 

rially  stopping  the  passage  of  the  air. 
Recording  Gages.  The  Bristol  Co.,  Water- 

bury,  Conn.  Catalog  No.  1006  has  recently 
been  published  and  contains  eighty-three 
pages  with  perforations  on  the  left  side  for 
filing.  Many  different  kinds  of  recording 
gages  are  described  and  illustrated  In  the 
catalog  and  the  uses  of  each  gage  is  shown. 

I'brtable  Woodworking:  Machinery.  The 
Oliver  Machinery  Co.,  Grand  Rapids,  Mich. 
The  parts  of  the  machine  and  the  acces- 

sories are  listed,  described  and  illustrated 
in  E.  recent  catalog  issued  by  the  concern. 
Band  saws,  saw  benches,  knives  and  cutter 
heads,  hand  planers  and  jointers,  sanders, 
trimmers,  and  vises  are  included  in  the catalog. 

Molti-Speed  Motors.  The  Louis  Allis  Co.. 
Milwaukee.  Wis.  The  Watson  Multi-Speed 
motors  are  shown  In  the  recent  catalog  is- 

sued by  this  company.  Excellent  illustra- 
tions and  art  work  bring  out  to  the  best 

advantage  the  many  phases  of  this  motor. 
Prodnctlon  Tools.  Scully  Jones  &  Co., 

2012  We.st  ISth  St.,  Chicago,  III.  Chucks, 
sockets,  cutters,  tap  chuck  holders,  two- 
lipped  end  mills,  reamer  holders,  and  many 
other  valuable  tools  are  listed,  illustrated 
and  described  in  a  recent  catalog.  Sizes, 
tables  and  dimensions  are  to  be  found  in 
the  booklet. 

Scrap  Metal  Presses.  Logemann  Broth- 
ers Co.,  Milwaukee,  Wis.  A  folder  recently 

issued  by  the  concern  shows  its  products 
and  describes  their  many  advantages. 

Westinghouse  Air  Brake  Has 
Good  Year 

The  Westinghouse  Air  Brake  Co.  in 
its  annual  report  for  1922,  shows  a 
total  profit  of  $7,924,915  as  compared 
with  $1,412,490  reported  for  the  year 
1921.  After  allowing  for  Federal  taxes 
and  other  fixed  charges,  the  earnings 
are  equivelant  to  $11.94  a  share  on  the 
$50  common  stock  shares.  In  1921, 
only  $1.21  was  paid  to  the  stockholders 
for  each  share. 

The  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington.  D.  C,  has  inqutries  for  the 
agencies  f)f  machiner,v  and  machine  tools. 
An.v  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  by  referring  to  the  number  follow- 

ing  each    item. 
Machinery  and  equipment  for  confec- 

tioners, butchers  and  bakers.  Sweden.  Pur- 
chase. Quotations,  c.l.f.  Swedish  port. 

Terms,  Cash  against  documents.  Cor- 
respondence, Swedish.     Reference  No.   5755. 

Machine  for  breaking  the  cohune  (baba- 
sen)  nut  of  Central  America  In  commercial 
quantities.  England.  Catalogs  and  quo- 

tations desired.     Reference   No.   5757. 
Machinery  for  manufacturing  brooms 

and  broom  corn,  handles,  wire,  etc.  Mexico. 
Purchase.  Prices  and  catalogs  desired. 
Reference  No,  5779. 

Can-making  and  cannery  machinery  for 
small  meat  canning  plant.  Fiji  Islands. 
Purchase.  Quotations,  f.o.b.  American  port. 
Reference  No.   5833. 

Flour-milling  machinery  and  equipment. 
Poland.  Purchase  and  agency.  Quotations, 
ci.f.  Danzig.  Terms,  cash  on  receipt  of 
goods.  Correspondence,  Polish,  German  or 
French.     Reference  No.  5834. 

Machinery  for  knitting  hosiery  for  men 
and  women.  Mexico.  Purchase.  Quota- 

tions, f.o.b.  El  Paso.  Texas.  Terms,  cash. 
Correspondence,  Spanish.  Reference  No. 
58S5. 

Wire-tying  machines  used  In  strapping 
boxes  and  tying  bales.  Spain.  Manufactur- 

er's agency.  Catalogs  and  price  lists  re- quested.    Reference  No.  5836. 
General  line  of  automotive  equipment  of 

the  best  quality.  Canada.  Purchase.  Quo- 
tations, f.o.b.  Canadian  port.  Reference No.  5840. 

Printing  machinery  and  type,  bookbind- 
ing machinery  and  tools.  Canada.  Pur- 

chase. Quotations,  f.o.b.  place  of  manufac- 
ture.    Reference  No.  5846. 

Forthcomina  Meetings 

National       Metal       Trades       Association. 
Twenty-fifth  annual  convention  to  be  held 
at  Hotel  Astor,  New  York  City,  April  18 
and  19.     L.  W.  Fischer,  secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent,   327  South  La  Salle  St.,   Chicago,   111. 
American  Gear  Manufacturers'  Associa- tion. Seventh  annual  meeting  April  19.  20 

and  21,  Hotel  Cleveland,  Cleveland,  Ohio. 
National  Foreign  Trade  Council.  Annual 

meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Foundrymen's  Association.  An- nual convention,  and  exhibition  at  Public 
Hall,  Cleveland,  Ohio,  April  30  to  May  3, 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St.. 
Chicago,  is  secretary. 

American  Electro  Chemical  Soelet.y,  Semi- 
annual meeting.  Hotel  Commodor.^.  New 

York  City,  May  3  to  5.  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago.  HI., Is  secretary. 

National  Supply  and  Machinery  Dealers' 
Association ;  Soutliern  Supply  and  Machin- 

ery Dealers'  Association;  and  the  American 
Supply  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati, 
Ohio,  May  17,  18,  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  is  secretary. 
American  Society  of  Medhanical  Engi- 

neers. Spring  meeting  at  Montreal.  Can., 
May  28  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Society   for   Testing   Materials. 
Annual  meetins  at  Atlantic  City.  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
American      Society     for     Steel     Treating. 

Eastern  sectional  meeting,  Bethlehem,  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem.  Pa. 



5321 AMERICAN    MACHINIST Vol.  58,  No.  14 

ar 

The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Hoops,  bands  and  hot  rolled  strip  steel  firmer, 
owing  to  difficulty  in  obtaining  materials  at  mills;  lending 
toward  higher  prices.  Steel  bar  mills  withdrawing  from 
second  quarter  tonnage  obligations;  demand  steadily  increas- 

ing and  prices  showing  tendency  to  advance.  For  reasonably 
early  deliveries  market  not  below  $2.50  per  100  lb.;  deferred 
shipments,  $2.75.  Shapes  at  $2.45  base,  not  for  early  deliv- 

ery; $2.50  minimum  on  60  day  deliveries.  Plates,  $2.45, 
booked  for  first  half;  $2.50  minimum  on  early  deliveries, 
with  maximum  at  $2.75.  All  steel  deliveries  slow;  mills 
well  sold  ahead. 

Steel  sheets  up  15c.  in  Cleveland  warehouses;  galvanized, 
25c.  per  100  lb.  higher  at  Pittsburgh  mill.  Antimony  metal 
and  copper  tubing  advanced  Ic.  per  lb.  in  New  York.  Brass 
tubing  up  ic.  in  both  New  York  and  Cleveland  warehouses. 
Zinc  sheets  and  solder  also  higher  in  Cleveland.  Demand, 
however,  somewhat  ligher  on  finished  brass  and  copper  prod- 

ucts. Raw  linseed  oil,  in  5  bbl.  lots,  $1.10,  f.o.b.  New  York, 
against  $1.08  per  gal.  one  week  ago. 

Declines — Copper,  tin  and  zinc  slightly  lower  as  compared 
with  one  week  ago.  Latest  reports,  however,  show  zinc  a 
trifle  firmer  because  of  foreign  advances;  tin,  tending  higher, 
and  an  improvement  in  tone  of  the  copper  market. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  —  Quotations   compiled  by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    231 .  55 
Northern  Basic    31.27 
Southern  Ohio  No.  2    33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.75)    34.44 

BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 

Eastern   Pa.,  No.  2x  (silicon  2 .  25@2 .75)    33 .  76 
Virginia  No.  2    34. 17 
Basic    31.00 
Grey  Forge..    31  00 

CHICAGO 
No.  2  Foundry  local    32.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    31.00 
Basic    31.00 
Bessemer    31.00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.; 
Detroit         5.0 

Cleveland    S J<a(6i 
Cincinnati       4@6 
New  York    5§@S 
Chicago       4@S 

Galvanized Pittsburgh      New  York     Cleveland    Chicago 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland      Chicago 

No.  10         2.65@3.25  4.34            3.90  4.15 
No.l2         2.75@3.35  4.39            3.95  4.20 
No.  14         2.85@3.4S  4.44            4.00  4. 25 
No.16         3.05@3.65  4.54            4.10  4.35 

Black 

Nos.  17and21.      3.35@3.60  4.70            4.55  4.85 
Nos.  22and24.      3.40@3.65  4.75             4.60  4.85 
Nos.  25  and  26.      3.45@3.70  4.80            4.65  4.90 
No.  28        3.50@3.75  4.90            4.75  5.00 

Nos.  10  and  11.       4.00@4.25           4.90             4  80  4.85 
Nos.  12  and  14.       4.10@4.35           5.00             4.90  4. 95 
Nos.  17and21.       4.40@4.65          5.30            5.20 
Nos.  22  and  24.       4.55@4.80          5.45             5.35  5.40 
No.  26         4.70@4.9S          5.60            5.60  S.S5 
No.  28         5.00@5.25          5.90             5.90  S  85 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3..., 

2   

2J  to  6. . , 7  to  8... 
9  to  12... 

Steel 
Black 

64 

57 

61 
58 

57 

Iron 
Blac 

,.     30 

BUTT  WELD 
Galv.  Inches 

52i  ItolJ.. 
LAP  WELD 

45i         2   
49J         2i  to  4. . 
45i         4ito6. . 
44^         7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
ItolJ         62  5U        ftoli       30 
2  to  3         63  52J 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

23 

26 
28 
26 

2. 

2i  to  4. 

a  to  6. 
7  to  8.. 

9  to  12. 

55  44^  2    23 
59  48i  2ito4    29 
58  47^  4ito6    28 
54  4U  7  to  8    21 
48  35i  9  to  12    16 

GalT. 
13 

7 

11 

13 
11 

14 

9 

IS 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55|%    43 J%   62i%   48i% 
2i  to  6  in.  steel  lap  welded.  51%    38%    53^%    40J%    59^%   45^% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

MISCELLANEOUS— Wareho 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (3.00  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

t;:::::::v.:::;;v;;;;:::: 
Atoi   .-   

use  prices  in  cents  per  pound  in 

New  York  Oeveland  Chicago 
4.50  6.00  4.50 
7.00  6.00  6.00 
6.03  8.00  6.10 
4.69  4.51  4.45 
7.00  8.25  7.25 
5.65  5.46  5.65 
4.20  3.90  4.10 
4.70  4.40  4.60 

3.44  3.31  3.20 
3.34  3.21  3.10 
3.34  3.21  3.10 
4.14  3.61  3.85 
3.44  3.31  3.20 
3.34  2.91  2.921 
11.00    
55%        40@SS%      50% 

8.50     14.00 
7.35     12.25 
7.10    11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      18. (X) 
Tin,  5-ton  lots.  New  York      49.12J 
Lead  (up  to  carlots),  St.  Louis.. . .         8.25;         New  York.  8.75 
Zinc  (up  to  carlots),  St.  Louis          7.85;         New  York.  8.25 

A*     •  oo  .    OOC7   •       »     1  IC  New  York  Cleveland  Chicago 
Aliimmum,  98  to  99%  ingots,  1-15  * tonlots.....    26.20 

Antimony  (Chinese),  ton  spot   . ..  10.25 
Copper  sheets,  base    25  .(X) 
Copper  wire  (l.cl.)    19.62J 
Copper  bars  (l.cl.)    23 . 75 
Copper  tubing  (l.cl.)    28.00 
Brass  sheets  (l.cl.)  ̂     21  50 
Brass  tubing  (l.cl.)    26.50 

27.00 
28.00 11.50 10.50 

25@25.50 
23.00 

21.50 16.25 
24.75 19.50 29.75 

23.00 
24.75 

18.75 30.25 20.50 
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Shop  Materials  and  Supplies A 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (carlots)      19.62|  21.75         1S.7S 
Brass  wire  (carlots)     22.00         22.00    
Zinc  sheets  (casks)      11.50         11.25    
Solder  {\  and  \),  (caselots)%     37.00  32.00@34.0O  20.00 
Babbitt  metal   (83%  tin)     65.00  59.00         36.00 
Babbitt  metal   (35%  tin)     40.00         18.50           
Nickel  (ingot  and  shot),  Bayonne,  N.J.  29.00           
Nickel  (electrolytic),  Bayonne,  N.  J.  .   32 .00           

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)       55 

Hot  rolled  rods,  Grade  "A"  (base)       .50 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.  Va.: 
Shot.  ...    32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots     38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45  .00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York     Cleveland 

Copper,  heavy,  and  crucible. 
Copper,  heavy,  and  wire   
Copper, light,  and  bottoms.. . 
Lead,  heavy   
Lead,  tea   
Brass,  heavy,  yellow   
Brass,  heavy,  red   
Brass,  light   
No.  1  yellow  brass  turnings. . 
Zinc   

14.75@15.25 
14.50@15.00 
12.50@13.0O 
6.25®  6.75 
5.75®  6.00 
8.75®  9.00 

12.25@12.7S 
7.25®  7.75 
8.75®  9.00 
5  00®  5.50 

14.00 
13.50 
12.00 
6.50 
5.00 

12. '66 7  50 
8.50 

i.50 

pound: 
Chicago 

15.50 
14.75 
13.75 
7.25 

6.25 9.50 

12.50 8.50 
9.25 

5.25 

TIN  PLATES — American  Charcoal  Plates— Bright — Cents  per  lb. 

New  Cleve- York  land      Chicago 
'=AAA"    Grade: 

IC.              20x28,     112  sheets       22.00  18.25         18.50 
IX.             20x28,    112  sheets       24.50  21.00        20.90 

"A"  Grade: 
IC,              20x28,    112  sheets       19.50  16.00         17.00 
IX,             20x28,    112  sheets       22.00  18.75        19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,       112  sheets       13.00  12.20         14.50 
IC,              112  sheets       13.30  12.60         14.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00  6.30          7.25 
IC,          14x20         7.25  6.55          7.40 

MISCELLANEOUS 

New  York 
Cotton  waste,  white,  per  lb..     20.10®0.13 
Cotton  waste,  colored,  per  lb.  07®.  12 
Wiping  cloths,  13Jxl3i,perlb.  .  16 
Wiping  cloths,13  5x20  ̂ ,per  lb.  .20 
Sal  soda,  100  lb.  lots    2.60 
Roll  sulphur,   per  1001b    2.65 
Linseed  oil,  per   gal.,  5  bbl.lots.         1 .  10 
White  lead,  dry  or  in  oil     1001b.  kegs 
Red  lead,  dry     1001b.  kegs 
Red  lead,  in  oil     1001b.  kegs 
Fireclay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   
Coke,  prompt  foundry,  Connellsville   

Cleve- 
land      Chicago 

30.15       $0.11i 
.12  .08 

36.00  per  M       .10 
52.00  per  M       .13 

3.50         2.65 
3.25  3.50 
1.10  1.15 

New  York,  14.25 
New  York,  14  25 
New  York,  15.75 

.65  .60 

.per  net  ton      ?7.50 
.per  net  ton         8.00 

3.50  net  ?4.00off 

3.90  net          

     65-5% 

    60-5% 
70%     70-10% 
45%  45% 

        5S% 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  List* 

New      Cleve- 
York       land        Chicago 

Machine  Bolts: 
All  sizes  up  to  1x30  in       40%    50-10%  50% 
liandUx3in.  uptol2in       20%       50%  50% 
With  cold  punched  sq.  nuts       25%     33.50  net         .... 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      30% 

Button  head  bolts,  with  hex.  nuts        15% 
Hex.  head  and  hex.  nut  bolts        20% 

Lag  screws,  coach    screws        40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  upto  1  ii..x30in..      ..     30% 
Bolt  ends,  with  hot  pressed  nuts      40% 
Tap  bolts,  hex.  head,  list  plus      20% 

Semi-finished  nuts  |  ;ind  larger       60% 

Case-hardened  nuts      50% 

Washers,  cast  iron,  Hn.,  per  100  lb.  (net)36.00 

Washers,  cast  iron,  I  in., per  100  lb.  (net)    4.50 

Washers,  round  plate,  per  1001b.  Offlist    3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Offlist   1.00 

Nuts,  hot  pressed,  hex.,  per  1001b.  Offlist   1.00 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist   1 .00 
Nuts,  cold  punched,  hex.,  per  lOOlb.Offlist   1.00 Rivets: 

Rivets,  A  in.  dia.  and  smaller     ...  45% 
Rivets,  tinned    50% 

Button  heads  j-in.,  i-va.,  1x2  in.  to  5 
in.,  per  1001b   (net)      35.00  33.90  83.75 

Cone  heads,  ditto   (net)        5.10    4.00  3.85 
li   to   IJ-in.   long,    all   diameters, 
£.\T/J^perl00lb        0.25             0.15 

I  in.  diameter   EXTRA       0.15              0.15 

}  in.  di<>meter    E^TRA       0.50             O.SO 

1  in.  long,  and  shorter    EXTRA      0  50             0.50 
Longer  than  5  in    EXTRI       0.25              0.25 
Less  than  200  lb    EXTRA       0.50             0.50 
Countersunk  heads    EXTRA       0.35        33.70  base 

Copper  rivets    50%  35%  50% 
Copper  burs           30%  35%  20% 

65-10% 

34.00 

4.00 

4.50 

2.75 

2.75 2.75 

2.75 

80% 

33.50 3.50 3.50  nn 

4.00 

4.00 

4.00 

4.00 
50-10%       60% 

50-10%  4icnet 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.       30.55      30.50      30.67i 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal           0.297      0.35        0.40 

Belting — Present  discounts  from  list  in 
fair  quantities  (J  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-ln.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10%  40i%      50% 

Heavy  grade   20-S-2§%     30-5%  40-5% 
Rubber  and  duck: 

First  grade           60%      SO-10%40.10% 
Second  grade           65%      60-5%  60-5% 

Abrasive  materi  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flintpaper         35.84      35.84 
Emery  paper              8.80       11.00 
Emery  cloth         27.84      31.12 
Flint  cloth,  regular  weight,  width  3  J 

in..  No.  1  grade,  per  50  yd.  roll.        4.50        4.28        4.95 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper           132        124 
Cloth          3.02        2  67 

36.48 

8.80 

29.48 

1.40 
3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

lU.,  Chicago — S.  Barber,  4045  Kinzie  St. 
— 3  ton  punch  press    (used). 

m.,  Chioaco — Chicago  Metal  Mfe.  Co., 
3720  South  Rockwell  St. — power  rolls  lor 
ft  stock,  8  ft. 

111.,  CblcaKO  —  Chicago  &  Northwestern 
R.R.,  226  West  Jackson  Blvd.,  F.  J.  Berck, 
Gen.  Purch.  Agt. — machine  tools,  including 
lathes,  borers,  grinders,  gate  shear  and 
drill  press. 

lU.,  Chicago  —  Elgin,  JoUet  &  Eastern 
R.R..  208  South  La  Salle  St.,  C.  H.  Kenzel, 
Purch.  Agt. — about  33   machine  tools. 

lU.,  Chlca«o — Illinois  Central  R.R.,  135 
East  11th  Pi.,  A.  C.  Mann,  Vice  Pres., 
Purch.  Agt. — machine  tools,  including 
lathes,  grinders,  shapers,  also  threading, 
centering  and  tapping  machines. 

111.,  Chicago — Live  Poultry  Transit  Co., 
431  South  Dearborn  St. — complete  machin- 

ery and  equipment  for  $50,000  car  repair 
shop  at  Kenton,  O. 

lU.,  jGalegbnrg  —  The  Machine  Shop, 
Drawer  27 — double  crank  back  geared 
punch  press  with  42  in.  bed,  about  8  in. 
stroke. 

lU.,  Peoria — Peoria  &  Pekln  Union  Ry. 
Co.,  E.  P.  Stock,  Purch.  Agt. — three  lathes, 
milling  machine  and  slotter. 

Ind.,  Indianapolis  —  R.  Campbell,  151C 
Washington  St. — sheet  metal  working  equip- ment. 

Ind.,  Uborty  MlUs  —  J.  F.  Rlttenhouse 
Mfg.  Co. — shear  for  cutting  i  in.  soft  steel. 

Kan.,  Wlohtta — J.  A.  Cox,  806  North  Main 
St.  (garage) — drill  press  and  lathe  (used 
preferred). 

Kan.,  Wichita — Elgin  Garage,  811J  North 
Main  St. — ^power  drill  press  and  power  lathe. 

Kan.,  Wichita — Herman  Motor  Co.,  212 
West  Douglas  St. — machine  shop  equip- 

ment, including  lathes,  drill  press,  belting 
and  hangers. 

Ky.,  Owensboro — Bolger  &  Medley — ma- 
chine shop  equipment,  also  brick  and  tile 

making  machmery. 

Md.,  Baltimore — Chicago  Nipple  Mfg.  Co.. 
1st  Ave.  and  9th  St. — 2i  to  4  in.  pipe  ma- 

chine, Landis  preferred. 

Mass.,  Wtnthrop — J.  C.  McMurray,  15 
Putnam  St. — equipment  for  new  garage  and 
service  station. 

Mich.,  Detroit — Genl.  Aluminum  &  Brass 
Co.,  St.  Aubin  St.  and  East  Grand  Blvd. — 
one   8  in.  stroke  punch  press,  plain  type. 

Mich.,  Detroit  —  Lopshire  &  Schllnger, 
2318  Vermont  Ave. — equipment  for  small 
machine    shop    for   experimental   purposes. 

Minn.,  Minneapolis — Northern  Mchy.  Co., 
503  South  6th  St. — New  Britain  No.  23 
chucking  machine  with  belt  drive    (used). 

Mo.,  Kansas  City — Economy  Lamp  Co., 
1705  Washington  St. — 50  or  60  in.  square 
shear  and  a  power  screw  machine. 

Mo.,  MarionvlUe — O.  K.  Motor  Co. — com- 
bination re-boring  cylinder  and  polisher 

machine  for  various  makes  of  cars  and 
tractors,  adjustable  to  different  sizes,  motor 
power. 

Mo.,  St.  Louis — Wabash  Ry..  Ry.  Exch. 
Bldg.,  T.  J.  EYier,  Purch.  Agt. — squaring 
shear  for  14  gauge  material. 

Mo.,  Springfleld — Consolidated  Motor  Co., 
C.  E.  Woodruff,  Mgr. — combination  lathe 
and  miscellaneous  garage  and  repair  equip- 
ment. 

N.  T.,  Buffalo — Dempka  &  Knapp,  145 
East  Tupper  St. — lathe  shaper,  milling  ma- 

chine and  small  drill  press. 

N.  T.,  Buffalo — W.  E.  Gutekanst,  59  Al- 
truria  St. — equipment  and  one  1.000  gal. 
gasoline  tank  and  pump  for  service  station 
on  South  Park  Ave.  and  Ladner  St. 

N.  T..  Buffalo — H.  J.  Hambleton.  73  La 
Force  PI. — equipment,  also  one  12.000  gal. 
gasoline  tank  and  pump  for  service  station 
at  1530  Niagara  St. 

Jf.  T.,  Buffalo — ^Hotel  Statler  Co.,  Inc., 
West  Mohawk  St.  and  Delaware  Ave. — re- 

pair shop  equipment  and  four  1.000  gal. 
gasoline  tanks  and  pumps  for  proposed 
garage. 

N.  Y.,  Buffalo — J.  Riley,  2239  Bailey  Ave. 
— service  station  equipment  and  one  1,000 
gal.   gasoline   tank  and  pump. 

N.  Y.,  Buffalo — J.  J.  Rooney,  760  Abbott 
Rd. — complete  gasoline  and  automobile 
service  station  equipment. 

N.  Y.,  Buffalo — W.  Schaur,  1451  Syca- 
more St. — gasoline  and  service  station 

equipment,  including  1,000  gal.  tank  and 
pump. 

N.  Y.,  Buffalo — S.  Shilen,  1  Alma  Ave. — 
automobile  repair  shop  equipment  and  one 
1,000  gal.  gasoline  tank  and  pump  for  pro- 

posed garage  on  Kensington  and  Bailey 
Aves. 

N.  Y.,  Buffalo — C.  Vesper,  1057  East 
Ferry  St. — gasoline  and  service  station 
equipment,  including  tankage  and  pumps. 

N.  Y.,  Canton  —  St.  Lawrence  Garage, 
Main  St.  and  Riverside  Dr.,  D.  E.  Sullivan, 
Purch.  Agt.- — high  speed  lathe  and  power 
operated  metal  saw. 

N.  Y.,  Clayton — C.  C.  Prazter  (motor  ex- 
press line)— one  portable  electric  drill,  220 volt,  a.c. 

N.  Y.,  Endlcott — Binghamton  Oil  &  Gas 
Producing  Co.,  c/o  C.  E.  Bennett — machin- 

ery, tools  and  equipment  for  service  and 
distributing  station  for  gasoline,   oil,  etc. 

N.  Y.,  Gouverneur  —  Gates  &  Labow, 
Katzman  Block  (steam  fitting,  sanitary 
work  and  repairs) — pipe  cutting  and  thread- 

ing machine  up  to  6  in.,  also  power  oper- 
ated forming  rolls  for  sheet  metal  cornice work. 

N.  Y.,  Jamestown — C.  Lyman,  217  East 
6th  St. — machinery,  tools  and  complete 
equipment  for  gasoline  service  station  on Pine  St. 

N.  Y.,  Long  Island  City — Metal  Stamp- 
ing Co.,  13  th  St.  and  East  Ave.  —  three 

Toledo  or  Bliss  presses. 

N.  Y.,  Mohawk — J.  C.  Harter,  Warren 
St.  (steam  fitting,  heating,  etc.) — power 
operated  pipe  cutting  and  threading  ma- chine. 

N.  Y.,  New  York — Todd  Shipbuilding  Co., 
25  Bway. — miscellaneous  machine  tools  for 
machine  shop  at  Mobile,  Ala.,  and  for  ship- 

building plant  at  New  Orleans,  La. 

N.  Y.,  Ogdensburg — L.  Carr  Co.,  Main  St. 
(machine  shop  and  repairs) — upright  post 
drill,  high  speed  twist  drills  and  power 
operated  carborundum  wheel  stand. 

N.  Y.,  Ogdensbarg  —  C.  E.  Castle  Co., 
Greene  St..  C.  E.,  Madlin,  Purch.  Agt. — 
forge  castings  for  built  In  forge  with  blower, 
electrically  driven ;  one   internal  grinder. 

N.  Y.,  Ogdensburg — C.  G.  Miller,  Inc..  25 
Main  St.  (manufacturer  of  farm  imple- 

ments), H.  K.  Miller,  Purch.  Agt. — radial 
drill,  milling  machine,  broach,  drop  ham- 

mer and  small  tools. 

N.  Y.,  Tupper  Lake  —  L.  Scropie  Co. 
(quarry  and  stone  products) — electrically 
driven  air  compressor ;  tank,  200  lb.  pres- 

sure ;  air  drill ;  portable  forge. 

N.  Y.,  Utlca — C.  Barrett,  1211  Miller  St. 
— speed  lathe  for  machine  and  motor  repair 
shop  (new  or  used). 
V.  Y.,  Utlca — A.  Canclato  Co..  770 

Bleecker  St.  (machine  shop,  garage  and  re- 
pairs)— air  compressor;  tank  and  tubing, 

150  to  200  lb.  pressure ;  12  to  14  In.  engine 
lathe  (new  or  used). 

N.  Y.,  Utlca  —  Mohawk  Vr.lley  Heating 
Co.,  302  Broad  St. — one  power  operated  pipe 
cutting  and  threading  machine. 

N.  Y..  Watertown — Briceland  &  Cava- 
naugh,  800  Franklin  St.,  (machine  shop 
and  garage),  T.  Briceland.  Purch.  Agt  — 
upright  post  drill,  high  speed  twist  drills, 
electrically   driven    compressor  and  tank. 

N.  C.  Charlotte  —  Southern  Spindle  & 
Flyer  Co.,  West  1st  St.,  (manufacturer  of 
textile  machinery),  address  company  pur- 

chasing agent — complete  line  of  machinery 
for   machine    shop. 

O..  Barton — Lakefield  Farm — foot  power 
machinist  lathe  (used). 

O.,  Colnmbus — Coats  Steam  Car  Co.,  1675 
South  High  St..  G.  B.  Frank.  Purch.  Agt. — 
three  24  in.  lathes,  two  medium  size  drill 
presses  and  other  equipment  for  the  manu- 

facture and  assembling  of  automobiles. 

O.,  Yonngstown — J.  Bell,  Glenwood  Stv 
— machinery,    tools   and   equipment,    includ- 

ing air  compressor,  for  gasoline  and  serv- ice station. 

Pa.,  East  Pittsburgh — Westlnghouse  Elec- 
tric &  Mfg.  Co. — about  80  tools,  including 

radial  drills,  milling  machines,  saws,  drill 
presses,   lathes,   grinders,  etc. 

Pa„  Erie— Jarecki  Mfg.  Co.  (manufac- 
turer of  iron  and  steel  goods,  including  oil 

and  gas  well  supplies)  —  machinery  and 
equipment  for  2  story  addition  to  plant  at 
Tulsa,  Okla. 

Pa.,  Manaynnk  (Phila.  P.  O.) — Robinson 
Iron  &  Steel  Co.  (steel  fabrication) — punch- 

ing machine,  shears,  hammers,  compressor, 
etc. 

Pa.,  Phila. — Ferco  Machine  Co.,  Lawrence 
and  Tiogo  Sts.  (machine  shop) — lathe, 
drills,  presses,  etc.,  for  new  shop. 

Pa.,  PhUa. — J.  Peters  &  Son  Co.,  1934 
North  Front  St.,  (manufacturer  of  hard- 

ware), J.  Peters,  Jr.,  Purch.  Agt. — drill 
presses,  lathes,  punches,  belting,  shafting, 
etc 

Pa.,  Phila   Phila.  Badge  Co.,  942  Market 
St.  (metal  and  badge  works) — power knuckle  joint  press. 

Pa.,  Phlla. — Stewart  &  Romaine  Mfg.  Co.. 
124  North  6th  St.,  (manufacturer  of  rivets 
and  bolts),  M.  Romaine,  Purch.  Agt. — 
punch  and  forming  presses,  electric  ovens. 
also  screw  cutting  machines. 

Pa.,  Pittsburgh — Bessemer  &  Lake  Erie 
R.R.,  Carnegie  Bldg.,  (subsidiary  of  Car- 

negie Steel  Co.),  W.  A.  Parker,  Purch.  Agt. 
— face  grinder  and  other  equipment. 

Pa..  Scranton — Wyoming  Motor  Car  Co., 
416  North  6th  Ave. — machinery  and  equip- 

ment, including  air  compressor,  grinding 
and  boring  machines,  for  proposed  $40,00il 
garage  and  service  station  on  Wyoming 
Ave. 

Pa.,  WUke«-Barr»— Huntington  Mchy.  & 
Supply  Co.,  East  South  St. — small  tools  and 
equipment  for  plant,  including  drills,  etc. 

B.  I.,  Providence  —  D.  J.  Carlson,  213 
Sumter  St. — automobile  repair  shop  equip- 

ment for  proposed  garage  on  Brook  St. 
B.  I.,  Providence — Mack  Motor  Truck  (^., 

935  Broad  St.  (truck  repairs) — equipment 
for  small  addition  to  service  and  repair 
station  on  Broad  St  and  Adelaide  Ave. 

B.  I.,  Providence — C.  Petlerutl.  24  Home 
Ave. — sxiall  machine  shop  equipment  for 
propose^,  garage  and  service  station  on 
Chalkstone  Ave. 

Tex.,  Bonham — Catron  Mff.  Co.,  Inc.  (ma- 
chine shop  and  factory) — circular  saw,  10 

to  12  in.,  motor  driven ;  one  pipe  threading 
machine,  i  to  2  in.,  power  driven  ;  one  set 
square  shears  to  cut  16  gauge  Iron,  not  less 
than  40  in.  wide ;  emery  stand,  motor 
driven  ;  one  punch  press  that  will  punch  4| 
in.  holes  in  series. 

Wig..  Appletott — A.  J.  Tschank,  652  Rich- 
mond St. — sheet  metal  working  machinery, 

including  brake,  bender  and  roll. 

Wh.,  Angnata — The  Ford  Auto  Co. — 
power  machinery  and  automobile  repair 
equipment,  including  press,  compressor,  etc., 
for  proposed  $40,000  garage  and  repair 

shop. 

Wis.,  BeloII^N.  B.  Gaston  Co..  715-21 
2nd  St.,  T.  I.  Gaston.  Purch.  Agt. — machin- 

ery and  shop  equipment  for  the  manufac- 
ture of  scales  and  weighing  devices. 

Wis.,  Fort  Atkinson — Ford  Garage.  18 
South  3rd  St. — drill  press,  air  compressor, 
gasoline  storage  tank  and  pump. 

Wig.,  Fox  Lake — G.  Roberts  (garage) — 
small  tools,  air  compressor,  also  gasoline 
storage  tank  and  pump. 

Wis.,  Hammond — C.  Datwyler — power 
machinery,  automobile  repair  machinery, 
and  shop  equipment  for  proposed  garage, 
repair  and  ma<^ine  shop. 

Wig.,  Milwaukee — Wisconsin  Forge  Co., 
c/o  E.  B.  Leverenz,  1004  4th  St.  (manufac- 

turer of  castings) — several  50  ton  hydraulic 
presses :  several  forging  machines,  2  and 
3  in. ;  electric  furnace. 

Wis.,  Pl.vmonth — J.  Mattey — automobile 
repair  equipment.  Including  press,  compres- 

sor, etc.,  also  power  machinery  for  proposed 
$50,000  garage. 

Ont„  London — Tennent  &  Wilkinson.  86 
York  St. — complete  equipment  for  garage 
and  repair  shop,  to  replace  that  which  was 
destroyed  by  fire. 
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Ormpai.v   S,  *""'  ~  ̂-    P-    Rivet,    210    Des 
VJ^T^  /„/  S,t— complete  equipment  for  sit «ee   and  automobile   repair   shop  ̂  

Build  Bigger  Profits  with  Better  Equipment 
posed   additlon^to   wagon    and   automobile 

Machinery  Wanted 

P.|'coo'ir.''|S^.Sferm%",efe'^u"n"Jt  ̂ f ra^^- 
fllt'^w'o?r/?o'SI?''  ''^'^'"^'^^  -'  

e$t'ra°/to^r'^^'3 

&  Lu'*mb^r''co..TTow JZ3''p"'e<f  ̂ ^"^  1°°^ 

„„^?"l"  M?™"— Indiana  Genl.  Servloe  Cn 

Tsfo.^^riZ'l  '"sto'^SIZCf  elugmln^V 
with  lightini  pfin?:  *^     '^'''"'   '"  connection la.,  Des  Moines — Bd.  Eduo     C   T     «..-»   

ful.TorbT.^hnX^is?''"'--'-^ 

pumping  tt"aUo1f^    "^""'""^   equipment    for 

linPe'*  pul^?f2"er.  *''*^-^-  ̂ -  Martin-power 

10f8''"weir"Sl*u'^3-  S^tn°e"lfinS""h^^     ̂ °- 

off  attachment?    P'^'"*'"^  P'-ess  with  throw- 

ma^^i'ne^ry""an'd *T^u1'?,^enr''f  "<=''^-  ̂ o- 
^50,^00  rSad^"m^ac^irrT^p';Lt^''a^t  £S°v^!,t 

i?SiS^iS«g^S^i;? 
screening,  shakers,  etc    '^^'^'"^     machmery, 

Offic^e,'  p"o*  Birv'sl'sf  t^'^'?  Engineer 
rods  'soft  stee^shop  lengths  fob  Z^"'* ■on,  estimated  cost  t2  400        '        '''•   '^'''''- 

fa|Js„g^ej;i;r^;y^.„i^-;fpmi-,  "■""- 
POWe^'Lfb'et'Jrf^X'    ''°-    ""^    P"nters)_ 

^p;merf7r-Via.-rbn"so-Tv.^ 

posed  1  story  50  x  i  ?n  <•?  i„  °i'  ̂""^  Pi'o- 
University  Ave.  "'  '^"""Jry  at  455 

njSe  f^r?hr^Lfa^ctu?e°fcoer^? 

18^«5«&-s?.!LVln^^rr^?X^- T.  ̂"••g1K"pU^},''!J J^^l,  Mining  Co.. 
ing,  hangers  and  pulieys^*"^™^*'^'"^-  •»«"- 

fSS^S^rss^^r^ 
P.^Im^£-"]-n7 f?r  ̂ '^tM^ 
Sprlngs^-Co^Tr^^lJJlrir  ̂ °°"^"'«  mineral drinl<s).  A.  J.  S,we?v  P^^^h''^  ̂ "<'  soft 
t.ona.   boniing   mrchiU^-Sa  ̂ efu^^e^;: 

^i^H:s^^"ciri^.^« 

Orangr-St^Ji^Sol^M-  do^U^'^'.'^'"^-  ̂ ^-^l 
ovens,  etc..  for°°pr'opbsed"f]^ke?:^'"'  ""^ 
TonaJan^"'^^'r?o^„«">-  Castings  Corp.,  577 
P'aee  that  whl'ch  w^'dTstr^^irbt^'flr^"  '«" 

Ave.-Jwoa'r^I-  ̂ ma^o^h^??-  '17^%^. 

296'connfc"'ut"Tt"°^„^'";«.  I<=e   Cream   Co.. 

dry  kiln  machineryand  lqul?m"ent°   '"^"'- 

Ave.-Jac«y"  Tnd^  eq^fp-^,,  ̂ '^^  -.".o- 

St.-blkefho'p'^'^^pS^^fank  331  William burning  ovens.    '^''"'P'"^"*'     mcludmg     gas 

wfshi^-^on"s?s"=;?iohin!^'"^"''^,-  H'Sh  and 
for  small  Plant  '^r, hi  ntT^.f']^  equipment 
mobile  springs  and  service  "  °'  ̂"'°- 

H.  Vder^Ct"  p":^^"A"/t"'%°n'"'  *,  ̂'"'"^• 
machinery  for  knitHno-  =,^l'~^?'"='^'  textile 
for  the  m';nufact"u're  o!  ̂ilj'sh""'"""""'""  '*"" 

Ex^hanSe'^r'^Ai'^^^''^"'   Mfg.   Co..    624 

Co     RiV'  An""?.*.""'"  —  Alliance    Purniturp 

?nd|u%^J,t^f^r47t°orad^ir.W^^^^ 

^^S25?"'^^--n^'SISbg^^S?d 

cia?-m''achin^y"'l„§'t^&m^«t""«i^VIP«- 
power  presses,  molds.  c2rin2^t?iVf.  «ni"^'"«^ veying  machinery,  for  the  mJn?^?.  I"^  "^o"; 
cement  brick  manufacture  of 

(cfnne''rs)*j"8*^ln'terr'S""p^'-«  i?  F™"*' 
miing  machlne^rr*^g?ass^--„P-^h,,  Agt.- 
Yo?k  ky^*5^Sur^?2    ai;7!78tS%?«" 
ranroni^d^rinr^^fe4!!f~ 

Cn*''  ?;t»*'l''*'*   '■'""awandft— Frontier  Mf? 

S°^M3e'U„Te^-^f--S,-,^£ 
Sharn   P„??h°''fir°'''°""^  Basket  Co.,  E    S 

ope'^ratTve  Ass'i^..  H.^^'?e?ck"''22^'?rf^    S?" 

co?-'i3^rE'^^t"^^rn"i'?..r£  ̂ hr'"i^^7 

Pn°'''>i!^°l""'''"'^'^«'nman    Pump    &    Mfe- 

^sr^i<i«t?i--!iS 
ma^ohln^^rallTfqu^mt/t.  ̂ '^^-   ''^"•-'"'^ 
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tration'^"pla"nt'r~^''«  city-cne  crane  for  fll- 

buL"-saw''outflT:''-  ̂ '""^''   «•   1-^ompIete 

co^p,Aj^'Atrsrd''i?i;rot.^sf'si^n^^""<'ry 

Co^^-^dfTtV.jJ.ir^wo'SS^v'o^k^nT-^T.""- and  equipment  for  °lZ°fJ^^nurTtfJS^r7 

(nlnut^^tZT^t^e^iZ''}±'i'   Mfg.    Co. 
chlnery  and  e^utr^S^lXr^'rl^.Y^SiT. 

St.^on?eyrn''^"^^ip^e?t''r«'^'  2"  Main 
equipment  f?f  bX?^'         "^  ̂'"*  "**'«'■ Pa.,    Columbia — w     W     i?!. .-,.«- 

ery  and  equipment  for  th^V^i  '"^r"'"^<=hln- metal  bottle  ca^s  manufacture  of 
fac^S-,:ef"oM'amp''bra?k*nr^o^,',"?  ?°-  («a""- 

ery  and  equiSnt^fo'=r\S^.°&)-7-hln. 
2  a^Sry^/d^l?;;'!o^'o7nd??-^'»"'P'"«"'  ̂ o' 

i£5l^S^-»"'^^ii;ssjt 
destroyed  by  fire.  Loss  $80,000.  ̂ "^"'^  ""^^ 

equfeemfor'mo^o'oo  fch"ool~  '*'°<=^"onaI 
Berk^s    St"*-^todwor^kln^r'°?"'-««Co.,   439 

(woodwo?ke")Z;,^e   !e°non'   ̂ l^v.'^'n^   ̂ t. plete.  ^        tenon    machine    com- 

Ch^stnu?"s*t:~aext"lfesi-    H?"^"'  i?.^V  ""^ 

rnrshtftLl?.^i    -'^•'«^«p"nd.S!''t,^t^^ ing""  Co.'' l"  rrTsdafeTnd"  P?/l!?^  .*  ̂"'«h- 

Brooma^'s^r-Skd^iti^S^^?',^""  ̂ 0°*  ̂ nd 
cessoriesfortextnemflf'    '""""^    ̂ nd    ao- 

&,Marronloom^s'='^wlt1.^^^e\'st'le°s';'^io?'n°e"^ 

26ff-Nor''th'-Re1sfs"t  "^f'^,  ̂,°'"°'=°o    Co.. 

Frfnkfor'd" A^-  <?■  goTle  *Tr^°ii  ̂ "?;'  "O^" 

iTx^lle^^^fll  >ooms%eW:  ;!,'oto?s^^^e?e..Yo'r 

chlnery.  cutters   and    bindmg   ma- 

^o-rtS""^  s,7--?kct-u?i7^i^ n.nj  m^^J>inlI'"b^i,irnT"e1^fo?re^w^mfl?.'"- 
Dlr^*hMi''^2r^';~Andrews  Eng.  Co.  Em- 

fin  craned*    ̂ ^*^^'    construction)!-lTor''T5 Ad"^?;;*.,  1^™"*»"  —  Wahl  Bakery,  407-409 
Adams  Ave.— equipment  for  new  bakeshop. 

«,X*.;'  ̂ ""Jnehanna  —  Susquehanna   Dairv 
men  s   League     W    C     r>ooi,i«     4i       i^airy- 

f^T^-'  J'*°«vUle  — Tltusvllle    Force    Co- 

Co!'  Cosg^rSve' A*v°e"~,^a.^in^"'"*'"'   dumber 

T.T.±"M?^?"^^^-^  -t  ̂        ■ 
MiurV  ̂ "T^tT'st"  ?rr'""^„   Hosiery 
38   in,  cylinder,  M^dfl'-K  and" KG^kSn^f^"^' 
machines   (used).  "■  °  Wiittrng 
at^r* &>'  w''w""t  ?ity— Southern  Refrlger- 

mac'h?n°ery''a^d    eq^fp^SieM^fTr'^^  "^^^'"^ 

plant  at  Welch,  wl  vi??  ̂""^    Proposed 
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Tenn.,  McKenile  —  City  Council  —  Ice 
manufacturing  machinery  and  equipment 
for  proposed  plant. 

T»nn..  Nashville — The  state,  L.  "W.  Pope, 
State  Prison,  Dir.  of  Institutions — $8,000 
worth  of  equipment  for  lee  plant  at  state 

prison. 
Tex.,  Abllene^M.  M.  Jones,  1217  Grape 

St.   (newspaper) — linotype  machinery. 
Tex.,  Dallas — G.  C.  Worthington,  1204 

Dallas  County  Bank  Bldg.,  (contractor) — 
20  ft.  trimmer,  42  in.  fan  and  blow  pipe. 

Tex.,  Eastland — Arab  Gasoline  Co. — ma- 
chinery and  equipment  for  proposed  $150,- 

000  refinery. 

Va.,  Culpeper — Culpeper  Creamery  Co. — 
4  ton  Ice  machine. 

Ta.,  Blohmoud — Old  Dominion  Sand  & 
Gravel  Co.,  17  th  and  Doclt  Sts. — drag  line 
bucket  outfit. 

W.  Va.,  Charleston — Bd.  of  State  Con- 
trol, S.  Larkin,  Pres. — vocational  equip- ment for  $230,000  trades  school,  to  replace 

that  which  was  destroyed  by  Are. 

W.  Va.,  SUtersvlUe — Chadderton  &  Brad- 
ley— ice  making  machinery  and  equipment. 

W.  Va.,  Warwood — United  States  Corru- 
gated Fibre  Box  Co. — fibre  box  making  ma- 

chinery and  equipment  for  $27,000  addition 
to  plant.  i' 

Wis.,  Arcadia — A-G  Creamery  Co.,  A.  G. 
Wieland,  Purch.  Agt. — one  testing  machine, 
one  power  churn  and  belting. 

Wis.,  Green  Bay — H.  Dietsch,  520  Cedar 

St.  (dairy  products) — refrigeration  ma- chinery, power  churn,  separator,  belting 
and  shafting. 

Wis.,  Hartford  —  The  city,  TV.  Radtke, 
City  Clk. — quotations  until  Apr.  17  for  one 
500.  ft.  air  compressor. 

WU.,  Marinette — A.  Z.  White,  2344  River- 
side Ave. — flour  mill  machinery,  including 

grinders,  crushers  and  sifters. 

Wis.,  Milwaukee— S.  B.  Copps,  333  Hart- 
ford Ave. — stone  crushing  machinery,  capac- 

ity 600  tons  per  day. 

Wis.,  Milwaukee — Eastern  Hand  &  Wet 
Wash  Laundry,  612  Walnut  St.,  M.  H. 
Cohen,  Purch.  Agt. — power  washing  ma- 

chines, manglers  and  extractors. 
Wis.,  Milwaukee  —  Milwaukee  Parlor 

Frame  Co.,  1173  26th  Ave.  (manufacturer 
of  furniture  frames),  G.  A.  Kelly,  Purch 
Agt. — 8  in.  sticker  and  2  spindle  shaper, 
both  with  electric  motor  drive. 

Wis.,  Milwaukee  —  North  End  Printing 
Co.,  1671  6th  St.,  G.  J.  Holtz.  Purch.  Agt. — 
16  or  19  In.  paper  cutting  machine. 

Wis.,  Milwaukee— E.  C.  Schumacher,  114 
Lincoln  Ave.  (carpentry  and  millwprk) — Universal  woodworking  machine  of  several 
operations. 

Wis.,  Milwaukee — Seamless  Steel  Tubes 
Co.,  27th  and  Canal  Sts.,  E.  J.  l-ansing, 
Purch.  Agt. — ^welding  machines. 

Wis.,  Milwaukee — Sewerage  Comn.,  508 
Market  St.,  J.  H.  Fowies,  Secy. — two  2  ton, 
3  motor  electric  traveling  cranes:  three  10 
ton  hand  operated  traveling  cranes ;  or 
three  10  ton  traveling  cranes  with  motor 
hoisting  apparatus,  bridge  and  trolley,  hand 
operated. 

Wis.,  Plymouth — Phoenix  Cheese  Co.,  R. 
A.  Harbach,  Mgr. — 30  ton  ice  machine, 
also  refrigerating  and   power  machinery. 

Wis.,  Sheboyaran — E.  Mohr,  711  North  8th 
St. — baking  machinery,  Including  mixers, 
power  equipment,  belting,  etc. 

Wis.,    Superior  —  Douglas    Creamery    & 
Produce    Co.,    c/o    L.    T.    Powell,    1st   Natl. 
Bank  Bldg. — ^power  churns  and  separators. 

Wis.,    Verona — W.    Wild — equipment    for 
proposed  blacksmith  shop. 

Wis.,  Waukesha — Waukesha  County,  c/o 
C.  J.  Hahn,  Engr.,  Court  House — gravel  pit 
equipment,  including  rock  crusher. 

N.  S.,  Oxford — Oxford  Mfg.  Co.,  Ltd. 
(textiles) — one  48  x  48  finished  carding 
machine,  Davis  &  Ferber  make. 

Ont.,  Brantford — Brandon  Shoe  Co.,  A. 
Brandon,  Mgr. — machinery  and  equipment 
for  shoe  factory,  to  replace  that  which  was 
destroyed  by  fire. 

Ont.,  Hamilton — Hamilton  Uniform  Cap 
Co.,  214  King  William  St.,  A.  Uger,  Mgr. — 
special  machinery,  to  replace  that  which 
was  destroyed  by  fire. 

Ont.,  Larder  I,ake — Maple  Leaf  Mining 
Assn.,  address  A.  B.  Ilett.  Woolworth  Bldg., 
Watertown,  N.  Y. — machinery  and  equip- 

ment for  gold  mining  operators.  Including 
ore  crushers,  concentrating  tables,  air  com- 

pressors, drills,  mine  pumps,  elevator  and 
conveying  equipment,  also  assay  machinery 
and  equipment. 

Ont.,  Benwick  —  Kaiser  &  Laurler — 
eauipment  for  extensive  deep  oil  well  drill- ing. 
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CaUf.,  BmeryvUle — The  Detroit  Steel 

Products  Co.,  251  Kearny  St.,  San  Fran- 
cisco, is  receiving  bids  for  the  construction 

of  a  1  story  factory  and  warehouse  on  64th 

and  Boyle  Sts.,  here.  Cost  will  exceed  $25,- 000.  W.  J.  Miller,  417  Market  St.,  San 
Francisco,  iVrcht. 

Calif.,  Los  AngeJes — ^The  Black  &  White 
Taxi  Co.,  Alexandria  Hotel,  awarded  the 
contract  for  the  construction  of  a  3  story, 
100  X  125  ft.  garage  on  Olive  and  4th  Sts. 

Calif.,  Los  AnKBles — The  city  will  soon 
receive  bids  for  the  construction  of  a  high 
school,  including  auditorium  and  shop 
buildings,  for  Fremont  School  on  San  Pedro 
St.  Estimated  cost  $600,000.  E.  Berg- 
strom.  Citizens  NatU  Bank  Bldg.,  Los  An- 

geles, Arcbt. 
Calif.,  San  Pranctaco  —  D.  O'Neill,  273 

Minna  St.,  will  build  a  1  and  2  story  ma- 
chine shop  on  Foisom  St.  near  4th  St.  Esti- 

mated cost  $20,000. 

Calif.,  San  Leandro  (Oakland  P.  O.) — 
The  Durant  Motors  Co.  of  California,  10910 
East  14th  St.,  Elmhurst  (Oakland  P.  C), 
is  having  plans  prepared  for  the  construc- 

tion of  a  2  story,  80  x  600  ft.  automobile 
body  factory,  here.    Private  plans. 

Conn.,  Hartford — S.  Vogel  &  Sons,  Rice 
Court,  are  having  plans  prepared  for  the 
construction  of  a  1  story,  62  x  190  ft.  gar- 

age and  shipping  building  on  High  St. 
Estimated  cost  $100,000.  F.  C.  Walz,  407 
Turnbull  St.,  Hartford,  Archt. 

.  Kan.,  Wichita— E.  W.  Singleton  and  H.  J. 
Ellis,  Douglas  Ave.,  are  having  plans  pre- 

pared for  the  construction  of  a  1  story,  79  x 
120  ft.  garage.  Estimated  cost  $25,000. 
Private  plans,  Herman  Motor  Co.,  212 
West  Douglas  St.,  lessee. 

Ky.,  Louisville — The  Klein  Motor  Co.,  949 
South  3rd  St.,  plans  to  buiid  a  5  story,  50 
x  200  ft.  salesroom,  garage,  trimming  room, 
paint  and  repair  shop  at  942-44  South  3rd 
St.  Estimated  cost  $125,000.  Engineer  or 
architect  not  selected. 

Mich.,  Battle  Creek — The  Michigan  Metal 
Products  Co.  win  soon  award  the  contract 
for  the  construction  of  a  1  story,  60  x  100 
ft.  and  25  x  50  ft.  machine  shop  and  office 
building  additions  to  its  factory  on  21st  St. 
Estimated  cost  $35,000.  A.  B.  Chanel,  Post 

Bldg.,  Archt. 
Miss.,  Shelby — The  A.  R.  Cames  Motor 

Co.  has  had  plans  prepared  for  the  con- 
struction of  a  60  X  130  ft.  garage.  Esti- 

mated cost  $40,000.  Alsop  &  Callahan,  752 
Randolph  Bldg.,  Memphis,  Tenn.,  Archts. 

Neb.,  Grand  Island — The  Teeter-Homan 
Co.  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  132  X  132  ft.  garage.  Esti- 
mated cost  $40,000. 

N.  J.,  Elizabeth  —  Day  &  Zimmerman, 
Archts.,  6th  and  Chestnut  Sts.,  Phila.,  Pa., 
are  receiving  bids  for  the  construction  of  a 
1  and  2  story,  165  x  600  ft.  type  factory, 
here,  for  the  Amer.  Type  Founders  Co.. 
Communipaw  Ave.,  Jersey  City.  Noted Dec.  28. 

N.  T.,  Buffalo — The  Genl.  Castings  Corp., 
577  Tonawanda  St.,  plans  to  rebuild  Its 
foundry,  which  was  destroyed  by  fire.  Cost 
between  $50,000  and  $60,000.  Engineer  or 
architect  not  announced. 

N.  v..  New  York — The  Brad  Realty  Co., 
c/o  J.  DeHart,  Engr.  and  Archt.,  1039  Fox 
St.,  win  build  a  1  story,  100  x  100  ft.  gar- 

age on  East  137th  St.  Estimated  cost 

$30,000. 
N.  Y.,  Ogdensburs — The  C.  E.  Castle  Co., 

Greene  St.,  has  had  plans  prepared  for  the 
¥;onstruction  of  a  machine  shop  and  garage. 
Cost  between  $40,000  and  $50,000.  G.  E. 
Wilson,  Archt. 

North  Carolina — The  Atlantic  Coast  Line 
R.R.,  Atlantic  Coast  Line  Bldg.,  Wilming- 

ton, plans  to  expend  $26,000,000  for  im- 
provements. Including  shops  at  various 

points,  large  coach  and  repair  shop  at 
Rocky  Mount  and  enlargement  of  shops  at 
Wilmington,  etc.,  J.  E.  WiUoughby,  Ch. 
Engr. 

0„  Bridgeport — W.  MeConnoughy,  Main 
St.,  awarded  the  contract  for  the  construc- 

tion of  a  3  story,  44  x  67  ft.  garage  and 
sales  station.     Estimated  cost  $40,000. 

O..  Cleveland  —  The  Central  Brass  Co., 
6203  Cedar  Ave.,  awarded  the  contract  for 
the  construction  of  a  1  story,  102  x  140  ft. 
foundry  on  East  55th  St.  and  Bragg  Court. 
Estimated  cost  $50,000.     H.  H.  Klein,  Secy. 

O.,  Cleveland — The  Indian  Oil  Products 
Co.,  7010  Harvard  Ave.,  has  had  plans  pre- 

pared for  the  construction  of  a  1  story,  66  x 
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150  ft.  garage  at  3852  West  25th  St.  Esti- mated cost  $40,000.  J.  Roski,  Mgr.  Private 

plans. O.,  Cleveland — L.  A.  Skeel,  7016  Euclid 
Ave.,  awarded  the  contract  for  the  construc- 

tion of  a  1  story,  102  x  165  ft.  and  a  2 

story,  85  x  120  ft.  store,  office,  service  sta- 
tion and  garage,  at  7111  Euclid  Ave.  Esti- 

mated cost  $150,000. 

O.,  Cleveland  —  The  Superior-Forty- 
Ninth  Co.,  c/o  G.  Paul,  611  Fidelity  Mort- 

gage Bldg.,  has  had  plans  prepared  for  the 
construction  of  a  1  story,  182  x  203  ft.  gar- 

age on  Superior  Ave.  and  East  51st  St. 
Estimated  cost  $75,000.  J.  F.  Steftens,  611 
Fidelity  Mortgage  Bldg.,  ArchU 

O.,  East  Liverpool — The  Chevrolet  Motor 
Co.,  c/o  J.  A.  Trotter,  is  having  plans  pre- 

pared for  the  construction  of  a  3  story,  75  x 
85  ft.  garage  on  Market  St.  Estimated  cost 
$50,000.  A.  McHenry^  c/o  Potters  Lumber 
Co.,  East  Liverpool,  Archt. 

O.,  East  Liverpool — The  Liverpool  Motor 
Car  Co.  is  having  plans  prepared  for  the 
construction  of  a  2  story,  50  x  135  ft.  gar- 

age. Estimated  cost  $50,000.  Private  plans. 
O.,  Mansfleld — The  Standard  Oil  Co.  of 

Ohio,  East  Ohio  Gas  Bldg.,  Cleveland,  is 
having  plans  prepared  for  the  construction 
of  a  1  story  warehouse  and  garage,  here. 
Estimated  cost  $40,000.  E.  B.  Wagoner, 
East  Ohio  Gas  Bldg.,  Cleveland,  Archt. 

O.,  Salem  —  The  Victor  Stove  Co.,  208 
Depot  St.,  is  receiving  bids  for  the  construc- 

tion of  a  1  story,  80  x  150  ft.  foundry.  Pri- 
vate plans. 

O.,  StenbenvlUe — The  Nash  Brandt  Co., 
537  Lawson  Ave.,  will  receive  bids  until 
Apr.  6  for  the  construction  of  a  2  story, 
70  X  85  ft.  garage  on  West  Market  St.  Esti- mated cost  $60,000.  Peterson  &  Clark, 
Steubenville,  Archts. 

O.,  Tiffin — W.  H.  Roe  and  Associate  En- 
gineers, S.  H.  Leister,  Engr.  in  charge,  arc 

receiving  bids  for  the  construction  of  a  55  x 

170  ft.  garage  for  F.  S.  Sell. 
O,  Warren — The  Salzenbacker  Motor  Co. 

has  had  plans  prepared  for  the  construction 
of  a  1  story,  35  x  46  ft.  garage.  Estimated 
cost  $40,000.  Watson  Eng.  Co.,  4614  Pros- 

pect Ave.,  Cleveland,  Archts. 
Pa.,  Beaver  Falls  —  T.  F.  Daqulla,  716 

11th  St.,  is  having  plans  prepared  for  the 
construction  of  a  3  story,  43  x  90  ft.  garage 
on  7th  Ave.  and  14th  St.  Estimated  cost 

$60,000.  Carlisle  &  Sharrer,  Jenkins  Ar- 
cade, Pittsburgh,  Archts. 

Pa.,  Clearfield — W.  B.  Holmes,  Jr.,  has 
purchased  site  and  plans  to  build  a  2  story, 
50  X  100  ft.  garage.  Including  storage  house, 
repair  and  paint  shop,  on  Merrill  and  Wil- 

liams Sts.     Estimated  cost  $40,000. 

Pa..  Etna  (Pittsburgh  P.  O.) — The  Etna 
Bulck  Co.,  425  Butler  St.,  awarded  the  con- 

tract for  the  construction  of  a  2  story,  75  x 
100  ft.  addition  to  its  garage.  Estimated 
cost  $40,000.     Noted  Feb.  8. 

Pa.,  FhUa. — F.  A.  Nardy,  3840  Spring 
Garden  St.,  will  build  a  2  story,  100  x  138 
ft.  garage.  Estimated  cost  $60,000.  Noted 
Dec.   14. 

Pa.,  FlttsborKh  —  W.  W.  Martin.  5847 
Center  Ave.,  (motor  trucks),  awarded  the 
contract  for  the  construction  of  a  1  story, 
60  X  190  ft.  sales  and  service  station  at 
5710  Penn  Ave.     Estimated  cost  $40,000. 

Pa.,  Pittsburgh — The  Pittsburgh  Trans- 
former Co.,  Columbus  and  Preble  Sts., 

awarded  the  contract  for  the  construction 

of  a  1  story,  60  x  80  ft.  addition  to  its  fac- 

tory. 

Pa.,  Scranton — The  Wyoming  Motor  Car 
Co.,  416  North  6th  Ave.,  awarded  the  con- tract for  the  construction  of  a  1  story,  40 

X  150  ft.  garage  on  Wyoming  Ave.  Esti- mated cost  $40,000. 

Pa.,  Unlontown — H.  W.  Altman.  Archt., 
Fayette  Title  &  Trust  Bldg.,  is  receiving 
bids  for  the  construction  of  a  2  story,  41  x 

70  ft.  garage  for  the  Unlontown  Automobile 
Co.    Estimated  cost  $50,000.    Noted  Mar.  15. 

Tex.,  Dallas — ^W.  Morrlss,  1017  Elm  St., 
awarded  the  contract  for  the  construction 
of  a  2  storv,  88  x  160  ft.  garage  on  Ervay 
and  Cadiz  Sts.     Elstimated  cost  $50,000. 

W.  Va.,  Huntington — C.  L.  Ritter.  RItter 
Bldg.,  awarded  the  contract  for  the  con- 

struction of  a  3  story,  60  x  160  ft.  garage 
on  4th  Ave.     Estimated  cost  $70,000. 

W.  Va.,  Wheeling — The  Hazel  Atlas  Glass 
Co.,  Consolidated  Life  Insurance  Bldg..  is 

having  plans  prepared  for  the  construction of  a  2  story,  60  x  150  ft.  machine  shop. 
Estimated  cost  $40,000.  C.  W.  Bates,  77 
12th  St.,  Wheeling,  Archt. 

Wis.,  Augusta — The  Ford  Auto  .  Co. 
awarded  the  contract  for  the  construction 
of  a  1  story,  40  x  100  ft.  garage  and  repaii 
shop.     Estimated  cost  $40,000. 



American^aehinist 
Volume  58 NEW  YORK,  APRIL  12,  1923 Number  15 

^ ^ 

Combination  Dies  for  Sheet-Metal  Parts 
By  C.  E.  STEVENS 

Chief  Engineer,  White  Sewing  Machine  Company 

Examples  of  work  in  which  several  operations  were 

completed  in  one  set  of  press  tools — Complete  data 
as  to  construction  and  operation 

THE  DIES  DESCRIBED  in  this  article  were 

designed  so  that  several  operations  could  be  done 
in  each  set  and  thus  eliminate  some  of  the  handling 

of  material  that  is  always  necessary  and  that  is  always 

objectionable  in  single-operation  dies. 
The  parts  shown  in  Fig.  1,  2  and  3  are  all  simple  in 

The  pilots  and  piercing  and  trimming  punches  are  all 

set  in  a  machine-steel  punch  pad  K,  which  is  fastened 
to  a  cast-iron  punch  holder  L  with  four  A-in.  fillister- 
head  screws  and  four  A-in.  dowel  pins.  Gutting  and 
forming  punch  M,  is  set  between  the  step  on  punch 
holder  L  and  edge  of  punch  pad  K,  and  held  to  punch 
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FIGS.  1,  2  AND  3 — PARTS  TO  BE  MADE  IN  COMBINATION  DIES 

design,  but  being  used  in  large  quantities  a  consider- 
able amount  of  production  cost  was  saved  by  making 

than  in  combination  dies. 

Fig.  1  shows  a  metal  bracket  with  limits  that  cor- 
respond with  the  average  run  of  sheet  metal  work.  The 

part  in  question  was  produced  in  the  die  shown  in  Fig. 
4,  in  which  A  is  a  cast  iron  die  shoe,  cut  out  to  receive 
die  block  B,  forming  block  C  and  pressure  block  D. 
Die  block  B  has  two  openings  cut  to  receive  trimming 
punches  E  which  are  identical  in  shape,  one  being  right 
and  one  left,  also  two  round  piercing  holes  and  two 
holes  for  pilots,  the  piercing  holes  being  bushed. 

Stripper  G  is  ̂ -in.  cold-rolled  steel,  cut  out  to  receive 

punches  and  pilots,  and  held  in  place  by  four  i^-in.  hex. 
head  cap  screws  and  four  A-in.  dowels  which  extend 
through  stripper,  guides  and  die  block,  screwing  into 

the  cast  iron  die  shoe.  The  guides  H  and  J  are  J-in.  in 
thickness,  which  allows  ample  room  for  feeding  the 
stock.  Back  guide  K  extends  beyond  the  end  of  die 
block  B  to  assist  in  feeding  the  stock. 

holder  L  by  four  i-in.  fillister-head  screws.  It  is  drilled 
to  receive  two  kickers  iV,  which  are  a  sliding  fit  in  punch 
M  and  act  against  a  coil  spring  to  strip  the  work  from 

the  punch  after  being  formed. 
In  making  forming  punch  M,  the  radius  is  slightly 

less  than  the  finished  part,  which  allows  for  a  certain 
amount  of  recoil.  The  cutting  edge  is  sharp  while  the 

forming  edge  has  a  ;fe-in.  radius.  The  same  procedure 
was  followed  when  forming  the  radius  on  pressure 
block  B.  This  block  is  a  slip  fit  between  die  block  B 
and  forming  block  C,  and  is  held  in  place  by  two 

shoulder  screws  0.  Three  square  coil-springs  are  us°d 
for  forming-pressure,  and  hold  the  blank  from  slipping 
while  being  formed. 

In  operating  the  die  the  stock  is  fed  between  the 
guides  and  held  back  against  guide  H.  The  distance 
between  the  guides  at  the  starting  edge  of  the  die  to  the 

openings  for  trimming  punches  is  s^-in.  greater  than 
the  width  of  stock,  while  the  remainder  of  the  space, 
or  from  the  trimming  edges  to  the  cutting  edge  of  the 
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FIG.  4— COMBINATION  DIE  FOR  PART  SHOWN  IN   FIG.   1 

die,  the  distance  between  the  guides  is  but  0.005-in.  The  first  step  is  to  feed  the  stock  to  a  point  about 
greater  than  the  width  of  the  trimmed  blank.  By  mak-  *  in.  beyond  the  piercing  holes.  Then  the  press  is 
ing  this  portion  of  the  guides  a  fair  fit,  together  with  tripped,  at  which  time  two  holes  are  pierced.  The 
gage  P,  the  strip  is  held  in  alignment  while  being  cut  off.     stock  is  then  fed  forward  until  these  two  pierced  holes 

   line  with  the  pilot  holes.    The  next  stroke  of 

/^  '  ~~\       the  press  pierces  two  more  holes  and  trims 

]::::::± 

-1   ^ 

2"
 

^ O    o     o 

,^ 

# 

C) 

m 

1 

b 

  O""o"" 

  --- 

  in 

^ 

  ^ 

"> 

t^,_."!ii^! 

FIG.   5— COMBINATION  DIE  FOR  PART  SHOWN  IN  FIG.   2 

the  blank.  The  same  procedure  is  followed 
for  the  third  stroke,  after  which  the  stock  is 
fed  against  gage  P  and  a  complete  part  is 
made  at  each  stroke  of  the  press  and  blown 
from  the  die  by  compressed  air. 

The  trimming  punches  E  are  made  with  a 
heel  which  causes  the  punches  to  enter  the 
openings  before  any  cutting  is  done.  Also,  it 
will  be  noticed  the  pilots  are  of  ample  length 
and  bring  the  stock  in  place  before  the  trim- 

ming punches  start  to  cut. 
After  the  blank  has  been  cut  off  by  punch 

M,  the  press  descends  and  block  D  is  brought 
down  against  the  cast-iron  shoe,  giving  a 
solid  base  for  forming.  When  the  cutting 
die  is  reground  the  same  amount  is  taken  off 
of  the  bottom  of  block  D  and  washers  are 
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put  under  the  head  of  shoulder  screws  0  to  bring  the    was  necessary  to  hold  it  to  fairly  accurate  dimensions. 
block  to  the  correct  height. 

By  running  the  press  about  50  strokes  per  min.,  the 
operator  was  able  to  feed  the  stock,  letting  the  press  run 
continually  for  the  full  length  of  the  strip,  which  in  this 
case  was  6  feet. 

The  piece  shown  in  Fig.  2  is  a  bracket  used  in  connec- 
tion with  a  certain  shipping  crate,  and  the  width  was 

such  that  a  IS-in.  strip  stock  could  be  used,  the  material 
being  hot-rolled  pickled  steel. 

The  die  used  to  produce  this  part  is  shown  in  Fi^.  5 
and  was  rigidly  built  to  withstand  heavy  production. 
A  is  a  semi-steel  die  shoe,  machined  to  receive  die 

block  B  and  forming  blocks  C  and  D.   

Die  block  B  is  made  of  tool  steel  and  /^ contains  four  piercing  holes  which  are 
bushed  so  that  the  pierced  holes  could 
be  kept  to  a  given  size.  This  block 
is  fastened  to  the  die  shoe  A  with  two 
A-in.  fillister-head  screws  from  the 
bottom  and  two  A-in.  hex-head  cap 
screws  and  three  dowels  which  enter 
from  the  top,  which  also  hold  stripper 
E  and  guides  G  in  place.  Both  stripper 
and  guides  are  made  of  cold-rolled 
steel,  the  stripper  being  t^s  in.  thick. 
The  guides  are  J  in.  thick,  the  back 
guide  extending  beyond  the  edge  of 
die  block  B  to  assist  in  feeding  the 
stock. 
Forming  block  C  is  made  of  tool 

steel,  hardened,  and  is  fastened  to  die 
shoe  A  with  two  i-in.  fillister-head 
screws.  This  block  is  made  i  in. 
higher  than  the  top  of  die  block  B  to  act 
as  a  support  for  cutting  punch  H,  also 
as  a  stop  for  stock. 

Forming  block  D  is  tool  steel,  hard- 
ened, and  held  in  place  with  two  i-in. 

fillister-head  screws  and  two  i-in. 
dowels.  The  top  of  the  angle  or  form- 

ing edge  is  the  same  height  as  the 
top  edge  of  die  block  B. 

Four  piercing  punches  /  are  held  in 
a  machine  steel  pad  K,  which  is 
fastened  to  a  semi-steel  punch  holder 
L  with  four  tir-in.  fillister-head  screws 
and  two  dowels.  The  punch  holder  is  milled  to  receive 
both  punch  pad  K  and  punch  H,  the  two  being  a  tight 
drive  fit  in  the  milled  slot. 

Punch  H  is  made  of  tool  steel,  hardened,  and  is  fast- 
ened to  punch  holder  L  with  four  A-in.  fillister-head 

screws  and  one  dowel.  It  is  drilled  to  receive  kicker  M 
which  is  a  sliding  fit  in  punch  H,  and  being  backed  up 
with  a  coil  spring  acts  as  a  knock-out  for  the  formed 
piece.  The  cutting  edge  of  punch  H  is  ground  at  3  deg. 
while  the  other  edge  has  a  4-in.  radius. 

In  feeding  the  stock,  it  is  passed  between  guides  G 
to  about  I  in.  beyond  the  cutting  edge  of  die  block  A, 
and  the  first  stroke  of  the  press  pierces  four  holes  and 
trims  the  edge.  The  stock  is  then  moved  forward  to 
block  or  gage  C  and  each  stroke  thereafter  makes  a 
complete  piece.  The  press  runs  fifty-five  strokes  per 
minute  and  is  equipped  with  air,  which  blows  the 
formed  piece  from  the  die,  enabling  the  operator  to 
keep  the  press  running  at  a  maximum  rate  until  the 
strip  is  finished. 

The  part  shown  in  Fig.  3  is  an  air  deflector,  and  it 

This  part  was  made  in  two  operations.  The  first  opera- 
tion was  to  pierce,  blank  and  form,  as  shown  at  A,  while 

the  second  operation  was  to  shear  two  lugs  and  complete 
the  form  as  shown  at  B. 

The  die  used  in  operation  1  is  shown  in  Fig.  6,  and  is 
of  the  same  general  construction  as  the  dies  shown  in 
Figs.  4  and  5.  Cast-iron  die  shoe  A  is  machined  to 
receive  die  block  B  and  forming  blocks  C,  D  and  E. 
Die  block  B  is  made  of  tool  steel,  and  contains  two 
trimming  openings,  large  center  hole  and  two  small 
holes.  The  edge  is  ground  and  acts  as  a  cutting  edge 

for  punch  G.  Stripper  H  and  stock  guides  /  are  cold- 
rolled  steel  and  all  three  mem- 

bers are  held  in  place  by  four 

2fS^ 

<^2> 

FIG.  6— FIRST  OPERATION  DIE  FOR 
PART  SHOWN  IN  FIG.  3 

A -in.  hex-head  cap  screws  and 
two  dowels.  The  screws  extend 
through  the  stripper  guides, 
and  die  block  and  are  threaded 
into  the  cast-iron  die  shoe. 
Two  A-in.  fillister-head  screws 
enter  from  the  bottom  and 

help  hold  the  die  block  in 

place. 
Forming  blocks  C,  Dand  E 

are  tool  steel,  and  each  held 

in  place  by  two  iiin.  fillister- 
head  screws,  blocks  C  and  E 
being  the  same  height  as  die 
block  B,  while  block  D  is  about 

i  in.  higher  to  act  as  a  sup- 
port for  cutting  punch  G,  also 

as  a  stop  for  the  stock. 
Pressure  pad  K  is  tool  steel  and  contains  one  pilot 

for  locating  the  part  and  holding  while  forming.  This 
block  is  a  snug  fit  in  the  space  made  by  the  blocks  C,  D, 
E  and  B,  and  is  held  in  place  by  four  shoulder-screws 
L.  Four  coil  springs  are  used  to  give  pressure  for  form- 

ing and  holding  the  blank  flat  and  in  place. 
A  cast-iron  punch  holder  M  is  milled  to  a  snug  fit  for 

punch  G  and  punch  pad  N.  Punch  G  acts  as  a  cutting 
off  and  forming  punch.  The  cutting  edge  is  sharp  while 
the  other  three  edges  have  a  slight  radius.  The  punch 
is  fastened  to  punch  holder  M  with  four  i-in.  fillister- 
head  screws  and  one  i-in.  dowel.  The  small  piercing 
punches  are  made  sleeve  type,  by  making  the  bodies  of 
drill  rod  of  substantial  size  and  drilling  for  an  insert 
of  the  size  required  for  piercing.  By  this  method 
stronger  punches  are  obtained  and  in  case  of  breakage 
the  replacement  is  less  expensive  than  the  solid  tsrpe. 
Another  advantage  is  that  an  accurate  alignment  is 
maintained,  due  to  the  fact  that  the  large  body  of  the 
punch  does  not  have  to  be  taken  out  of  the  pad,  which 
would  distort  the  pad  more  or  less. 
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The  trimming  punches  0  are  both  made  with  heels 
to  allow  the  backs  to  enter  the  dies  before  any  cutting 
is  done,  thus  preventing  spreading.  Center  punch  P 
is  drilled  for  a  small  spring  kicker  R,  which  is  used  to 
prevent  the  piercing  following  the  punch  out  of  the  die 
as  the  opening  gets  larger  due  to  grinding.  The  trim- 

ming and  piercing  punches  are  set  in  pad  N  and  riveted 
over  to  prevent  pulling  out. 

In  operating  the  die  the  stock  is  fed  to  point  T,  shown 
in  the  plan  view.  The  first  stroke  of  the  press  pierces 
the  center  hole  and  trims  the  blank  to  shape  at  the  ends. 
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FIG.  7 — SECOND  OPERATION  DIB  FOR  PART  SHOWN 
IN  FIG.  3 

The  stock  is  then  fed  forward  and  stop  S  is  used  as 
shown  by  dotted  lines.  This  stop  is  held  in  by  the 
operator  and  held  out  by  a  small  coil  spring.  The 
second  stroke  of  the  press  repeats  stroke  one,  and  in 
addition  pierces  two  small  holes  and  trims  the  edge. 
The  stock  is  then  fed  to  block  D,  and  each  stroke  pro- 

duces a  piece  as  showm  at  A,  Fig.  3. 
The  distance  between  stock  guides  3  at  the  starting 

portion,  or  part  before  the  trimming  punches,  is  A  in. 
wider  than  the  width  of  stock,  while  the  part  following 
the  trimming  punches  has  a  diameter  0.005  in.  greater 
than  the  trimmed  blank.  This  is  to  align  the  strip  for 
piercing.  The  press  is  equipped  with  an  air  blast  which 
blows  the  formed  piece  from  the  die,  getting  maximum 
production  at  all  times. 

The  second  operation  is  done  in  the  die  shown  in  Fig. 
7,  the  shearing  punches  being  fastened  to  the  die  shoe 
while  the  shearing  die  is  fastened  to  the  punch  holder. 
The  shearing  punches  have  a  heel  on  each  punch  and  a 
shearing  angle  of  15  deg.,  which  shear  and  form  the 
lugs  as  at  B,  Fig.  3.  The  blank  or  part  to  be  formed 
is  placed  on  pilot  A,  while  the  formed  end  is  placed  in 
the  slot  of  block  B,  which  is  a  slip  fit  for  the  blank  as 
formed  in  Operation  1. 

Pressure  pad  C  is  held  in  place  with  four  shoulafer 
screws,  and  pressure  is  applied  by  four  square  coil- 
springs  which  hold  the  part  flat  and  bring  it  from  the 
lower  die  after  being  formed.    Two  spring  kickers  are 

placed  in  the  upper  die.  The  shearing  being  done  on 
a  3-deg.  angle,  the  part  readily  drops  from  the  upper  die 
after  being  started  by  the  kickers.  The  press  for  this 
operation  is  tilted  back  at  an  angle,  and  the  formed  part 
drops  in  a  box  behind  the  press. 

There  are  many  press  parts  that  can  be  produced  on 
dies  of  this  type,  and  costs  lowered.  Another  advantage 
is  the  saving  of  stock,  as  no  web  is  required  between 
blanks,  which  is  the  case  when  a  regular  blanking  die 
is  used. 

Cylinder  Grinding  in  Auto  Repair-Shops 
By  Frank  C.  Hudson 

Cylinder  grinding  is  undoubtedly  growing  in  auto- 
mobile repair  work.  This  is  particularly  noticeable  in 

the  shops  in  the  far  west,  both  on  the  coast  and  miles 
inland  as  well.  One  reason  is  probably  the  fact  that 
more  mileage  per  year  is  gotten  because  of  driving  for 
twelve  months  under  almost  the  same  weather  condi- 

tions. There  is  no  laying  a  car  up  on  jacks  for  three 
or  four  months  as  in  some  sections.  This  constant  use 
gives  the  motors  hard  wear  and  cylinders  have  to  be 
ground  more  in  consequence. 

It  is  also  probable  that  the  dry  season  allows  more 
dirt  to  get  into  the  motors  through  the  carburetors  and 
so  score  the  cylinders.  In  fact  tractor  builders  are  very 
particular  in  this  respect  and  go  to  considerable  trouble 
and  expense  to  put  air  cleaners  on  their  motors.  There 
are  cases  where  a  motor  has  been  practically  ruined  in 

a  single  day's  run  where  air  cleaners  are  not  used  in 
dry  sandy  localities. 

This  brings  us  to  the  question  of  cylinder  grinding 
itself  and  the  number  of  cylinder  grinding  machines  in 
this  section  is  something  that  attracts  attention. 

Of  course  the  work  differs  from  that  in  a  production 
shop  and  yet  men  become  very  expert  in  handling  cyl- 

inder blocks.  There  is,  of  course,  a  difference  of  opin- 
ion as  to  the  best  wheel  to  use  and  we  find  alundum, 

carborundum  and  crystolon  all  having  their  advocates. 
Wheels  from  30  to  36  and  H,  I  or  J  grades  are  com- 

mon, while  303  carborundum  is  a  favorite  with  many. 
There  seems  to  be  no  variation  in  wheels  used  on  dif- 

ferent cylinder  blocks  even  though  they  may  vary  in 
hardness  to  some  extent. 

Manufacture  of  Scales  and  Balances,  1921 
The  Department  of  Commerce  announces  that  accord- 

ing to  reports  made  to  the  Bureau  of  the  Census  th- 
value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  scales  and  balances  amounted  to 
$15,885,000  in  1921  as  compared  with  $20,641,000  in 
1919,  and  $9,734,000  in  1914,  a  decrease  of  23  per  cent 
from  1919  to  1921,  but  an  increase  of  63  per  cent  for  the 
seven-year  period  1914  to  1921.  In  addition,  scales  and 
balances  were  also  manufactured  as  subsidiary  products 
by  establishments  engaged  in  other  industries  to  the 
value  of  $433,000  in  1921,  $786,000  in  1919,  and  $326,- 
000  in  1914. 

Of  the  65  establishments  reporting  products  valued 
at  $5,000  and  over  in  1921,  13  were  located  in  Illinois; 
11  in  New  York;  9  in  New  Jersey;  4  each  in  Indiana 
and  Ohio;  3  each  in  Michigan,  Missouri,  Pennsylvania, 
and  Vermont;  2  each  in  Kansas,  Kentucky,  and  Wis- 

consin; and  1  each  in  California,  Colorado,  Iowa,  Mas- 
sachusetts, Utah,  and  Washington. 
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Conserving  the  Worker's  Vision By  SANFORD  DeHART 
Director  of  Hospital  and  Employment  Departments 

The  R.  K.  LeBlond  Machine  Tool  Co. 

Tendency  of  machinists  to  neglect  their  eyes — Why 
examination  and  correction  are  essential  as  well  as 

economical  —  Effective  magnets  and  anaesthetics 

T VHE  workman's  eyes  are  his  most  valuable  asset. A  qualified  machinist,  with  some  executive  ability, 
might  get  along  very  well  without  legs,  or  in  a 

pinch  without  arms,  but  an  employer  would  be  very 
reluctant  to  employ  a  blind  machinist.  A  deaf  machin- 

ist could,  and  frequently  does,  do  the  work  of  a 
machinist  very  efficiently.  As  a  matter  of  fact,  a  deaf 
machinist  often  makes  a  better  showing  on  the  efficiency 
chart  than  one  who  has  not  this  infirmity,  but  a  sightless 
machinist  is  up  against  it  in  a  machine  shop.    The  most 

Eye  Sight  Conservation  Council  of  America,  New  York, 
says  that  it  is  almost  impossible  to  find  a  man  or 
woman  with  perfect  eyesight,  after  they  reach  the  age 

of  forty.  An  examination  of  more  than  10,000  em- 
ployees in  factories  and  commercial  houses  showed  that 

53  per  cent  had  uncorrected  faulty  vision,  and  13  per 
cent  had  defects  which  were  corrected,  making  a  total 
of  66  per  cent  with  defective  eyes.  The  report  of  the 
Provost  Marshal  General  to  the  Secretary  of  War  on 
the   first   draft   under   the   selective   service    in    1918, 

showed  that  22  per  cent  of 
the  causes  for  rejection  were 
for  visual  defects.  In  Bul- 

letin No.  71,  of  the  United 

States  Public  Health  Serv- 
ice, Washington,  D.  C,  are 

given  the  results  of  an  in- 
vestigation into  conditions  in 

the  garment  industries  of 
New  York  City.  The  visual 
acuity  of  2,906  persons  was 
tested  and  of  this  number 

only  743  had  normal  vision 
in  both  eyes.  In  98  cases 
the  vision  was  normal  in  one 

eye,    but    defective    in    the 

FIG.    1— A    SHOP  WHERE    DROP 
LIGHTS    GAVE    INADEQUATE 

ILLUMINATION 

remarkable  part  of  all  this 
is  that  the  worker  is  thor- 

oughly cognizant  of  the 
necessity  of  good  vision,  and 
yet  there  is  no  part  of  his 

anatomy  that  he  so  persist- 
ently neglects  and  abuses. 

After  reading  some  of  the 
surveys  made  by  competent 

eyesight  conservation  organ- 
izations, one  would  almost 

think  that  poor  vision  was 
compulsory  in  industry.  The FIG.  2— THE  SAME  SHOP  AFTER  A  BETTER  LIGHTING  SYSTEM  WAS  INSTALLED 
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Fig.  3 — A  man  with  two  good  eyes  got  work  at  the  foun- 
dry as  a  chipper.  The  foreman,  being  on  the  job,  obtains  a 

pair  of  safety  goggles  and  hands  them  to  the  man  with  two 
good  eyes.  Then  he  calls  the  man's  attention  to  the  rule 
about  wearing  the  goggles. 

other,  while  in  1,655  cases  the  vision  of  both  eyes  was 
defective.  Of  the  2,163  persons  with  defective  vision 
11  per  cent  wore  glasses,  and  of  these  20  per  cent  wore 
glasses  which  would  wholly  correct  their  visual  defects. 
Out  of  the  2,800  cases  of  defective  vision  found  by  one 
examiner  in  an  automobile  factory,  only  212  placed 
themselves  under  proper  treatment. 

After  reading  the  report  of  the  American  Engineer- 
ing Council,  that  eye  accidents  were  the  chief  source 

of  avoidable  national,  waste  in  industry,  an  industrial 
manager  in  the  Middle  West  conferred  with  his  oculist 
and  optician  and  arranged  to  pay  for  the  examinations 
and  supply  glasses  at  cost  where  they  were  needed  by 
the  employees.  The  examinations  of  the  employees  in 
this  plant  showed  that  20  per  cent  had  absolute  normal 
eyesight;  40  per  cent  had  slight  defects  that  did  not 
warrant  correcting  lenses;  the  remainder  were  subject 
to  eye  strain  or  impaired  vision  necessitating  glasses. 
The  highest  percentage  of  defective  vision  was  in  a 
class  of  workers  who  made  the  greatest  use  of  their 
eyes.  The  examiner  found  that  ten  out  of  twelve 
workers  employed  in  a  department  where  good  eyesight 
was  of  prime  importance,  could  not  properly  see  the 
work  for  which  they  were  paid. 

Where  Vision  Was  Safety  Factor 

Recently  while  visiting  a  large  steel  plant,  the  chief 
surgeon  related  an  illuminating  incident  to  me  which 
will  serve  to  illustrate  the  importance  of  physical  ex- 

aminations in  industry.  A  workman  whose  duties  were 
confined  to  night  work  was  employed  there  as  a  locomo- 

tive engineer.  When  physical  examinations  were  insti- 
tuted in  the  plant  the  engineer  protested  so  vigorously 

against  being  examined  that  it  aroused  the  suspicions 
of  the  examiner.  When  he  was  given  the  alternative 
of  being  examined  or  quitting  he  agreed  to  be  exam- 

ined. He  was  found  to  have  badly  defective  vision  in 
both  eyes.  Now,  it  is  well-known  that  if  good  vision  is 
at  all  necessary,  it  is  of  paramount  importance  to  the 
locomotive  engineer.  When  questioned  as  to  how  he 
guided  his  engine  and  kept  out  of  difficulties,  he  said 

he  was  governed  altogether  by  the  shadows  that  were 
cast  by  the  buildings  and  other  stationary  objects.  He 
was  subsequently  referred  to  an  oculist  and  his  defect 
corrected.  Today  he  is  one  of  the  greatest  boosters  for 
physical  examination.  So  much  importance  do  railroad 
executives  place  in  the  engineer  having  accurate  vision 
that  they  will  not  permit  him  to  wear  bifocal  lenses. 
He  must  have  two  sets  of  glasses,  one  for  distance  and 
one  for  reading,  while  on  duty.  The  objection,  of 
course,  is  to  the  dividing  line  in  bifocal  lenses. 

It  occasionally  happens  that  one  may  have  defective 
vision  and  not  be  consciously  aware  of  it.  A  physician 
of  my  acquaintance  told  me  that  he  did  not  know  that 

Fig.  4 — Mr.  "Know  It  All"  with  his  two  good  eyes  cannot 
see  where  there  is  any  danger  or  reason  for  wearing  the 
safety  goggles,  and  so  fastens  them  to  his  hat  and  starts 
merrily  to  work. 

his  owTi  left  eye  was  grossly  defective,  until  he  was 
called  to  examine  men  for  the  first  draft  under  the 
selective  service.  However,  he  did  not  fare  as  well  as 
the  locomotive  engineer  referred  to,  for  it  was  found 
that  his  eye  was  totally  blind.  From  the  foregoing  it 

may  be  gathered  that  the  examination  of  the  em- 
ployee's eyes  is  of  great  importance,  especially  where 

close  or  accurate  work  is  required. 

While  most  industrial  managers  appreciate  the  im- 
portance of  acuteness  of  vision  as  one  of  the  indispen- 

sable qualifications  of  the  workers,  very  few  have  made 
any  intelligent  effort  to  ascertain  whether  the  em- 

ployee's vision  is  normal.  It  is  fair  to  assume  that  the 
employer  who  manifests  an  interest  in  the  employee 

to  the  extent  of  having  the  employee's  eyes  examined 
will  also  see  to  it  that  his  workrooms  are  adequately 

illuminated.  Unquestionably,  one  of  the  best  invest- 
ments that  an  employer  can  make  is  good  factory  light- 

ing. Dividends  from  adequate  illumination  start  from 
the  very  first  day  it  is  installed.  Good  illumination 

spells  fewer  accidents,  less  spoiled  work  and  better  eye- 
sight. 

Reliable  statistics  show  that  there  is  39.5  per  cent 
more  stumbling  and  falling  in  shops  during  the  winter 
months  which  are  the  dark  months  of  the  year.  Good 
lighting  at  low  cost  can  be  enhanced  by  the  addition  of 
mirrored  reflectors,  and  prism  surfaced  window-panes 



April  12,  1923 Build  Bigger  Profits  with  Better  Equipment 689 

instead  of  the  ordinary  window  glass  for  windows.  An 
example  of  the  improvements  made  in  one  shop  is  shown 
in  Figs.  1  and  2.  Painting  the  factory  walls  white 
will  do  much  to  cut  down  the  light  bill.  One  factory 
manager  considers  $5,000  a  year  well  spent  for  the 
systematic  cleaning  of  the  lighting  fixtures  and  win- 

dows. Experience  has  taught  him  that  this  is  an 
important  factor  in  reducing  the  cost  of  illumination 
in  his  factory.  The  economic  benefits  accruing  to  both 
employer  and  employee  in  correcting  faulty  vision  and 
the  removal  of  foreign  bodies  from  the  eyes  of  the 
workers  by  competent  persons,  are  matters  not  fantastic 
and  nebulous  and  distant,  but  immediate  and  positive. 
I  can  best  illustrate  these  benefits  by  citing  the  experi- 

ence of  a  large  machine  tool  builder  in  the  Middle  West. 

The  company's  plant  is  situated  about  eight  miles  from 
the  nearest  eye  specialist.  As  much  of  its  work  is  of 
an  abrasive  nature,  in  one  year  35  per  cent  of  the 
employees  applied  to  the  factory  hospital  of  the  con- 

cern for  treatment  for  foreign  bodies  in  the  eyes.  It 
had  been  the  custom  to  send  all  eye  cases  in  which  the 
piece  had  become  adherent  to  the  eye  ball  to  an  eye 
specialist.  During  the  year  1917,  from  this  one  cause 
alone,  there  were  861  hours  lost  or  107  working  days, 

at  a  cost  of  $1,052.  This  amount  included  specialist's 
fees  and  state  compensation,  but  did  not  include  the 
amount  lost  to  production. 

In  May,  1918,  the  company  installed  an  eye  room  in 
its  factory  hospital,  and  was  able  to  reduce  its  lost 

Fig.  5 — But  very  soon  he  is  forcibly  made  to  see  the  error 
of  his  ways. 

time  due  to  eye  injuries  to  436  hours  for  the  year,  and 
incidentally  the  cost  to  $412.  A  further  reduction  is 
shown  in  1919  to  78  hours  at  a  cost  of  $26.  During 
the  year  1920,  for  this  cause,  the  lost  time  was  70  hours, 
costing  $7.50.  During  1921  there  was  no  time  lost  due 
to  eye  injuries.  The  eye  room  was  installed  without 
any  changes  or  additions  to  the  hospital  department. 

The  severity  of  the  eye  cases  was  greatly  reduced  due 
to  the  persistent  education  formulated  by  the  medical 
attendant  in  the  eye  room.  This  education  was  sup- 

plemented by  billboard  propaganda  and  by  stressing 
the  importance  of  wearing  goggles  and  of  having  the 
piece  removed  as  soon  as  it  enters  the  eye.    Figs.  3  to  6 

make  up  a  good  example  of  propaganda  of  this  last 
type.  Much  of  the  success  of  the  eye  room  was  due  to 
the  excellent  co-operation  received  from  the  foremen. 
Another  factor  which  had  an  important  bearing  on  the 
results  obtained  in  eye  work  was  that  all  the  employees 
spoke  English. 

With  reference  to  goggles,  it  is  not  an  easy  matter 
to  get  workers  to  always  wear  goggles  when  the  eye  is 
exposed  to  injury.  A  little  tact  tinctured  with  per- 

sistence will  do  much  to  overcome  the  employee's  objec- 
tions to  wearing  goggles.  The  American  Steel  Foundry 

adopted  a  type  of  goggles  for  chippers  which  reduced 
its  eye  injuries  80  per  cent.  An  objection  which  is 

difficult  to  overcome  is  a  man's  repugnance  to  wearing 
another's  goggles.  One  concern  has  largely  overcome 
this  objection  by  cleaning  the  goggles  in  a  solution  of 

mercury  and  alcohol  in  the  employee's  presence.  An- 
other serious  objection  to  the  use  of  goggles  is  that  in 

hot  places  the  goggles  become  clouded.  However,  there 

are  several  "anti-sweat"  pencils  that  brighten  the  glass 
and  prevent  the  clouded  effect  for  several  hours  after 
each  application. 

Type  op  Lenses  In  Goggles 

Goggles  should  be  accessible  to  employees.  For  those 
who  have  defective  vision,  goggles  with  round  glass 
should  be  furnished.  Care  should  be  exercised  that 
lenses  are  not  prismatic.  It  is  comparatively  easy  to 
test  lenses  to  ascertain  whether  they  are  prismatic  or 
not.  A  very  simple  test  will  tell  one  the  durability  of 
lenses,  for  a  durable  lens  is  one  that  is  properly  heat 
treated. 

At  the  LeBlond  plant  hospital  we  have  found  the 
electric  magnet  a  very  efficient  device  for  the  removal  of 
steel  from  the  eye.  The  Lancaster  portable  magnet  is 
admirably  suited  for  industrial  eye  work.  It  is  sus- 

pended from  a  movable  crane  and  attached  to  a  wall 
plug.  It  is  very  flexible  when  supported  in  this  way 

and  can  be  pushed  up  when  not  in  use.  Another  desir- 
able feature  of  the  magnet  is  that  it  does  not  require 

a  rheostat.     It  is  well  to  know  that  eye  magnets  are 

Fig.  6 — And  now  he  is  a  member  of  the  half -blind  family. 
He  thought  he  knew  it  all!  If  it  were  only  he  who  had  to 
suffer  it  would  be  enough,  but  he  has  a  family. 
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wound  to  operate  over  direct  current  and  will  not  func- 
tion where  alternating  current  is  used,  unless  a  recti- 

fier is  installed. 
Industrial  physicians  are  finding  Butyn,  a  new  local 

anaesthetic,  a  very  valuable  preparation  in  eye  work. 
This  drug  possesses  many  advantages  over  cocaine,  in- 

asmuch as  it  is  not  affected  by  the  Harrison  Law  and 
requires  no  narcotic  blank.  The  anaesthesia  produced 
by  this  preparation  is  more  rapid  than  cocaine  and  is 
more  lasting.  It  is  also  more  eificient  than  cocaine, 
since  it  does  not  dilate  the  pupil  nor  dry  the  eye.  Three 
drops  of  a  two  per  cent  solution  of  Butyn,  instilled  in 
the  eye  penetrates  so  well  and  so  rapidly  that  super- 

ficially placed  foreign  bodies  may  be  removed  without 
discomfort  within  one  minute. 

In  conclusion  I  wish  to  say,  that  the  employer  who 
manifests  an  interest  in  the  employee  to  the  extent  of 
having  his  visual  defects  corrected  is  not  only  assisting 

the  employee's  eyes  in  functioning  better,  but  is  con- 
serving the  employee's  nervous  energy.  It  is  almost  in- 

conceivable but  true  nevertheless,  that  approximately 

35  per  cent  of  one's  nervous  energy  is  normally  utilized 
in  one's  visual  organs.  There  is  a  close  relation  exist- 

ing between  the  eye  and  the  brain,  in  view  of  the  fact 
that  the  optic  nerves  are  portions  of  the  lobes  of  the 
brain  and  the  retina  is  the  outgrowth  of  a  rudimentary 
brain.  Eye  fatigue  means  a  greater  draining  of  nervous 
energy.  The  cost  of  correcting  defective  vision  of  em- 

ployees is  microscopic  compared  with  the  dividends 
derived. 

Getting  Men  for  the  Machine  Industry 
By  Herbert  D.  Harper 

The  report  of  the  National  Machine  Tool  Builders' 
Association  and  the  resume  of  it  by  your  editorial  on 
page  424,  Vol.  58,  of  American  Machinist,  are  good 
arguments  for  the  existence  and  extension  of  vocational 
schools. 

Although  there  are  vocational  schools  in  nearly  all 
localities  training  boys  for  industry,  they  are  not  men- 

tioned in  your  editorial,  and  in  fact,  they  are  rarely 
mentioned  when  a  shortage  of  skilled  labor  is  discussed. 
If  they  are  referred  to,  it  is  always  with  the  implication 
that  the  training  received  in  a  shop  or  factory  is  much 
better.  From  my  experience  as  apprentice  in  a  shop 
and  as  a  teacher  in  vocational  schools,  I  do  not  believe 
that  fact  is  true,  but  on  the  contrary  believe  that  the 
training  received  in  the  average  vocational  or  trade 
school  is  far  superior  to  that  received  in  the  average 
shop  or  factory. 

Experiences  of  the  Youth  Entering  the  Shop 

Social  workers  tell  us  that  children  seeking  work  look 
first  in  the  locality  in  which  they  live.  They  have  no 
way  of  telling  the  kind  or  quality  of  the  work  done 
unless  by  chance  a  friend  happens  to  know,  and  they 
are  as  liable  to  pick  out  a  shop  where  they  do  not  teach 
all  the  trade  as  a  shop  where  they  do.  They  are  told 
that  they  must  start  at  the  bottom,  which  is  proper 
enough,  but  the  bottom  means  assistant  to  a  laborer  and 
the  boy  learns  to  push  a  broom  and  run  errands.  Very 
little  knowledge  of  his  trade  is  obtained  during  the 
first  few  months  or  even  longer.  After  he  has  started, 
the  work  is  not  laid  out  in  any  educational  sequence  and 
he  is  shifted  from  one  job  to  another,  not  at  regular 
stated  intervals,  but  at  the  whim  of  the  foreman.    Even 

if  he  has  bored  and  reamed  a  thousand  collars  he  may 
have  to  do  some  more. 

Then,  how  many  foremen  are  qualified  to  teach?  Cer- 
tainly the  average  foreman  is  not  qualified  because  of 

his  lack  of  technical  knowledge.  He  holds  his  job 
because  he  can  do  a  process  a  little  quicker  or  better 
than  the  average,  but  knowing  how  is  quite  different 
from  teaching  how  as  a  good  many  foremen  have  found 
out.  Some  large  firms  do  employ  a  technical  man  to 
teach  apprentices  and  have  good  apprentice  systems,  but 
the  majority  of  small  firms  do  not  and  they  far  outnum- 

ber the  large  ones.  And  in  those  large  concerns  that 
depend  on  the  foreman  for  instructions,  the  same  limita- 
tioh  controls — the  lack  of  technical  knowledge. 

The  Training  In  the  Average  Vocational  School 

How  far  superior  is  the  training  in  the  average 
vocational  school?  In  the  first  place,  the  shop  teacher 
has  qualified  for  his  position  by  passing  a  written, 
practical  and  oral  test.  To  qualify  for  the  examination 
he  must  be  an  all-round  journeyman,  with  at  least  five 

years'  experience,  and  a  high  school  education  or  its 
equivalent.  In  the  second  place,  the  work  is  arranged 
in  an  educational  sequence  and  each  step  is  explained 
and  the  reason  for  it  given  in  shop  talks  and  demon- 
strations. 

Together  with  the  graded  shop  work  the  student  re- 
ceives a  good  academic  training  based  on  his  shop 

work.  He  is  taught  how  to  draw  and  how  to  figure  his 
job.  He  is  taught  English,  both  oral  and  written.  In 
the  science  class,  he  learns  the  purpose,  use  and  struc- 

ture of  his  work,  with  any  chemistry  connected  with 
its  making.  The  history  of  his  trade  is  taught  that  he 
may  have  some  appreciation  of  the  struggles  of  the 
early  artisans  to  advance  the  science  of  invention  and 
manufacturing.  He  also  learns  the  history  of  his  gov- 

ernment and  the  duties  of  a  citizen,  for  if  the  govern- 
ment is  to  endure,  it  is  just  as  important  for  an 

apprentice  to  be  a  good  citizen  as  a  good  mechanic. 
Labor  unrest  and  disturbances  are  in  a  great  many 
instances  due  to  a  lack  of  understanding  of  our  institu- 

tions. Certainly  the  combined  related  and  trade  work 
makes  a  better  citizen  and  artisan,  for  he  has  been 
taught  not  only  how  to  make  a  living  but  how  to  live. 
He  will  make  a  better  balanced  man,  one  who  will  not 
be  led  astray  by  demagogues  or  agitators  because  in 
the  light  of  his  knowledge  he  can  analyze  their  fallacies. 

The  Employer's  Interest  in  Training 

If  the  above  facts  are  true,  and  I  believe  them  to  be 
true,  should  not  employers  everywhere  take  a  larger 
interest  in  vocational  schools?  The  interest  might  be 

taken  from  the  smaller  viewpoint  of  self-interest,  even 
if  the  larger  viewpoint  of  citizenship  is  not  considered. 
For  the  added  taxes  are  but  a  small  per  cent  of  the  cost 
of  maintaining  an  adequate  apprentice  department,  and 
the  schools  also  decrease  his  overhead  expense  by  weed- 

ing out  the  incompetent  and  unfit.  There  are  several 
ways  in  which  interest  could  be  shown  by  employers, 
namely:  they  could  see  personally  or  through  their 
Chambers  of  Commerce  that  their  local  School  Boards 

appropriate  sufficient  funds  for  the  proper  teaching  of 
trades;  they  could  find  out  if  the  work  being  done  is  of 
high  enough  grade  to  obtain  State  and  Federal  aid.  and 

they  could  give  models  and  parts  for  drawing  and  sketch- 
ing, and  could  arrange  for  Saturday  morning  visits  for 

the  boys  working  in  their  particular  trade. 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

The  eleventh  article  —  Calculation  and  distribution  of 

payroll  —  Systems  of  rating  piecework  —  Recording 
the  time  elapsed  on  a  job  —  Arrangement  of  payroll 

THERE  IS  PROBABLY  no  single  subject  in  the 
whole  industrial  world  that  is  of  more  universal 
interest  than  that  of  wages.  To  the  worker  it 

means  his  living;  to  the  manager,  the  difference  often 
between  profit  and  loss  in  the  operation  of  his  business ; 
to  the  public  it  frequently  means  inconvenience  and  loss 
when  the  first  two  parties  fail  to  agree  and  the  public 
is.  forced  to  shoulder  the  loss  in  one  form  or  another. 
The  cost  accountant  as  such  is  not  interested  in  any  of 
these  phases  of  the  problem  for  they  do  not  come  under 

his  control,  nor  is  he  responsible  for  them.  He  is  con- 
cerned with  the  necessary  records  which  must  be  pre- 

pared for  the  sum  which  the  workers  earn  and  for  their 
allocation  to  the  accounts  which  represent  the  resulting 

benefits.  Hence,  important  and  interesting  as  the  eco- 
nomic and  social  phases  of  this  problem  are,  we  shall 

confine  our  attention  simply  to  the  cost  accounting 
phases  of  the  question. 

Calculation  and  Recording  of  Salaries 

Before  wages  and  salaries  can  be  recorded  and  dis- 
tributed it  is  necessapy  that  they  be  calculated.  In  the 

case  of  what  are  commonly  called  salaries — those  pay- 
ments for  services  which  are  paid  on  a  monthly,  quar- 

terly or  yearly  basis — the  calculation  is  not  usually  very 
difficult.  A  simple  division  will  give  the  amount  of  the 
monthly  salary  check  if  it  is  not  already  expressed  in 
terms  of  a  month,  and  recording  these  salaries  is  equally 
simple.  A  single  salaries  account  which  is  to  be  debited 
and  credited  each  month  with  the  amount  paid  out  in 

salaries,  itemized  by  individuals,  should  be  quite  suffi- 
cient. The  corresponding  credits  and  debits  are  made 

to  cash  through  the  voucher  register  and  the  accounts 
payable  account  and  to  the  appropriate  expense  accounts 
which  are  for  the  purpose  of  recording  the  benefits  con- 

ferred. Usually  a  simple  memorandum  form  of  payroll 

book  will  be  kept  in  which  these  transactions  are  jour- 
nalized, though  it  is  quite  possible  to  use  the  general 

journal  for  them  in  the  case  of  a  small  concern. 
The  only  real  problem  which  arises  in  connection  with 

the  cost  accounting  for  salaries  is  the  question  of  their 
distribution  in  certain  cases.  If  the  individual  devotes 
his  entire  time  to  the  work  of  a  single  department  then 
it  is  evident  that  his  entire  salary  should  be  charged 

to  some  appropriate  expense  account  for  that  depart- 
ment. (The  matter  of  the  detailed  expense  accounts 

will  be  discussed  at  some  length  in  the  following 

articles.)  If,  however,  he  works  in  two  departments, 

dividing  his  time  among  them,  the  salary  division  can 
be  made  in  the  same  ratio.    But  if  the  individual  passes 

in  rapid  succession  from  the  duties  of  one  function  to 
those  of  another,  then  it  is  not  so  easy  to  divide  his 
salary  on  a  time  basis  and  an  arbitrary  separation  is 

sometimes  necessary.    Once  the  decision  is  made,  how- 
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ever,  its  application  in  the  records  presents  no  difficulties 
whatever. 

Since  most  individuals  in  a  manufacturing  concern 
who  are  paid  on  a  salary  basis  are  remunerated  on  the 
basis  of  what  they  accomplish  and  not  on  whether  or 
not  they  spend  so  many  hours  each  week  at  the  plant, 
there  are  no  deductions  to  be  made  for  absences,  unless 
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of  long  duration,  nor  for  irregularities.  In  fact,  it  is 
not  usually  customary  to  make  any  record  of  the  time  of 
arrival  or  departure  of  such  persons. 

When  we  consider  the  remuneration  of  those  workers 
who  are  paid  on  an  hourly  or  weekly  basis,  or  according 
to  their  output  when  at  the  plant,  we  find  that  we  are 
confronting  quite  a  different  problem.  While  it  is  true 
that  in  the  continuous  process  type  of  industry  and  for 
some  of  the  departments  in  almost  all  companies  the 
employees  are  engaged  steadily  in  one  task  throughout 
the  day,  it  is  also  true  that  for  the  intermittent  and 
jobbing  type  of  industry  there  are  usually  more  or  less 
frequent  changes  in  the  jobs  which  the  men  are  work- 

ing on.  These  changes  mean,  of  course,  that  many 
calculations  must  be  made  if  the  labor  cost  is  to  be 
distributed  to  the  various  orders  on  which  the  work  is 
accomplished. 

Incentive  Methods  of  Wage  Payment 

Nor  is  this  the  only  problem  which  must  be  faced  in 
that  connection.  In  recent  years  the  effort  has  been 
made  to  provide  a  more  definite  incentive  to  the  workers 
to  turn  out  satisfactory  work  rapidly  by  paying  them 
certain  bonuses  or  premiums  if  they  perform  their  tasks 
up  to  certain  quality  and  quantity  standards.  Unques- 

tionably it  is  a  desirable  method  if  the  premiums  are 
set  on  standards  which  have  been  established  on  the 
basis  of  careful  time  studies  and  the  conditions  of 
factory  operation  have  been  brought  under  control. 
The  results  under  such  conditions  when  looked  at  from 
the  standpoint  of  the  manager  are  likely  to  be  better 
work,  more  work  and  more  satisfactorily  controlled 
work.  On  the  other  hand  it  must  not  be  forgotten  that 
there  are  certain  costs  which  offset  to  some  extent  the 
gains  which  might  otherwise  be  obtained. 

The  costs  which  are  involved  in  the  setting  of  the 
manufacturing  standards  referred  to  above,  are  usually 
fully  appreciated  by  those  who  are  responsible  for  the 
decision  in  this  matter.  The  costs  of  operation  of  any 
of  the  incentive  methods  of  wage  payment  are  all  too 
frequently  overlooked,  however.  They  are  often  con- 

siderable and  as  they  are  continuous,  their  importance 
must  not  be  minimized.  Since  the  cost  accountant  is 
usually  the  one  to  whom  the  duty  falls  of  making  up  the 
payroll,  he  has  a  very  vital  interest  in  this  matter,  if 

not  from  the  point  of  view  of  cost  primarily,  certainly 
from  the  standpoint  of  the  amount  of  labor  involved. 

As  a  basis  for  comparing  the  labor  involved  in  the 
calculation  of  wages  by  the  newer  incentive  methods  of 
wage  payment,  let  us  first  consider  the  older  methods 
of  day  work  and  piece  rate  methods.  The  first  of  these 
is  not  in  any  sense  an  incentive  method,  but  is  based 
wholly  on  the  amount  of  time  which  the  worker  spends 
at  the  plant  and  presumably  on  some  job.  Its  calcula- 

tion is  the  height  of  simplicity.  The  worker  is  given 
a  certain  wage  rate  per  hour  and  the  amount  of  time 
spent  at  the  factory  multiplied  by  this  rate  gives  his 
earnings  for  the  period,  and  the  amount  of  time  spent 
on  any  order  extended  by  the  same  rate  gives  the  labor 

charge  to  the  order. 
The  Piece  Rate  Method  of  Wage  Payment 

The  piece  rate,  which  is  one  of  the  best  incentive 
methods  of  wage  payment  known,  is  equally  simple, 
though  it  is  developed  on  an  entirely  different  principle. 
A  certain  rate  per  piece  or  unit  of  product  is  set  and 
the  worker  is  paid  at  that  rate  for  all  satisfactory  units 
which  he  completes  regardless  of  the  amount  of  time  he 
takes  to  do  them.  (It  should  be  strongly  emphasized  that 
the  rate  should  be  set  only  on  the  basis  of  carefully 
developed  standards  and  not  by  guesswork,  as  is  so 
often  the  case.)  The  calculation  then  is  simply  the 
extension  of  the  number  of  accepted  units  of  product 
by  the  rate  per  unit.  It  is,  of  course,  necessary  to 
obtain  a  report  on  the  production  of  the  worker  in  the 
form  of  an  inspection  report  before  the  wage  can  be 
determined. 

Let  us  now  compare  these  calculations  with  a  few 
examples  of  the  more  modem  type  of  incentive  methods 
of  wage  pajrment.  The  Halsey  Premium  System  was 
one  of  the  earlier  of  these  methods  and  has  frequently 
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been  used  quite  successfully.  The  data  which  are  needed 
are:  (1)  time  actually  worked,  (2)  quantity  of  satis- 

factory output,  (3)  standard  time  allowed,  (4)  em- 
ployee's rate  per  hour,  (5)  rate  of  premium. 

The  actual  calculation  involves  the  following  steps: 
(1)  Compare  standard  time  allowed  with  time  actually 
taken.    If  the  time  taken  is  greater  than  that  allowed. 1 
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the  calculation  is  the  same  as  for  the  ordinary  day  rate 
method.  (2)  If  the  time  taken  is  less,  then  the  amount 
of  time  saved  must  be  found.     (3)    The  premium  is 
alculated  by  multiplying  the  time  saved  by  the  rate  of 

premium  and  then  by  the  worker's  rate.  (4)  The 
premium  is  then  added  to  the  amount  of  his  regular 
eages  which  is  found  by  the  day  rate  method.  There 

Is  nothing  very  difficult  about  this  computation.    Once 
he  formula  is  established  a  grammar  school  child  should 

be  able  to  apply  it.  It  is  evident,  however,  that  if  the 
calculation  must  be  made  many  times  for  a  day,  the 
cost  will  be  not  a  little  more  than  that  for  either  of  the 
l>ther  methods. 

The  Gantt  Bonus  Method 

Lest  the  method  be  thought  an  isolated  case,  let  us  now 
tonsider  the  Gantt  Bonus  Method  of  wage  payment. 

""The  method  has  earned  much  deserved  popularity  and 
yet  it  involves  not  a  little  labor  in  its  calculation.  The 
data  needed  are :  (1)  time  actually  worked,  (2)  quantity 
of  satisfactory  output,  (3)  the  standard  time  allowed, 

(4)  the  employee's  rate  per  hour,  (5)  the  bonus  rate, 
(6)  the  bonus  time.  The  information  is  about  the  same 
information  as  that  required  for  the  operation  of  the 
Halsey  Premium  System,  though  it  is  utilized  in  a 
somewhat  different  fashion. 

The  various  steps  in  the  computation  are  as  follows: 
(1)  Compare  the  time  allowed  with  the  time  actually 
taken,  if  the  time  taken  is  greater  than  the  time  allowed, 
the  calculation  is  the  same  as  for  the  ordinary  day 
rate.  (2)  If  the  time  taken  is  less,  then  the  bonus  time 
is  multiplied  by  the  bonus  rate  which  is  then  multiplied 

by  the  employee's  rate.  (3)  The  amount  is  then  added 
to  his  regular  wage  found  by  multiplying  his  rate  per 
hour  by  the  number  of  hours  which  he  has  taken.  It 
may  be  seen  that  the  calculation  is  possibly  a  little 
simpler  than  in  the  preceding  case,  but  it  is  still  much 
more  complicated  than  for  the  piece  rate  or  day  rate 
methods. 

One  more  illustration  will  be  given  before  leaving 

the  question  of  wage  calculation.  The  Emerson  Effici- 
ency System  differs  much  more  from  the  two  preceding 
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methods  than  they  do  from  each  other.  The  first  step 
in  the  development  of  the  method  is  to  prepare  an  effi- 

ciency bonus  scale.  According  to  the  scale,  which  can 
be  laid  out  in  an  arbitrary  fashion,  when  the  worker 
attains  a  certain  efficiency  percentage,  he  will  receive  a 
certain  bonus  payment. 

The  next  step  is  to  ascertain  what  shall  be  treated 
as  one  hundred  per  cent  for  each  and  every  task.  In 
addition  to  these  two  elements,  it  is  also  necessary  to 
know,  before  the  wage  calculation  can  be  made,  (1)  the 
time  actually  taken,  (2)  the  quantity  of  satisfactory 

output,  and  (3)  the  employee's  wage  rate.  The  calcula- 
tion is:  (1)  Find  the  ratio  of  the  worker's  rate  of 

output  to  the  standard  rate  of  output.  If  the  ratio 
is  not  high  enough  to  reach  the  efficiency  scale  then  only 
the  ordinary  day  wage  is  paid.  (2)  If  the  ratio  reaches 
the  scale,  then  the  bonus  rate  corresponding  to  the 
efficiency  attained  is  selected.  (3)  The  bonus  rate  is 
applied  to  the  ordinary  day  wage  calculated  in  the  usual 
fashion.  (4)  The  premium  and  day  wage  are  added 
together.  Without  much  question  the  last  method  in- 

volves more  calculation  than  either  of  the  others. 

Similar  illustrations  could  be  given  for  other  incen- 
tive methods  of  wage  payment  such  as  the  Rowan  Pre- 

mium System  or  the  Taylor  Differential  Piece  Rate. 
Enough  has  been  presented,  however,  to  show  that  the 
cost  of  calculation  is  an  element  which  must  be  con- 

sidered in  the  selection  of  an  incentive  method  of  wage 
payment.  It  must  not  be  inferred  that  the  writer  is 
opposed  to  the  employment  of  these  methods  of  wage 
payment.  He  has  had  not  a  little  experience  with 
several  of  them  and  he  believes  thoroughly  in  their 
value  to  a  company.  Their  advantages  often  much  more 
than  offset  any  costs  which  they  may  involve  over  and 
above  those  of  the  simpler  methods.  The  cost  of  their 
calculation  needs  to  be  considered  in  deciding  which 
method  to  select  and  not  infrequently  will  be  a  deciding 
factor  in  the  final  selection. 

Time  Recokding  by  Day  and  Piece 

One  of  the  most  important  elements  in  the  recording 
of  the  payroll  and  the  allocation  of  labor  costs  and 
earned  burden  is  the  recording  of  the  time  of  the 
workers.  Even  though  the  workers  are  paid  by  a  piece 
rate  it  is  necessary  to  collect  the  time  for  each  order 
in  most  cases  in  order  to  be  able  to  apportion  the  earned 
burden  to  it.  In  general,  there  are  two  methods  of  time- 

keeping in  use  at  present. 
One  of  these  methods  is  to  record  the  overall  time 

which  the  workers  spend  at  the  factory  and  to  use  it 
to  check  the  distribution  of  the  time  to  the  several 
orders  or  expense  accounts.    The  way  in  which  such  a 

record  is  made  is  customarily  by  means  of  a  clock  card 
which  the  employee  inserts  in  a  special  clock  each  time 
he  enters  or  leaves  the  plant,  and  by  pressing  a  lever 
records  the  time  thereon.  An  excellent  illustration  of  the 
card  is  shown  in  Fig.  31.  The  other  method  is  to  record 
only  the  time  for  each  job  and  to  sum  these  up  to  find 
out  how  much  time  during  the  day  each  worker  has 
spent  at  the  plant. 

Method  of  Recording  Time  on  Job 

There  are  several  ways  in  which  the  time  for  each  job 
worked  on  may  be  obtained.  Neither  having  the  men 
record  their  own  time  nor  sending  a  time  clerk  around 
occasionally  for  this  purpose  is  a  very  satisfactory  solu- 

tion for  this  problem.  A  much  better  way  is  to  stamp 
the  time  at  which  a  job  starts  on  the  card  which  directs 
the  worker  to  perform  the  task  and  then  enter  the  time 
when  the  lot  is  finished,  using  an  automatic  clock  de- 

vised for  this  purpose.  One  method  which  has  given 
satisfaction  under  many  conditions  is  that  illustrated 
in  Fig.  32.  The  time  started  and  the  time  finished  are 
both  stamped  on  the  time  ticket,  and  the  elapsed  time  is 
found  by  subtraction. 

Another  method  which  has  proved  very  workable 
under  a  wide  variety  of  conditions  is  that  shown  in 
Fig.  33.  Here  the  time  started  is  recorded,  and  the 
time  actually  taken  is  automatically  calculated  at  the 
end  of  the  job  by  putting  the  card  again  in  the  clock 
and  pulling  the  proper  lever.  In  these  ways  the  total 
time  spent  at  the  factory  and  on  each  job  can  be 
obtained  with  a  considerable  degree  of  accuracy,  an 
accuracy  fully  as  great  as  the  calculations  upon  which 
they  are  dependent. 

When  the  time  has  been  recorded,  the  next  task  is  to 
put  in  permanent  form  the  amount  which  the  company 
owes  the  worker,  and  to  do  it  in  such  a  way  that  con- 

trolling entries  to  the  various  accounts  which  are 
affected  by  labor  costs  may  also  be  obtained  therefrom. 
Under  some  conditions  the  plan  is  relatively  simple. 
When  the  workers  are  engaged  on  the  same  class  of 
work  continuously,  even  though  the  jobs  within  that 
class  change  frequently,  the  design  of  a  payroll  book 

is  not  difficult.  The  total  of  every  man's  wage  within 
a  department  whether  he  is  paid  by  the  day  work 
method  or  by  the  piece  rate,  whether  or  not  he  has  an 
opportunity  to  earn  a  bonus  will  then  all  be  charged 
to  one  controlling  account.  So  a  simple  form  like  that 
shown  in  Fig.  34  will  be  all  that  is  needed. 
When  it  happens  that  the  worker  may  work  part  of 

the  time  on  worked  material,  part  on  merchandise  and 
part  on  maintenance  work,  for  example,  then  it  becomes 
necessary  to  sq  arrange  the  payroll  as  to  permit  the 
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segregation  of  the  time  spent  on  these  different  classes 
of  orders.  It  is  also  necessary,  if  overtime  work  comes 
with  any  frequency,  to  provide  for  a  special  record  of 
that  for  it  is  usually  paid  for  at  a  higher  rate  than 
the  regular  time.  It  is  also  necessary  to  face  another 
problem.  When  bonus  or  premium  is  paid  it  is  essential 
that  the  work  be  inspected  before  the  bonus  is  cal- 

culated which  often  means  a  slight  delay  which  would 
interfere  seriously  with  getting  the  payroll  made  up 
quickly  after  the  close  of  the  pay  period. 

The  Bonus  and  Regular  Payrolls 

The  last  problem  is  often  solved  by  taking  the  bonus 
payroll  out  of  the  general  payroll,  setting  it  up  by 
itself  in  some  such  manner  as  is  illustrated  in  Fig.  35. 
The  bonus  can  then  be  paid  at  a  later  date  than  the 
regular  payroll  which  in  this  way  can  be  greatly 
expedited.  The  regular  payroll  can  be  arranged  in  the 
manner  shown  in  Fig.  36.  As  many  horizontal  lines 
may  be  taken  for  each  worker  as  may  be  needed  and 
the  unmarked  columns  at  the  right  provide  a  means  for 
accumulating  the  various  classes  of  charges  in  any 
fashion  which  may  be  most  convenient  for  a  particular 

depai-tment.  These  payroll  forms  are  the  ones  most 
commonly  used. 

Occasionally  it  will  be  found  desirable  to  have  certain 
special  payroll  forms  for  particular  needs.  Fig.  37  is 
an  illustration  of  this  kind  of  thing.  Some  concerns 
have  all  employees  engaged  in  working  on  the  product 

grouped  together  under  sub-foremen  and  instructors 
whose  duty  it  is  to  aid,  instruct  and  guide  the  workers 
as  much  as  possible.  It  is  not  desirable  to  have  them 
drive  the  workers  and  so  it  is  better  to  pay  them  a  bonus 
according  to  the  percentage  of  bonus  hours  worked 
which  are  earned  and  not  according  to  the  amount  of 
the  earnings  of  the  employees  under  them.  Hence,  a 
rather  out-of-the-ordinary  payroll  is  required  to  meet 
the  peculiar  needs. 

The  Payroll  Book  as  a  Journal 

The  first  function  of  the  payroll  is  to  serve  as  a 
register  of  the  indebtedness  of  the  company  to  its 
employees.  The  accumulation  of  the  time  each  has 
spent  at  the  plant  and  his  premium  or  bonus  earnings 
can  easily  be  obtained  from  the  entries  on  the  forms 
illustrated  in  the  various  figures.  Its  second  function 
is  to  serve  as  what  is  essentially  a  journal,  and  it  has 
been  explained  how  the  various  classes  of  entries  are 
kept  separate.  It  is  necessary,  however,  to  prepare  the 
entries  for  the  general  ledger  accounts.  This  prepara- 

tion is  usually  accomplished  by  means  of  a  summary  at 
the  close  of  each  payroll  period  on  the  last  payroll  sheef. 

or,  perhaps,  better  on  a  special  sheet  for  that  purpose, 
its  arrangement  should  be  something  as  follows : 

Merchandise  in  Process 
Worked  Material  in  Process 
Improvements  in  Process 
Administration  Expense 
Auxiliary  Manufacturing  Expense 
Direct  Manufacturing  Expense 
Selling  Expense 
Miscellaneous  (itemized) 

Payroll 
In  general  appearance  it  is  very  much  like  a  general 

journal  entry  which,  fundamentally,  it  is.  The  summary 
is  made  at  the  close  of  each  pay  period  and  also  at  the 
end  of  each  accounting  period  if  the  two  do  not  coincide. 
It  is  necessary  to  follow  such  a  plan  in  order  that  the 
proper  charges  may  be  made  for  the  period  to  the 
various  accounts  and  also  that  the  accrued  payroll  may 
be  shown  as  a  liability.  The  accrued  payroll  is,  of 
course,  the  amount  of  pay  which  the  employees  have 
earned  but  which  has  not  yet  been  paid  them  because 
the  pay  day  has  not  yet  come.  The  payroll  account 

appears  as  follows: payroll  account 
Voucher     Register     (amount  Payroll  Bc>ok  (amount  earned 

paid  employees  for  services       by   employees    by   services 
rendered  during  the  period 
stated  on  the  voucher. 
Credit  therefore  to  the  ac- 

counts  payable   account).* 

rendered  during  the  period 
stated  therein.  Debit  there- 

fore to  in  process,  expense 
and  miscellaneous  ac- counts). 

•The  amount  paid  employees  is,  of  course,  at  once  paid  and  at 
the  end  of  the  accounting  period  the  accounts  payable  account  is 
debited  and  the  cash  account  credited  for  this  amount  as  a  part 
of  the  totals  posted  to  these  two  accounts. 

The  distribution  of  the  labor  costs  to  the  detailed 
records  is  not  difficult  in  theory  and  is  explained  in 
detail  in  the  articles  dealing  with  the  recording  of 
expenses  and  product  and  improvement  costs.  In  brief, 
the  method  is  this:  Each  time-ticket  should  have 
recorded  thereon  the  symbol  of  the  account  or  order  to 
which  it  is  to  be  charged.  After  being  entered  in  the 
payroll  book  the  time-tickets  are  then  sorted  according 
to  the  symbol  and  later  totaled  to  give  the  labor  cost 
allocatable  to  the  order  or  account  in  question.  If  there 
are  employees  on  the  payroll  who  do  not  ordinarily  have 

time-tickets  like  foremen,  it  is  usually  convenient  ~to 
make  out  one  time-ticket  (or  more,  if  their  time  is 
apportioned  to  more  than  one  account)  for  their  time 
for  the  period  in  question.  This  method  facilitates 
sorting  and  checking  by  having  time-tickets  to  account 
for  every  moment  of  time  recorded  in  the  payroll  record. 

The  proper  recording  of  labor  costs  is  essential  to  good 
cost  accounting  because  the  satisfactory  allocation  of  the 
earned  burden  is  often  denendent  upon  them. 
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Methods  of  Machine  Tool  Design 
—Discussion 

By  Albert  Clegg 
Yorkshire,  England 

Under  the  above  title  on  page  563,  Vol.  57,  of  the 
American  Machinist,  A.  L.  DeLeeuw  discusses  the 
design  of  half-nuts  for  use  in  connection  with  the  lead 
screws  of  lathes. 

It  is  recognized  frankly  in  the  article  in  question 
that  there  is  some  difficulty  in  insuring  that  both  halves 
of  the  nuts  bear  equally  on  the  threads  of  the  lead 
screw,  the  statement  being  made  that  it  will  invariably 
be  the  case  that  one  half  is  practically  clear  of  the 
screw  and  the  other  half  does  all  the  work. 

A  Doubtful  Expedient 

There  are  some  British  makers  who  overcome  this 

defect  by  the  doubtful  expedient  of  only  fitting  one-half 
of  the  nut  and  making  up  for  the  lack  of  bearing  sur- 

face by  increasing  the  length.  The  screw  is,  of  course, 
supported  by  half  bearings  on  the  under  side  at  fre- 

quent intervals.    Apart  from  the  fact  that  there  is  a 
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EQUALIZING  DEVICE  FOR  LEAD-SCREW  NUTS 

bending  stress  imposed  on  the  screw,  which  varies 
somewhat  according  to  the  distance  from  a  support,  the 
idea  does  actually  insure  that  a  full  bearing  will  be 
maintained  and  that  the  whole  area  of  the  nut  will  be 
effective. 

To  overcome  the  defects  of  the  orthodox  arrangement 
of  lead-screw  nuts,  the  writer  has  used  an  equalizing 
device,  shown  in  the  accompanying  sketch,  which  prac- 

tically insures  that  both  halves  of  the  nut  will  bear 

equally  on  the  screw.  The  cam-plate  is  in  two  pieces, 
A  and  B,  the  two  being  loosely  connected  by  a  tongue 
and  groove,  C,  so  that  the  cam-plate  proper  may  slide 
somewhat  across  the  face  of  B.  This  arrangement  in- 

sures that  the  two  cam  slots  shall  be  in  intimate  and 
equal  contact  with  their  pins  before  the  halves  of 
the  nut  can  be  moved.  There  will  be  a  slight  tendency 
for  the  upper  half  to  bear  the  heavier  on  the  screw,  due 
to  the  action  of  gravity  which  tends  to  increase  the 
pressure  on  the  upper  half  and  correspondingly  decrease 
the  pressure  on  the  thread  of  the  lower  half.  To  over- 

come this  defect,  it  would  be  necessary  to  have  the  nut 
opening  horizontally  instead  of  vertically,  an  arrangement 
which  would  be  rather  uncommon  but  by  no  means 
unique,  as  there  are  several  makers  who  adopt  this 
principle.  It  is,  however,  open  to  the  objection  that  it 
tends  to  increase  the  distance  the  lead  screw  projects 
from  the  side  of  the  bed.  As  a  matter  of  fact,  Messrs. 
Lang,  of  Johnstone,  Scotland,  have  adopted  this  idea 

of  the  horizontally  sliding  nut  in  their  latest  designs 
of  lathes. 

Two  other  details  of  lead-screw  nuts,  which,  though 
relatively  insignificant,  are  still  sufficiently  important 
to  merit  the  small  amount  of  attention  and  extra  work 
required  to  make  them  more  mechanical  and  durable 
than  they  are  at  the  present  time.  The  items  referred 
to  are  the  cam  slots  and  the  pins  which  slide  in  them. 
In  the  first  place,  the  pins  should  be  fixed  in  the  half- 
nut  and  not  in  the  cam-plate.  By  so  doing  the  pins 
can  be  fixed  in  the  center  of  the  slide  of  the  nut  and 
will  always  be  in  this  position,  whereas  when  the  pins 

are  fixed  in  the  cam-plate — as  shown  in  Mr.  De  Leeuw's 
Fig.  164 — they  become,  in  effect,  cranks,  and  are  open 
to  the  objection  that  during  some  portion  of  their 
action  they  are  tending  to  tilt  the  halves  of  this  nut 
in  the  slides  due  to  their  being  out  of  center.  When 
the  alternative  arrangement  is  used,  the  pins  are 
always  central,  and  consequently,  are  always  exerting 
a  direct,  central  thrust  on  the  nut.  Another  of  the 
points  to  which  exception  is  taken  is  the  shape  of  the 
pins.  This  is  usually  cylindrical,  with  the  result  that 
the  pins  (since  they  slide  in  straight  or  large  radius 
slots)  have  only  line  contacts,  and  consequently  will 
quickly  develop  more  or  less  pronounced  flats.  With 
the  usual  style  of  cam  slots  this  is  inevitable  as  it  is 
practically  impossible  to  have  surface  contact  on  a 
surface  which  is  a  compound  curve,  i.e.,  a  curve  which 
is  neither  an  arc  of  a  circle  nor  a  straight  line.  For 

this  reason,  the  writer's  practice  is  to  make  the  cam 
slots  straight,  as  shown  in  sketch,  and  make  the  pins 
with  square  or  rectangular  heads  to  fit.  The  cylin- 

drical portions  of  the  pins  are  a  running  fit  in  the  nut 
so  that  they  may  turn  slightly  to  accommodate  the 
varying  angles  of  the  cam.  This  arrangement  also 
facilitates  the  manufacture,  as  it  is  a  simple  matter 
to  machine  the  cam  slots  from  the  solid  on  a  keyseating 
machine  of  the  end-mill  type,  the  whole  operation  only 
taking  three  or  four  minutes  with  a  suitable  fixture. 

The  action  of  the  straight  slots  is  a  harmonic  one, 
the  greatest  leverage  being  obtained  when  the  halves 
of  the  nut  are  closed.  This  is  an  advantage  as  it  in- 

sures that  the  nut  will  be  self -locking  and  it  also  means 
that  a  greater  leverage  is  available  for  disengagement. 
Exactly  similar  results,  so  far  as  surface  contact  and 
increasing  leverage  are  concerned,  can  be  obtained 
with  slots  which  are  curved  to  an  arc  of  a  circle,  but 
the  machining  is  a  little  more  complicated  and  will 
probably  consume  slightly  more  time. 

Data  on  Pure  Iron  Alloys 

The  Department  of  Commerce  has  issued  scientific 
paper  of  the  Bureau  of  Standards  No.  464  dealing  with 
the  preparation  and  properties  of  pure  iron  alloys.  This 
paper  is  No.  3  and  treats  particularly  of  the  effect  of 
manganese  on  the  structure  of  alloys  of  the  iron-carbon 
system.  The  authors  are  Henry  S.  Rawdon  and  Fred- 

erick Sillers.  Copies  may  be  secured  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office, 

Washington,  D.  C,  at  ten  cents  per  copy. 
Additional  value  is  found  in  the  three  tables  that  are 

contained  in  the  booklet.  The  effect  of  manganese  on 
the  tensile  properties  of  commercial  carbon  steel, 
normalizing  treatment,  and  the  effect  of  manganese  on 
the  Brinell  hardness  of  the  annealed  alloys  are  tabulated 
and  make  excellent  reference  data.  Many  photographs 
showing  various  effects  obtained  illustrate  the  text. 
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Machining  Blades  for  Steam  Turbines 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

Important  operations  handled  by  both  internal 
and  external  grinding — Drilling  and  milling 
operations — How  the  blades  are  assembled 

THE  CONSTRUCTION  of  steam  turbines  has 
changed  greatly,  and  instead  of  bronze  blades 

which  originally  prevailed,  these  important  ele- 
ments are  now  made  from  a  34  per  cent  nickel  alloy- 

steel.  There  are  some  25  operations  involved,  as  shown 
in  outline  on  the  operation  sheet.  Fig.  10.  All  of  these 
operations  do  not  apply  to  the  blades  illustrated  in  half 
tone  but  the  sheet  gives  a  good  idea  of  the  general 
procedure. 

One  of  the  first  major  operations  is  cutting  the  inside 
radius  of  the  blades.  In  operation  two  blades  are  cut 
at  the  same  time,  being  held  apart  the  correct  distance 
so  as  to  give  the  desired  radius  on  each  blade.  The  tool 

used  is  known  as  a  "rosebud"  drill,  being  distantly  re- 
lated to  the  old  rose  reamer  which  was  formerly  popular 

in  some  kinds  of  work. 
One  method  of  performing  this  drilling  operation  is 

shown  in  Fig.  1,  where  two  large  blades  are  being  bored 
on  a  Newton  horizontal  boring  machine.  This  shows 
the  type  of  tool  used  and  shows  how  the  blades  are 
held. 

An  Unusual  Milling  Operation 

A  very  unusual  milling  operation  is  shown  in  Fig.  2. 
The  blade  to  be  milled  is  held  at  each  end  by  separate 
cam-operated  clamps,  A.     The  two  horizontal  spindles 
B,  carry  gangs  of  cutters  which  mill  the  cross  slots, 
forming  the  tongue  which  fits  into  the  groove  of  the 
rotor.  At  the  same  time,  the  cutters  on  the  vertical 
spindle  C,  mill  a  tenon  on  the  outer  end  of  the  blade, 
and  face  the  outer  end  to  the  correct  length  with  rela- 

tion to  the  slots  cut  by  the  horizontal  cutters.  The 
work  is  done  on  a  Newton  special  milling  machine  with 

spindles  arranged  for  this  particular  job.  A  finished 
blade  is  shown  at  D,  the  tenon  being  at  the  left  and  the 
slots  at  the  right. 

Some  of  the  internal  grinding  operations  are  par- 
ticularly interesting,  principally  owing  to  the  fixtures 

used  in  holding  the  blades.  Figs.  3  and  4  show  similar 

operations,  the  principal  difference  being  in  the  size 
of  the  blade  being  ground.  The  smaller  blades  are 
ground  in  the  Bryant  machine  shown  in  Fig.  3.  The 
blades  are  held  in  pairs,  as  at  A,  the  back  ends  fitting 
into  the  clip  B,  which  locates  and  spaces  them  inside 

the  grinding  sleeve.    With  the  clip  in  place  the  sleeve 
C,  is  placed  over  the  mandrel  D,  which  is  supported  by 
the  stand  on  the  bench  shown.  The  two  blades  are  then 

pushed  down  around  the  mandrel  and  inside  the  sleeve 
until  the  clip  B  fits  into  suitable  slots  in  the  end  of  the 
sleeve. 

Details  of  a  chuck  for  one  of  the  shorter  blades  are 
shown  in  Fig.  5.     The  outer  bearing  surfaces  of  the 

sleeve  are  tapered  about  10  deg.  and  there  are  four 
bayonet-joint  cams  which  force  the  sleeve  back  on  the 
tapered  surfaces  and  lock  it  firmly  in  position.  A  pin 
wrench  in  suitable  holes  in  the  outer  end  of  the  sleeve 
makes  it  easy  to  lock  it  in  place  or  to  remove  it.  Two 
chucks  are  provided  so  that  one  can  be  loaded  while  the 
other  is  at  work. 

A  very  similar  operation  on  a  larger  size  blade  is 
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PIG.  i_HORIZONTAL  DRILLING  OF  TWO  LARGER  BLADES. 
FIG.  2— MILLING  BOTH  ENDS  OF  BLADES 
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FIG.  3— GRINDING  INSIDE  OF  SMALL  BLADES.     FIG.  4— GRINDING  LARGER  BLADES 

FIG.  5— DETAILS  OF  CHUCK 

shown  in  Fig.  4,  where  the  work  is  being  done  on  a 
Heald  internal  grinding  machine.  The  method  of  hold- 

ing the  two  blades  is  very  similar  to  that  shown  before 
as  may  be  seen  in  the  foreground  at  A,  and  the  chuck 
itself  is  of  much  the  same  construction  as  the  one  shown 

in  Fig.  5.  The  operation  is  somewhat  ticklish,  as  the 
ground  part  of  the  blade  is  10  in.  long  and  only  1.3  in. 
in  diameter.  The  output  is  approximately  24  blades 
per  hour.  The  wheel  used  is  about  IJ  in.  in  diameter 
by  I  in.  face,  the  grade  being  38-60  P.  The  stock  re- 

moved is  from  0.005  to  0.007  inch. 

After  the  backs  of  the  blades  are  milled  they  are 
finished  by  grinding  on  different  types  of  machines. 
How  small  blades  are  ground  on  a  Diamond  ring-grind- 

ing machine  is  shown  in  Fig.  6.  The  blades  are  held  in 
a  special  fixture  which  enables  the  operator  to  grind 
them  to  the  proper  angles  on  the  sides,  and  to  rotate 
them  so  as  to  secure  the  desired  radius  on  the  back. 
This  rotation  is  secured  by  the  lever  A,  while  the  pilot 
wheel  in  front  controls  the  in-and-out  feed  of  the  wheel. 

Another  outside  grinding  operation  is  shown  in  Fig. 
7,  the  blades  being  very  large  and  having  a  different 
type  of  dovetail  for  holding  them  on  the  rotor.     Two 

1 

FIG.  6— GRINDING  BACKS  OF  SMALL  BLADES.     FIG.  7 — USING  CAM  GRINDING  M.^CHINE  FOR  LONGER  BLADES 
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blades  are  clamped  to  a  special  mandrel,  A,  and  are 

then  placed  "in  a  Norton  14-in.  cam-grinding  machine 
which  secures  the  proper  oscillation  automatically  from 
suitable  master  cams  on  the  machine.  An  aloxite  wheel, 
No.  36-24  J  is  used. 
An  unusual  grinding  operation  is  shown  in  Fig.  8, 

where  a  specially  constructed  belt  machine  is  used  in 

FIC.  8— BELT  GRINDEK  FOR  LARGE  BLADES 

grinding  the  insides  of  very  large  blades.  The  outer  or 
guiding  wheel  is  of  the  correct  diameter  to  fit  the  blade 
being  ground.  The  blade  is  supported  in  the  frame 
shown,  the  frame  being  suspended  from  a  substantial 
rail  on  which  it  is  moved  back  and  forth  by  the  handle 
at  the  left.     The  machine  can  be  easily  adapted  for 

FIG.  9— ASSEMBLING  BUCKETS  ON  ROTOR 

various  blades  by  changing  the  outer  roller  for  one  of 
the  proper  diameter.  The  grinding  belt  is  approxi- 

mately 16  ft.  long. 
The  method  of  assembling  the  blades  in  the  rotor  is 

shown  in  Fig.  9.  A  notch  is  cut  at  one  point  in  which 
the  blades  are  inserted.  The  blade  is  held  against  the 
rest  at  A  and  the  rotor  slowly  revolved  until  the  other 
blades  are  brought  against  it. 
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What  Is  Wrong  with  the 
Railroad  Shops  ? 
By  L.  J.   VOORHEES 

The  articles  that  appeared  in  the  American  Machinist, 

entitled  "What's  wrong  with  the  Railroad  Shops?" 
call  to  my  mind  experiences  while  grooming  the  "iron 
horse."  These  experiences  have  been  the  fount  of 
many  amusing  reminiscences,  especially  as  they  were 

not  gained  in  a  "one  horse"  shop,  but  in  one  of  the 
largest  and  best  equipped  shops  in  the  country. 
When  I  entered  this  shop  the  building  was  not  en- 

tirely completed  and  the  machinery  was  just  beginning 
to  arrive.  As  fast  as  it  was  located  and  connected  up 
workmen  were  hired  to  operate  it.  They  seemed  to  be 
in  two  distinct  classes;  those  who  came  from  railroad 
shops,  and  those  who  did  not.  The  railroad  shop  men 
did  their  work  in  the  same  manner  as  followed  in  the 
particular  shop  they  came  from  and  their  methods 
were  similar.  Their  greatest  common  outstanding 
feature  seemed  to  be  their  complacent  satisfaction  with 
their  old  methods,  and  an  aversion  to  learning  new 
ones.  The  other  men,  conversely,  were  continually  de- 

vising new  methods  of  doing  better  and  quicker  work. 
Two  Fox  lathes  were  installed  to  handle  the  small 

brass  parts  for  the  air  brake  and  valve  departments. 
Finally  a  man  came  in  who  had  worked  in  a  brass  turn- 

ing department  on  a  similar  machine  and  he  was  given 
one  of  them  to  run.  About  this  time  the  shop  was  put 
on  piecework.  The  lathe  prices  had  been  established 
on  engine  lathes.  Apparently,  this  man  was  not 
familiar  with  piecework  or  the  customs  of  restricting 

the  daily  output  as  his  first  day's  work  came  to  over  $20. 
This  was  more  than  machinists  made  in  a  week  at  that 
time.  But,  did  they  cut  his  piecework  prices?  No! 
Instead,  they  told  him  the  maximum  amount  he  was 

supposed  to  turn  in  for  a  day's  work,  and  that  was 
what  he  turned  in  each  day  from  that  time  until  he 
left,  nearly  two  years  later.  This  restricted  his  out- 

put to  about  what  an  engine  lathe  could  do  on  the  same 
work,  which  was  about  a  quarter  of  what  he  could 
have  done.  So  the  shop  lost  the  increased  production 
of  which  this  type  of  lathe  was  capable. 

Production  Gone  to  Seed 

Several  years  later  I  visited  this  same  shop  and  found 
that  it  had  either  discarded  or  lost  all  the  improvements 
made  by  the  new  men  while  I  was  there.  Work  was 
being  done  just  as  the  railroad  shopmen  have  done  it 
for  years.  The  Fox  lathes  were  idle  and  when  I  asked 
why,  they  told  me  it  was  hard  to  keep  a  man  on  them 

as  they  didn't  have  automatic  carriage  feeds  and  a  man 
must  stand  there  and  feed  them  by  hand  all  day  and  he 
got  no  opportunity  to  sit  down  and  rest.  Valve  seats 
were  made  without  gages.  Packing  rings  were  bored 
one  piece  at  a  time  in  an  engine  lathe.  The  special 
chucks  holding  two  sets  at  a  time  were  gone.  Men 
were  spending  hours  grinding  in  dry-pipe  packing  rings, 
where  they  should  have  spent  minutes  and  all  because 
they  were  made  inaccurately.  As  the  arbors  were  lost, 
hex  nuts  were  held  in  a  milling  machine  vise  and  milled 
one  flat  at  a  time,  and  so  on  throughout  the  shop.  Other 
shops  were  advancing  by  striving  for  better  and  quicker 
methods  of  doing  their  work,  but  this  shop  instead  of 
advancing  was  going  backward. 

Talking   with   the    foreman    about    using    improved 
methods  brought  out  a  number  of  reasons  why  they 

thought  it  impractical,  but  they  would  not  have  been 
considered  serious  obstacles  in  other  shops.  In  general, 
they  seemed  to  feel  that  there  was  a  satisfactory  method 
of  doing  each  job  and  that  the  men  understood  it  and 
could  perform  it  without  much  supervision.  Futher- 
more,  the  men  did  not  like  other  methods  or  under- 

stand them.  Therefore  it  required  more  supervision 
and  there  was  more  likelihood  of  spoiling  something, 
of  which  the  foreman  seemed  to  have  an  inordinate 
dread.  Time  could  be  wasted  without  having  to  answer 
for  it,  but  I  was  given  to  understand  that  when  a  part 

was  spoiled,  someone  "walked  the  carpet." 
Apathy  of  the  Men 

With  the  men,  their  reasons  were  simpler.  They  had 
worked  and  learned  their  trade  and  they  were  getting 

the  shop's  wages  for  machinists,  so  why  should  they 
try  to  learn  new  tricks  or  work  faster?  They  would 
get  no  more  for  it,  and  if  they  spoiled  something  they 
would  catch  hell.  This  was  about  the  usual  reply  to  my 
inquiry  about  using  quicker  or  easier  methods.  As  a 
rule  the  men  seemed  to  think  that  the  more  work  they 
turned  out  the  harder  they  must  work.  They  seemed 
unable  to  comprehend  that  by  using  improved  methods 
it  would  be  possible  to  do  more  work  with  the  same 
effort.  This  seemed  to  be  the  result  of  improper  train- 

ing which  began  with  their  apprenticeship.  When 

learning  their  trade,  the  "old  timers" — using  methods 
learned  in  their  boyhood  from  other  "old  timers" — were 
held  up  as  the  best  men  in  the  shop.  Naturally,  their 

antiquated  methods  were  the  ones  followed  by  the  ap- 
prentices. This  handing  down  of  shop  methods  is  like 

handing  down  clothes,  it  keeps  making  them  older  and 
more  out  of  date. 

A  recent  visit  to  this  shop  again  confirmed  my  former 
conclusions.  The  men  seemed  to  lack  the  incentive  of 

being  able  to  get  more  money  as  they  become  more 

proficient,  so  they  work  along  as  though  on  a  tread- 
mill, without  hope  or  thought  of  improvement.  Many 

of  them  have  the  mistaken  idea  that  the  "Company"  is 
their  enemy.  To  them,  new  methods  are  just  a  means 
of  getting  them  to  work  harder  and  turn  out  more 
work.  So,  for  this  reason  and  because  they  dread  the 
mental  effort  of  changing,  they  oppose  all  new  methods. 
Piecework  is  to  them  an  unjust  means  of  making  them 

do  more  work  for  their  day's  pay.  They  also  feel  that 
it  is  an  unjust  means  of  spying  on  them  by  recording 
the  amount  of  work  they  do,  so  they  carefully  watch 
the  time  reported  for  doing  each  piece  to  make  sure  it 
is  not  low  enough  to  endanger  a  cut  in  their  piecework 
prices.  Losing  their  jobs  and  having  their  wages  cut 
are  their  two  chief  fears.  Lack  of  initiative  and  co- 

operation are  their  chief  drawbacks. 

A  little  education  in  what  constitutes  a  "Company;" 
how  it  is  organized  and  managed,  and  that  they,  them- 

selves, are  an  essential  part  of  the  Company  they  dis- 
trust, is  one  of  their  chief  needs.  This  should  put  them 

in  a  mood  to  cheerfully  accept  improvements  in  tools 
and  methods,  especially  if  an  incentive  were  offered. 
Basing  compensation  upon  the  amount  accomplished  in- 

stead of  the  length  of  the  effort  should  make  it  possible 
to  offer  an  incentive  and  effect  a  saving  at  the  same  time. 

Of  course,  the  starting  point  for  any  improvement  is 
the  minds  of  those  directing  the  work  effected,  and 
now  that  the  American  Machinist  has  pointed  out  the 
need,  it  is  up  to  these  minds  to  make  the  improvements 
necessary  to  bring  the  railroad  repair  shops  up  to  a 
level  with  other  shops. 
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Design  of  gages  continued — ^Principles  employed  in  gaging — Methods  of  gaging 
and  applications  to  various  types  of  work 

IN  ORDER  to  illustrate  the  advantages  of  part  draw- 
ings on  which  the  limits  are  carefully  specified,  an 

example  of  a  sliding  gear  is  shown  in  Fig.  522. 
Attention  is  called  to  the  careful  manner  in  which  the 
diameters  are  specified  both  for  turning  and  grinding, 
as  well  as  shoulder  distances  and  widths  of  slots.  The 

example  shows  a  part  which  must  be  heat-treated  and 
then  ground  after  hardening.  For  this  reason  the  diam- 

eters are  marked  with  sizes  for  both  turning  and  grind- 
ing, and  the  latter  have  tolerances  specified.  As  a 

matter  of  fact,  it  would  be  of  advantage  to  provide  tol- 
erances as  well  on  any  diameters 

which  might  be  used  to  set  up  the 
work,  in  order  that  the  parts  would  be 
made  to  such  sizes  that  they  would  fit 
the  jigs  or  fixtures  used.  Also,  the 
shoulder  distances  in  one  or  two  cases 
could  be  specified  as  =t  s^  in.  In 
general,  however,  this  drawing  is  a 
very  good  example  of  a  part  on  which 
the  important  tolerances  have  been 
carefully  specified. 

A  great  advantage  obtained  by  the 
use  of  this  system  is  that  all  questions 
regarding    the    accuracy    of    certain 
dimensions  are  immediately  settled  by 
a  reference  to  the  drawing,  so  that  it 
is  unnecessary   for   the   workman   to 
communicate  with  the  engineering  de- 

partment or  the  foreman  in  order  to 
find    out    how    closely    certain    parts 
must  be  made  to  given  dimensions.    If  the  engineering 
department  and  the  tool   department  co-operate  with 
each  other,  a  great  deal  of  time  can  be  saved  by  estab- 

lishing the  limits  in  accordance  with  the  requirements 
of  the  work  and  placing  them  on  the  drawing  when  the 
machine  is  first  designed.    By  this  means  a  great  deal 
of  experimental  work  can  be  saved  in  the  fitting  of  the 
first  models  made.    After  the  model  has  been  made,  any 
changes  desirable  may  be  incorporated  on  the  drawing. 

'■    As  in  our  previous  articles  we  are  endeavoring  to 
bring   out   principles  and    show   their   application   by 
means  of  graphic  examples,  in  order  that  the  designer 
may  understand  the  important  points  which  apply  to 

each  individual  subject.  After  the  tolerances  have  been 
established  the  gages  must  be  so  designed  that  they  will 
produce  the  work  and  keep  it  within  the  limits  specified. 
There  are  a  great  many  different  conditions  to  be  con- 

sidered when  gaging  a  product,  and  in  Fig.  523  we  have 
endeavored  to  bring  out  some  of  the  most  important  of 
them  by  means  of  diagrams. 

In  the  example  shown  at  A  the  work  B  is  a  shaft 

which  is  to  be  gaged  for  the  diameter  and  within  cer- 
tain limits.  The  common  m«thod  of  gaging  a  piece  of 

this  sort  is  by  means  of  a  holder  which  contains  two 
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PIG.  522— MARKING  LIMITS  ON  DRAWINGS 

gage  points  C  that  are  set  the  correct  distance  apart  so 
that  the  work  may  pass  between  them  if  it  is  not  too 
large.  There  are  two  other  points  shown  at  D  which 
are  set  apart  so  that  the  work  will  not  pass  between 
them  unless  the  diameter  is  too  small.  In  other  words 

the  points  C  form  the  "go"  portion  of  the  gage,  and  the 
points  D  the  "no  go"  portion.  Gages  which  are  used 
in  this  manner  are  usually  termed  snap  gages  and  they 
are  made  in  a  number  of  different  forms  which  will  be 
mentioned  later  in  the  article. 

A  shaft  may  be  finished  so  that  certain  portions  of  it 
are  apparently  correct  as  tested  by  the  snap  gage  shown 
at  A,  and  yet  hard  and  soft  spots  in  the  shaft  m&y 
produce  an  effect  such  as  shown  in  an  exaggerated  way 
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at  E.  Here  the  diameters  FFF  and  those  at  GG  are 
different,  due  to  variation  in  the  quality  of  the  metal 
which  has  been  machined.  The  snap  gage  might  be 
tried  at  the  points  F,  and  it  would  be  found  that  the 
v/orl:  passes  inspection.  On  the  other  hand,  if  tried  at 
the  points  G,  the  work  would  appear  over-size.  There- 

fore, for  a  test  which  will  determine  whether  the  work 
is  cylindrical  or  uneven  in  its  nature,  a  ring  gage  like 
that  shown  at  H  can  be  used.  By  slipping  this  type  of 
gage  over  the  shaft  and  passing  it  along,  the  high  spots 
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Pia.  623— PRINCIPLES  OF  GAGING 

can  be  detected  by  the  uneven  feeling.  Also,  if  the 
work  were  out  of  round  or  eccentric,  as  shown  at  M,  the 
gage  would  not  slip  over  it  and  it  would  immediately  be 
discovered  that  something  was  wrong.  A  snap  gage 
could  be  passed  over  the  points  K  and  show  the  work  to 
be  all  right,  whereas  if  passed  over  the  portions  L  the 
work  would  appear  over-size. 

In  gaging  taper  work  such  as  the  shaft  in  the  view 
at  tJ  there  are  two  points  to  consider.  One  of  them  is 
the  angle  of  the  taper  and  the  other  is  its  diameter. 
A  taper  shaft  like  that  shown  at  O  is  commonly  gaged 
by  means  of  a  sleeve  P  which  is  slipped  over  the  shaft, 
and  the  diameter  is  determined  by  the  position  of  the 
small  end  in  relation  to  the  end  of  the  shaft.  The  gage 
is  cut  away  on  this  end  so  that  the  limits  are  indicated 
by  the  shoulder.  The  work  if  correctly  machined  would 
stick  through  the  gage  a  distance  shown  at  Q,  and  it 
would  appear  slightly  back  of  the  other  shoulder  a  dis- 

tance shown  at  R.  In  other  words  the  end  of  the  piece 
.should  lie  in  the  position  shown  if  correctly  machined, 
but  any  position  between  the  shoulders  would  be 
satisfactory. 

An  example  of  a  shouldered  shaft  is  shown  at  S.  In 
this  case  the  work  T  has  two  shoulders  V  and  W  and 
their  lengths  must  be  kept  within  certain  limits.  The 
gaging  of  a  shaft  of  this  kind  is  dependent  upon  the 

assembly  of  the  part  and  the  limits  specified.  In  some 
cases  it  may  be  necessary  to  gage  the  dimension  W 
from  the  end  of  the  shaft  and  the  dimension  [7  as 
shown,  while  in  other  cases  the  dimension  W  may  be 
gaged  from  the  end  of  the  shaft  and  the  dimension  V 
also  from  the  end.  The  general  requirements  of  the 
work  determine  the  method  to  be  used. 

In  gaging  a  hole  with  a  plug  gage  of  the  limit  type 
the  plug  itself  has  two  diameters  AA  and  BB,  shown  in 
the  example  Y.  The  AA  portion  of  the  gage  must  go 
into  the  hole  while  that  at  BB  must  not  enter.  For  this 

reason  it  is  customary  to  make  the  portion  AA  con- 
siderably longer  than  the  part  BB. 

In  the  example  shown  at  GG  a  tapered  hole  is  to  be 
gaged  with  a  plug  taper  gage  FF.  The  same  principle 
is  used  here  as  in  the  case  of  the  tapered  shaft  shown 
at  AA,  the  gage  being  cut  away  at  CC  a  sufficient  dis- 

tance to  keep  the  work  within  the  required  diameter. 
The  portion  CC  should  be  slightly  inside  the  hole,  while 
that  at  BD  should  protrude  a  trifle. 

Gaging  Diameters  in  Multiple 

Another  example  is  shown  at  HH  as  a  piece  of  work 
which  has  three  diameters  LL,  MM  and  NN,  all  of 

which  are  to  be  gaged.  Inexperienced  designers  fre- 
quently make  errors  in  designing  gages  for  this  class 

of  work  and  try  to  make  one  gage  to  test  all  of  the 
diameters.  This  practice  should  never  be  followed  as 
such  a  gage  is  not  practical.  Each  diameter  LL,  MM 
and  NN  should  be  gaged  by  separate  limit  gages  and 
their  concentricity  must  also  be  determined  by  separate 
gages  if  these  points  are  important.  The  depth  of  the 
work  must  also  be  gaged  separately,  although  it  is 
occasionally  possible  to  make  indicating  gages  which 
would  register  two  different  depths  on  the  same  gage. 

In  the  example  00  the  distances  PP  and  QQ  must  be 
gaged,  and  it  is  important  that  the  dimension  RR  should 
be  preserved.  For  this  reason  the  depth  gage  which  is 
used  for  this  purpose  should  work  from  the  outside  sur- 

face and  not  from  the  shoulder  QQ.  Here  also  it  is 
possible  to  design  a  single  gage  with  indicating  points 
so  that  both  shoulders  can  be  gaged  at  the  same  time. 

In  the  example  SS  a  large  casting  is  shown  and  the 
points  of  importance  which  must  be  gaged  are  indicated 
at  TT,  UU,  VV,  WW  and  XX.  It  would  be  advisable 
in  gaging  these  depths  to  work  from  the  end  of  the  hub, 
and  gage  the  dimension  XX  as  well  as  TT  from  this 
point.  The  dimension  UU  can  be  determined  from  the 
face  of  the  flange.  A  great  deal  depends  upon  the  con- 

dition of  the  product  and  how  it  fits  the  adjacent  mem- 
bers, and  in  all  gaging  problems  these  points  should 

FIG.  524 — diagrams  SHOWING  APPLICATIONS  OF  GAGING 
TO,  VARIOUS  TYPES  OF  UNITS 
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be  considered  before  an  attempt  is  made  to  design  the 

gages. 
A  number  of  other  applications  of  gaging  to  various 

types  of  units  are  shown  in  Fig.  524.  In  the  example 
shown  at  A  the  distance  B  between  the  centers  of  the  two 
holes  C  and  D  must  be  gaged.  The  principle  used  on  this 
kind  of  work  would  be  to  employ  a  plug  in  each  hole  and 

-  gage  across  the  points  shown  by  the  dimension  E.  If  a 
toolmaker  were  to  measure  a  piece  of  work  of  this  kind, 

he  would  "wring"  a  plug  into  each  hole  C  and  D  and 
then  measure  across  the  dimension  E  with  micrometers. 
A  similar  principle  can  be  applied  by  means  of  suitable 
gages. 

In  the  example  shown  at  F  a  casting  must  be  gaged 
across  the  shoulder  G  and  also  on  the  two  points  H. 
In  this  problem  a  great  deal  depends  upon  whether  the 
outer  edges  of  the  casting  are  rough  or  smooth,  and  it 
would  generally  be  found  advisable  to  first  gage  the 
distance  G  and  then  inspect  the  portions  H  separately, 
working  from  the  shoulder.  If  a  finished  casting  were 
to  be  gaged,  the  outside  would  be  gaged  first  to  the 
shoulder  H  and  then  the  portion  G,  one  of  the  steps 
being  allowed  to  come  as  it  would. 

Methods  op  Gaging  Parts 

In  the  example  N  there  are  several  surfaces  K  and  L 
which  must  be  gaged  from  the  upper  finished  surface. 
As  a  general  thing  it  would  be  better  here  to  gage  the 
portion  K  from  the  upper  surface  and  the  distance  M 
from  the  same  surface.  Otherwise  the  dimension  L 
might  show  an  accumulation  of  errors  which  would 
injure  the  product.  Here  also,  the  general  conditions 
might  effect  the  method  of  gaging. 

In  the  example  0  the  dovetail  portion  is  to  be  gaged. 
This  operation  is  ordinarily  done  by  means  of  a 

templet  gage  which  shows  the  general  form  of  the  dove- 
tail, and  afterwards  measurements  are  taken  across 

steel  rods  shown  at  Q.  The  depth  shown  by  the  arrows 
can  be  measured  by  a  depth  gage. 

In  the  example  R  an  irregular  piece  is  shown  and 
the  various  points  to  be  gaged  are  indicated  at  S,  T,  U 
and  V.  There  are  several  methods  of  measuring  work 
of  this  character  and  the  accuracy  required  determines 
the  method  used.  The  most  common  type  of  gage  for 
this  work  consists  of  a  templet  which  is  cut  out  to  fit 
the  form  of  the  piece  to  be  gaged.  The  templet  is 
placed  on  the  work  and  the  inspector  examines  the  con- 

tact to  see  whether  or  not  the  contour  is  as  it  should 
be.  If  the  templet  does  not  show  light  between  it 
and  the  work,  the  latter  may  be  considered  as  passing 
the  inspection  test.  Another  method  of  gaging  a  sim- 

ilar piece  is  by  means  of  an  indicator  and  a  form  block 
using  the  ordinate  method,  which  will  be  described  in 
a  later  article. 

In  the  example  shown  at  Z  the  work  is  a  stud  of 
special  form  having  a  spherical  portion  W,  a  cylindrical 
portion  X  and  a  tapered  portion  Y,  in  addition  to  the 
thread  at  the  end.  The  over-all  dimension  Z  of  this 
piece  is  comparatively  unimportant,  and  the  thread 
diameter  can  be  easily  inspected  by  means  of  a  thread 
gage.  It  would  not  be  wise  to  attempt  to  gage  the 
portions  W,  X  and  Y  with  the  same  templet  gage,  as 
any  slight  errors  in  the  shoulder  distances  would  make 
the  gage  useless.  The  portion  W,  however,  can  be  used 
as  a  surface  on  which  to  rest  a  templet  gage  which 
would  determine  the  angle  Y,  or  a  tapered  sleeve  can 
be  placed  on  the  latter  as  previously  described.  The 
portion  W  can  be  tested  by  means  of  a  templet,  one 

portion  of  which  can  be  rested  on  the  cylindrical  part  X. 
These  various  examples  have  been  given  in  order  to 

illustrate  the  problems  with  which  the  designer  comes 
in  contact  when  making  gages.  There  are  many  con- 

ditions of  a  special  nature  which  arise  from  time  to 
time  and  which  call  for  the  exercise  of  considerable 
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FIG.  525— STANDARD  MEASURING  INSTRUMENTS 

ingenuity  in  order  to  make  sure  that  the  principle  used 
is  correct.  In  general  it  should  be  considered  as  a 
fundamental  point  in  gaging  that  the  most  successful 
types  of  gage  are  those  which  not  only  tell  the  oper- 

ator that  the  work  is  wrong  or  right,  but  at  the  same 
time  give  him  some  indication  as  to  how  nearly  it  is 
approaching  one  extreme  or  the  other.  In  other  words, 

the  best  type  of  gage  is  one  that  "tells  a  story"  and 
modern  gaging  practice  is  tending  more  and  more  in 
this  direction.  Naturally,  the  designer  who  wishes  to 
become  thoroughly  conversant  with  the  subject  of  gag- 

ing should  endeavor  to  make  his  designs  as  up-to-date 
as  possible. 

Standard  Measuring  Instruments 

There  is  a  great  difference  between   a  limit 

gage 

and  the  toolmakers'  instruments  for  measuring,  and  yet 
there  are  points  of  similarity  between  the  two,  and 
many  of  the  principles  used  in  the  standard  instru- 

ments can  be  applied  to  special  gages.  Fig.  525  shows 
a  group  of  well-known  standard  measuring  instruments. 
The  example  A  shows  an  outside  caliper,  while  that  at 
B  illustrates  a  caliper  used  for  making  inside  measure- 

ments.   Our  old  friend,  the  micrometer,  is  shown  at  C 
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and  the  inside  micrometer  is  indicated  at  D.  The 
example  at  £?  is  a  height  gage  and  that  at  F  is  used 
for  measuring  depths.  The  diagram  G  represents  a 
surface  gage  commonly  used  by  the  toolmaker.  These 
examples  are  given  not  because  they  are  particularly 
remarkable,  but  principally  because  nearly  all  gages  are 
based  on  some  of  the  principles  used  here. 

If  a  toolmaker  were  asked  to  design  a  gage  he  would 
doubtless,  first  consider  how  he  would  measure  the  same 
piece  of  work  with  his  own  instruments,  and  the  natural 
development  would  be  a  gage  based  on  some  of  the  prin- 

ciples shown  here.  The  micrometer  head  can  be  pur- 
chased as  a  separate  unit  and  often  can  be  applied  with 

advantage  to  gaging  certain  pieces  of  work  requiring 
extreme  accuracy.  So,  also,  the  vernier  principle  used 
on  the  height  and  depth  gages  is  frequently  made  use 
•of  in  gaging.  The  surface  gage  is  nothing  more  or 
less  than  a  type  of  feeler,  applications  of  which  are 
often  found  in  accurate  gage  work. 

Thinking  Should  Be  Encouraged 
in  Employees 
By  C.  J.  Morrison 

Your  editorial  on  page  166,  "Self-expression  or  Sen- 
timentalism,"  certainly  strikes  the  nail  on  the  head 
about  the  bunk  that  is  being  circulated  concerning  the 

worker's  lack  of  opportunity  for  self-expression;  but 
this  subject,  in  common  with  most  others,  has  two  ex- 

tremes and  it  seems  hardly  fair  to  dismiss  the  matter 
with  an  editorial  which  seems  to  condemn  all  self- 
expression  during  working  hours. 

There  are  many  small  and  a  few  large  shops  in  which 
every  employee  is  allowed  full  self-expression,  and 
where  each  piece  of  work  is  done  as  the  individual 
doing  it  may  elect.  These  shops  furnish  many  of  our 
bankrupts  and  the  system,  or  rather  lack  of  system,  is 
80  bad  that  it  may  be  dismissed  without  further  dis- 
cussion. 

At  the  other  extreme  are  the  shops  which  allow  no 
self-expression  whatever,  but  prescribe  in  detail  exactly 
how  each  operation  is  to  be  performed  and  will  not 
tolerate  any  deviation.  The  employees  are  merely  cogs 
in  a  wheel,  and  are  sometimes  told  that  they  are  paid 
to  work  and  not  to  think.  In  large-quantity  production 
work  where  a  fixed  number  of  each  part  must  be 

produced  each  day  in  order  to  keep  the  plant  balanced 
and  to  complete  the  desired  number  of  finished  articles, 

it  is  not  practical  nor  advisable  to  allow  any  deviation 

from  the  prescribed  methods;  but  is  it  desirable  to 

stifle  all  thinking?  Some  of  the  most  successful  plants, 

which  are  continually  making  improvements,  encourage 

thinking  and  reward  those  who  produce  useful  ideas; 

but  the  employees  are  not  allowed  to  put  the  ideas  into 

effect  until  they  have  been  approved.  Isn't  a  shop 
containing  1,000  thinking  men  far  stronger  than  one 
with  five  who  think  and  995  who  are  forbidden  to  use 
their  brains? 

Some  things  which  are  expensive  to  the  owners  and 

amusing  to  others  occur  in  shops  where  only  the  selected 
few  are  allowed  to  think,  and  two  instances  will  be 
given  as  illustrations.  These  cases  show  different 
phases  of  the  danger.  A  machinist  had  a  turning  and 
facing  operation  on  a  machine  part  of  which  many 
thousands  were  made  each  year;  and  as  his  instruction 

card  called  for  first  turning  and  then  facing,  he  pro- 

ceeded accordingly,  made  standard  time  and  was  paid 
a  bonus.  This  work  had  been  going  on  for  several 
weeks  when  the  president  of  the  concern,  who  was  a 
practical  machinist,  happened  to  notice  the  machine 

one  day  and  asked  the  operator,  "Why  do  you  suppose 
that  machine  has  two  tool  heads?" 

Much  to  his  surprise  the  man  answered,  "So  I  can 
turn  and  face  this  piece  at  the  same  time."  The  pres- 

ident then  somewhat  wrathfully  inquired,  "Then  why 
don't  you  do  it?"  and  was  told,  "Because  we  are  obliged 
to  follow  the  instruction  cards."  That  card  was  changed, 
but  the  rigid  system  was  retained.  There  may  be  and 
probably  are  many  other  wasteful  operations  in  that shop. 

Employees  "Not  Paid  to  Think" 

The  second  example  was  in  another  shop  where  a 

few  "know  it  all"  and  the  others  are  not  permitted  to 
think.  An  apprentice  on  a  boring  mill  was  given  thirty- 
six  eccentric  straps  to  bore  and,  as  usual,  the  tools, 
gage  and  instruction  card  came  along  with  the  order. 
As  soon  as  the  first  strap  was  set  up,  the  boy  became 
convinced  that  he  had  the  wrong  gage,  as  to  bore  the 
straps  to  the  gage  would  leave  only  a  thin  shell;  but 
the  number  on  the  gage  checked  with  the  instruction 
card.  However,  he  hated  to  spoil  a  lot  of  work,  so 

decided  to  take  a  chance  on  being  "jumped  on."  He 
went  to  his  foreman,  who  churlishly  said,  "Bore  them 
out  to  that  gage.  You  are  not  paid  to  think."  The 
boy  went  ahead  and  spoiled  the  thirty-six  eccentric 
straps,  and  they  went  to  join  other  parts  in  a  large 
and  flourishing  scrap  pile. 

These  cases  are  given  simply  to  illustrate  the  kind  of 
things  that  happen  in  such  shops  right  along,  and  which 
could  be  prevented  if  a  little  thinking  was  permitted. 
Also,  the  thinking  would  have  a  good  effect  on  the  em- 

ployees and  might  help  to  produce  some  good  mechanics, 
the  lack  of  which  is  continually  being  deplored.  The 

large-quantity  production  shops  cannot  permit  self- 
expression,  except  in  the  way  of  encouraging  the  sub- 

mission of  ideas  to  some  person  or  committee  appointed 
to  receive  them,  and  full  self-expression  should  not  be 
permitted  in  any  shop ;  but  there  is  a  happy  mean  which 
is  used  in  a  few  shops  and  which  could  be  used  in  a 
great  many. 

The  Best  System  to  Follow 

In  these  shops  are  to  be  found  standard  tools,  in- 
struction cards,  time  limits,  etc.,  but  the  employees 

are  permitted  to  vary  from  the  standard  instructions 
if  by  doing  so  they  can  perform  the  work  in  less  than 
standard  time.  As  there  is  no  bonus  when  standard 
time  is  not  attained  and  as  the  time  lost  must  be  made 

up  on  other  jobs  before  a  bonus  is  paid,  a  man  does 
considerable  thinking  before  he  risks  a  deviation  from 
the  standard  instructions.  In  fact,  he  usually  consults 
with  his  foreman  and  the  rate  setter  before  making  a 
try.  New  methods  are  continually  being  discovered, 
and  these  plants  make  great  progress.  The  worker 
whose  self-expression  enables  him  to  perform  operations 
in  less  than  the  standard  times  gets  his  reward  in  the 

larger  bonus  which  he  earns. 
There  is  certainly  a  lot  of  bunk  about  self-expression, 

but  there  is  also  undoubtedly  great  danger  in  the  total 
suppression  of  it  during  working  hours,  for  to  do  so 
is  liable  to  lead  to  many  costly  mistakes  and  is  sure 

to  stifle  progress. 
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Who  Was  to  Blame  for  This  Injustice? 
By  Alvaro  De  Palante 

The  following  little  story  is  true  in  every  detail  ex- 
cept that,  for  obvious  reasons,  a  substitution  has  been 

made  in  the  case  of  proper  names : 

In  May,  1920,  the  Blank  Manufacturing  Co.  was  go- 
ing so  strong  that  it  became  necessary  to  put  on  more 

machinists  and,  as  none  were  available  in  the  town, 
an  agent  was  despatched  to  a  neighboring  city  to  obtain 
them.  In  due  time  he  returned  with  several  men,  among 
them  being  Rob  Brown,  the  unfortunate  hero  of  this 
story,  who  had  been  induced  to  join  the  venture  because 
of  being  on  short  time  and  in  constant  fear  of  a  lay-off. 

Rob  was  a  good  workman  and  distinguished  himself 
almost  immediately.  He  spoiled  no  work  (most  new 
men  do)  and  his  rate  of  production  was  high  from  the 
third  day  of  his  new  employment.  He  was  moved  from 
one  job  to  another  in  the  department  as  occasion  de- 

manded and  performed  all  tasks  equally  well. 
After  being  with  the  company  for  several  months, 

Rob  took  occasion  to  ask  his  foreman  how  he  stood  with 
his  employers;  for,  he  said,  if  he  could  be  assured  of 
steady  employment  he  would  like  to  bring  his  family 
from  the  city  and  make  a  home  for  them  near  his  work. 
Upon  receiving  the  desired  assurance  he  proceeded  to 
move  his  household  goods  and  establish  his  family  in  a 
convenient  suburb.  Shortly  afterward  he  bought  the 
property. 

The  Foreman  Quits 

As  time  went  on  everything  seemed  to  be  going  along 
nicely  until  one  day  the  foreman  developed  a  bad  case 

of  wanderlust  and  departed  his  job  without  the  formal- 
ity of  notice  to  his  employers.  A  new  foreman  was 

needed  at  once  and,  naturally,  the  thoughts  of  the  super- 
intendent turned  to  Rob  Brown,  who  had  proved  him- 

self so  capable  as  a  workman. 

Summoned  to  the  office  and  confronted  with  the  propo- 
sition, Prown  seemed  to  doubt  his  ability  to  handle  the 

job.  Said  he  had  never  had  experience  as  a  foreman 
and  feared  that  he  might  not  measure  up  to  expecta- 

tions. Upon  being  assured  that  the  company  would 
stand  back  of  him  and  be  patient  with  his  inexperience, 
he  agreed  to  try. 

He  did  try,  and  tried  hard.  He  met  many  of  the 
problems  of  his  new  job  well.  Others  bothered  him 
some,  chiefly  those  having  to  do  with  records  with 
which,  as  a  workman,  he  had  never  been  concerned. 
Some  of  the  clerks  who  were  annoyed  by  his  mistakes 

lost  no  opportunity  to  criticize  him  to  the  superintend- 
ent and  to  make  life  miserable  for  him. 

Conscious  of  this  state  of  affairs.  Brown  went  to  the 
superintendent  and  asked  to  have  his  old  job  back,  but 
as  that  official  had  no  one  better  to  take  the  place  and 

as  the  old  job  was  being  handled  satisfactorily  by  an- 
other workman,  Brown  was  persuaded  to  continue  as 

foreman. 

Then  came  the  depression.  Business  slowed  dowm, 
men  were  laid  off,  inspectors  were  put  back  on  the  job 
of  running  machines  and  foremen  were  required  to 
assume  the  duties  of  inspection  in  addition  to  their 
regular  work.  As  most  of  the  foremen  in  the  shop 
had  come  up  from  the  ranks  through  the  office  of  in- 

spector they  found  little  difficulty  in  taking  on  their 
new  responsibilities. 

Not  so  with  Brown.  He  could  never  remember  to 

inspect  another's  work,  "just  as  if  you  knew  it  were 

wrong."  Defective  parts  began  to  find  their  way  out 
of  his  department,  to  be  discovered  by  the  erectors  who 
tried  to  assemble  them. 

Finally  a  large  order  of  extra  parts  had  to  be  filled, 

"rush."  Brown  started  his  best  man  on  the  job  and 
sent  another  one  home  to  rest  so  that  he  could  report 
that  evening  for  night  duty.  In  the  morning  the  re- 

quired number  of  pieces  were  finished  and  they  were 
tagged  and  passed  along  to  the  shipping  department. 
Brown  himself  signing  the  shipment  as  foreman. 

Late  Discovery 

An  hour  or  two  later  the  day  man  who  had  worked 

on  the  job  came  to  him  and  inquired:  "Say,  Bob! 
Have  those  rush  pieces  gone  yet?" 

"Yes.     Why?" 
"Well!  I  have  just  discovered  that  Harry  set  up  a 

new  cutter  head  last  night  and  upon  examining  the 
work  from  it  I  find  that  all  of  the  work  he  machined 

with  it  must  have  been  too  small  on  one  diameter." 
Brown  got  in  touch  with  the  shipping  department, 

only  to  find  that  the  parts  had  been  shipped.  Then, 
because  he  did  not  know  what  else  to  do,  he  did  nothing. 

A  week  later  he  was  called  into  the  office  to  listen  to 
the  reading  of  a  letter,  the  writer  of  which  had  in- 

dulged in  some  forceful  language  expressive  of  his  feel- 
ings toward  the  Blank  Manufacturing  Co.,  stating  that 

one-third  of  the  pieces  received  were  useless,  that  "you 
could  throw  a  cat  through  the  hole  after  they  were 

assembled,"  etc.,  etc.,  and  closed  with  the  statement  that 
hereafter  their  business  would  go  to  Jones  &  Co.,  even 
if  the  price  was  higher. 

"While  you  let  that  soak  in,"  said  the  superintendent 
to  Brown,  "go  out  in  the  shop  and  start  another  order 
to  replace  the  defective  parts.  We  will  have  to  get  them 
there  before  that  blankety  blanked  Jones  &  Co.  can  get 
started  on  the  job.  Then  you  can  come  back  and  tell 

me  how  in  Hades  this  thing  happened." 
While  Brown  was  gone  the  sales  manager,  upon  ad- 

vice of  the  superintendent,  despatched  a  telegram  to  the 
irate  customer  informing  him  that  duplicate  parts  to 
replace  the  defective  ones  would  be  forthcoming  in  the 
morning. 

An  hour  later  Brown  came  into  the  office  wearing  his 

most  distressed  look.  "There  is  not  enough  material 
in  stock  to  make  more  than  one-half  the  order,"  he 
reported,  "and  I  cannot  find  any  more  anywhere  in  the 

shop  or  at  any  of  the  local  dealers." The  superintendent  seized  the  telephone  and  was  soon 

in  communication  with  the  purchasing  agent.  "How 
come  you  didn't  know  that  we  were  out  of  2-in.  square 
cold  rolled?"  he  shouted.  "You  didn't  know  until  an 
hour  ago  that  we  were  low?"  "Didn't  you  receive  the 
stockroom  requisition  a  week  ago  when  we  took  the 

stock  for  that  order  of  extra  parts?"  "A  plain  blue 
slip?"  "The  devil  you  say!"  and  he  hung  up  the  re- 

ceiver with  a  bang.  As  he  faced  about,  the  office  boy 
handed  him  a  telegram  which  proved  to  be  from  the 

customer  and  read  as  follows:  "Depending  upon  new 
parts  promised;  have  canceled  order  to  Jones  &  Com- 

pany." 

That  was  the  straw  that  broke  the  camel's  back.  The 
superintendent  was  in  a  rage.  Turning  to  Brown  he 

said:  "First  you  requisition  material  from  the  stock- 
room on  a  plain  blue  slip  when  it  was  not  for  a  stock 

order  but  to  meet  an  extraordinary  demand  and  should 

have  been  on  a  red  slip  as  you  very  well  know." 
"I  forgot,"  said  Brown,  feebly. 
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"Then  your  man  spoils  a  third  of  the  parts  on  the 
order  and  you  send  them  out  without  knowing  anything 
about  it.  How  did  it  happen  that  you  never  knew  these 

pieces  were  too  small?" 
"I  did  sir,"  responded  Brown,  "but  the  order  had  been 

shipped." 
"What !"  yelled  the  superintendent,  "you  knew  a  week 

ago  that  those  parts  were  not  worth  a  damn  and  you 

did  nothing  about  it?"  "Say!  Brown,  you  are  too  dumb 

for  us." Brown  Loses  His  Job 

Brown  went  out,  and  about  half  an  hour  later  received 
official  notice  to  the  effect  that  his  services  would  not 
be  required  after  the  first  of  the  month. 

That  night  Brown  said  to  his  wife,  "I  never  wanted 
the  job  as  foreman,  and  I  have  never  been  so  unhappy 

as  since  it  was  wished  on  me  last  May."  "I  would  have 
been  glad  to  take  my  old  job  back  any  time  and  I  know 
I  can  do  more  and  better  work  as  a  machinist  than  any 
other  man  in  the  shop.  Now  I  am  out  of  a  job  with 
little  chance  of  finding  another  at  present,  while  the 

man  that  is  on  the  job  that  I  didn't  want  to  give  up  is 
still  there,  although  the  superintendent  well  knows  that 
I  am  a  better  man,  have  been  longer  with  the  company, 

and  have  tried  hard  to  work  for  their  interests." 
Brown  was  out  of  work  for  nine  long  months,  and 

eventually  found  a  position  back  in  the  city  from  whence 
he  came  and  where  he  might  better  have  stayed.  Fur- 

ther, he  was  obliged  to  sell  his  home,  subject  to  a  mort- 
gage that  he  was  obliged  to  place  upon  it  to  settle  with 

his  creditors  and  meet  the  expenses  of  removal. 
Who  was  at  fault? 

The  Millwright — Discussion 
By  Harry  Senior 

GEORGE  WALTER,  writing  under  the  above  title  on 

page  414,  Vol.  58,  of  the  American  Machinist, 
seems  to  have  made  an  important  re-discovery,  though 
his  researches  are  as  yet  incomplete.  He  says  that 

"During  the  last  decade"  the  millwright  has  made  his 
appearance  in  a  majority  of  the  machine  shops  around 
the  country.  I  am  not  at  all  familiar  with  shops  and 
conditions  in  that  part  of  the  country  from  which  Mr. 
Walter  writes  but,  speaking  from  New  England,  I  want 
to  say  that  the  millwright  has  been  here  a  long  time; 
indeed,  he  may  lay  just  claim  to  being  the  predecessor 

of  the  modern  "machinist,"  and  I  think  that  we  can 
afford  to  generalize  with  New  England  as  a  basis. 

A  Family  of  Millwrights 

I  was  not  born  yesterday — in  fact  my  whiskers  are 
getting  quite  gray  around  the  edges — yet  one  of  my 
earliest  boyhood  friends  and  advisers  was  a  millwright, 
and  his  father  and  grandfather  before  him  were  mill- 

wrights. Both  of  my  own  grandfathers,  born  116  and 
113  years  ago  respectively,  were  millwrights  and  each 
proved  many  times  over  that  he  was  competent  to  build 
a  mill,  set  up  the  machinery  therein,  and  to  personally 
attend  or  superintend  the  many  minor  jobs  that  go 
toward  its  maintenance.  In  fact  one  of  them  owned 
his  own  sawmill  where  he  got  out  the  timbers  to  be 
used  in  mill  construction,  and  this  sawmill  together 
with  most  of  its  machinery  he  built  himself,  even  down 
to  the  water  wheel  that  furnished  the  power  to  drive 
the  machinery. 

One  hundred  years  ago  machinery  was  far  less  com- 
plicated than  it  is  now  and  wood  as  a  raw  material  to 

be  used  in  its  construction  was  more  common  than  iron. 
I  have  heard  my  grandfather  tell  of  line  shafts  made 
from  oaken  timbers  10  in.  square,  with  journals  labori- 

ously worked  down  to  comparative  roundness  by  hand, 
and  with  wooden  drums  built  upon  the  shafts  to  serve 
as  driving  pulleys.  Water  wheels  were  more  often  made 
of  wood  than  of  iron,  and  a  capable  millwright  was  ex- 

pected to,  and  did,  build  such  wheels  from  the  ground 
up.  In  this  year  of  grace  1923,  when  even  the  com- 

paratively youthful  steam  engine  has  apparently  run  its 
race  and  is  being  displaced  on  every  side  by  the  whirl- 

ing electric  motor,  I  can  lead  Mr.  Walter  to  a  New 
England  factory,  the  product  of  which  bears  a  world- 

wide reputation,  that  today  derives  its  power  from  two 
old-fashioned  breast  wheels  28  and  32  ft.  in  diameter 
by  12  and  16  ft.  breast,  respectively,  and  these  wheels, 
built  by  millwrights,  were  old  when  I  was  a  boy  fifty 
years  ago. 

The  All  'Round  Machinist 

The  man  we  know  today  as  the  "old  fashioned  all 
'round  machinist"  is  himself  a  specialist,  descended 
from  the  millwrights  who  built  their  machinery  mostly 

of  wood,  who  has  "specialized"  in  machinery  built  of 
iron  and  steel.  If  Mr.  Walter  will  go  to  any  paper  mill 

and  ask  to  be  shown  the  "machine  room"  he  will  (if  he 
is  lucky  enough  to  get  in  at  all)  be  conducted  to  a 
building  wherein  he  will  find  one  or  more  machines  a 
hundred  feet  or  so  in  length,  busily  engaged  in  turning 

out  paper;  while  if  he  should  then  go  to  the  "mill- 
wright's department"  he  will  find  himself  in  a  "regular" 

machine  shop  containing  lathes,  planers,  drilling  and 
milling  machines  and  all  the  paraphernalia  of  the  up-to- 
date  machine  shop. 

No!  Mr.  Walter,  the  millwright  is  not  a  new  institu- 
tion. He  has  been  here  all  the  time.  Whether  he  is 

known  as  a  "millwright,"  "machinist"  or  "maintenance 
man"  depends  upon  where  you  find  him  and  not  upon 
what  he  does.  He  can  not  only  "do  a  simple  job  of 
bushing  in  an  idle  lathe"  (which  will  not  be  idle  while 
he  is  using  it)  but  he  can  figure  diameters  of  pulleys 
and  calculate  speeds  with  certainty  and  dispatch.  He 

will  probably  "stand  back  in  the  shop  and  'squint'  with 
one  eye"  while  his  men  jack  a  machine  into  position,  but 
he  will  not  have  to  cut  off  the  belt  at  an  angle  to  make 
it  stay  on  the  pulleys  and  you  may  rest  assured  that 
the  6-ft.  zigzag  rule  that  you  can  see  sticking  out  of 
his  hip  pocket  is  not  a  mere  ornament  or  insignia  of 

his  calling.  He  can  make  a  "fit  job  without  extreme 
accuracy"  with  it,  too,  under  conditions  that  would 
take  the  heart  out  of  some  of  the  white-aproned  or 
dust-coated  toolmakers  that  talk  in  tenths  of  thou- 

sandths ;  and  he  is  quite  competent  to  "change  the  back 
gears  of  a  milling  machine"  or  to  make  new  ones  for 
the  same  if  necessary. 

As  to  how  much  he  is  paid  is  quite  another  matter, 
one  that  is  more  likely  to  depend  upon  market  condi- 

tions than  upon  the  actual  value  of  his  services. 
Whether  he  gets  more  now  than  in  the  old  days  or 
vice-versa  is  open  to  question;  it  is  a  matter  of  com- 

parative values.  I  think  my  grandfather  used  to  get 
1.50  per  day  of  12  hours — but  even  George  Washington 
was  willing  to  admit  that  a  dollar  used  to  go  farther 
then,  and  George  ought  to  have  known,  for  it  is  said 
that  once  upon  a  time  he  threw  a  silver  dollar  across 
the  River  Delaware.  .,n'-» 
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Making  Shafts  for  Hydraulic  Turbines 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

Forging  and  machining  operations  on  24,000  hp. 

turbine  shafts — Methods  used  in  producing  high- 
grade  forgings — Inspection  and  assembly  methods 

LARGE  WORK  is  always  interesting,  and  the  pro- 
duction of  the  shafts  for  a  set  of  three  hydraulic 

-iturbines  that  are  being  built  in  the  shops  of  the 
Allis-Chalmers  Co.,  Milwaukee,  Wis.,  is  not  an  exception. 

Six  shafts  were  required  for  this  job — three  with 
flanges  on  each  end  and  three  with  flanges  on  one  end 
only.  The  forgings  were  made  from  selected  ingots 
and  heat  treated.  The  forgings  for  the  single-flange 
fhafts  were  26  ft.  6  in.  long,  while  those  for  the  double- 
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FIG.  1— 2,000-TON  HTDRAULIC  PRESS  IN  ALLIS- 
CHALMERS  FORGE  SHOP 

flange  shafts  were  31  ft.  61  in.  long.  The  diameter 
through  the  body  was  25  in.  and  through  the  flanges 
3  ft.  7i  in.  In  order  to  insure  good  forgings  it  was 
necessary  to  make  a  substantial  reduction  from  the 

original  area  of  the  ingot  to  the  finished  forgings,  there- 

FIG.  2— TURBINE  SHAFT  FORGINGS 

fore  ingots  were  used  measuring  56  in.  in  diameter  in 
the  smallest  dimension.  The  forging  was  done  under  a 

2,000-ton  steam-intensifier  type  hydraulic-forging  press 
as  shown  in  Fig.  1.  Two  of  the  rough  forgings  can  be 
seen  in  Fig.  2. 

After  forging,  the  shafts  were  heat  treated  to  relieve 
them  of  all  forging  strains.  The  required  physical 

properties  were : 

Elastic  limit       35,000  lb. 
Tensile  strength        65,000  lb. 
Elongation  in  2  in   25  per  cent 
Reduction  of  area    42  per  cent 

FIG.   3— TURNING  A  31-FT.   SHAFT 
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which  surrounds  the  gate-operating  mechanism  and 

within  which  the  governor  pressure-regulating  cylinders 
are  located,  can  also  been  seen. 

The  runner,  Fig.  5,  is  of  cast  iron  and  was  made  in 

one  pouring.  Its  weight,  finished,  is  nearly  100,000  lb. 

This  single  runner  develops  24,000  hp.  under  70  ft.  effec- 
tive head,  at  a  speed  of  100  r.p.m.  On  account  of  the 

long  vertical  distance  between  the  center  of  the  turbine 

casing  and  the  lower  generator  bearings — 64  ft. — a 
babbitt  intermediate  guide-bearing  is  provided  about 

midway  of  the  shaft. 

FIG.   4_ERECTING  A  2-1, UUU  Hi'.   liiDRAULIC  
TURBINE 

The  coupons  having  passed  this  test,  the  shafts  wer
e 

sent  to  the  machine  shop  where  they  were  roug
h- 

trimmed  and  4-in.  holes  bored  through  the  axes.  The 

boring  operation  is  done  as  a  precaution  to  prevent  un
- 

sound forgings  from  being  shipped  as  the  hole  will 

betray  any  gas  pockets  or  piping. 

After  the  boring  was  completed,  the  shafts  were 

examined  with  the  aid  of  an  instrument  combining 

lamp,  prism  and  telescope,  three  inspectors  checking each  other. 

The  finish  turning  operation  is  shown  in  Fig.  3.  ine 

shafts  were  finished  all  over  and  those  having  flanges 

on  one  end  only  were  turned  with  a  taper  turned  on  the 

opposite  end. 
One  of  the  turbines  in  process  of  erection  is  shown 

in  Fig.  4.  The  massive  speed  ring,  which  forms  the 

base  or  frame  member,  is  embedded  in  the  concrete 

spiral  casing  construction.    The  heavily  ribbed  pit-ring, 

FIG.  5— CAST-IRON  RUNNER  FOR  24,000  HP.  TURBINE 

The  Desire  to  Create — ^Discussion 
By  W.  Roland  Needham 

Elam  Whitney's  short  contribution  to  the  American 
Machinist  under  the  above  title,  which  appeared  on 

page  729,  Vol.  57,  is  at  once  stimulating  and  helpful. 
The  man  who  has  not  some  such  desire  to  create 

struggling  to  express  itself,  may  be  an  altogether 
estimable  fellow,  but  he  cannot  be  classed  as  a  real 

engineer.  The  bona  fide  engineer,  whether  he  works 
in  the  shops  or  in  the  design  or  drawing  office,  is  never 

so  happy  as  when  he  sees  ideas  take  tangible  shape  or 
content.  The  form  that  such  ideas  assume  may  be 

two-dimensional  as  on  paper,  or  three-dimensional  as 
in  actual  execution. 

To  an  Edison,  or  to  the  humblest  of  his  school,  the 

keenest  satisfaction  comes  when  one's  very  own 

thought,  dream,  vision,  conception  or  idea  finds  ma- 
terial expression.  It  is  born,  and  it  grows ;  and  he  who 

brought  it  into  being  has  something  of  the  joy  and  pride 

of  fatherhood.  This  is  his  invention,  his  idea,  his 

creation,  it  is  in  a  way  his  child.  Thus  every  time 

the  mechanic  conceives  an  idea  which  tends  toward  the 

improvement  of  the  machine  he  works,  his  quest,  if 

he  do  but  pursue  it^  is  one  with  that  which  Pasteur 

followed;  he  treks  along  the  same  trail  where  Edison 
marches  even  now. 

This  desire  for  self  expression  is  an  altogether 

legitimate  and  laudable  one.  Inventiveness  per  se 

should  be  encouraged,  not  suppressed.  Far  better  call 

it  into  the  open  than  drive  it  into  dark  and  subterra- 

nean regions.  The  management  which  welcomes  worthy 

and  useful  suggestions  from  whatsoever  source,  with- 

out prejudice  or  partiality,  takes  both  a  level-headed 
and  wise  view  of  things.  That  which  approves  itself 

should  be  assured  of  recognition,  and  the  worker  who 

makes  good  in  this  way  should  be  assured  without  per- 
adventure  that  he  is  really  making  good.  Employers 

whose  operatives  are  happy  in  the  work  they  do,  are 

to  be  envied.  There  is  no  happier  man  than  he  who 

works  hard  and  well  because  he  really  likes  the  work he  does. 

The  ethics  of  it  all  is  sound  to  the  core,  also.  I  who 

write  am  an  Englishman.  One  of  my  favorite  essayis
ts, 

however,  is  Davis  Grayson,  the  American.  Speci
ally 

do  I  treasure  Grayson's  description  of  his  friend  
the 

carpenter.  Asked  why  he  took  such  extreme  ca
re  over 

the  hidden  parts  of  his  work,  and  further  
questioned 

who  would  know  even  if  he  slacked  a  little  t
here,  the 

carpenter  looked   up  in   surprise,    "Why,   I  will,     he answered.  ,        ,  , 

Let  engineers  feel  what  they  do  is  part  and
  parcel 

of  themselves,  and  great  days  and  a  great  
future  await 

engineering.  The  management  which
  deliberately 

encourages  such  an  outlook  and  such  an  at
titude  is  help- 

ing forward  tho&e  great  days. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  Information  on 

useful'  methods.  Its  scope  Includes  all  dlTlsloni of  the  machine  buildinir  Industry,  from  draft- 
ing: room  to  shippinK  platform.      The  articlef 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    published   are    paid    for 

Moving  Gas-Engine  Flywheels 
By  E.  V.  Allen 

One  of  the  simplest  ways  to  move  either  finished  fly- 
wheels or  rough  flywheel-castings  is  shown  in  the  illus- 

tration. A  piece  of  common  steam  pipe  long  enough  to 
go  through  several  of  the  flywheel  hubs  is  cut  off  and 

holes  drilled  through  each  end  to  receive  the  "handle" 
ends.  A  piece  of  half  or  three-quarter  inch  rod  is  bent 
as  shown,  with  the  ends  turned  down  so  as  to  go  into 

MOVING  GAS-ENGINE   FLYWHEELS 

the  holes  drilled  in  the  ends  of  the  pipe.  With  a  few 
flywheels  and  this  device  placed  as  illustrated,  a  man 
can  trundle  a  bunch  of  castings  or  the  finished  product 
anywhere  around  the  shop  with  very  little  effort 
and  no  lifting,  except  to  stand  up  the  wheels  while 
putting  the  pipe  through  the  hub  holes.  With  several 
pieces  of  pipe  available  the  clusters  may  be  left  together 
until  needed  and  the  handle  used  elsewhere. 

Improved  Hook  For  Drag  Boxes 
By  R.  a.  Follensby 

The  ordinary  hook  used  around  the  shop  for  pulling 
drag-boxes,  or  tote-boxes  along  the  floor,  made  of 
round-section  stock  with  a  sharp  pointed  hook  bent  up 
at  one  end  and  a  D-shaped  handle  formed  at  the  other, 
is  all  right  when  the  boxes  to  be  moved  are  of  wood  or, 
if  of  metal,  when  there  is  a  hole  in  the  lip  through  which 
the  hook  can  be  passed.  Many  metal  drag-boxes  do  not 
have  this  hole,  however,  and  the  ordinary  hook,  caught 
under  the  lip,  is  very  likely  to  slip  and  give  the  workman 
a  violent  pitch  forward,  with  chance  for  serious  ihjury. 

The  sketch  shows  a  substitute  for  the  hook,  made 

by  one  of  the  workmen  in  my  department,  that  works 
well  with  either  kind  of  box  and  cannot  slip.  It  is 
made  of  ixi  in.  key  stock  (though  the  size  is  immate- 

rial) and  three  bushings.  Bushing  A,  long  enough  for 
a  suitable  handle,  is  first  slipped  over  the  straight  bar 
and  the  latter  is  then  bent  to  form  the  spade  handle 
as  shown. 

Before  bending  in  the  short  angles  at  the  ends,  bush- 
ings B  and  C  are  slipped  over  the  now  doubled  stock 

IMPROVED  HOOK  FOR  DRAG-BOXES 

and  bushing  B  secured  by  a  pin  close  to  the  yoke  that 
forms  the  handle.  Bushing  C  is  left  free  to  slide  up  and 
down  the  shank. 

To  use  the  hook  one  of  the  short  angular  ends  is 
placed  over  the  edge  of  the  box  and  the  bushing  C 
pushed  down  as  far  as  it  will  go,  thus  bringing  the 
opposite  angular  end  up  under  the  lip.  The  hook  is 
now  locked  to  the  box  and  cannot  be  pulled  away  until 
the  bushing  C  is  returned  to  the  upper  part  of  the shank. 

Combination  Shearing  and  Forming  Die 
for  High  Production 

By  Walter  E.  Hill 

The  operation  of  making  small  U-shaped  clips  out  of 
i  in.  wide  No.  22  gage  sheet-metal  for  automobile 
cushion  springs  on  a  quantity  production  basis  was 
satisfactorily  performed  by  the  combination  shearing 
and  forming  die  shown  in  detail  in  the  accompanying drawing. 

The  stock  is  fed  under  plate  A  to  stop  B  from  the 
left  hand  side  of  the  press  by  a  roller  feed  mechanism 
actuated  by  the  upward  stroke  of  the  press  slide.  The 
punch  C,  made  of  Ketos  die  steel,  shears  the  strip  of 
metal  and  bends  it  over  the  tool-steel  forming  die  D, 
as  shown  in  the  end  view.  The  stop  block  B,  goes 
behind  the  punch  and  holds  a  J-in.  pin  which  is  straddled 
by  the  U-portion  of  the  punch  and  prevents  the  finished 
piece  from  being  carried  up. 

Because  of  the  high  production  required  and  the 
fact  that  it  was  desired  to  have  the  operation  entirely 
automatic  (the  only  function  of  the  operator  being  to 
replenish  the  supply  of  stock)  it  was  necessary  to  pro- 
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to  do  the  slotting.  The  locating  keys 
were  removed  from  the  base  of  the 
dividing  head  so  that  it  could  be  set 
at  5  deg.  from  the  centerline  of  the 
table  and  the  spindle  was  tilted  up- 

ward to  30  deg.  to  correspond  to  the 
angle  of  the  tool  body. 

The  slots  are  at  an  angle  to  the 
radius  of  the  cutter  body  in  order  to 
give  the  toolbits  a  radial  rake,  or 
shear,  and  at  an  angle  of  5  deg.  with 
the  centerline  of  the  tool  to  secure  a 
face  rake.  The  toolbits  are  secured 
with    three    setscrews    each,    and    if 

heavy  duty  is  required  of  the  cutter  the  bits  may  be 
spotted  under  the  points  of  the  screws. 

The  tool   has   a   decided   advantage   over  the    solid 
cutter,  both  in  first  cost  and  in  upkeep,  for  as  the  bits 

COMBINATION  DIE  FOR  MAKING  U-CLIPS 

vide  some  positive  method  of  ejecting  the  finished  part. 

This  was  taken  care  of  by  a  tool  steel  cam  H,  operating 

in  a  slot  in  a  machine  steel  slide  J,  which  is  cut  out  at 

the  end  so  as  to  make  a  snug  sliding  fit  around  the 

forming  die  D.  Hardened  machine  steel  guide  pins  K, 

pressed  into  the  die  shoe  and  working  in  hardened 

bushings  L,  keep  the  die  always  in  line  and  facilitate 

"setting  up." 
When  the  punch  has  moved  upward  i  in.  this  slide 

starts  to  move  forward  and  at  the  completion  of  the 

upstroke  has  traveled  I  in.  shoving  the  formed  clip  off 

the  die  onto  a  pan  in  front  of  the  press.  On  the  down 

stroke  the  slide  has  completed  its  return  movement 

before  the  punch  hits  the  stock,  effectively  preventing 
any  interference. 

A  noteworthy  feature  is  the  construction  of  the  shear- 
ing die  M,  which  is  square  and  about  2i  in.  long.  N, 

is  a  machine  steel  plate  the  same  size  as  the  stock  guide 

0  and  cut  out  to  receive  the  shearing  die  which  is  0.002 

in.  thicker  than  N,  so  that  when  A  is  screwed  down  it 

clamps  the  die  securely  in  place.  When  one  edge  gets 

dull  it  is  only  necessary  to  loosen  plate  A  and  turn  the 

die  90  deg.,  which  exposes  another  shearing  surface. 

When  all  four  sides  become  dull  the  die  is  turned  end 

for  end  and  the  process  repeated. 

A  Cheap  Inserted-Tooth  Milling  Cutter 
By  William  E.  Lang 

Having  occasion  frequently  to  use  a  large  face  mill 

for  the  roughing  cut  on  castings  to  be  used  for  jig  and 

fixture  work,  I  designed  the  tool  shown  in  the  accom- 
panying illustration. 

The  body  and  shank  of  this  tool  are  of  machine  steel, 
thus  eliminating  a  large  part  of  the  first  cost.  The 
cutters  are  high-speed  toolbits,  ground  4  in.  square  and 
secured  in  their  respective  slots  by  setscrews. 

The  square  holes  for  the  toolbits  were  made_by  drill- 
ing and  slotting  the  body  in  a  No.  2  Cincinnati  milling 

machine,  using  the  universal  attachment  for  the  drillihg 
and  the  slotting  attachment,  set  in  a  horizontal  position. 

INSERTED  TOOTH  ROUGHINa  CUTTER 

are  ground  back  they  may  be  advanced  by  changing 
their  position  under  the  setscrews,  or  when  entirely 
worn  out  they  can  be  easily  replaced. 

A  Oamping  Plate  for  Drilling 
By  Atol  Maker 

As  a  general  rule  small  pieces  are  not  so  easily  held 
in  position  for  drilling  as  larger  ones.  There  are  several 
reasons  why  this  is  the  case,  the  most  evident  being  the 
lack  of  means  for  strapping  the  piece  to  the  machine table. 

To  overcome  this  difl[iculty  I  employ  a  steel  plate 
i  in.  thick,  4  in.  wide,  and  6  in.  long,  same  being  tapped 
out  in  numerous  places  to  receive  i  in.  screws  and 
ground  to  insure  plane  surfaces. 

CI^AMPING  PLATE  FOR  SMALL  WORK 
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A  feature  of  this  device  is  the  fact 
that  a  job  can  be  accurately  set  up 
by  means  of  height  gage,  square,  etc., 
while  the  job  is  on  the  bench, 
securely  strapped  in  the  desired  posi- 

tion, and  then  carried  to  the  machine 
for  drilling. 

When   the  piece   to  be   drilled   is 
strapped  in  position  upon  this  plate, 
it  is  rigidly  held  in  the  correct  rela- 

tive position  to  the  drilling  machine 
table  while  at  the  same  time  it  is  free  to  be  moved  in 
relation  to  the  drill  and,  unless  the  drill  is  very  small,  it 
will  locate  the  job  so  that  the  drill  will  not  be  bent  out  of 
alignment  with  the  axis  of  the  spindle. 

I  sometimes  find  occasion  to  use  this  plate  for  holding 
pieces  for  surface  grinding. 

A  Reamer  and  Drill  Holder 
By  G.  W.  Nusbaum 

One  of  the  most  useful  tools  any  mechanic  can  carry 
around  in  his  tool  chest  is  the  holder  shown  in  the  above 
illustration,  made  from  J  in.  standard  iron  pipe.  For 
hand  reaming  or  drilling  with  taper  shank  tools,  this 
device  meets  a  long  felt  want  and  will  not  injure  the 

   Ungfh  to  ■■iuifjoh              
FIG.  1— ADJUSTABLE  FLOATING  REAMER 

a  table  of  dimensions  for  such  reamers  from  i  to  IS  J  in. 
in  diameter  is  given  at  the  bottom  of  the  page. 

The  fluted  portion  of  the  reamer  is  split  in  three  or 
four  places  to  allow  for  expansion  by  the  taper-head 
screw  shown.  The  shank  is  0.01  in.  smaller  than  the 
hole  in  the  holder,  in  which  the  reamer  is  held  by  a 
slip-fit  pin  through  a  transverse  hole  in  the  shank. 
A  longitudinal  hole  through  the  reamer  and  expanding 
screw  provides  a  channel  for  lubricant  to  reach  the  cut- 

ting point. 
The  holder  and  adapter  are  shown  in  Fig.  2.     The 

HOLDER  FOR  DRILLS  AND  REAMERS 

shanks  or  tangs  of  the  tools  used  therein,  as  would  be 
done  by  clamping  a  lathe  dog  on  the  tool  shank. 

The  tool  can  also  be  used  for  drilling  in  a  lathe  with 
a  stationary  drill,  one  end  of  which  is  held  by  the  center 
in  the  tail-stock.  If  the  holes  are  reamed  to  suit  the 
taper  of  the  tools  to  be  used,  it  is  surprising  how 
tightly  the  holder  will  grip  the  tool. 
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Floating  Reamer  and  Holder 
By  Harry  J.  Murphy 

A  reamer  designed  for  use  in  a  screw  machine  and 
[arranged  to  float  in  a  holder  is  shown  in  Fig.  1,  and 

HOLDER  AND  ADAPTER 

holder  is  made  in  two  parts  so  that  it  can  be  brought 
into  alignment  with  the  machine  spindle  and  then  locked 
in  position  by  the  clamp  screws  shown. 

The  method  of  setting  is  as  follows :  The  holder  and 
adapter  are  mounted  in  the  turret  and  all  screws  and 
bolts  loosened.  A  standard  bar  is  chucked  true  with 
the  spindle  and  the  turret  moved  up  so  the  adapter 
slips  over  the  bar.  The  holder  can  then  be  locked  in 
position  by  tightening  the  screws  and  bolts.  A  hole 
through  the  adapter  is  provided  for  the  supply  of  cut- 

ting lubricant  to  the  reamer. 
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Overhead 

and  Burden 

IT  MIGHT  seem  that  the  little  word  between  the  two 
larger  ones  should  have  been  or,  not  and,  for  to  many 

people  overhead  and  burden  are  synonymous.  And  yet 
there  is  a  difference  which  should  not  be  overlooked. 
Overhead  is  a  necessity,  just  as  much  as  material  and 
labor.  Burden  should  be  wiped  out,  root  and  branch, 
if  possible. 

A  large  percentage  of  overhead  may  be  an  indication 
of  up-to-date  methods  and  excellent  management.  A 
large  percentage  of  burden  is  a  condemnation  of  the 
system  and  the  manager.  Overhead  may  be  a  useful 
servant — though  it  is  not  always  such.  Burden  is  a 
parasite.  The  tendency  of  modern  manufacturers  is  to 
increase  the  overhead,  which  is  merely  another  way  of 
saying  that  labor  cost  must  be  reduced.  Plant,  equip- 

ment, management,  system  must  take  the  place  of  direct 
labor  to  the  fullest  possible  extent,  and  this  means 
that  the  percentage  of  overhead  rises.  Even  the  cutting 
out  of  useless  material  increases  this  percentage,  simply 
because  the  other  costs  have  been  reduced. 

The  overhead  of  a  plant  may  be  too  high,  in  which 
case  it  should  be  brought  down,  but  the  mere  fact  that 
it  is  high  does  not  prove  anything.  Cutting  down  over- 

head must  be  done  with  caution  and  discrimination.  On 
the  other  hand,  burden  is  a  nuisance  and  should  be 
killed  if  possible. 

It  might  be  asked  what  the  difference  is  between  the 
two.  We  would  say  that  overhead  in  a  manufacturing 

plant  is  all  the  expejise,  outside  of  dii-ect  labor  and 
material,  necessary  for  the  carrying  on  of  the  opera- 

tions. Burden  comprises  those  expenses  which  have  no 
bearing  on  the  processes  of  manufactures.  Building, 
plant,  supervision,  light,  heat,  power,  taxes,  trucking 
and  handling  are  all  necessary  expenses.  Without  them 
manufacture  would  cease.  Even  insurance  belongs  to 
the  overhead  because  it  guarantees  the  existence  of  the 
business  in  case  of  accidents. 

On  the  other  hand  the  extra  cost  due  to  bad  castings 
or  hard  material  or  a  change  in  design  of  the  product 
is  a  burden  on  the  shop.  Changes  of  design  may  be 
necessary  in  order  to  sell  the  product,  and  the  cost  may 
be  a  legitimate  expense  for  the  company  as  a  whole 
but  a  burden  so  far  as  the  manufacturing  department, 
the  shop,  is  concerned.  The  cost  should  not  be  loaded 
on  the  shop,  but  on  the  sales  department  or  on  the 
general  management.  The  other  items,  bad  castings, 
hard  material  and  such  should  be  killed  off. 

Overhead  has  a  bad  name,  largely,  perhaps,  because 
it  is  confused  with  burden.  There  is  as  much  differ- 

ence between  the  two  as  between  paying  the  grocer  and 
the  doctor. 

Lack  of  Standard  Practice 

in  Railroad  Shops 

THERE  is  perhaps  no  better  example  of  lack  of  stand- 
ard practice  on  railroads  and  in  railroad  shops  than 

in  taking  care  of  the  wear  on  driving  boxes  and  wheel 
hubs  due  to  the  lateral  pressures  on  curves.  Materials 
used  for  hub  liners  on  driving  wheels  and  the  wearing 
surfaces  on  the  driving  boxes  afford  about  as  much 
variation  as  can  be  imagined. 

Hub  liners  in  the  wheel  include  babbitt  of  all  grades ; 
good  bronze  rings  and  linings  cast  in  place  of  the  poorest 
scrap  to  be  had;  rings  of  boiler  plate,  rings  of  low 
carbon  steel,  of  cast  iron  and  of  vanadium  steel  hardened 
and  ground.  There  are  also  many  ways  of  fastening 
the  rings  in  place  and  in  one  road  at  least  the  hub  liner 
is  not  fastened  but  floats  in  the  hub. 

The  handling  of  driving  boxes  does  not  vary  quite  so 
much  but  there  are  good,  bad  and  indifferent  methods 
and  details. 

This  is  one  of  the  problems  which  is  practically  the 
same  on  all  roads.  All  roads  have  curves  which  produce 
wear  between  the  driving  box  and  the  hub  of  the  wheel. 
Such  wear  is  bound  to  be  much  worse  on  some  roads 
than  on  others  owing  to  the  local  conditions,  but  it 
should  not  be  difficult  to  find  which  method  is  most 
economical  in  resisting  wear. 

It  might  not,  of  course,  be  economical  for  the  road 
with  few  curves  to  go  to  the  expense  of  a  method  found 
necessary  on  very  crooked  roads.  But  first  cost  should 
not  be  the  only  consideration.  Keeping  the  locomotive  in 
service  is  far  more  important. 

It  would  seem  as  though  here  is  a  case  where  it  would 
be  easy  to  arrive  at  a  standard  practice  for  all  railroads 
or  that  at  most  two  methods  could  be  made  to  take  care 
of  both  straight  and  crooked  roads.  A  conference  which 
would  give  facts  as  to  results  obtained  and  as  to  costs, 
should  make  it  easy  to  decide  on  a  standard  practice. 
Once  a  start  was  made  other  standardization  would 
follow  with  far  less  resistance  to  be  overcome. 

Knowing  the  Problems 

Of  Your  Selling  Force 

THE  SALES  manager  who  sits  in  the  office  and 
never  visits  his  men  in  the  field,  never  studies  their 

problems  as  they  actually  are,  but  who  expects  uniform 
results  from  all  territories,  never  makes  a  howling 
success.  He  is  in  reality  only  a  set  of  rules  and  not  a 
real  manager  at  all.  Real  management  must  consider 
varying  conditions,  must  study  and  take  advantage  of 
different  localities  and  personalities  and  when  occasion 
demands  must  change  or  break  rules  which  are  meant 
for  regular  routine  business. 

The  farther  the  salesman  or  dealer  is  from  the  home 
office  the  more  he  needs  the  inspiration  of  an  occasional 
visit  by  the  real  men  from  the  main  office.  Letters  are 
frequently  unsatisfactory  and  little  things  which  cause 
misunderstandings  when  the  writer  is  a  stranger,  are 
harmless  when  you  really  know  what  kind  of  a  fellow 
he  is.  You  know  that,  no  matter  how  it  may  sound  on 

paper,  Jones  or  Smith  is  a  good  scout  and  that  he  didn't 
mean  anything  which  was  unfair  to  either  side. 

)^ ^ 
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The  Pacific  Coast  territory  is  a  case  in  point.  Prac- 
tically without  exception,  dealers  in  machine  tools  raise 

a  unanimous  appeal  to  builders  of  the  machines  they 
sell  to  visit  the  coast  and  study  the  situation  at  first 
hand.  In  no  other  way  can  the  man  who  is  accustomed 
to  selling  machines  in  dozen  lots  to  larger  motor  fac- 

tories, realize  that  a  single  sale  may  require  a  thousand- 
mile  trip.  Those  who  are  accustomed  to  the  short 
distance  in  the  East  can  hardly  appreciate  that  the 
distance  from  Los  Angeles  to  San  Francisco  is  450 
miles,  and  that  from  San  Francisco  to  Seattle  is  twice 
as  far.  At  the  same  time  the  entire  population  of  the 
west  coast  states  is  less  than  that  of  New  York  City 
alone. 

These  conditions  affect  sales  in  a  variety  of  ways 
which  can  only  be  appreciated  by  personal  contact  with 
them.  Meeting  your  representatives  and  their  problems 
face  to  face  is  a  necessary  part  of  successful  selling. 
Whether  you  change  your  selling  methods  or  convince 
your  men  that  no  change  is  necessary  is  immaterial. 
The  main  thing  is  to  know  the  situation  exactly  as  it 
is  and  to  make  personal  contact  with  the  men  who  rep- 

resent you  to  the  users  of  your  machines. 
Make  up  your  mind  to  visit  this  section  of  the  country 

at  least  once — and  you  may  find  it  easy  to  form  the 
habit.  For,  while  east  may  be  east  and  west  may  be 
west,  to  paraphrase  the  well-known  poet,  the  sooner  and 
oftener  they  meet  the  better  for  all  concerned. 

Convincing  Proof  That  It  Pays 
To  Put  the  Cards  on  the  Table 

FOR  MANY  years  the  American  Machinist  has 
preached  the  doctrine  of  fair  play  to  employees  and 

urged  that  they  be  told  the  why  of  management  prob- 
lems. Occasional  instances  of  the  successful  application 

of  these  principles  come  to  light  but  not  often  enough 
to  warrant  a  belief  that  a  strong  movement  in  the 
direction  of  real  progress  is  under  way. 

One  of  these  cases  turned  up  at  the  recent  conference 
of  the  business  paper  editors  in  Middletown,  Ohio, 
where  the  addresses  made  by  the  vice-president  of  the 
American  Rolling  Mill  Company  and  by  some  of  his 
assistants  showed  a  record  of  achievement  in  securing 
satisfactory  industrial  relations  that  was  an  eye-opener 
to  most  of  the  editors  present.  For  nearly  twenty  years 
the  officers  of  the  company  have  presented  their  balance 
sheet  to  the  advisory  committee  of  employees,  elected 
by  the  men  in  the  plant,  and  have  taken  all  the  time 
necessary  to  give  a  thorough  explanation  of  every  move. 

Such  a  proceeding  would  be  an  utter  failure  if  it 
were  attempted  before  steps  had  been  taken  to  secure 
the  complete  confidence  of  the  men  in  their  company 
and  its  management.  That  it  has  been  successful  in 
Middletown  is  pretty  good  proof  that  this  confidence 
exists  there.  Further  proof  is  found  in  the  fact  that 
the  American  Rolling  Mill  Company  has  never  had  a 
strike. 

Other  phases  of  the  industrial  relations  in  this  Mid- 
dletown plant  might  be  mentioned  but  enough  has  been 

said  to  show  the  possibilities  in  open  and  above-board 
dealing.  We  urge  any  employer  who  is  not  satisfied 
with  conditions  in  his  own  plant  or  community  to  take 
a  trip  to  Middletown  and  see  how  they  do  it. 

Enforced  Use  of  Goggles 

and  Safety  Devices 

IT  IS  quite  a  common  occurrence  to  hear  shop  man- 
agers complain  that  it  is  impossible  to  get  workmen 

to  wear  goggles  while  grinding  and  chipping  or  to  use 
other  safety  devices  which  are  required  by  law.  This 
is  rather  a  difficult  problem  in  several  ways,  as  the  en- 

forcement of  such  rules  involves  unpleasant  discipline  in 
the  way  of  fines  or  even  discharge. 

Where  a  plant  has  shop  committees,  the  matter  may 
very  well  be  turned  over  to  them  for  enforcement  as  it 
directly  affects  the  cost  of  the  mutual  aid  insurance 
which  usually  prevails  in  such  shops.  Logically,  how- 

ever, the  enforcement  of  such  laws  is  a  state  function. 
The  laws  are  proclaimed  by  the  state  and  the  employer 

must  provide  the  safeguards  required.  The  state  sees 
through  its  inspector  that  he  does  so  or  he  pays  the 
penalty.  Refusals  to  use  such  safeguards  should  be 
punished  in  the  same  way  as  failure  to  provide  them. 

In  several  states  failure  to  use  safeguards  subjects 
the  workmen  to  a  fine  or  imprisonment  or  both.  Of 
course  we  shall  hear  the  howl  about  it  being  an  infringe- 

ment of  personal  liberty  but  every  law  does  that.  So 
far  as  results  are  concerned,  it  matters  little  whether  a 
man  loses  his  eyesight  from  a  failure  to  wear  goggles 
or  from  drinking  bootleg  whiskey.  If  the  state  has  the 
right  to  prescribe  safety  devices,  it  has  the  right  to 
insist  on  their  being  used  to  protect  the  state  or  com- 

munity from  the  cost  of  supporting  those  who  are 
crippled  or  disabled  through  their  negligence  to  use  safe- 

guards which  are  provided. 
In  self  protection  and  for  the  good  of  their  families, 

men  should  be  willing  to  wear  goggles  even  if  they  are 
not  altogether  comfortable.  If  they  are  not  willing, 
they  should  be  compelled  to  wear  them  when  necessary. 
Employers,  personnel  workers,  labor  unions  and  all  other 
workers  should  urge  the  passage  of  the  laws  needed  to 
enforce  the  wearing  or  using  of  such  safety  devices  as 
the  state  requires  to  be  provided  for  the  safety  of 
workers.  It  is  not  a  function  of  shop  management  but 
of  the  law  enforcing  bodies  of  the  state. 

German  Comment  on  the  Work 

of  the  A.S.M.E.  Plain  Gage  Committee 

IN  THE  November  25  issue  of  N.D.I. ,  the  organ  of  the 
German  Standardization  body,  is  an  article  com- 

menting on  the  progress  report  of  the  A.S.M.E.  Plain 
Gage  Committee  which  was  published  in  the  American 
Machinist  last  July.  It  is  interesting  to  note  that 
although  different  bases  of  fits  have  been  chosen  by 
the  German  and  American  committees,  hole  and  shaft 
tolerances  show  close  agreement. 

The  German  committee  naturally  believes  that  its 

method  of  building  up  a  system  of  tolerances  on  "fit 
units"  is  superior.  From  a  theoretical  standpoint  this 
opinion  may  be  justified  but  from  the  practical  point  of 
view  the  much  simpler  American  system  is  certainly 
more  efficient. 

The  fact  that  such  close  agreement  can  be  reached 
by  two  entirely  independent  organizations  encourages 
one  to  believe  that  international  standardization  is 

within  the  bounds  of  possibility. 

^ 
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Shop  Equipment  News 

U" 

Diamond  66-Iiich  Face-Grinding  Machine 
The  Diamond  Machine  Co.,  9 

Codding  St.,  Providence,  R.  I.,  has 
recently  brought  out  an  extra-heavy- 
duty  face  grinding  machine  similar 
to  the  one  described  on  page  334, 
Vol.  53  of  American  Machinist.  The 
machine  is  designed  particularly  for 

the  motor  to  the  wheel  is  by  means 
of  a  Morse  sprocket  and  silent  chain, 
and  it  gives  a  speed  of  180  r.p.m.  to 
the  wheel.  The  wheel  spindle  has  a 
maximum  diameter  of  9  in.  and  is 
provided  with  large  bearings  for 
both  radial  and  thrust  loads. 

tror.ed  by  means  of  lever  arms  either 
at  the  front  of  the  machine  or  at 

the  operator's  position  behind  the 
table.  An  arrangement  of  belts  and 
pulleys  within  the  bed  of  the  machine 
reverses  the  motion  of  the  table  in 
such  a  manner  as  to  give  but  little 
shock.  The  total  weight  of  the 
machine  is  over  40,000  pounds. 

DIAMOND    66  INCH    FACE   GRIXDING    MACHIXE 

grinding  large  work  such  as  boiler 
sections  up  to  60  in.  in  height. 

The  abrasive  wheel,  as  shown  in 
the  illustration  herewith,  is  of  the 
sectional  type  and  is  66  in.  in 
diameter.  It  consists  of  28  separate 
blocks  of  2-in.  face  and  71  in.  depth,, 
each  held  rigidly  in  a  chuck.  It  is 
claimed  that  the  design  of  the  chuck 
will  allow  the  use  of  90  per  cent  of 
the  abrasive  material  in  the  blocks 
before  it  is  necessary  to  replace 
them.  A  wheel  dresser  built  on  the 
machine  can  be  used  while  the  unit 
is  in  operation  without  stopping  pro- 
duction. 

A  large  cutting  power  is  available 
on  the  face  of  the  machine  because 
a  driving  motor  of  75  hp.  is  used 
and  a  large  amount  of  kinetic  energy 
is  stored  in  the  heavy  rotating  wheel, 
chuck  and  spindle.     The  drive  from 

A  feature  of  the  machine  is  the 
provision  made  for  handling  the 
coolant.  An  automatic  system  is 
provided  for  pumping  the  solution 
from  a  140  gal.  tank  of  large  area 
at  the  rear  of  the  machine.  The  tank 
receives  the  coolant  after  it  has 
passed  the  wheel,  settles  out  the 
solid  material  and  allows  the  clean 
solution  to  be  circulated  again.  Two 

large  nozzles  deliver  an  easily  ad- 
justed supply  of  cutting  solution  to 

the  wheel.  Sheet  metal  guards  are 
provided  to  prevent  splashing  and  to 
protect  the  bearings  of  the  machine. 

The  traveling  table  for  passing  the 
work  across  the  rotating  wheel  has 
a  platen  36x110  in.  in  size  that  is 
provided  with  numerous  slots  by 
which  fixtures  and  work  may  be  at- 

tached. It  has  a  speed  of  22  ft.  per 
min.    The  motion  of  the  table  is  con- 

Foster- Johnson  Hone  for 
Automotive  Cylinders 

The  Fo.ster-Johnson  Reamer  Co., 
1112  Beardsley  Ave.,  Elkhart,  Ind., 
has  added  to  its  line  of  products  a 
cylinder  hone  that  may  be  driven  by 
an  electric  drill  or  any  similar  device. 
The  tool  is  designed  for  repair  shops 

and  garages  as  a  finishing  and  polish- 
ing device  for'  automotive  cylinders 

which  have  been  previously  reamed 
to  a  size  to  fit  the  oversize  pistons. 

The  body  of  the  hone  is  made  of 
aluminum.  On  the  smaller  hones  four 

abrasive  stones  are  mounted  length- 
wise equi-distant  from  each  other 

around  the  body,  as  shown  in  the  ac- 
companying illustration.  The  larger 

ones  have  five  stones.  These  stones 
are  mounted  in  slots  in  which  are  set 

springs  that  bear  against  the  backs 
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of  the  stones  and  provide  adjustment 
and  resiliency.  At  epch  end  of  the 
slots  are  collars  which  limit  the  out- 

ward movement  of  the  stones  and  act 
as  retainers. 

The  driving  power  is  obtained  by 
means  of  a  shank  which  is  inter- 

changeable between  the  various  sizes 
of  hones  and  which  is  held  in  the 

chuck  of  the  spindle  driving  the  de- 
vice. One  of  these  shanks  is  shown 

in  the  illustration  herewith.  The 
honing  process  requires  from  1  to  3 
min.  per  cylinder  after  the  latter  has 
been  reamed  to  size.  The  operation 
consists  simply  of  the  slow  movement 
of  the  hone  up  and  down  while  it  is 
rotating  within  the  cylinder.  It  is 
claimed  that  a  very  high  finish  can  be 

F-J  CYLINDER  HONES  AND  SHANK 

produced  and  an  accuracy  to  within 
less  than  0.0005  inch. 

The  F-J  cylinder  hones  are  made  in 
seven  sizes  whose  minimum  diam- 

eters range  from  2:1  to  4i  in.  Each 
size  can  be  enlarged  I  in.  in  diameter. 

Crescent  Tool  Kit 

A  tool  kit  consisting  of  a  wrench, 
pliers  and  screwdriver  has  recently 
been  marketed  by  the  Crescent  Tool 
Co.,  Jamestown,  N.  Y.  The  outfit, 

which  is  illustrated  herewith,  is  in- 
tended for  general  use,  particularly 

in  the  household  or  on  an  automobile. 
The  wrench  is  made  of  drop 

forged  steel.  It  is  8  in.  in  length 
and  has  an  adjustable  head  with  a 
maximum  opening  of  \l  in.  A 
feature  of  the  6  in.  pliers  is  the  long 
straight  nose.  The  screwdriver  is 
11  in.  in  length  with  a  h-\n.  blade, 
and  has  a  handle  which  may  be 
swung  and  locked  into  a  position  at 
right  angles  to  the  shank  to  give 
more  leverage.  It  is  claimed  that 
three  times  the  power  of  the  ordi- 

nary screw  driver  can  be  applied  by 
the  hand  when  the  handle  is  in  this 

position.  When  locked  in  the  T-po- 
sition,  the  overall  length  is  approxi- 

mately 6  inches. 

slide  can  be  removed  and  is  provided 
with  a  setscrew  to  hold  the  pencil 
point  in  position  when  drawing circles. 

CRESCENT  TOOL  KIT 

The  complete  kit  is  packed  in  a 
brown  duck  container,  which  folds 
into  so  small  a  space  that  the  whole 
unit  can  easily  be  carried  in  the 

pocket  or  the  side  pocket  of  an  auto- 
mobile. 

Golden  Combination 

Drawing  Instrument 
The  feature  of  the  combination 

drawing  instrument  recently  placed 

on  the  market  by  the  Golden  Com- 
pass Co.,  Elkhart,  Ind.,  is  that  the 

rule,  pivot  point  and  zero  mark  on 

the  protractor  or  half  cii'cle  are  all 
in  line,  and  thereby  make  it  possible 

to  "short  cut"  many  drawing  opera- 
tions. 

The  instrument,  as  shown  in  the 
illustration  herewith,  combines  a  pro- 

tractor, T-square,  rule  and  compass 
all  in  one.  The  protractor  is  gradu- 

ated to  4  deg. ;  the  T-square  has  a 
cross  bar  which  is  graduated  to  h  in. 
on  one  side  and  A  in.  on  the  other; 
and   the    rule    is   6   in.    long    and    is 

GOLDEN   COMBINATION  DRAWING 
INSTRUMENT 

scaled  to  A  in.  on  one  side  and  to 

I'o  in.  on  the  other.  A  compass  is 
provided  by  the  use  of  an  adjustable 
pivot  point,  one  of  which  is  shown 
in  the  illustration  separately,  and  an 
adjustable  slide  on  the  rule  that  holds 
the  pencil  point. 

The  pencil  point  is  pressed  down 
when  drawing  circles  and  angles  and 
released  for  other  work.    The  pencil 

'*Shakeproof"  Lock 

Washers 

The  accompanying  illustration 
shows  a  number  of  lock  washers  of 
varied  sizes  that  have  recently  been 

placed  on  the  market  by  the  Shake- 
proof  Screw  &  Nut  Co.,  400  N. 
Michigan  Ave.,  Chicago,  111.  The 
washers,  it  is  claimed,  will  lock 
screws  and  bolts  of  any  material 
from  aluminum  to  tempered  steel, 
and  are  intended  for  use  on  trucks. 

•SHAKEPROOF"  LOCK  WASHERS 

automobiles,  pneumatic  tools,  gaso- 
line engines  and  similar  devices  on 

which  excessive  vibration  takes 

place. The  washers  are  made  of  clock- 
spring  tempered  steel  and  are  rust- 
proofed.  The  flat  washers  range  in 
size  from  J  to  3  in.  nominal  inside 
diameter  and  have  from  10  to  32 
locking  struts,  depending  on  the 
size.  These  struts  or  teeth  are  set 
at  an  angle  of  45  deg.  and  under 

pressure  they  tend  to  flatten  to  about 
20  deg.  It  is  claimed  that  the  more 
the  vibration,  the  greater  the  hold, 

because  the  pressure  gradually  en- 
meshes the  tops  and  bottoms  of  the 

struts  with  the  nut  and  underlying 
material  and  produces  a  permanent 
hold. 

Countersunk  lock  washers  of  the 

type  shown  in  the  center  of  the  il- 
lustration are  also  made  1  in.  in  in- 

side diameter  with  14  struts  for  lock- 
ing \-m.  flathead  machine  screws, 

stove  bolts  or  other  screws  or  bolts 
with  countersunk  heads.  Additional 
sizes  of  both  flat  and  countersunk 
lock  washers  can  be  supplied  on  order 
to  suit  the  work. 
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Yale  Steel-Plate  Roller- 

Bearing  Trolley 
Strength  and  flexibility  are  the 

main  features  of  the  Yale  steel-plate 
roller-bearing  trolley  shown  in  the 
illustrations  herewith,  and  recently 

built  by  the  Yale  &  Towne  Manufac- 
turing Co.,  Stamford,  Conn. 

A  reserve  strength  of  seven  times 
its  rated  capacity  enables  the  trolley 

wheel  axles  are  set  parallel  to  the 

angled  surfaces  of  the  I-beam  flange, 

are  pressed  in  the  wheel-hubs  and 
are  supported  by  an  inner  bearing 
plate.  Bending  strains  on  the  axle 

are  largely  eliminated  by  the  ar- 
rangement. 

The  axles  are  mounted  on  heat- 

treated,  hardened  and  ground  cylin- 
drical roller  bearings.  The  latter  are 

fitted  in  side  plates  which  are  con- 
nected together  at  the  bottom  by  a 

single  cold-rolled  steel  equalizing  pin. 
Either  a  shackle,  eye  or  clevis  can 

be  supported  by  the  pin,  and  where 
small  head-room  is  required  the 
chain  block  can  be  hooked  directly 
over  the  equalizing  pin. 

Each  side  plate  has  spreader  cast- 
ings riveted  to  it.  These  castings 

provide  a  large  bearing  surface  for 
the  equalizing  pin,  and  are  so  shaped 
as  to  protect  the  trolley  and  act  as  a 

bumper  which  engages  the  track- 
stop  on  the  lower  flange  at  the  end 
of  the  I-beam  track. 

the  unit.  A  brass  chuck  guard  is 

provided  that  is  removable  from  the 

hand-piece  by  a  single  turn.  This 
guard  permits  the  hand-piece  to  be 
gripped  close  to  the  work. 
A  nickle-plated  motor  which  op- 

erates on  either  alternating  or  di- 
rect current  supplies  the  motive 

power  to  the  tool  by  means  of  a 
worm  and  gear  drive,  which  reduces 

the  speed.  The  motor  pivots  in 
brackets  that  are  attached  to  the 
base. 

A  No.  7  S.  S.  White  hand-piece 
with  a  special  adaptor  and  coupling 

can  be  supplied,  and  a  foot  con- 
trolled rheostat  can  also  be  fur- 

nished. 

"Dumore"  Geared  Flexible- 

Shaft  Utility  Tool 
The  motor-driven  flexible-shaft 

utility  tool  shown  in  the  illustration 
herewith  is  a  recent  product  of  the 
Wisconsin  Electric  Co.,  Racine,  Wis. 
it  is  intended  for  delicate  drilling, 

engraving  and  die-sinking  work,  and 

is  sold  under  the  name  of  "Dumore." 
A  feature  of  the  tool  is  the 

aluminum    hand-piece.      It    is    fitted 

YALE  STEEL-PLATE  ROLLER- 
BEARING  TROLLEY 

to  withstand  great  shocks  and 
strains.  It  is  claimed  that  under 

test  a  2-ton  trolley  withstood  a  load 
of  28,000  lb.  Combined  with  this 

strength  the  trolley  possesses  flex- 
ibility because  the  non-rigid  con- 

struction permits  each  wheel  flange 
to  take  a  position  suited  to  the  curve 
of  the  I-beam  flange.  It  is  said  that 
binding  is  eliminated  even  around  a 

curve  of  sharp  degree,  so  that  a  1-ton 
trolley  will  run  easily  on  a  21-in. 
minimum  radius  curve. 

The  trolley  has  four  wheels  with 
chilled-iron  treads  which  conform  to 

the  shape  of  the  I-beam  flange,  as 
may  be  seem  from  the  illustration. 
The  hardened  treads  increase  the 

life  of  the  wheels  due  to  the  resist- 
ance the  surface  offers  to  wear.    The 

"DUMORE"  GEARED  UTILITY  TOOL 

with  a  double  row  of  S.K.F.  ball 

bearings,  which  take  up  the  end 
thrust  and  radial  load  and  give  the 
chuck  a  smooth  running  motion.  It 
is  claimed  that  the  hand  piece  will 

not  heat  up  under  continuous 
service. 

A  No.  0  Jacobs  chuck  is  used  with 

ground  gripping  points  on  the  chuck 
jaws.  The  chuck  will  hold  tools 
from  J  in.  down  to  a  No.  80  drill 
and  rotates  at  speeds  from  500  to 

2,00C  r.p.m.  The  speed  is  ccntroi'ed 
by  a  5-speed  rheostat  in  the  base  of 

Export  of  Machine  Tools In  January 

Interesting  data  is  furnished  by  the 
Department  of  Commerce  by  the  recent 
report  on  domestic  exports  of  various 
machine  tools  by  manufacturers  in  the 
United  States  to  all  parts  of  the  world. 
During  January  of  this  year  there  were 
exported  1,396  sharpening  and  grinding 
machines  of  all  descriptions.  Of  this 
number,  England  took  250,  Canada 
bought  353,  the  majority  going  to  Que- 

bec and  Ontario,  .A.rgentina  purchased 
171  and  Japan  126.  The  total  valua- 

tion is  placed  at  $70,233  for  all  sales 
to  foreign  countries  of  these  tools. 

There  v  ere  sold  by  export  during 

January  emery  and  corundum  esti- 
mated v.t  152,870  lb.  at  a  value  of 

$58,946,  the  largest  amount  going  to 
France  that  purchased  32,974  lb. 
England  bought  21,362  lb.,  and  Japan 

13,770  lb. Artific.al  abrasives  to  the  value  of 
$49,624  were  exported,  England  being 

the  lead'ng  purchaser  with  39,028  lb. ordered  and  Canada  a  close  second  with 
34,292  lb.  bought.  The  total  number 
of  pounds  exported  during  the  month 
was  146,446,  according  to  the  figures. 

Metal-working  machinery  was  also 
exported  in  considerable  volume  during 
the  first  month  of  the  year.  Thread- 
cutting  and  screw  machines  to  a  total 
valuation  of  $28,963  were  exported, 
while  bunching  and  shearing  machines 
valued  at  $34,902  were  shipped.  -Ar- 

gentina was  the  leading  buyer  of 
thread-cutting  and  screw  machines, 
takin'?  295,  mostly  of  the  cheaper 
variety,  while  Mexico  ordered  20 
medium  priced  machines  and  England 
took  nine  high   priced  ones. 

Bending  and  power  presses  were  ex- 
ported during  January  to  a  limited  ex- 

tent, England,  Canada,  and  Japan  each 
taking  four.  The  total  valuation  for 
this  classification  was  placed  at 
$23,205  by  the  report. 

There  were  exported  during  Janu- 
ary 1,323  chucks,  centering  machines, 

lathes,  drills  and  other  machines  of  this 
type.  France  proved  to  be  the  best 
customer  for  these,  taking  a  total  of 
509,  while  England  purchased  182, 
Quebec  and  Ontario  144,  and  Japan 
130.  The  total  valuation  was  $19,900. 
Reamers,  cutters,  taps  and  dies  to  the 
value  of  $123,418  were  exported.  Que- 

bec and  Ontario  were  the  leaders  with 

England  second,  France  third,  and^ Cuba  fourth. 
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News  Section 
Increase  in  Locomotive 

Repairing  Shown 
Locomotives  in  need  of  repair  on 

March  15  totaled  15.631,  according  to 
reports  filed  today  by  the  carriers  with 
the  Car  Service  Division  of  the  Amer- 

ican Railway  Association.  This  was  an 
increase  of  274  over  the  total  on 
March  1. 

Of  the  total  number,  13,930  were  in 
need  of  repairs  requiring  more  than  24 
hours,  which  was  an  increase  of  507 
over  the  total  number  on  March  1. 
Locomotives  in  need  of  light  repairs 
numbered  1,701,  which  was  a  decrease 
of  233  within  the  same  period. 

During  the  semi-monthly  period  ex- 
tending from  March  1  to  March  15,  the 

railroads  repaired  and  turned  out  of 
their  shops  16,841  locomotives,  com- 

pared with  17,207  during  the  last  half 
of  February. » 

Iron  and  Steel  Imports 
Break  Record 

During  1922  the  imports  of  iron  and 
steel  aggregated  713,861  tons,  according 
to  reports  recently  issued  by  the  De- 

partment of  Commerce.  This  exceeded 
any  previous  year  by  several  hundred 
per  cent. 

Details  of  the  incoming  shipments  of 
iron  and  steel,  expressed  in  gross  tons 
follow: 

Dec.  Year  of  Nov. 
-  "  ■  1922  1922  1922 

Pic  iron    54,728  383,445  98,767 
Serap    28.602  142,969  25,585 
Ferromanganese    5,160  94,592  6,192 
InKot.e.  blooms,  billets, 

slabs  and  .steel  bars...  1,760  27.719  2,007 
Structural    1.447  7.823  3,055 
Bariron    1,170  80.809  2.113 
Ferrosilicon    1.052  14,806  415 
Rails  anri  splice  bare.. .  911  26.628  1,377 
Tin  plate    347  2,682  33 
Wirf-rods    277  1,725  120 
Tubular  products    265  879  308 
Koiind   iron   and  steel 

wire    136  648  230 

Totals        96,082      713,861      140,512 

&  Northern  R.R.  also  contemplate  ma- 
chine tool  purchases.  The  Atlantic 

Coast  Line  R.R.  has  embarked  on  a  pro- 
gram for  expenditures  of  approximately 

twenty-six  million  dollars.  Additional 
shop  facilities  and  shop  equipment  are 
mentioned  as  some  of  the  principal 
items,  aside  from  ninety-one  locomo- 

tives, 101  steel  passenger  cars,  5,331 
freight  cars,  and  rails.  The  Union 
Pacific  has  practically  filled  its  require- 

ments for  machine  tools. 

Recent  Inquiries  from 
Railroads 

The  American  Short  Line  Railroad 
Association,  Railway  Exchange  Build- 

ing, Chicago,  is  making  inquiry  for 
twenty-two  locomotives,  1,306  freight 
cars,  seven  passenger  cars,  a  large 
quantity  of  bridge  material,  relaying 
rails,  turn  tables,  track  scales,  tanks 
and  also  the  following  machinery: 

One  engine  lathe,  20  in.  swing,  12  ft. 
bed,  for  rebuilding  purposes — Cali- 

fornia delivery. 
One  wheel  lathe — Louisiana  delivery. 
One  wheel  press,  200  to  300  ton 

capacity — Texas   delivery. 
The  Elgin,  Joliet  &  Eastern  R.R.  is 

in  the  market  for  machine  tools  to  re- 
place those  destroyed  in  a  recent  fire. 

The  Illinois  Centrd  has  made  some 
good  sized  purchases,  but  is  reported 
to  be  in  the  market  for  additional  ma- 

chinery. The  Chicago  &  Northwestern 
Ry.,   Rock   Island,  and    Duluth,   Mesabi 

Summer  School  at  Carnegie 
Courses  to  interest  nearly  anyone  in 

need  of  technical  training  will  be  given 
this  summer  at  Carnegie  Institute  of 
Technology,  at  Pittsburgh,  according 
to  a  preliminary  announcement.  The 
variety  of  the  subjects  has  been  in- 

creased by  the  addition  of  many  new 
courses,  and  special  emphasis  will  be 
placed  on  these  courses  that  have  been 
outstanding  successes  of  former  years. 
The  summer  session  is,  of  course,  ar- 

ranged primarily  to  fill  the  needs  of 
teachers  and  under-graduates. 
The  Carnegie  Summei-  School  will 

open  June  25  and  continue  for  eight 
weeks  until  Aug.  17.  Six  weeks' courses  will  be  conducted  from  Julv 
2  to  Aug.  10.  The  College  of  Fine 
Arts,  the  College  of  Engineering,  the 
College  of  Industries,  the  Margaret 
Morrison  Carnegie  College,  and  the 
Division  of  General  Studies  are  included 
in  the  summer  program. 

Decrease  in  Railroads' Earnings 

Net  earnings  for  February  were  $38,- 
903,000,  according  to  the  report  re- 

cently published  by  the  American  Rail- 
way Association.  This  is  equivalent 

to  3.73  per  cent  on  the  tentative 
valuation  and  compares  with  a  year 
ago  February  when  the  percentage  was 
4.67  and  the  earnings  were  $47,727,- 
000.  In  January  of  this  year  the  earn- 

ings represented  5.54  per  cent  of  the 
tentative  valuation. 
The  report  for  February  indicates 

larger  expenditures  that  have  been 
made  for  equipment  and  repairs  and  by 
comparison  22  per  cent  more  was  spent 
this  February  than  during  February, 
1922. 

-  ■   ♦ 

Southern  Railway  to  Buy 

New  Equipment 
The  Interstate  Commerce  Commission 

recently  granted  authority  to  the  South- 
ern Railway  system  to  expend  $12,300,- 

000  for  new  equipment.  The  money 
will  be  raised  by  the  sale  of  three 
series  of  stock:  Series  X  on  the  South- 
em  Railway,  Series  G  on  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Railway, 
and  Series  G  on  the  Alabama  Great 
Southern  Railway.  It  is  expected  that 
purchases  of  equipment  will  be  made 
within  a  short  time. 

British  Engineers  Get 

Large  Gift 
Civilization,  according  to  engineers, 

is  entering  upon  an  era  of  scientific 
research  destined  to  exercise  a  vast  in- 

fluence on  the  fate  of  nations.  Follow- 
ing the  $500,000  gift  of  Ambrose 

Swasey  of  Cleveland  making  possible 
the  organization  of  the  Engineering 
Foundation,  comes  news  from  London 
that  Sir  Alfred  Yarrow  has  given  the 
same  amount  to  the  Royal  Society  for 
the  same  purpose. 

Sir  Alfred's  philanthropy,  it  was 
said  at  the  national  headquarters  of 
the  American  Society  of  Mechanical 
Engineers  in  New  York  City,  of  which 
he  is  an  honorary  member,  is  another 
step  toward  the  identity  of  effort  which 
engineers  and  men  of  science  are  striv- 

ing to  accomplish  throughout  the 
Anglo-Saxon  world. 

The  funds  donated  by  Mr.  Swasey, 
called  the  dean  of  the  American  engi- 

neering profession,  are  being  applied, 
it  was  said  in  a  statement  just  issued 

by  the  Engineering  Foundation,  "for the  furtherance  of  research  in  science 
and  engineering,  or  for  the  advance- 

ment in  any  other  manner  of  the  pro- 
fession of  engineering  and  the  good  of 

mankind." 
Henry  Dreses  Is  Given 

Farewell  Dinner 

The  radial  drilling  machine  manufac- 
turers of  Cincinnati  gave  a  farewell 

dinner  party  to  Henry  Dreses  on  the 
evening  of  April  4,  at  the  Business 
Men's  Club. 

Mr.  Dreses  had  been  so  prominent  in 
the  radial  drilling  machine  business 
and  so  highly  respected  by  his  com- 

petitors in  Cincinnati  that  they  felt  it 
a  pleasure  to  spend  a  social  evening 
with  him  on  the  occasion  of  his  re- 

tiring actively  from  the  industry. 
Each  one  present  had  something  nice 

to  say  about  him  and  at  the  close  Mr. 
Dreses  gave  a  sketch  of  his  life  and  his 
many  experiences,  which  was  very 
much  enjoyed  by  all. 

August  H.  Tuechter  acted  as  toast- 
master,  and  on  behalf  of  the'^gentlemen assembled  presented  Mr.  Dreses  with  a 
beautiful  Rookwood  vase  with  the  best 
wishes  and  love  from  his  former 
associates. 

Those  present  were  the  following: 
J.  B.  Doan,  American  Tool  Works 

Co.;  J.  C.  Cai-lton,  Carlton  Machine 
Tool  Co.;  Oscar  W.  Mueller,  Mueller 
Machine  Tool  Co.;  Norman  B.  Chace, 
Fosdick  Machine  Tool  Co.;  George 
McG.  Morris,  Morris  Machine  Tool  Co.; 
Arthur  C.  Pletz,  Morris  Machine  Tool 
Co.;  William  Gilbert,  Dreses  Machine 
Tool  Co.;  Charles  Gilbert,  Dreses  Ma- 

chine Tool  Co.;  Walter  Hudson,  Dreses 
Machine  Tool  Co.;  George  P.  Gradolf, 
The  Cincinnati  Bickford  Tool  Co.,  and 
August  H.  Tuechter,  The  Cincinnati Bickford  Tool  Co. 
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Want  Power  Show  Name 

Expanded 
A  conference  of  the  chairman  of  the 

Machine  Shop  Practice  Division,  P.  O. 
Hoagland,  with  the  following  members 
of  the  Division  present,  was  held  in 
New  York  on  Friday,  March  30,  at 
10:30  a.m.:  Erik  Oberg,  A.  L.  DeLeeuw, 
Ralph  E.  Flanders,  Earle  Buckingham, 
J.  J.  Reynolds,  Wilbur  J.  Peets,  Fred- 

erick Franz,  J.  W.  Roe,  chairman, 
Meetings  and  Papers  Committee  of  the 
Council,  W.  E.  Bullock  (assistant  sec- 

retary), C.  E.  Davies  (assistant  secre- 
tary, meetings)  and  C.  B.  LePage 

(assistant  secretary,  research  and 
standards). 

It  was  announced  that  two  papers 
are  available  for  the  spring  meeting, 
the  first  on  Recent  Developments  of 
Balancing  Machinery,  by  C.  R.  Soder- 
berg,  and  the  second  on  Machine  Shop 
Practice  in  Paper  Machinery  Plants,  by 
G.  E.  Williamson. 

Topics  for  the  annual  meeting  were 
discussed  as  follows:  Application  of 
Electric  Motor  Drives  to  Machine  Tools, 
Sheet  Metal  Working,  and  Code  for 
Testing  Tool  Steels. 

After  considerable  discussion,  it  was 
voted  to  request  the  International  Ex- 

position Co.  to  extend  the  power  show 
planned  in  connection  with  the  annual 
meeting,  to  invite  the  chairman  of  the 

.  Machine  Shop  Practice  Division  to 
serve  on  the  Advisory  Board,  and  to 
change  the  name  of  the  show  possibly 
to  the  Mechanical  Show,  and  to  have  it 
include  machine  tools  and  other  ma- 
chinery. 
An  all-round  discussion  developed  a 

number  of  interesting  and  important 
topics  which  the  division  might  take  up, 
and  the  chairman  was  authorized  to  ap- 

point a  committee  on  plan  and  scope  to 
give  consideration  to  these  topics. 
Among  them  was  the  subject  olF  re- 

search, which  it  was  felt  might  be  de- 
veloped through  the  Bureau  of  Stand- 

ards. The  chairman  later  appointed 
A.  L.  DeLeeuw,  Erik  Oberg,  K.  H.  Gon- 

dii, J.  J.  Reynolds,  Earle  Buckingham, 
Wilbur  J.  Peets,  and  Frederick  Franz 
as  this  plan  and  scope  committee. 

Plans  for  Foreign  Trade 
Convention 

With  registrations  already  received 
from  twenty-one  states  and  two  foreign 
countries,  plans  for  the  New  Orleans 
Foreign  Trade  Convention,  May  2-3-4, 
are  rapidly  taking  shape. 

Emphasis  will  be  laid  on  the  impor- 
tance of  European  markets  to  Ameri- 

can foreign  trada  and  prosperity.  The 
opening  session  of  the  Convention  will 

consider  a  report  on  "European  Condi- 
tions Today,"  specially  prepared  for 

this  meeting  by  a  Committee  of  the  Na- 
tional Foreign  Trade  Council. 

In  this  same  session,  Dr.  Jeremiah 
W.  Jenks,  Alexander  Hamilton  Insti- 

tute, will  discuss  "European  Progress 
during  the  Year."  Some  of  the  bar- 

riers encountered  in  trading  with 
Europe  will  be  described  by  W.  F.  Gep- 
hart,  First  National  Bank  of  St.  Louis, 
while  methods  of  trading  under  abnor- 

mal conditions  and  in  the  face  of,  de- 
pressed exchange,  will  be  outlined  by 

A.  C.  Kains,  President  of  the  Federal 
International  Banking  Co.,  New  Or- 

leans, La. 
At  the  dose  of  the  Convention  the 

new  Inner  Harbor-Navigation  Canal  at 
New  Orleans  will  be  formally  opened. 
This  canal  connects  the  Mississippi 
River  with  Lake  Pontchartrain,  and 
transforms  great  tracts  of  interior 
lands  into  waterfront  property,  suitable 
for  purposes  of  commerce  and  industry. 

Delegates  to  the  Foreign  Trade  Con- 
vention will  be  taken  over  the  Harbor 

of  New  Orleans  on  May  5,  prior  to  the 
formal  opening,  as  guests  of  the  Port 
Commission. 

New  Record  in  Pig-iron 
Production 

All  monthly  records  for  pig-iron  pro- 
duction were  broken  during  March,  ac- 

cording to  figures  recently  given  out 
by  the  iron  and  steel  companies.  The 
total  output  was  3,512,275  tons  which 
even  exceeds  the  previous  high  record 
of  3,508,849  tons  produced  during  Oc- 

tober 1916 — during  the  war. 
The  daily  average  production  during 

the  month  was  113,590  tons,  while  in 
September  1918,  the  average  daily  pro- 

duction was  113,942  tons,  but  was  made 
with  364  furnaces  operating  whereas 
during  March  the  number  of  furnaces 
active  totaled  296. 

Unless  predictions  go  wrong,  the 
March  output  of  steel  will  also  estab- 

lish a  new  high  record.  It  has  been 
pointed  out  that  every  furnace  in  the 
Pittsburgh  district  is  in  operation  and 
that  in  western  Ohio  the  furnaces  are 
nearly  all  active. 

Japan  Proves  Good  Buyer 
of  Machinery 

Japan  imported  from  the  United 
States  in  February,  according  to  a  cable 
to  the  Department  of  Commerce  from 
Commercial  Attache  Jas.  F.  Abbott, 
Tokio,  goods  valued  at  39,000,000  yen, 
and  exported  to  the  United  States 
goods  worth  64,000,000  yen,  giving  a 
balance  in  Japan's  favor  for  February 
of  25,000,000  yen,  jompared  with  a 
balance  in  favor  of  the  United  States  in 
January  amounting  to  5,000,000  yen. 
Total  imports  from  the  United  States 
in  February  were  6,000,000  yen  less  in 
value  than  in  January,  but  a  rather  re- 

markable increase  occurred  in  ma- 
chinery imports,  of  which  Japan  took 

5,100,000  yen  worth,  compared  with 
3,800,000  in  January,  an  increase  of 
more  than  25  per  cent.  The  increase  in 
exports  from  Japan  to  the  United 
States  from  40,00(5,000  yen  in  January 
to  64,000,000  yen  in  February  is  ac- 

counted for  principally  by  raw  silk 
shipments. 

Atchison  Road  to  Sell 

Employees  Stock 
Announcements  from  W.  B.  Storey, 

president  of  the  Atchison,  Topeka  & 
Santa  Fe  R.R.,  state  that  in  the  future 
stock  will  be  sold  to  employees  of  the 
company  on  the  partial  payment  plan. 
In  order  to  obtain  the  stock  it  will  be 
necessary  to  go  into  the  open  market 
from  time  to  time,  it  is  stated. 

There  are  71,000  employees  of  the 
railroad  and  many  of  these  are  anxious 
to  buy  stock,  it  is  asserted.  The  com- 

pany will  be  put  to  considerable  ex- 
pense by  the  trading  but  feels  that  it 

will  be  repaid  in  good-will. 

F.  M.  Feiker  to  Organize 
World  Surveys 

At  the  request  of  Secretary  Hoover, 
of  the  U.  S.  Department  of  Commerce, 
F.  M.  Feiker,  Assistant  to  the  Presi- 

dent of  the  McGraw-Hill  Co.,  Inc.,  has 
again  been  granted  leave  of  absence  to 
undertake  the  organization  and  general 
direction  of  the  world  surveys  of  raw 
material  supplies,  rubber,  sisal  hemp, 
and  nitrates,  for  which  Congress  re- 

cently made  an  emergency  appropria- 
tion of  $500,000. 

Mr.  Feiker  served  as  Assistant  to  the 
Secretary  of  Commerce  during  the  first 

year  of  Mr.  Hoover's  administration, 
acting  as  general  assistant  in  organiz- 

ing the  personnel  and  industrial  trade 
contact  committees  in  relation  to  the 
Bureau  of  Census,  the  Bureau  of 
Standards,  and  the  Bureau  of  Foreign 
and  Domestic  Commerce.  Out  of  his 

nine  months'  work  came  the  monthly 
statistical  survey  of  the  Bureau  of 
Census,  the  Division  of  Simplified 
Practice  of  the  Bureau  of  Standards, 
Commerce  Reports  in  new  form,  and 
fifteen  so-called  commodity  divisions  of 
the  Bureau  of  Foreign  and  Domestic 
Commerce.  Of  this  latter  work  the 
Annual  Report  of  Dr.  Julius  Klein, 
Director  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  said: 

"The  important  task  of  carrying  on 
this  liaison  work  with  the  industries 
was  under  the  general  supervision  of 
F.  M.  Feiker,  Assistant  to  the  Secre- 

tary of  Commerce.  Mr.  Feiker's  ex- tensive experience  and  wide  contact 
with  industrial  organization  and  indi- 

vidual manufacturers  is  largely  re- 
sponsible for  the  striking  success  which 

has  accompanied  this  innovation  in  the 
oiganization  of  a  government  de 
partment."  _ 

Car  Loading  Continues  at 
Record  Pace 

Record-breaking  loadings  for  this 
time  of  year  of  revenue  freight  con- 

tinue. The  loading  for  the  week  which 
ended  on  March  24  totaled  917,086 
cars.  This  was  an  increase  of  79,795 
cars  over  the  corresponding  week  last 
year,  and  an  increase  of  230,469  cars 
over  the  corresponding  week  in  1921. 

The  total  for  the  week  also  was  an 
increase  of  12,750  cars  over  the  preced- 

ing week  and  was,  with  one  exception, 
the  largest  for  any  week  so  far  this 

year. 

Loading  of  merchandise  and  miscel- 
laneous freight,  which  includes  manu- 
factured products,  totaled  559,319  cars, 

10,744  above  the  week  before.  This  was 
an  increase  of  112,622  cars  above  the 
same  week  last  year,  and  an  increase 
of  56,716  cars  above  the  same  week  two 

years  ago. Compared  by  districts,  increases  over 
the  week  before  in  the  total  loading  of 
all  commodities  were  reported  in  the 
Eastern,  Allegheny,  Central  Western, 
and  Southwestern  districts,  while  de- 

creases were  reported  in  the  Poca- 
hontas, Southern  and  Northwestern 

districts.  Compared  with  the  corre- 
sponding week  last  year,  all  districts 

reported  increases  except  the  Pocahon- 
tas, while  the  Southwestern  district 

was  the  only  one  to  report  a  decrease 
compared  with  the  corresponding  week 
in    1921. 
With  favorable  weather  during 

April,  it  is  expected  that  each  succeed- 
ing week  will  show  a  new  record. 
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Machinery  in  the  Extensive  Northwest 

BUSINESS  conditions  in  the  machin- 
ery trade  are  considerably  different 

in  the  vicinity  of  Portland,  Ore.  and 
Seattle,  Wash,  than  in  California.  The 
oil  boom  in  the  Los  Angeles  district  has 
no  duplicate  elsewhere  on  the  coast. 
But,  as  in  all  booms,  there  are  draw- 

backs, some  of  which  were  mentioned 
previously. 

Portland  and  Seattle  depend  more  on 
the  lumber  and  fishing  trades,  with 
irrigation  a  not-to-be  forgotten  factor. 
Lumber  is  the  largest  item  and,  now 
that  business  is  good  in  that  line,  there 
is  considerable  activity  in  machine  tools 
of  various  kinds.  Every  sawmill  of  any 
size  has  to  have  a  repair 
shop  and  when  it  comes 
to  the  logging  and  lumber 
companies,  they  have  shops 
which  would  grace  a  small 
sized  railroad  and  the  ma- 

chine equipment  is  much  bet- 
ter as  a  rule. 

Logging  operations  require 
a  lot  of  machinery  these  days. 
Donkey  engines  mounted  on 
skids,  usually  of  huge  timber 
of  say,  3x4  ft.  and  50  ft. 
long,  are  used  in  great  pro- 

fusion. These  require  pulley 
blocks  for  the  wire  rope,  lo- 

cated either  on  the,  ground 
for  directing  hauk^e,  or  at 
the  top  of  a  200-ft.  trunk 
which  has  been  left  for  a 

"spar."  These  blocks  vary from  about  12  to  36  in.  in 
pulley  diameters,  and  in  the 
modern  roller  bearing  type, 
cost  up  to  $600  and  $700 
each.  All  these  mean  ma- 

chine tools  for  building  and 
repairs.  Then  there  are  the 
locomotives  that  haul  the 
logs  out  of  the  woods,  or  in 
some  places  large  tractors  of 
the  crawler  or  track-laying 
type.  Logging  cars  receive  severe 
usage  and  add  to  the  necessity  of 
having  ample  repair  capacity,  and 
good  equipment.  For  the  most  part, 
the  machine  tools  are  of  well  known 
standard  makes. 

Special  Mills 

Beside  the  logging  and  saw  mills, 
there  are  special  mills  such  as  those  for 
making  doors  and  similar  house  trim. 
One  mill  which  I  visited  turns  out  from 
5,000  to  6,000  doors  a  day  and  has  a 
well  equipped  machine  shop.  It  is  just 
about  to  order  a  48-in.  lathe  and  a 
machine  for  cutting  gears  for  replace- 

ment in  its  wood  working  machinery. 
This  gives  a  little  idea  of  the  way  in 
which  machine  tools  find  their  way  into 
out  of  the  way  places  in  this  country. 

The  fisheries,  too,  require  a  lot  of 
machinery  both  for  the  cleaning  and 
preparing  for  canning,  and  in  the  can- 

ning itself.  The  large  can  companies 
h  ve  local  plants  for  this  purpose. 

Irrigation  does  not  run  into  such 
large  proportions  but  it  is  an  important 
item. 

The  automobile  repair  shops  must  not 
be  overlooked  as  a  market  for  machine 
tools,  for  here — as  elsewhere  on  the 
Pacific  Coast — they  are  well  equipped 
in  a  much  greater  percentage  than  in 
the  places  where  the  factory  can  supply 
parts  in  24  hours.  Cylinder  grinders 
are  common  and  it  is  not  unusual  to 
find  two,  and  occasionally  three,  at 
work  in  a  single  shop.  The  investment 
in  cylinder  grinders  alone  in  the  Pacific 

Coast  shops  will  total  up  to  no  mean 
sum.  And  these  all  mean  a  constant 
market  for  grinding  wheels,  not  to  men- 

tion new  pistons  and  piston  pins. 
Shipbuilding  is  very  quiet  here  as 

elsewhere  and  the  tremendous  liquida- 
tion which  has  taken  place  must  be 

charged  up  to  the  cost  of  war.  One 
might  almost  wonder  whether  it  were 
cheaper  from  a  financial  point  of  view, 
to  win  or  lose.  Plants  which  were 
prosperous  before  the  war  and  flour- 

ished like  the  proverbial  bay  tree  dur- 
ing the  war,  have  gone  out  of  business 

in  some  cases.  And  their  going  has 
left  its  mark  on  the  machine  tool  mar- 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,   Chicago  and Clevelan d   Prices 

Four One Current Weeks 
Year Unit Price Ago Ago 

Soft  steel  bars. . per  lb   _ 30.0322 SO. 0322  go. 0229      || 
Cold    finished 

shafting   
per  lb   

0.0406 0.0406 0.0317 
Brass  rods   

per  lb   
0.1913 0.1870 

0.1533 Solder  (1  and  i) 
per  lb   

0  314 0.2833 

0  20 

Cotton    waste .  . 
per  lb   

0.1231 .0.1181 0  104 

Washers,   cast 
iron  (j  in.) .  .  . per  1001b. 

4  SO 
4.33 

3.83 

Emery,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   

2.96 2.96 3.11 
Lard  cutting  oil 

per  gal   
0.575 

0.5S75 
0.608 

Machine  oil.  .  .  . 
per  gal   

0.349 
0.349 

0.40 
Belting,  leather. 
medium   off  list   

42% 49% 48i% 

Machine      bolts 

up  to  1  x30in. 
off  list   

m% 

51i% 
64i% 

ket  in  this  vicinity  in  a  way  that  only 
time  can  eradicate. 
With  the  closing  of  the  shipyards 

came  the  deluge  of  used  machines  which 
were  thrown  on  the  market  in  the  en- 

deavor to  liquidate  and  get  cash  to  meet 
expenses.  Up  to  now  this  had  been 
very  largely  a  new  tool  market,  but 
the  lure  of  possible  bargains  seems  to 
be  just  as  strong  for  one  sex  as  the 
other  and  men  took  the  bait  just  as 
eagerly  as  the  woman  is  supposed  to 
do  at  the  bargain  counter.  The  prices 
were  frequently  high,  as  is  often  the 
case,  but  that  is  the  history  of  most 
"bargains." 

At  the  shipyards  and  logging  camps 
in  the  busy  seasons  machines  get  con- 

stant and  hard  usage  and  used  ma- 
chines often  are  not  sturdy  enough. 

Another  bad  feature  was  that  used 
tools  were  bought  beyond  actual  needs, 
in  the  thought  that  they  were  real  bar- 

gains, thus  practically  closing  the  mar- 
ket for  new  machinery  and  in  many 

cases  for  small  tools  as  well.  This, 
fortunately  is  now  passing  and  there 
are  signs  of  real  activity  in  new  ma- 

chinery and  in  the  best  grades.  It  is 
no  uncommon  sight  to  find  high  grade 
lathes  and  milling  machines  tucked 
away  in  small  repair  shops,  and,  now 
that  the  general  business  conditions  are 
better,  there  is  little  hesitancy  in  buy- 

ing the  best. 
Another  reminder  of  the  cost  of  war 

is  to  be  seen  in  the  fleet  of  wooden 
vessels  which  cost  millions  of  dollars, 
tied  up  in  the  basin  just  as  they  were 

three  years  ago.  But,  in  spite  of  it  all, 
business  is  coming  back  and  there  is 
a  healthy  tone  in  the  machinery  line. 
Seattle  especially  seems  to  be  making 
real  headway.  Among  the  smaller  in- 

dustries is  a  concern  making  radio  ap- 
paratus in  competition  with  the  eastern 

manufacturers.  They  have  a  good  ma- 
chine equipment  and  have  built  up  an 

excellent  reputation. 

In  spite  of  better  business  condition.s, 
however,  builders  of  machinery  should 
not  lose  sight  of  the  fact  that  sales 
conditions  are  very  different  from  those 
in  the  East.  Logging  camps,  sawmills 
and  fisheries  are  not  easily  accessible 
and  time,  the  great  element  in  all 
sales  costs,  mounts  up  into  days  where 

hours  suffice  in  the  more 
thickly  settled  sections  of  the country. 

It  will  be  many  years 
before  the  same  conditions 
obtain  as  in  the  East  and 
yet  this  is  a  market  that  is 
well  worth  careful  study  and 
consideration.  For,  in  spite 
of  scattered  sales,  the  best 
estimates  place  the  total  ma- 

chine tool  market  of  the  dis- 
trict supplied  by  Portland 

and  Seattle  at  approximately 
$1,500,000.  This  is  a  some- 

what surprising  proportion 
of  the  estimated  total  of 
from  $5,000,000  to  $6,000,000 
for  the  Pacific  Coast  states, 
and  again  emphasizes  the  ad- 

visability of  machine  build- 
ers taking  the  time  to  study 

the  conditions  at  first  hand. 
There  is  a  marked  chang:e 
for  the  better  in  the  past 
three  years  and  every  indi- 

cation for  steady,  healthy 
growth  without  the  doubtful 
desirability  of  a  boom  in  the 
ultimate  prosperity  of  this 
section.  At  this  time  of  the 
year,  the  logging  industry 

and  fruit  growing  both  get  under  way. 

Studebaker  Corp.  to  Build 
Iron  Foundry 

The  Studebaker  Corp.  has  completed 
plans  and  will  start  work  immediately 
on  a  new  grey  iron  foundry  at  the 
South  Bend,  Ind.,  plant,  to  be  erected 
and  equipped  at  a  cost  of  approximately 
$2,000,000.  The  building  will  be  720  ft. 
long  and  680  ft.  wide  and  will  contain 
570,000  sq.ft.  of  floor  space.  It  will  be 
equipped  for  a  production  of  45,000  lb. 
of  castings  an  hour,  or  a  total  of  180 
tons  in  an  eight-hour  day.  The  cupolas 
and  other  equipment  will  be  so  arranged 
that  this  capacity  can  be  increased  to 
240  tons  a  day.  With  this  increased 
capacity,  all  of  the  grey  iron  castings 
required  by  the  corporation  will  be  sup- 

plied from  South  Bend. 

Oirders  for  Locomotives 
Recently  Placed 

An  order  amounting  to  $2,804,200  for 
27  locomotives  has  been  placed  by  the 
Chesapeake  &  Ohio  R.R.  with  the  Amer- 

ican Locomotive  Co.  and  25  more  will 
be  ordered  soon,  it  was  announced  re- 

cently. An  order  for  10  Mallet  engines 
has  also  been  placed  by  the  Denver, 
Rio  Grande  &  Western  R.R.  The 
engines  will  be  built  at  Richmond,  Va., 
and  Schenectady,  N.  Y. 
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New  York  Dealers  Report 

Active  Market 

Actual  buying  of  machine  tools  and
 

machinery  in  the  New  York  district  
is 

the  rule  at  the  present  time,  whereas
 

previous  to  March,  while  there  wer
e 

many  inquiries,  buying  was  cautio
us 

and  mostly  to  fill  immediate  needs.  Re
- 

ports from  dealers  state  that  the  rail- 
roads are  excellent  purchasers  and  that 

impatience  in  delivery  among  these 
customers  is  also  to  be  noted. 

Dealers  in  used  machines  m  New 

York  report  that  the  demand  for  the 

heavier  type  is  not  so  marked  except  in 

the  South  and  some  parts  of  the  Mid- 
dlewest.  In  the  South  the  buying  is  m 

greater  volume  than  it  has  been  during 

the  past  two  years  and  good  sales  are 

reported  from  New  Orleans,  Texas, 
Birmingham  and  the  mining  districts 
of  West  Virginia.  Dealers  in  used 

machinery  state  that  New  England  and 

parts  of  New  Jersey  have  proved  to  be 
fertile  fields  for  obtaining  machines, 
but  resales  have  not  been  so  easily 
made.  .        ,  ,   , 

There  is  an  active  demand  for  ma- 
chine tools  in  and  around  New  York 

City  with  the  inquiries  rather  equally 
divided  between  new  and  used  tools. 

Shipyards  and  dry  docks  in  the  East  are 
listed  among  probable  customers  this 

year  and  already  good  sized  orders  have 
been  received  from  these  sources. 

Locomotive  and  car  making  shops 
have  been  excellent  customers  so  far 

this  year  which  is  a  reflection  of  the  ex- 
penditures that  are  being  made  by  all 

the  railroads. 
Optimism  as  to  the  future  seems  to 

prevail  generally  among  New  York  City 
dealers  and  manufacturers  and,  unless 
some  unforseen  condition  arises,  no  in- 

terruption of  the  present  prosperity  is 
anticipated  for  some  little  time. 

AMERICAN     MACHINIST 

sand,  but  included  some  rock.  Dunes 

were  plentiful.  In  the  pictures  of  cer- tain tests  the  cars  were  shown  crossing 

ditches,  climbing  mountains  (grades  as 

steep  as  45  deg.),  going  through  forests and  bogs.  mj   i,r. 

The  Citroen  cars  used  were  lOi  hp. 

and  averaged  15  miles  to  the  gallon  of 

gasoline,  a  consumption  about  three 
times  that  of  the  same  car  on  four 
wheels.  The  bands  on  the  caterpillar 
lasted  for  from  1,500  to  2,000  miles. 

Temperature  conditions  on  the  Sahara 

are  particularly  trying,  with  tempera- 
tures of  110  to  113  deg.  F.  during  the 

day  and  5  to  10  deg.  during  the  night. 

A  system  of  water  conservation  has 
been  worked  out  which  makes  possible 

long  travel  on  very  little  water. 

Norton  Employees  to  Gel 
Paid  Vacations 

Approximately  fifty  per  cent  of  the 
2,200  employees  of  the  Norton  Co., 
Worcester,  Mass.,  will  receive  one 
week's  vacation  with  pay  this  summer, 
according  to  a  recent  announcement 
from  the  concern.  Last  year  the  same 
rule  was  in  effect  and  proved  to  be  so 
successful  that  it  is  being  repeated  this 

year. 
To  qualify  for  a  paid  vacation,  the 

employee  must  have  been  on  the  com- 
pany's pay  roll  for  at  least  three  years, 

but  it  is  not  necessary  that  this  service 
be  continuous. 

Automotive  Production 

Records  Broken 

During  March,  346,383  motor  cars 
and  motor  trucks  were  manufactured  in 
the  United  States.  This  is  the  largest 

month's  production  in  the  history  of  the 
business,  as  it  exceeds  by  57,000  the 
record  of  289,011  made  in  June,  1922. 

Reports  of  shipments  made  at  the 

directors'  meeting  of  the  National  Au- 
tomobile Chamber  of  Commerce  held 

recently,  also  showed  that  the  produc- 
tion for  the  first  three  months  of  this 

year,  reaching  867,628,  is  more  than 
double  the  same  period  in  1922. 

Manufacturers  believe  that  the  three 
million  mark  will  be  reached.  It  is  not 

expected,  however,  that  production  will 

go  ahead  as  rapidly  during  the  re- mainder of  the  year.  It  is  believed  that 

3,000,000  is  an  outside  figure  for  the 
1923  output  and  this  will  depend  on 
favorable  conditions  of  the  materials 
market. 

Production  facilities  for  the  manu- 
facture of  closed  bodies  are  inadequate 

to  the  demand  and  this  is  likely  to  prove 
a  limiting  factor. 

The  extraordinary  sales  of  cars  in 

the  spring  is  expected  to  have  its  modi- 
fying influences  toward  a  quieter  condi- tion after  the  first  half  of  the  year, 

although  the  popularity  of  closed  cars 
has  tended  to  stabilize  the  market  for 

motor  vehicles,  creating  an  all-year  de- 
mand. Closed  car  sales  are  averaging 

about  50  per  cent  of  total. 
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Machinery  Sales  Good  in Chicago 

Machine  tool  sales  in  the  Chicago  dis- 
trict during  March  were  in  larger  vol- 
ume than  at  any  period  during  the  last 

two  and  a  half  years.     A  large  number 

of   inquiries   are  being   received    daily. 

Although  the  railroads  and  automobile 
and   kindred    lines    continue   to   do   the 

bulk  of  the  buying,  parts  for  replace- 
ment on  machine  tools  are  being  pur- 

chased steadily  and  in  large  volume  by 

various    other    general    manufacturers, 

indicating  that  their  machines  are  see- 
ing  steady    service.      Second-hand    and 

rebuilt  machine  tools  are  in  strong  de- 

mand, a  majority  of  such  purchases  be- 
ing made  by  the   comparatively   small 

manufacturers,    many    of    whom    first 

make  inquiry  for  new  machinery.     One 
concern   reports   sale   of  a   large   order 
of     machine     tools     for     shipment     to 

Agencies  of  several  machine  tool 
builders  report  that  sales  are  in  such 
volume  that  deliveries  are  not  promised before  July.  .   . 

The  consensus  of  opinion  among 

leaders  of  the  machine  trade  in  the  Chi- 

cago district  is  that,  if  there  is  a  gen- 
eral caution  on  the  part  of  business 

men  the  boom  will  not  end  in  violent 
reaction.  Rather  it  will  slow  down 
somewhat,  and  turn  into  a  more  modest 
kind  of  activity,  which  will  last  longer 

than  the  present  feverish  pace. 

Andre  Citroen  Addresses  So. 

eiety  of  Automotive  Engineers 

Andre  Citroen,  automobile  manufac- 
turer of  Paris,  lectured  before  the 

Metropolitan  Section  of  the  Society  of 
Automotive  Engineers  in  New  York, 

April  6.  His  talk  was  illustrated  by 
several  reels  of  motion  pictures  show- 

ing the  Citroen  car,  equipped  with  the 
Kegresse-Hinstin  caterpillar  propelling 
arrangement  in  place  of  rear  wheels, 
crossing  the  Sahara  desert. 

The  performance  of  the  Citroen  car 
is  one  of  the  most  remarkable  ever  ac- 

complished and  the  pictures  show 
traveling  of  the  most  difficult  kinds  as 

a  part  of  the  day's  work.  Travel  on the  desert  was  for  the  most  part  over 

Southwest  Business  Is 

Excellent 

Railroads  are  still  in  the  market  to 

purchase  machine  tools  with  which  to 

equip  their  new  shops,  and  their  ac- tivities are  making  business  good  in 
the  Southwest  at  the  present  time. 

A  $50,000  building  is  being  erected 

by  the  Armature  Rewinding  Co.  at 
3301  Washington  Ave.,  St.  Louis,  to 

take  care  of  the  increased  demand  upon its  business.  ,  .  •    .        i. 

The  Frisco  railroad  which  has  been 

a  heavy  purchaser  for  the  past  several 
months  is  contemplating  the  building 

of  a  new  roundhouse,  the  site  of  which 

either  has  not  yet  been  determined  or  is 

not  being  given  out  for  other  reasons. 

With  the  receivership  of  the  M-K-T. 
Railway  being  lifted  it  has  announced 
an  elaborate  plan  of  improvements, 
much  of  which  has  already  been 

started.  The  total  amount  expended 

and  to  be  expended  will  approximate 
$47.D00,000. 

Railroads  Plan  Billion 
Dollar  Program 

A  billion  dollar  program  of  improve- ments both  in  equipment,  shops  and 

trackage  has  been  approved  by  t|ie 

American  Railway  Association  at  the 

annual  meeting  recently  held  in  New 
York  Citv.  Some  of  this  money  has 

already  been  spent  and  roads  in  every 

part  of  the  country  are  ordering  new 
equipment  and  repairing  its  old  cars,  it 
was  stated.  The  Railway  Executives 

Association  also  declared  itself  in  favor 

of  the  continuance  of  railway  opera- 

tion under  the  provisions  of  the  Trans- 
portation Act  of  1920. 

"The  railroads  of  the  country  are 

raising  this  huge  amount  of  additional 
capital,"  an  announcement  issued  by 

the  association  states,  "in  reliance  on 
the  continuance  of  the  policy  announced 

in  the  Transportation  Act,  as  a  measure 

of  reasonable  protection  to  investment 

in  railroad  property." From  January  1,  1922,  to  date,  it  was 
announced  at  the  meeting,  orders  for 

cars,  locomotives,  trackage  and  otner 
facilities  totaled  $1,540,000,000.  Of  this 

sum,  $440,000,000  had  been  expended  in 

1922,  leaving  expenditures  of  $1,100,- 
000,000  to  be  made  in  the  present  year, 

exclusive  of  further  orders  for  facili- 
ties the  roads  contemplate.  The  dis- 

tribution of  these  expenditures  is  as 
follows: 

1923  1922 
r„.g    S515.000,(M)0     $200,000,000        1 

A  considerable  part  of  the  1923  total 
had  been  ordered  in  1922  for  delivery 

this  year.  The  expenditures  for  track- 
age and  locomotives  is  estimated  at 

only  one-third  the  ultimate  expendituii 
that  will  have  to  be  made  in  order  to 

get  a  full  complement  of  supplementary  >-  I facilities  for  the  new  cars  ordered.  I 
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Replacements  Imperative 
in  Pittsburgh 

A  very  good  market  .  for  machine 
tools  is  developing  in  western  Penn- 

sylvania, several  of  the  larger  com- 
panies having  inquired  for  lathes, 

planers,  shapers  and  drill  presses.  With 
all  the  departments  of  the  mills  work- 

ing at  nearly  capacity,  there  is  a  good 
deal  of  replacement  necessary  in  ma- 

chinery and  machine  accessories.  It  is 
believed  that  the  labor  situation  has 
been  drawn  a  little  too  fine  and,  as  the 
spring  comes  on,  it  will  be  found  that 
skilled  men  will  be  available  to  keep  up 
the  present  operating  rates  of  the 
finishing  departments  in  the  steel  mills. 

The  plants  in  the  Beaver  Valley  are 
particularly  active,  and  several  ship- 

ments of  machinery  have  been  made  by 
the  Standard  Gage  Steel  Co.,  of  Beaver 
Falls,  Pa.,  whose  line  is  cold  drawn 
steel  shafting,  elevator  guides,  crank 
shafts,  etc.  Reports  from  the  Union 
Drawn  Steel  Co.,  of  the  same  place,  are 
that  many  inquiries  for  shapes,  shaft- 

ing and  special  finished  cold  steel  are 
turning  into  definite  orders.  The 
Mcltrup  Steel  PrdKucts  Co.,  also  at 
Beaver  Falls,  has  been  working  at 
close  to  capacity  for  a  long  time,  and 
is  shipping  finished  steel  and  ma- 

chinery as  fast  as  possible. 
The  iron  and  steel  market  is  the  most 

active  that  it  has  been  in  years  and 
thei'e  is  a  good  demand  from  machinery 
manufacturers  for  immediate  deliveries. 
Even  with  the  price  advances  that  have 
come  in  the  steel  market  quite  fre- 

quently, dealers  in  Pittsburgh  say  that 
business  is  better  now  than  at  any  time 
since  the  signing  of  the  armistice.  The 
incessant  operation  of  the  past  twelve 
months  has  occasioned  a  wearing  out 
of  machinery  that  has  been  tolerated 
because  of  lack  of  time  and  opportunity 
to  make  replacements,  but  the  time  has 
come  when  replacement  is  imperative, 
and  the  orders  placed  with  the  machine 
tool  dealers  of  this  city  reflect  this  con- 
dition. 

Group  Meetings  Planned 
for  Convention 

Progress  reports  on  the  transporta- 
tion study,  now  being  made  under  the 

auspices  of  the  Chamber  of  Commerce 
of  the  United  States  through  the 
medium  of  a  Transportation  Confer- 

ence, are  expected  to  be  presented  dur- 
ing the  Eleventh  Annual  Meeting  of  the 

National  Chamber  in  New  York,  May 
7-10. 

The  five  special  committees,  repre- 
sentative of  all  interests  in  transporta- 

tion and  to  which  the  elements  of  the 
problem  have  been  assigned  for  ac- 

cumulation of  data  and  preliminary 
study,  are  already  at  work.  They  will 
report  to  a  general  committee,  to  be 
named  later  by  Julius  H.  Barnes,  presi- 

dent of  the  National  Chamber.  Action 
by  the  general  committee  to  weld  the 
reports  into  definite  and  comprehensive 
recommendations  for  a  national  trans- 

portation policy  will  not  be  taken  prior 
to  the  Annual  Meeting  of  the  National 
Chamber,  however,  and  discussion  at 
the  Transportation  Group  Session  in 
New  York  will  have  to  do  with  the 
progress  then  made  by  the  special  com- 
mittees. 

Arrangements  for  the  Transportation 
Conference  and  also  for  the  Transpor- 

tation Group  program  at  the  New  York 

meeting  are  in  the  hands  of  A.  B.  Bar- 
ber, manager  of  the  Department  of 

Transportation  and  Communication  of 
the  National  Chamber.  As  now 
planned,  the  program  of  the  group 
meeting  will  merge  into  the  work  of  the 
conference's  special  committees.  At 
these  meetings  in  New  York,  there  will 
be  afforded  opportunity  for  discussion 
among  transportation  men  of  such  as- 

pects of  the  problems  as  the  special 
committees  have  developed  by  that time. 

News  of  Washington  Activities 
BY  PAUL,  WOOTON 

Orders  for  construction  materials 
are  pouring  in  upon  manufacturers  in 
such  volume  and  the  program  of  pri- 

vate building  during  1923  has  reached 
such  proportions  that  many  representa- 

tives of  the  industries  aff'ected  have 
suggested  recently  that  a  conference 
be  held  to  discuss  the  situation  and  lay 
the  groundwork  for  co-operation  to 
forestall  the  possibility  of  a  runaway 
market  for  both  labor  and  material. 

Estimates,  according  to  the  Associ- 
ated General  Contractors  headquarters 

in  Washington,  indicate  a  total  building 
program  of  $6,000,000,000  under  con- 

tract or  contemplated  for  the  present 
calendar  year.  This  is  $1,500,000,000 
in  excess  of  the  total  for  1922.  The 
estimate  includes  all  forms  of  construc- 

tion, building  and  highway. 
Reports  to  the  Association  as  of 

March  1  indicated  stocks  of  materials 
lower  than  on  the  same  date  last  year, 
with  producing  plants  having  orders  on 
hand  to  the  limit  of  their  capacity  for 
several  months  to  come. 

At  the  same  time,  reports  from  prac- 
tically all  sections  of  the  country 

showed  demand  for  labor  strong,  com- 
mon labor  as  well  as  skilled  workers, 

with  a  tendency  toward  wage  advances. 
The  indications  of  an  exceptionally 

heavy  demand  for  construction  during 
the  1923  season  has  led  representatives 
of  many  allied  lines  to  give  serious 
thought  to  means  of  averting  a  repeti- 

tion of  the  conditions  of  1920  and  of 
assuring  a  continuity  of  construction 
and  of  employment. 

Bitterness  between  nations  is  not  al- 
ways a  bar  to  harmonious  commercial 

relationships  as  is  indicated  by  the  re- 
port that  German  steel  manufacturers, 

unable  to  furnish  all  of  the  orders 
which  they  have  on  their  books,  are 
allocating  business  to  French  manufac- 

turers who  are  in  a  position  to  handle 
a  much  larger  volume  of  business  than 
is  being  offered  them  at  present. 

General  Electric  Shows 
Substantial  Gains 

The  net  income  of  the  General  Elec- 
tric Co.  for  the  year  1922,  according 

to  the  annual  report  recently  issued, 
amounts  to  $30,794,966  which  compares 
with  $28,155,667  earned  during  1921. 
Orders  received  during  the  past  year 
totaled  $242,739,527,  while  during  the 
year  previous  the  orders  amounted  to 
only  $179,721,680.  Unfilled  orders  on 
the  books  at  the  end  of  1922  amounted 
to  $76,220,000  while  at  the  end  of  1921 
the  unfilled  orders  totaled   $45,391,000. 

There  is  every  indication  from  busi- 
ness secured  during  the  first  quarter  of 

the  present  year  that  a  further  sub- 
stantial gain  will  be  recorded. 

Milwaukee  Trade  Shows 
More  Activity 

Partly  as  a  reflection  of  the  effect 
of  difficulties  in  doing  business  through 
the  greater  part  of  March,  owing  to 
the  worst  storm  period  in  years,  and 
partly  because  demands  upon  manufac- 

turers of  metal  products  of  all  descrip- 
tions continue  to  increase  steadily,  ma- 

chinery business  in  the  first  ten  days 
of  April  has  been  gratifyingly  active 
from  the  standpoint  of  Milwaukee  job- 

bers and  dealers.  Manufacturers  of 
machine  tools  and  other  production . 
equipment  occupy  an  improved  posi- 

tion, although  these  shops  are  not  yet 
working  at  capacity,  especially  in  the 
case  of  milling  machine  builders.  Much 
of  the  activity  in  this  line  is  in  the 
nature  of  a  call  for  special  multi-pur- 

pose types,  rather  than  standard  de- 
signs. Considerable  public  garage  construc- 

tion is  being  done  throughout  Wiscon- 
sin and  plans  are  coming  out  for  many 

more  to  be  erected  as  soon  as  outdoor 
conditions  make  it  feasible  to  undertake 
building  operations.  These  projects 
are  absorbing  a  fairly  heav  '  quantity of  new  as  well  as  used  tools  of  the 
lighter  types  and  helping  the  used  tool 
market  rid  itself  of  a  surplus.  In  ex- 

panding capacity  to  meet  larger  needs, 
many  metal  trades  concerns  are  buying 
used  tools. 

Automobile  shops  are  still  buying 
moderately  of  new  floor  equipment, 
although  it  is  becoming  more  and  more 
apparent  that  for  the  present  the 
greater  part  of  needs  has  been  covered 
and  future  extensions  of  capacity  will 
depend  largely  upon  the  progress  which 
will  be  made  in  sales  between  now  and 
July  1.  The  motor  truck  industry  re- 

ports constantly  increasing  activity,  but 
such  shops  have  a  long  way  to  go,  in 
most  instances,  before  reaching  maxi- 

mum capacity  of  present  establish- ments. The  same  is  true  of  the  tractor 
and  power  farm  machinery  trades,  the 
call  for  tools  from  which  is  likely  to  be 
light  and  based  mainly  on  replacements 
until  conditions  of  supply  and  demand 
become   pressing. 

Connecticut  Machinery 
Makers  Busy 

A  canvass  of  representative  Connec- 
ticut machinery  manufacturers  shows 

that  they  average  much  better  than 
normal  business,  when  conditions  in 
1914  are  taken  as  a  basis.  The  orders 
received  by  one  machine  tool  manufac- 

turer during  March  are  66  per  ;-ent  of all  orders  received  during  1922.  The 
plant  is  running  overtime  with  a  full 
complement  of  men.  Another  of  the 
machine  tool  manufacturers  is  operat- 

ing at  60  per  cent  of  present  capacity. 
One  of  the  smaller  plants,  making  a 

line  of  small  tools,  is  running  over- 
time. Another  maker  of  small  tools 

announces  that  business  is  improving. 
The  small  shops  as  a  rule  are  looking 

up  appreciably.  • The  manufacturer  of  a  line  of  marine 

motors  is  working  a  great  deal  of  over- 
time with  a  capacity  crew.  A  manu- 

facturer of  printing  and  book  binding 
machinery  is  working  full  time  with  a 
full  quota  of  employees.  The  demand 
for  special  machinery  is  increasing,  one 
plant  visited  being  operated  now  almost 
to  capacity. 
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Personals 
i^ 

R.  D.  Love,  who  has  been  manager  of 
sales  for  the  Warren  Iron  and  Steel 
Co.,  Warren,  Ohio,  resigned  that  posi- 

tion to  become  vice-president  of  the 
Betz  Pierce  Co.,  Cleveland,  iron  and 
steel  jobber.  Prior  to  joining  the 
Warren  Iron  and  Steel  Co.,  Mr.  Love 
was  connected  with  the  United  Alloy 
Steel  Corp.,  Canton,  Ohio,  in  a  sales 
capacity.  For  seven  years  prior  to 
1918  he  was  connected  with  the  Betz 
Pierce  Co.,  to  which  he  is  now  re- 
turning. 

R.  E.  Bebb  of  Canton  was  elected 
chairman  of  the  board  of  directors  of 
the  Central  Steel  Co.,  Massillon,  Ohio, 
at  its  annual  meeting  recently.  F.  J. 
Griffiths  was  elected  president;  C.  E. 
Stuart,  first  vice-president;  J.  M. 
Schlendorf  and  B.  F.  Fairless,  second 
and  third  vice-presidents,  respectively, 
and  C.  C.  Chase,  secretary. 

C.  K.  Strausbaugh  of  Sharon,  Pa., 
is  the  new  superintendent  of  the 
Standard  Tank  Car  Co.,  Masury,  Ohio, 
succeeding  C.  E.  Neudorfer.  Mr. 
Strausbaugh  was  formerly  manager  of 
the  plant,  retii-ing  when  Mr.  Neudorfer 
took  charge. 

S.  R.  Rectanus,  who  has  been  di- 
rector of  the  personal  service  division 

of  the  American  Rolling  Mill  Co., 
Middletown,  Ohio,  has  been  appointed 
assistant  manager  of  the  Ashland  divi- 

sion of  the  company  at  Ashland,  Ky. 
J.  C.  Wicks,  formerly  district  sales 

manager  at  Cleveland  for  the  Brier 
Hill  Co.,  Youngstown,  Ohio,  with  R.  G. 
McKenzie  and  E.  M.  Updegraff, 
both  of  whom  were  connected  with  the 
Brier  Hill  Co.,  now  are  members^  of 
the  partnership  known  as  J.  C.  Wicks 
and  Co.,  Cleveland,  to  deal  in  iron  and 
steel  products. 

W.  C.  RiELLY,  general  superintendent 
of  the  Youngstown  Sheet  and  Tube 
Co.,  Youngstown,  Ohio,  and  his  assis- 

tant, E.  T.  McLeary,  have  been  placed 
in  charge  of  all  the  Brier  Hill  Steel  Co. 

John  M.  Watson,  Jr.,  until  recently 
associated  with  the  Cannonsburg  Steel 
and  Iron  Co.,  Cannonsburg,  Pa.,  is  now 
affiliated  with  the  sales  department  of 
the  Ashtabula  Steel  Co.,  Ashtabula, 
Ohio. 

F.  H.  Maloney,  formerly  commer- 
cial agent  for  the  Mississippi  Warrior 

River  Service,  Chicago,  has  been  ap- 
pointed general  agent  for  the  railroad 

department  of  the  Tuscon  Steel  Co., 
Youngstown,  Ohio.  His  headquarters 
will  be  at  St.  Louis,  Mo. 

E.  W.  Thomas,  secretary  to  O.  C. 
Skinner,  works  manager  of  the  Stand- 

ard Steel  Works,  Burnham,  Pa.,  has 
been  appointed  assistant  superintendent 
of  the  plant. 

A.  G.  Pierce  will  be  the  manager  of 
the  Pittsburgh  office  of  the  Central  dis- 

trict of  the  Cutler-Hammer  Manufac- 
turing Co.,  Milwaukee.  The  offices  in 

Pittsburgh  after  May  1  will  be  located 
in  the  Century  Building.  At  present 
the  offices  are  in  the  Farmers'  Bank 
Building. 

Louis  W.  Williams,  formerly  man- 
ager of  the  New  York  office  of  the 

Union  Drawn  Steel  Co.,  has  joined  the 
organization  of  the  Cauldwell-Wingate 
Co.,  New  York  City. 

William  J.  Slater,  former  secre- 
tary and  assistant  treasurer  of  the 

Williams  Foundry  and  Machine  Co., 
Akron,  Ohio,  has  resigned  and  is  now 
associated  with  the  Miller  Rubber  Co., 
Akron,  in  an  executive  sales  capacity. 

G.  W.  Huston  is  now  in  charge  of 
the  office  of  the  Berger  Manufacturing 
Co.,  Rochester,  N.  Y.  Mr.  Huston  will 
specialize  in  building  products. 

C.  A.  Dunn,  formerly  sales  man- 
ager for  the  Prime  Manufacturing  Co., 

has  been  appointed  manager  of  sales 
for  the  Weldless  Tube  Co.,  Wooster, 
Ohio. 

John  R.  Ball,  president  of  the  Mil- 
waukee Air  Pump  Co.,  Milwaukee,  Wis., 

was  the  host  to  the  Milwaukee  Rotary 

Club  recently  at  the  company's  new 
plant,  8  to  12  Keefe  Ave. 

Arthur  Bennett,  general  foreman 
of  the  locomotive  department  of  the 
West  Milwaukee  shops  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  Co.,  was 
elected  Alderman  from  the  Sixteenth 
ward  of  Milwaukee  at  the  election  on 

April  3. 
William  H.  Armstrong,  president  of 

the  Armstrong  Foundry  Co.,  Racine, 
Wis.,  manufacturing  gray  iron  castings, 
was  elected  mayor  of  Racine  at  the 
spring  election  on  April  3.  Mr.  Arm- 

strong previously  served  several  terms 
as  mayor. 

Milton  H.  Pettit,  vice-president  and 
general  superintendent  of  the  J.  I.  Case 
Threshing  Machine  Co.,  Racine,  Wis., 
resigned  April  1  to  accept  the  posi- 

tion of  vice-president  in  charge  of 
operations  of  the  Simmons  Co.,  Ken- 

osha, Wis. 

Gbx)RGE  Satterthwaite  has  resigned 
as  vice-president  of  the  Penn  Seaboard 
Steel  Corp.  and  the  Tacony  Steel  Co. 
and  will  be  associated  with  Henry  Dis- 
ston  and  Sons,  Inc.,  Philadelphia.  He 
will  continue  as  a  director  of  both  the 
Penn  Seaboard  Steel  Corp.  and  the 
Tacony  Steel  Co. 

Paul  Froiland,  formerly  works  man- 
ager of  the  Ducksworth  Chain  &  Manu- 

facturing Co.,  Springfield,  Mass.,  has 
organized  the  Froiland  Chain  &  Manu- 

facturing Co.,  Springfield,  Mass.  The 
company  will  engage  in  screw  machine 
work  and  electric  heat  treating. 

W.  H.  Marshall,  chairman  of  the 
board  of  directors  of  the  Consolidated 
Machine  Tool  Corp.,  New  York,  has 
been  elected  president  to  fill  the  va- 

cancy caused  by  the  sudden  death  of 
C.  K.  Lassister  on  March  3. 

Fred  C.  Stiening  has  resigned  as 
chief  engineer  of  the  Thomas  Spacing 
Machine  Co.,  Pittsburgh. 
D.  Winthrop  Foster  has  become 

associated  with  the  J.  P.  Jones  Mill 
Supply  Co.,  Binghamton,  N.  Y. 

Burt  A.  Rogers  will  have  charge  of 
the  iron,  steel  and  machinery  depart- 

ment that  will  be  built  by  Charles 
Millar  &  Sons  Co.,  Utica,  N.  Y. 

Albert  Schaffner,  formerly  with 
the  U.  S.  Navy  Yard,  Philadelphia,  has 
become  associated  with  the  H.  B. 
Underwood  Corp.,  Philadelphia,  maker 
of  portable  tools. 
James  C.  Ferris  has  been  named 

senior  vice-president  of  the  J.  I.  Case 
Threshing  Machine  Co.,  Racine,  Wis., 
and  will  have  charge  of  the  new  central 
division  \fA\\  headquarters  in  Chicago. 

M.  J.  P0WB31S,  formerly  general  ma- 
chine shop  foreman  of  the  D.  &  H.  R.R. 

at  Oneonta,  N.  Y.,  has  been  made 
master  mechanic  for  the  Union  Pacific 
Lines. 

A.  W.  Stephenson,  formerly  with 
H.  Bocker  &  Co.,  New  York,  has  joined 
the  organization  of  the  Vanadium  Alloy 
Steel  Co.,  Latrobe,  Pa.,  with  head- 

quarters in  Philadelphia  and  New York. 

Henry  A.  Pierce  has  been  made 
manager  of  the  Chicago  territory  for 
l^e  Brown-Lipe  Gear  Co.,  Syracuse, 
N.  Y. 

M.  J.  Cunningham,  for  many  years 
general  manager  of  the  Superior  Corun- 

dum Wheel  Co.,  Waltham,  Mass.,  has 
resigned  and  will  become  associated 
with  the  Waltham  Grinding  Wheel  Co., 
Waltham,   Mass.,  as  general   manager. 

Frank  A.  Scott  has  been  chosen 
vice-president  of  the  Cleveland  Engi- 

neering Society,  vice-president  C.  M. 
Osborn  having  resigned.  Mr.  Scott  is 
president  of  the  Warner  &  Swasey  Co. 

G.  S.  Pierson  has  resigned  as  man- 
ager of  the  Philadelphia  branch  of  the 

Fairbanks  Co. 

C.  V.  Peterson  will  become  associ- 
ated with  the  Brownell  Machine  Co., 

Providence,  R.  I.  He  was  formerly  a 
salesman  for  Hill,  Clark  &  Co.  in  New 
England. 

J.  C.  Howe  has  been  elected  presi- 
dent of  the  American  High  Speed 

Chain  Co.,  Indianapolis,  Ind.,  to  suc- 
ceed G.  G.  Howe  who  has  retired  from 

active  executive  duties,  although  con- 
tinuing as  a  member  of  the  board  of 

directors. 

Sanford  DeHart  will  have  charge  of 
the  personnel  for  the  R.  K.  LeBlond 
Machine  Tool  Co.,  Cincinnati,  Ohio,  ac- 

cording to  a  recent  announcement  from 
the  company.  He  will  be  assisted  by 
H.  E.  Antrim  as  employment  manager. 

Will  H.  Myers  will  be  the  vocational 
training  director  at  the  R.  K.  LeBlond 
Machine  Tool  Co.,  Cincinnati,  Ohio,  as- 

sisted by  John  Stephens  as  instructor 
in  shop  work.  Mr.  Myers  was  formerly 
with  the  Niles-Bement-Pond  Co. 

Frank  Lang  has  been  appointed  gen- 
eral superintendent  of  the  R.  K. 

LeBlond  Machine  Tool  Co.,  Cincinnati, 
Ohio.  He  will  be  assisted  by  Harold 
LeBlond  and  Fred  Stutzman. 

W.  H.  Allen  has  been  promoted  to 
the  position  of  sales  manager  of  the 
Kearney  &  Trecker  Corp.,  Milwaukee, 
Wis.  Mr.  Allen  has  long  been  identified 
with  the  machine  tool  industry,  having 
been  connected  with  C.  H.  Besley  &  Co., 
Beloit,  Wis.,  the  Fellows  Gear  Shaper 
Co.,  Springfield,  Vt.,  and  since  1918 
with  the  Kearney  &  Trecker  Corp. 

H.  E.  Witham  has  been  appointed 
manager  of  the  Chicago  office  of  the 
Kearney  &  Trecker  Corp.,  Milwaukee, 
Wis. 

Reginald  Clark  has  resigned  as 
superintendent  of  J.  H.  Williams  & 
Co.,  Brooklyn,  and  has  joined  the 
organization  of  the  Western  Forge  Co., 
Marion,  Ind.  He  is  at  present  in  Eng- 

land studying  foreign  forge  practice. 
William  Dalton  will  have  charge 

of  the  new  division  of  the  General  Elec- 
tric Co.  at  Schenectady  to  be  known 

as  the  General  Plant  Construction Division. 
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Business  Items D 
The  Worden-Allen  Co.,  Milwaukee, 

Wis.,  structural  steel  fabricator  and 
general  contractor,  has  reorganized  its 

•fficial  personnel  followinpr  the  retire- 
ment of  Beverly  L.  Worden  as  presi- 

dent and  treasurer.  Eugene  W.  Krue- 
ger,  who  with  Mr.  Worden  founded  the 
company  in  1902,  has  been  elected 

president.  William  F.  Kinsella,  re- 
mains vice-president  and  continues  in 

general  charge  of  the  sales  department, 
and  C.  Martin,  head  of  the  general  con- 

struction department,  has  been  elected 
secretary  and  treasurer.  Edwin  F. 
Zuleger  has  been  made  assistant  secre- 

tary and  continues  as  general  manager. 
The  capacity  of  the  plant,  located  on 
the  Port  Washington  road,  at  the  north- 

ern city  limits  of  Milwaukee,  is  being 
increased.  Orders  have  been  placed 
■with  the  Thomas  Spacing  Machine  Co., 
Pittsburgh,  for  additional  equipment 
valued  at  from  $40,000  to  $50,000. 

Frederic  B.  Stevens,  Inc.,  Detroit, 
foundry  supplies  and  materials,  which 
has  maintained  a  Milwaukee  sales  office 
at  1350  National  Ave.  for  several  years, 
has  been  granted  a  charter  in  Wisconsin 
as  a  foreign  corporation.  The  Wiscon- 

sin agent  is  Fred  M.  Weis.  The  appli- 
cation states  that  the  total  authorized 

capital  stock  of  the  corporation,  which 
is  organized  under  the  laws  of  Michi- 

gan, is  $500,000,  and  the  proportion  to 
be  used  in  Wisconsin  is  $20,000. 
Arrangements  are  now  being  made  to 
secure  larger  space  for  the  warehouse 
and  office. 

The  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.,  will  have  three  booths 
at  the  forthcoming  Foundrymen's  Con- vention and  Exposition  to  be  held  in 
Cleveland,  Ohio,  April  30  to  May  3. 
All  of  the  company's  products  will  be 
displayed  and  five  representatives  of 
the  company  will  be  in  charge  of  the 
booth. 

Dividends  on  common  stock  have  been 
resumed  by  the  Black  &  Decker  Manu- 

facturing Co.,  Towson,  Md.  It  has  been 
announced  by  the  company  that  the 
quarterly  dividend  upon  the  preferred 
and  the  common  stock  has  been  declared. 

The  General  Machinery  Exchange, 
211  Center  St.,  New  York  City,  has 
been  reorganized  under  the  name  of  the 
Broadway  Machinery  Co.,  Inc.  The 
officers  of  the  new  company  are: 
M.  M.  Rafkin,  president;  Morris  Taff, 
secretary  and  treasurer.  The  company 
will  continue  to  handle  a  complete  line 
of  new  and  used  tools. 

To  take  care  of  the  increased  busi- 
ness, The  Western  Iron  Stores,  Inc., 

Milwaukee,  Wis.,  has  increased  its 
capital  stock  from  $100,000  to  $200,000. 
A  branch  has  been  estJablished  at  Ra- 

cine and  one  will  also  be  opened  at 
Green  Bay,  Wis.  The  concern  deals  in 
machine  tools  and  woodworking  ma- 
chinery 

The  American  Gear  Grinder  Co.  has 
just  located  its  factory  at  Benson  St. 
and  Bellevue  Ave.,  Detroit,  Mich.  The 
concern  has  been  incorporated  by  Al- 

bert J.  Ott  and  his  son  Conrad  L.  Ott, 
formerly  of  the  Ott  Grinder  Co.,  of 
Indianapolis,  Ind.,  and  active  for  the 

past    five    years    in    developing    gear 
grinding  machines. 

The  Hall  Motor  Truck  Co.,  907-913 
West  19th  St.,  Chicago,  has  incor- 

porated with  capital  of  $100,000.  It 
will  manufacture  automobiles  and 
motor  trucks.  The  incorporators  are 
Edward  Graff,  Robert  G.  Dreffin  and 
L.  Loewenstein. 

The  Instant  Heating  &  Electric 
Corp.,  357  West  63rd  St.,  Chicago,  has 
incorporated  for  $100,000  to  manufac- 

ture and  connect  electric  motors  and 
mechanical  specialties.  The  incor- 

porators are  G.  A.  Cook,  J.  Iva  Hil- 
yard,  E.  H.  Dongremond. 

A  500-ton  concentrating  plant  being 
erected  by  the  Wayne  Iron  Corp.  at  a 
cost  of  $400,000  for  the  development  of 
iron  ore  deposits  in  Wayne  County, 
Mo.,  is  nearing  completion  and  the  com- 

pany will  start  production  July  1  at 
the  rate  of  200  tons  of  concentratives  a 

day,_  according  to  Edward  Belzbath, 
president  of  the  company. 

Dey  Products  Corp.  of  Buffalo,  N.  Y., 
has  been  incorporated  for  $150,000  to 
specialize  in  metal  stampings.  A  fac- 

tory will  be  leased  and  machinery  in- 
stalled at  once.  R.  H.  MacGregor, 

A.  M.  Dale,  Jacob  Tick,  .William 
Sandel,  H.  G.  Ess,  G.  W.  Wenz  and 
F.  G.  Brest  are  directors. 

The  Iron  Products  Corp.  reports  oper- 
ating earnings  for  the  year  1922  of 

$1,001,823,  according  to  the  annual  re- 
port recently  filed.  This  compares  with 

a  loss  of  $791,425  in  1921.  After  the 
usual  allowances  and  charges,  each 
share  holder  receives  $3.26  per  share 
of  common  stock. 

Bids  on  all  plants  of  the  Standard 
Parts  Co.,  offered  at  auction  in  Cleve- 

land, March  29,  were  refused  by  Re- 
ceiver Frank  A.  Scott  and  his  attorney 

as  "too  ridiculously  low  even  to  be  con- 
sidered." Mr.  Scott  said  he  will  sell 

all  Standard  Parts  properties  not 
already  disposed  of  at  private  sale. 

The  Oilgear  Co.,  Milwaukee,  Wis., 
maker  of  hydraulic  presses,  broaching 
machines,  variable  delivery  pumps  and 
variable  speed  drives,  has  appointed  the 
Cleveland  Duplex  Machinery  Co.,  Inc., 
Cleveland,  Ohio,  its  representative  in 
northern  Ohio. 

The  Lacey  Manufacturing  Ce.,  Inc., 
has  moved  into  its  new  plant,  715  Union 
Ave.,  Bridgeport,  Conn. 

The  foundry  of  the  Taplin  Rice  & 
Clerkin  Co.,  Akron,  Ohio,  was  destroyed 
by  fire  recently.  The  loss  is  estimated 
at  $275,000. 

Construction  work  on  the  fifty  coke 
ovens  recently  ordered  by  the  Trum- 

bull Cliffs  Co.,  Warren  Pa.,  from  the 
Koppers  Co.,  Pittsburgh,  Pa.,  will  be 
commenced  immediatelv  and  it  is  ex- 

pected that  the  work  will  be  completed 
within  a  year. 

Directors  of  the  Sharon  Steel  Hoop 
Co.,  Sharon,  Pa.,  were  reelected  at  a 
recent  meeting  of  the  stockholders. 
They  are  Servan  P.  Ker,  Harry  T.  Gil- 

bert, T.  P.  Draper,  George  W.  Short, 
A.  E.  Braun,  J.  F.  Braun,  J.  F.  Byers, 
J.  R.  McCune,  Fred  C.  Perkins,  L.  W. 
Smith,  William  Krantz  and  C.  L. Bradley. 

The  Combustion  Engineering  Corp., 
Ltd.,  and  the  Uehling  Instrument  Co., 

Paterson,  N.  J.,  have  entered  info  an 
agreement  whereby  the  Uehling  inter- ests in  the  Dominion  of  Canada  and 

Newfoundland  will  be  represented  ex- 
clusively by  the  Combustion  Engineer- 

ing Corp.  with  principal  offices  located 
in  Toronto,  Montreal,  Winnipeg  and 
Vancouver. 

Ten  million  dollars  was  wasted  by 
industries  in  the  United  States  last 
year  because  of  lack  of  standardization 
of  products,  according  to  William  A. 
Durgin  of  the  U.  S.  Department  of 
Commerce,  who  spoke  at  the  three  day 
spring  meeting  of  the  National  Associa- tion of  Brass  Manufacturers. 

The  Port  Colbome  plant  of  the 
Canadian  Furnace  Co.  will  reopen  dur- 

ing April. 
The  Barr  and  Creelman  Mill  and 

Plumbing  Supply  Co.,  Inc.,  has  been 
incorporated  and  will  deal  in  machine 
tools.     The  capital  stock  is  $500,000. 

Fire  destroyed  the  blacksmith  shop 
of  the  Pullman  Co.,  111th  St.  and  Cot- 

tage Grove  Ave.,  Chicago,  recently.  The 
loss  is  estimated  at  $200,000. 

Obituary 

Seabury  S.  Gould,  aged  74  years, 
died  recently  in  Auburn,  N.  Y.  Mr. 
Gould  was  formerly  the  president  of 
the  Gould  Manufacturing  Co.,  Seneca 
Falls,  N.  Y. 
Alfred  Lust,  Sr.,  auditor  of  the 

Huff-Daland  Airplane  Co.,  Ogdensburg, 
N.  Y.,  died  recently  at  his  home  in  that 
city. 

John  Sigwalt,  president  of  the  Sig- 
walt  Manufacturing  Co.,  Chicago,  died 
recently  at  his  home.  Mr.  Sigwalt 
was  eighty-se.en  years  old.  He  was 
well  known  in  the  steel  business. 

Charles  Sumnbk  Williamson,  for- 
merly vice-president  of  the  Mead-Morri- 

son Manufacturing  Co.,  Chicago,  died 
recently  at  his  home,  in  Chicago,  fol- 

lowing a  short  illness.  He  was  a  well 
known  engineer,  having  specialized  in 
ship-loading,  ore  and  coal  handling, 
and  dock  machinery  early  in  his  career. 

WiNSLOW  Blanchard,  president  and 

sales  manager  ef  the  Blanchard  Ma- 
chine Co.,  Cambridge,  Mass.,  died 

April  7. Clarence  E.  Plunkett  died  recently 
at  his  home  in  Rome,  N.  Y.  Mr. 
Plunkett  was  a  mechanical  engineer 
and  was  formerly  with  the  Thomas 
Morse  Aircraft  Corp.,  Ithaca.  M.  Y., 
and  the  Bemis  Bros.  Bag  Co.,  Brooklyn. 

James  M.  Shanahan,  New  England 

representative  of  the  Henry  G.  Thomp- 
son &  Sons  Co.,  saws  and  saw  machines. 

New  Haven,  Conn.,  died  recently  at  his 
home  in  Southington,  Conn.  Mr.  Shana- 

han was  56  .  ears  old. 

James  Kidd,  aged  84  years,  died  re- 
cently at  his  home  in  Buffalo.  Mr. 

Kidd  was  the  inventor  of  many 
mechanical  devices  and  improvements, 
including  valveless  steam  cylinders,  ap- 

pliances for  asphalt  rollers  and  im- 
provements for  steel  production.  The 

Elliptic  Spring  Guard  Co.,  maker  of  a 
new  spring  guard  for  automobiles,  has 

leased  premises  at  2307  Wf'aster  St., Alameda,  Calif. 
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THE  BELATED  fig
ures  of  our 

foreign  trade  for  the  calendar 
year  of  1922  were  published  last 

week.  As  against  1921,  they  show  an 
increase  of  $603,000,000  in  imports. 
The  result  is  that  the  balance  of  trade 
in  our  favor  was  reduced  to  $716,000,- 
000.  This  compares  with  an  excess  of 
merchandise  exports  over  imports  of 
$1,976,000,000  in  1921  and  an  average 
excess  of  over  $3,000,000,000  annually 
for  the  preceding  six  years  beginning 
with  1915  and  ending  vnth  1920. 

No  report  of  imports  for  1923  has 
yet  been  published,  but  the  exports 
for  January  and  February  aggregate 
$649,000,000.  This  compares  with  a 
total  of  $529,000,000  for  the  same 
months  in  1922,  but  as  the  custom 
duties  collected  on  imports  are  running 
far  ahead  of  any  previous  record  it 
seems  possible  and  in  fact  probable  that 
our  imports  for  1923  may  equal  if  they 
do  not  exceed  our  exports.  If  the  latter 
shall  prove  to  be  the  case,  it  will  be 
the  first  year  since  1873  that  the  bal- 

ance of  trade  has  been  against  us. 
This  is  a  profoundly  important  con- 

tingency and  one  that  has  apparently 
been  lost  sight  of  because  the  tardiness 
of  the  department  of  commerce  in  pub- 

lishing the  returns  and  its  failure  to 
report  imports  and  exports  concur- 

rently have  confused  the  public. 

It  "is  true  that  we  have  been  repeat- edly told  that  it  was  inevitable  that 
our  imports  would  exceed  exports  now 
that  we  have  become  a  Creditor  Na- 

tion, but  a  balance  of  trade  in  our 
favor  has  been  so  long  associated  with 
prosperity  in  the  public  mind  that  it 
is  to  be  feared  that  if  the  one  disap- 

pears the  other  will  vanish  also. 
For  it  must  be  remembered  that  our 

material  resources  and  the  energy  re- 
quired for  their  development  are  always 

at  our  call,  the  chief  difference  between 
good  times  and  hard  times  being  that 
in  good  times  confidence  inspires  the 
activity  which  ceases  when  doubt  halts 
enterprise  and  industry  and  causes 
hard  times. 

In  time  we  may  become  accustomed 
to  an  equality  of  imports  and  exports 
and  learn  that  it  is  the  only  basis  upon 
which  a  sound  and  enduring  foreign 
trade  can  be  built.  It  will,  however, 
be  an  anomaly  in  a  country  that  was 
a  debtor  to  the  rest  of  the  world  prior 
to  1914  and  we  shall  not  become  accus- 

tomed to  it  without  some  readjust- 
ments that  may  cause  strain. 

We  will,  for  instance,  probably  begin 
to  export  some  of  the  gold  we  accumu- 

lated during  the  war.  Everyone  knows 
we  have  more  than  our  share  of  the 
yellow  metal  and  in  theory  everyone 
is  agreed  that  we  ought  to  be  rid  of 
a  part  of  it,  but  it  is  much  to  be  feared 
that  many  bankers  will  have  a  chill 
when  it  commences  to  go  out. 
They  know  better  than  most  that 

npon  tKe  broad  base  of  more  than  half 
the  world's  monetary  gold  we  have built   up   a   credit   structure   that   may 

become  a  little  unsteady  if  part  of  its 
foundation  is  taken  away  and  it  is 
altogether  likely  that  the  unofficial 
threats  of  an  advance  in  the  rediscount 
rate  have  been  inspired  by  an  appre- 

ciation of  such  a  contingency. 
It  may  be  that  the  softness  of  most 

speculative  markets  last  week  was  due 
to  a  subconscious  realization  of  the 
facts  and  possibilities  thus  pointed  out. 

Lord  Robert  Cecil's  speeches  in  which 
the  menacing  conditions  that  exist  in 
Europe  were  so  g:raphically  described 

"The  jobbing  business  throughout 
the  country  is  said  to  be  excellent. 
The  railroad  officials  look  for  a 
phenomenal  summer  traffic  and  are 
trying  to  prepare  for  it  in  the  hope 
that  by  efficiency  they  may  forfend 
a  reduction  in  rates.  The  current 
business  in  the  steel  industry  is 
extraordinary  and  big  premiums  are 
being  offered  for  prompt  shipment, 
although  it  is  admitted  that  there  is 
less  demand  for  more  distant 

deliveries." 

may  have  also  had  Sf^me  effect.  No  one 
can  exactly  trace  or  apprehend  the 
processes  of  the  collective  mind  whose 
hopes  and  fears  and  conclusions  are 
registered  in  the  fluctuating  prices  of 
the  market  place.  It  is,  nevertheless, 
a  fact  that  the  optimists  have  been  less 
aggressive  and  that  the  pessimists  have 
had  less  difficulty  in  making  themselves 
heard. 

This  is  evident  in  the  stock  market, 

where  prices  are  generallp?^  lower,  as well  as  on  the  commodity  markets 
where  cotton,  grain,  sugar  and  coffee 
are  dealt  in  for  future  delivery. 

The  change  in  the  speculative  psy- 
chology is  all  the  more  striking  because 

all  the  routine  indicia  of  trade  show 
that  an  enormous  business  is  passing. 
Bank  clearings  are  large  indicating  a 
big  distribution  of  goods.  Montgomery 
Ward  and  Co.  report  an  increase  of 
61J  per  cent  over  last  year  in  its  sales 
for  March  and  those  of  Sears  Roebuck 
and  Co.  show  a  gain  of  25  per  cent. 

The  jobbing  business  throughout  the 
country  is  said  to  be  excellent.  The 
railroad  officials  look  for  a  phenomenal 
summer  traffic  and  are  trying  to  pre- 

pare for  it  in  the  hope  that  by  efficiency 
they  may  forfend  a  reduction  in  rates. 
The  current  business  in  the  steel  in- 

dustry is  extraordinary  and  big  pre- 
miums are  being  offered  for  prompt 

shipment,  although  it  is  admitted  that 
there  is  less  demand  for  more  distant 
deliveries.  Throughout  the  textile  in- 

dustry. North  and  South,  wages  have 
been  advanced  by  from  10  to  12i  per 
cent  and  there  is  no  unemployment 

anywhere. 
The  weekly  report  of  the  Federal 

Reserve  System  shows  a  gain  of  about 
$6,000,000  in  the  gold  held  and  a  re- 

serve ratio  of  75  per  cent  as  compared 
with  75.5  per  cent  a  week  ago. 

There  is,  therefore,  no  shortage  of 
credit  in  sight  unless  it  is  factitiously 
created  by  an  advance  in  the  redis- 

count rate  or  a  refusal  to  lend,  and  it 
may  be  that  those  whose  caution  has 
recently  made  them  careful  will  before 
long  yield  to  the  persuasiveness  of  cur- rent trade  statistics  and  recover  their 
speculative  optimism. 

For  it  is  becoming  plain  that  in  so 
far  as  the  Washington  administration 
is  concerned  it  will  use  every  agency 
of  government  to  promote  confidence 
and  induce  prosperity. 

This  is  natural,  not  only  because 
there  is  a  presidential  election  in  1924, 
but  because  in  a  nation  of  business 
men,  it  is  entirely  proper  that  the 
economic  welfare  of  its  citizens  should 
be  the  chief  concern  of  its  public 
servants. 

Therefore,  it  is  not  surprising  that 
the  Secretary  of  the  Treasury,  the 
Secretary  of  Commerce  and  the  Secre- 

tary of  Labor  should  all  be  issuing 
optimistic  bulletins  and  proclaiming 
that  the  glorious  sun  of  our  present 
prosperity  will  continue  to  shine  for  at 
least  a  year  or  two  longer. 

As  against  this  view  there  are  only 
three  arguments  worth  considering. 

The  first  is  that  the  scarcity  of  labor 
and  the  high  wages  now  demanded  and 
paid  will  cause  economic  strangfulation. 

The  second  is  that  we  may  export 
gold  and  be  thereby  led  to  contract 
trade  by  contracting  credit. 

The  third  is  that  the  seeds  of  inter- 
national hatred  and  hostility  that  are 

now  being  sown  in  Germany  by  the 
French  and  in  Poland  by  the  Russians 
vnll  germinate  and  produce  another 
war  that  would  so  completely  wreck 
civilization  in  Europe  that  even  iso- 

lated America  would  feel  the  effect. 
The  probabilities  are  so  nicely  bal- 

anced that  for  the  present  at  least  they 
may  be  said  to  be  in  equipoise. 

Officers  Elected  by  Metal  Trades in  Chicago 

At  the  25th  annual  meeting  of  the 
Chicago^branch  of  the  National  Metal 
Trades  Association,  the  following  offi- 

cers were  elected:  Harold  C.  Smith, 
Illinois  Tool  Works,  president;  O.  H. 
Strawbridge,  Goodman  Manufacturing 
Co.,  vice  president;  Charles  A.  Finkl, 
A.  Finkl  &  Sons  Co.,  treasurer.  In  addi- 

tion to  the  president,  vice  president, 
and  treasurer,  the  executive  committee 
consists  of  Henry  Beneke,  Beneke  & 
Kropf  Manufacturing  Co.;  O.  A.  Olson, 
Simonds  Saw  &  Steel  Co.;  L.  A.  Dolton, 
Weller  Manufacturing  Co.;  Thomas  S. 
Hammond,  Whiting  Corp.;  F.  A.  Prahl, 
Continental  Can  Co.,  and  William 
Ganschow,  Wm.  Ganschow  Co.  W.  W. 
Coleman,  Bucyrus  Co.,  president  of  the 
national  organization  addressed  the meeting. 
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Export  Opportunities 

The  Bureau  of  Foreign  md  Domestic 
Commeroe,  DepHrtnient  of  C'onimerie, Wnsliin^on,  I».  C,  has  InquirieH  for  the 
aKenrie»  of  nmehlnery  and  niarhine  tooU. 
Any  information  desired  reKardlng  these 
opportunities  ran  be  secured  from  the  abo»e 
address  l>y  referring  to  tlie  number  follow- 

ing  each  item. 

Cement  brick-making  macliine  that  is 
portable  and  hand  operated.  Mexico.  Pur- chase. Quotations,  c.i.f.  Mexican  port. 
Terms,  cash  with  order.  Correspondence. 
Si>anish.     Reference  No.  5886. 
Machinery  for  handling,  ginning  and 

pressing  cotton.  South  Africa.  Purchase 
and  agency.  Quotations,  f.o.b.  New  York. 
Reference  No.  5887. 

Automatic  machines  for  attaching  snap- 
button  on  cards  or  cardboard,  size  of  but- 

tons, five,  seven,  eight  and  ten  mm.  Swit- 
zerland. Purchase.  Terms,  payment  on 

receipt  of  machines  or  in  advance.  Corre- 
spondence, French.     Reference  No.  5888. 

Machines  for  making  carpets  with  knit 
wools.  Uruguay.  Purchase.  Payment, 
letter  of  credit  on  New  York  bank.  Refer- 

ence No.   5889. 
Small  modern  plant  for  the  manufacture 

of  paper  bags  for  grocers,  to  be  driven  by 
electricity  and  include  a  suitable  printing 
press.  South  Africa.  Quotations,  c.i.f. 
South  African  port.  Terms,  cash  against 
documents.     Reference  No.  5890. 

Machines  tor  enameling  and  coating  pa- 
pers on  the  reel  and  machines  for  pasting 

several  .sheets  together.  England.  Pur- 
chase. Quotations,  f.o.b.  New  York.  Refer- ence No.  5891. 

Machinery  and  appliances  for  contractors 
and  general  construction  work.  England. 
Purchase  or  agency.    Reference  No.  5892. 

Clay  mills  capable  of  pulverizing  clay  into 
fine  flour-like  paste  for  pottery  purposes. 
To  be  operated  by  electric  power.  China. 
Purchase.  Quotations,  c.i.f.  Chinese  port. 
Terms,  cash  against  documents,  in  gold. 
Reference  No.  5893. 

Machinery  for  making  machine-glazed 
tis.sue  and  wrapping  papers,  including 
beaters,  digesters  and  calenders  to  make 
paper  210  cm.  wide.  Complete  machinery 
for  grey  news  board-making  plant  without 
dryers.  Brazil.  Purchase.  Quotations, 
f.o.b.   American   i^ort.      Reference    No.   5894. 

New  Y'ork  City.  The  Melvin  belt  conveyor 
troughing  idler  which  is  constructed  of  steel 
and  consists  of  three  cold  drawn  steel  idler 
pulleys  of  equal  length  and  bearings  is  de- 

scribed in  the  recently  issued  bulletin 
No.  3-A. 
Engine  Lathe.  Myers  Machine  Tool 

Corp.,  Columbia,  Pa.  The  new  Myers  engine 
lathe  with  quick  change  gears  is  illustrated 
and  fully  described  in  a  recent  circular. 
Conveying  Systems.  The  .Chisholm- 

Moore  Manufacturing  Co..  Cleveland.  Ohio. 
The  Atlas  Carryall  overhead  conveying  sys- 

tems with  both  eight  and  four  wheel  trol- 
leys are  shown  in  a  new  catalog. 

Conve.ving  Systems.  Chisholm-Moore 
Manufacturing  Co.,  Cleveland,  Ohio.  De- 

tails of  installation  are  shown  for  overhead 
conveying  .systems  in  a  new  book  recently 
Lssuod  by  this   company. 

Pipe  Threading  Machinery.  Landis  Ma- 
chine Co..  Inc..  Waynesboro,  Pa.  Catalog 

No.  27  issued  by  this  company  describes  its 
full  line  of  pipe  threading  and  cutting  ma- 

chines, pipe  and  nipple  threading  machines, 
stationary  pipe  die  heads,  pipe  and  nipple 
threading  die  heads  and  automatic  screw 
cutting  die  heads. 

The  names  and  addresses  of  tlie  following 
merchants  will  he  forwarded  upon  re«iuest 
to  the  i'hiladelpliia  Commercial  Museum, 
a4th  below  Spruce  Street.  Philadelphia,  Pa. 
Kequests  should  be  made  by  number. 
Textile  mill  supplies.  Czechoslovakia. 

Correspondence  in  German.  Reference  No. 
40,546. 

Agricultural  implements  and  machinery, 
water  supply  systems,  pumps  and  pumping 
machinery,  cement  machinery,  flour  mill 
machinery,  paper-making  machinery.  Bo- 

livia. Agency,  Correspondence  in  English. 
Reference  No.  40,54.8. 
Shoe  making  machinery.  Argentina. 

Purchase.  Correspondence  in  Spanish. 
Reference  No.  40,549. 

Agricultural  machinery,  sawmill  machin- 
ery, machinery  for  making  sugar  cane 

liquors.  Peru.  Catalogs  requested.  Pur- 
chase. Correspondence  in  Spanish,  Refer- 

ence No.   40,559. 
Machinery  for  producing  starch  from 

yucca  or  casava  roots.  Agency.  New  York 
City.     Reference  No.  40,560. 
Sawmill  machinery,  woodworking  ma- 

chinery, stave  making  machinery.  Vene- 
zuela. Corre.spondence  in  Spanish.  Refer- 

ence No.   40583. 

Machinery  for  tannery  and  dyeing  estab- 
lishment. Italy.  Purchase.  Correspond- 

ence in  English.     Reference  No.  40,  594. 

Trade  Catalogs 

plan  Permanent  Exhibit 
of  Machinery 

A  twenty-story  machinery  building 
covering  an  entire  city  block  and  cost- 

ing between  three  and  five  million  dol- 
lars is  planned  for  Chicago's  near  west 

side.  It  will  be  called  "The  Machinery 
Arcade"  and  space  will  be  leased  to 
machinery  firms  and  allied  branches  for 
show  rooms  and  offices.  It  will  be  open 
every  day  in  the  year  and  guides  will 
conduct  visitors  through  the  machinery 
exhibits. 

Club  rooms,  a  limited  number  of 
sleeping  rooms,  and  an  extensive  col- 

lection of  technical  books  will  be  pro- 
vided for  the  tenants.  All  leases  are 

to  be  approved  by  a  representative  com- 
mittee selected  from^  the  machinery 

industry. 

Imports  Show  Big  Cain 
Imports  of  metal-working  machines 

during  December  were  valued  at 
$27,038.  This  compares  with  $16,760, 
the  value  of  machine  tools  imported 
during  December  of  1921.  December 
import  figures  only  are  available  at 
this  time  due  to  the  delays  incident  to 
the  changes  in  import  duties. 

JBook  Reviews 

Grinding  Machines,  The  New  Haven 
Sherardizing  Co..  Hartford,  Conn.  Grinding 
machines  and  their  parts  are  shown  in  a 
new  catalog  that  has  been  issued  by  this 
company. 

Idlers.     Chillingworth  Engineering   Corp., 

Tool  Engineering — Fixtures  for  Turning, 
Boring  and  Grinding.  By  Albert  A. 
Dowd  and  Frank  W.  Curtis,  president 
and  chief  engineer,  respectively,  of  the 
Dowd  Engineering  Co.,  New  York, 
N.  Y.  First  edition.  340  pages.  216 
illustrations,  6x9  in,,  blue  clothboard 
covers.  Published  bv  the  McGraw-Hill 
Book  Co.,  Inc.,  370  Seventh  Ave.,  New 
York,  N.  Y.     Price,   J3.50. 

This  book  is  the  second  of  three  volumes 
covering  the  general  subject  of  tool  design. 
It  treats  of  tfie  design  of  tools  and  fixtures 
for  turning,  boring  and  grinding  operations, 
while  the  first  volume  dealt  with  jigs  and 
fixtures,  and  the  last  will  cover  the  design 
of  punches  and  dies  and  gages  tor  produc- 

tion   work. 
The  subject  matter  is  presented  in  much 

the  same  manner  as  in  the  previous  volume, 
and  the  work  is  sufficiently  comprehensive 
to  serve  as  both  a  reference  and  a  text  book. 
The  information  given  is  thoroughly  prac- 

tical and  directly  applicable  to  the  work 
done  in  most  tool  and  production  shops. 

The  important  points  of  design  are  taken 
up  and  developed  with  the  idea  of  giving 
the  principles  involved,  rather  than  un- essential details.  A  foundation  is  laid  for 
the  reader  that  enables  him  to  know  the 
reasons  why   things  should  be  done  a  cer- 

tain way,  and  to  analyze  the  problems  in 
design.  He  can  then  supply  the  details  to 
fit  each  case.  The  examples  illustrated  and 
explained  show  the  details  necessary  to  en- 

able the  designer  to  complete  designs  from 
the  instructions,  although  unnecessary  de- 

tail and  undue  repetition  have  been  left  out 
so  as  to  shorten  the  treatment.  The  treat- 

ment of  the  topics  is,  in  general,  both  com- 
plete and  concise.  The  subdivision  of  chap- 

ters is  a  point  that  tends  to  give  ease  in 
referring  to  the  treatment  of  a  certain  sub- 

ject. 

After  considering  the  general  principles 
of  lathe  tooling,  chucks  and  special  fixtures 
for  holding  the  work  are  treated.  All  types 
of  lathe  cutting  tools  and  their  holders  are 
covered  in  the  succeeding  chapters.  Tool- 

ing for  vertical  lathes  and  boring  mills  la 
then  discussed  and  the  book  ends  with  a 
chapter  on  grinding  fixtures.  Examples 
taken  from  the  broad  experience  of  the 
author.s  are  given  for  each  point,  to  illus- 

trate both  principles  and  details  of  design. 
The  volume  can  be  recommended  as  giving 
both  the  theoretical  and  the  practical  sides 
of  design  work,  and  as  being  a  thorough 
treatise  on  present  day  methods  of  tooling 
for  the  manufacture  of  work  by  turning, 
boring  and  grinding. 

Forthcomina  Meetings 

National       Metal       Trades       Association. 
Twenty-fifth  annual  convention  to  be  held 
at  Hotel  Astor,  New  York  City,  April  18 
and  19,     L.  W.   Fischer,  secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent,  327  South  La  Salle  St.,   Chicago,   111. 

.American  Gear  Manufacturers'  Associa- tion. Seventh  annual  meeting  April  19.  20 
and  21.  Hotel  Cleveland.  Cleveland.  Ohio. 

American  Welding  Society,  annual  meet- 
ing. Engineers'  Building,  New  York  City, April  24  to  27. 

Nationa]  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Foundr.vmen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio.  April  30  to  May  3, 
1923,  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,   is  secretary, 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

Y'ork  City,  May  3  to  5,  1923.  Colin  G. 
Fink.  327  South  La  Salle  St.,  Chicago,  111., is  secretary. 

National  Chamber  of  Commerce.  Annual 
meeting.  New  York  City,  May  7  to  10.  Julius 
Barnes,  president. 

.American  Association  of  Engineers.  An- 
nual convention.  Norfolk,  Va..  May  7  to  9. 

C.  E.  Drayer,  63  East  Adams  St.,  Chicago, 
111.,   secretary. 

National     Association    of     Manufacturers. 
Annual  convention.  Waldorf-Astoria  Hotel, 
New  York  City.  May  14-15-16.  General 
offices,  50  Church  St.,  New  Y'ork  City. 
National  Association  of  Purchasing 

Agents.  Annual  convention,  Cleveland,  May 
15  to  18.  H.  R,  Heydon,  19  Park  Place, 
New  York  City,  secretary. 

National  Supply  and  iMnchincry  Dealers* Association;  Soutltern  .Suppl.v  and  'tlachin- 
ery  Dealers'  Association ;  and  the  American 
Supply  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati, 
Ohio,  May  17,  18,  19,  1923.  F.  D.  Mitchell. 
1819  Broadway,  New  York  City,  is  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  at  Montreal,  Can., 

May  28  to  31.  Calvin  W.  Rice.  29  W.  39th 
St.,   New  Y'ork  City. 

American    .Society   for   Testing   Materials. 
Annual  meeting  at  Atlantic  Citv.  June, 
1923,  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,    is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 

American      Society     for      Steel     Treating, 
Eastern  sectional  meeting,  Bethlehem,  Pa.. 
.Tune  14  and  15.  Hotel  reser\'ations  through 
George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem,  Pa, 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — Steel  bar  mills  congested  with  volume  of  new 
business;  prices  somewhat  higher  at  $2.50@$2.80  per  100  lb., 
Pittsburgh,  on  specified  deliveries.  Many  producers  refusing 
new  orders.  Shapes,  $2.45@$2.70  at  mill;  leading  interest 
unable  to  handle  new  tonnages.  Plates  firm  at  $2.50@$2.75 
on  new  business  for  prompt  delivery.  Railroad  car  material 
in  heavy  demand  at  plate  mills.  Steel  sheets,  black,  up  25c. 
per  100  lb.,  f.o.b.  Pittsburgh. 

Lead  resisting  downward  pressure  exerted  on  most  other 

non-ferrous  metals;  up  ic.  per  lb.  in  New  York  warehouses 
since  last  week.  Copper  sheets  rose  Ic;  brass  sheets  and 
wire,  Jc.  and  brass  rods,  ic  per  lb.,  in  week.  Raw  linseed 

oil,  $1.13  as  against  $1.10,  f.o.b.  New  York;  $1.22  in  Cleve- 
land, up  from  $1.15  per  gal.  in  6  bbl.  lots. 

Declines — Basic  pig-iron  market  quiet  in  Pittsburgh  and 
Philadelphia,  with  some  minor  price  reductions.  Pig-iron 
output  at  new  high  record  in  history  of  industry.  Copper 

market  dull;  tin  inactive,  with  zinc  driving  rapidly  down- 
ward. Tin  down  lie  per  lb.,  antimony,  ic.  per  lb.  and  zinc, 

15e.  per  100  lb.,  in  New  York  warehouses  during  week. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    J31.5S 
Northern  Basic    32.27 
Southern  Ohio  No.  2    33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.7S)    34. 94 

BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2 .  2i;@2 .75)    33 .  76 
Vireinia  No.  2    34.17 
Basic    30.75 
Gtey  Forge    31.00 

CHICAGO 
No.  2  Foundry  local    32 .00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    31.00 
Basic    31.00 
Bessemer    3 1 .  00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Uetroit         5.0 
Cleveland    SJ@)6J 
Cincinnati       4@6 
New  York     Si@5f 
Chicago       4(^5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  Nev  York  Geveland  Chicago 
No.  10         2.65@3.25  4.34  3.90  4.15 
No.  12         2.75@3.3S  4.39  3.95  4.20 
No.  14         2.85@3.4S  4.44  4.00  4.25 
No.16         3.0S@3.6S  .    4.54  4.10  4.35 
BUck 

Nos.  I7and21.      3.3S@3.8S  4.70  4.55  4.85 
Nos.  22and24.       3.40@3.90  4.75  4.60  4.85 
Nos.  25  and  26.      3.45@3.9S  4.80  4.65  4.90 
No.  28         3.50@4.00  4.9  4.75  5.00 

Galvanized 

Nos.   10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   
No.  28   

Pittsburgh      New  York     Qeveland    Chicago 

00(5  4.25 
10fe4.35 
40@4.65 

S5@4.80 
70@.4.95 
00(3  5.25 

4.90 

5.00 
5.30 
5.45 5.60 
5.90 

4.80 

4.90 

5.20 
5.35 
5.60 

5:90 

5.10 

5.20 

S!6S 

5.80 

6.10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  fof 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3.... 

Steel Black 

64 

BUTT  WELD 
Galv.  Inches 

S2i         ftolj.. 
LAP  WELD 

45^         2   
49^         2Jto4.. 
45^         4§  to  6. . 
44^         7  to  12.. 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ         62  51|         J  to  IJ       30 
2  to  3         63  52^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    57 

2i  to  6    61 
7  to  8    58 
9  to  12    57 

Iron 
Black 

.     30 

.  23 
,.  26 

.  28 

.  26 

2.. 

2^  to  4. 
4^  to  6. 7  to  8.. 

9  to  12. 

55 

Hi 

59 m 
58 

47i 

54 

4U 

48 

35^ 2. 

2i  to  4. 
4J  to  6. 

23 
29 
28 

7  to  8       21 
9  to  12. 

16 

Galv. 

13 

7 

11 

13 
11 

14 

9 

15 
14 

7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   417o    S5|%    43J%   62J%   48i% 
2Jto6in.  steel  lap  welded.  51%   38%    53J%    40J%   59^%   45i% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

M ISCELLANEOUS— Wareh 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods  (base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  orscrew. . 
Cold  finished    flats,  squares   
Structural   shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (3.00  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

i   AtoJ. 

ouse  prices in  cents  per  pound 

New  York  Cleveland 

Chicago 
4.50 

6.00 4.50 
7.00 

6.00 6.00 
6.03 8.00 

6.10 4.69 4.51 4.55 7.00 
8.25 

7.25 

5.65 
5.46 

5.80 4.20 
3.90 

4.30 4.70 
4.40 

4.80 

3.44 3.31 3.30 3.34 

3.21 

3.20 
3.34 3.21 

^  20 

4.14 3.61 

3  95 
3.44 3.31 

J  30 

3.34 
2.91 

2.921 

11.00 
.... 

55% 

40(0,55% 

50% 

8.50. . . 

14.00 7.35... 12.25 

7.10... 11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York       18.00 
Tin,  5-ton  lots.  New  York      47 .  50 
Lead  (up  to  cariots),  St.  Louis           8.20;  New  York.  8.87J 
Zinc  (up  to  carlots),  St.  Louis           7.60;  NewYork.8.10 

Aluminum,  98  to  99%  ingots,  1-15  ̂ e"  ̂ ork  Cleveland  Chicago ton  lots    26.20  28.00  28.50 
Anrimony  (Chinese),  ton  spot      10. 12^  11.50  10.50 
Copper  sheets,  base     26.00  25.50  23.00 
Copper  wire  (l.c.l.)      19.62i  22.00  16.25 
Copper  bars  (l.c.l.)     23.75  25.25  19.50 
Coppertubing  (l.c.l.)     28.00  30.25  23.00 
Brass  sheets  (l.c.l.)    21.75  25.25  18.75 
Brass  tubing  (l.c.l.)     26.50  30.75  20.50 
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A 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (carlots)    20.00 
Brass  wire  (carlots)     22.25 
Zinc  slieets  (casks)      11 

.50 

22.25 
22.00 
11.25 

15.75 

Solder  (I  and  J),  (caselots)     37.00  32.00@34.0O  20.00 
Babbitt  metal   (83%  tin)   : . .  .   65.00 
Babbitt  metal  (35%  tin)     40.00 
Nickel  (ingot  and  shot),  Bayonne,  N.  J.  29.00 
Nickel  (electrolytic),  Bayonne,  N.  J.  .    32  .00 

59.00 
18.50 

36.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)       55 

Hot  rolled  rods.  Grade  "A"  (base)       50 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.Va.: 

Shot      32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)       40.00 
Ingots      38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45  .  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York  Cleveland 

Copper,  heavy,  and  crucible.    14.75@15.25        14.00 
Copper,  heavy,  and  wire      14.50@15.00       13.50 
Copper,light,  and  bottoms...    12.S0@13.0O       12.00 
Lead,  heavy       6.25©  6.75         6.50 
Lead,  tea       5.75@6.00         5.00 
Brass,  heavy,  yellow       8.75®  9.00    
Brass,  heavy,  red      12.2S@12.75        12.00 
Brass,  light       7.25®  7.75         7  50 
No.  1  yellow  brass  turnings . .     8.75®  9.00         8.50 
Zinc       5  00®  5.50         4.50 

pound: 
Chicago 

15.50 

14.50 
13.50 

7.25 
6.25 
9.25 
12.50 8.25 
9.00 

4.75 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

New       Cleve- York        land      Chicago 

"AAA"   Grade: 
IC.  20x28,    112  sheets       22.00       18.25         18.50 
IX.  20x28,     112  sheets       24.50       21.00         20.90 

"A"  Grade: 
IC,  20x28,    112  sheets        19.50       16.00         17.00 
IX,  20x28,    112  sheets       22.00      18.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets        13.00       12.20         14.50 
IC,  112  sheets       13.30      12.60         14.80 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
k   100-lb.,    14x20         7.00        6.30  7.25 
IC,  14x20         7.25        6.55  7.40 

MISCELLANEOUS 

New  York 

Cotton  waste,  white,  per  1  b. .    ?0 . 1 0®0 . 1 3 
Cotton  waste,  colored,  per  lb.         .07®.  12 
Wiping  cloths,  13 Jxl3i,perlb.  .16 
Wiping  cloths,135x20hper  lb.  .20 
Sal  soda,  100  lb.  lots    2.65 
Roll  sulphur,  per  1001b    2.90 
Linseed  oil,  per  gal.,  5  bbl.  lots.  1.13 
White  lead,  dry  or  in  oil      1001b.  kegs, 
Red  lead,  dry     1001b.  kegs. 
Red  lead,  in  oil     100 lb.  kegs, 
Fire  clay,  per  100  lb.  bag   
Coke,  prompt  furnace,  Connellsville   
Coke,  prompt  foundry,  Connellsville   

Cleve- 
land      Chicago 

$0.15       go. Hi 
.12  .08 

36.00  per  M       .10 
52.00  per  M       .13 

3.50  2.65 
3.25  3.50 
1.10  1.25 

New  York,  14.25 
New  York,  14.25 
New  York,  15.75 

.65  .60 

.per  net  ton      37.75 
per  net  ton         8.30    1 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

New 

York Machine  Bolts: 

All  sizes  up  to  1x30  in       40% 
IJand  ljx3in.  uptol2  in       20% 
With  cold  punched  sq.  nuts       25% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plusstd.  extra  of  10%)      30% 

Burton  head  bolts,  with  hex.  nut«        15% 
Hex.  head  and  hex.  nut  bolts         20% 

Lag  screws,  coach    screws  .,.,.     40% 
Square  and  hex.  head  cap  screws        70% 

Carriage  bolts,  up  to  lin.x30in       30% 
Bolt  ends,  with  hot   pressed  nuts      40% 
Tap  bolts,  hex.  head,  list  plu»      20% 

Semi-finished  nuts  f  and  larger       60% 
Case-hardened  nuts      50% 
Washers,  cast  iron,  | in.,  per  100  lb.  (net)36.00 

Washers,  cast  iron,  I  in., per  100  lb.  (net)  4.50 

Washers,  round  plate,  per  100  lb.  Off  list  3.00 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  1.00 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list  1 .00 
Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  1 .00 

Nuts,coldpunched,hex.,per  lOOlb.Offlist  1.00 
Rivets: 

Rivets,  ̂   in.  dia.  and  smaller    45% 
Rivets,  tinned    50% 

Button  heads  j-in.,  J-in.,  1x2  in.  to  5 
in.,per  lOOlb   (net)       ?S.00 

Cone  heads,  ditto   (net)         5 .  10 

\\   to    Ig-in.    long,    all    diameters, 
^Xr/?^  per  100  lb         0.25 

i  in.  diameter   EXTRA       0.15 
J  in.  diameter   EXTRA       0.50 
1  in.  long,  and  shorter    EXTRA      0.50 
Longer  than  5  in    EXTRA       0.25 
Less  than  200  lb    EXTRA       0.50 
Countersunk  heads    EXTRA       0.35 

Copper  rivets    50% 
Copper  burs           30% 

Cteve- 

land        Chicago 

50-10%        45-5% 

50%  50% 

?3.50net 

3.50  net  34.00  o6P 

3.90  net         

     65-5% 
    60-5% 

70%      70-10% 

45%        40-5% 

        ^^% 
65^10%         80% 

34.00 

4.00 

4.50 

2.75 

2.75 
2.75 

2.75 

33.50 
3.50 

.50  net 

2.50 

2.50 

2.50 

2.50 
50-10%      60% 

50-10%  41c.net 

33.90 

4.00 33.75 

3.8S 
   0.15 
   0.15 

   O.SO 
   O.SO 

   0.25 
   0.50 

....  33.70  base 35%    ,  50% 

35%  20% 

Lard  cutting  oil  (50  gal.  bbl.)  per  gal.        SO. 55 

Machine    lubricant,     medium-bodied 
(50  gal.  bbl.),  per  gal    0.297 

Belting — Present  discounts  from  list  in 
fair  quantities  (i  doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 
Heavy  grade   20-5-2i% 

Rubber  and  duck: 
First  grade           60% 
Second  grade    65% 

Abrasive  materi  als — In  sheets^xl  1  in.. 
No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper         35 .  84 
Emery  paper    8.80 
Emery  cloth          27.84 
Flint  cloth,  regular  weight,  width  3  J 

in..  No.  1  grade,  per  50  yd.  roll.         4.50 
Emery  discs,  6  in.  dia.,  No.  1  grade, 

per  100: Paper    1.32 
Cloth           3.02 

30.50      30.67J 

0.35        0.40 

40J%      50% 
30-5%  40-5% 

50-10%  40-10% 
60-5%  60-5% 

35.84 

11.00 

31.12 

4.28 

1.24 

2.67 

36.48 

8.80 
29.48 

4.95 

1.40 

3.20 
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New  and  Enlaroed  Shops 
Machine  Tools  Wanted 

Ala.,  Mobile — Bender  Welding  Co.,  56  St. 
Louis  St. — machine  shop  and  welding  equip- ment. 

D.  C,  Wash.— Southern  Ry.,  1300  Penn- 
sylvania Ave.,  C.  R.  Craig,  Genl.  Purch. 

Agt.- — list  of  machine  tools,  including  lathes, 
punches,  hammer,  bending  rolls  and  drill 
press. 

III.,  Bushnell — Bushnell  Record — ^powef metal  saw. 

ni.,  Chicago — Baird  Lock  Co.,  216  West 
Ontario  St. — No.  2  Brown  &  Sharp  auto' 
matic  screw  machine. 

Ind.,  Indianapolis — C.  Zenn,  509  Virginia, 
Ave. — sheet   metal   working  equipment, 

la.,  Waterloo — J.  H.  Hadley,  521  Ver- 
mont St. — drill  press  and  automobile  air 

pumping  machine  tor  proposed  garage. 

Kan.,  AugUNta — Schoeb  Motor  Co. — ^ma- cliine  shop  equipment,  including  lathe,  drill 
press,  belting  and  hangers. 

Kan.,  Halstead — Motor  Inn,  J.  W.  Pores3, 
Purch.  Agt. — power  lathe   (used). 

Kan.,  Halstead  —  Roper  Repair  Shop, 

(garage),  C.  Roper,  Jr.,  Purch.  Agt.  -— power  drill  press  with  base  or  stand  (used). 

Kan..  Sedgwick  —  Farmers'  Blacksmith 
Shop,  Main  St.,  (machine  and  blacksmith 

shop),  R.  McAfee,  Purch.  Agt. — lathe,  belt- 
ing, hangers,  bearings,  pulleys  and  auto- matic cylinder  boring  machine   (used). 

Kan.,  Wichita — S.  W.  Coole,  410  North 
Main  St. — power  cylinder  grinder,  belting 
and  hangers  for  garage  (used). 

Kan.,  Wichita  —  Guarantee  Motor  Co., 
2117-2119  South  Lawrence  St.,  C.  R.  Cobb, 
Purch.  Agt. — power  lathe   (used). 

Kan.,  Wichita  —  B.  Jacques.  Avenue  B, 
North — power  lathe,  drill  press,  hangers, 
belting  and  pulleys  for  garage. 

Kan.,  Wichita — Osage  Garage,  115  North 
OssiRe  St.,  P.  Schoak,  Purch.  Agt. — belting 
and  power  lathe. 

Kan.,  Wichita — C.  Ramsey,  Rear  of  435 
North  Main  St. — power  drill  press,  lathe 
and  emery  stand  for  garage. 

Kan.,  Wichita  —  Roy  Reeves  Shop,  722 
West  Douglas  Ave.  (machine  shop)  — 
power  drill  press. 

Kan.,  Wichita — ^TuUIs  &  Davidson,  701 
North  Main  St.,  (tin  shop  and  furnace). 
P.  Tunis,  Purch.  Agt. — tinners  brake  and 
power  drill  press   (used). 

Ky.,  I^ouisviUe — United  States  Engineer 
OfBce — one  pile  hammer,  double  acting,  for 
driving  wood  2  x  10  ft.  sheet  piling,  weight 
145  lb.,  weight  of  ram  21  lb.,  bore  25  m., 
stroke  31  in.,  for  delivery  f.o.b.  Addison. 

Mass.,  West  Newton  (Boston  P.  O.) — J. 
Ruddick.  42  Auburn  St.  (machine  shop) — 
one  medium  size  bench  or  portable  drill 
for  blacksmith's  use,  also  miscellaneous 
small  tools,  possibly  larger  tools,  including 
drills,  lathes,   planers,  keyseaters,  etc. 

Mich.,  Detroit — Cadillac  Mchy.  Co.,  Iia- 
fayette  and  Beaubien  Sts. — No.  2  and  No. 
14   Colburn  single  spindle  drills. 

Mich.,  Detroit — Chadwick  McCIare  Co.,  31 
East  Woodbridge  St.  (machine  shop) — one 
dividing  head  about  10  in.  for  Universal 
milling  machine. 

Mich.,  Holland — Federal  Stamping  Co. — 
stamping  equipment,  including  heavy 
presses,  drills,  etc.,  for  60,000  sq.ft.  of  floor 
space. 

Mo..  Kansas  City — Hatfield  &  Son.  Room 
313,  Terminal  Trust  Bldg.,  31st  and  Main 
Sts.  (general  contractors).  L.  I.  Hatfield. 
Purch.  Agt. — bar  bending  machine  and  an 
electrical  hoist,  2  drum,  1,000  ft.  i  in.  cable. 

Mo.,  Kansas  City  —  New  York  Garage, 
2720  Cherry  St.,  M.  A.  Kirk,  Mgr.— auto- 

matic boring  machine,  lathe,  air  pumping 
machine  and  tank  for  free  air. 

Mo.,  St.  lools — S.  J.  Gast,  4583  Vir- 
ginia Ave. — lathe,  etc.,  for  automobile  re- 

pair shop. 
Mo.,  St.  I.oais — St  Louis-San  Francisco 

Ry.  Co.,  Frisco  Bldg.,  B.  T.  Wood,  Vice 
Pres.  and  Purch.  .\gt. — machinery  for  shops 

at  Monett,  to  replace  that  which  was  de- 
stroyed by  fire. 

N.  Y.,  Adums  Center  —  W.  H.  Owens 
(machine  shop  and  garage) — power  oper- 

ated metal  saw  up  to  4  x  4  in.,  also  150  lb. 
compressor  and  tank. 

N.  Y.,  Binghamton — H.  C.  Larrabee  & 
Co.,  12  Edwards  St.  (machine  and  motor 
repair) — 15  in.  single  spindle  vertical  drill 

press. N.  Y.,  Binghamton — J.  L.  Morgan  Co.,  227 
State  St. — garage  and  repair  shop  equip- ment. 

N.  Y.,  Buffalo — D.  Delmonto,  1537  Fill- 
more Ave. — garage  and  repair  shop  ma- 

chinery, tools  and  equipment,  including 
gasoline  tank  and  pumps. 

N.  Y.,  Buffalo — G.  C.  Dewald,  152  Green- 
field Ave. — garage  and  repair  shop  machin- 
ery, tools  and  equipment. 

N.  T.,  Buffalo — Poison  Mfg.  Co.,  1750 
Main  St. — 20  or  24  in.  back  geared  drill 

press. 
N.  Y.,  Elmira — B.  Record  Co.,  State  and 

2nd  Sts.  (machine  shop,  garage  and  motor 
parts) — one  floor  type  radial  drill  and  small 
drop  hammer. 

N.  Y..  Rodman — B.  F.  Wise  Co.  (machine 
shop  and  garage) — 14  in.  x  6  ft.  quick 
change  gear,  pan  bed,  taper  draw  in  and 
chuck,  lathe    (new  or  used). 

N.  Y.,  Utica — Poirier  Heating  &  Plumb- 
ing Co.,  1217  West  St..  J.  P.  Kowalski, 

Purch.  Agt. — electrically  operated  punch 
prese  on  steel  sheets,  0000  gauge, 

N.  Y.,  Watertown — G.  H.  Baltz,  215  Cof- 
feen  St.  (garage  and  machine  repair) — 
power  metal  saw  up  to  6  x  6  and  a  verti- 

cal boring  mill   (new  or  used). 
N.  Y.,  Watertown — Black  River  Traction 

Co.,  West  Main  St.,  L.  Sciiwerzman,  Purch. 
Agt. — heavy  duty   20    in.   vertical   drill. 

N.  Y.,  Watertown — Brandon  &  Brandon, 
341  State  St.  (electrical  and  battery  re- 

pair), F.  J.  Brandon.  Purch.  Agt. — milling 
machine,  similar  to  Kempsmith   No.   1. 

N.  Y.,  Watertown — G.'P.  Forrester,  Court 
St.  (welding,  forging  and  brazing  shop) — 
small  drop  hammer,  350  to  400  lb.,  for 
forge  shop. 

N.  Y.,  Watertown — Waterman  &  O'Brien Co.,  Bway.  Ave.,  (plumbing,  tinning  and 
heating  plants),  R.  S.  Waterman,  Purch. 
Agt. — 14   in.    upright   power  drill. 

C,  Colnmbns — Columbus  Die,  Tool  &  Ma- 
chine Co.,  955  Cleveland  Ave..  H.  H.  Price, 

Mgr. — two  24   in.  lathes,  grinder  and  press. 

C,  Colambus  —  Schreiner-Davis  Machine 
Co.,  427  North  Park  St..  (manufacturer  of 
special  machinery),  F.  W.  Schreiner,  Pres. 
— one  turret  lathe  and  one  milling  machine. 

Pa.,  Erie — Skinner  Engine  Co. — machine 
tools  and   equipment. 

Pa.,  Lancaster — Rowe  Motor  Car  Mfg.  Co., 
New  Holland  and  Fountain  Aves. — repair 
shop  and  garage  machinery,  tools  and 
equipment,  to  replace  that  which  was  de- 

stroyed by   ?250,000  fire. 
Pa.,  lewlstown — H.  P.  Gallagher  and  A. 

Ayre — garage  and  repair  shop  machinery, 
tools  and  equipment,  to  replace  that  which 
was  destroyed  by  fire. 

Pa.,  Parsons  (Wilkes-Barre  P.  O.) — J. 
Fritges — sheet  metal  and  tinware  working 

equipment. 
Pa.,  Phila. — Pennsylvania  R.R..  Broad  St. 

Sta.,  S.  Porcher,  Genl.  Purch.  Agt. — one  48 
in.  planer  and  one  42  in.  vertical  punch. 

Pa.,  PIttabnrgh — Natl.  Tube  Co.,  Frick 
Bldg.i  S.  M.  Lvnch.  Purch.  .\gt. — one  12,000 
lb.  and  one  6,000  lb.  hammer. 

Pa.,  Titasvtlle — B.  E.  Fenton — machin- 
ery, tools  and  equipment,  including  tank- 
age, for  large  gasoline  and  service  station 

at  Westfield,  N.  Y. 

Pa.,  Williamsport — Amer.  Air  Stand  Mfg. 
Co.,  E.  M.  Russell,  Pres. — machinery  and 
equipment,  including  threading  and  cutting 
machines,  drill  presses,  grinders,  etc.,  for 
plant  for  the  manufacture  of  air  and  water 
dispenser  machine  at  Montgomery. 

B.  I.,  Providence — Colwell  Worsted  Mills. 
Hartford  Ave. — single  shear,  66  in..  Parks 
&  Woolson  (used). 

Tenn..  Memphis — Harstick  Heating  Co., 
221   Jefferson  .\ve.    (heating  contractor  and 

manufacturer  of  steam,  hot  water  and  hot 
air  furnaces) — pipe  threading  and  cutting 
machines,  tinsmith's  equipment  and  fur- naces. 

Tex.,  Dallas — J.  W.  Davis,  2810  Elm  St. 
(machine  .shop) — No.  1  or  No.  2  milling 
machine  and  a  30  ton  punch  press. 

Tex.,  Dallas— J.  Kelley,  1321  Grlgsby  St. 
(jeweler) — bench  lathe. 

Tex.,  Dnblin — J.  G.  Damm  (welder) — 
acetylene  generator  and  torch,  also  one 
power  hammer. 

Wis.,  Fox  lake — Fox  Lake  Auto  Co. — 
automobile  repair  machinery,  including 
press,  gasoline  storage  tanks  and  pumps. 

Wis.,  Milwaukee — Delta  Mfg.  Co.,  911  5th 
St.  (automobile  accessories) — medium  size 
turret  lathe  and  drill  press. 

Wis.,  Monnt  Vernon  (Mount  Horeb  P.  O.) 
— E.  Zahler — automobile  repair  machinery, 
press,  compressor,  power  machinery,  belting 
and  shafting  for  proposed  garage  and  repair 
shop. 

Wis.,  oshkosh — Teela  Sheet  Metal  Co., 
346  Main  St.,  R.  J.  Teela,  Purch.  Agt. — 
sheet   metal   machinery  bender. 

Machinery  Wanted 

Ark.,  Gurdon — The  Times — perforator, 
punch  and  stitcher  with  power  attachment. 

Calif.,  Pasadena — The  city.  B.  Chamber- 
Iain,  City  Clk. ^receiving  bids  until  Apr. 
16  for  (1)  furnishing  electrically  driven 
crane  with  50  and  10  ton  auxiliary  hooks; 
(2)  same  as  item  1,  only  crane  to  be  de- 

livered  and    installed. 

Calif.,  San  JTose — The  County  of  Santa 
Clara,  H.  Pfister,  County  Clk. — receiving 
bids  until  Apr.  16  for  furnishing  one  Heil 
Hoist  with  all  steel  drum  body,  4  yd.  with 
double  acting  tail  gate,  installed  on  Liberty 
truck. 

Calif.,  Torrance— Union  Tool  Co. — foun- 
dry equipment. 

Calif.,  Vernon  (Watts  P.  O.) — Consumers' Rock  &  Gravel  Co.,  26th  St.  and  Vernon 
Ave. — equipment,  including  crushers,  etc., 
for  rock  crushing  plant,  to  replace  that 
which  was  destroyed  by  fire. 

Calif.,  Willits — E.  P.  Cotton,  Box  302 — 
power  job  printing  press,  belting,  hangers 
and  bearings. 

Colo.,  I.amar — G.  C.  Harris  (job  printer) 
— linotype  or  intertype  machine. 

Fla..  Anbnrndale — A.  B.  C.  Job  Printer — 
complete   job   printing  equipment. 

Fla.,  Panama  Cit.v — Panama  City  Tar  & 
Turpentine  Co.,  J.  Black,  Genl,  Mgr. — ma- 

chinery and  equipment  for  the  manufac- 
ture of  tar  and  turpentine. 

G».,  Marietta — Times  Pub.  Co. — Goss  or 
Duplex    newspaper   press  and   linotype. 

Ga.,  Sylvester — B.  M.  Summer — ice  man- 
ufacturing machinery  and  equipment. 

111.,  Chicago — Commercial  Furniture  Co., 
c/o  A.  H.  and  H.  W.  Stringe,  Mgrs..  2739 
West  Chicago  Ave. — ^power,  woodworking 
and  special  equipment  for  proposed  $30,000 
furniture  factory  for  the  manufacture  of 
office  suites,  at   Sheboygan,   Wis. 

m.,  Danville — The  Printer,  Box  5 — 8  x 12  in.  or  10  X  15  in.  Chandler  &  Price  power 
job  printing  press. 

HL,  Warrensburg — Bd.  Educ. — ^vocational 
equipment  for  $80,000  school. 

Ind.,  Brazil — The  Times — Ludlow  type 

casting  machine. 
Ind.,  South  Whiteley — A.  D.  White — ma- 

chinery and  equipment  for  proposed  $50,000 
plant  for  the  manufacture  of  steel  cabinets 
and  office  filing  equipment. 

la.,  tytton — W.  A.  .Alexander — complete 
job  shop  equipment,  including  power  job 
press,  belting  and  hangers. 

Kan..  Eldorado — W.  G.  Lindley.  R.  R.  4, 
(milk  bottling) — power  bottling  machine. 

Kan.,  Esbon — E.  Vaughn  (job  printer)^ 
power  perforator,  Rosback  preferred  (used). 

Kan.,  Sedgwick^Sed«wick  Shoe  Shop, 
B.  E.  Seitz,  Purch.  Agt. — automatic  leather 
stitching  machine  (used). 
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Kan.,  Wichita — W.  S.  Moyer,  4241  North 
Main  St. — cabinet  mortiser. 

Kan.,  Wichita — P.  W.  Schuler,  422  North 
Main  St.  (contractor) — power  Universal 
saw. 

Kan.,  Wichita — Wichita  Furniture  Hos- 
pital, 117  Kast  Murdoclt  St.,  B.  R.  Neuman, 

Purch.  Agt. — ^power  Universal  saw  (used 
preferred). 

Ky.,  Lionisville — Louisville  Gas  &  Electric 
Co.,  311  West  Chestnut  St. — equipment  for 
proposed  $750,000  gas  plant. 

Ky.,  MlddlcHlwro — Kentucky  Utilities  Co. 
— 50  ton  electric  ice  making  machine  with 
auxiliary  equipment. 

Ky.,  Slonticcllo — Bd.  Educ — vocational 
equipment  for  $80,000  school. 

I.a.,  Gretna — Jeerson  Parish  School  Bd. 
— vocational   equipment    for   new  school. 

l.a.,  YounRsville — Youngsville  Sugar  Co. 
— sugar  mill  machinery. 

*  Md.,  Baltimore — D.  C.  Elphinstone,  408 
Continental  Bldg.  (machinery) — 20  ton  loco- 

motive crane,  M.  C.  B.,  50  ft.  boom;  18  ton 
locomotive,  36  in.  gage;  5  ton  stiff  leg 
derrick;  3-drum  hoist,  9  x  10  in.  with  or 
without  boiler  and  appurtenances ;  cater- 

pillar shovel,  gas  or  steam  operated,  Erie, 
Type  B  preferred. 

Md.,  Baltimore — Harvey  Co.,  113  South 
St.  (machinery),  A.  Harvey,  Purch.  Agt. — 
10  ton  traveling  crane,  60  to  70  ft.  span 
with  motors. 

Mass.,  East  Pembroke — J.  A.  Loring — 
portable  sawmill   tor  use   in  woods   (used). 

MasH.,  South  BoMton  (Boston  P.  O.) — S. 
Goldberg,  135  West  4th  St.  (woodworking) 
— one  24  to  30  in.  surface  planer,  one  6  to 
T2  in.  buzz  planer  and  one  medium  size 
upright  drill   (used). 

Mass.,  WorceBtrr — Arcade  Malleable  Iron 
Co.,  Albany  St.,  J.  P.  Way,  Purch.  Agt. — 
machinery  Jpr  foundry  in  East  Springfield 
district,  including  planing  mill  exhaust, 
Sturtevant  No.  45  or  similar ;  open  door 
brick  crusher,  Sturtevant  No.  1  or  similar  ; 
eight  24  x  42  in.  tumbling  barrels ;  direct 
drive  reducing'  gears ;  wire  cutter  and 
scraper  ;  tractor  crane  with  magnets ;  coal 
buckets. 

Midi.,  Detroit  —  Birmingham  Sand  & 
Gravel  Co.,  2690  East  Atwater  St. — two  150 
ft.  conveyors,  equipment,  operating  machin- 

ery, etc.,  for  proposed  storage  warehouse. 

Mich..  Detroit — Dept.  Purchases  &  Sup- 
plies, 700  Marquette  Bldg.,  G.  J.  Finn, 

Comr. — 1,000  emery  blocks,  2J  x  4  x  9i  in. 
for  reciprocating  grinder  for  the  Dept.  of 
Street  Rys. 

Mich..  Detroit — Michigan  Central  R.R. 
Co.,  Michigan  Central  Terminal,  B.  A. 
Aikens,  Purch.  Agt. — supplies  for  repair 
shop,  including  sheets,  black,  galvanized 
and  blue  annealed ;  steel  bars,  shapes  and 
plates  ;  steel  billets  ;  spring  steel  ;  .seamless 
steel  tubes ;  crank  pins  and  piston  rods ; 
bolts,  machine  and  carriage ;  washers,  cot- 

ters, keys  and  rivets. 

Mich.,  Iron  Moniitaln — Michigan  Iron 
Land  &  Lumber  Co. — conveyor  system,  fuel 
handling  and  special  equipment  for  pro- 

posed wood  distillation  plant. 

Minn.,  St.  Paul — H.  L.  HoUister,  1500 
Breda  St. — job  power  press,  belting, 
hangers,  paper  cutter  and  bearings. 

Minn..  Staples — E.  D.  Lum — complete 
newspaper  equipment. 

Mo.,  California — O.  M.  Hale  (contractor) 
— truck  scale,    8   to   12   ton. 

Mo.,  .loplin — R.  Blake.  Room  204,  Cos- 
grova  Bldg.  (min^  operator) — two  drill 
rigs. 

Mo..  St.  joKcph — Print  Shop,  2101  Seneca 
St. — power  job  printing  press. 

Mo..  St.  I.oui« — VoU  Cooperage  Co.,  Fed- 
eral Reserve  Bank  Bldg.,  (manufacturer  of 

tight  barrel  cooperage).  V.  W.  Kraft,  Purch. 
Agt. — equipment  for  stave  plant  at  Corinth, 
Miss. 

Mo.,  Thayer — C.  W.  Black  (newspaper) 
— cylinder   press, 

N.  4.,  Jersey  Cit.r — H.  Stone,  300  Ocean 
Ave. — one  air  hoist  to  lift  1,500  to  2,000  lb. 

N.  i.,  Newark — Public  Service  Co.,  Ter- 
minal Bldg.,  T.  N.  McCarter.  Pres. — ma- 

chinery for  the  production  of  dimension 
atone,  also  crushers  for  an  output  of  25 
cars  per  dav.  for  proposed  granite  quarry  at 
Rolesville  (Wake  Forest  P.  O.),  N.  C. 

N.  Y..  Afton — Borden  Condensed  Milk  Co. 
— ice  machinery  and  milk  plant  equipment, 
to  replace  that  which  was  destroyed  by  fire. 

N.  T.,  Albany — Federal  Signal  Co.,  Troy 
Co.,  Troy  Rd. — additional  foundry  equip- ment. 

N.  T.,  Brooklyn — S.  W.  Fromm,  93  Un- 
derbill Ave.  (manufacturer  of  knit  goods) — 

hosiery  machine,  single  or  double,  section 
about  No.    30   gauge    (used). 

N.  Y.,  BufTalo — Black  Rock  Milling  Corp., 
356  Hertel  St. — receiving  bids  for  conveyor 
system.     Cost  between  $16,000  and   $18,000. 

N.  Y.,  Buffalo — C.  Johndahl,  224  Allen 
St. — equiment   for  proposed   plumbing  shop. 

N.  Y.,  Buffalo — A.  P.  Meyers  Corp.,  298 
Pratt  St. — machinery  and  equipment  for  2 
story  building  for  the  manufacture  of  soda 
fountains,  show   cases,   etc. 

N.  Y.,  Buffalo — Natl.  Aniline  Chemical 
Co.,  Abbott  Rd. — machinery  and  equipment 
for  chemical  works,  to  replace  that  which 
was  destroyed  by  fire. 

N.  Y.,  Buffalo — Tri-Me  Mfg.  Co.,  206 
High  St.  (windshields)  —  electric  spot 
welder. 

N.  Y.,  Canandalfpia  —  Central  Sash  & 
Door  Mfg.  Co.,  R.  B.  Pool,  Purch.  Agt. — tenoner. 

N.  Y.,  Cohoes — J.  &  P.  Brush  Co.,  R.  W. 
Penny,  Purch.  Agt. — woodworking  lathes 
and  automatic  forming  machinery  for  brush 
backs. 

N.  Y.,  DolsevUle — Bd.  Educ. — vocational 
equipment    for   $225,000   high    school. 

N.  Y.,  Endicott — Endicott-Johnson  Corp., 
(shoes),  W.  Mattaei,  Supt.  of  Rubber  Dept. 
— special  machinery  and  equipment  for  the 
manufacture  of   rubber  heels  and  soles. 

N.  y.,  Gardenvllle  —  Bd.  Educ.  — ■  voca- 
tional  equipment   for    $125,000    school. 

N.  Y.,  Gouverneur — Northern  Ice  Cream 
&  Bottling  Co.,  C.  W.  Bame,  Purch.  Agt. — 
bottle  filling  machinery  and  equipment. 

N.  Y.,  HambnrK — Bd.  Educ. — vocational 
equipment  for  $200,000  school. 

N.  Y.,  HickHVille — Bd.  Educ. — vocational 
equipment  for  $200,000  school. 

N.  Y.,  Malone — Glazier  Co.,  East  Main 
St.,  C.  E.  Glazier,  Purch.  Agt.  —  electri- 

cally operated  meat  grinders. 
N.  Y.,  Newark — Newark  Cold  Storage  Co., 

E.  V.  Pierson,  1st  Natl.  Bank,  Purch.  Agt. — 
complete  mechanical  equipment  for  30  ton 
daily  capacity  ice  plant. 

N.  Y.,  New  York — A.  G.  Schoonmaker,  25 
Church  St. — three  belted  steam  driven  air 
compressors. 

N.  Y.,  Bochester — P.  Enders  &  Son,  52 
Rustic  St.  (woodworking) — single  end 
tenoner,  double  cope  heads  and  roller  table 
(used). 

N.  Y.,  Scotka  (Schenectady  P.  O.)— Bd. 
Educ. — vocational  equipment  for  $270,000 school. 

N.  Y.,  Stillwater — H.  J.  Reilly — machin- 
ery and  equipment  for  $100,000  plant  for 

the  manufacture  of  automobile  headlights. 
N.  Y.,  Theresa — Hul>ert  Calhoun  Co. 

(sawmill  and  lumber) — 6  in.  heavy  duty 
handsaw  with  frame  complete  for  log sawing. 

N.  Y.,  Tapper  Iiake — McCarthy  &  Two- 
hey,  P.  H.  McCarthy,  Purch.  Agt. — special 
machinery  for  the  manufacture  of  concrete 
bricks   and   blocks. 

N.  Y.,  Utica — Oneita  Knitting  Mills,  851 
Broad  St.,  R.  Daveraux,  Purch.  Agt.  — 
special  machinery  for  knitting  cotton  ribbed 
underwear. 

N.  Y.,  Watertown — Taggart  Bros.  Paper 
Co.,  West  Main  St.,  J.  Taggart,  Purch.  Agt. 
— air  compressor  with  sufl[icient  pressure  to 
operate  rock  drill,  also  air  operated  rock drill. 

N.  C,  Frankllnton  — •  Bd.  Educ.  —  voca- 
tional equipment  for  $165,000   school. 

N.  C,  Greenville — Pitt  Lumber  Co.^^itia- 
chinery  and  equipment  for  proposed  $50,000 
lumber  mill. 

N.  C.  Oakboro  —  Oakboro  Cotton  Mill 
Co.,  J.  A.  Groves,  Albermarle,  Pres. — elec- trically driven  equipment  for  6,000  spindle 
cotton  mill. 

N.  C.  Waco — Rhodes  Cotton  Mills — 5.000 
spindles.  100  looms  and  other  equipment  for 
proposed  cotton  mill. 

O.,  Columbns — Columbus  Paint  Co..  272 
Kimball  St..  W.  B.  Peters,  Genl.  Mgr. — 
complete  equipment  for  the  manufacture 
of   varnish. 

O..  Elyrta — Hart  Cookston  Rubber  Co. — 
40  to  50  in.  Birmingham  or  Perril  rubber 
mill. 

O.,  l.ancaster — Herman  Mfg.  Co. — ma- 
chinery and  equipment  for  addition  to  plant 

for  the  manufacture  of  tire  making  equip- ment. 

O.,  Masury — J.  Naegel — tanngsy  machin- 
ery and  equipment. 

O.,  Norwalk — Schauss  Furniture  Co. — 
woodworking  machinery  and  equipment. 

C  Salem— Victor  Stove  Co.,  C.  E.  Swee- 
ney, Supt. — one  10  ton  cupola,  one  ton  ele- 

vator for  loading  cupola,  IJ  ton  chain  hoists, 
dust  separator,  line  shaftings,  pulleys  and belting. 

Okla..  Colony — Colony  Commercial  Club —cotton  gin. 

Okla.,  Cnshlngr — Cushing  Ice  Co. — ice 
making  machinery  and  ammonia  cylinders. 

Okla.,  Tonkawa  —  T.  Tantamos  —  large 
power  newspaper  press. 

Ore.,  Hlllsboro — Ray-Mallng  Canning  Co. 
■ — canning  machinery  and  belting  for  pro- 

posed $50,000  factory. 
Ore.,  Portland — Willamette  Iron  &  Steel 

Wks.,  A.  G.  Labbe,  Pres. — handsaws  for  ad- dition to  plant. 

Pa.,  Auburn^Auburn  Knitting  Mills — 
Wildman  12  cut  cylinders  and  dials  for 
14-15-16    in.   knitting  machines. 

Pa.,  Erie — Erie  Lithographing  &  Print- 
ing Co.,  10-28  West  4th  St. — conveying  ma- 

chinery and  other  equipment  for  new  plant. 

Pa.,  Jeannette — Pittsburgh  Eng.  Co. — 
equipment  for  proposed  plant  for  the  manu- facture of  machinery. 

Pa.,  KittanninK — Louden  Tool  Co.,  Water 
St. — crane   for  new  warehouse. 

Pa.,  LawrencrvlIIe  —  G.  A.  Scbnabel  & 
Sons,  25th  St.  and  Pennsylvania  Ave. — 
machinery  and  equipment  for  wagon  works. 

Pa.,  Marcus  Hook — Viscose  Co.- — ma^in- 
ery  and  equipment  for  $3,000,000  silk  plant. 

Pa.,  North  GIrard — Eclipse  Mfg.  Co. — 
machinery  and  equipment  for  the  manufac- 

ture of  clothes  and  novelties,  to  replace  that 
which  was  destroyed  by  Are. 

Pa.,  Pittsbureh — Koppers  Co.,  Farmers 
Bank  Bldg.  (byproduct  ovens) — cranes  and 
pushers  for  new  plant  at  Warren,  O. 

Pa.,  PittsbarKh  —  McKenney  Mfg.  Co., 
Metropolitan  and  Liverpool  Sts.  (hardware, 
hinges  and  builders'  hardware) — transfer cranes,   14   ft.  span ;   5   ton   monorail  hoist. 

Pa.,  PittsbarKh — Pittsburgh  &  Lake  Erie 
R.R.,  South  Smithfield  St.,  C.  M.  Yohe, 
Purch.  Agt. — one  pillar  crane. 

Pa.,  Susquehanna — W.  C.  Deakln — lee 
cream  making  machinery  and  equipment. 

Pa.,  Tlonesta — Tionesta  Silver  Fox  Ranch 
— cold  storage  and  refrigeration  machinery 
and  equipment. 

Pa.,  Vpper  Darby  (Phlla.  P.  A.) — Bd. 
Educ. — vocational  equipment  for  $200,000 
school. 

R.  I.,  Providence — New  England  Hosiery 
Co.,  Inc.,  34  Bassett  St. — hand  lever  steam 
hosiery  press,  size  36  to  60  in. 

S.  C,  Greenwood — Greenwood  Cotton  Mill 
Co. — textile  machinery  for  $500,000  cotton mill. 

S.  D.,  Parker — New  Era  Printing  Co. — 
Whitlock  newspaper  press  for  7  or  8 
columns. 

Teiin.,  Athens — Athens  Plow  Co.,  H.  L. 
Wilson,   Secy. — foundry   equipment. 

Tenn.,  Chattanooga — Dixie  Spinning  Mills 
—complete  machinery  for  tlie  manufacture 
of   yarn. 

Tenn..  Naslivllle — State  Purch.  Dept. — 
machinery  for  the  manufacture  of  automo- 

bile license  plates  at  the  state  prison. 
Tex.,  Corsi4^ana — A.  B.  Miller  (oil  opera- 

tor)— drill  rig. 
Tex.,  Fort  Worth — Herbert  Oil  Co.,  359 

Majestic  Bldg. — $50,000  worth  of  oil  field 
equipment,  including  pumping  machinery, etc. 

Tex.,  Ysleta — C.  C.  Crickett — newspaper 
press,  pai)er  cutter,  belting,  hangers,  lino- 

type and  shafting. 
Va.,  Clarendon  (Wash.,  T>.  C.  P.  O.) — 

Bd.  Educ. — vocational  equipment  for  $190,- 
000  school. 

Wash.,  Spokane — Eggers  Pole  &  Supply 
Co.,  Paulsen  Bldg.,  G.  C.  Eggers,  Pres. — 
machinery  for  treating  and  creosotlng  cedar 

poles. 
W.  Va..  Glenville — Hall,  Smith  &  Hall, 

J.  H.  Hall,  Mgr. — compressed  air  outfit, 
also  gas  and  oil  pumps  for  garage. 

W.  Va.,  Welch — Bd.  Educ. — vocational 
equipment  for  $150,000  schooL 
W.  V».,  Weston  —  Lewis  County  Cut 

Glass  Co.,  L.  Wohinc,  Mgr. — belting,  pul- 
leys and  shafting. 

Wis.,  Casco — A.  Helm — electrically  driven 
shoe  repair  machinery,  including  buffers, 
stitchers  and  sander. 

Wis.,  Delevan — Bradley  Knitting  Co.,  B. 
Tyrrell.  Purch.  Agt. — looping  machines 
seamers,  .stitchers  and  motors  for  branch 
factory  at  Beloit. 
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Wi».,  Fox  take— Fox  Lake  Auto  Co. — 
gasoline  storage  tank  and  pump  for  pro- posed garage. 

Wis.,  Green  Bay — Sheboygan  Dairy  Prod- 
ucts Co.,  134  South  Adams  St..  B.  H.  Regal, 

Mgr. — ice  machine,  refrigerating,  power 
and  creamery  machinery,  including  churns. 
Wi».  Madison  —  F.  J.  Hoffman,  2136 

Regent  St. — refrigeration  equipment,  also 
meat  grinding  and   slicing  machmery. 

Wis.,  Manitowoc — Aluminum  Goods  Mfg. 
Co.,  15th  and  Franklin  Sts.,  H.  Vito,  Mgr. — coal  handling  machinery  and  coal  bunkers 
for  proposed  boiler  house. 

Wts.,  Merrill — Peterson  &  Juul,  Lawson 
Bldg. — gasoline  storage  tank  and  pump  for 
proposed  addition  to  garage. 

WiB.,  Milwaukee — E.  B.  Gennrich,  717 
46th  St.    (castings) — large   electric  furnace. 

Wis.,  Milwaukee — S.  Schneidermann.  7TS 
3rd  St. — power  electrically  operated  baking 
equipment,  including  mixeis,  sifters,  con- veyors and  mechanical  oven. 

Wis.,  Milwaukee — C.  F.  Sultemeyer,  728 
52nd  St.  (forgings) — equipment  for  one 
forge  furnace. 

Wis.,  Milwaukee — F.  E.  Theilacker,  456 
Bway. — large  stamping  machine  to  stamp 
out  standard   size   composition  shingles. 

Wis.,  MUwaukeei — C.  Thomsen,  237  Cam- 
bridge Ave. — air  compressor  gasoline  stor- 

age tank  and  pump  for  proposed  $40,000 
garage  on  Farwell  Ave. 

Wis.,  Milwaukee — Water  Dept.,  c/o  P.  H. 
Bohmann,  City  Hall — one  traveling  crane, 
approximately  25  ton. 

Wis.,  Milwaukee — Western  Leather  Co., 
878  Marshall  St.  (tannery),  F.  H.  Fiedler, 
Purch.  Agt. — one  light  traveling  crane. 

Wis.,  North  Milwaukee  —  B.  B.  Korth, 
Route  5  (carpentry  and  millwork) — one 
combination  woodworking  machine. 

Wis.,  Oconto  Fails  —  Falls  Canning  Co.. 
C.  F.  Meyer,  Pres. — canning  machinery  and 
conveyors  for  proposed   ?75,000  plant. 

Wis.,  FardeevUle — Bd.  Educ,  J.  Chand- 
ler, Dir. — small  tools  and  manual  training 

equipment  for  proposed  high  school. 
Wis.,  Pickett — Wisconsin  State  Canners 

Co.,  P.  J.  Urabreit — canning  machinery,  in- 
cluding cookers,  sealers  and  can  filUng  ma- 

chinery. 
Wis.,  South  Milwaukee — Bucyrus  Co. 

(manufacturer  of  steam  dredges) — crane. 
Wis.,  Spooner — J.  F.  Chase,  Route  1 — 

creamery  machinery,  including  power  oper- 
ated churn,  separator,  belting,  etc. 

Wis.,  Waukesha — Quality  Aluminum  Co., 
c/o  A.  C.  Pankratz,  505  Lake  Ave. — equip- 

ment for  proposed  aluminum  foundry. 
Man.,  Fort  Alexander — Manitoba  Pulp  & 

Paper  Co. — equipment  for  proposed  pulp 
mill. 

Ont„  Cobalt — Crown  Reserve  Mining  Co. 
— gold  mill,  consisting  of  crushers,  stamps, 
cyanide  apparatus,  tube  and  ball  mill, 
pumps,  etc.,  for  mine  at  Pancake  Lake  in 
the  Larder  Lake  Gold  Dist.  (Matheson  Sta. 

E^O.).  a' 
Ont.,  Owen  Sound — Owen  Sound  Elevator 

Co.,  Ltd.,  B.  W.  McQuay,  Pres.  —  gralm 
handling  equipment  for  proposed  $750,000 
elevator. 

Ont.,  Stratford — Ontario  Imperial  Burn- 
ers, Ltd.,  J.  P.  Loughlin,  Mgr. — equipment 

for  the  manufacture  of  oil  burners. 
Ont.,  Timmins  —  Vipond  Consolidated 

Mines — crushers,  stamps,  tube  and  ball 
mills,  cyanide  equipment  and  pumps  to  in- 

crease capacity  of  gold  mill  to  about  400 
ton. 

Ont.,  Walter's  Falls — W.  Bonnell — equip- 
ment for  flour  mill,  to  replace  that  which 

was  destroyed  by  fire. 
Que.,  Montreal — Charbonneau  &  Deguise, 

636  Craig  St.,  M.  Charbonneau,  Purch.  Agt. 
complete  shoe  manufacturing  equipment  to 
replace  that  which  was  destroyed  by  fir* 

Que.,  Montreal — La  Duchesse  Shoe  Mfg. 
Co.,  Ltd.,  39  Beaudry  St.,  D.  P.  Desmarais, 
Purch.  Agt. — complete  shoe  manufacturing 
equipment,  to  replace  that  which  was  de- 

stroyed by  fire. 
Que.,  Montreal  —  J.  A.  Whittaker,  723 

Dorchester  St. — cement  mixer,  small  band- 
saw,  woodworker  and  shaper. 
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Calif.,  San  Francisco  —  The  Millbfae 
Dairy,  834  Octavia  St..  awarded  the  con- 

tract for  structural  steel  and  cast  iron  work 
of  a  1  and  2  story  garage  and  dairy  on  Mc- Allister St.  near  Octavia  St.  Estimated 
cost  $23,194,  ultimate  cost  will  exceed 
$40,000. 

Calif.,  San  Pedro — The  Pacific  Coast 
Borax    Co.    awarded    the    contract    for    the 

construction  of  a  3  story  factory  and  a  1 
and  2  story  machine  shop  and  boiler  house. 
Estimated  cost  $415,000.     Noted  Mar.  1. 

Conn.,  Hartford — The  Veeder  Mfg.  Co.,  20 
Sargeant  St.,  manufacturer  of  cyclometers, 
counters,  etc.,  awarded  the  contract  for  the 
construction  of  a  1  story,  80  x  150  ft.  addi- 

tion to  its  factory.     Estimated  cost  $50,000. 
111.,  Centralia — The  Pfefter  Garage  Co. 

awarded  the  contract  for  the  construction  of 
a  2  story  garage  on  Main  St.  Estimated 
cost  $60,000.     Noted  Feb.   1. 

111.,  Chicago  —  Fox  &  Fox,  Archts..  38 
South  Dearborn  St.,  are  receiving  bids  for 
the  construction  of  a  1  story,  105  x  300  ft. 
factory  on  South  Kedzie  St.  near  Drainage 
Canal,  tor  N.  P.  Brenner,  of  Amer.  Insulated 
Wire  &  Cable  Co.,  954  West  21st  St.  Esti- 

mated cost,  including  machinery,  $200,000. 
111.,  Chicago — H.  A.  Mulder,  Archt.,  140 

South  Dearborn  St.,  is  receiving  bids  for 
the  construction  of  a  1  story,  100  x  125  ft. 
amtomobile  sales  and  service  station  at 
4143-53  Milwaukee  Ave.  for  Cooper  &  Kirk, 
c/o  Architect.     Estimated  cost  $40,000. 

111.,  Chicago — G.  Rosen,  c/o  Halperin  & 
Braun,  Archts.,  19  South  La  Salle  St., 
awarded  the  contract  for  the  construction 
of  a  1  story,  126  x  140  ft.  garage  at  6415-25 
Bosworth  Ave.     Estimated  cost  $60,000. 

Ind„  South  Whiteley^-A.  D.  White  plans 
to  build  a  factory  for  the  manufacture  of 
steel  cabinets  and  office  filing  equipment. 
Estimated  cost  $50,000.  Engineer  or  archi- 

tect not  announced. 
la.,  Waterloo — J.  H.  Hadley,  521  Ver- 

mont St.,  awarded  the  contract  for  the  con- 
struction of  a  2  story,  40  x  160  ft.  garage 

on  5th  and  Jefferson  Sts.  Estimated  cost 

$40,000. 
Ky.,  Central  City — The  J.  Barnes  Auto Co.  will  soon  award  the  contract  for  the 

construction  of  a  garage.  Estimated  cost 
$40,000.  Marr  &  Holman,  Stahlman  Bldg., 
Nashville,  Tenn.,  Archt.     Noted  Mar.  22. 

l.a..  Baton  Rouge — The  Capital  City  "Auto Co..  829  St.  Charles  St.,  New  Orleans,  is 
having  plans  prepared  for  the  construction 
of  a  2  story,  95  x  105  ft.  garage  and  auto- 

mobile sales  room  on  Main  and  Menard  Sts., 
here.  Cost  will  exceed  $25,000.  Jones, 
Roessle  &  Oldschner,  Maison  Blanche,  New 
Orleans,  Archts. 

Me,,  Rumtord — B.  P.  Wheeler,  Archt.,  c/o 
owner,  is  receiving,  bids  for  the  construc- 

tion of  a  1  story,  lOO  x  110  ft.  car  repair 
shop,  at  freight  yards  here,  for  the  Maine 
Central  R.R.,  Portland.  Estimated  cost 
$50,000.     Noted  Jan.  25. 

Mass.,  Boston — The  city.  Public  Bldgs. 
Dept.,  City  Hall,  plans  to  build  a  municipal 
service  station  and  automobile  repair  shops 
on  Albany  St.  Estimated  cost  $150,000. 
Engineer  or  architect  not  announced. 

Mass.,  Boston — H.  Norman,  20  Lawrence 
Ave.,  Roxbury  (Boston  P.  0.).  will  soon 
award  the  contract  for  converting  a  5  story 
building  into  a  garage  and  service  station 
at  27-36  Endicott  St.  E.stimated  cost  $40,- 
000.     S.  S.  Eisenberg,  40  Cornhill  St.,  Archt. 

Mich.,  Grand  Rapids — Gallinger  &  Liv- 
ingston, 541  Paris  St.,  S.  B.,  awarded  the 

contract  for  the  construction  of  a  1  story, 
100  x  300  ft.  machine  shop  on  Wealthy  St. 
Estimated  cost   $35,000. 

Mo.,  St.  I.onis — The  Sybilline  Realty  In- 
vestment Co.,  Title  Guaranty  Bldg., 

awarded  the  contract  for  the  construction  of 
a  1  story,  150  x  152  ft.  factory  for  a  brass 
company,  on  Duncan  Ave.  Estimated  cost 

$50,000. N.  i.,  Trenton — The  Reeves  Pdry.  Co., 
Parker  Ave.,  awarded  the  contract  for  the 
construction  of  a  1  story,  50  x  100  ft.  foun- 

dry on  North  Logan  Ave.  Estimated  cost 

$8,000. 
N.  Y.,  Albany — ^The  Federal  §ignal  Co., 

Troy  Rd..  plans  to  build  additions  to  its 
plant,  including  foundry.  Cost  will  exceed 

$40,000. N.  Y.,  I^ong  Island  City — H.  J.  Leverick. 
c/o  J.  DeHart,  Engr.  and  Archt.,  1039  Fox 
St.,  New  York  City,  will  build  a  1  story,  100 
X  120  ft.  garage  on  2nd  Ave.,  here.  Esti- 

mated cost  $50,000. 
N.  Y.,  New  York  —  Hendry  Bros.,  c/o 

Vitolo  &  Calhane,  Engrs.  and  Archts..  56 
West  45th  St..  will  build  a  1  story,  185  x 
500  ft.  garage  on  Webster  Ave.  near  202nd 
St.     Estimated  cost  $125,000. 

N.  Y.,  Rochester — The  Rochester  Realty 
Corp.  plans  to  build  a  2  story,  135  X  445  ft. 
garage,  office  and  storage  building  at  433 
St,  Paul  St.     Estimated  cost  $150,000. 

N.  Y.,  Stillwater — H.  J.  Reilly  plans  to 
build  a  large  plant  for  the  manufacture  of 
automobile  headlights.  Estimated  cost 
$100,000. 

N.  Y.,  Watertown  —  The  Northern  New 
York  Utilities  Co.,  58  Public  Sq.,  plans  to 
build   a   2   story   garage   and  machine   shop 

on  F^ont  St.     Estimated  cost  $40,000.    S.  D. 
Gilbert,  Light  &  Power  Bldg.,  Mgr. 

O.,  Cleveland — The  Plotz  Iron  Wks.,  1411 
St.  Clair  Ave.,  awarded  the  contract  for  the 
construction  of  a  1  story,  30  x  31  ft.  addi- 

tion to  its  factory.     Estimated  cost  $10,000. 
O.,  Youngstown — The  Ousley  Co.,  Archts.. 

Mahoning  Bank  Bldg.,  will  soon  receive  bids 
for  the  construction  of  a  garage  for  the 
Van  Baalen  Auto  Co.,  Wick  and  Rayen Aves. 

Ore.,  Portland — The  Willamette  Iron  & 
Steel  Wks.,  foot  of  Front  St.,  is  having 
plans  prepared  for  the  construction  of  a 
1  story,  50  x  100  ft.  addition  to  its  plant. 
Estimated  cost  $25,000.  A.  G.  Labbe,  Pres. 
J.   F.   Hoss,    c/o   owner,   Engr. 

Pa.,  Jeannette — The  Pittsburgh  Eng.  Co. 
plans  to  build  3  additions  to  its  plant  for 
the  manufacture  of  machinery.  Estimated 
cost  $200,000.  Engineer  or  architect  not announced. 

Pa.,  Jersey  Shore — The  Amer.  Air  Stand 
Mfg.  Co.  plans  to  build  a  2  story,  50  x  150 
ft.  first  unit  of  plant  for  the  manufacture 
of  air  and  water  dispensers  for  gasoline  and 
automobile  supply  stations,  on  Main  St. 
Estimated  cost  $50,000. 

Pa.,  Phiia. — P.  Kuhn,  Archt.,  3058  North 
8th  St.,  is  receiving  bids  for  the  construc- tion of  a  1  story,  69  x  100  ft.  garage  on 
Front  and  Thompson  Sts.  for  G.  Fellman. 
1253  North  Front  St.  Estimated  cost 

$60,000. Pa.,  Pittsburgh — C.  J.  Allen,  c/o  City  De- 
posit Bank,  6112  Penn  Ave.,  is  having  plans 

prepared  for  the  construction  of  a  1  story, 
175  X  296  ft.  garage  on  Western  Ave.  Esti- mated cost  $60,000.     Private  plans. 

Pa.,  Pittsburgh — The  Oberndorf  Mfg.  Co., 
Thomas  Blvd.,  manufacturer  of  plumbers' specialties,  awarded  the  contract  for  the 
construction  of  a  1  story,  50  X  120  ft.  addi- tion to  its  factory. 

B.  I.,  Providence — M.  W.  Norton,  Dor- 
rance  St.,  awarded  the  contract  for  the  con- struction of  a  3  story  addi«*on  to  garage 
and  service  station.  Estimated  cost  $75,000. 
Noted  Mar.  22. 

Tenn.,  Memphis — The  Harstick  Heating 
Co.,  221  Jefferson  Ave.,  heating  contractor 
and  manufacturer  of  steam,  hot  water  and 
hot  air  furnaces,  awarded  the  contract  for 
the  construction  of  a  1  story,  27  x  132 
ft.  plant  at  236-238  Adams  Ave. 

Tex.,  Houston — The  International  &  Great 
Northern  R.R.,  Mason  Bldg.,  plans  to  ex- 

pend $250,000  for  shops  and  tools,  also 
$1,400,000  for  new  steel  in  connection  with 
its  $3,500,000  program.  P.  S.  Schwinn,  Ch. Engr. 

Wash..  Seattle  —  The  Washington  Iron 
Wks.,  Seattle  Blvd.  and  Norman  St..  is 
building'  a  $200,000  plant  and  will  add  a 
128  X  572  ft.  machine  shop,  costing  $75,000. 

Wis.,  Beloit — The  Gaston  Scale  Co.,  715 
2nd  St.,  awarded  the  contract  for  the  con- 

struction of  a  2  story,  40  x  68  ft.  scale  fac- 
tory, to  replace  the  one  which  was  de- stroyed by  fire.  Estimated  cost  $40,000. 

Noted  Jan.  25. 
Wis,,  Hammond  —  C.  Datwyler  plans  to 

build  a  1  story,  50  x  122  ft.  garage,  repair 
and  machine  shop.  Estimated  cost  $40,00*. 
Engineer  or  architect  not  selected. 

Wis..  Madison — G.  E.  and  A.  Gill,  215 
West  Washington  Ave.,  plan  to  build  a  2 
story  garage  and  repair  shop  on  Webster 
St.  Estimated  cost  $80,000.  Engineer  or 
architect  not  selected. 

Wis.,  Madison — F.  L.  Kronenberg,  Archt„ 
Carroll  Block,  is  receiving  bids  for  the  con- struction of  a  2  story.  66  x  165  ft.  garage 
on  Washington  St.  for  the  Capital  City 
Garage  Co.,  South  Pinckney  St.  Estimated 
cost   $60,000.     Noted  Dec.  28. 

Wis.,  Milwaukee — M.  R.  Hayes,  97  Wis- 
consin St.,  awarded  the  contract  for  the 

construction  of  a  1  story,  80  x  152  ft.  gar- 
age on  Cambridge  Ave.  Estimated  cost 

$45,000.     Noted  Mar.  1. 
Wis.,  Milwaukee — The  Wisconsin  Mag- 

neto Co..  528  Milwaukee  St.,  awarded  the 
contract  for  the  construction  of  a  1  story, 
90  X  120  ft.  service  station  on  Van  Buren 
St.     Estimated  cost  $48,000.     Noted  Mar.  22. 

Wis.,  Plymouth — E.  A.  Juul,  Archt.,  Se- 
curity Bldg..  Sheboygan,  is  receiving  bids 

for  the  construction  of  a  1  story,  60  x  150 
ft.  garage  and  repair  shop,  here,  for  J. 
Mattey.     Estimated  cost  $50,000. 

Wis.,  Sheboygan — E.  A.  Juul.  Archt.,  Se- 
curity Bldg.,  is  receiving  bids  for  the  con- struction of  a  2  story.  60  x  100  ft.  garage 

and  repair  shop  on  Center  Ave.  for  F  .Hen- sel  &  Co.,  North  7th  St.  and  Center  Ave. 
Estimated  cost  $50,000.     Noted  Mar.  1. 

Wis.,  Sheboygan — J.  Van  der  Vaart.  533 
Pennsylvania  Ave.,  plans  to  build  a  4  story, 
60  X  120  ft.  garage  and  repair  shop.  Esti- 

mated cost  $70,009,  Engineer  or  architect 
not  selected. 
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FIG.  1— TAPPING  FOR  CHUCKING  PLATE.  FIG.  2— FASTENING  ON  CHUCKING  PLATES 

Special  Methods  in  Water  Meter 
Manufacture 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

A  novel  method  of  chucking  work  —  Use  of  balls  for 
locating  and  gaging — Milling  and  slotting  fixtures  for 

handling  difficult  work 

THE  METHODS  about  to  be  described  have  many 
features  which  can  be  adapted  to  other  uses,  and 

in  addition,  have  not  only  greatly  reduced  manu- 
facturing costs  but  have  secured  such  a  uniformity  of 

product  that  the  percentage  of  meters  which  do  not  pass 
the  final  inspection  tests  is  so  small  as  to  be  almost 
negligible.  These  methods  are  from  the  plant  of  the 
Neptune  Meter  Company,  Long  Island  City,  N  Y.,  and 
are  due  to  works  manager  Ricketts  and  master  mechanic 
Mathus,  together  with  an  able  corps  of  assistants.  The 
originality  displayed  in  developing  these  methods  will 
speak  for  itself. 

Beginning  with  the  case,  which  contains  the  meas- 
uring or  ball  and  disk  diaphragm,  we  find  a  number  of 

original  methods.  This  case  is  in  halves,  each  half 
being  a  brass  casting  as  shown  in  Fig.  1.  The  castings 
were  originally  machined  on  a  hand  screw  machine  or 
turret  lathe  in  the  usual  manner  and  some  very  interest- 

ing tools  were  used  in  the  process.  The  hand  machines 
have,  however,  given  way  to  a  battery  of  automatics. 

In  order  to  secure  rapid  and  accurate  handling  of 
the  automatics  a  system  of  chucking  was  devised  which 
aided  greatly  in  the  processes  which  follow.  The  chuck- 

ing system  consists  of  securing  each  casting  to  a  hard- 
ened steel  chucking  plate  by  which  it  can  be  quickly  and 

accurately  chucked  in  any  machine  of  the  series  while 
the  various  operations  are  being  performed.  Some  of 
the  chucking  plates  are  shown  in  Fig.  2.  They  are  very 
carefully  made  and  enough  are  provided  so  that  a 
chucking  plate  remains  with  the  piece  until  it  is  finished. 

The  chucking  plates  are  fastened  to  the  castings  by 
the  hollow  head  cap  screws  shown  in  Fig.  2.  The  cast- 

ings, however,  pass  through  a  series  of  preliminary 
operations  to  prepare  them  for  the  chucking  plates.  A 
series  of  small,  special  machines  face  the  three  bosses, 
drill  and  tap  holes  in  them  for  the  cap  screws,  so  that 
the  chucking  plates  can  be  screwed  on  quickly  and 
squarely  by  the  little  machine  shown  in  Fig.  2. 

One  of  the  special  machines,  the  one  which  taps  the 
holes,  is  shown  in  Fig.  1.     The  segment  A  locates  the 
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casting  between  openings  in  the  side  of  the  case,  th
e 

openings  being  so  spaced  as  to  make  it  impossible
  to 

get  the  piece  on  in  a  wrong  position.  The  castings  
are 

held  by  the  plate  B  which  swings  over  the  work  
head 

containing  the  spindles  and  is  so  conveniently  arrange
d 

that  the  work  can  be  handled  very  quickly.  Swinging 

the  handle  so  as  to  cover  the  work,  throws  the  jaw 

clutch  C  to  the  right  and  engages  the  clutch  on  the  cam
 

D  The  cam  feeds  the  work  down  to  the  cutters,  dril
ls 

or  taps.  When  the  cam  has  reached  the  lower 
 limit 

it  trips  a  small  bell  crank  and  releases  the  clutch. 
 An 

air  jet  at  the  side  clears  the  table  of  chips  and  avo
ids 

trouble  from  that  source. 

The  castings  then  go  to  the  machine  in  Fig.  2,  which 

has  three  spindles  equipped  with  friction  driving  
heads 

A  screw  is  placed  on  each  spindle,  a  chucking  plate 
 A 

placed  over  the  screws,  a  casting  with  the  holes  a
lready 

tapped  goes  over  the  chucking  plate  and  a  few  tur
ns  of 

the  spindle  tighten  the  plate  in  place  and  the  piec
e  is 

ready  to  go  on  its  way  through  the  various  op
erations. 

The  chucking  plates  have  three  segmental  proje
ctions 

which  fit  into  the  chucks  on  the  lathes,  a  partial  
turn 

locking  them  under  corresponding  lugs  as  wit
h  a 

bayonet  joint.  Air  pressure  then  draws  the  chu
ck  back 

into  position  and  locks  it  for  the  machining  oper
ations. 

The  cases  were  originally  machined  on  turret  
lathes 

with  the  aid  of  very  interesting  tooling  equ
ipment. 

Some  of  the  product  is  still  made  in  this  way,  as  
shown 

in  Fig.  3,  which  is  a  study  in  special  turret  too
ls.  Four 

of  the  tools  have  movements  independent  of  th
e  turret 

slide  which  simply  places  them  in  position  for  cutting. 

Tool  head  A  has  a  slide  movement,  operated  by  the 

crank  shown  which  faces  the  angular  surface  mside 

case.  Tools  B  and  C  rough  and  finish  the  ball  seat  in 

the  center.  The  roughing  tool,  B,  is  moved  by  a  pinion 

and  gear  segment  while  the  finishing  tool  C,  is  given  a 

smoother  action  by  means  of  a  worm  and  gear.  These 

machines  are  being  replaced  by  automatics. 

Newkr  Methods  on  Special  Machines 

Machining  the  case  consists  of  boring  the  inside  of 

one  half  to  certain  definite  shapes,  turning  a  ball  center, 

recessing  for  matching  the  other  half,  and  turning  th
e 

outsides  of  both  halves  together  to  a  predetermi
ned 

taper  Each  operation  is  performed  on  a  separate
  ma- 

chine, the  piece  traveling  progressively  from  one  opera- 
tion to  the  next.  The  automatic  machine  shown  in  Fig.  4 

only  turns  the  ball  center,  but  is  typical  of  the  mac
hines 

for  the  other  operations.  This  view  shows  how  the  wo
rk 

is  held  in  the  chuck  by  means  of  the  chucking  plate  at  A, 

and  it  will  be  noted  that  every  piece  has  a  plate  attache
d 

as  previously  stated. 

The  chip  screen  B  is  automatically  lowered  over 
 the 

work  as  the  tool  slide  travels  forward,  effectuall
y  pre- 

venting the  flying  of  chips.  When  the  slide  reaches  the
 

proper  position  the  ball  seat  turning-tool  
conies  into 

operation  and  swings  around  so  as  to  form  the
  ball  seat 

with  a  single  pointed  tool.  After  turning  the  
ball  seat 

the  slide  travels  back,  the  screen  rises,  and  th
e  opera- 

tor takes  out  the  finished  piece  and  puts  in  a  new  on
e. 

FIG.   5-FINISHING  THE  BALI.  SEAT.     
FIG.  6-GAGES  FOR  T3!STING  METER  C

ASES 
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FIG.  7— CUTTING  SLOT  FOR  DIAPHRAGM.     FIG.  8— ANOTHER  METHOD  OF  CUTTING  SLOT 

When  the  line-up  is  completed  there  will  be  a  battery  of 
machines  both  for  roughing  and  for  finishing  each operation. 

The  final  method  of  finishing  the  ball  seat  is  shown  in 
Fig.  5.  Here  an  ordinary  turret  lathe  is  used  and  a 
swinging  tool  head,  carrying  a  single  point  tool  is  used 
as  shown.  This  view  also  gives  a  very  good  idea  of  the 
appearance  of  the  finished  piece  as  well  as  one  of  the 

FIG.  9— SOME  OF  THE  GAGES  USED 

gaging  methods  used.  The  ball  seat  is  gaged  by  a 
standard  steel  ball,  as  at  A.  In  fact  balls  are  used  in  a 
number  of  different  ways  in  connection  with  machining 
the  case.  Another  gage,  shown  at  B  has  a  half  ball  in 
the  center  and  three  arms  which  gage  the  height  of  the 
ball  sockets  to  the  shoulder. 

This  gage  is  shown  in  detail  in  Fig.  6,  together  with 
a  diameter  gage  in  the  form  of  a  hollow  plug  at  A  and 
two  balls  at  B  and  C.  The  ball  B  tests  the  ball  seat 
only,  while  the  rod  in  ball  C  tests  the  slot  which  is  cut 
later  with  reference  to  the  seat.  The  three  Ames  dial 
gages  test  the  relation  of  the  various  surfaces.  The 
three  arms  have  hardened  plugs  which  rest  in  the  recess 
on  the  edge.  The  pointer  on  gage  D  rests  on  the  in- 

clined surface  near  the  outer  edge,  while  one  on  gage 
F  touches  it  near  the  top.  These  gages  test  the  angle 
of  incline  as  well  as  its  relation  to  the  recess.  Gage  E 
has  a  half  ball  on  the  end  and  tests  the  relation  of  the 
ball  seat  to  the  recess  and  to  the  inclined  surface. 

The  chamber  formed  in  the  cases  is  divided  into  two 
parts  by  means  of  a  thin  diaphragm  made  of  sheet 

metal.  Two  methods  of  cutting  the  diaphragm  slot  are 
shown  in  Figs.  7  and  8.  The  first  shows  the  slot  being 
cut  in  half  of  one  case  at  a  time  while,  in  the  other,  the 
slot  is  cut  in  both  the  upper  and  lower  halves  at  the 
same  setting.  In  the  first  method  the  half  case  is  held 
upside  down  and  the  cut  is  made  from  below  while  in 
the  second  method  the  work  passes  under  the  cutters, 
first  in  one  direction  and  then  in  the  other.  The  method 
of  clamping  the  pieces  enables  the  workman  to  see  just what  he  is  doing. 

Another  and  much  more  difficult  slotting  operation  is 
done  on  a  special  machine,  not  shovra,  the  slot  being 
radial  with  the  ball  center.  The  gages  used  are  shown 
in  Fig.  9.  The  gage  in  the  center  inspects  the  width  of 
the  slot  and  is  simply  a  "go"  and  "no  go"  plug.  The 
gage  A,  however,  inspects  the  angle  of  bottom  of  the 
case  and  the  arc  of  the  slot  just  cut.  The  ball  of  the 
gage  fits  into  the  center,  the  long  projection  fits  the 
milled  slot  and  the  short  tapered  piece  gages  the  bottom. 
The  dial  gage  at  B  checks  the  depth  of  the  slot  at  the 
edge. 

The  cases  fit  into  an  outer  body  with  a  slight  taper, 
and  the  next  step  is  to  assemble  them  in  pairs.  Before 
doing  this  however,  the  inside  is  burred  by  a  revolving 
cutter  which  has  replaced  hand  work  on  this  operation. 
The  two  halves  are  then  put  together  with  a  ball  in  the 
center  as  shown  at  A,  Fig.  10.    The  ball  B  carries  an 

FIG.  10— TURNING  TAPERS  ON  CASES 
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arm  which  fits  into  the  milled  slot  and  also  has  a  hole 
through  the  center,  as  can  be  seen  by  close  examination. 

The  hole  fits  over  a  stud  in  the  chuck  which  insures 
the  pieces  being  held  centrally  and  the  arm  on  the  ball 
holds  the  two  pieces  in  correct  relation  while  the  outside 
is  being  turned  taper.     The  taper  is  controlled  by  a 

FIG.  11— GAGE  AND  CENTERING  DEVICE 

guide  at  the  back  but  every  case  is  tested  in  the  ring 
gage  shown  at  ̂ 1,  Fig.  11.  This  figure  also  shows  the 
centering  and  locating  ball  more  distinctly  than  Fig.  10. 
The  taper  ring  gage  at  A,  Fig.  11,  is  a  limit  gage,  the 
opening  at  B  showing  the  tolerance  which  can  be  per- 
mitted. 

The  Foreman  and  the  Suggestion  Box 
By  Frederick  A.  Pope 

Many  articles  describing  suggestion-box  plans  and  the 
results  obtained  from  them  have  appeared  in  various 
journals  during  the  past  few  years;  and  it  has  been 
observed  that,  while  in  many  cases  such  plans  have  been 
for  a  time  successful,  interest  in  them  has  not  been 
permanently  sustained. 

It  is,  of  course,  a  fact  that  even  though  the  executive 
staff  is  thoroughly  efficient  from  the  manager  down, 

there  are  always  a  great  many  small  problems  con- 

nected with  the  various  divisions  of  any  plant's  activ- 
ities, which  problems,  though  individually  of  minor 

importance,  in  the  aggregate  may  seriously  affect  the 
final  performance  of  the  plant  as  a  whole.  Many  of 
these  opportunities  for  small  improvements  must  neces- 

sarily escape  the  attention  of  the  executive  staff;  and 
it  is  just  these  little  things  that  the  man  on  the  job 

can,  if  he  is  properly  encouraged,  bring  to  the  atten- 
tion of  his  superiors  for  possible  improvement. 

Importance  op  the  Foreman 

We  have  all  heard  complaints  from  machine  oper- 
ators and  other  employees  that  suggestions  for  small 

improvements  made  by  them  are  not  encouraged  by 

department  foremen,  and  perhaps  not  even  kindly  re- 
ceived in  some  cases.  It  is,  of  course,  for  just  such 

cases  that  the  secret  suggestion  box  is  designed.  While 

the  box  will  collect  many  a  "knock"  and  "whine,"  they 
can  be  overlooked  when  we  consider  the  constructive 
suggestions  received. 

There  is,  however,  another  side  to  the  use  of  the 
suggestion  box  for  getting  co-operation  and  develop- 

ing the  confidence  of  employees  in  the  management,  that 
I  have  never  seen  pointed  out.  Whatever  its  theoretical 
advantages  may  be  and  even  though  actually  productive 
for  a  time,  the  suggestion  box  seems  to  me  to  be  essen- 

tially a  short-cut  to  the  management  over  the  heads  of 

the  foremen,  and  as  such  is  very  likely  to  be  resented, 
even  though  not  openly,  by  the  latter. 

It  is  my  opinion  that  if  there  is  to  be  made  any  real 
organized  attempt  to  encourage  and  develop  sugges- 

tions from  employees,  it  should  be  done  through  fore- 
men and  department  heads  exclusively,  and  done  openly. 

Blank  forms,  if  desired,  especially  designed  for  the 
convenient  writing  of  suggestions,  can  be  placed  in 

foremen's  hands  throughout  the  factory,  and  in  that 
way  made  readily  available  at  all  times.  Educate  fore- 

men to  extend  every  possible  aid  in  preparing  an  idea 
for  submission,  and  have  it  understood  that  all  sug- 

gestions must  be  passed  through  to  the  judges.  Ac- 
knowledge every  suggestion  received. 

Remove  Secrecy  from  the  Plan 

The  question  of  rewards  for  successful  ideas  involves 
no  difficulties  of  solution — it  is  one  of  detail  only.  In 
those  cases  where  it  has  been  impossible  to  adopt  a 
suggestion,  the  employee  can  at  least  be  made  to  feel 
by  his  foreman  that  his  efforts  have  been  appreciated, 
but  to  accomplish  this  the  foreman  must  be  in  the 
worker's  confidence. 

In  order  to  obtain  the  results  all  around  that  the 

suggestion  box  is  intended  to  accomplish  the  big  essen- 
tial is,  in  my  opinion,  to  remove  the  secrecy  and  make 

the  whole  plan  wide  open.  In  other  words,  a  permanent 
esprit  de  corps  can  be  developed  only  by  first  selling 
the  idea  to  shop  foremen  and  other  department  heads, 
first  of  all  developing  in  them  the  proper  spirit  of 
co-operation  with  the  management  and  then  one  of 
whole-hearted  helpfulness  toward  the  men  under  them. 

Do  away  with  the  suggestion  box,  depend  on  foremen 
to  develop  and  encourage  their  men  to  think  and  sug- 

gest. If  this  is  done,  suggestions  boxes  will  not  only 
be  superfluous,  but  permanent  results  will  be  obtained 
which  no  suggestion  box  scheme  in  its  most  prosperous 
days  could  hope  to  produce.  On  the  other  hand,  if 
foremen  are  left  out  of  the  scheme,  it  is  pretty  certain 
that  the  suggestion  box  will  not  be  operative  for  very long. 

—   ^   

Manufacture  of  Saws,  1921 

The  Department  of  Commerce  announces  that,  accord- 
ing to  reports  made  by  the  Bureau  of  the  Census,  the 

value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  saws  amounted  to  $18,185  000  in 
1921  as  compared  with  $31,461,000  in  1919,  and  $12,- 
517,000  in  1914,  a  decrease  of  42  per  cent  from  1919  to 

1921,  but  an  increase  of  45  per  cent  for  the  seven-year 
period  1914  to  1921.  This  industry  includes  establish- 

ments manufacturing  as  their  product  of  chief  value  all 
kinds  of  hand  and  power  saws. 

Of  the  79  establishments  reporting  products  valued 
at  $5,000  and  over  in  1921,  11  each  were  located  in 
Illinois  and  Pennsylvania;  10  each  in  Massachusetts  and 
New  York;  7  each  in  Michigan  and  Ohio;  3  in  Con- 

necticut; 2  each  in  California,  Indiana,  New  Jersey, 
Oregon,  Tennessee,  and  Washington;  1  each  in  Georgia, 
Iowa,  Kentucky,  Marj^land,  Mississippi,  Missouri,  New 
Hampshire,  and  Rhode  Island. 

In  January,  the  month  of  maximum  employment, 
4,672  wage  earners  were  reported,  and  in  July,  the 
month  of  minimum  employment,  3,160 — the  minimum 
representing  68  per  cent  of  the  maximum.  The  average 
number  employed  during  1921  was  3,788  as  compared 
with  5,510  in  1919  and  4,560  in  1914. 



April  19,  1923 Build  Bigger  Profits  with  Better  Equipment 
573 

Modern  Electric  Motor  Construction 
By  J.  M.  BARE  and  HOWARD  CAMPBELL 

Recent  developments  in  electric  motor  construction 

— Theories  giving  way  to  modern  shop  practice  — 
Operations  in  the  construction  of  open-slot  rotors 

MODERN  electric  motor  design  has  been  making 
rapid  strides  in  recent  years.  Much  of  this 
progress  is  being  made  because  we  are  finding 

out  possibilities  in  certain  directions  and  in  many  cases 
taking  liberties  with  the  old  established  principles  of 

FIG.  1— A.  ROTOR  STAMPINGS.     B,  STATOR  STAMPINGS 

design  in  order  to  better  accommodate  them  to  econ- 
omical present  day  manufacturing  methods. 

For  many  years  it  was  thought  that  the  rotor  bars  of 
an  induction  motor  must  be  insulated  from  the  core  in 
order  to  eliminate  wasteful  currents.  Accordingly  these 
bars  were  thoroughly  insulated  at  an  appreciable  expense. 
In  time  the  insulation  became  brittle  and  gradually  dis- 

integrated, leaving  the  rotor  bars  so  loose  that  they 
rattled  badly  in  the  slots.  Today  the  majority  of  motors 
in  the  smaller  sizes  do  not  employ  rotor  bar  insulation. 

Again,  the  rivet  construction  as  we  have  it  today 
is  an  example  of  transforming  questionable  design  to 

n^ 
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FIG.   3— SHE3ARING  AND  SEPARATING  THE  BARS 

one  of  undoubted  success.  In  the  older  attempts  at 
riveted  construction,  rivets  shouldered  at  both  ends  were 
used  and  frames  were  carefully  machined,  laminations 
were  stacked  on  the  rivets  and  then  when  the  rivets  were 
headed  the  end  frames  were  parallel  and  in  alignment. 
Unfortunately  no  allowance  was  made  for  the  variance 
in  the  thickness  of  the  sheet  metal  employed  and  after 
the  rivets  were  headed  it  was  generally  found  that  the 
laminations  were  very  tight  on  one  side  of  the  core  and 
very  loose  on  the  other.  This  construction  was  changed 
from  failure  to  success  by  simply  omitting  the  shoulders 
from  the  rivets  and  allowing  the  end  frames  to  tilt  or 

FIG.  2- -PUNOHING  CLEARANCE  HOLES  IN  THE 
ROTOR  WINDING 

FIG.   4— DIE  FOR  TWISTING  THE  BARS 

cock  SO  as  to  bring  about  an  equal  pressure  on  all  parts 
of  the  laminations.  After  riveting,  the  end  frames  were 
machined  from  the  center  of  the  core,  which  not  only 
made  a  concentric  bore  but  as  both  were  machined  at 
the  same  setting,  it  assured  that  the  end  plates  would 
have  narallel  seats  and  that  the  bearings  would  be 

aligned. 
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between  the  slot  opening  and  the  air  gap,  the  character- 
istics of  the  motor  need  not  suffer  appreciably.  The  use 

of  an  open  slot  as  shown  at  A,  Fig.  1,  not  only  permitted 

the  winding  to  be  introduced  from  the  periphery  of  the 

rotor,  but  incidentally  simplified  and  cheapened  the 

construction  of  the  dies  for  blanking  the  rotor  lamina- 

tions, because  it  eliminated  much  of  the  hand  work. 
In  line  with  modern  practice,  the  rotor  bars  are  of 

necessity  left  uninsulated.  In  order  to  facilitate  wrap- 

ping the  winding  into  the  rotor  core,  the  slots  were  not 

FIG.  5— ROLI^ING  THE  BARS  INTO  THE  ROTOR  SLOTS 

For  many  years  it  has  been  realized  that  sheet  copper, 

from  the  standpoint  of  electrical  uniformity,  would  be 

the  ideal  material  for  rotor  windings.  Its  introduction, 

however,  seemed  to  present  quite  appreciable  difficulties 

until  the  Louis  Allis  Co.,  Milwaukee,  Wis.,  undertook 

to  utilize  it  for  that  purpose.     The  elimination  of  a 

FIG.  6— HOW  THE  BARS  FIT  INTO  THE  SLOTS 

large  number  of  joints  and  the  leaving  of  the  copper  in 

the  best  possible  mechanical  condition  were  the  objec- 
tives. In  attacking  this  problem,  it  was  evident  that  the 

winding  must  be  applied  from  the  outside  of  the  rotor. 

This  at  once  led  to  the  use  of  an  open  type  of  slot,  and 

here  again  the  older  theory  has  been  discredited  because 

it  has  been  found  that  by  maintaining  a  certain  ratio 

PIG    8— CAM-ACTION  CLAMP  HOLDING  END 
RING   FOR   SOLDERING 

made  radial  but  were  off-set  so  as  to  facilitate  the 

roUing-in  operation.  The  sheet  of  copper  used  for  the 

rotor  windings  is  cut  to  the  proper  width  and  then 
seamed  at  the  sides  on  a  folding  brake,  the  amount  of 

seam  depending  upon  the  amount  of  end-ring  copper 

FIG.  7— MACHINE  PERFORMING  THE  "ROLLING-IN" OPERATION 

FIG.   9 — ROTOR   AFTER  SOLDERING 

required.  It  is  then  put  through  a  piercing  operation, 

Fig.  2,  in  which  a  series  of  small  holes  are  punched  the 

proper  distance  apart  across  the  sheet  and  of  the  proper 

pitch  to  correspond  with  the  finished  rotor.  These  holes 
also  constitute  a  clearance  for  the  ends  of  the  shear  by 

which  the  bars  are  separated  and  given  a  slight  twist, 

as  shown  in  Fig.  3.  The  holes  have  another  function  in 

that  they  prevent  sharp  corners  which  might  be  respon- 
sible for  starting  cracks  in  the  copper.  By  means  of 

the  forming  dies  shown  in  Fig.  4  the  slotted  bars  are 
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FIG.   10- -VIEW  SHOWING  CONSTRUCTION  OF 
CONTRACTING  CHUCK 

twisted  to  approximately  the  right  angle  of  the  slots. 
The  pitch  of  the  bars  does  not  correspond  with  the  final 
position  which  they  will  occupy  in  the  finished  rotor, 
but  is  more  nearly  approximate  to  the  chordal  distance 
of  the  slots  at  the  periphery  of  the  rotor.  The  copper 
is  now  ready  to  be  fitted  into  the  slots  in  the  rotor, 
which  is  done  by  means  of  the  rolls  shown  in  Fig.  5. 

The  first  copper  bar  is  inserted  in  a  slot  and  the  machine 
is  then  started,  the  operation  of  which  presses  each 
copper  bar  into  its  corresponding  slot,  as  shown  in  Fig. 
6.  The  opposite  side  of  the  machine  can  be  seen  in 
Fig.  7.  After  the  copper  bars  have  been  rolled  into 
place,  the  roll  on  the  near  side  of  the  machine.  Fig.  7, 
is  exchanged  for  a  roll  that  contains  rows  of  spiral  teeth 
corresponding  with  the  slots  in  the  rotor.  As  the  rotor 
is  revolved,  these  teeth  force  the  bars  into  the  slots  and 
expand  them  so  that  they  will  fit  tightly.  The  next 
operation  is  to  hold  the  end  rings  together,  using  the 
device  shown  in  Fig.  8,  so  that  they  can  be  soldered. 
Silver  solder  is  used  for  this  operation  and  the  finished 
job  is  shown  in  Fig.  9. 

The  rotor  is  now  placed  in  the  contracting  chuck 
shown  in  Fig.  10  and  pressure  is  applied  endwise,  using 
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FIG.  12— ROTOR  COMPLETE  WITH  END  PLATES 

the  oil-gear  press  shown  in  Fig.  11.  A  plug  is  placed 
in  the  bore  of  the  rotor  and  a  collar  is  slipped  over  it 
which  insures  that  the  end  rings  will  be  concentric  with 
the  shaft.  This  operation  compresses  the  metal  in  the 
end  rings,  making  them  about  ten  per  cent  smaller  and 
carrying  the  bars  into  the  bottoms  of  their  respective 
slots,  as  can  be  seen  by  reference  to  Fig.  12.  Com- 

pressing the  copper  in  the  end  rings  also  hardens  it. 

FIG.    11- -OIL-GKAR   PRESS   COMPRESSING   THB 
END  RINGS 

FIG.   13 — COMPLETED  MOTOR 

A  finished  motor  of  the  type  in  which  this  rotor  is  used 
is  shown  in  Fig.  13.  .  _ 

The  foregoing  is  an  illustration  of  a  somewhat  radical 
departure  from  the  conventional  rotor  construction  that 
is  indicative  of  the  general  tendency  toward  a  recon- 

ciliation of  manufacturing  methods  with  theoretical 
consideration. 
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Warming  Lubricating  Oil 
From   The  Travellers  Standard 

In  cold  weather  it  is  not  uncommon  for  the  lubri- 
cating oil  used  on  engines  and  other  machinery  to 

become  thickened  so  that  it  flows  about  as  slowly  as 

the  proverbial  "molasses  in  January,"  and  in  order  to 
use  such  oil  with  good  effect  it  must  first  be  warmed 
slightly  so  that  it  will  flow  freely  into  the  oil  cups.  In 
engine  rooms  it  is  quite  the  usual  thing  to  leave  the  oil- 

cans on  the  steam  chests  or  in  other  warm  places;  but 
elsewhere  in  the 
plant  it  may  not  be 
so  easy  to  keep  the 
oil  at  the  right  tem- 

perature. 
Care  should  be 

used  in  warming 
cold  oil-cans,  and 
whatever  the  method 

adopted,  it  is  im- 
portant to  make  sure 

that  the  can  is 
vented  so  that  any 
vapor  that  may  be 
evolved  can  freely 
escape.  Be  sure  not 
to  apply  too  much 
heat,  because  at 

high  temperature  combustible  vapors  are  quite  likely  to 
be  produced.  Open  flames  should  never  be  used  for 
warming  the  oil, — not  only  because  they  furnish  too 
intense  a  heat  but  also  because  the  flame  might  ignite 
such  vapors  as  happened  to  be  generated.  The  impor- 

tance of  these  points  is  well  illustrated  by  an  accident 
of  which  we  learned  quite  recently.  A  man  started  to 
warm  a  can  of  oil  over  an  open  flame  and  without  pro- 

viding a  suitable  vent — the  result  being  that  the  can 
exploded  with  violence,  throwing  the  man  to  the  ground 
and  spraying  the  hot  oil  over  his  face  and  into  his  eyes. 
His  face  was  badly  burned  and  the  sight  of  one  eye  was 
impaired. 

At  temperatures  slightly  above  normal,  lubricating  oil 
will  usually  run  freely  enough  for  ordinary  purposes, 
and  it  is  not  necessary  to  add  much  heat  in  order  to 
obtain  satisfactory  results.  Except  in  extreme  cases, 
the  oil  will  warm  sufficiently  if  the  can  is  placed  on  a 
steam  pipe  or  radiator  and  allowed  to  remain  there  for 
a  short  time.  Setting  the  can  in  hot  water  is  another 
method  that  will  give  satisfactory  results  with  entire 
safety. 

AN  OIL  CAN  THAT  BURST 
WHEN  HEATED 

Flash  Welding — Discussion 
By  F.  p.  McBerty 

General  Manager,  Federal  Machine  and  Welder  Company 

I  have  before  me  a  copy  of  the  American  Machinist 
issue  of  March  22,  page  433  and  have  carefully  read 
your  description  of  the  process  of  electric  flash  weld- 

ing and  am  much  interested  in  knowing  where  you 
secured  your  information  on  this  process. 

While  I  appreciate  the  fact  that  a  great  quantity  of 
the  descriptive  matter  is  accurate,  at  the  same  time, 
on  page  434,  in  the  fifth  paragraph  on  the  right-hand 
column,  you  give  some  detailed  information  regarding 
the  amount  of  current  consumed  in  welding  two  pieces 
of  i-in.  round  stock  by  the  butt  welding  process  as 

From  a  letter  addressed  to  ."V.  L.  De  Leeuw. 

requiring  40  kw.  of  current  and  a  pressure  of  1,000 
pounds  and  the  time  of  a  little  over  a  minute.  I  am 
wondering  if  this  is  information  secured  by  actual  ex- 

perience or  is  something  that  was  passed  along  to  you 
by  somebody  who  was  supposed  to  know. 

I  am  very  much  afraid  that  the  application  of  40  kw. 
of  current  to  i-in.  round  stock  would  result  in  the 
entire  dissipation  of  the  piece  between  the  welding  jaws 
in  a  very  few  seconds  time  and  I  think  if  you  make 
correction  something  along  this  line,  that  you  would 
come  nearer  to  stating  the  actual  facts.  It  requires 
from  16  to  20  kw.  of  current  to  weld  1  sq.in.  of  metal 
by  the  butt  welding  process  and  the  application  of  pres- 

sure from  1,600  to  2,000  lb.  per  sq.in.  About  45  seconds 
will  make  a  butt  weld  with  that  amount  of  current.  I 
figure  that  the  power  factor  of  electric  butt  welding 
on  the  average  machine  is  about  50  per  cent  and  you 
would  therefore  need  from  30  to  45  kva.  in  welding  one 
square  inch  of  material.  Your  i-in.  round  stock  has 
about  0.2  of  a  square  inch  of  cross-section  and  you 
can  therefore  see  that  the  statement  of  40  kw.  and 
1,000  lb.  of  pressure  is  a  long  way  off  from  being  what 
it  should  be. 

My  particular  reason  for  criticising  your  statement 
is  due  to  the  fact  that  our  specialty  is  the  manufacture 
and  sale  of  electric  butt  welding  machines  and  anyone 
who  contemplated  the  purchase  of  an  electric  machine 
with  suflUcient  capacity  to  weld  li-  or  2-in.  round,  or 
even  3-  or  4-in.  round  would,  with  this  information, 
be  inclined  to  think  that  it  is  practically  a  physical  im- 

possibility to  secure  enough  current  from  the  average 
public  service  corporation  to  handle  the  larger  cross- 
section. 

I  further  wish  to  make  the  statement  that  there  is 
no  more  pressure  required  in  making  a  satisfactory 
butt  weld  under  the  flash  weld  conditions  than  under 
the  straight  butt  weld  conditions  as  the  metal  has  to 
be  just  as  hot  at  the  point  of  junction  in  one  case  as 
it  does  in  the  other.  The  only  difference  is  that  the 
straight  butt  weld  heats  up  so  much  greater  section 
of  material  between  the  welding  jaws  and  more  current 
flows  due  to  the  less  resistance  at  the  junction  of  the 
metal  in  heating  the  straight  butt  weld  than  is  required 
to  draw  the  arc  between  ends  in  making  the  flash  weld. 

Depreciation  of  a  Lathe — Discussion 
By  C.  J.  Morrison 

On  page  468,  Vol.  58  of  the  American  Machinist, 
A.  W.  Forbes  asks  for  the  rate  of  depreciation  on  a 
lathe  that  is  ten  years  old.  If  Mr.  Forbes  will  offer 
the  lathe  for  sale,  he  will  find  that  the  best  offer  will 
be  not  much  more  than  the  price  of  scrap  represented 
by  the  lathe  and  therefore  that  its  depreciation  has 
been  at  the  rate  of  about  10  per  cent  a  year.  The  fact 
that  the  lathe  does  good  work  and  costs  little  for 
repairs  will  have  slight  effect  upon  its  market  value, 
and  as  this  value  is  the  determining  factor  depreciation 
must  be  written  off  accordingly. 

There  are,  of  course,  exceptional  conditions  due  to 
the  law  of  supply  and  demand  which  will  cause  ma- 

chines to  bring  unusually  high  prices,  but  general 
practice  extending  over  a  long  period  of  years  shows 
that  in  order  to  be  safe,  a  depreciation  of  10  per  cent 
a  year  should  be  used.  Even  then  a  concern  is  not 
always  safe  as  absolescence  may  cause  the  depreciation 
to  be  much  greater. 
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Automatic  Grinding  Machines 
By  ETHAN  VIALL 

Associate  Editor,  American  Machinist 

The  first  of  two  articles — Types  of  machines — Methods 
of  holding  and  feeding  work — Kinds  and  speeds  of 

wheels — Stock  removed  and  rate  of  production 

A  UTOMATIC  grinding  machines  are  a  comparatively 
t-\    recent  development  in  the  grinding  field,  since  it 

JL  X.  is  only  within  the  last  few  years  that  ground 
work  has  been  required  in  sufficient  quantities  to  war- 

rant their  design  and  construction. 
At  present,  automatic  grinding  machines  may  be 

somewhat  loosely  divided  into  three  classes:  (1)  — 
Those  which  take  their  work  intermittently  from  a 
loaded  magazine.  (2) — Those  which  take  their  work 
continuously  from  a  chute  or  guide.  (3) — Those  which, 
using  a  rotating  work  table,  or  turret,  have  their  work 
placed  by  hand,  piece  by  piece,  in  carrier  receptacles  or 
clamped  into  place  and  fed  past  the  grinding  wheel  and 
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FIG.  1- -HEALD  AUTOMATIC  PISTON  RING  GRINDING 
MACHINE 

either  automatically  dropped  out  or  removed  by  hand. 
In  this  last  class,  where  a  turret,  or  an  oscillating  holder, 
is  used  to  carry  the  work  to  the  wheel,  the  feed  and 
grinding  actions  are  of  necessity,  intermittent.  In  the 
same  class  of  machines,  where  a  rotating  table  is  used 
it  may  be  fitted  with  a  carrier  plate  or  a  magnetic  chuck, 
as  the  nature  of  the  work  dictates,  or  a  combination  of 
the  two  may  be  used.  With  a  rotating  table,  the  grind- 

ing action  is  practically  continuous  if  the  feeding  condi- 
tions are  right. 

A  good  example  of  a  truly  automatic  grinding  machine 
is  shown  in  Fig.  1.  This  machine  is  made  by  the  Heald 
Machine  Co.,  Worcester,  Mass.,  and  is  known  as  its 
No.  25.  A  close-up  view  of  the  magazine  and  feeding 
mechanism  is  given  in  Fig.  2.  As  shown,  the  machine 
is  fitted  for  finish  grinding  the  sides  of  piston  rings. 

but  the  sides  of  washers,  collars,  gears,  or  other  similar 
work,  may  be  done  as  well.  The  grinding  wheel  is  car- 

ried on  a  slide  or  ram  similar  to  that  of  a  shaper. 
Movement  of  this  slide  is  obtained  by  means  of  an  oil 
operated  hydraulic  arrangement  which  can  be  adjusted 
to  any  required  speed  within  its  range. 

The  automatic  feeding  arrangement  is  made  up  of  a 
feeding  or  carrier  plate,  with  five  holes  which  are  bushed 
to  take  rings  up  to  5  in.  in  diameter.  As  the  plate 
indexes,  a  ring  is  slid  from  the  magazine  to  the  center 
of  the  magnetic  chuck  directly  under  the  path  of  the 
grinding  wheel.  The  grinding  wheel  slide  moves  for- 

ward and  back  and  the  ring  is  ground.  The  feeding 
plate  is  indexed  by  means  of  a  lever  connected  to  a 
crank  disk  at  the  back  of  the  machine,  which  is  operated 
by  a  simple  friction  device.  This  crank  disk  is  held 
stationary  by  a  latch  while  the  wheel  is  going  forward. 
As  the  slide  comes  back  and  the  grinding  wheel  leaves 
the  ring  the  latch  is  tripped,  allowing  the  crank  to 
make  one  revolution  which  indexes  the  feeding  plate 
from  one  hole  to  the  next,  sliding  off  the  ring  just 
ground  and  carrying  a  new  one  to  the  center  of  the 
chuck. 

For  demagnetizing  the  work  there  is  a  disk  at  the 
rear  of  the  machine  equipped  for  electrical  contact  with 
the  current  for  magnetizing  the  chuck  at  the  time  the 

jk
 

FIG. 2— CLOSE-UP  OF  MAGAZINE  AND  FEEDING 
MECHANISM 
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FIG.  3- -PERSONS-ARTER  AUTOMATIC  RING-GRINDING 
MACHINE 

ring  is  being  ground.  As  the  disk  revolves  the  current  is 
automatically  shut  off  for  an  instant  and  reversed, 
thereby  demagnetizing  the  chuck  before  the  ring  is 
moved.  By  the  time  the  next  ring  has  been  slid  in  place, 
current  of  the  proper  direction  is  automatically  switched 
on  again. 

A  diamond  for  truing  the  wheel  is  located  on  the 
chuck  pan  and  can  be  readily  adjusted  to  true  the  wheel 
so  as  to  give  the  desired  thickness  for  the  work.  In 
doing  this,  the  left  hand  reversing  dog  is  thrown  up, 
allowing  the  slide  to  go  by  until  the  reversing  lever 
engages  a  safety  dog.  This  dog  is  of  the  latch  design 
which  allows  the  slide  to  move  back  and  forth  just  the 
right  distance  for  truing  the  wheel.  The  wheel  used 
on  this  machine  is  14  in.  in  diameter  by  I  to  14  in.  face, 
and  the  hole  is  5  in.  in  diameter. 

A  machine  of  the  same  type  as  the  one  just  described 
is  shown  in  Fig.  3.  This  machine  is  made  by  the  Per- 
sons-Arter  Machine  Co.,  Worcester,  Mass.  In  this 
machine  the  entire  automatic  chuck-loading,  or  work- 
carrying  mechanism  is  rigidly  attached  to  the  work- 
table  knee,  which  is  raised  or  lowered  by  means  of  a 
handwheel  bearing  a  disk  graduated  to  thousandths  of 
an  inch.  This  is  the  only  adjustment  needed  to  com- 

pensate for  wheel  wear.  The  attachment,  however,  is 

adjustable  in  a  vertical  direction  relative  to  the  work- 
holding  chuck  by  loosening  two  screws  and  rotating  an 

elevating  screw  provided  for  the  purpose.  This  adjust- 
ment is  only  made  when  there  is  great  variation  in  the 

thickness  of  the  work  being  handled. 

Provision  for  Various  Diameters 

The  vertical  guide  rods  of  the  magazine  are  adjustable 
radially  for  various  work  diameters  and  interchangeable 
bushings  are  used  in  the  carrier  plate.  These  bushings 
are  threaded  into  the  plate  and  the  holes  are  grooved  to 

receive  hardened  wire  rings,  which  can  readily  be  re- 
placed when  worn.  The  work-carrier  indexing  mecha- 

nism is  operated  by  compressed  air.  The  air  cylinder  has 
a  sliding  D-valve  operated  by  an  adjustable  rocker  arm 
with  an  attached  lever,  worked  by  the  reversing  dogs 
on  the  wheel-slide  rack  at  the  front  of  the  machine. 
This  method  of  operation  insures  the  action  of  the 
carrier  being  always  in  time  with  the  stroke  of  the 
slide.  Air  entering  the  cylinder  pushes  the  piston  for- 

ward and  the  piston  rod,  which  is  cut  as  a  rack,  rotates 

the  carrier  plate  through  a  gear,  pawl  and  ratchet 
wheel.  A  spring  control  plunger  engaging  a  notch  in 
the  index  plate  locks  the  carrier  disk  in  position  while 
the  work  is  being  ground.  A  check  pawl  is  provided  to 
prevent  any  back  lash.  Each  movement  of  the  carrier 
plate  slides  a  ring  from  the  bottom  of  the  stack  in  the 

magazine  and  along  a  plate  onto  the  constantly  revolv- 
ing magnetic  chuck.  The  same  movement  slides  the 

ring  that  has  just  been  ground,  off  the  chuck  and  down 
a  chute  onto  a  loading  stem.  The  view  shown  in  Fig.  4 
will  make  clearer  this  explanation.  In  this  illustration 
the  hose  leading  to  the  air  jet  used  to  keep  the  magnetic 
chuck  free  from  dirt  is  plainly  shown. 

Current  Switched  Automatically 

An  automatic  switch  turns  the  current  into  the 
magnetic  chuck  just  as  the  grinding  wheel  approaches 
the  work  and  turns  it  off  as  the  wheel  recedes.  A  per- 

manently mounted  diamond  truing  device  is  mounted 
ready  for  use,  just  back  of  the  carrier  plate. 

A  feature  of  the  type  of  machine  described  is  that  a 
good  operator  can  run  several  machines.  A  conservative 
estimate  of  the  average  output  of  such  a  machine  may 
be  arrived  at  by  knowing  that  from  850  to  1,200  strokes 
per  hour  of  the  wheel  slide  are  easily  possible  with  a 
2  in.  length  of  stroke,  which  is  the  length  used  for 
grinding  rings  4  in.  in  diameter.  Dividing  these  figures 
by  the  number  of  operations  on  each  ring,  two,  three  or 
four  as  the  practice  may  be,  will  give  the  output  of 
finished  rings. 

The  machine  shown  in  Fig.  5  is  made  by  the  Badger 

Tool  Co.,  Beloit,  Wis.,  and  is  intended  for  simultane- 
ously rough  grinding  both  sides  of  individually  cast  or 

cut-off  piston  rings,  bringing  them  down  to  approxi- 
mate size  preparatory  to  finish  grinding  on  some  high 

precision  type  of  grinding  machine,  such  as  previously 
described. 

The  magazine  or  hopper  track,  used  to  hold  the  work 
is  shown  at  the  front  of  the  machine  near  the  top. 

This  magazine  holds  65  31  x  1-in.  ring  castings,  though 
a  longer  track  may  be  used  if  thought  advisable. 
The  rings  are  backed  by  a  pusher  attached  to  a  cable 

fig.  4 — front  vjbw  of  the  persons-arter  machine 
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and  weight.  A  reciprocating  ram,  driven  by  a  cam,  arm 
and  weight,  forces  one  ring  at  a  time  in  between  the 
two  grinding  wheels.  If  for  any  reason  a  ring  casting 
jams,  the  ram  weight  is  simply  held  up  and  no  harm  is 
done  to  the  mechanism.  In  such  a  case  the  operator 
draws  the  ram  back  by  hand,  removes  the  jammed  ring 
and  the  machine  is  ready  to  proceed.  Guide  bars  above 
and  below  the  ring  are  supported  at  the  front  and  back. 
The  grinding  wheels  are  automatically  separated  just 
as  a  ring  enters  at  the  front  and  at  the  same  time  a 
ground  ring  leaves  at  the  back,  falling  into  a  chute  and 
thence  into  a  container.  The  ring  castings  are  made  to 
pass  across  the  entire  grinding  face  of  the  wheels, 
which  are  18  in.  in  diameter  with  7-in.  center  holes. 
The  ring  does  not  spin,  but  slowly  turns  between  the 
wheels.  In  passing  from  front  to  back,  the  wheels  close 
on  the  ring  three  times,  which  produces  rings  ground 
very  flat  and  true.  The  wheels  are  brought  towards  each 
other  and  separated  by  a  system  of  weights  and  levers 

FIG.    5— THE   BADGER  ROUGH-GRINDING   MACHINE  WITH 
MAGAZINE 

and  the  grinding  pressure  can  be  increased  or  reduced 
by  the  addition  or  removal  of  weights.  A  positive  mi- 

crometer-stop screw  is  conveniently  located  at  the  front 
of  the  machine.  As  a  general  rule,  adjustment  is  only 
needed  about  every  three  or  four  thousand  rings.  Of 
course  this  is  largely  dependent  on  the  kind  of  wheel 
used,  the  hardness  of  the  ring  and  amount  of  metal 
removed.  Adjustments  must  be  made  after  each  dress- 

ing of  the  wheels.  The  wheel  truing  attachment  is  so 
made  that  the  wheels  may  be  dressed  without  disturbing 
the  setting  in  any  way. 

Dry  AND  Wet  Grinding 

Either  dry  or  wet  grinding  is  possible  with  this 
machine.  In  dry  grinding,  steel  disk-wheels  faced  with 

"Diacarbo"  abrasive  disks  are  used.  For  wet  grinding, 
Badger  wheel-chucks  carrying  abrasive  ring-wheels  are 
used.  The  output  of  a  machine  of  this  type  is  estimated 
at  9,000  rings  per  day,  and  one  man  can  attend  two 
machines  without  over-exertion,  giving  an  output  of 
18,000  rough-ground  rings  per  man  per  day. 

The  same  machine  as  just  described  is  shown  in  Fig. 
6,  but  in  this  case  it  is  fitted  with  an  oscillating  work 
carrier  instead  of  a  magazine.  It  is  shown  ready  to 
grind  automobile  door  hinges.     The  work  holder  slides 

FIG.  6— THE  BADGER  MACHINE  WITH  OSCILLATING  FEED 

on  and  between  hardened  steel  rollers,  which  are  easily 
adjusted  and  may  be  set  up  very  close.  These  rollers 
are  run  dry,  thus  preventing  the  accumulation  of 
gummy  masses  of  dirt  and  grit  which  is  the  case  where 
oil  is  used.  The  work  holder  on  the  slide  is  arranged 
with  clamps  so  that  when  the  work  is  between  the 
wheels,  the  piece  is  tightly  locked  in  place.  On  the 
back  stroke  of  the  work  slide  these  clamps  automatically 
open  so  that  the  operator  can  instantly  remove  the  piece 
and  insert  another.  The  insertion  and  removal  of  the 
work  is  all  that  is  required  of  the  operator,  as  the 
machine  does  the  rest.  The  forward  motion  of  the 
work  slide  is  accomplished  by  means  of  weights  and 
levers  but  the  return  is  cam  operated. 

In  the  machine  shown  in  Fig.  7,  the  work-feeding 
device  and  magazine  are  somewhat  similar  to  those 
employed  on  the  Heald  and  Persons-Arter  machines, 
except  that  in  this  case  the  magazine  is  horizontal  and 
the  feeding  plate  is  vertical.  This  machine,  which  is 
made  by  the  Gardner  Machine  Co.,  Beloit,  Wis.,  is  in- 

FIG.  7- 

-THE  GARDNER  AUTOMATIC  DOUBLE 
GRINDING  MACHINE 
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tended  for  grinding  the  two  opposite  parallel  sides  of  a 
piece  simultaneously. 

The  work  carrier  plate  has  a  number  of  openings  cut 
in  it  in  accordance  with  the  work  to  be  ground.  In  the 

plate  shown  the  holes  were  made  to  hold  either  ball- 
bearing races  or  sad-iron  sole  plates,  but  metal  inserts 

may  be  used  for  other  shapes  and  sizes.  The  number  of 
holes  in  a  plate  may  be  either  iive  or  ten.  As  the  work 
in  the  carrier  plate  approaches  the  grinding  position 
one  of  the  grinding  members  automatically  advances 
until  it  reaches  a  positive  stop.  This  member  is  ad- 

vanced under  spring  pressure  so  that  it  moves  in  only 
as  fast  as  the  stock  is  removed,  giving  a  steady  pressure 
against  the  work  being  ground.  It  is  returned  to  open 
position  by  the  action  of  a  cam.  As  the  work  passes  out 
from  between  the  wheels  it  is  automatically  discharged. 
The  cam  referred  to  also  acts  to  govern  the  spring 
pressure.  The  work  carrier  is  provided  with  a  range  of 
feeds  varying  from  6  to  40  pieces  per  min.,  so  as  to 
accommodate  various  grinding  conditions  and  sizes  of 
work. 

On  hardened  steel  ball-races,  3  in.  in  diameter,  using 
alundum  ring-wheels,  0.007  in.  of  stock  was  removed  at 
the  rate  of  1,008  pieces  per  hour.  The  grinding  limits, 
plus  or  minus,  were  0.001  in.,  and  the  limit  for  parallel- 

ism was  0.00025  in.  On  sad  iron  sole  plates  made  of 
c^st  iron,  with  an  approximate  area  of  20  sq.in.  on  each 
side,  from  0.015  to  0.030  in,  of  stock  was  removed  at 
the  rate  of  from  180  to  360  pieces  per  hour,  depending 
on  the  accuracy  of  the  original  castings.  The  grinding 
members  were  G.  I.  A.  disks,  and  the  limits,  plus  or 
minus,  were  0.003  in.  On  small  cast-iron  gear  blanks 
with  an  approximate  side  area  of  17  sq.in.,  0.035  in.  of 
stock  was  removed  at  the  rate  of  576  per  hour,  using 
No.  166  G.  I.  A.  disks  as  grinding  members.  The  plus 
or  minus  limits  were  0.002  inch. 

Railroad  Shop  Work 
By  C.  J.  Morrison 

The  articles  in  the  American  Machinist  on  railroad 
shop  practices  often  show  interesting  and  ingenious 
methods  of  performing  operations  with  inadequate  and 
unsuitable  equipment  and  the  article  beginning  on  page 
213,  Vol.  58,  illustrates  two  such  cases.  Labor  costs 
the  railroads  so  much  that  one  would  suppose  they 
would  secure  the  best  possible  equipment  so  as  to 
reduce  expenses,  but  such  seems  to  be  not  the  case  and 
slow,  expensive  methods  are  used,  the  loss  from  which 
would  buy  the  needed  equipment  and  leave  something  to 
apply  towards  dividends. 

The  method  of  planing  cylinders,  illustrated  in  Fig.  1, 
is  exceedingly  slow  and  considerable  money  would  be 
saved  by  the  use  of  a  sufficiently  large  planer,  an  open 
sided  planer,  or  a  peculiar  type  of  planer  used  in  ship 
yards,  the  name  of  which  I  do  not  know.  This  last  ma- 

chine is  particularly  well  adapted  to  the  planing  of  loco- 
motive cylinders  and  would  also  be  useful  for  other 

railroad  shop  work.  It  consists  of  a  rigid,  stationary 
bed  to  which  the  work  is  clamped  and  of  a  tool  carriage 
which  travels  back  and  forth  on  ways  alongside  of  and 
parallel  to  the  bed.  This  machine  is  very  powerful  and 
would  simply  walk  away  with  the  cylinder  work  and 
what  is  even  more  important  it  would  plane  two  or 
three  cylinders  at  the  same  time.  If  a  railroad  shop 
cannot  get  an  appropriation  to  buy  such  a  machine,  it 
can  at  least  convert  a  planer  into  something  like  it  and 

beat  the  methods  in  use  at  present.  A  rigid  bed,  bolted 
to  a  solid  foundation  alongside  of  the  planer,  and  a  tool 
holder  carried  by  a  suitable  device  mounted  on  the 
planer  table  would  do  the  trick,  and,  when  not  in  use, 
the  supplementary  bed  could  be  moved  out  of  the  way  by 
the  crane. 

Fig.  9  shows  a  method  of  "Threading  Grease-Cup 
Plugs"  and  at  once  makes  one  wonder  why  anyone 
would  make  such  a  nice  threading  die  and  then  hold  it 
down  with  a  U-clamp  which  is  liable  to  slip  at  any 
moment.  However,  that  is  not  the  point,  but  why  use 

such  an  expensive  method?  The  automobile  manufac- 
turers make  thousands  of  plugs  like  these,  but  they  do 

not  thread  them  one  at  a  time  in  a  drilling  machine. 
Perhaps  the  American  Machinist  will  publish  for  the 
benefit  of  the  railroad  shops,  a  description  of  the  auto- 

mobile shop  method. 
Even  a  small  railroad  uses  an  almost  incredible  num- 

ber of  grease-cup  plugs  every  year  because  they  are 
lost  and  seem  to  even  get  clear  off  the  right  of  way. 
Most  of  this  loss  could  be  avoided,  but  that  is  another 

story.  If  the  railroad  shops  must  thread  grease-cup 
plugs  in  a  makeshift  manner,  they  should  at  least  use 
multiple  spindle  drilling  machines  or  adapt  a  bolt 
threading  machine  to  the  work  so  that  one  man  can 
thread  three  or  four  times  as  many  cups  per  hour  as  by 
the  one  at  a  time  method. 

Celluloid  Templets 
By  Atol  Maker 

Certain  types  of  templets  are  ordinarily  made  from 
thin  sheet  brass,  aluminum  or  whatever  other  metal 
happens  to  be  at  hand.  The  lines  are  laid  off  upon  the 
sheet  metal  and  then  filed  to  form. 

If  the  required  templets  be  not  too  large,  they  can  be 

produced  very  rapidly  from  sheet  celluloid.  Old  cellu- 
loid taken  from  automobile  curtains  when  it  begins  to 

crack  is  the  proper  material.  Exposure  makes  the 
celluloid  brittle  and  it  will  break  along  the  lines  that 

have  been  laid  off  with  scriber  and  dividers,  thus  elim- 
inating the  filing  which  would  be  required  to  make  a 

metal  templet. 

An  additional  feature  of  celluloid  as  templet  ma- 
terial lies  in  its  transparency.  The  celluloid  can  be 

laid  upon  a  drawing  and  the  lines  traced  upon  it  or 
should  it  be  essential,  lines  upon  work  can  be  seen 
through  the  templet. 

I  am  indebted  to  a  toolmaker  named  Howe  for  my 

knowledge  of  the  use  of  celluloid  as  a  templet  material. 

Burners  for  Thermit  Preheaters 

In  conducting  extensive  exi^eriments  with  different 

types  of  burners  to  be  used  in  connection  with  its  stand- 
ard Thermit  preheaters  the  Metal  &  Thermit  Corp, 

New  York,  found  that  the  best  results  were  secured  with 
a  burner  pipe  i  in.  in  dia.,  swaged  down  at  one  end  and 
then  drilled  with  a  fe  in.  hole.  Such  a  burner  pipe  fully 
atomizes  the  fuel  before  it  enters  the  mold  and  gives 
the  best  combustion.  It  was  found  that  when  larger 
burners  were  used,  or  when  ends  had  not  been  swaged 
clown,  considerable  air  and  fuel  were  wasted.  The  fuel 
does  not  become  fully  atomized,  with  the  result  that  raw 
oil  is  carried  into  the  mold  or  is  wasted  by  dripping 
from  the  end  of  the  pipe. 
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Conservation,  the  Keynote  of  German 
Motor  Industries 

By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

German  automobile  plants  left  with  large  excess 

capacity — Changes  in  design  of  product  to  meet 
present  needs — Utilization  of  scrap  material 

IT  REQUIRES  less  than  half  an  eye  to  see  that  the 
German  automobile  industry  has  suffered  a  severe 
blow  by  the  peace,  and  the  only  wonder  is  that  it  has 

been  able  to  survive  at  all.  In  both  England  and  America 
the  industry  seems  to  be  suffering  from  temporary  de- 

pression as  made  evident  by  the  fact  that  prices  are 
being  slashed  right  and  left,  and  that  high  powered  and 
high  priced  cars  are  apparently  giving  way  before  less 
costly  and  less  pretentious  models.  Therefore  German 
motor  manufacturers  cannot  be  leaning  very  heavily  on 
their  export  trade. 
To  the  casual  observer  the  situation  presents  a 

paradox.  There  seems  to  have  been  little  if  any  diminu- 
tion of  automobile  showrooms  in  the  principal  cities  of 

Germany,  and  at  least  two  large  companies,  Adler  and 
Benz,  have  apparently  thought  it  worth  while  to  dis- 

tribute a  chain  of  their  own  garages  and  service  sta- 
tions throughout  tha  country.  All  of  them  seem  to  be 

doing  business. 

Motor  Cars  Scarce  on  Main  Roads 

On  the  other  hand — and  here  the  picture  is  reflected 
truly — there  are  parts  of  Germany  in  which  one  can 
travel  the  main  roads  for  an  entire  day  without  meeting 
a  single  touring  car.  Even  in  the  larger  cities,  except- 

ing Berlin,  but  including  Hamburg,  the  decrease  of 
motor  traffic  has  led  to  pedestrians  losing  their  habits 
of  care  while  crossing  the  boulevards. 

The  actual  fact,  admitted  by  the  managers  of  two 

of  Germany's  largest  automobile  factories,  the  Adler- 
werke  of  Frankfurt-am-Main,  and  the  Daimler-Motoren- 
Gesellschaft  of  Stuttgart,  the  latter  makers  of  the 
Mercedes  and  Mercedes-Knight  cars,  is  that  the  demand 
for  the  big  machines,  which  have  been  the  special,  world- 
famous  products  of  these  two  companies  up  to  the 
present,  has  been  reduced  almost  to  the  vanishing  point. 

The  steps  taken  by  both  of  these  companies  to  coun- 
teract the  effect  of  this  condition  so  far  as  they  are 

concerned  are  full  of  valuable  hints  and  suggestions  for 
the  industry  at  large.  They  have  gone  about  the  matter 
from  both  ends,  from  that  of  production  and  from  that 
of  demand. 

In  connection  with  the  first  of  these  propositions 
German  automobile  manufacturers  have  for  the  past 
four  years,  some  of  them  longer,  concentrated  much  of 
their  attention  and  energy  on  better  and  more  efficient 

1  methods  of  factory  administration,  especially  on  the 
i  conservation  of  fuel  and  raw  materials.  The  necessity 
for  this  step  has  been  due  not  so  much  to  the  circum- 

stances of  the  automobile  market  as  to  the  scarcity  of 
coal  and  iron  in  Germany  today  and  the  prohibitive 
prices  of  such  material  on  the  world  market  owing  to 
the  depreciation  of  the  mark.  It  is  this  fact  which 
makes  Central  Europe,  industrially,  one  of  the  most 
interesting  sections  of  the  world  at  present.  The 
tendency  toward  conservation  was  well  begun  during 
the  war  when  Germany  was  so  effectually  cut  off  from 
foreign  trade  by  the  embargo  of  the  British  fleet.  Since 
that  time,  under  the  pressure  of  a  virtual  money  em- 

bargo, it  has  been  brought  to  the  dignity  of  a  science. 
The  second  proposition,  respecting  demand,  is  being 

THE  post-war  automobile  OP  GERMANY 

met  by  degrees.  The  German  people  have  not  money 
enough  to  pay  for  limousines  and  heavy  touring  cars. 
Even  if  they  had  it  would  cost  too  much  to  run  them. 
In  Germany  today  upkeep  plays  a  much  larger  role  in 
affecting  automobile  sales  than  the  original  cost.  For 
this  reason  German  motor  companies  are  seeking  the 
solution  of  the  problem  by  abandoning  large  scale 

production  of  heavy  cars  and  concentrating  on  the  out- 
put of  lighter  models. 

Herr  Dr.  Seckler,  manager  of  the  Daimler  Company, 
recently  stated  the  problem  in  a  graphic  manner. 

"First  and  foremost  the  German  automobile  industry 
is  faced  with  the  inescapable  fact  that  the  cost  of  run- 

ning a  first-class  touring  car  or  limousine  on  a  pre-war 
scale  costs  the  owner  not  a  pfennig  less  than  10,000,000 

marks  a  year,"  he  said.  "Only  for  running  expenses, 
remember.  This  is  estimated  on  the  basis  of  a  15,000- 
kilometre  run  (9,375  miles).  Itemized  at  the  present 
cost  of  the  various  factors  involved,  this  means  an  aver- 

age of  2,500,000  marks  for  tires  and  inner  tubes,  2,000,- 
000  marks  for  benzine   (gasoline),  and  the  remainder 
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for  taxes,  repairs,  garage  expenses,  oil,  lights  and  the 
wages  of  a  chauffeur.  Automobile  taxes  in  Germany 
are  levied  on  the  horsepower.  Therefore,  with  these 
other  factors  in  addition,  you  can  see  for  yourself  what 
the  automobile  industry  is  facing.  To  save  ourselves  it 
has  become  imperative  for  us  to  create  a  demand — or 
rather,  to  supply  a  new  demand  already  vocal — for  a 
machine  which  can  at  least  be  run  at  a  reasonable  cost." 

Price  of  Fuel  Exorbitant 

The  single  item  of  motor  fuel,  as  a  matter  of  fact, 
has  been  sufficient  to  drive  many  cars  off  the  road. 
Early  in  October,  for  example,  the  writers  were  paying 
250  marks  per  liter  (slightly  less  than  a  fifth  of  a  gallon) 
for  gasoline.  Two  months  later  they  were  paying  a 
thousand  marks,  something  over  sixty  cents  a  gallon 
at  the  prevailing  rate  of  exchange. 

In  working  on  plans  for  a  lighter  car,  the  Daimler 
and  Adler  companies  have  naturally  sought  to  retain 
most  of  the  qualities  of  endurance  and  general  appear- 

ance of  their  larger  models.    For  1923  Daimler  presents 

whole  has  been  compelled  not  merely  to  save  what  it 
has,  but  to  invent  new  ways  of  saving  it. 

Probably  no  other  factory  has  taken  more  care  than 
has  the  Daimler  plant  in  collecting  every  particle  of 
scrap  and  shavings  that  accumulate  in  the  course  of 
manufacture  and  in  restoring  it  to  use.  The  length  of 
a  city  block  in  the  heart  of  the  factory  grounds  is  built 
up  solidly  with  storage  sheds  used  for  no  other  purpose 
than  salvage.  Everything  of  possible  use  is  separated, 
and  each  shed— there  are  twenty  of  them — is  confined 
to  its  own  classification,  one  for  copper,  one  for  iron, 
one  for  steel,  one  for  returned  and  defective  parts,  one 
for  carbon,  and  so  on  down  the  line.  Such  an  extensive 
system  of  salvage  has  been  of  only  recent  inception there. 

By  a  strict  policy  of  conservation  on  the  one  hand  and 
by  a  reasonable  attempt  to  adapt  the  old  automobile 
models  to  a  modified  demand,  both  the  Adler  and  Daim- 

ler companies  believe  they  will  have  escaped  many  dif- 
ficulties which  the  present  long  continued  situation 

would  have  forced  upon  them  otherwise.    Of  the  remain- 

THB  DAIMLER  FACTORY  DURING  THE  WAR  (AT  LEFT)  AND  NOW.     NOTE  WASTE  SPACE  IN  LATER  PHOTOGRAPH 

two  models,  the  6/25-horsepower  and  the  10/40-horse- 
power. 

Adler  has  been  working  until  recently  on  a  6/18  and  a 
6/22  model,  but  lately  abandoned  the  first  in  favor  of 
the  latter.  This  company,  which  ̂ so  manufactures 
bicycles  and  typewriters  on  a  large  scale,  is  not,  of 
course,  so  much  dependent  on  the  temporary  condition 
of  the  motor  industry.  It  is  notable,  however,  that  both 
this  and  the  Daimler  company  refuse  to  have  the  obvious 
recourse  to  the  manufacture  of  motorcycles,  the  sales 
of  which  throughout  Germany  seem  to  be  substantially 
increasing  as  the  sales  of  automobiles  decline.  Adler 
especially  is  in  a  favorable  position  for  such  an  attempt. 
It  was  the  first  concern  in  Germany  to  manufacture 
bicycles,  and  actually  did  make  motorcycles  for  a  time, 
although  it  had  abandoned  this  line  several  years  before 
the  war.  It  is  not  unlikely,  therefore,  that  time  may  see 
this  company  re-entering  the  motorcycle  field,  especially 
if  conditions  grow  much  worse. 

As  before  noted,  conservation  has  received  the  special 
attention  of  German  engineers  ever  since  the  war,  when 
it  became  not  merely  a  policy  but  a  necessity.  The  dif- 

ficulty of  obtaining  raw  materials  has  led  in  many 
quarters  to  the  fear  that  automobile  and  other  machine 
manufacturers  of  Germany  would  not  be  able  to  main- 

tain the  prewar  standard  of  their  product. 
It  is  declared  that  this  fear  has  not  been  realized  as 

yet,  but  the  possibility  is  fully  recognized.  Since  Ger- 
many does  not  supply  enough  coal  or  iron  for  its  own 

industries  and  since  the  difficulty  of  obtaining  them  else- 
where is  certainly  growing  no  less,  the  country  as  a 

ing  problems,  the  normal  after  war  readjustment,  from 
which  all  machine  industries  of  the  warring  nations 
suffered  in  varying  proportions,  has  been  satisfactorily 
accomplished.  The  labor  question,  though  always  full 
of  dynamite,  is  not  causing  any  great  concern  at  the 
moment  of  writing  except  in  so  far  as  demands  for 
increased  wages  continue  to  pile  up. 

The  Daimler  plant,  like  so  many  factories  which  en- 
gaged in  making  war  materials  during  the  conflict, 

found  itself  not  only  distended  beyond  its  requirements 
when  the  fighting  ceased,  but  also  found  itself  working 
on  lines  quite  other  than  those  for  which  it  was  orig- 

inally built  and  which  it  intended  to  resume  with  the 
coming  of  peace. 

Motor  Factories  Hard  Hit 

One  can  be  assured,  at  least,  that  the  Daimler  com- 
pany had  nothing  to  do  with  the  bringing  of  war.  It 

came  at  the  very  time  when  the  reputation  of  the  Mer- 
cedes was  at  its  height  as  the  result  of  the  Grand  Prix 

races  of  1914  in  which  Daimler  cars  won  the  first  three 
places.  War  was  declared  two  months  later,  and  shortly 
afterward  the  Daimler  factory  was  requisitioned  by  the 
Government  for  the  making  of  airplane  motors.  During 
this  time  the  plant  increased  sixfold,  and  it  was  as  such 
that  the  company  faced  the  problems  of  peace  and  the 
resumption  of  normal  production. 

Obtaining  raw  materials,  power,  coal  and  efllcient 
labor  was  difficult  enough,  but  not  more  difficult  than 
transforming  the  factory  from  an  aero-motor  plant  to 
an  automobile  plant  once  more.     It  was  more  than  a 
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year  after  the  revolution  before  the  first  completed  car 
was  ready  for  the  market.  During  that  time  more  than 
10,000  men,  as  compared  with  a  total  force  of  3,600 

before  the  war,  were  engaged  merely  on  the  prelim- 
inaries of  production.  Since  1919  more  than  6,000  of 

them  have  been  discharged. 

It  was  hoped  that  the  post-war  demand  for  automo- 
biles would  be  strong  enough  to  keep  not  only  the  entire 

personnel,  but  also  the  new  shops  and  other  newly  con- 
structed additions  to  the  plant  engaged.  As  it  has  hap- 

pened, however,  there  are  again  less  than  4,000  men  at 
work,  and  although  the  new  shops  are  being  used  as  a 
matter  of  convenience,  none  of  them  is  working  at 
capacity.  It  is  worth  mentioning  in  passing  that  the 
new  machines  purchased  since  the  readjustment  are 
nearly  all  of  German  manufacture,  whereas  before  the 
war  America  was  the  preferred  source  of  automatic 
process  machinery.  In  the  estimation  of  the  Daimler 
company  and  other  German  manufacturers,  such  native 
concerns  as  the  Alfred  Schiitte  Company  of  Cologne  have 
succeeded  in  equaling  if  not  surpassing  the  American 

I  product. So  far  as  labor  is  concerned,  the  German  workmen 
seem  to  have  taken  matters  pretty  much  into  their  own 
hands.  Their  councils  compel  a  reconsideration  of  wage 
schedules  every  month,  sometimes  every  two  weeks.  By 
the  establishment  of  canteens,  selling  depots  and  co- 

operative buying  agencies  they  have  insured  themselves 
at  least  a  ten  per  cent  reduction  on  the  necessities  of 
life.  On  weekdays  overtime  is  generally  paid  for  at 
twenty-five  per  cent,  and  on  Sundays,  when  repairs,  etc., 
are  made,  overtime  is  as  high  as  fifty  per  cent.  Never- 

theless it  is  still  claimed  for  the  German  workman  that 
his  standard  of  living  is  only  a  fourth  to  a  sixth  of 
what  it  was  before  the  war. 

Ordinary  hand  labor  is  easy  enough  to  obtain.  Skilled 

workmen,  however,  are  a  different  problem,  and  the 

Daimler  Company,  at  least,  has  found  it  advisable  to 

extend  its  school  of  apprentices,  who  now  number  300. 

It  was  formerly  the  custom  for  apprentices  to  pay  for 

their  training,  but  Daimler  has  abandoned  this  method 
in  favor  of  paying  a  nominal  wage. 

All  these  are  problems  of  the  day.  As  a  matter  of 

fact,  the  greatest  problem  of  all,  which  is  common  to 
all  German  industries,  has  not  been  touched  on  in  these 
observations  at  all,  chiefly  because  it  is  without  any 

apparent  solution  except  that  of  time — namely,  the 
variable  future,  which,  from  day  to  day,  becomes  the 
unsettled  present.  Anything  may  happen,  and,  in  the 
course  of  a  year,  it  usually  does  at  least  once. 

Belt  Drives  in  the  Machine  Shop 
By  F.  p.  Terry 

Belfast,  Ireland 

One  of  the  troubles  of  the  machine  shop  foreman  is 
the  difficulty  of  getting  rid  of  stoppages  caused  by  belt 
failures.  Many  of  these  are  attributable  to  the  fact 
that  there  are  still  in  use  many  machine  tools  that  were 
never  designed  to  use  high-speed  steel  and  until  these 
are  worn  out  or  replaced,  there  can  be  little  hope  to 
avoid  excessive  wearing  out  and  breaking  of  driving 
belts. 

Apart  from  cases  of  this  sort,  one  may  be  excused 

for  asking  the  question.  Does  the  machine  tool  manu- 
facturer do  all  he  can  to  help  the  machine  shop  fore- 

man in  this  respect?    Personally  I  am  convinced  that 

few  of  them  do,  and  some  of  them  seem  to  have  adopted 
the  policy  of  using  pulleys  as  narrow  as  possible,  so 
that  the  belts  are  fully  loaded  at  all  times  and,  should 
anything  occur,  the  belts  give  out,  saving  the  machine 

and  the  manufacturer's  reputation.  Very  often  the 
belting  manufacturer  is  blamed  unjustly  for  supplying 
bad  belting. 

Some  years  ago  I  read  an  advertisement  offering 
£1,000  reward  for  a  substitute  for  leather  belting,  the 
only  conditions  being  that  it  must  have  the  same  fric- 
tional  grip  on  the  pulleys,  stand  the  slam  banging  of 
belt  forks,  and  after  years  of  service  be  available  for 
cutting  up  into  smaller  belts  and  other  things  common 
to  leather.  Since  that  time  I  have  had  a  good  deal  of 
respect  for  leather  belts,  but  very  often  they  are  called 
upon  to  do  the  impossible. 

Wide  Belt  Cheaper  in  Long  Run 

Over  a  dozen  years  ago,  we  purchased  a  15-in.  Ameri- 
can engine  lathe  and  also  one  of  the  same  size  of  British 

manufacture.  The  American  lathe  was  fitted  with  an 

8-in.  single  leather  belt  on  a  single  pulley  drive,  while 
the  British  lathe  required  only  a  4-in.  belt  for  the  cone 
pulley.  During  that  time  the  British  lathe  has  worn 
out  four  belts,  two  of  them  double,  while  the  8-in.  belt 
on  the  American  lathe  is  still  working  away  and  looks 
as  if  it  might  be  good  for  some  years  yet.  All  the 
belting  has  been  of  the  same  make,  and  practically  no 
better  service  was  obtained  from  the  double  belting 
than  the  single ;  due,  I  think,  to  a  good  deal  of  its  work 
being  on  the  smallest  cone  of  the  countershaft.  The 
British  lathe  is  sturdily  built  and  is  satisfactory,  but 
when  it  comes  to  heavy  duty  it  is  always  the  belt  that 
fails,  and  I  am  firmly  convinced  that  a  6-in.  belt  would 
increase  its  value  considerably. 

Some  six  months  ago  we  received  a  machine  tool, 
the  countershaft  of  which  carried  a  pair  of  4  in.  wide 
fast  and  loose  pulleys  for  the  main  shaft  drive,  the 
loose  pulley  being  about  1  in.  smaller  in  diameter  than 
the  fast  pulley.  Partly  because  I  do  not  like  this  ar- 

rangement and  partly  because  the  countershaft  was 
very  close  to  the  main  shaft,  giving  a  very  short  drive, 
I  replaced  these  pulleys  with  two  6  in.  ones  of  equal 
diameters.  When  the  operator  arrived  to  start  up  the 
machine  he  was  most  indignant  at  my  improvement 
and  was  in  doubt  whether  to  touch  the  machine  or  not 

and  told  me  as  plainly  as  possible  without  actually  say- 
ing so,  that  nobody  but  a  fool  would  do  what  I  had  done. 

To  my  question,  "Why  is  the  loose  pulley  smaller 
than  the  fast  one?"  he  replied,    "To  save  the  belt." 

"But,"  I  said,  "A  belt  working  under  proper  con- 

ditions doesn't  need  saving." 
"Well,"  he  said,  "It  saves  the  countershaft  journals 

anyway." 
"No  it  doesn't,"  I  replied.  "The  journals  only  get  the 

load  when  the  belt  is  on  the  fast  pulley,  and  your  beauti- 
ful design  is  the  best  thing  I  know  for  ruining  belts 

and  journals.  My  6-in.  belt  will  work  with  very  little 
more  tension  on  the  shaft  than  would  be  caused  by 

your  4-in.  belt  when  on  the  loose  pulley,  certainly  much 
less  than  when  it  is  on  the  driving  pulley,  consequently 

I  avoid  squealing  belts  and  hot  journals." 
We  reverted  to  the  subject  several  times  before  he 

left  me,  and,  as  he  never  had  the  slightest  complaint 
that  my  belt  prevented  him  from  getting  maximum 

output,  I  am  sure  he  was  convinced.  I  wouldn't  be 
surprised  to  find  a  pair  of  6  in.  wide  pulleys  on  the 
next  machine  of  that  kind  we  buy. 

IL 
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Manufacture  of  3Iachinery 
During  1921 

THE  Department  of  Commerce  announces  that 
reports  made  to  the  Bureau  of  the  Census  show 

considerable  decreases  in  the  value  of  various  kinds  of 
machinery  manufactured  during  1921  as  compared  with 
1919,  although  in  a  few  cases  there  are  slight  increases. 

Comparative  data  concerning  the  output  of  some  of 
the  principal  classes  of  machinery  in  1921,  1919  and 
1914  are  given  in  the  statement  below.  It  is  not  to  be 
assumed  that  the  amounts  reported  cover  in  all  cases 

the  entire  production — it  is  possible  that  in  some 
instances  machinery  specifically  called  for  was  not 
reported  separately.  Some  machinery  is  capable  of  use 
in  a  number  of  different  industries,  and  the  manufac- 

turers were  not  always  able  to  designate  the  industry 
using  it.  Agricultural  implements,  tractors  and  engines, 
and  electrical  apparatus  are  not  included  in  this  report. 

The  figures  for  1921  are  preliminary  and  subject  to 
such  change  and  correction  as  may  be  found  necessary 
from   a  further  examination  of  the  original  reports. 

SUMMARY  OF  STATISTICS  FOR  THE  MANUFACTURE  OF 

MACHINERY— 1921.  1919.  1914 

-1921- 

-1921- -1919- 

O 

Total 
Adding  and  calcu- 

lating machines 
Air  compressors 
Bakers*  machin- 

ery 

Blowers  and  fans 

•^  a 

"a 

E2 

S  OS 

58 
71 

60 

74 Bottling  machin- 
ery  

Brick,  pottery, 
and  other  clay 
working  ma- chinery 

Canning  machin- 
ery 

Cash  registers  and 

parts Concrete  mixers 
Condensers 
Cotton  gins 

Confectioners' machinery 
Cranes: 

Electric 
Other 

Dairy  machinery 
Dredging  and  ex- 

cavating ma- chinery 
Elevators  and  el- 

evator machin- 
ery: EleCtrio 

Other 

Firearms,  ord- 
nance, and  am- 

munition ma- 
chinery 

Flour-m  ill  and 
gristmill  ma- chinery 

Gas  machines  and 
apparatus 

Glass-making  ma- chinery 
Hydraulic  rams 
Laundry  machin- ery: 
Power    ma- chines 

Other 
Lawn  mowers 
L  e  a  t  h  e  r-worki  ng 
machinery, 
other  than  shoe 

Machine  tools  _ 
M  e  t  a  l-working 
machinery, 
other  than  ma- 

chine tools      141 
Meters,  gas  and 
water  45 

S 

•s§ 

$1,225,059,000 

30.016.000 
15.729.000 

10,560,000 

12,518,000 

.c.a £S 

3  d 

O  3 

@s 

es 

3  It 

-1914— 
O  3 

58 
44 

68 
69 

$1,590,234,000 

53,993,000 

18,650,000 

9.359,000 
12.141,000 

44 
84 

32 

47 

75 
74 

16 
67 
22 
18 

39 
41 

58 

71 

50 

117 

121 

90 

34 

34 15 

42 
383 

6,642.000   46 10,468,000   29 

3,772,000 

5,139,000 

23,944,000 
8,666,000 
8,065,000 
2,721,000 

49 

21 

62 

19 
25 

3,187,000   89 

$380,596,000 

14,734.000 
5,158,000 

2,555,000 

1,359,000 

2,439,000 

5.157.000   53 

12,037,000 
8,408,000 
17,759,000 

36 

75 

140 

4,991,000   47 

29,414,000 
11,518,000 

94 
157 

132,000   15 

8,663,000 

4,554.000 

4.088,000 

1.122,000 

8,585,000 
4,398,000 
6,401,000 

2,526,000 
69,254,000 

19,288.000 

18.181,000 

106 

70 24 
10 

32 
27 
19 
51 

403 

211 

111 

31,574,000  19 
10,450,000  44 
24,216,000  .  . 

10,176,000  25 

9,341,000  ... 

27.325,000  . . . 
25,209,000  26 
34,279,000  78 

9,108,000   21 

29.607.000  . .  . 
40,580,000  213 

2,854,000  . . . 

19,981,000     101 

7,898,000       90 

3.316.000 
3.597.000 

30 

10.801,000  73 
3,090,000  35 
3,777,000       22 

4,691,000 
212,400,000 

27 

57,541,000     277 

27,765,000       40 

15,935,000 
2,956,000 * 
4,902.000 

4.194,000 
12,998,000 

2,969,000 

17,228,000 

5,018,000 

4,426,000 

1,091,000 

6,135,000 
1,430,000 
2,848,000 

1,067,000 

17,420,000 

11,638,000 

Z.~
 

Mining     machin- 

ery, exclusive  of o  1 1-w  e  1 1  ma- 
chinery 

Motion-picture machinery 

Oil-well    machin- 

ery 

Oil-mill    machin- 
ery, cottonseed 

and  other 
Ore  crushers 
P  a  c  k  i  n  g-house 

machinery- Paper    and    pulp 
mill  machinery: 

Paper  mill 
Pulp  mill 
Other  mach- inery used 

in      the 

paper     in- 

dustry 

Photo-engraving machinery 

Printing  machin- 
ery; 

164 

145 

19 

26 

40 

73 

32 

Typesetting machines Other 

Pumps  and  pump- ing machinery 

Refrigerating  ma- chinery: 

Ice  making 

Other  refrig- 
erating 

Road-making  ma- chines 

Rubber-  working machinery 

77 

334 

74 

67 

93 

64 

San  d-blast  ma- chines 
Sewing-machines, 

cases,  and  at- tachments 
Shoe  machinery 
Slot-vending  ma- 

chines 25 
Steam  shovels  20 

Stokers,  mechan- anical       29 

Sugar-mill  ma^ 

chinery 

Textile  machinery 
and  parts 

Typewriters  and 

parts 

Vacuum  cleaners: Electric 

Other 
Washing  ma- chines 

Well-drilling  ma- 
chinery, other 

than  oil  wells 
Windmills 

WireHlrawing  ma- 
chinery 

Woodworking 
machinery: 

Sawmill 

Planing-mill Other 
Other  machinery 
Machine  parts 

and  castings 

13 
36 

60 

54 

445 

30 

138 

14 

115 
68 

138 

C   3 

§1 

X.2 

£3 

30,290,000     133 

2,869,000       23 

27,415,000       89 

1,472,000 

3,322,000 

4,133,000 

2,466, 
12,858, 000 

000 

20,356, 1.370, 000 

000 

1,353, 
6,997, 

7,901, 10,177, 

7,568, 
117,628, 

000 
000 

*  Not  reported  separately. 

26 
22 

17,388,000   53 

5,155,000   16 

9,038,000  109 

830,000    6 

22,368,000   58 

19,650,000 
12,852,000 

9 

102 

69,891,000 

222 
14,806,000 48 

18,368,000 46 

17,858,000 58 

8,005,000 
71 

622,000 

15 

35,608,000 

9,482,000 

45 

61 

26 
8 

13 

56 

7,161,000 

12,075.000 

129.948.000  432 

33.361.000   39 

25 

10 

32,444,000  115 

000 
000 

30 

32 

367.000   20 

89 

34 

000  146 
000 

125.361,000 

.D.2 

E3 

51,243,000  153 

3,606,000  . . . 

28,351,000     127 

11,306,000       20 
2,367,000     . . . 

11,295,000     .. 

1,385,000     .. 

14,741,000     139 

733,000     . . . 

18,434,000       88 

10 
56 

14,878,000 
20,013,000 

16,261,000       72 

1,646,000     . . . 
12,454,000     ... 

4,280,000 

14,847,000 

122,089,000 

43,313,000 

19,521,000 

1,941,000 

42,896,000 

2,567,000 9.933.000 

1,402.000 

42 

53 

■39 

■56 

15,039,000  182 
6,732,000  .  .  . 
14,992,000  196 

121,930,0001 

53,504,000 

O  3 

13,254,000 

* 

10,569,000 

1.878.000 

8,588,000 

8,397,000 

7,635,000 
3,197,000 

66,456,000  298  27,457,000 

15,665,000  ...  * 
15,002,000  73  10.522.000 

15,778.000  31  3,545.000 

17.002.000  14  2.726,000 

1,320,000  ...  • 

57,938,000  50  27.238,000 

5,949,000 

1,972,000 * 

20,517.000 

* 

2.059.000 

5,843.000 * 

6,304.000 * 

7,089,000 

67.357.000 

Manufacture  of  Cutlery  and  Edge  Tools,  1921 

The  Department  of  Commerce  announces  that  accord- 
ing to  reports  made  to  the  Bureau  of  the  Census  the 

value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  cutlery  and  edge  tools  amounted 
to  $49,341,000  in  1921  as  compared  with  $66,630,000  in 
1919,  and  $25,541,000  in  1914,  a  decrease  of  26  per  cent 
from  1919  to  1921,  but  an  increase  of  93  per  cent  for 
the  seven-year  period,  1914  to  1921. 

This  industry  includes  the  manufacture  of  table  cut- 
lery, pocket  knives,  razors,  scissors,  shears,  augers,  gim- 
lets, chisels,  planes,  meat  choppers,  axes,  hatchets,  and 

implements  of  a  similar  character. 
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Seeing  Ourselves  Through  the  Census 
A  Story  in  Charts  and  Figures 

Analytical  data  on  machine  shops  and  foundries — Some 
figures  on  steam  railroad  repair  shops — Graphical  work 

of  the  National  Industrial  Conference  Board 

SUBMERGED  in  the  statistics  of  the  various  cen- 
suses of  manufactures  are  available  business 

stories  without  end.  Like  almost  all  things  really 
good,  they  are  hard  to  get  at.  If  the  world  possessed 
a  census  of  manufactures  (or  wealth  produced)  by  five 
year  periods  since  the  beginning  of  time,  there  could 
be  read  from  it  the  stories  of  the  rise  and  fall  of  in- 

dividual industries  that  were  born  of  necessity,  grew, 
declined  and  finally  outlived  their  usefulness  as  other 
industries  took  their  places  in  the  development  of 
modernization. 

No  such  world  statistics  exist  nor  are  there  statistics 
for  the  entire  life  of  the  United  States.  But  the  story 
of  the  industrial  life  of  this  country  from  1849  to  date 
is  fairly  complete  as  told  in  the  government  census 
figures  obtained  in  1850  and  at  intervals  thereafter. 

Census  figures  are  not  revealing  of  themselves;  they 
have  to  be  studied,  analyzed,  interpreted.  One  census 
should  be  compared  with  others.  The  figures  should 
at  times  be  juggled  around  to  bring  them  into  better 
perspective. 

An  excellent  work  of  this  kind  has  been  done  by  the 
National  Industrial  Conference  Board,  New  York  City 

and  published  in  book  form  under  the  title  "A  Graphic 
Analysis  of  the  Census  of  Manufactures  of  the  United 

States,  1849-1919."  A  part  of  the  summary  figures  and 
five  of  the  charts  are  reproduced  to  show  certain  facts 
about  the  industries  which  have  been  classed  under  the 

heading,  "Foundries  and  Machine  Shops."  A  few  fig- 
ures on  "Steam  Railroad  Repair  Shops"  have  been  in- 

cluded because  of  the  size  and  importance  of  the  group 
in  absorbing  the  products  of  foundries  and  machine 
shops.  Before  reading  them  an  acquaintance  with  some 
of  the  premises  upon  which  the  census  were  made  is 
advisable. 

The  first  census  of  manufactures  was  taken  in  1850 
for  the  year  1849.  Similar  statistics  were  taken  every 
decade  up  to  1900  and  since  1900  censuses  have  been 

The  14th  Census  Act  provides  that  for  the  years  1921.  1923,  1925 
and  1927  and  every  tenth  year  after  each  of  those  years,  statistics 
of  the  products  on  manufacture  in  industries  shaU  be  collected 
and  published.  Prior  to  the  passage  of  this  act,  the  census  of 
manufactures  was  on  a  flve-year  basis,  covering  operations  for  the 
years  1919.  1914,  1909,  etc.  The  biennial  census  is  therefore 
substituted  for  the  quinquennial  census.  On  account  of  the  limita- 

tion on  appropriations  and  time,  the  schedule  was  abridged  in 
some  respects,  the  1921  schedule  omitting  the  inquiries  for  cap- 

ital invested,  wage  earners  by  sex,  rents  and  taxes,  power  employed 
in  manufacture  and  fuel  used.  As  the  situation  now  stands,  there 
will  be  taken  in  a  decade  four  biennial  censuses,  following  the 
method  of  the  1921  census  with  a  full  census  of  manufactures 
every  tenth  year.  The  1921  census  is  much  more  full  and  complete 
than  was  contemplated  originally,  in  carrying  out  the  provisions 
of  the  act  which  require  a  census  of  the  products  of  manufactur- 

ing Industries,  and  it  represents  substantially  about  three-fourths 
of  the  work  involved  in  the  regular  quinquennial  census. 

The  charts  used  in  this  article  are  copyrighted  by  the  National 
Industrial  Conference  Board. 

taken  at  intervals  of  5  years.  Plants  idle  during  the 
entire  year  of  a  census  were  not  included  and  in  all 
cases  $500  was  the  low  limit  of  the  value  of  the  prod- 

ucts manufactured  during  the  year.  Production  below 
that  amount  was  not  included. 

In  referring  to  the  value  of  products  manufactured, 
the  term  manufactured  is  not  to  be  confused  with  the 
value  of  the  product  sold,  although  the  value  of  the 
products  manufactured  was  based  on  selling  price.  The 
value  added  to  materials  by  manufacture  is  substan- 

tially the  difference  between  the  cost  of  the  materials 
and  the  value  of  the  products. 

The  size  of  the  industries  included  under  "Foundries 
and  Machine  Shops"  may  be  appreciated  by  comparing 
the  figures  in  the  accompanying  table  with  the  follow- 

ing figures  on  the  total  number  of  persons  engaged  in 
the  manufacturing  and  mechanical  industries  in  1919: 

Total  population  of  the  United  States     105,710,620 
Engaged  in  manufacturing  and  mechanical  industries  12,818,524 
Expressed  in  percentage  of  total  population    12.1 

The  proportion  of  persons  employed  in  manufactur- 
ing and  mechanical  industries  to  total  population  in 

1870  was  20.1  per  cent.  The  number  of  persons  so 
engaged  was  2,512,000. 

There  are  several  facts  about  foundries  and  machine 
shops  as  they  were  in  1919  that  need  to  be  emphasized, 
of  especial  importance  the  five  that  follow: 

The  percentage  distribution  of  personnel  by  occupational  groups 
Sizes  of  establishments 
Character  of  ownership 
Percentage   of  total    wage   earners    employed    in    establishments 

operating  for  specified  work  periods. 

Expressed  in  percentage  the  figures  on  personnel  are 
as  follows: 

Proprietors  and  firm  members        1 
Salaried  officers  of  corporations       4.5 
Subordinate  salaried  employees      10.6 

Percentage  of  total  persons  employed      16. 1 

This  figure  of  16.1  per  cent  is  comparable  to  the  fig- 
ure 15.9  per  cent  for  all  industries  of  the  United  States 

and  indicates  that  the  foundry  and  machine  shop  indus- 
try is  very  close  to  the  average. 

In  regard  to  sizes  of  establishments,  the  figures  show 
that 

16  per  cent  employ  from  0  to  50  persons 
32  per  cent  employ  from  51  to  250  persons 
32  per  cent  employ  from  251  to  1000  persons 
20  per  cent  employ  over  1000  persons 

Figures  for  steam  railroad  shops  have  been  included 
in  the  next  two  sets  of  figures,  which  point  out  char- 

acter of  ownership  and  percentage  of  total  wage  earners. 
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Rotnk, 
Value  Added 

By  Mornufwcfure 
I    Fixjnctnea  and  Machine  Shops 
I   Sftel  Works  and  Rolling  Mills 
3  Aufomohiles.  Boa/ies,afe 
4  Lumber   and  Timber  rrootvci^ 
5  Cofton  Manufaclures 
(o  Shtpbutldin^  Sfael 
7  Steam -Rat  I  roaot  Shops 
8  Pnnhncf  ̂ &wspap9rz,eft. 
?  Electrical  Machinery  afv 

Zlofhin^   Munii  ' 11  Rubber  Manufactures 
12  Clofhinq  Womans 
13  Sfau^hy-erinq  crnot  Meat  fiKk/ngr 14  Soots  and  Shoes 
15  Bakery  Products 
16  Cigars  and  Cigarettes 
17  molzn  and  Worsted  Ooods 
18  Printing   Book  and  Job 
19  Petroleum  Pefjnina 
20  Paper  and  Wood  Tulp 
21  Furniture 
22  Chemicals 
23  5/7if  Ooods 
24  Knit  Ooods 
25  -*/(»//  Liquors 
26  Leather  Tannmo^etc 
27  /Vot//-  /7///5  or/7ia^  OnstmiUs 2S  ConHcfiQneru 
29  Planing  MUr Products 
■^0  5r/c>  and  Clay  Products JI  Blast  Furnaces 
32  Ccrri    Steam  Railroad 
35  Brass  and  Copper  Products 
54  6rt5  IHummatinq 

35  Glass  ' 36  Agricultural  Implemerffs 
37  Dyeing  and  Finishing  Textiles 
38  Butter,  Cheese  and  Cond  Milk 
39  Foorf  Products  Miscellaneous 
40  Canning  Fruits  crnd Ksqetab/es 
41  Structural  Iron  Works 
42  Milhn&ru  and  Lace  Ooods 
43  5ox8S    fl^^er 
44  Shipbuilding    Wooden 45  Hardware 
46  Cottonseed  Oil  and  Cake 
47  5<?Afl4    Wooden 
48  Sugar   Refining 
4?  Qogper  Smelting  and  l^fininof 

Millions  of  Dollars 

Vqlw  Added  by  Monufacture 

1' 

'fflpe'"  i>meiring  c 
"ce.Sp'ces  etc 

1859  1869  1679 

Factory  Hand  and  riei3hborhaxi  Industries 

1904    1909    1914    1919 
Factory  Industries  Only 

WAGE 
EARNERS 

400,000  and 

over 

ZOCOOO  to 
400,000 

100,000  fo 
200.000 

50,000  to 
100,000 

25.000  to 
50,000 

Under 
25,000 

RANK 
1919 

{I   Foundries  and  machine 
 shops 1  Steam  railroad  shops 

3  Lumber  and  timber  products 
4  Cotton  manufactures 

15  St%el  works  and  r
olling  mills 6  ohipbuildina- steel 

7  Automobiles,  bodies,etc 

8  Electrical  machinery  etc 
9  Boots  and  shoes 

10  Clothing -men's 
1  I  AV7/>  ̂ 0(3O'5 
1 2  Woolen  and  worsted  goods 

13  Clothing -women's 
14  Slaughtering  and  meat  packing 
15  Rubber  manutactures 

16  Bakery  products 
17  Cigars  and  cigarettes 
18  Furniture 

19  5//A:  ̂ OOi/5 
20  Printing-Book  and  Job 
21  Printing-newspapers.etc 
22  Paper  and  wood  pulp 

1 3  5r/irA  0-/7(3'  c/o)'  products 

24  Planing  mill  products 
IZ  Confectionery 
Ih  Glass 
27  Chemicals 

1 8  jSra-w  O'no'  copper  products 
1 9  leather-  tanning,  etc 

'hO  Canning- fruits  and  vegetables 
J 1  Petroleum  refining 
32  Dyeing  and  finishing  textiles 
Zl  Boxes -paper 
34  Agricultural  implements 
ZS  Cars -steam  railroads 
,36  Millinery  and  lace  goods 

31  /"/otfr  m/V/s  and  gristmills IZ  Blast  furnaces 
3  9  Structural  iron  work 

Ad  Shipbuilding-  wooden 
41  6as-  illuminating 
4  2  Hardware 

AZ  Boxes -wooden 
4  4  Butter,  cheese  and  cond.  milk 
4  S  Malt  liquors 

46  food  products- miscellaneous 
41  Cottonseed  ail  and  cake 
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Coffee,  spices,  etc  MiJ 
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FIG.     4— WAGE    EARNE-RS    EMPLOYED 
IN  50  LEADING  INDUSTRIES.  1899-1919 

FIG.    3— WAGE    EARNERS    EMPLOYED 

IN  16  LEADING  INDUSTRIES.  1899-1919 
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PERCENTAGE  OF  WAGE  EARNERS  EMPLOYED  IN 
ESTABLISHMENTS  OWNED  BY 

Foundries  and       Steam  Railroad 
Machine  Shops  Shops 

Corporations         92 . 4  100 
Individuals   ■           4.1     ,  ... 
Others           3.5 

(Figures  refer  to  1919  census) 

PERCENTAGE    OF    WAGE    EARNERS    EMPLOYED    IN 
ESTABLISHMENTS  OPERATING 

Foundries  and       Steam  Railroad 
Machine  Shops  Shops 

60  hours  or  over           4.6  0.7 
Between  54  and  60  hours         20.2  22.4 
48  to  54  hours  (including  54)         39.1  3.7 
48  hours  and  under         36.1  73.2 

(Figures  refer  to  1919  census) 

The  five  charts  are  given  primarily  to  show  the  in- 
dustrial positions  occupied  by  the  foundries  and  ma- 

chine shops  and  steam  railroad  shops,  and  secondarily 
to  give  examples  of  the  form  of  interpretation  by  the 
National  Industrial  Conference  Board  in  its  book. 

Foundries  and  machine  shops,  as  shown  in  Fig.  1, 
are  the  first  of  the  fifty  leading  industries  in  value 
added  by  manufacture  and  value  of  products;  they  are 
fifth  in  cost  of  materials.  Steam  railroad  shops  are 
seventh  in  value  added  by  manufactures,  tenth  in  value 
of  products  and  twentieth  in  the  cost  of  materials.  The 
values  are  those  of  1919. 

Additional  value  due  to  manufacture  is  shown  in  Fig. 
2,  which  shows  also  the  cost  of  materials  and  the  value 
of  products.  The  chart  covers  the  period  from  1849  to 
1919  and  is  for  all  manufacturing  industries,  divided 

into  the  classifications  "fac- 
tory, hand  and  neighbor- 
hood industries"  for  the 

period  1849  -  1899  and 
"factory  industries  only" 
for  the  period  1899-1919, 
in  order  to  conform  to  the 
censuses  as  taken. 

Foundries  and  machine 
shops  and  steam  railroad 
shops  rank  respectively 
first  and  second  in  number 
of  wage  earners  employed. 
Fig.  3.  The  chart  is  ar- 

ranged for  comparison  of 
the  16  leading  industries 
for  the  period  from  1899  to 
1919. 

The  next  chart.  Fig.  4, 
is  similar  to  that  of  Fig.  3, 
in  that  it  deals  with  persons 
engaged  in  manufacturing. 
It  indicates  the  number  of 
wage  earners  employed  in 
50  leading  industries,  for 
the  year  1899  and  for  the 
year  1919. 

Perhaps  the  most  valu- 
able of  the  charts  is  the  one 

shown  in  Fig.  5,  enumerat- 
ing the  major  items  of  ex- 

penditure given  in  percent- 
ages of  the  total  value 

added  by  manufacture.  The 
industries  are  ranked  ac- 

cording to  proportion  of 
wages  to  value  added  by 
manufacture,  and  as  would 
be  expected,  steam  rail- 

road shops  are  first  with 
a  percentage  of  90.  The 
other      percentages      are : 

Salaries  8.8 ;  taxes  0.4 ;  and  miscellaneous  expenses  and 
profits  0.8.  For  foundries  and  machine  shops,  which 
rank  thirteenth  in  proportion  of  wages  paid  to  total 
value  added  by  manufacture,  the  figures  are:  Wages 

45.9;  salaries  12.9;  taxes  7.5;  and  miscellaneous  ex- 
penses and  profits,  33.7. 

We  know  that  the  machinery  industries  are  big;  but 
just  how  big  we  fail  to  realize  until  we  have  before  us 
concise  statements,  or  better  still  graphs,  drawn  from 
reliable  data.  We  need  also  similar  information  about 

other  industries,  to  complete  the  picture.  To  under- 
stand "trend,"  we  need  more  still — the  same  informa- 

tion about  the  same  industries  at  other  periods.  The 
few  statistics  and  charts  given  here  concern  only  what 
we  may  call  the  machinery  industries  and  as  such  are 
valuable,  but  they  are  by  no  means  all  of  the  census. 

Mi6ceIIoin«ous  Expense*  and    Profi+s    ftamy 

Stages 

SHam-Railroaid  Shops  I 

Shipbuildinof-StQet  Z 
Shipbviloting-Woocten  3 
SHtl  Works  and  Rolling  Mills  4 

Brick  aincf  Clay  Pnotucfs  5 
Lumber  pind  Timber  ProetucH  i 

Brass  and  Copper  Proolucfs  7 
6Iass  S 

Boxes -iVooden  9 
Boofs  and  Shoes  10 

Structural  Iron  Work  II 

Hardware  12 
Foundries  and  Machine  Shops  19 
Furniture  14 

Planing  Mill  Products  15 

Slaughferingf  and  Meat  Packing  16 
Knit  fioorfs  17 

Automobiles, Bodies,  etc.  18 
Cars -Steam  Railroad  19 
Paper  and  Wood  Pulp  20 

21 i^^>$§^38.2.^^<:^^^^   Blast  Furnaces 

All  Industries  UniHsd Stalem$$Sm^n.\  i$$$^'y.n.B'M:bW//////,-i6.l 
22  Woolen  anc(  Worstcof  Goods 

23  CoHon  Manufactures 

24  Elecfricoif  Machinery  efc. 

25  A^n'culfural  fmphmenfs 
26  Boms  -Papar 

27  MiUin%ry  <Mnd  Lac0  Goods 
28  Copper  Smelting!  and  Re finincf 

29  Dyeing  and  Finishings  Textiles 

30  C loth ing' Women's 
31  Printing -Book  and  Job 
32  Bakery  Products 
33  S;7fe  Ooods 
34  Rubber  Manufactures 

35  Clothing -Menis 
3fe  Chemicals 
37  Su^ar  Refining! 

38  Canninof 'Fruits  ctnd  Vegetables 
39  Leather  -  Tanning!,  etc 
40  Oas-lltuminatinof 
41  Butter,  Cheese  and  Cond.  Milk 
42  Cigotrs  and  Cigarettes 
43  Confectionery 
44  Cottonseed  Oil  and  Cake 
45  Petroleum  Refining 

46  Printing 'Newspapers  t^^ 
47  Food  Products  Miscellaneous 

48  Flour  Mills  and  Gristmills 
49  Coffee y  Spices  f^tc. 
50  Malt  Li<fuors 

FIG. -PERCENTAGE  DISTRIBUTION  OF  MAJOR  ITEMS  OF  EXPENDITURE.  BASED  ON 
VALUE  ADDED  BY  MANUFACTURE,  50  LEADING  INDUSTRIES.  1919 
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SUMMARY  TABLE,  FOUNDRIES  AND  MACHINE  SHOPS 

AND  STEAM  RAILROAD  SHOPS 

Foundries  and  Steam 
Machine  Railroad 
Shops  Shops 

Total  number  of  persons  in  industry 
(1919)         873,274             516,279 

Percentage  distribution  by  occupational  groups  (1919): 
Overhead  personnel: 

Proprietors  and  firm  members..  1.0                 (a) 
Salaried  officers  of  corporations.  1.5                  (a) 
Superintendents  and  managers.  3.0                       3.0 
Subordinate  salaried  employees.  10.6                     3.2 

Total  overhead  personnel    16.1                     6.2 
Wage  earners    86 . 8                   93  . 8 

Number  of  wage  earners  employed 
(1899)    352,574             173,595 
(1914).                          457,799             339,518 

(1919)   '.    733,371             484,437 Wage  earners,  per  cent  increase,  1899 
tol914      29.8                 95.6 

Wage  earners,  per  cent  increase,  1899 
to  1914    108.0                179.1 

Wage  earners   per  unit  of  manage- 
ment (1914)    16                       SO 
(1919)    15                      31 

Female   wage   earners — per   cent   of 
total  wage  earners  (1914)    1.2                   0.1 

(1919)    3.2                  0.9 

Wage  earners  under  16 — per  cent  of 
total  wage  earners  (1919)    0.42                   0.01 

Value  of  products  (1919)   ?3,530,422,000  31,279,235,000 
Cost  of  materials  (1919)    1,465,492,000      515,803,000 

Value  added  by  manufacture  (1919)  2,064,930,000      763,432,000 
Percentage  distribution,  major  items  of  expenditure  (d) 

Wages    45.9                90.0 
Salaries    12.9                   8.8 
Taxes    7.5                  0.4 
Rent  of  factory    _               0.4                 (a) 
Contract  work    '      •         0.5                   0.2 
Miscellaneous  expenses  and  profits  32.8                   0.6 

Tax  expenditure  per  21,000  of  prod- 
ucts (1914)    J8.63                ?3.32 
(1919)    ?43.87                ?2.27 

Per  cent  increase,  1914  to  1919. .  .  408             —32  (*) 
Percentage  distribution,  tax  expenditure  (1919) 

State.    14.7                99.3 
Federal    85.3                  0.7 

Average  cost  of  service  per  employee — month 
Wage  earners   (1899)    J43.31               ?46.09 

(1914)    56.18                57.55 

(1919)    107.54              118.27' Per  cent  increase,  1914  to  1919. .  .  91                      106 
Subordinate    salaried    employees 

(1914)    J85.77              374.70- 
(1919)    110.64              130.97 
Percent  increase,  1914  to  1919    29                       75 

Per  cent  salaries  (i')  exceeded  wages.  3                        11 
Average  number  of  wage  earners  per 

establishment  (1899)    38                    134 
(1919)    55                   278 

Per  cent  of  wage  earners  in  establish- 
ments employing  (1919) 

0  to       50  wage  earners    16                         3 
51  to     250  wage  earners    32                        17 

251  to  1,000  wage  earners    32                       42 
Over  1,000  wage  earners    20                       38 

Per  cent  of  wage  earners  in  establish- 
ments owned  by  (1919) 

Corporations    92.4                100.0 
Individuals    4.1                  
Others    3.5                 (a) 

Per  cent  of  average  fluctuation  in 
employment   (1914)    5.1                    1.5 

(1919)    3.7                  2.7 

Per  cent  of  wage  earners  in  establish- 
ments where  prevailing  work- 

week was: 
44  hours  and  under    7. 65                   0.60 
Between  44  and  48  hours    2.35                   9.39 
48  hours    26.09                 63.29 
Between  48  and  54  hours    25.33                  2.20 
54hours    13.77                   1.46 
Between  54  and  60  hours    20.17                22.38 

60  hours    4.39 
Over  60  hours    0  25 

Per  cent  of  wage  earners  in  establish- 
ments where  prevailing  work- week was 

48  hours  and  under  n914)    6.8 

(1919)    36.1 
Installed  primary  power 

Horsepower  (1899)    381,623 
(1914)    964,657 
(1919)    1,604,211 

Per  cent  increase,  1914  to  1919..  .  66.2 

Horsepower  per  wage  earner  (1899).  1.1 

(1914).  2.1 
(1919).  2.2 

Percentage  distribution,  installed 
primary  power,  by  types  of 
power  (1919) 

Steam  engines  and  turbines    3 1 .  76 
Water-wheels  and  motors    1.11 
Internal  combustion  engines    4.96 
FJlectric  motors — purchased  current  61 .  18 
Other  purchased  power    0.99 

Horsepower  of  electric  motors — per 
cent  of  primary  power  (1919) 

Run  by  purchased  current    61 .2 
Run  by  current  generated  in  estab- lishments   33.3 
Total    94.5 

Percentage  distribution  of  fuels, 
based  on  heating  values  (1919) 

Bituminous  coal    58.9 
Anthracite    4.6 
Coke    19.9 
Gas    9.2 
Oil    7.4 

(a)  Less  than  one-tenth  of  one  per  cent 

(i)  Decrease 
(d)  Based  on  value  added  by  manufacture 
(e)  Average  cost  of  service  subordinate  salaried  employe 

0.41 
0.27 

21.9 73.3 

95,087 
433,994 

594,515^ 

36.9 

0.6 

1.3 

1.2 

63.18 0.14 

1,18 
34.92 

0.58 

34.9 
49.2 
84.1 

81.0 

6.7 
2.8 
1.1 
8.4 

Electric  Locomotive  Repairs  at  Tacoma 
By  Frank  C.  Hudson 

The  Tacoma,  Wash.,  shops  of  the  Chicago,  Milwaukee 

and  St.  Paul  Railway  are  particularly  interesting  be- 
cause of  the  fact  that  this  road  uses  electric  locomo- 

tives on  long  runs  and  over  heavy  mountain  grades. 
These  locomotives  are  over  100  ft.  long  and  cost  over 

$200,000  each.  But  the  motive  power  officials  are  en- 
thusiastic over  their  performance. 

The  electric  locomotive  brings  entirely  new  problems 
to  the  railway  repair  shops,  involving  the  need  of  men 
who  understand  electric  motor  work  such  as  winding 
armatures,  caring  for  commutators  and  the  like.  But 
electric  motors  require  much  less  attention  than  their 
steam-driven  predecessors  and  a  general  overhaul  can 
be  made  in  about  one-third  the  time  formerly  required. 

This  is  partly  attributable  to  the  absence  of  reciprocat- 
ing parts  in  the  transmission  of  power.  The  substitu- 
tion of  rotary  motion  eliminates  the  pound  on  the  wheel 

bearings  and  entirely  does  away  with  the  wear  on  main 
and  side  rod  bearings.  Another  noticeable  effect  is  the 

reduced  wear  on  driving  box  thrust-plates  and  hub-liners, 
the  life  being  increased  from  50  to  100  per  cent  over 
that  of  the  steam  locomotives.  The  first  cost  of  the 
electric  locomotive  is,  of  course,  very  high  at  the  present 

stage  of  development  but  the  power  which  can  be  ob- 
tained is  largely  in  excess  of  the  largest  steam  locomo- 

tive on  the  road,  while  the  increased  service  and  the 
decreased  cost  of  repairs  count  very  largely  in  their 
favor. 
The  electric  locomotive  is  introducing  a  new  phase 

in  railway  repair  shop  practice  which  may  in  time  change 
the  whole  complexion  of  the  railway  shop. 
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Controlling  Costs  in  Building 
Experimental  Machines 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

The  third  article  showing  records  kept — How 
engineering  changes  are  recorded — Stock  lists 
and  a  complete  record  of  costs  of  all  departments 

A  N  IDEA  of  the  way  in  which  parts  lists  are  kept 
/_k  according  to  kind  may  be  had  from  Figs.  15,  16, 

X  jL  17  and  18,  which  show  portions  of  large  blue- 
prints, about  16x24  in.  Fig.  15  shows  screw  machine 

parts,  some  of  which  afterward  have  gear  teeth  cut  in 
them,  and  it  will  be  noted  that  all  parts  of  a  similar 
diameter  are  grouped  together.  Punchings  are  shown 
in  Fig.  16.  The  table  gives  the  thickness  of  stock,  the 
kind  of  operations  and  number  of  the  tool.  The  sketches 
help  to  make  each  part  clear  to  everyone  who  handles 

"them.  The  parts  made  of  similar  stock  are  grouped 
together  as  in  the  other  lists.  Castings  are  given  in 
Fig.  17,  only  a  portion  being  shown.  This  list  shows 
the  kind  of  casting,  the  number  and  the  operations  on 
each.  The  metal  is  cast  iron  unless  otherwise  stated 
and  jigs  are  used  or  suggested  in  many  places.  Fig. 
18  shows  some  of  the  purchased  parts  and  is  a  good 
guide  for  the  stock-room  man  and  for  all  who  handle 
these  parts. 

Control  op  Shop  Parts 

In  addition  to  the  ordinary  bookkeeping  record,  there 
are  special  records,  such  as  operation  sheets  for  every 
part ;  tool  and  machine  material  sheets  with  a  complete 
list  of  standard  and  special  tools  and  inspection  instruc- 

tion sheets.  Job  cards  are  filed  according  to  part  num- 
bers and  a  time  record  of  every  job  in  the  shop  is 

kept.  There  is  also  a  recapitulation  cost  sheet,  which 
gives  the  total  cost  of  the  part,  whether  partly  made 
outside  and  finished  in  the  shop,  or  made  on  several 
different  production  orders.  All  records  show  time  con- 

sumed, and  also  actual  cost.  On  issuing  an  order  to  the 
shop,  the  following  entry  is  made  in  a  production  order 
I)ook: 
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This  form  shows  the  management  at  a  glance  whether 
the  shop  supervisor  and  production  man  are  on  the  job. 
It  tells  whether  or  not  estimates  were  correctly  made 

and  if  the  time  consumed  on  each  job  has  been  investi- 
gated. Referring  to  the  entry  in  the  production  order 

book,  it  will  be  seen  that  it  compares  the  estimated  and 

actual  time  of  each  operation.  Moreover,  it  shows  the 
spoiled  work,  if  any,  by  noting  the  difference  between 
the  number  of  pieces  in  the  sixth  column  and  the  num- 

ber of  pieces  finished,  which  follows  the  estimated 
time. 

It  will  be  noted  that  the  SU,  or  set-up  time,  was  5 
sec.  in  each  case,  but  that  the  actual  machining  time 
took  but  40  sec.  instead  of  55  sec,  as  estimated.  The 
total  time  was  thus  reduced  from  1  min.  to  45  sec. 
The  initials  under  the  last  or  approval  column  show 
that  this  has  been  checked  by  the  inspector. 

A  tool  register  is  kept,  in  which  all  tools  are  illus- 

G«oirs  (Screw Machine) 
Shoulder Srtuds  Cii'-^'5+ock.C.R.S.) 

Sketch 

Rjrt 

No. 

uto. 
FOR 
MACH 

Mock 

5iK 

LtN6TH P£R PIECE Sketch 

Part 

No. 

Steck 

She 
PIECt Extra 

Oper. 

OP 

4180 

5 

\\ 

0.675 

g^ 

5506 
5 

,i 

0437 

File 

4164 

5 U 
0375 

«« 

7935 2 

0.125 

Vll 
1 u 

1.625 

■^ 2775 

50 

0.375 Drill 

^ 5355 5 
0.375 

Drill 

Of 

9021 

105 

4405 
5 

■?iV 

I.OOO 

gf^ 

5498 
5 1.437 

5019 5 

Ik 

0.625 
5022 

5 u 
0.625 

s> 

2233 

10 

\ a45J 
Drill 

^ 
2506 

10 

\ 

0.344 

Drill ^ 
25  IS 

5 1 
a312 

5074 5 

^s 

0.375 

«f 

2746 5 
0.219 

5013 5 

•2s 

0.575 

^ 
2766 

5 ^ 
0.375 

Drill 

^ 
2865 

10 

i 
0.250 

4132 
5 n 0.375 ^ 

3071 
5 

0.625 41U S 

Ik 

0.937 ^ 3160 5 

I) 

0.312 

.*' 

3166 5 ^ 
1.625 

Drill 

FIG.  15— SCREW  MACHINE  STOCK  PARTS 

trated  as  in  Fig.  19.  The  picture  drawing  shows  at  a 
glance  just  what  the  tool  is.  The  tools  are  given  the 
same  number  as  the  parts  for  which  they  are  used, 
so  as  to  assist  in  finding  at  once  sketches  or  tools  for 

the  various  parts.  The  following  stock-room  records 
are  also  kept.  Perpetual  inventory  cards;  requisitions 
on  stock  room,  receiving  slips  filed  alphabetically 
according  to  seller,  and  daily  receiving  sheets.  An 
order  from  the  Assembly  Department  would  read  as 
follows :  Requisitioned  5  times  PA  2,200.  This  denotes 
that  they  want  to  assemble  5  units  shown  on  assembly 
drawing  No.  2,200.  In  spite  of  the  fact  that  this 
assembly  contains  43  individual  parts,  one  stock-room 
man  can  take  care  of  the  entire  assembly  department 
because  the  parts  are  put  away  according  to  assembly 
and   are  kept  together   in  predetermined   drawers. 

There  are  over  500  assemblies  in  the  complete  ma- 
chine.   In  most  cases,  there  are  very  few  assemblies  to 
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FIG.  16— LIST  OF  PUNCHINGS  USED 

be  made  at  one  time  and,  if  the  men  were  allowed  to 
go  to  the  stock  room  to  collect  the  parts  needed,  much 
valuable  time  would  be  consumed.  Therefore,  the  parts 
in  the  stock  room  for  a  certain  number  of  machines 
are  kept  in  separate  drawers,  each  drawer  or  set  of 
drawers  corresponding  to  a  PA.  Consequently,  it  is 
easily  possible  at  any  time  to  look  at  a  PA  print  and 
find  out,  by  opening  a  few  drawers,  how  many  parts  for 

the  part  itself  is  placed  on  a 
large  shelf  and  recorded  on 
stock  cards.  When  it  is  de- 

cided to  put  together  any  sub- 
assembly, the  stock  room  man 

gets  an  order  to  prepare  parts 
for  certain  PA's.  Once  put  to 
work,  the  assembly  man  does 
not  need  to  leave  his  desk,  as 
all  the  riveting,  spinning  or 

welding  has  been  done  before 
the  parts  reach  him. 

Blueprints  and  drawings 
are  controlled  in  a  similar 
manner.  A  numerical  book, 
which  files  all  blueprints,  is 

kept  for  reference.  Each  unit 
also  has  an  individual  file 
book  containing  PA  prints, 

assembly  prints  and  detail 
manufacturing  prints.  The 
detail  prints  are  grouped  in 
accordance  with  the  assembly, 
so  that  details  covering  any 
one  sub-assembly  or  assembly 
are  always  together. 

Engineering  changes  are 
suggested  by  the  shop  or 

Engineering  Department.  In  both  cases,  the  form 
below  is  filled  out,  after  marking  necessary  changes  in 

the  reference  book  and  attaching  a  corresponding  blue- 
print to  the  report. 

DAILY  SHEET  OF  ENGINEERING  CHANGES 

Date:  3/4/22.     Sheet  No.  12 
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FIG.  17— THE  CASTING  PARTS  LIST 

any  sub-assembly  are  on  hand  and  what  is  missing. 
Flat  drawers  on  steel  racks,  divided  into  small  compart- 

ments which  can  be  subdivided  if  desired,  are  used  for 
this  purpose. 

The  location  and  quantity  of  parts  in  these  drawers 
are  controlled  by  perpetual  inventory  cards,  the  location 
being  predetermined  by  a  permanent  and  complete  rec- 

ord of  all  prints.  In  case  of  large  parts,  a  card  with 
a  sketch  of  the  part  is  put  into  the  compartment,  while 

Each  day  the  above  records  of  changes  suggested  are 
sent  to  the  chief  draftsman,  together  with  the  marked 
prints.  In  this  way,  confusion  is  prevented  because 

no  print  is  given  out  for  manufacture  until  the  refer- 
ence file  has  been  consulted  and  found  that  no  changes 

are  pending.  This  gives  an  automatic  control  over 
pending  changes.  It  also  shows  who  made  the  changes 
and  who  approved  them. 

Records  for  the  Management 

It  is  Mr.  Gehring's  belief  that  there  is  no  necessity 
for  the  manager  to  use  a  scratch  pad  for  analysis. 
For  his  personal  use,  he  has  compiled  a  daily  shop 
report  which  shows  at  a  glance  just  how  many  hours 
were  spent  on  production  work,  how  many  hours  on 
temporary  or  non-production  work,  the  number  of  tool 
hours,  and  other  overhead.  Each  week  these  reports 
are  compiled  into  a  weekly  average  report,  giving  the 

management  a  bird's-eye  view  of  what  is  going  on 
in  the  shop  and  showing  also  for  what  purpose  money 

is  being  expended.  It  also  indicates  the  complete  over- 
head. The  production  book  shows  at  all  times  whether 

or  not  the  estimates  are  correctly  made,  what  work  is 
in  the  shop,  and  just  how  eflScient  it  is. 
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FIG.  18— THE  MATERIAL,  PURCHASED 

As  soon  as  a  part  is  completed  by  the  shop,  the  time 
consumed  is  entered  on  the  PA,  of  which  the  manager 
has  a  complete  set.  When  a  sub-assembly  is  completed, 
the  items  are  totaled  and  he  can  easily  check  the  cost 
of  any  sub-assembly,  assembly  or  unit,  and  compare 
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them  with  previous  costs.  With  such  a  policy,  it  is  a 
comparatively  simple  matter  to  build  quite  a  number 
of  special  machines  simultaneously  without  creating  con- 

fusion in  the  shop,  assembly  department,  stock  room,  or 
any  part  of  the  plant. 

The  records  described  are  such  that  full  information 
concerning  any  part  is  always  available.  They  show 
the  time  consumed  in  making  the  parts,  sub-assembly 
or  units  and  also  the  total  cost  of  the  part  at  the  same 
time.  The  actual  labor  in  time  is  also  included  so  that 
the  information  is  equally  valuable  regardless  of  the 
wage  rates  which  may  prevail. 

All  of  these  reports  doubtless  seem  formidable  to 
anyone  not  familiar  with  them,  and  the  question  of 
cost  undoubtedly  looms  large  in  the  minds  of  many 
readers.  As  previously  mentioned,  the  cost  is  consid- 

erably lower  than  might  be  imagined  and  this  is  borne 
out  by  the  table  shown  in  Fig.  20,  which  gives  the 
various  items  entering  into  the  average  cost  of  produc- 

tion over  a  60-day  period  at  the  time  when  labor  was 
very  much  higher  than  at  present.  Fig.  20  is  well 
worth  careful  study,  both  for  the  facts  revealed  and  for 
the  compact  method  of  recording  so  many  essential 
items  bearing  on  the  cost  of  production. 

With  the  number  of  employees  ranging  from  30  to 
38,  and  direct  labor  from  83  to  94  cents  per  hour,  the 
total  hourly  cost,  as  well  as  comparatively  low  overhead 
and  its  distribution  are  of  particular  interest.  The 
direct  labor  charge  is  high,  because  men  were  building 
tools  at  the  same  time,  which  was  at  the  highest  point 
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FIG.  19— A  LEAF  FROM  THE  TOOL  RECORD 

FIG.  20— A  SUMMARY  OF  COSTS 

in  labor  prices,  toolmakers  running  from  $1  to  $1.25 
per  hour.  The  cost  of  the  records,  however,  can  be 
easily  estimated  when  it  is  stated  that  at  no  time  did 
the  clerical  force  of  the  establishment  exceed  one  man 
and  two  girls.  Obviously,  not  all  of  their  time  could 
possibly  be  spent  on  records. 

In  view  of  the  nature  of  the  work,  the  comparatively 
small  lots  in  which  everything  had  to  be  manufactured 
and  other  handicaps,  a  careful  study  of  the  methods 
employed  should  be  of  value  to  every  manager  of  the 
experimental  and  development  departments  of  large 
concerns  and  give  the  individual  inventor  a  great  deal 
to  think  about.  The  financial  backers  of  many  an 

enterprise  can  greatly  benefit  by  insisting  that 
similar  methods  be   followed  and   save   many   useless 

expenditures.   ^   

Manufacture  of  Hardware,  1921 

The  Department  of  Commerce  announces  that  the 
value  of  products  of  establishments  engaged  primarily 
in  the  manufacture  of  hardware  amounted  to  $116,689,- 
000  in  1921  as  compared  with  $154,525,000  in  1919  and 
$73,320,000  in  1914,  a  decrease  of  24  per  cent  from  1919 
to  1921,  but  an  increase  of  59  per  cent  for  the  seven- 
year  period  1914  to  1921. 
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Transmission  of  Power  Through 
Ball  Friction  Gearing 

By  Carl  G.  Nordstrom  ' 

FRICTION  gears  as  generally  used  imply  great  and 
unbalanced  pressures  on  the  bearings.  In  spite  of 

this  drawback  they  are  in  common  use,  and  thousands 
of  horsepowers  are  transmitted  through  such  friction 
wheels  as  the  driving  wheels  of  locomotives  and  the 
rollers  of  mills.  Many  attempts  have  been  made  to 
transmit  power  at  reduced  or  increased  speed  by  means 
of  friction  wheels  arranged  as  a  planet  gear,  which  has 
the  advantage  of  balanced  pressures  on  the  bearings. 

FIG.  1— HIGH-SPEED  GRINDING  SPINDLE  HAVING  BALL 
FRICTION   GEARING  TO  INCREASE   SPEED 

Such  gears  have  been  tried  with  friction  wheels  of 
cylindrical,  conical  and  spherical  shape,  but  so  far  none 
of  them  seems  to  have  been  commercially  successful. 
Their  efficiency  was  too  low,  usually  less  than  80  per 
cent,  thus  resulting  in  heating  and  wear. 

An  improvement  in  the  efficiency  of  such  gearing 
is  obtained  by  shaping  the  friction  wheels  as  complete 

■spheres,  using  ordinary  steel  balls,  and  by  arranging 
the  gearing  as  shown  in  the  accompanying  illustrations. 
This  construction  was  developed  and  patented  in  Sweden 

RcHo-h5.i 

FIG.   2— BALL  FRICTION  GEARING  ON  SMALL  MOTOR 

by  Gustaf  Rennerfelt,  who  is  represented  in  this  coun- 
try by  the  author,  whose  office  is  at  30  Church  St.,  New 

York,   N.  Y. 

A  spindle  for  high-speed  grinding  in  which  is  in- 
corporated the  speed-changing  mechanism  is  shown  in 

Fig.  1.  The  positions  of  the  balls  and  the  rollers  bear- 
ing on  them  can  be  seen  in  the  view  showing  the 

Iiousing  opened.  The  arrangement  employed  when 
mounting  the  mechanism  in  the  housing  of  a  hand 
portable  tool  such  as  a  drill  or  grinder,  is  shown  in 

■section  in  Fig.  2.  This  type  of  transmission  can  be 
used  for  either  reducing  or  increasing  the  speed.   Ratios 

as  high  as  8  to  1  are  practicable,  and  even  more  for 
small  powers.  The  ratio,  of  course,  is  not  a  variable 
one,  but  is  constant  for  each  particular  device. 

The  balls  are  three  in  number  and  serve  as  a  ball 

bearing  of  the  two-point  type  for  the  high-speed  shaft, 
the  balls  being  pressed  between  an  outside  race  and 
a  pinion  fastened  to  the  shaft.  The  low-speed  shaft 
carries  a  yoke  in  which  are  journaled  three  rollers 
that  make  a  rolling  contact  with  the  balls,  and  transmit 
the  pressure  between  the  yoke  and  the  balls.  The 
journals  of  the  rollers  are  automatically  lubricated  by 
oil  contained  in  the  casing  of  the  gear.  The  necessary 
pressure  between  the  balls  and  the  pinion  is  obtained 
by  an  axial  thrust  on  the  high-speed  shaft,  caused  by 
a  spring,  a  weight  or  by  other  means. 

Gears  of  this  type  have  an  efficiency  of  95  per  cent 
or  more,  and  are  applicable  to  many  purposes  where 
a  small  power  is  to  be  transmitted  at  reduced  or  in- 

creased speed ;  for  instance,  electric  motors  with  torque 
less  than  60  in. -lb.,  centrifuges,  spindles  in  cotton  mills 
and  various  tools.  In  order  to  prevent  slip  at  an  over- 

load the  pressure  on  the  balls  is  always  adjusted  for 
transmission  of  three  times  the  normal  torque.  Very 
satisfactory  dimensions  of  the  gear  are  obtained  with 
smaller  specific  strain  on  the  balls  than  is  the  case  in 
ball  bearings  as  commonly  used. 

With  the  gearing  applied  to  an  electric  motor  as 
in  Fig.  2,  the  pressure  on  the  balls  is  obtained  from 

J 

s^ 

FIG.  3 — VERTICAL   SPINDLE  WITH  BALL 
FRICTION  GEARING 

a  spring  at  the  end  of  the  armature  shaft.  The  applica- 
tion of  the  gear  to  the  grinding  spindle  shown  in  Fig. 

1  is  for  grinding  small  holes  at  a  speed  of  50,000  r.p.m. 
In  this  apparatus  the  required  axial  pressure  on  the 
balls  is  obtained  automatically  when  the  apparatus  is 
fed  back  and  forth  along  the  piece  being  ground,  by 
reason  of  the  friction  between  the  work  and  the 
abrasive  wheel  carried  on  the  spindle.  During  the 

grinding  operation  the  balls  will  make  contact  with  the 
outer  race  alternately  on  either  side  of  its  middle  plane. 
The  pressure  between  the  balls  and  the  pinion  will 
therefore  cease  every  time  the  feed  changes  direction, 
and  consequently  the  speed  of  the  abrasive  wheel  will 
be  decreased  or  stopped  when  the  latter  is  at  the  end 
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of  the  hole.  This  apparatus  therefore  possesses  the 
unique  feature  that  it  does  not  grind  the  ends  of  the 
hole  larger  than  its  middle.  It  is  capable  of  driving 
without  slip  an  abrasive  wheel  of  more  than  half  the 
diameter  of  the  pinion. 

The  device  shown  in  section  in  Fig.  3  is  similar  to 

Fig.  1  in  that  the  spindle  is  not  loaded  by  spring  pres- 
sure, but  by  the  action  of  the  tool  it  carries.     It  is 

FIG.   4— BALL  FRICTION  GEARING  ON  20-HP.  MOTOR 

Intended  especially  for  drilling  and  is  arranged  so  far 
as  lubrication  is  concerned  to  operate  in  a  vertical 
position. 

The  maximum  capacity  of  the  gearing  as  stated  earlier 
in  this  article  is  for  installations  using  standard  balls. 
There  are,  however,  possibilities  of  accomplishing  more 
difficult  work  by  using  special  balls.  Fig.  4  shows  a 
friction  gearing  mounted  on  a  20-hp.  electric  motor, 
the  speed  of  which  it  reduces  from  1,250  to  400  r.p.m. 
The  ball  is  51  in.  in  diameter,  has  the  form  of  an 
annulus  cut  from  a  sphere,  and  is  mounted  so  that  it 
can  adjust  its  position  to  the  races.  It  should  be  noted 
that  the  housing  forms  the  outer  race,  that  there  are 
no  rollers  bearing  on  the  balls  in  this  case,  and  that 
the  mechanism  is  quite  compact. 

The  Outlook 
By  a.  E. Ingham 

In  British  Machine  Tool  Engineering 

THE  engineering  industry  has  recently  passed 
through  such  a  nightmare  of  adversity  that  to  write 

or  speak  of  a  general  recovery  of  trade  is,  in  some 
quarters,  to  be  accused  of  being  the  premature  victim 
of  an  impossible  optimism. 

International  unrest,  agitation  at  home  and  the 
scourge  of  taxation  have  brought  about  adverse  con- 

ditions of  trade  and  unemployment  unprecedented  in 
the  industry. 

The  adverse  conditions  of  trade  and  low  prices  quoted 
in  an  endeavor  to  stimulate  it,  have  touched  the  bottom 
and  hence  must  rise.  The  turning  point  has  been 
passed  and  the  vista  now  broadens  and  brightens.  It 
is  therefore  up  to  all  who  have  the  interests  of  the 
industry  at  heart  to  lift  up  their  eyes  with  confidence 
to  the  future,  and  with  courage  and  energy,  help  to 
bring  about  that  permanent  recovery  which  only  com- 

bined effort  and  constant  co-operation  can  accomplish. 
We  are  at  last  in  sight  of  the  restored  intercourse 

of  peoples  bound  now  to  join  in  common  effort  on  a 
wider  and  wider  scale  for  the  political  settlement  and 
economic  recovery  of  civilization. 

The  grave  question  of  tremendous  adjustment  of 
wages  without  catastrophic  troubles  has  been  settled 
and  the  relations  between  capital  and  labor  are  once 
more  on  a  tolerable  basis  and  adjusted  to  harsh  reali- 

ties. In  consequence,  costs  and  prices  are  down  to 
the  minimum  economic  limit  and  conditions  preemi- 

nently favorable  to  the  buyer. 
The  cost  of  labor  and  material  being  common  to  all 

manufacturers,  any  credit  balance  in  excess  of  com- 
petitors can  be  secured  only  by  improved  methods  of 

production.  It  should,  therefore,  be  the  aim  of  all  manu- 
facturers to  set  their  works  in  order  by  adopting  most 

modern  machines  and  methods  of  production  and 
thereby  sharing  to  the  fullest  possible  extent  the  fruits 
of  a  real  trade  revival,  and  incidentally  helping  to  speed 
up  the  time  when  this  will  be  an  accomplished  fact. 

Lack  of  Initiative  Still  Exists 

The  supreme  indifference  to  modern  designs  and 
methods  of  production  is  a  most  disappointing  feature 
in  many  engineering  works  and  particularly  to  those 
whose  duty  it  is  to  endeavor  to  alter  such  conditions. 

Improvements  that  do  not  come  when  they  ought, 
will  come  when  they  must.  This  is  generally  too  late, 
and  no  power  is  so  drastic  as  the  compulsion  of  cir- 

cumstance. Firms  who  have  adopted  delay  and  apathy 
ultimately  find  that  some  one  more  enterprising  and 
alert  has  been  at  work  to  their  disadvantage.  As  op- 

posed to  this  attitude,  a  remark  recently  made  by  the 
works  manager  of  one  of  the  premier  railway  com- 

panies in  this  country  to  a  representative  of  the  A.  B. 

M.  T.  M.  is  worthy  of  note.  He  stated:  "If  a  new 
machine  is  introduced,  which  is  an  improvement  on 
machines  now  installed  in  our  works,  and  about  which 
I  am  not  fully  informed,  I  shall  take  it  as  a  personal 

grievance."  It  should  not  for  one  moment  be  imagined 
that  (particularly  in  present  conditions)  railway  com- 

panies have  unlimited  reserves  to  draw  upon,  and  that 
the  question  of  a  machine  is  a  mere  detail.  Actually 
an  elaborate  balance-sheet  is  compiled  on  which  is 
shown  "Profit  on  investment"  and  "Percentage  saving 
on  old  prices,"  based  on  guaranteed  production  times 
furnished  by  machine  tool  makers.  The  approval  of 
the  chief  mechanical  engineer  is  given  when  it  is 
proved  that  a  new  machine  pays. 

It  is  unfortunate  that  all  engineers  are  not  open  to 
conviction  and  do  not  appreciate  the  possibility  of 
modern  methods.  It  should  be  realized  that  the  best 
is  the  cheapest  in  the  long  run  and  also  that  it  is  less 
costly  to  maintain  a  good  machine  than  to  suffer  from  a 

poor  one. 
Must  Secure  Low  Prices  by  Specialization 

It  is  only  by  concerted  effort  in  national  and  indi- 
vidual interests  that  British  supremacy  in  engineering 

can  be  maintained. 
We  all  live  by  successful  selling  at  a  competitive  price 

in  the  markets  of  the  world.  To  do  this,  we  must  pro- 
duce the  best  possible  article  at  the  lowest  possible 

price,  an  accomplishment  which  can  be  maintained  only 
by  specialization  and  concentration.  It  is  therefore  up 
to  each  member  of  the  industry  to  do  his  utmost  to 
create  business  and  discard  obsolete  methods  without 
delay.  Accomplishments  are  milestones  on  the  road  of 
progress,  and  collectively  and  interdependently  we  can 
help  to  re-establish  the  great  industry  of  engineering 

to  its  former  prosperity  and  still  further  improve  "The 

Outlook." 
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Ideas  from  Practical  Men 
Devoted    to    the    exchange    of    information    on 
aseful  methods.  Its  scope  Includes  all  divUions 

'    of  the  machine   building   industry,   from  draft- 
ing room    to   shipping   platform.      The    articles 

are  made  np  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices tliat  have  proved  their  value  are  carefully 
considered,   and    those   published   are   paid   for 

Two  Home-made  Machines  in  an 
Arizona  Shop 
By  I.  B.  Rich 

The  shop  of  Kunz  Bros.  &  Messinger  at  Phoenix, 
Ariz.,  handles  about  anything  that  comes  along  in  the 
way  of  repairing  machines.  Irrigating  pumps,  oil  or 
gas  engines  and  almost  anything  else  are  all  in  the 

day's  work.  Some  of  the  work  requires  cutting  key- 
ways  on  good  sized  shafting  and  not  having  a  good 
machine  available,  the  keyseater  shown  in  Fig.  1  was 
built  in  the  shop. 

This  machine  is  fairly  husky,  being  built  up  of  chan- 
nel-steel beams  mounted  on  cast  iron  legs,  and  carrying 

a  head  with  the  cutter  spindle  as  shown.  The  head 
consists  of  four  vertical  guide  bars  which  are  fastened 

FIG.   1— A  7-IN.  KETWAT  CUTTING  MACHINE 

to  the  channels  by  the  brackets  shown.  The  vertical 
movement  of  the  cutter  is  by  the  central  screw,  which 
raises  or  lowers  the  head  on  these  guides. 

The  work  is  held  in  the  substantial  vise  shown  at 
the  front  of  the  bed,  the  lengthwise  feed  being  secured 
by  the  hand  wheel  in  front.  The  spindle  is  driven  by 
the  pulley  shown.  Shafting  up  to  7  in.  in  diameter  has 
been  key-way ed  in  this  machine. 

Another  and  more  pretentious  home-made  machine  is 
the  hydraulic  press  shown  in  Fig.  2.  The  upper  ends 
of  the  ram  and  the  support  are  set  behind  the  center 
line  so  that  the  crane  can  easily  handle  large  work 
right  into  the  very  center  of  the  machine  without  hav- 

ing the  upper  rail  interfere  in  the  least. 
The  press  is  very  conveniently  arranged  with  hand 

wheel  traverse  for  the  outer  support  and  the  multi-cyl- 
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PIG.  2— LARGE  HYDRAULIC  PRESS 

inder  hydraulic  pump  is  convenient  of  access.  Pres- 
sures up  to  190  tons  have  been  secured  with  this  ma- 

chine so  that  it  cannot  be  considered  amateurish  in  any 
way.    Both  machines  are  very  creditable  pieces  of  work. 

Keeping  the  Floor  Qean  Around 
the  Boring  MiU 

By  Clayton  C.  Clark 

The  accompanying  illustration  shows  a  scheme  for 
keeping  the  floor  clear  of  chips  around  a  vertical  bor- 

ing mill.  The  revolving  table  of  such  a  machine  scat- 
ters the  chips  far  and  wide,  and  when  the  material 

being  machined  is  steel  the  condition  of  the  floor  sur- 
rounding the  machine  is  not  conducive  to  the  comfort 

of  the  operator.     If  brass  or  bronze  is  the  material 

DEVICE  TO  KE:EP  CHIPS  ON  THE  BORING  MILL  TABLE 
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being  worked  upon,  this  device  helps  to  keep  the  chips 
separate  from  less  valuable  scrap  until  the  machine  is 
ready  to  be  cleaned  up  and  the  chips  deposited  in  their 
proper  receptacle. 

Take  a  piece  of  old  belt  about  6  in.  wide  and  long 
enough  to  go  around  the  circumference  of  the  table, 
And  lace  or  otherwise  fasten  it  in  place  as  shown  in  the 
picture.  If  the  belt  is  6  in.  wide  it  may  be  allowed  to 
project  2,  or  even  3  in.  above  the  table  surface  and  thus 
form  a  flange  clear  around  the  table  that  will  eflfectively 
prevent  the  chips  from  being  thrown  off.  When  it  is 
time  to  clean  off  the  table,  or  at  any  time  the  flange 
is  not  wanted,  simply  push  the  belt  down  until  the  upper 
edge  is  flush  with  the  table  surface.  If  laced  suffi- 

ciently tight  the  friction  will  hold  the  belt  wherever  it 
js  placed  and  it  is  never  in  the  way. 

Portable  Welding  Outfit  in  Los  Angeles 
Oil  District 

By  Frank  C.  Hudson 

The  accompanying  illustration  shows  how  repairs 
are  made  right  in  the  oil  fields.  Here  is  a  truck  with 
a  portable  arc  welding  outfit  consisting  of  a  gasoline 
motor,  generator  and  all  other   necessary  apparatus. 

PORTABLE  WELDING  OUTFIT 

The  operator  has  the  rotary  bit,  on  which  he  is  working, 
laid  on  the  improvised  bench  at  the  left.  In  this  way, 

welding  is  done  while  you  wait,  and  you  don't  wait  long 
either.  The  worn  edge  of  a  cutting  disk  is  being  built 
up  in  this  case. 

Preventing  Distortion  in  Pistons 
By  Herbert  Crawford 

This  little  trick  in  preventing  distortion  in  light 
pistons  came  from  the  shop  of  the  Arizona  Machine 
Company  of  Phoenix  and  is  credited  to  F.  T.  Lyon  who 
looks  after  most  of  the  automotive  work.  The  only 
difference  between  the  ordinary  driver  and  the  one 
shovra  is  that  this  one  is  forked  instead  of  being  solid, 

but  that's  the  secret. 
The  piston  is  centered  on  the  upper  or  head  end  and 

the  open  end  of  the  skirt  finds  its  center  on  the  cone. 
The  fork  or  driver  goes  up  between  the  piston  pin 
bosses  as  usual.  When  the  piston  is  light,  as  is  fashion- 

able these  days,  it  was  found  that  the  action  of  the 
driver  against  the  bosses  tended  to  strain  the  piston 

DRIVER  WHICH  FITS  OVER  PISTON  PINS 

SO  that  it  was  out  of  round  when  the  cutting  stress  was 
removed.  Not  much  to  be  sure,  but  enough  to  be 
noticeable  where  a  really  nice  job  was  wanted. 

The  next  step  was  to  cut  away  the  center  of  the 
driver  so  ai  to  fit  over  a  piston  pin,  and  a  pin  is  always 
in  place  while  the  piston  is  being  turned.  This  stiffens 
the  piston  by  holding  the  bosses  in  line  during  the 
turning  operation  and  a  much  better  job  is  secured. 

A  Thin  Work  Driver  for  the  Lathe 
By  Harry  Moore 

The  sketch  shows  a  thin  work  driver,  or  dog,  for  use 
in  the  lathe  when  turning  short  pieces  that  must  be 
finished  very  near  to  the  end.  It  was  devised  for  the 

purpose  of  turning  some  brass  pins  having  i-in.  heads 
and  the  stock  was  cut  off  leaving  just  sufficient  material 
to  face  both  ends. 

The  driver  is  made  of  gxi-in.  stock  and  bent  as  shown. 
One  side  is  tapped  for  the  tightening  screw  and  the  hole 
in  the  other  side  is  made  somewhat  larger  than  the  dia- 

meter of  the  screw  to  prevent  the  latter  from  cramping. 

A  THIN  DOG,  OR  WORK  DRIVER 

The  corners  of  the  driver  bite  into  the  softer  material 
of  the  work  and  provide  a  very  tight  grip. 

To  load  the  work  into  this  driver  the  driver  is  laid 
flat  on  a  bench  plate  and  the  work  set  in  vertically  until 
the  end  just  touches  the  plate,  when  the  screw  is  tight- 

ened. A  stud  bolt  in  the  faceplate  serves  to  rotate  the 
work,  and  should  not  project  beyond  the  driver. 
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A  Tool  Bar  for  the  Slotting  Machine 
By  Amos  Ferber 

A  tool  bar  for  the  slotting  machine  that  carries  its 

own  "clapper  box"  to  relieve  the  point  of  the  tool  on 
the  up-stroke  of  the  ram,  is  shown  in  the  accompanying 
illustration. 

The  bar  is  of  mild  steel.  It  is  slotted  at  the  lower 
end  to  receive  the  swinging  tool  holder  of  hardened 
steel,  so  mounted  upon  a  fulcrum  pin  passing  through 
it  and  the  bar  as  to  be  free  to  swing  downward  and 
backward  but  is  limited  in  its  upward  and  forward 
movement  by  a  stop,  in  which  position  it  corresponds 
in  shape  and  diameter  to  the  bar  and  is  to  all  appear- 

ances an  extension  of  it. 
The  location  of  the  fulcrum  pin  is  such  that  the 

pressure  of  the  cut  on  the  down  stroke  of  the  ram  holds 
the  swinging  piece  firmly  against  the  stop,  while  as 

TOOL  BAR  FOR  THE  SLOTTING  MACHINE 

the  point  of  the  tool  drags  back  over  the  work  it  has 
only  to  overcome  the  tension  of  a  light  coil  spring  in 
order  to  relieve  itself. 

The  collar  at  the  upper  end  of  the  bar  prevents  the 
latter  from  dropping  down  when  the  tool  clamps  are 
released,  and  is  of  great  assistance  to  the  operator  in 
replacing  or  resetting  the  tool  when  for  any  reason  the 
bar  is  taken  out  of  the  machine. 

Safety  Coupling  for  Upright  Shafts 
By  John  A.  Yungwirth 

In  paper  mills  there  are  many  upright  shafts  used 
in  connection  with  water  wheels  and  it  sometimes  hap- 

pens that  the  couplings  on  such  shaits  will  work  loose 
and  allow  the  entire  weight  of  the  shaft  and  attached 
parts  to  fall  upon  the  step  bearing  of  the  wheels.  In 
one  such  case  that  came  under  my  observation  recently, 
this   condition  obtained  and  escaped  notice   until  the 

coupling  separated  from  the  shaft  and  the  wheel  was 
broken  beyond  repair. 

In  making  the  new  shaft  and  connections  for  replace- 
ment, the  maintenance  man  at  the  mill  devised  a  safety 

lock  between  shaft  and  coupling  that  will  positively 
prevent  a  recurrence  of  this  trouble.  The  coupling  is 
counterbored  as  shown  in  the  sketch  and  the  shaft  has 

SAFETY  COUPLING  FOR  UPRIGHT  SHAFTS 

a  square  groove  cut  in  it  having  the  bottom  diameter  A 
and  width  B.  A  steel  collar  is  made  as  shown  in  the 
section  and  is  then  split  in  halves  lengthwise,  with 
sufficient  space  cut  out  for  the  key. 

To  assemble  the  parts  the  coupling  is  driven  on  the 
shaft  until  the  face  is  beyond  the  groove.  The  split 
collar  is  then  fitted  in  place  and  the  coupling  driven 
back  until  the  counterbore  bottoms  upon  the  collar,  when 
the  face  of  the  coupling  is  flush  with  the  end  of  the 
shaft. 

The  key  is  then  driven  in  place,  filling  the  space  left 
in  the  collar.  If  all  the  parts  are  well  fitted,  the  job  is 
as  solid  as  if  fitted  in  the  ordinary  way  and  there  is  no 
possibility  of  the  coupling  getting  out  of  place. 

Piston  Inspection  Gages 
By  Frank  C.  Hudson 

The  methods  used  by  the  Fierce-Arrow  Motor  Car  Co., 
Buffalo,  N.  Y.,  in  insptecting  pistons  are  particularly 
interesting  from  several  angles.  The  inspection  opera- 

tions showTi  include  the  thickness  of  the  piston  wall 
which  affects  the  concentricity  and  equal  distribution 
of  weight,  the  thickness  of  the  head,  the  distance  from 
the  inside  of  the  head  to  the  end  of  the  skirt,  and  the 
depth  or  diameter  of  the  groove  in  the  pin  hole. 

The  gage  for  inspecting  the  thickness  of  the  cylinder 
wall  is  shown  in  Fig.  1,  and  consists  of  a  base  or  stand- 

ard A  carrying  a  central  arbor  B  and  an  overarm  C. 
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FIG.  1— GAGE  FOR  THE  WALL  THICKNESS  OF  PISTON 

The  arbor  B  carries  two  fixed  pins  of  the  proper  length 
to  support  the  piston  on  the  two  inside  diameters  shown. 
The  overarm  C  carries, two  spring  plungers  opposite  the 

fixed  pins  in  B.  The  pins  are  set  to  the  proper  dimen- 
sions and  both  plungers  and  bushings  are  ground  flush 

to  act  as  flush-pin  gages,  as  the  plungers  will  only  be 
flush  when  the  piston  thickness  is  correct. 

For  testing  the  thickness  of  the  piston  head,  the 
gage  shown  in  Fig.  2  is  used.  This  gage  has  a  pin  A 
mounted  in  an  upright  on  the  base  B,  which  is  in  reality 
a  large  V-block  of  the  proper  size.  The  gaging  is  done 
with  a  spring  plunger  of  the  flush-pin  type,  in  the  arm 
C.  The  arm  C  is  pivoted  at  D  so  as  to  be  readily  swung 
out  of  the  way  when  inserting  or  removing  a  piston. 

A  third  gage,  also  of  the  flush-pin  type,  but  with- 
out a  spring  in  the  plunger,  is  shown  in  Fig.  3,  and 

is  for  gaging  the  distance  from  the  base  of  the  piston 
skirt  to  the  inside  of  the  head.     The  flat  crossbar  A 

FIG.  2— GAGE  FOR  THE  THICKNESS  OF  PISTON  HEAD 

is  turned  with  shoulders  on  the  ends  to  fit  inside  the 
Ijore  and  across  the  end  of  the  skirt,  as  shown.  The 
gaging  rod  is  shown  at  B,  and  is  free  to  move  endwise 
within  the  distance  allowed  by  the  difference  in  diam- 

eter between  the  hole  in  the  crossbar  and  the  pin  in 

the  rod  as  seen  at  C.  The  rod  is  simply  a  piece  of  i-in. 
'drill  rod  with  one  end  pointed  and  rounded,  and  the 
lother  end  provided  with  an  offset  which  gives  a  total 

tolerance  of  0.004  in.,  divided  equally  between  plus  and 
minus. 

An  ingenious  gage  for  checking  the  diameter  of  the 
groove  which  is  cut  in  the  outer  end  of  the  piston-pin 
hole  is  shown  in  Fig.  4.  This  groove  holds  the  retain- 

ing ring  at  the  outer  end  of  the  floating  piston  pin 
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FIG.  3— GAGE  FOR  THE  INSIDE  DEPTH  OP  PISTON 

and  prevents  it  from  working  out  against  the  cylinder 
wall  and  scoring  it.  The  body  of  the  gage  A  has  a  pro- 

jection B,  which  forms  one  of  the  measuring  points.  The 
body  also  carries  the  plunger  C,  which  is  prevented 
from  turning  by  the  pin  shown,  and  which  has  the  gag- 

ing head  B  on  its  outer  end.  This  gage  is  used  in  the 
hand,  the  thumb  and  one  finger  compressing  the  spring 
shown  and  bringing  the  gaging  points  together  so  that 
they  can    be    slipped    inside   the   piston-pin    hole   and 

-Srind pin  and bushiry 
flush  when  .se/Tfe  dimension  shown~ 
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FIG.  4 — G.4.GE  FOR  DIAMETER  OF  RETAINING  GROOVE  IN 

PISTON-PIN  HOLE 

allowed  to  expand  into  the  groove.  The  end  of  the 
plunger  is  ground  flush  with  the  body  A,  and  also  has  a 
step  which  gives  the  tolerance  desired.  A  gage  of  this 
form  can  readily  be  made  for  many  modifications  of 
measurements  of  this  kind. 
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Physical  Achievements  of  the  Railroads 

During  the  Last  Year 

CONDEMNATION  of  the  railroad  managements  for 
every  sin  in  the  calendar  is  a  popular  pastime  both 

with  those  luminaries  who  grace  our  legislative  halls 
and  with  certain  editorial  molders  of  public  opinion. 
If  some  of  the  condemners  would  show  a  little  breadth 

of  vision  by  praising  the  roads  for  the  good  things 
they  do,  their  fulminations  might  be  listened  to  with 
more  attention. 

The  record  of  railroad  accomplishments  as  compiled 
by  the  public  relations  committee  of  the  eastern  roads 
has  just  come  to  our  notice  and  is  worthy  of  mention. 
Most  of  us  have  seen  too  much  of  the  effects  of  the  coal 

and  shop  strikes  "on  the  roads  with  which  we  are  most 
familiar  to  question  the  harm  they  did  to  the  roads  in 
general.  Under  such  conditions  it  is  rather  remarkable 
that  the  car  loadings  for  the  last  six  months  of  1922 

were  less  than  one  per  cent  below  those  of  the  corre- 
sponding period  in  1920,  the  high  point  in  railroad 

history. 

The  reduction  by  twenty-five  per  cent  of  the  number 
of  bad  order  locomotives  between  September  15  and 
February  15  is  an  outstanding  achievement  when  one 
considers  the  after  effects  of  the  shop  strike  and  the 

hopelessly  inadequate  and  archaic  equipment  of  the  aver- 
age railroad  repair  shop. 

According  to  the  bulletin  the  purchase  of  136,718 
freight  cars,  2,709  locomotives  and  2,382  passenger  cars 
constitutes  the  largest  single  addition  to  railroad  capac- 

ity since  1916.  This  is  commendable  but  would  have 
been  far  more  so  had  provision  been  made  for  the  shop 
equipment  necessary  to  keep  the  new  rolling  stock  in 
good  shape.  After  all  is  said  it  is  a  rather  discourag- 

ing problem  for  the  mechanical  department  to  maintain 
the  modern  locomotive  with  machine  tools  designed  and 
bought  to  care  for  locomotives  half  its  size. 

The  railroads  did  a  wonderful  job  in  1922.  Let  us 
hope  they  will  do  even  better  in  1923.  They  will  have 
to,  judging  from  the  traffic  that  must  be  moved  to  keep 
industry  supplied. 

Providing  Source  Data 

on  Foreign  Questions 

THAT  the  people  of  the  United  States  are  taking  a 
steadily  growing  interest  in  foreign  relations  is 

evident  from  the  publication  of  the  quarterly  review 
known  as  Foreign  Affairs.  In  sharp  contrast  to  the 
rapidly  increasing  list  of  digests  of  various  kinds,  this 
review  contains  a  wealth  of  source  material.    Realizing 

as  we  do  the  aversion  of  the  average  American  to  care- 
ful reading  we  cannot  but  admire  the  courage  of  the 

Council  on  Foreign  Relations,  Inc.,  its  publishers. 
As  a  nation  we  probably  have  some  distance  still  to 

go  before  we  can  muster  any  considerable  number  of 
readers  for  a  review  so  fundamental  as  Foreign  Affairs 
and  dealing  with  such  a  subject.  Nevertheless  we  have 
made  progress  in  the  last  two  decades  for  it  is  doubtful 
if  any  such  body  as  the  Council  on  Foreign  Relations 
could  have  been  gathered  together  before  the  beginning 
of  this  century  to  father  an  enterprise  like  this  one. 

As  the  means  of  transportation  and  communication 
improve,  the  borders  of  countries  shrink  and  the  rela- 

tion of  country  to  country  nowadays  must  be  compared 
to  that  between  city  and  city  a  few  generations  ago. 
As  a  result  the  questions  of  foreign  relations  and  for- 

eign policy  must  displace  to  a  large  extent  the  domestic 
questions  which  our  fathers  and  grandfathers  argued 
and  compromised.  To  this  end  periodicals  like  Foreign 
Affairs  and  organizations  like  the  Council  of  Foreign 
Relations  have  a  real  duty  to  perform.  We,  as  a  na- 

tion, should  welcome  their  efforts  and  give  them  our 
hearty  support. 

Getting  Acquainted  With 
Western  Customers 

THE  MACHINE  builder  who  fails  to  visit  the- Pacific  Coast  from  time  to  time  and  really  study 

the  situation,  is  missing  an  opportunity.  Let  him  call' 
it  a  half  vacation  if  he  will  and  bring  Mrs.  M.  B. 
along,  let  him  play  golf  part  of  the  time  if  he  must,  but 

let  him  study  the  shop  conditions  as  they  are  and  see- 
how  they  affect  the  selling  of  his  product. 

The  machine  builder  will  discover  that,  with  few 
exceptions,  there  are  no  large  shops  and  very  little 
manufacturing  on  any  considerable  scale.  The  average 
shop  is  small,  tackles  any  kind  of  work  from  mining 
machinery  to  ship  repairs  and  gets  away  with  it.  The 
machine  operator  who  knows  but  one  machine  would 
probably  starve  to  death  in  most  shops,  no  matter  how 
skilled  he  might  be.  Here  the  old-time  machinist  who- 
will  tackle  anything  that  is  do-able  still  holds  sway. 

Considering  the  number  of  men  in  a  shop,  the  ma- 
chine equipment  is  of  greater  variety  than  is  usual  in- 

the  East.  Milling  machines,  gear  cutters  of  different 

types,  lathes,  planers,  boring  mills,  shapers  and  grind- 
ers are  frequently  found  in  the  most  unexpected  places. 

Builders  of  these  machines  would  learn  much  in  many 

cases  by  actually  seeing  them  at  work  under  these  con- 
ditions. The  needs  of  the  user  may  be  very  diflferant 

than  where  machines  are  used  on  one  class  or  even  one 

size  of  work  exclusively.  And  the  users  of  these  ma- 
chines appreciate  showing  the  builder  how  well  they 

handle  his  product. 
Many  builders  whose  machines  are  used  quite  largely 

on  the  Pacific  Coast  have  never  been  farther  west 
than  Chicago  or  St.  Louis.  They  owe  it  to  themselves 
and  to  their  trade  to  study  conditions  at  first  hand  to. 
get  acquainted.  It  will  pay  to  ask  yourself  if  you  can 
afford  to  neglect  visiting  a  field  which  buys  about  five 

million  dollars'  worth  of  machine  tools  a  year. 

^ 
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Shop  Equipment  News     j 
American  Gear  Grinder  Co.  Spur  Gear 

Grinding  Machine 
In  view  of  the  increasing  demand 

for  quiet,  smooth-running  and  dur- 
able gears,  particularly  hardened 

steel  gears  for  automobile  transmis- 
sions, a  machine  for  grinding  the 

teeth  of  spur  gears  in  order  to  ob- 
tain perfect  tooth  contour,  accurate 

spacing  and  concentricity  of  the 
pitch  circle  with  the  bore  has  re- 

machine  is  adapted  for  grinding  the 
teeth  of  spur  gears  with  pressure 
angles  up  to  25  deg.,  of  any 
diametrical  pitch  from  12  to  3,  of  any 
pitch  diameter  from  li  to  8  in.,  and 
up  to  IJ  in.  face. 

All  control  levers  are  within  easy 
reach  of  the  operator,  as  may  be 
noted  in  Fig.   1.     Heavy  and  high 

The  machine  is  self-contained  and 
so  designed  that  it  can  be  driven  by 
a  belt  direct  from  the  lineshaft  or 
countershaft,  or  from  a  motor  which 
can  be  located  in  the  base  of  the  ma- 

chine. Sturdiness  is  a  feature  of  its 
construction,  every  part  being  de- 

signed with  a  view  to  the  elimination 
of  vibration  and  the  production  of 
theoretically  and  practically  perfect 

gears. The  front  view  of  the  machine 
shows  the  relation  of  the  grinding 

FIG.  1— AMERICAN  SPtm  GEAR  GRINDING  MACHINE.     FIG.   2— SIDE  VIEW  OF  MACHINE 

cently  been  developed  by  the  Ameri- 
can Gear  Grinder  Co.,  Benson  St. 

and  Bellevue  Ave.,  Detroit,  Mich. 
The  incorporators  of  this  company 
are  Albert  J.  Ott  and  son,  Conrad  L. 
Ott,  both  formerly  of  the  Ott 
Grinder  Co.,  at  Indianapolis. 

The  machine  is  so  designed  that 

the  actions  of  the  carriage  and  work- 
holding  parts,  in  connection  with  the 
grinding  wheel,  generate  a  true  in- 

volute curve,  although  the  curve  can 
be  varied  so  that  any  desired  tooth 
contour  and  dimension  within  rea- 

sonable limits  can  be  obtained.    The 

speed  units  are  mounted  low  and  the 
work  arbor  with  the  slow  moving 

carriage  is  above  the  wheel  at  suit- 
able loading  height.  The  carriage  is 

actuated  by  power,  and  the  easily 
rotatable  work  spindle  is  oscillated 
by  thin  steel  tapes  mounted  on  the 
outer  end  of  the  spindle,  where 
they  are  readily  accessible.  Other 
features  are  an  automatic  stop  to 
the  work  carriage;  the  reversible 
wheelhead,  which  can  be  set  either 
side  of  center  to  the  proper  grind- 

ing angle;  the  centrifugal  water 
pump  and  removable  tank. 

wheel  to  the  work-carrying  mechan- 
ism, the  water  guards  being  re- 

moved. The  work  arbor  locates  in  a 
large  taper  hole  in  the  work  spindle 
mounted  on  the  sliding  carriage, 
which  is  actuated  by  a  drum  cam 
carried  in  the  bed  of  the  machine. 
At  the  other  end  of  the  work  spindle, 
as  shown  in  Fig.  2,  is  a  cylinder  of 
approximately  the  same  diameter  as 
the  pitch  diameter  of  the  gear  to  be 
ground.  To  the  cylinder  are  at- 

tached two  pairs  of  thin  steel 
tapes,  which  are  wound  around  and 
anchored  to  the  cylinder  and  are  also 
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anchored  to  a  rigid  bracket,  so  that 
as  the  work  carriage  slides  back  and 
forth,  the  work  spindle  is  oscillated 
by  the  winding  and  unwinding  of 
the  tapes;  this  action  is  equivalent 

spindle  is  used  for  indexing  the 
slotted  steel  disk  which  controls  the 
spacing  of  the  gear  being  ground. 
After  the  gear  has  rolled  out  of  the 
grinding  wheel,  that  is,  to  the  right 

^^^1  ̂ ^^^^^^K^                   '       '^Ie^^^^^^^I^^^^^^ 
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FIG.  3— INDEXING  AND  INVOLUTE  CURVE   PRODUCING  MECHANISM 

to  rolling  a  perfect  gear  in  a  per- 
fect rack.  The  rigid  bracket  to 

which  the  tapes  are  anchored  can  be 
adjusted  for  height  to  accommodate 
various  sizes  of  gears,  and  adjust- 

ment is  provided  for  the  correspond- 
ing difference  in  tape  length. 

There  are  but  four  gears  in  the 
carriage  cam  drive;  they  are  the 
only  gears  used  in  the  machine  and 
two  of  them  are  speed  change  gears. 
The  drum  cam  provides  a  positive 
reversal  of  the  carriage,  eliminates 
sliding  reverse  clutches  and  springs, 
and  provides  a  means  of  cutting 
down  the  grinding  time  per  tooth  by 
moving  the  carriage  rapidly  during 
indexing  and  at  a  moderate  speed 
when  the  gear  tooth  is  in  mesh  with 
the  grinding  wheel.  Change  gears 
are  provided  to  grind  one  side  of  a 
gear  tooth  at  the  rate  of  either  4,  5 

or  6  sec,  and  means  are  incor- 
porated within  the  bed  of  the  ma- 

chine to  change  the  length  of  travel 
and  position  of  the  carriage. 

The  carriage  is  controlled  by  the 
automatic  stop  mechanism  which  is 
located  on  the  top  of  the  wheel 
column,  as  shown  in  Fig.  1.  This 
stop  may  be  set  to  grind  from  one  to 
sixty  teeth  and  after  the  last  tooth 
is  ground-  it  will  stop  the  carriage 
with  the  gear  free  from  the  grind- 

ing wheel,  and  in  proper  loading  po- 
sition. A  device  for  locating  the 

gear  in  proper  relation  to  the  grind- 
ing wheel  is  provided. 

The    natural    roll    of    the    work 

in  Fig.  1,  a  cam  lifts  the  index  finger 
out  of  the  index  plate  slot,  which 
can  best  be  seen  in  Fig.  3.  At  the 
same    time     a     secondary    plunger 

in  and  starts  the  disk  in  rotation 
again  after  the  secondary  plunger 
releases.  The  plate  is  i  in.  thick; 

the  index  plunger  occupies  three- 
fourths  of  this  width,  the  secondary 
occupies  the  remainder.  The  entire 
mechanism  runs  in  a  bath  of  oil, 
although  the  illustrations  show  the 
oil  pan  and  cover  removed. 

Less  than  one  second  is  needed  to 
index  a  tooth  with  this  mechanism. 
It  is  claimed  that  during  production 

grinding  gears  of  32  teeth,  6-8  pitch 
(stub-tooth  gears  of  6  pitch  cut  to 
8  pitch  depth)  have  indicated  a  total 
accumulated  error  of  0.0005  in.  over 

eight  teeth,  and  stem  gears  of  16 
teeth,  6-8  pitch  have  indicated  a  total 
accumulated  error  of  0.0003  in.  over 
four  teeth. 

The  grinding  wheel  is  mounted  on 
an  alloy  steel  spindle  3  in.  in 
diameter  that  is  hardened,  ground 
and  lapped ;  the  spindle  bearings  are 
of  Lumen  bronze,  tapered  on  the 
outside  to  allow  for  wear  and  adjust- 

ment. Horizontal  adjustment  of  the 
wheel  is  controlled  by  a  handwheel 
graduated  in  thousandths  of  an  inch 
and  shown  at  the  right  of  Fig.  1.  A 
positive  stop  for  the  wheel  and  a 
worm-driven  wheel-truing  device  are 

FIG.  4— WHEEL  REVEaiSED  .\ND  SWTV^T.ED  TO  HJ  DEG.  ON  RIGHT 
SIDE  OP  CENTER 

moves  into  the  same  slot  and  holds  provided.      The    wheelhead    pad    is 

the  disk  until  the  index  finger  haS  equipped  with  an  elevating  mecha- 
traveled    on    the    periphery    of    the  nism    and    the    wheelhead    can    be 
disk  to  the  next  slot,  where  it  drops  swiveled  either  side  of  center  to  any 
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angle  up  to  25  deg.,  giving  a  setting 
such  as  shown  in  Fig.  4. 

The  average  spur  gear  can  be  re- 
versed in  order  to  grind  both  sides 

of  the  teeth,  but  in  the  case  of  a 
gear  that  is  integral  with  the  shaft, 
or  any  gear  that  cannot  be  reversed, 
the  same  result  can  be  obtained  by 

FIG. 5 FIG. 6 

FIG.  5— RKVKRSIEILITY  OF  GUIXDIN'G 
WHEKL.     FIG.  6 — CROS.S-SECTION 

OF   WHEEL 

swiveling  the  wheelhead  in  the  oppo- 
site direction  and  reversing  the 

grinding  wheel.  The  method  of  do- 
ing this  is  shown  diagramatically  in 

Fig.  5.  The  same  holding  arbors  can 
be  utilized  in  this  way. 

One  grinding  cut  is  sufficient  to 
produce  a  satisfactory  finish  in  the 
case  of  the  average  gear,  but  in 
cases  of  bad  distortion  two  cuts  are 
necessary.  When  two  cuts  are  taken, 
from  0.003  to  0.005  in.  of  stock  are 
removed  in  the  first  cut  and  0.001  in. 
in  the  second  cut.  The  heaviest  cut 
that  has  been  tested  on  this  machine 

was  taken,  it  is  stated,  on  a  32-tooth, 
6-8  pitch,  I  in.  face  case-hardened 
gear.  This  cut  was  0.010  in.  on  all 
teeth,  the  grinding  time  was  3  min., 
there  was  no  burning,  and  the  wheel 
used  was  a  Norton  6636  combination 
J.  The  shape  and  size  of  the  wheel 
are  indicated  by  the  sketch  in  Fig.  6. 
It  can  be  seen  that  there  is  over  1  in. 
of  face  wear  obtainable,  which 
should  grind  with  careful  truing 
over  1,000  gears  of  32  teeth. 

The  use  of  this  machine  in  the 
production  of  gears  for  automobile 
transmissions  is  stated  to  have  ef- 

fected a  decided  economy.  Close 
working  limits  as  to  the  form  of 
tooth  and  the  spacing  in  cutting  the 
soft  g3ar  have  been  eliminated,  thus 

doing  away  with  the  fine  finish  cuts. 
In  many  cases  the  total  grinding 
time  is  said  to  be  much  less  than 
that  of  the  finish  cutting  operation. 
Also,  inspection  limits  can  be  es- 

tablished and  maintained  so  that 

gears  can  be  interchangeably  assem- 
bled with  the  assurance  that  as  far 

as  the  gears  are  concerned  the  trans- 
missions are  quieb  running. 

Clark  Lif  t-Truck  Tote  Box 
For  the  purpose  of  increasing  the 

usefulness  of  lift  trucks  and  facil- 
itating the  movement  of  materials 

through  the  process  of  manufacture 
the  Clark  Tructractor  Co.,  Buchanan, 
Mich.,  has  recently  dsvi.sed  and 
placed  on  the  market  a  lift-truck  tote 
box. 
As  shown  in  the  accompanying 

illustration    the    box    is    made   from 

CLARK  LIFT-TRUCK  TOTE  BOX 

hard  wood  and  is  held  together  by 
standard  section  angle  irons.  The 
standard  box  has  a  capacity  of  11 
cu.ft.  and  is  built  to  hold  loads  up 
to  4,000  lb.  A  floor  space  of  38x28 
in.  is  occupied  by  it  and  it  is  32^  in. 

in  height.  The  inside  dimensions  of 
the  box  are  261x361x191  in.  in  width, 
length  and  height,  respectively. 

These  tote  boxes  are  designed  to 
be  carried  either  by  power-driven  or 
hand  lift  trucks.  A  clearance  of  Hi 
in.  above  the  floor  is  provided  be- 

tween the  legs  on  the  side  of  great- 
est length  for  the  power  trucks,  and 

a  clearance  of  7 J  in.  on  the  nar- 
rower side  for  hand  trucks.  Two 

boxes  can  be  carried  at  a  time  on  a 
standard    power    lift    truck. 

Pearson-Scott  Continuous 
Bar-Stock  Feeder 

The  Pearson-Scott  Co.,  1525  East 
Washington  St.,  Indianapolis,  Ind., 
has  placed  on  the  market  the  con- 

tinuous bar-stock  feeder  shown  in 
the  accompanying  illustration.  The 
device  was  designed  for  application 
to  hand  screw  machines  and  is  in- 

tend to  eliminate  the  necessity  for 
resetting  the  collar  or  pusher  on  the 
hand-feeding  mechanism. 

The  gripping  mechanism,  which  is 
shown  at  the  top  of  the  illustration, 
consists  of  a  cast-iron  housing  en- 

closing a  steel  shell.  In  the  shell  are 
two  bronze  jaws,  each  carrying  a 
tool-steel  pawl.  As  the  hand  lever 
is  pushed  backward,  the  jaws  release 
and  slide  on  the  bar;  and  as  the 
lever  is  pulled  forward,  the  jaws 
grip  the  stock  and  pull  it  along.  The 
pawls  are  threaded  and  the  heads  are 
slotted  so  that  they  can  be  adjusted 
by  means  of  a  screwdriver.  The 
stock  is  held  central  between  the 
pawls  by  means  of  two  screws  that 
can  be  adjusted  to  provide  the  neces- 

sary clearance.  The  feeder  can  be 
furnished  for  any  size  of  stock. 

PEARSON-SCOTT  CONTINUOUS  BAR- STOCK  FEEDER 
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Brown  &  Sharpe  Automatic  Manufacturing 
Milling  Machine 

A  manufacturing  type  of  machine 
for  the  automatic  milling  of  duplicate 
parts  in  large  quantities  has  recently 
been  placed  on  the  market  by  the 
Brown  &  Sharpe  Manufacturing  Co., 
Providence,  R.  I.  The  machine,  a 
general  view  of  which  is  shown  in 

Fig.  1,  is  known  as  the  No.  33  auto- 
matic milling  machine. 

The     automatic     control     of    the 

matic  control  of  the  direction  of 

spindle  rotation,  permits  the  auto- 
matic machining  of  many  duplicate 

pieces  on  a  production  basis  that 
would  otherwise  be  handled  by  com- 

paratively slow  methods. 
Although  the  automatic  control  of 

the  spindle  and  table  is  by  means  of 
the  table  dogs,  the  same  result  may 
be  obtained  by  hand  by  means  of  the 

milling   machine,    when   se    desired. 
The  spindle  reverse  is  entirely  in- 

dependent of  the  table  reverse.  The 
constant  fast  travel  and  slow  variable 
feed  of  the  table  may  be  made  to 
function  intermittently  with  the 
table  moving  in  either  direction,  and 
the  spindle  may  revolve  either  right- 
or  left-hand. 

The  spindle  may  be  stopped  while 
the  table  is  on  its  return  travel.  The 
arrangement  is  intended  to  eliminate 
the  marring  of  the  work  by  allowing 
the  cutter  to  run  back  over  the  sur- 

FIG.  1 — B.  &  S.  AUTOMATIC  MANUFACTURING  TYPE  OF  MIM-IXG  MACHINE. 
No.   33  MILLING  MACHINE 

FIG.   2 — FKONT  VIEW  OF  THE 

spindle  and  table  by  means  of  dogs 
located  at  the  front  and  rear  of  the 
table  is  a  feature  of  the  machine. 
The  variable  feed  and  constant  fast 
travel,  as  well  as  the  stopping  of  the 
table,  can  be  automatically  controlled 
by  properly  setting  the  dogs.  The 
dogs  also  provide  for  automatically 
actuating  the  starting,  stopping  and 
reversing  controls  for  the  spindle. 

The  table  and  spindle  may  be  oper-. 
ated  entirely  independently  of  each 

other,  or  they  may  work  in  conjunc- 
tion with  each  other.  The  spindle 

can  be  set  to  run  continuously  in 
either  direction,  or  to  stop  and  start 
in  conjunction  with  the  table  move- 
ments. 

The  constant  fast  travel  in  com- 
bination with  the  slow  variable  feed 

can  be  controlled  automatically  with 
the  table  running  in  either  direction. 
It  is  said  that  the  latter  feature,  to- 

gether  with   the    independent   auto- 

two  controlling  levers  conveniently 
located  on  the  front  of  the  saddle  as 
shown  in  Fig.  2.  The  manipulation 
of  these  controlling  levers  is  simple, 
and  it  is  claimed  that  the  ease  and 
rapidity  with  which  they  may  be 
operated  in  some  cases  gives  faster 
operation  than  when  the  machine  is 
fully  automatically  controlled.  The 

lever  at  the  right  of  the  saddle  con- 
trols the  table  reverse  and  stop,  and 

that  at  the  left  controls  the  spindle 
start  and  stop  in  conjunction  with 
the  fast  and  slow  table  travel.  The 

spindle  will  act  in  conjunction  with 
the  table  or  run  continuously,  de- 

pending on  the  position  of  a  small 
lever  on  the  left-hand  side  of  the 
machine  toward  the  rear.  Another 
lever  on  the  same  side  and  slightly 
forward  of  the  other  disconnects  the 
automatic  spindle  reverse  These 
hand  control  levers  also  permit  the 
operation  of  the  machine  as  a  plain 

face  machined  on  the  forward  move- 
ment of  the  table.  The  provision  for 

i-eversing  the  spindle  permits  the  use 
of  two  sets  of  cutters  with  teeth  fac- 

ing in  opposite  directions,  so  that  a 
cut  can  be  taken  on  both  the  forward 
and  return  movements. 

On  a  shaft,  shovra  in  Fig.  4,  paral- 
lel to  the  main  drive  shaft  and  driven 

from  it  by  spur  gears  are  the  fric- 
tion clutches  for  the  starting,  stop- 
ping and  reversing  of  the  spindle 

automatically.  Power  is  transmitted 
from  the  shaft  by  spur  gears  to 
another  at  the  base  of  the  column  on 
which  is  mounted  a  silent  chain 

sprocket.  The  spindle  drive  through 
the  silent  chain  is  so  arranged  that 
a  system  of  idlers  keeps  the  tension 
constant  regardless  of  the  height  of 
the  spindle.  The  sprocket  in  the  top 

of  the  column  may  be  raised  or  low- 
ered from  the  outside  of  the  machine 

and  permits,  it  is  claimed,  any  neces- 
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KIG.  3— REAR  VIEW  OF  THE  B.  &  S.  AUTOJtIATiC  iIlL,UNG    -UACHINE.     FIG.  4— RIGHT-HAND  END  OF  THE  MACHINE 

sary  adjustments  to  be  easily  and 
quickly  made,  as  when  taking  up 
wear. 
The  machine  is  driven  from  a 

single  pulley  which  runs  at  a  con- 
stant speed  of  350  r.p.m.,  and  is  at- 

tached at  the  rear  of  the  machine  as 
shown  in  Fig.  3.  The  controls  are 

entirely  within  the  machine.  A  fea- 
ture of  the  constant-speed  type  of 

drive  is  the  complete  separation  of 
the  spindle  speeds  and  table  feeds, 
permitting  any  combination  of  the 

two  within  the  capacity  of  the  ma- 
chine. Variations  of  the  spindle 

speeds  are  obtained  through  change 
gears  giving  twelve  changes  of 
speeds  in  geometrical  progression 

from  22  to  180  r.p.m.  in  either  direc- 
tion. The  table  feeds  are  positive 

and  are  entirely  independent  of  the 
spindle  speeds.  There  are  eighteen 
changes  ranging  in  practically  geo- 

metric progression  from  0.38  to  24.54 
in.  per  min.,  which  provide  a  range 
per  revolution  of  the  spindle  of  0.002 
to  0.136  in.  for  small  mills  and  0.017 
to  1.115  in.  for  large  mills. 

Provision  is  made  for  enclosing  a 
constant  speed  motor  within  the  base 
for  a  motor  drive.  The  arrangement 

does  not  increase  the  floor  .space  oc- 
cupied by  the  machine  and  the  motor 

is  well  protected  from  eHlfps  and  dirt. 
The  drive  is  by  belt  equipped  with  an 
automatic  tightener  and  the  whole 
mechanism  is  completely  enclosed  in 
a  cast-iron  guard. 

Another  feature  of  the  machine  is 

the  automatic  lubrication  of  all  oper- 
ating parts  within  the  frame.  The 

oil-tight  cases  contain  reservoirs  into 
which  the  rotating  members  dip,  thus 
supplying  lubricant  to  themselves  and 
at  the  same  time  carrying  the  oil  up 
to  tubes  running  to  the  bearings. 
Rolls  that  dip  into  oil  reservoirs 
keep  a  film  of  oil  constantly  on  the 
table  ways.  The  cutting  lubricant  is 
pumped  to  the  work  from  a  large 
tank  cast  in  the  base.  Two  nozzles 
are  provided  for  supplying  lubricant 
to  the  cutters,  either  or  both  of  which 
may  be  cut  off  if  not  wanted. 
The  machine  has  an  automatic 

longitudinal  feed  of  34  in.  and  a 
transverse  adjustment  of  51  in.  The 
spindle  can  be  adjusted  vertically 
through  a  distance  of  15  in.  The 
spindle  nose  has  a  No.  11  B.  &  S. 

taper,  and  the  hole  through  the  cen- 
ter which  accommodates  the  draw- 

ing-in  rod  is  II  in.  in  diameter.  The 
diameter  of  the  driving  pulley  is  14 
in.  and  it  carries  a  4h  in.  belt. 

The  diameter  of  the  hole  in  the 
bronze  bushing  of  the  arbor  support 
is  2-^  in.  The  distance  from  the 
center  of  the  spindle  to  the  underside 
of  the  overarm  is  5i  in.  The  great- 

est distance  from  the  end  of  the  spin- 
dle to  the  center  of  the  arbor  yoke, 

without  arm  braces,  is  27  in.  The 
maximum  distance  from  the  end  of 

the  spindle  to  the  bushing  in  the  arm 
braces  is  195  in.  and  from  the  spindle 
head  to  the  arm  braces,  24  inches. 

The    over-all    dimensions    of    the 

table  are  74  x  17i  in.  and  its  working 
surface  is  52  x  12^  in.  Three  l-in. 
T-slots  are  provided  on  the  table.  The 
complete  machine  weighs  approxi- 

mately 6,200  lbs.  and  occupies  a  floor 
space  of  108  x  69  inches. 

Danly  Type-Z  Die-Set  for 
Punch  Press 

The  latest  addition  to  the  line  of 

products  of  the  Danly  Machine  Spe- 
cialties Co.,  1613  N.  Lincoln  St.,  Chi- 

cago, 111.,  is  the  Type-Z  die-set  shown 
in  the  illustration  herewith.  The 
device  is  intended  especially  for 

punch  presses  used  by  adding  ma- 
chine and  typewriter  companies  and 

DANLY  TYPE-Z  DIE-SET  FOR 
PUNCH  PRESS 

other  manufacturers  requiring  stamp- 
ings of  accuracy. 

The  die-set  has  a  "floating"  punch 
shank  that  is  claimed  to  relieve 
strains  due  to  the  play  in  the  ram 
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of  the  press.  Long,  hardened,  ground 
and  lapped  bushings  which  never 
leave  the  leader  pins  guide  the  punch. 

The  adapters  which  take  the  place 
of  the  punch  shank  can  be  made  up 
for  either  solid  swivel,  spring  knock- 

out or  positive  knock-out.  A  feature 
of  the  adapters,  which  provides  for 
quicker  set-ups,  is  that  they  need  not 
be  removed  from  the  ram  when 
changing  dies.  It  is  only  necessary 
to  remove  the  clamps  from  the  shoe 
and  slide  the  die-set  from  the 
adapters. 
A  complete  range  of  sizes  is  ob- 

tainable to  accommodate  dies  from 
4  X  4  in.  to  lOs  x  103  in.  All  are  made 

of  carefully  machined  semi-steel  and 
possess  the  advantage  of  interchange- 
ability  of  punch  holders. 

Myers  10-Inch  Engine 
Lathe 

A  10-in.  engine  lathe  with  a  quick 
change  gear  box  mounted  on  the 
front,  as  shown  in  the  illustration 
herewith,  has  recently  been  placed 
on  the  market  by  the  Myers  Machine 

verse  friction  pulleys  running  at  200 
r.p.m.  drives  the  cone  pulley.  A  fea- 

ture of  the  machine  is  the  thread 
dial  attached  to  the  right  of  the 
apron,  which  avoids  the  necessity  of 
using  a  backing  belt  or  reversing 
motor  for  thread  cutting  and  allows 
the  extra  pulley  on  the  countershaft 
to  give  six  additional  speeds.  The 
dial  may  be  disengaged  from  the  lead 
screw  when  not  in  use.  The  cross 
feed  also  is  power  operated,  and  a 
compound  slide  rest  is  provided. 

The  machine  can  be  supplied  with 
a  number  of  attachments  such  as  a 
draw-in  chuck  with  collets  and  a 
taper  attachment.  The  former  at- 

tachment consists  of  a  long  hollow 
steel  bar,  a  hardened  steel  taper 
bush,  and  a  number  of  collets  for 
holding  any  length  bar  stock  up  to 
a  maximum  of  i  in.  in  diameter. 

The  lathe  has  a  distance  between 
centers  of  24  in.,  a  swing  over  the 
ways  of  lOi  in.  and  a  swing  over  the 
the  compound  rest  of  6i  in.  A  No.  2 
Morse  taper  is  provided  for  the 
spindle  and  the  tailstock.  The 
spindle  is  of  high-carbon  steel  and 
runs    in    phosphor-bronze    bearings. 

MYERS   10-INCH   ENGINE  LATHE 

Tool  Corporation,  Columbia,  Pa.  The 
gear  box  provides  for  cutting  25 
threads  from  6  to  52  per  inch.  The 
threads  on  the  lead  screw  are  em- 

ployed only  when  thread  cutting. 
A  three-step  cone  pulley  is  em- 

ployed. The  back  gears  have  a  ratio 
of  7  to  1  and  are  protected  by  a 
swinging-gate  type  of  guard.  A 
countershaft  with  forward  and  re- 

It  has  a  13 -in.  hole  through  it,  so  that 
it  can  carry  a  2-in.  rod. 

The  machine  can  be  furnished  for 
use  on  either  the  floor  or  a  bench. 
The  floor  type  weighs  400  lb.  net, 
and  when  crated  its  dimensions  are 
53x50x30  in.,  respectively,  in  length, 
height  and  width.  The  bench  type 
weighs  360  lb.  and  occupies  a  space 
of  53x22x28  in.  when  crated. 

Tucker  and  Dorsey 
"Leader"  Shop  Trucks 
A  shop  truck  that  is  designed  to 

prevent  the  buckling  under  of  the  end 
wheels  has  recently  been  placed  on 
the  market  by  the  Tucker  &  Dorsey 
Manufacturing  Co.,  Indianapolis, 

Ind. The  truck,  shovra  in  Fig.  1,  is  of 
the     usual     hardwood     construction 

•^'    \^ 

FIG.  1— T  &  D  "LEADER"  SHOP  TRUCK 

with  cast-iron  wheels  and  metal  fit- 
tings. The  feature  of  the  truck  lies 

in  the  end  construction  shown  in 
Fig.  2.  As  can  be  seen,  the  swivel 
wheel  is  held  between  the  end  sill 
and  the  center  platform  girder  by  a 

heavy  stamped-steel  form.  The  form 
is  bolted  to  the  girder,  carried 
around  the  swivel  between  the  hous- 

ing and  top  plate,  then  passes  under 
and  up  the  side  of  the  end  sill  and 
under  the  two  lower  bolts  used  in 
securing  the  swivel  top  or  plate  to 
the  end  sills.  Since  the  platform 

girder  rests  against  the  two  cast- 
iron  lugs  on  the  swivel,  a  rigid  con- 

struction is  obtained. 

The  platform  is  of  I-in.  hardwood 
and  is  triple  nailed  to  a  hardwood 
frame  of  lsx6-in.  section.  The  sec- 

tions are  firmly  bolted  together  with 

heavy  stamped-steel  corner  sockets 
into  which  hardwood  removable 
stakes  are  inserted  as  here  shown. 

FIG.  2 — SWIVEL  WHEEL  AND  END 
CONSTRUCTION 

J 
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"Autosan"  Improved  Metal-Parts 
Washing  Machine 

weight  of  the  work  being  cleaned. The  "Autosan"  metal-parts  wash- 
ing machine  made  by  the  Colt's  Pat- 
ent Fire  Arms  Manufacturing  Co., 

Hartford,  Conn,  and  previously  illus- 
trated on  page  496,  Vol.  56  of  the 

American  Machinist  has  been  en- 
larged, improved  and  adapted  to  the 

cleaning  of  many  of  the  parts  pro- 
duced by  the  automobile  manufac- 

turer. It  is  now  made  upon  the  unit 
principle  with  a  frame  work  of  light 
structural  steel  and  can  be  furnished 
in  practically  any  desired  length  by 
the  joining  of  units.  Fig.  1  shows  a 
general  view  of  a  large  machine  from 
the  spray  side. 

The  pumping  units  are  self-con- 
tained, each  being  provided  with  a 

centrifugal  pump,  driving  motor  and 
independent  control,  all  mounted  upon 
a  cast-iron  base.  The  rotor  shafts 
run  upon  ball  bearings.  The  rotor 
shaft  nearest  the  operating  end  has 
a  worm  which  drives  the  conveyor 
through  a  wormgear,  sprockets  and 
chain. 

The  control  lever  is  located  conven- 
iently  to   the    operator    and    is    ar- 

creased  in  length  by  the  addition  of 
the   required   units.      In    Fig.   2    is 
shown  a  view  looking  through  the 
machine  along  the  conveyor.    Hinged 
doors,  not  shown,  close  the  ends  of 

The  spray  chambers  are  mounted    the  hood,  and  are  opened  and  closed 
from  the  outside  of  the  hood,  so  that    by  the  passage  of  the  work  without 
they   may   be  cleaned   at  any   time    attention   from  the  operator.    Con- 

FIG.  1— COLT  'AUTOSAN"  METAL-PART.S  WASHING  MACHINE 

Without  dismantling  the  machine,  by    veyors  can  be  arranged  at  each  end 
merely  removing  the  plugs  at  either    for  handling  the  work  to  and  from 
end.    Th§  machine  is  provided  with    the    machine    when    the    conditions 

ranged  to  stop  the  movement  of  the    tanks  of  ample  capacity  for  holding    warrant. 

  » 

Westinghouse  Automatic 
Auto-Starter 

A  decrease  in  size  and  an  increase 
in  reliability  are  claimed  to  be  the 
features  of  an  automatic  auto-starter 
recently  placed  on  the  market  by  the 

Westinghouse  Electric  &  Manufac- 
turing Co.,  East  Pittsburgh,  Pa.,  for 

use  in  starting  squirrel-cage  induc- 
tion motors  such  as  commonly  used 

for  machine  drives.  The  entire 
mechanism  of  the  starter  is  inclosed 

within  a  sheet-steel  case  provided 
with  covers,  which  are  removed  in 
the  accompanying  illustration.  The 
tank  enclosing  the  contacts  can  be 

dropped  to  permit  of  inspection. 
The  auto-transformer  is  built  of 

silicon-steel  laminations  with  insu- 
lated coils,  which  are  provided  with 

taps  for  adjusting  the  starting  volt- 
age and,  consequently,  the  starting 

torque.  The  contacts  are  of  the 
rolling  type.  They  are  actuated  by 
a  dual  magnetic  mechanism  which 
automatically  closes  the  starting  con- 

tacts first,  holds  them  for  a  prede- 
termined time,  depending  on  the  set- 

ting of  the  accelerating  relay,  and 
then  automatically  opens  the  starting 
contacts  and  at  once  closes  the  run- 

ning contacts. 
Interlock  fingers  are  connected  to 

FIG. -END  VIEW  OP  "AUTOSAN,"  SHOWI.NG  CONVEYOR 

conveyor  without  stopping  the 
sprays.  An  automatic  safety  stop  is 
provided  so  that  should  a  piece  of 
work  catch  in  the  conveyor,  the  ma- 

chine will  stop  and  remain  inoperative 
until  the  piece  is  dislodged.  The 
conveyor  is  made  up  of  separate  links 
J  in.  thick.  It  is  supported  through- 

out the  length  of  the  machine  by  a 
series  of  idle  rollers,  that  sustain  the 

the  soda  solution  and  rinsing  water, 
and  each  tank  has  a  steam  coil  for 
heating  the  contents.  When  heated 
to  the  required  temperature,  the 
main  valve  is  closed  and  sufficient 
steam  admitted  through  a  needle  by- 

pass to  maintain  the  proper  degree 
of  heat. 

The  machine  is  regularly  manufac- 
tured  in   ten   sizes   and  may  be   in- 
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WBSTINGHOUSE  AUTOMATIC 
AUTO-STARTER 

the  rotating  shaft  so  that  when  the 
starter  is  in  the  running  position  the 
fingers  make  a  circuit  which  main- 

tains itself  through  the  run  magnet. 
The  run  magnet,  therefore,  also  func- 

tions as  a  low  voltage  relay.  The 
control  relay  is  given  a  definite  time 
limit  by  means  of  a  dash-pot  so  that 
the  time  of  starting  a  motor  may  be 
adjusted  for  any  period  up  to  a  maxi- 

mum of  15  seconds. 
The  starter  is  operated  either  by 

a  master  switch  or  by  push  buttons 
for  remote  control.  Full  automatic 
operation  may  be  obtained  by  the  use 
of  a  float  switch  or  a  pressure  gage 
relay. 

Overload  protection  on  all  phases 
is  provided  by  a  two-coil,  overload 
relay  connected  in  two  of  the  phases. 
An  inverse-time-limit  arrangement 
prevents  the  overload  relay  from 
opening  the  circuit  on  instantaneous 
peak  loads.  A  latch  is  fitted  to  the 
relay  which  prevents  starting  the 
motor  after  overload  until  the  relay 
has  been  reset  electro-magnetically 

by  a  reset  push  button.   " 

Langelier  Drilling  and  Tap- 

ping Machines  for  Ter- 
minal Boxes 

The  Langelier  Manufacturing  Co., 
Arlington-Cranston,  R.  I.,  has  re- 

cently developed  two  machines  for 
drilling  and  tapping  the  terminal 
boxes  used  on  electric  wiring. 

The  machine  shown  in  Fig.  1  drills 
four  holes  simultaneously  and  taps 
them  in  a  succeeding  movement 
without  removing  the  work  from  the 
machine.  The  terminals  are  held  in 
a  sliding  fixture,  built  especially  to 
accommodate  the  particular  part  for 
which  the  machine  is  set  up.  Two 
opposed  spindles  af  the  front  of  the 
machine  each  carrying  a  Langelier 
multiple  drilling  unit  having  two 
auxiliary  spindles  mounted  at  close 

center  distance  and  driven  by  means 
of  an  eccentric  bushing  in  the  end 

of  the  main  spindle.  The  two  tap- 
ping spindles  at  the  rear  of  the  ma- 

chine are  similiarly   equipped. 
The  two  drilling  spindles  have  an 

endwise  movement  actuated  by  a 
double  rack  and  pinion  operated  by 
means  of  the  ̂ pner  one  of  the  pair  of 
hand  levers  to  be  seen  at  the  right, 
a  movement  of  which  feeds  all  four 
drills  toward  the  central  fixture  at 
the  same  time.  The  feeding  pinion  is 
keyed  to  the  inner  end  of  the  sleeve, 
to  the  outer  end  of  which  is  attached 
the  feeding  lever.  Passing  through 
this  sleeve  is  a  shaft  having  at  the 

treadle   and    causes    the    spindle   to| 
reverse  and  withdraw  the  taps  auto- matically. 

The  yokes  through  which  the  feed-i 
ing  movement  of  the  hand  lever  ig 
communicated  to  the  spindles  are 
suspended  between  two  opposed 
springs  so  that  the  actual  rate  of 
advance  and  recession  is  governedj 
only  by  the  lead  and  speed  of  ro 
tation  of  the  taps,  and  is  therefore 
independent  of  the  operator. 

The  driving  pulleys  for  all  spindle 
are  mounted  upon   independen;  balj^ 
bearings,  so  that  the  spindles  are  re 
lived    of    belt    strain.       Adjustable 

stops  are  provided  to  limit  the  for- 

FIG.  1— LANGELIER  HORIZONTAL,  MACHINE  FOR  DRILLING  AND 
TAPPING  FOUR  HOLES 

inner  end  the  pinion  for  feeding  the 
tapping  spindles  forward,  and  at  the 
outer  end  the  operating  lever. 
The  rotative  movement  of  the 

drill  spindles  is  derived  through 

open  and  crossed  belts  from  an  over- 
head countershaft.  Another  pair  of 

belts  drives  from  the  same  counter- 
shaft to  the  two  clutch  pulleys  at 

the  center  of  the  jackshaft  mounted 
on  brackets  at  the  rear  of  the  ma- 

chine. This  shaft  drives  the  tap- 
ping spindles  in  opposite  directions 

by  means  of  the  shoi-t  belts  -to  be 
seen  in  the  illustration.  The  re- 

versing clutch  is  connected  with  the 
treadle  so  that  when  the  latter  is  de- 

pressed and  held  in  position  by  a 
catch,  the  tapping  spindles  are  driven 
in  a  right-hand  direction  until  the 
advancing  spindles  reach  and  oper- 

ate a  knockout,  which   releases   the 

ward  movement  of  the  drills  and  the! 

feeding  yokes  upon  all  spindles  arej 
adjustable  to  compensate  for  the! 

gradual  shortening  of  the  drills  and^ 
taps  as  they  are  ground  away  in 
successive  reshai-penings. 

A  sliding  steadyrest  is  attached  to 
each  of  the  drill  spindles  to  carry 
guide  bushings  for  the  drills.  As 
these  rests  contact  with  the  work- 
holding  fixture  they  remain  station- 
arj',  while  a  spring  allows  the 
advance  of  the  spindles  to  continue. 

The  work-holding  fixture  clamps 
the  piece  by  a  single  movement  of 
a  cam  lever  and,  as  the  drilling  is 
completed,  the  fixture  slides  to  the 
rear  of  the  machine,  bringing  the 
drilled  holes  into  alignment  with  the 
taps.  The  normal  rotative  speed  of 
the  drill  spindles  is  2,100  r.p.m.  and 
of  the  tapping  spindles   565   r.p.m.. 
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variable  by  means  of  cone  pulleys 
upon  the  countershaft  if  desired.  The 
machine  occupies  a  floor  space  of 
5  X  2i  ft.  and  is  approximately  5  ft. 
high.  The  net  weight  is  1,100 
pounds. 

The  machine  shown  in  Fig.  2  is 
designed  for  the  same  class  of  work 
where  there  is  but  a  single  hole  to 

be  drilled  and  tapped.  The  mechan- 
ism is  of  a  similar  nature  to  the 

machjne  previously  described,  except 
that  the  reversal  of  the  tap  is 
accomplished  by  a  Jarvis  tapping 
chuck. 

The  drive  is  by  a  jingle  belt  from 
an  overhead  shaft  to  tight  and  loose 
pulleys  upon  the  horizontal  shaft  at 
the  rear  of  the  machine.  This  shaft 
drives  through  helical  gearing  two 
upright  shafts,  each  terminating  in 
a  driving  pulley  at  the  upper  end, 
from  which  short  belts  drive  directly 
to  the  spindles.  The  helical  gears 
are  enclosed  and  run  in  oil.  Guards 
are  provided  partially  to  enclose  the 
belts. 

The  feed  for  both  spindles  is  ac- 
tuated by  a  single  hand  lever  to  the 

right  of  the  column.    The  work  hold- 

p'
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FIG.  2— MACHINE  FOR  DRILLING  AND 

TAPPING  SINGLE  HOLES 

ing  fixture  slides  sidewise  under  the 
spindles,  and,  as  in  the  other  ma- 

chine, the  work  is  clamped  by  the 
movement  of  the  lever.  A  bushing 
in  a  sliding  steadyrest  guides  the 
drill.  The  fixture  must  be  designed 
to  accommodate  the  particular  piece 
of  work  for  which  the  machine  is  set. 

This  machine  is  intended  to  stand 
on  a  bench.  It  occupies  a  bench  space 
of  1  ft.  6  in.  X  1  ft.  3  in.,  and  weighs 
approximately  250  pounds. 

"Little  Giant"  Combination 
Metal  and  Wood  Lathe 

By  the  use  of  both  metal  and  wood 
working  attachments  many  metal 
and  wood  working  operations  may 
be  performed  on  a  recently  marketed 
lathe,  shown  in  the  illustration  here- 

with, manufactured  by  the  Little 
Giant  Co.,  Mankato,  Minn.  The 
standard  bed  is  48  in.  in  length,  7  in. 
in  width,  6?  in.  in  depth  and  stands 
36  in.  above  the  floor.  The  greatest 
distance   between   centers    is   25    in. 

has  a  cross  feed  and  swivel  rest.  The 
latter  is  driven  by  the  lead  screw, 
from  the  rear  end  of  the  headstock 
spindle.  All  combinations  ranging 
from  1-48  to  }i  in.  are  available.  The 
hand  and  compound  swivel  tool  rests 
are  interchangeable.  The  compound 
swivel  rest  is  used  for  general  work. 
The  toolpost  slide  has  a  circular  ba.se 
graduated  through  the  full  circle. 

Special  features  of  the  machine 
which  make  it  adaptable  for  many 
metal  working  operations  are  the 
turi'et,    milling,    motor    wheel,    gear 

•LITTLE  GIANT"  COMBINATION  METAL  AND  WOOD  LATHE 

Beds  of  greater  size  can  be  fur- 
nished, however. 

The  headstock  of  the  machine  has 
a  length  of  13}  in.  and  a  width  of 
10 1  in.  at  the  base.  Its  overall 

height  is  9  in.  Tapered  bronze  bear- 
ings are  provided  that  can  be  ad- 

justed to  keep  the  headstock  spindle 
in  alignment  with  the  tailstock  spin- 

dle. The  alloy-steel  headstock  spindle 
is  17  in.  long,  1}  in.  in  diameter  and 
has  a  J  in.  hole  through  the  center. 
It  is  threaded  at  both  ends  so  that 

faceplates  and  chucks  may  be  at- 
tached to  it.  Eight  spindle  speeds 

are  possible,  ranging  from  30  to  360 
r.p.m.  The  spindle  is  driven  by 
means  of  a  4-step  cone  pulley.  A 
No.  3  Morse  taper  hole  is  employed. 

The  tailstock,  which  has  a  base 
7x7  in.  and  height  of  8  in.,  is  clamped 
to  the  bed  by  means  of  a  hand  lever. 
It  is  furnished  with  a  setover  device 

for  taper  work.  The  alloy-steel  tail- 
stock  spindle  is  72  in.  long,  11  in.  in 
diameter  and  has  a  travel  of  4  inches. 

Both  hand  and  automatic  feed  car- 
riages can  be  provided.    The  former 

cutting,  thread  cutting,  and  grinding 
attachments.  The  automatic  turret 
head  has  six  post  holes  to  receive 
tools  and  is  claimed  to  practically 
convert  the  lathe  into  a  screw  ma- 

chine. The  milling  attachment  can 
be  installed  at  the  rear  end  of  the 

lathe,  and  handles  any  class  of  mill- 
ing work  within  its  range.  For 

cutting  gears,  keyways  and  splines 
the  gear  cutting  attachment  can  be 
used,  and  threads  from  1-48  to  J  in. 
may  be  cut  on  the  thread  cutter.  The 
grinding  attachment  may  be  used  for 
grinding,  buffing  and  sharpening 
work.  Other  attachments  include  a 
band  saw,  saw  table,  jointer,  planer, 
morticer,  sander  and  buffer  for  wood 
working  operations. 

The  floor  space  occupied  by  the 
lathe  when  on  floor  legs  is  24x50  in. 
and  it  stands  46  in.  high.  On  a 
bench  the  lathe  occupies  a  bench 
space  of  11x50  in.  and  is  19  in.  high. 
When  used  as  a  wood  lathe  a  1-hp. 
motor  for  light  work  and  J-hp.  motor 
for  heavy  work  running  at  1,800  r.p.m. 
is  recommended. 



608 AMERICAN     MACHINIST 
Vol.  58,  No.  16 

*'Namco"  Hardened  Self- 

Opening  Die-Heads 
The  National  Acme  Co.,  Cleveland, 

Ohio,  has  recently  brought  out  a  line 

of  hardened   self-opening   die-heads 

chasers  is  given  a  running  test. 
The  shank  for  the  die  is  made 

either  soft  or  hard,  as  desired,  a 
hardened  plate  for  the  screw  being 
supplied  when  a  soft  shank  is  used. 
An  inside  trip  can  also  be  furnished. 

"NAMCO"   HARDENED  SELF-OPENING  DIE-HEADS 

made  in  both  the  non-revolving  type, 
as  shown  at  the  left  in  the  illustra- 

tion, and  the  revolving  type  shown  at 
the  right. 

The  non-revolving  type  is  used  on 
hand  screw  machines,  turret  lathes 
and  other  machines  where  the  thread- 

ing tool  is  not  revolved.  Seven  sizes 
are  available,  with  capacities  for 
straight  threads  ranging  from  a 
minimum  of  A  in.  to  a  maximum  of 
3  inches. 

The  revolving  type  opens  and  closes 
automatically  while  running.  This 

type  is  used  on  automatic  screw  ma- 
chines and  other  similar  machines 

where  the  work  is  stationary  while 
the  die  revolves,  or  where  both  the 
work  and  die  revolve.  Five  sizes  are 

available  with  a  capacity  for  straight 
threads  from  a  minimum  of  A  in. 
to  a  maximum  of  2i  inches. 

The  body  and  shank  are  made  in 
one  piece,  as  are  also  the  cam  and 

cup,  so  as  to  obtain  a  simple  con- 
struction. A  number  of  small  parts 

are  eliminated  because  the  bearing  of 

the  chasers  is  directly  against  the 

solid  cup-cam.  There  is  no  face  cup 
to  hold  chips  and  dirt.  With  the  ex- 

ception of  the  chasers  there  are  in 

all  only  ten  parts  used  in  the  con- 
struction of  the  die-heads. 

All  the  working  parts  are  hard- 
ened, ground  and  made  of  alloy  steel. 

The  chasers  are  hobbed  and  lapped, 

and  are  ground  at  the  bottom.  They 
fit  hardened  and  ground  plates,  and 
are  supported  to  provide  rigidity 
while  cutting.  The  chasers  are  fitted 
so  as  to  project  beyond  the  body  of 

the  die-head  and  thus  permit  thread- 
ing close  to  shoulders  and  to  provide 

freedom  from   chips.      Each   set   of 

A  screw  in  the  side  of  the  head  pro- 
vides for  varying  the  diameter. 

Changing  from  right-  to  left-hand 
threads  can  be  easily  done. 

"LitUe  Giant"  Band  Sawing 
Machine 

The  Little  Giant  Co.,  Mankato, 

Minn.,  has  recently  placed  on  the 
market  a  line  of  band  saws,  belt  or 
motor  driven,  and  made  in  four  sizes 
having  wheels  from  12  to  48  in.  in 

diameter.     The  accompanying  illus- 

tration shows  the  model  A  machine, 
which  has  a  wheel  12  in.  in  diameter. 

The  main  frame  is  a  heavily  ribbed 

one-piece  casting.  All  working  parts 
are  full  enclosed.  The  upper  wheel 
is  spring  mounted  and  adjustable  to 
suit  the  blade  length. 

The  table  can  be  tilted  45  deg. 

outward  by  means  of  a  graduated  ad- 
justment and  has  an  adjustable  grad- 

uated fence  for  ripping.  Disk  roller 

guides  are  provided  above  and^below 
the  table  to  guide  the  saw  blades.  A 
sliding  drawer  at  the  rear  of  the  base 
of  the  machine  catches  the  saw  dust. 

The  machine  is  equipped  with  S.K.F. 

self-aligning  ball  bearings  through- out. 

Motor  and  belt  driven  machines 

can  be  changed  from  one  type  to  an- 
other, and  either  type  removed  from 

its  base  for  bench  mounting.  The 
motor  driven  equipment  has  a  safety 

plug  box  attachment  to  prevent  dam- 
age   to    the    motor    by    overloading. 

A  motor  of  i-hp.,  1,200  r.p.m. 
drives  the  model  A  machine  illus- 

trated. The  machine  occupies  a  floor 
space  of  15  x  20  in.,  has  an  overall 
height  of  60  in.  and  weighs  300  lbs. 
The  12  x  12  in.  table  is  38  in.  from 

the  floor.  An  auxiliary  table  4x9 
in.  is  also  provided.  The  main  saw 
frame  is  38  in.  high,  13 i  in.  deep, 

and  4i  in.  wide  and  has  a  throat 

space  10  in.  deep  and  6  in.  high.  The 
upper  band  wheel  adjustment  is  2  in., 
and  the  length  of  the  saw  bearing  on 
the  guide  disk  is  li  in.  With  the 
band  wheels  traveling  at  1,200  r.p.m. 

a  saw  speed  of  3,800  ft.  per  minute 

is  produced. 
The  machine  may  be  used  as  an 

attachment  for,  and  driven  from,  the 

company's  wood  lathes  and  combina- 
tion wood  and  metal  lathes. 

•LITTLE  GIANT"  BAND  SAWING 
MACHINE 

Argentina  and  the  Motor 
Car  Industry 

Prior  to  the  war,  Argentina  had  im- 
ported upward  of  17,000.  automobiles, 

the  annual  imports  having  increased 
progressively  over  a  period  of  15  years, 
states  a  trade  information  bulletin  of 
the  Department  of  Commerce.  These 
automobiles  were  largely  European 
passenger  cars  with  small  motors  for 
use  chiefly  in  the  cities  of  Buenos  Aires 
and  Rosario.  By  1913,  which  was  the 
record  year  in  motor-car  sales,  the  total 
importation  was  5,115  cars,  of  which 
American  cars  made  up  20  per  cent. 
These  were  mostly  low-priced  light  cars 
and  were  destined  for  use  in  the  coun- 

try districts.  It  was  the  American  light 
car  that  was  the  pioneer  in  the  Argen- 

tine country  districts,  but  at  the  begin- 
ning of  the  war  in  1914  American 

motor-car  popularity  was  still  limited 
to  the  sphere  of  the  low-priced  car  for 
rough  country  use. 
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News  Section 
Support  of  Industrial  Leaders  Sought 

for  Church  Motion  Pictures 
Two  well  known  manufacturers  have 

just  taken  hold  of  the  Church  Motion 
Picture  Corp.,  which  utilizes  the  screen 
for  the  purpose  of  mora)  and  religious 
education.  It  is  a  merger  company 
which  has  gathered  up  the  films  and 
experience  of  the  principal  pioneer  com- 

panies in  its  field.  It  is  now  proposed 
to  create  a  foundation  organization 
which  will  have  a  channel  for  con- 

tributions, but  will  also  be  a  commercial 
business  capitalized  at  three  million  dol- 

lars of  preferred  stock  paying  eight  per 
cent,  which  will  be  offered  to  the  public, 
and  particularly  to  the  men  engaged  in 
industry  whose  support  is  invoked  and 
imperatively  needed  not  merely  from  a 
patriotic  and  educational  point  of  view, 
but  for  the  preservation  of  industry  in 
general. 

William  H.  Barr,  president  of  the 
National  Founders  Association,  is  pres- 

ident and  John  E.  Edgerton,  president 
of  the  National  Association  of  Manu- 

facturers, is  chairman  of  the  board. 
In  a  recent  letter  to  the  National 

Founders  Association,  Mr.  Barr  says, 
referring  to  himself  and  Mr.  Edgerton, 

"We  shall  devote  our  energy  to  make this  Foundation  a  success,  and  we  have 
undertaken  the  plan  only  after  the 
most  thorough  study  of  the  proposal 
itself,  and  of  the  situation  which  it  is 
intended  to  help  correct.  Time  and 
again  in  this  letter  we  have  discussed 
the  necessity  of  economic  education, 
and  of  the  desirability  of  impressing 
upon  the  people  the  essential  facts  of 
sound  government.  The  world  has  a 
perfect  object  lesson  of  what  happens 
when  a  country  or  a  people  violate  eco- 

nomic laws  and  seek  to  set  up  govern- 
ments that  are  based  on  the  greed  of 

some,  the  theories  of  others,  and  the 
speculative  philosophies  of  men  who  are 
utterly  impractical. 

What  Is  Asked 

"The  proposal  is  that  the  industrial leadership  of  the  United  States  shall 
furnish  a  part  of  the  initial  capital 
funds  of  this  Foundation.  There  is- 
need  for  moral,  patriotic,  and  economic 
education  in  America." 

The  letter  then  goes  on  to  describe 
the  facilities  of  the  corporation  and 
the  demand  for  its  films. 

In  conclusion  Mr.  Barr  says,  "These 
facts  with  regard  to  the  Church  Motion 
Picture  Corp.  of  course  will  be  merely 
the  basis  upon  which  will  be  started 
'The  Foundation'  and  to  which  will  be 
brought  the  genius  of  the  motion  pic- 

ture field,  the  knowledge  of  economics 
of  men  who  are  high  in  industry  and 
finance,  the  moral  and  ethical  power 
of  the  great  teachers  and  preachers  and 
the  patriotic  effort  of  men  who  have 
studied  the  political  and  social  condi- 

tions which  today  are  tending  danger- 
ously towards  a  change  in  our  institu- 

tions. The  new  organization  will  reach 
into  every  comer  of  the  country  and 
will  set  up  a  means  of  education  which 

will  have  illimitable  benefits  for  every 
citizen. 

"These  things  cannot  be  done  without 
that  co-operation  which  is  based  on  in- 

tense interest  and  intense  loyalty  to  our 
country  without  regard  to  class.  But 
the  industrialists  of  the  United  States 
are  more  gravely  concerned  with  the 
success  of  this  movement  than  any 
other  body,  and  it  is  to  them  that  this 
first  appeal  is  issued,  and  it  is  from 
them  that  great  support  is  expected." 

Indianapolis  Business 
Shows  Gain 

The  volume  of  business  done  by  the 
machinery  houses  in  Indianapolis  seems 
to  increase  steadily,  according  to  C.  A. 
Rassmann,  vice  president  of  the  Von- 
negut  Machinery  Co.  However,  during 
the  last  week  or  two  there  has  been 
somewhat  of  a  lull,  which  was  to  be  ex- 

pected following  a  three  months'  period 
of  unusual  activity.  Most  of  the  ac- 

tivity in  the  machinery  trade  comes 
from  the  automotive  industry  and  the 
allied  industrials.  The  demand  for 
machine  tools  from  the  accessories 

manufacturers  is"  forming  quite  a  large portion  of  the  total  volume. 
One  of  the  largest  industrial  enter- 

prises that  will  be  established  in  In- 
diana this  year  is  the  Sullivan  Machine 

Co.,  that  is  making  preparations  to 
move  its  plant  from  Chicago  to  Michi- 

gan City,  Ind.  The  erection  of  the 
buildings  that  are  to  house  the  plant 
has  been  under  way  in  Michigan  City 
for  nearly  a  year,  and  it  will,  probably, 
require  another  year  to  complete  all  of 
the  structures  that  are  on  the  com- 

pany's building  program. 
It  is  the  plan  of  the  company  to  start 

its  factory  operations  by  June  1  in 
buildings  that  will  be  ready  by  that 
time,  and  from  then  on  to  expand  its 
operations  as  buildings  are  finished. 

Probably  the  most  important  thing  in 
the  city  at  the  present  time,  insofar  as 
it  concerns  the  industry,  is  the  attempt 
being  made  to  lower  fire  insurance 
rates.  Not  only  is  the  trade  interested, 
but  it  is  taking  an  active  part  in  the 
movement.  A  reduction  of  rates  by 

placing  the  city  in  a  higher  classifica- 
tion will  mean  the  saving  of  thousands 

of  dollars  annually. 

Standardizing  Symbols 

Sponsorship  for  the  standardization 
of  engineering  and  scientific  abbrevia- 

tions and  symbols  has  been  assigned  to 
the  American  Association  for  the  Ad- 

vancement of  Science,  the  National  Re- 
search Council,  the  Society  for  the  Pro- 
motion of  Engineering  Education,  and 

the  U.  S.  Bureau  of  Standards,  jointly 
by  the  American  Engineering  Stand- ards Committee. 

Southern  Metal  Trades Thriving 

Pig  iron  production  in  the  Alabama 
district  now  has  reached  almost  an 
average  of  250,000  tons  per  month, 
which  is  the  biggest  production  noted 
since  the  peak  period  of  1920,  according 
to  figures  of  the  Southern  Metal  Trades 
Association,  of  Atlanta,  Ga.  The  first 
quarter  of  the  present  year  will  total 
approximately  700,000  tons,  and  as  pro- 

duction is  steadily  increasing  from 
month  to  month  the  remaining  three 
quarters  should  bring  the  total  to  at 
least  3,000,000  tons,  considerably  more 
than  double  that  of  1921,  and  from  30 
to  35  per  cent  greater  than  production 
in  1922.  It  was  toward  the  latter  part 
of  1922  that  the  industry  in  the  South 
began  its  gradual  recovery  from  the 
long  period  of  business  depression. 

While  Alabama  is  the  greatest  iron 
producing  state  in  the  South,  there  are 
a  number  of  furnaces  also  in  Tennessee 
and  North  Carolina,  and  the  association 
reports  that  production  is  more  active 
in  these  states  than  it  has  been  in  the 
past  three  years. 

Practically  all  lines  of  industry  in 
the  South  now  are  operating  again  on 
a  healthy  basis,  with  the  outlook  prom- 

ising that  1923  will  be  one  of  the  best 
industrial  years  of  the  past  decade.  In 
the  metal  trades  industries,  factories 
are,  for  the  most  part,  going  at  capac- 

ity, and  there  has  been  more  foundry 
and  machine  shop  construction  in  this 
district  the  past  three  months  than  for 
some  years. 

Building  is  unusually  active  over  the 
entire  South,  and  bids  fair  to  remain 
so,  with  many  of  the  larger  Southern 
cities  looking  forward  to  new  construc- 

tion records  this  year. 
Financially  the  Federal  Reserve  Bank 

of  Atlanta  reports  the  Southeastern  dis- 
trict in  the  best  shape  it  has  beer, 

since  1920. 

Export  Shipments 

There  has  been  a  healthy  increase 
during  the  past  few  months  in  export 
trade  out  of  Southeastern  ports  for 
the  metal  trades  industries  of  the  South- 

east, according  to  a  report  by  William 
Dunn,  Jr.,  secretary  of  the  Southern 
Metal  Trades  Association.  This  busi- 

ness has  now  reached  the  largest 
volume  in  the  past  three  or  four  years, 
and  is  increasing  steadily.  Principal 
buyers  at  this  time  are  the  Latin- 
American  countries,  with  Cuba,  Central 
America  and  some  of  the  South  Ameri- 

can countries  taking  considerable  quan- 
tities of  Southern  iron  products.  Cuba 

especially  is  purchasing  large  quantities 
of  machinery  and  supplies  of  this  nature 
from  Southern  manufacturers.  Con- 

siderable machinery,  railroad  equipment, 
supplies,  etc.,  are  also  being  shipped 
from  Southeastern  ports  to  more  distant 
foreign  countries,  with  the  present  out- 

look giving  promise  that  1923  will  prove 
one  of  the  best  export  years  Southern 
metal  trades  industries  have  ever  en- 

joyed. 
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Will  Devise  Safety  Code 
for  Forging 

The  formulation  of  a  national  safety- 
code  for  the  forging  industry  will  be 
undertaken  immediately  as  a  result  of 
the  decision  of  a  conference  of  the  prin- 

cipal organizations  interested  in  the 
subject  recently  held  in  New  York  City 
on  the  call  of  the  American  Engineer- 

ing Standards  Committee  under  whose 
procedure  the  code  will  be  developed. 
The  conference  by  resolution  re- 

quested that  the  code  include  the  haz- 
ards of  drop  forging  and  other  hammer 

forging  as  well  as  all  hazards  peculiar 
to  the  forging  industry  and  associated 
with  the  machines  used  in  the  industry 
whether  or  not  they  occur  at  the  point 
of  operation.  The  same  resolution  sug- 

gested that  the  code  do  not  include  the 
hazards  of  cold  extrusion  of  non-fer- 

rous metals,  or  hydraulic  presses,  ex- 
cept as  the  sectional  committee  may 

find  it  desirable  to  include  small  types 
of  the  latter,  and  that  the  inclusion  of 
hot  pressing,  bull-dozing,  and  other 
forging  operations,  such  as  those  of  bolt- 
heading  and  rivet-making  machines,  be 
left  to  the  discretion  of  the  sectional 
committee. 

The  Safety  Code  Correlating  Com- 
mittee, that  acts  in  an  advisory  capac- 

ity to  the  American  Engineering  Stand- 
ards Committee,  has  formally  recom- 

mended that  the  code  be  developed 
under  the  joint  sponsorship  of  the  Na- 

tional Safety  Council  and  the  American 
Drop  Forging  Institute. 

Decrease  in  Freight  Car 
Shortage 

Shortage  in  all  classes  of  freight  car 
equipment  amounted  to  68,986  cars  on 
March  31,  which  was  a  decrease  of 
2,457  since  March  22,  according  to  re- 

ports recently  filed  by  the  carriers  with 
the  American  Railway  Association. 

The  shortage  in  box  cars  totaled  30,- 
849,  or  a  reduction  of  2,841  in  slightly 
more  than  a  week,  while  the  shortage 
in  coal  cars  totaled  29,281,  or  a  reduc- 

tion within  the  same  period  of  634  cars. 
At  the  same  time,  surplus  freight 

cars  in  good  repair  and  immediately 
available  for  use  totaled  14,196  on 
March  31.  This  was  an  increase  of 
1,455  in  slightly  more  than  a  week. 
Surplus  box  cars  in  good  repair  totaled 
3,266,  an  increase  of  656  since  March 
22,  while  surplus  coal  cars  totaled  3,785 
or  a  decrease  of  326  within  the  same 
period.  __ 

Japanese  Industrialist 

Inspects  Big  Plant 
Y.  Yamaka,  managing  director  of 

the  Shinyetsu  Hydro-Electric  Power 
Co.,  Tokyo,  Japan,  recently  visited  the 
plant  of  the  Westinghouse  Electric  & 
Manufacturing  Co.,  East  Pittsburgh, 
Pa.,  accompanied  by  Hikcichi  Tsu- 
tsumi,  manager  of  Takata  &  Co.,  New 

York,  _  well  known  Japanese  repre- 
sentatives of  the  electric  company. 

Mr.  Yamaka  and  Mr.  Tsutsumi  were 
conducted  through  the  large  shops  of 
the  East  Pittsburgh  works  by  H.  F. 
Griffith,  assistant  to  the  general  man- 

ager of  the  Westinghouse  Electric  In- 
ternational Co.,  Stephen  Q.  Hayes, 

general  engineer,  who  is  well  known 
throughout  Japan  for  his  work  in  con- 

nection with  Japanese  power  develop- 

ments for  the  Westinghouse  Co.,  and 
Frank  D.  Newbury,  manager  of  the 
power  engfineering  department  of  the 
Westinghouse  Co.  and  designer  of  large 

generators. During  his  tour  of  the  plant,  Mr. 
Yamaka  inspected  large  power  appa- 

ratus being  built  by  the  Westinghouse 
Co.  for  Japanese  power  developments, 
the  contracts  for  which  were  received 
by  the  Westinghouse  International  Co. 

Winslow  Blanchard 
Winslow  Blanchard,  president  of  the 

Blanchard  Machine  Co.,  of  Cambridge, 
Mass.,  died  at  his  home  in  Waban, 
Mass.,  April  7,  after  an  illness  of  some 
months.  He  was  born  in  Dorchester, 
the  son  of  John  W.  and  Harriet 
(Chambers)  Blanchard,  Sept.  24,  1865. 
He  was  a  graduate  of  the  Institute  of 

WINSLOW  BLANCHARD 

Technology  in  the  class  of  1888.  In 
his  early  professional  life  he  served  OB 
the  engineering  staffs  of  the  Boston 
Heating  Co.,  Boston,  and  of  the  Metro- 

politan Sewerage  Commission,  but  for 
more  than  twenty  years  he  had  been 
associated  with  the  company  of  which 
he  was  the  head. 

He  was  active  and  prominent  in  the 
trade  associations  connected  with  his 
business.  He  had  held  all  the  chief 
executive  offices  of  the  Boston  branch  of 
the  National  Metal  Trades  Association, 
and  at  the  time  of  his  death  was  one 
of  the  three  honorary  members.  He 
was  treasurer  of  the  Associated  Indus- 

tries of  Massachusetts,  first  vice- 
president  of  the  National  Machine  Tool 
Builders'  Association,  one  of  the  Board of  Governors  of  the  Massachusetts 

Charitable  Mechanics'  Association,  and 
a  member  of  the  Employers'  Associa- tion of  eastern  Massachusetts.  He  was 

a  member  of  the  Engineers'  Club  of Boston,  of  the  Machinery  Club  of  New 
York,  the  Wellesley  Country  Club  and 
the   Waban   Neighborhood   Club. 
He  is  survived  by  his  wife,  two 

brothers,  and  his  sister. 
His  death  has  been  a  real  loss  to  the 

machinery  industry,  where  he  was  well 
known  and  universally  liked  because  of 
his  strong  personality  and  his  square dealing. 

Labor  Shortage  Reports 
Investigated 

The  idea  that  a  labor  shortage  exists 
in  the  United  States  has  recently 
gained  very  general  currency  according 
to  the  Industrial  News  Survey.  To  de- 

termine whether  or  not  such  a  shortage 
of  labor  actually  exists  in  the  United 
States,  and  if  so,  in  what  class  of  labor, 
in  what  industries  and  where,  the  Na- 

tional Industrial  Conference  Board  un- 
dertook to  make  a  survey  of  the  situa- 

tion. The  preliminary  results  indicate 
that  there  is  a  shortage  of  labor,  al- 

though a  comparatively  small  one, 
amounting  on  the  average  to  only 
about  21  per  cent  of  the  total  num- 

ber employed  in  industry  on  March 
15.  Employment  is  by  no  means  at 
its  peak,  and  was  relatively  much 
greater  in  1920.  These  facts  indi- 

cate, however,  the  very  considerable 
effect  that  a  small  labor  short- 

age has  on  the  industrial  situation.  One 
of  the  important  facts  brought  out  by 
this  inquiry,  however,  is  the  general 
opinion  among  those  closest  to  the  labor 
situation  that  the  shortage  will  defi- 

nitely increase  as  the  demand  for  farm 
and  other  types  of  outdoor  labor  in- 

creases during  the  summer.  There 
seems  to  be  very  little  possibility  of  im- mediate relief. 

Wage  Increase  is  Given 
to  Steel  Workers 

Common  laborers  at  the  mills  of  the 
United  States  Steel  Corp.  and  its  sub- 

sidiaries will  receive  increases  of  eleven 
per  cent  commencing  April  16,  accord- 

ing to  a  recent  announcement  from  the 
corporation.  It  has  also  been  an- 

nounced by  the  Jones  and  Laughlin 
Steel  Corp.  that  a  similar  action  has 
been  taken  and  other  independents 
have  followed  Jhe  example  during  the week. 

A  proportional  readjustment  of  the 
pay  of  other  classes  of  labor  has  also 
been  ordered  by  the  United  States  Steel 
Corp.  The  increases  were  not  unex- 

pected in  business  circles  as  they  have 
been  rumored  for  some  weeks. 

Record  in  Locomotive 

Output  Reached 
Shipments  of  railroad  locomotives 

from  the  principal  manufacturing 
plants  increased  to  282  in  March,  and 
were  the  highest  since  December,  1920, 
according  to  figures  published  by  the 
Department  of  Commerce  from  compila- 

tions of  the  Bureau  of  the  Census.  Un- 
filled orders  continued  to  increase  and 

made  a  new  high  record  at  2,316  loco- 
motives, an  increase  of  96  during  the 

month.  Unfilled  foreign  orders  in- 
creased  for   the   first  time    since   last 

October. 

<   

A.E.S.C.  Will  Appoint  Special    j; 
Committee 

At  a  recent  meeting  of  the  American     . 
Engineering  Standards  Committee,  the       j 

report    of    the    special    committee    ap-     i' 
pointed   to    formulate    a    plan    of   han- 

dling the  subject  of  preferred  numbers 
was  presented  by  the  chairman.  Major 
Jenks.      The   report   was   formally   ac- 

cepted and  steps  will  be  taken  to  carry 
on  the  investigation  by  appointing  the 
authorized  committee. 
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New  Corporation  Will  Repair  Cars 
and  Locomotives  in  Midwest 

James  W.  Cain,  manager  of  pur- 
chases of  the  American  Short  Line  R.R. 

Association,  has  announced  the  suc- 
cessful conclusion  of  negotiations  that 

have  been  pending  for  some  time  with 
banking  interests  and  the  Midwest  En- 

gine Corp.,  Indianapolis,  Ind.,  covering 
an  extensive  rebuilding  program  for 
locomotives  and  freight  cars.  This  pro- 

gram will  call  for  the  general  over- 
hauling of  180  locomotives  and  the  re- 
building of  3;600  freight  cars  each  year 

for  the  next  five  years. 
Indianapolis  was  chosen  because  of 

its  central  location  and  the  fact  that 
labor  conditions  are  thought  to  be  more 
favorable  than  in  some  of  the  more 
crowded  industrial  centers. 

The  new  corporation  as  successor  of 
the  Atlas  Engine  Works,  which  was  at 
one  time  one  of  the  largest  builders  of 
stationery  steam  engines  and  boilers  in 
the  United  States,  is  well  equipped  for 
building  locomotives  and  cars. 

H.  C.  May,  formerly  superintendent 
of  motive  power  of  the  Chicago,  In- 

dianapolis &  Louisville  R.R.  and  the 
Lehigh  Valley  R.R.,  has  been  elected 
president  of  the  new  corporation.  A.  J. 
Canfield,  for  many  years  with  the  Pull- 

man Co.  and  Canadian  Car  &  Foundry 
Co.,  will  be  in  charge  of  the  car  depart- 

ment. Ferdinand  Barnickol,  president 
of  the  Indianapolis  Drop  Forging  Co., 
is  chairman  of  the  board  of  directors, 
and  John  Wood  is  vice-president. 

Locomotives  and  cars  needing  heavy 
repairs  will  be  purchased  by  the  class 
two  and  three  grroups  of  railroads  from 
class  one  roads  through  the  American 
Short  Line  Railroad  Association,  and 
rebuilt  at  the  plant  of  the  Midwest  En- 

gine Corp.  in  a  manner  that  will  sat- 
isfy the  banking  syndicates  as  suitable 

collateral.  The  short  line  roads  will 
thus  be  enabled  to  provide  adequate 
freight  cars  and  locomotives  which,  be- 

cause of  high  prices  for  new  equipment 
would  have  otherwise  been  difficult. 
This  is  the  first  extensive  program  for 
the  acquiring  and  rebuildinfr  of  cars 
and  locomotives  to  be  financed  on  an 
equipment  trust  basis. 

Chicago  Dealers  Express 

Optimism 
Machine  tool  sales  in  the  Chicago 

District  for  the  first  half  of  April  are 
equal  in  volume  to  sales  during  March. 
Numerous  inquiries  are  being  received 
and  no  particular  industry  or  branch  of 
industry  appears  to  predominate  in 
purchases.  The  automobile  and  allied 
industries  are  not  purchasing  machine 
tools  to  the  extent  that  the  size  of  the 
industry  and  its  record-breaking  activ- 

ity would  lead  one  to  expect.  Second- 
hand and  rebuilt  machine  tools  continue 

in  active  demand,  even  some  of  the  rail- 
roads and  large  manufacturers  being 

included  among  the  purchasers  of 
second-hand  and  rebuilt  machinery. 
Although  several  large  sales  have  been 
made,  it  appears  that  the  bulk  of  the 
buying  is  composed  of  small  orders. 

While  advance  information  on  the 
recent  general  increase  in  the  price  of 
machine  tools  had  a  tendency  to  hurry 
contemplated  purchases,  it  is  stated 
that  numerous  users  of  machine  tools 
areeither  dubious  as  to  continued  pros- 

perity or  still  maintain  the  "no  buying 

attitude"  of  1921,  and  continue  to  use 
equipment  which  remains  in  service  on 
"borrowed  time."  The  opinion  has  been 
expressed  by  able  and  experienced  men 
of  the  industry  that  the  time  is  not 
far  distant  when  those  who  are  with- 

holding their  purchases  will  be  forced 
to  enter  the  market. 

There  are  consistent  rumors  that  sev- 
eral of  the  railroads,  particularly  the 

Illinois  Central  and  the  Union  Pacific, 
contemplate  making  machine  tool  pur- 

chases in  fairly  large  volume,  but  that 
they  are  making  inquiries  among  a 
selected  few  and  will  not  issue  lists. 

The  Chicago  office  of  Brown  &  Sharpe 
Manufacturing  Co.  reports  a  very  good 
volume  of  sales  of  mechanics'  tools 
parts  for  replacement  and  repair  of 
machine  tools  and  a  satisfactory  volume 
of  sales  of  new  machine  tools  consider- 

ing present  conditions.  The  Warner  & 
Swasey  Co.  recently  sold  eleven  turret 
lathes  to  the  Sloan  Valve  Co.,  that  is 
enlarging  its  manufacturing  facilities, 
and  reports  that  sales  for  last  week 
in  the  Chicago  district  were  the  most 
satisfactory  they  have  had  this   year. 

There  is  plenty  of  "prosperity  news" this  week.  The  stove,  radiator  and 
heater  manufacturers,  as  well  as  textile 
machine  makers,  continue  to  be  very 
busy.  Jobbing  foundries  are  increasing 
their  production.  Steel  plants  in  the 
Chicago  district  are  operating  at  very 
near  capacity  in  all  departments. 

Steady  Improvement  m 
Cincinnati 

Cincinnati  machine  tool  firms  report 
that  their  business  has  shown  a  steady 
improvement  during  the  past  month. 
Orders  have  increased  gradually  until 
many  concerns  have  found  it  necessary 
to  add  to  the  number  of  their  em- 

ployees. Several  plants  say  that  the 
past  two  weeks  have  been  the  busiest 
in  production  and  the  largest  in  volume 
of  orders  for  a  number  of  months.  One 
of  the  best  features  of  the  situation  is 
the  amount  of  actual  business  which  is 
being  closed.  Orders  are  especially 
good  for  immediate  delivery  and  also 
for  delivery  within  a  period  of  thirty 
days.  There  are  a  number  of  local 
concerns  which  now  have  orders  on 
hand  that  will  keep  their  plants  run- 

ning  steadily  for  several  months. 
The  immediate  demand  for  planers  is 

good,  but  purchasers  are  asking  for 
quick  delivery.  The  most  noticeable 
feature  about  the  situation  in  Cincin- 

nati is  the  spirit  of  optimism  among 
the  machine  tool  men.  Conditions  have 
improved  so  much  lately  that  practically 
every  company  in  the  city  is  finding  it 
necessary  to  take  on  additional  labor. 
The  demand  for  tools  from  the  automo- 

bile industry  is  holding  up  well,  while 
the  purchases  of  large  milling  machines 
and  lathes  are  increasing  steadily.  The 
amount  of  building  construction  which 
is  now  going  on  demands  the  installa- 

tion of  machinery,  thus  stimulating 
present  orders.  The  local  iron  market 
is  firm  with  orders  rather  heavy  for 
immediate  shipment.  Foundries  are 
having  a  good  volume  of  business, 
orders  being  sufficient  to  keep  the 
plants  in  steady  operation.  Improve- 

ment is  noted  in  the  mill  and  factory 
supply  houses. 

The  plant  of  the  Falcon  Tin  Plate 
Co.,  Canton,  Ohio,  owned  by  Youngs- 
town  interests,  has  recently  been 
started  after  a  suspension  since  the 
first  of  the  year. 

The  Westinghouse  Electric  and  Man- 
ufacturing Co.,  of  Pittsburgh,  is  soon 

to  start  its  Sharon  plant  for  the  manu- 
facture of  transformers,  and  will  begin 

operations  with  1,000  men.  The  com- 
pany plans  to  transfer  the  manufac- ture of  transformers  from  its  East 

Pittsburgh  plant  to  Sharon,  and  H.  P. 
Davis,  of  East  Pittsburgh,  will  have 
charge  of  equipping  and  operating  the 
new  works.  The  Westinghouse  concern 
acquired  the  Sharon  plant  from  the 
Savage  Arms  Corp.  about  six  months 

ago. The  American  Sheet  and  Tin  Plate 
Co.,  of  Pittsburgh,  is  arranging  an 
expansion  and  improvement  program  at 
its  plant  at  Chester,  W.  V?.  The 
project  vill  consist  of  the  installation 
of  additional  equipment,  with  new 
buildings  and  remodeling  of  present 
structures,  and  is  estimated  to  cost 
close  to  $150,000.  Work  will  be  com- 

menced at  an  early  date. 

The  Carbon  Iron  and  Steel  Co.  has 
completed  improvements  and  repairs  at 
its  furnaces  at  Parryville,  Pa.,  and  re- 

sumed operations  with  a  force  of  100 
men,  after  an  idle  period  of  several 
months'  duration.  It  is  expected  to  de- 

velop capacity  operations  gradually, 
and  additional  workers  will  be  em- 

ployed. The  R.  &  V.  Motor  Co.,  Moline,  111., 
for  many  years  manufacturer  of  gas 
engines  and  automobiles,  and  since 
1913  manufacturer  of  Knight  engines 
for  commercial  use  as  well  as  Knight 
automobiles,  announces  a  change  in  its 
operating  policy.  Henceforth  it  will 
manufacture  Knight-six  cars  exclu- 

sively. The  commercial  four  cylinder 
Knight  engine  formerly  manufactured 
by  this  company  for  the  Fifth  Avenne 
Bus  Co.,  and  others  will  be  manufac- 

tured and  sold  by  the  Yellow  Manufac- 
turing Co.,  Chicago. 

The  Johns  Rolling  Mills  Co.,  5454 
Dorchester  Ave.,  Chicago,  has  incor- 

porated with  capital  of  $200  000  to 
manufacture  and  deal  in  iron,  steel  and 
other  metals.  Correspondents,,  Pringle 
&  Terwillinger,  108  South  La  Salle  St. 

The  Acme  Steel  Goods  Co.,  Chicago, 
reports  that  business  for  the  first  quar- 

ter of  the  present  year  shows  an  in- 
crease of  seventy-five  per  cent.  The 

last  half  of  1922  was  an  exceedingly 
good  period,  but  it  was  estimated  the 
volume  of  orders  based  on  the  present 
rate  at  which  they  are  coming  in,  the 
year  1923  will  show  an  increase  in  sales 
of  fifty  per  cent  over  1922. The  million  dollar  plant  now  under 
construction  is  progressing  rapidly  and 
it  is  expected  that  it  will  be  ready  for 
occupancy  sometime  in  the  fall.  With 
the  operation  of  this  plant  the  official 
declares  the  output  will  be  increased 
fifty  per  cent. 

The  Federal  Products  Corp.,  Provi- 
dence, R.  I.,  has  moved  from  Harris 

Ave.  to  its  new  plant  at  15  Elbow  St. 
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A  valve  14  ft.  high  and  weighing 
15,000  lb.  has  just  been  completed  at 
the  plant  of  the  Western  Gas  Construc- 

tion Co.,  Fort  Wayne,  Ind.,  for  the  Car- 
negie Steel  Co.,  Clairton,  Pa. 

The  Marion  Machine,  Foundry  and 
Supply  Co.,  Marion,  Ind.,  has  increased 
its  capital  stock  from  $375,000  to 
$1,500,000. 
New  shops  are  being  built  by  the 

Erie  R.R.  at  Hornell,  N.  Y.  They  will 
be  completed  about  July  1,  it  is  an- 
nounced. 

The  H.  B.  Smith  Co.,  Westfield,  Mass., 
has  projected  a  new  foundry  unit  at  its 
north  side  plant.  The  company  now  is 
operating  with  a  force  of  1,100  em- 
ployees. 

Rolls-Royce  of  America,  Inc.,  Spring- 
field, Mass.,  has  increased  its  output  of 

automobiles  more  than  ten  a  week. 
The  enlarged  coach  works  has  recently 
been  put  in  full  operation.  The  selling 
organization  is  being  strengthened  in 
the  various  districts  throughout  the 
country. 

The  Auto  Metal  Body  Corp.,  Spring- 
field, Mass.,  has  taken  a  contract  to 

produce  bodies  for  the  Checker  Cab  Co., 
New  York  and  Chicago. 
The  Smith  &  Wesson  Co.,  firearms 

manufacturer,  Springfield,  Mass.,  has 
increased  the  wages  of  its  employees 
10  per  cent. 

Passman  Bros,  will  move  "their  head- 
quarters from  28  South  Green  St.  to 

"805  West  Washington  Boulevard,  on 
May  1.  They  carry  a  line  of  pulleys, 
shafting  and  hangers  and  will  maintain 
their  yard  at  27  South  Peoria  St. 

The  Rolled  Thread  Die  Co.,  Worces- 
ter, Mass.,  has  been  formed  by  E.  How- 
ard Reed  and  M.  Clifton  Nelson. 

Henry  Disston  &  Sons,  Inc.,  Phila- 
delphia, will  have  an  exhibit  at  the 

Foundrymen's  Convention  to  be  held 
from  April  30  to  May  3  in  Cleveland, 
Ohio. 

The  American  Insulated  Wire  & 
Cable  Co,.  Chicago,  is  now  manufactur- 

ing magnet  wire,  having  commenced 
operations  April  1,  according  to  a  re- 

cent announcement. 

Business  at  the  plant  of  S.  F.  Bowser 
&  Co.,  Fort  Wayne,  Ind.,  is  118  per  cent 
ahead  of  the  same  period  last  year,  ac- 

cording to  an  announcement  made  at  a 
company  dinner  recently  given. 

The  entire  stock  of  mechanical  seam- 
less steel  tubes  of  the  U.  T.  Hungerford 

Brass  &  Copper  Co.,  New  York,  has 
been  purchased  by  Peter  A.  Frasse  & 
Co.,  New  York. 
The  Pennsylvania  Flexible  Metallic 

Tubing  Co.,  Philadelphia,  has  moved  its 
Chicago  office  from  122  South  Michi- 

gan Boulevard  to  11  South  Desplaines 

The  Stanley  Belting  Co.,  Chicago, 
has  moved  its  offices  from  40  South 
Clinton  St.  to  15  North  Jefferson  St. 

The  Chicago  office  of  the  Bridgeport 
Brass  Co.,  Bridgeport,  Conn.,  has  been 
moved  from  the  State-Lake  Building  to 
the  Wrigley  Building. 

Officers  of  the  Homer  Engineering 
Co.,  Canton,  Ohio,  have  been  elected  as 
follows:  President,  F.  E.  Homer;  vice- 
president,  W.  A.  Bushong,  and  secre- 

tary and  treasurer,  F.  A.  Carlisle. 
The  Hannifin  Manufacturing  Co., 

Chicago,  111.,  will  be  represented  in 
Detroit  by  O.  L.  and  W.  H.  Chapman. 

The  Yellow  Sleeve  Valve  Engine 
Works,  Inc.,  Chicago,  has  increased  its 
capital  stock  from  $40,000  to  $750,000 
and  increased  the  number  of  directors 
from  five  to  seven. 

The  Yellow  Coach  Manufacturing 
Co.,  Chicago,  has  increased  its  capital 
stock  from  $10,000  to  $1,000,000  and 
the  number  of  directors  from  three  to 
seven.  The  Yellow  Cab  Manufactur- 

ing Co.'s  output  has  been  increased  to 
950  cabs  a  month,  which  is  the  highest 
on  record.  With  the  addition  now  being 
built  at  Austin  and  Dickens  Ave.,  Chi- 

cago, which  is  expected  to  be  ready  for 
operations  about  May  20,  the  capacity 
will  be  increased  to  about  1,800  cabs 
a  month.  It  is  stated  officially  that 
the  product  is  sold  seven  and  one-half months  ahead. 

A  sale  of  Navy  surplus  of  double  iron 
blocks  has  been  announced  by  the  Cen- 

tral Sales  office,  Navy  Yard,  Washing- 
ton, D.  C,  and  sealed  bids  will  be 

opened  at  11  a.  m.  April  27  at  the 
Central  Sales  office. 

Personals 

F.  D.  VanAmbrugh,  editor  of  the 
Silent  Partner,  was  the  speaker  at  a 

recent  meeting  of  the  Ilion  Engineers' 
Club.  D.  M.  Strickland,  research  en- 

gineer of  the  American  Rolling  Mills 
also  spoke. 

R.  L.  Morgan,  designer  of  the 
"Hydroil"  internal  grinding  machine, 
manufactured  by  the  Greenfield  Tap 
and  Die  Corp.,  Greenfield,  Mass.,  will 
sever  his  connection  with  the  corpora- 

tion on  June  1.  After  that  date  his 
address  will  be  393  Main  St.,  Worcester, 
Mass. 

Clinton  S.  Darling  has  charge  of 
the  Chicago  office  of  the  Pennsylvania 
Crusher  Co.,  Philadelphia.  After 
May  1  his  headquarters  will  be  in  the 
Illinois  Merchants  Bank  Building. 

Carl  A.  Baer  will  have  charge  of 
the  Philadelphia  office  of  Dwight  P. 
Robinson  &  Co.,  engineers,  New  York. 

F.  C.  Brown,  acting  director  of  the 
U.  S.  Bureau  of  Standards,  Washing- 

ton, D.  C,  haa  been  appointed  a  rep- 
resentative of  the  Department  of  Com- 

merce on  the  American  Engineering 
Standards  Committee  succeeding  S.  W. 
Stratton. 

E.  V.  Wenzell,  formerly  Chicago 
representative  of  the  Cincinnati  Mill- 

ing Machine  Co.,  Cincinnati,  Ohio,  has 
become  associated  with  the  Giddings  & 
Lewis  Machine  Tool  Co.,  Fond  du  Lac, 
Wis.,  as  sales  manager.  The  company 
makes  internal  grinding  machines  and 
boring  machines.  Mr.  Wenzell  will 
make  his  headquarters  at  Fond  du 
Lac.  Wis. 

William  C.  Straub  has  succeeded 
Nelson  B.  Gatch  as  manager  of  the 
New  York  district  of  the  Chicago  Pneu- 

matic  Tool    Co.,   New    York. 
O.  L.  Chapman  and  W.  H.  Chap- 

man, formerly  of  the  Davis  Boring  Tool 
Co.,  St.  Louis,  Mo.,  have  been  appointed 
secretary  and  treasurer,  respectively, 
of  the  Firmhill  Machine  Supply  Co., 
Detroit,      Mich.,      succeeding      C.      C. 
FiRMIN. 

John  Atkinson  has  been  promoted 
to  manager  of  the  service  department 
of  the  Westinghouse  Electric  &  Manu- 

facturing Co.,  Buffalo  district. 

E.  L.  Doty,  former  manager  of  the 
service  department  of  the  Westing- 
house  Electric  &  Manufacturing  Co., 
Buffalo  district,  has  been  promoted  to 
engineering  assistant  in  the  service  de- 

partment at  the  East  Pittsburgh  plant. 

J.  B.  Warren  was  elected  president 
of  the  Penn  Seaboard  Steel  Corp., 
Philadelphia,  recently. 

J.  P.  Barnum,  formerly  assistant 
sales  agent  of  the  Union  Drawn  Steel 
Co.,  Beaver  Falls,  Pa.,  with  head- 

quarters in  New  York  City,  has  been 
promoted  to  eastern  sales  agent. 

Robert  F.  Eisslbk,  formerly  assis- 
tant to  the  vice-president  of  the  Chi- 
cago Pneumatic  Tool  Co.,  New  York, 

has  assumed  his  former  position  of 
manager  for  the  company  in  the  Pitts- 

burgh district  at  his  own  request. 

Nelson  B.  Gatch,  formerly  district 
manager  of  the  New  York  district  of 
the  Chicago  Pneumatic  Tool  Co.,  New 
York,  has  been  appointed  assistant  to 
the  vice-president  of  the  company. 
John  Scanlon  has  been  appointed 

superintendent  of  the  tin  house  of  the 
Farrell  plant  of  the  American  Sheet 
and  Tin  Plate  Co.,  succeeding  Baker Boyd. 

E.  J.  McCarthy,  for  several  years 
secretary  to  C.  L.  Miller,  vice-president 
American  Steel  and  Wire  Co.,  Pitts- 

burgh, has  been  assigned  to  the  office 
of  George  W.  Jewett,  in  charge  of 
operations  at  the  wire  mills  in  the 
Pittsburgh  district. 

R.  W.  Williams  has  been  appointed 
Southwestern  district  manager  for  both 
the  Westinghouse  Airbrake  Co.  and  the 
Westinghouse  Traction  Brake  Co.,  of 
Wilmerding,  Pa.,  with  headquarters  in 
St.  Louis.  The  last  named  company 
has  also  announced  Mr.  Williams'  elec- 

tion as  vice-president. 

G.  J.  Ecker,  for  the  past  twelve 
years  factory  manager  at  the  Detroit 
Gear  and  Machine  Co.,  Detroit,  Mich., 
has  resigned. 

Obituary 

Charles  A.  Maher,  aged  51  years, 
died  recently  at  his  home  in  Cleveland. 
Mr.  Maher  was  the  first  vice-president 
of  the  National  Car  Wheel  Co.  of  that 
city. 

Frederick  S.  Martin,  aged  60 
years,  died  recently  at  the  West  Penn 
Hospital,  Pittsburgh.  Mr.  Martin  was 
staff  superintendent  of  the  Westing- 

house Electric  and  Manufacturing  Co., 
East  Pittsburgh. 

Thomas  C.  DeRossett,  eastern  sales 
manager  of  the  Symington  Co.,  Balti- 

more, Md.,  died  recently  in  that  city. 

Ernest  Mills,  aged  49  years,  died 
recently  at  his  home  in  Cincinnati, 
Ohio.  Mr.  Mills  was  vice-president  of 
the  Smith  &  Mills  Co.,  manufacturer 
of  shapers,  Cincinnati,  Ohio. 

Watson  R.  Smith,  manager  of  the 
Hi-Power  Tool  Co.,  Jackson,  Mich.. 
died  recently  at  his  home  in  that  city. 
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News  of  Washington  Activities 
By  PAUL  WOOTON 

The  Treasury  department  has  issued 
an  order  imposing  a  duty  of  35  per 
cent  ad  valorem  on  automobile  wheels 
complete  with  nuts,  bolts,  rims  and  caps 
when  imported  from  Canada.  The  duty 
in  the  United  States  tariff  is  twenty-five 
per  cent,  with  a  proviso  that  if  any 
other  country  imposes  a  higher  duty  on 
such  imports  from  the  United  States,  a 
countervailing  duty  not  to  exceed  fifty 
per  cent  shall  be  imposed  against  that 
country.  The  Canadian  duty  on  com- 

plete automobile  wheels  from  the  United 
States  is  35  per  cent;  hence  the  Treas- 

ury Department's  orders  to  conform 
with  the  meaning  of  the  tariflF  laws. 

Federal  officials,  generally, 
express  disappointment  that 
the  American  Society  of  Civil 
Engineers  should  have  voted 
against  joining  the  Feder- 

ated American  Engineering 
Societies.  While  they  are 
inclined  to  accept  the  con- 

tention that  the  practical 
functioning  of  the  federation 
pi'obably  can  be  conducted 
more  smoothly  and  effectively 
without  having  to  consider 
the  views  of  the  national 
officers  of  the  Civil  Engi- 

neers, they  recognize  that 
favorable  action  by  the  Civil 
Engineers  would  have  had  an 
important  moral  influence. 

Suggesting  that  the  Toledo 
Scale  Co.,  Toledo,  Ohio,  has 
placed  itself  in  a  position  of 
contempt  of  the  Seventh  Cir- 

cuit Court  of  Appeals  by 
seeking  an  injunction  in  the 
United  States  District  Court 
for  northern  Ohio  to  enjoin 
enforcement  of  a  decree  of 
the  Circuit  Court,  the  United 
States  Supreme  Court  re- 

cently affirmed  the  Circuit 
Court  decision  which  had 
upheld  that  of  the  northern  Illinois  Dis- 

trict Court  to  the  effect  that  the  Toledo 
Co.  had  infringed  a  patent  owned  by  the 
Computing  Scale  Co.,  Dayton,  Ohio. 

Contractors  on  construction  work 
for  the  Government  where  the  con- 

tracts include  a  penalty  clause  for  de- 
lay are  not  excused  from  paying  the 

penalty  even  though  additional  delay 
in  completing  the  project  may  be 
caused  by  the  Government  itself,  ac- 

cording to  a  decision  rendered  by  the 
Supreme  Court  recently. 

On  Contract  Work 

The  case  was  a  suit  instituted  by 
Roy  H.  Robinson,  administrator  of  the 
estate  of  John  C.  Robinson,  versus  the 
United  States.  Robinson  in  1905  had 
a  contract  to  install  the  interior  finish- 

ing of  the  New  York  Customs  House. 
In  its  decision,  the  Supreme  Court 

ruled:  "The  fact  that  the  Government's 
action  caused  some  of  the  delay  pre- 

sents no  legal  ground  for  denying  it 
compensation  for  loss  suffered  wholly 
through  the  fault  of  the  contractor." 
The  decision  of  the  Court  of  Appeals 
was  affirmed. 

Anticipated  and  probable  profits  not 
realized  because  of  cancellation  of  war 
contracts  by  the  Government,  cannot  be 
recovered  from  the  Government,  accord- 

ing to  recent  rulings  of  the  United 
States  Supreme  Court,  sustaining  the 
Court  of  Claims.  The  Court  further 
held    that    the    law    authorizing    the 

President  to  change  or  annul  contracts 
properly  should  have  been  considered 
when  such  contracts  were  first  made. 

The  decision  was  in  the  case  of  the 
Russell  Motor  Car  Co.  against  the 
United  States.  The  company  had  a 
contract  with  the  Navy  Department  for 
anti-aircraft  gun  mounts.  On  Nov.  18, 
1918,  the  Department  notified  the  com- 

pany to  greatly  decrease  production 
and  to  resume  the  output  of  peace- 

time products  as  soon  as  possible.  On 
Nov.  23  the  Department  cancelled  the 
contract,  effective  Dec.  2.  After 
lengthy  negotiations,  the  Secretary  of 
the  Navy  finally  declared  $444,874  was 
due  the  company  as  compensation  for 
the  cancelled  contract.  The  company 
claimed  that  it  would  have  made  a 
profit  greatly  in  excess  of  this  sum,  and 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and Clevelan d  Prices 

Four 
One Current Weeks 
Year 

Unit 
Price 

Ago 
Ago 

Soft  steel  bars. . 
per  lb   

?0.0326  550.0322  30.0229      || 
Cold    finished 

shafting   
per  lb   

0.0406 0.0406 0.035 
Brass  rods   

per  lb   

0.1913 
0.1870 0.1533 

Solder  (J  and  J) 
per  lb   

0.30 0.2833 
0.20 

Cotton    waste.  . 
per  lb   

0.1231 0.1181 
0.104 

Washers,   cast 
iron  ii  in.).  .  . per  100  lb. 

4.66 
4.33 3.83 

,  Emerv,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   ... 2.96 
2.96 

3.11 

Lard  cutting  oil 
per  gal   

0.S7S 

0.SS7S 0.608 
Machine  oil.  .  .  . 

per  gal   
0.349 0.349 

0.40 

Belting,  leather. 
medium   oflFlist   

42% 
49% 

48i% 

Machine      bolts 

up  to  1  X  30  in. 
ofFlist   

44}% sii% 

64^% 

sued  the  Government  in  the  Court  of 
Claims.  That  Court  declared  $495,250 
to  be  due  the  company.  This  decision 
was  upheld  by  the  Supreme  Court. 

Gain  in  Unfilled  Steel 

Orders 
The  United  States  Steel  Corp.  issued 

its  monthly  statement  of  forward  busi- 
ness on  its  books  as  of  March  31  re- 

cently. It  showed  an  increase  of  119,- 
343  tons  in  unfinished  business  and 
brought  the  total  up  to  7,403,332  tons, 
the  largest  total  reported  for  any 
month  since  January,  1921.  The  pres- 

ent total  compares  with  7,283,989  tons 
at  the  end  of  February  and  with  4,494,- 
148  tons  on  March  31  last  year. 

American  Automobiles  in 
South  America 

The  years  1914  and  1915  were  bad 
ones  in  the  Argentine  automobile  busi- 

ness, as  the  supply  of  French  cars  had 
been  stopped  and  the  American  higher- 
priced  car  had  not  yet  made  any  im- 

pression. After  1916,  however,  the 
activity  of  American  car  agents  in- 

creased so  that  by  1919,  before  the 
European  manufacturers  were  able  to 
get  back  into  the  field,  at  least  a  half 
dozen  American  makes  of  medium  and 
high  priced  cars  were  well  known  in 
Argentina.  The  success  of  the  cam- 

paign can  really  be  attributed  to  two 
or  three  American  medium-priced  cars, 
whose  agents  established  repair  and 

supply  stations  in  Buenos Aires.  These  stations  were 
accepted  as  a  guaranty  of 
service  and  good  will  and 
proved  to  be  a  sales  feature for  the  cars. 

In  the  meantime  the  Amer- 
ican low-priced  automobile, 

especially  one  particular 
make,  was  gaining  in  popu- 

larity for  country  use,  and 
the  sales  were  doubling  an- 

nually. These  cars  were  get- 
ting severe  service  on  the 

bad  roads  of  the  pampa, 
were  being  left  out  in  the 
open  exposed  to  the  weather, 
and  were  being  driven  by 
farmers  with  no  knowledge 
of  machinery  of  any  kind. 
Another  record  was  reached 
in  1916  with  a  total  impor- 

tation of  5,929  cars,  but  the 
following  year  imports  nearly 
doubled.  The  total  in  1917 
reached  11,031  cars,  of  which 
10,930  came  from  the  United 
States  and  50  from  Canada. 
More  than  half  of  these  cars 
were  the  light,  low-priced 
automobile.  In  1918  the  man- 

ufacturer of  this  car  estab- 
lished an  assembling  plant  in  Buenos 

Aires  and  began  shipping  the  manu- 
factured component  parts  in  quantity 

from  the  United  States.  In  this  way 
he  was  able  to  save  part  of  the  import 
duties  and  at  the  same  time  add  an 
additional  selling  point  by  featuring  a 
"national  industry." 

March  Steel  Production 

Highest  Recorded 

A  new  high  record  in  steel  ingot  pro- 
duction was  made  in  March  when  the 

output  was  3,402,007  gross  tons.  In 
February  the  total  production  was  2,- 
219,017  tons  and  a  year  ago  March  the 
output  was  estimated  at  2,370,751 
gross  tons.  The  output  during  March 
was  divided  as  follows;  open  hearth, 
2,656,134  tons,  Bessemer,  742,564  tons, 
all  others,  3,309  tons.  April  business 
is  expected  to  show  further  substantial 

gains. 

Better  Rail  Conditions 

In  New  England 
The  special  committee  appointed  by 

New  England  Governors  to  investigate 
the  railroad  situation  has  found  condi- 

tions "far  from  hopeless."  It  believes 
there  are  prospects  of  a  broader  market 
for  New  England  than  the  section  has 
ever  before  enjoyed  and  is  still  of  an 
open  mind  in  the  question  of  consolidat- 

ing New  England  lines  in  one  system  or 
of  merging  with  trunk  lines,  James  J. 
Storrow,  chairman  of  the  committee, 
told  the  Massachusetts  Chamber  of 
Commerce  recently.  The  committee  has 
virtually  completed  its  preliminary  in- 

quiry, he  said,  but  has  not  undertaken 
the  formulation  of  its  conclusions. 

The  physical  conditions  of  the  roads, 
as  far  as  tracks,  bridges  and  ordinary 
buildings  are  concerned,  was  found  to 
be  excellent.  Motive  power  and  equip- 

ment, however,  on  many  of  the  roads 
are  not  as  good  as  they  should  be,  Mr. 
Storrow  said.  More  attention  miist  be 
paid  to  traffic  routes,  he  stated. 
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OF  THE  railroads  it  has  bee
n  re- 

cently remarked  that  they  are 
investing  much  money  in  new 

equipment  and  improved  facilities  be- 
cause they  are  "menaced  with  pros- 

perity." The  same  thing  might  be 
said  of  business  generally  in  the  United 
States.  Because  they  are  menaced  by 
prosperity  the  steel  manufacturers 
have  been  compelled  to  grant  an  ad- 

vance of  11  per  cent  in  wages.  The 
General  Electric  Co.  has  "ordered  its 
joint  conference  committee  to  consider 

a  readjustment  in  the  wage  scale"  and all  over  the  country  employers  are 
finding  that  they  must  pay  more  or 
lose  their  help. 

The  result  will,  of  course,  be  higher 
costs  and  higher  prices  to  meet  which 
a  further  advance  in  wages  will  be 
demanded,  and  so  we  shall  follow  the 
vicious  spiral  upward  until  we  reach 
the  top  and  are  forced  to  jump  off  or 
retrace  our  steps.  Just  which  alterna- 

tive will  be  selected  no  one  can  predict, 
but  during  the  last  few  years  the 
business  men  of  the  United  St  ites 
have  been  attending  a  school  of  applied 
economics  and  it  is  at  least  reassuring 
that  most  of  them  now  understand  that 
we  must  soon  reach  a  point  at  which 
activity  will  be  halted  by  high  prices. 

There  are,  in  fact,  some  indications  of 
a  slowing  down  already.  They  are  not 
yet  reflected  in  statistics,  but  there  are 
a  good  many  who  report  a  slackening 
in  the  demand  for  what  they  have  to 
sell.  Thus,  an  out  of  town  manufac- 

turer of  furniture  telephoned  me  the 
other  day  to  ask  me  if  I  could  explain 
why  his  sales  in  the  Eastern  cities 
were  so  small,  and  more  than  one  dis- 

tributor of  dry  goods  has  reported 
that  his  orders  are  now  accepted  and 
filled  with  unu.sual  and  surprising 
promptitude. 
_  The  automobile  manufacturers  con- 

tinue to  advertise  a  record  production, 
but  the  fact  that  the  Ford  dealers  are 
offering  to  sell  a  car  for  $160  cash 
down  and  the  balance  at  the  rate  of 

"89  cents  a  day"  is  construed  by  some 
as  indicating  that  the  "motor  market" 
has  at  last  reached  the  long  predicted 
"saturation  point." 

There  are  a  few  other  straws  whose 
diminished  speed  of  movement  may 
mean  that  the  tide  is  about  to  turn, 
but  they  are  being  closely  watched  and 
it  is  at  least  gratifying  to  fcii  that 
no  one  will  be  shocked  or  surprised 
when  the  ebb  sets  in. 

Most  of  the  commodity  markets  have 
been  featureless,  but  a  sharp  advance 
in  wheat  has  followed  a  Government 
report  indicating  a  reduction  of  80 
million  bu.  in  the  yield  of  winter 
wheat.  Corn  improved  sympathetically, 
but  cotton  has  afforded  a  fresh  demon- 

stration of  "the  unwisdom  of  bulling 
the  tail  end  of  a  small  crop." 

Coffee   and   sugar   have  been   alter- 

nately weak  and  strong,  sugar  sold 
last  week  at  the  highest  level  since 
1920  but  there  is  some  question  whether 
the  price  can  be  maintained.  Copper 
is  slightly  easier  at  17J  cents  and  the 
indisposition  to  buy  steel  except  for 
prompt  delivery  continues,  being  prob- 

ably the  result  of  the  abandonment  of 
building  that  has  followed  the  late 
advance  in  wages. 

On  the   Stock   Exchange  the  prices 
of  most  securities  have  declined.    There 

"There  are,  in  fact,  some  indica- 
tions of  a  slowing  down  already. 

They  are  not  yet  reflected  in  statis- 
tics, but  there  are  a  good  many  who 

report  a  slackening  in  the  demand 
for  what  they  have  to  sell.  .  .  The 
automobile  manufacturers  continue 
to  advertise  a  record  production, 
but  the  fact  that  Ford  dealers  are 
offering  to  sell  a  car  for  $160  cash 
down  and  the  balance  at  the  rate  of 
89  cents  a  day  is  construed  by  some 
as  indicating  that  the  saturation 

point  has  been  reached." 

are  some  exceptions,  but  not  many. 
The  weakness  of  the  railroad  stocks 
has  been  really  surprising  in  view  of 
the  large  traffic  and  record  car  load- 

ings reported.  It  is,  perhaps,  explained 
by  the  fear  that  the  roads  are  burden- 

ing themselves  unduly  with  equipment 
trust  obligations  in  order  to  provide 
the  rolling  stock  and  motive  power 
that  they  need,  but  there  is  also  a 
feeling  that  the  farm  bloc  in  the  next 
Congress  may  be  able  to  carry  out  its 
threat  to  reduce  rates.  Good  bonds 
have  now  reached  a  point  at  which  they 
ought  to  be  attractive  investments 
unless  the  money  market  advances 
further,  of  which  there  is  no  present 
indication  as  the  Federal  Reserve  state- 

ment shows  a  gain  of  $16,000,000  in 
the  gold  held  and  a  reserve  ratio  of 
76.3  per  cent  as  against  75  a  week  ago. 

The  announcement  that  the  name  of 
Henry  Ford  will  be  formally  placed 
on  the  primary  ballot  of  the  Pro- 

gressive Party  in  Nebraska  as  its  can- 
didate for  President  and  that  he  will 

be  the  candidate  of  the  American 
Economic  League  in  many  other  States 
has  caused  concern  in  some  quarters, 
as  the  aims  of  the  Economic  League 
as  stated  in  its  charter  include  the 
economic  stabilization  of  the  United 
States  through  the  establishment  of  a 
debt  paying  system  of  finance,  in  place 
of  the  debt  creating  Federal  Reserve 
Bank  System,  and  a  soldier  bonus  by 
the  direct  issue  of  full  legal  tender 
currency  from  the  (Jovernment. 

But  it  remains  to  be  seen  whether 
the  Ford-for-President  movement  will 
really  acquire  enough  projectile  power 
to  force  the  nomination  of  its  candi- 

date. If  it  does  the  best  idea  of  its 
probable  effect  can  probably  be  found 

in  the  record  of  1896,  when  the"  fear 
of  Mr.  Bryan's  election  on  a  fiat  money 
platform  resulted  in  an  acute  depres- 

sion of  prices. 

The  news  from  Europe  continues  to 
discourage  those  who  had  hoped  that 
the  spring  would  bring  tranquility.  In 
pursuing  the  ignis  fatuus  of  the  repa- 

rations the  French  are  being  drawn 
farther  and  farther  into  Germany,  and 
the  execution  of  Vicar  General  Butch- 
kavitch  has  revived  the  bitterness  gen- 

erally felt  toward  the  Soviet  govern- ment of  Russia. 
Many  news  dispatches  insist  that 

Lenine  i-  dying  and  that  he  has  been 
entirely  superseded  by  a  group  who 
are  already  quarreling  among  them- 

selves over  a  division  of  the  political 

spoils. In  England  the  Bonar  Law  ministry 
has  narrowly  escaped  defeat  and  the 
complete  domination  of  the  labor  party 
is  predicted. 

But  one  consequence  of  the  disorder 
that  exists  abroad  is  that  America  is 
coming  to  feel  that  self  interest  will 
shortly  make  it  necessary  for  Uncle 
Sam  to  assert  himself  in  straightening 
out  conditions  overseas.  This  is  indi- 

cated by  the  outgivings  of  Senators 
Pepper  and   Capper. 

If  the  result  shall  be  our  aggressive 
co-operation  with  Great  Britain  in 
sterilizing  the  seeds  of  another  war 
that  have  been  recently  sown,  it  is  quite 
possible  that  the  influence  upon  .busi- 

ness would  be  stimulating,  and  "it  is in  this  direction  that  I  look  most  hope- 
fully for  the  sunshine  that  will  dispel 

the  fog  that  now  overhangs  our  export 
trade. 

Metal  Exchange  Has  New 
Trading  Hour 

The  call  on  the  New  York  Metal  Ex- 
change wdll  be  changed  April  23  from 

12.30  to  3.30  p.m.,  according  to  notices 
that  have  been  sent  out  to  members. 
It  is  expected  that  more  satisfaction 
will  be  the  result  of  this  new  hour  as  it 
has  been  complained  in  tiie  past  that 
real  trading  cannot  be  accomplished 
until  late  afternoon  when  members  are 
thoroughly  conversant  with  existing 

i  conditions. 

Petroleum  Testing  to  be 

Standardized 

The  standardization  of  methods  of 

testing  petroleum  products  and  lubri- 
cants will  be  developed  by  a  sectional 

committee  under  the  sponsorship  of  the 
American  Society  for  Testing  Ma- 

terials, as  a  result*  of  recent  action  by 
the  American  Engineering  Standards Committee. 
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Economic  Problems  to  be 

Discussed 

American  business,  big  and  little,  as 
represented  in  the  nationwide  member- 

ship of  the  Chamber  of  Commerce  of 
the  United  States,  is  to  be  given  the 
direct  opportunity  to  express  its  views 
with  regard  to  the  proposals  of  the 
International  Chamber  of  Commerce 
for  solution  of  the  reparations  and 
other  European  economic  problems. 
National  Chamber  officials  announced 
recently  that  the  resolution  unanimously 
adopted  at  Rome  favoring  an  inter- national financial  conference  to  this 
end,  had  been  placed  on  the  agenda  of 
the  forthcoming  Annual  Meeting  of  the 
National  Chamber,  May  7-11,  in  New 
York.  It  is  expected  much  interest  will 
be  shown  on  these  subjects. 

Book  Reviews 

Five     Thousand     Plain     Answers    to     Direct 
Questions  on  Steam,  Hot  Water,  Vapor 
and   A'acuum   Heating.      Second    edition 
— revised  and   enlarged.     By  Alfred  G. 
King.      Published    by    the    Norman    W. 
Henlev    Publishing    Co.,     2    West    45th 
St.,    New   York   City.      Cloth  ;    6x9   in. ; 
two  hundred  and  flfty-three  pages  ;  one 
hundred    and     fifty-seven     illustrations 
and  twenty-eight  tables.     Price  $2.50. 

As   an   intensely   practical,    easily   under- 
stood  and  up-to-date  book  on   heating,  this 

volume    should    be     in    the    library    of    the 
operating  engineer  whose  work  involves  the 
operation    of    any    type    of    heating  system. 
Such  work  ordinarily  includes  not  only  the 
actual    operation    of   a   system   already    in- 

stalled,   but    the    occasional    installation    of 
additional    equipment    and    the    rearrange- 

ment   of    existing    equipment    to    meet    the 
needs    of    a    growing    plant.      The   last   few 
vears  have  witnessed  a  marked  advance  in 
the  technique  of  heating,  and  the  engineer 
must  be  thoroughly  familiar  with  the  latest 
practice  if  he  is  to  do  full  justice  to  his  job. 

Good  as  is  the  information  contained,  the 
method    of    presentation    will    appeal    quite 
as  much  to  the  busy  practical  man.     Start- 

ing   with    the    elements,    the    book    proceeds 
with   a    series   of    simple    and    well    chosen 
questions  such  as  a  man  looking  for  useful 
knowledge  would  ask  of  an  expert  who  was 
willing    to    give    him    a    day    of    two    of   his 
time.     The  answers  are  equally  simple  and 
direct. 

Accurate   Tool   Work.      By   C.    L.    Goodrich 
and    F.    A.     Stanley.       Second    edition, 
second    impression.      Two    hundred   and 
eighty-one  6x9   in.  pages,  cloth   boards. 
Three  hundred  and  twenty-seven  illus- 

trations.     Published    by    the    McGraw- 
Hill   Book  Co..   Inc.,   370   Seventh  Ave., 
New   York  City.      Price    $3. 

A   book  that   •very   toolmaker   should   be 
proud   to    include    as   one   of   his    tools.      It 
gets   right   down   to   details   on   how   to   do 
accurate  work   in   tl<e   making  of   jigs   and 
fixtures,    gages    and    other    special    manu- facturing tool.s. 

The  work  of  the  toolmaker  is  today  much 
greater  in  scope  than  it  was  a  few  years 
ago.  just  before  the  war.  The  immense 
quantities  of  machines  and  other  products 
demanded  by  the  warring  nations  made 
necessary  their  manufacture  on  a  produc- 

tion basi.s  by  the  use  of  jigs,  fixtures  and 
■special  tools.  Interchangeability,  demanded 
in  almost  all  classes  of  machinery,  was 
another  influence  for  accuracy.  The  im- 

portance of  the,  gage  for  checking  after 
successive  manufacturing  operations  and 
as  an  inspection  tool  was  accentuated.  It 
was  by  the  several  agencies  mentioned  that 
the  toolmaker  became  a  necessary  part  of 
almost  every  shop  instead  of  being  confined 
to  a  few. 

Locating  and  boring  holes  is  given  a 
great  deal  of  attention,  as  the  subject  de- 
serve.s.  Master  plates  are  taken  up  in  de- 

tail. The  use  of  the  microscope,  the  laying 
out  of  angles,  the  sine  bar  and  gage  blocks 
are  some  of  the  other  subjects  treated. 
There  is  a  section  devoted  to  trigonometry 
in  the  tool  room. 
A  book  that  could  b»  used  merely  as  a 

reference  on  such  .subject.s  would  be  con- 
sidered good.  The  additional  value  of  this 

volume  lies  in  the  fact  that  it  is  a  book 
of  mstructions  as  well   as  reference. 

Metals     and     Their     AIIo.vb.       By     Charles 
Vickers,    Technical    Adviser    to    Manu- 

facturers    of     Non-Ferrous     Castings ; 
Non-Ferrous    Editor   of   Foundry:    and 
Metallurgical    EkJitor    of    Brass     World. 
Seven  hundred  forty-five  6x9  in.  pages, 
one    hundred    ten     illustrations,    many 
engravings.         Published      by      Henry 
Carey  Baird  &  Co.,   Inc.,   2   West   45th 
St.,    New    York    City.      Price    $7.50. 

This   book   is   partly   based   on    the   third 
edition  of  "Metallic  Alloys"   by  William  T. Brannt.      It   deals   with    metals    from   their 
origin  to  their  useful   application  and  con- 

stitutes practically  a  new  book.     Presenta- 
tion is  clear  and  simple,  easily  understood 

by  anyone  having  need  for  its  use — owner, 
manager,  metallurgist,  chemist  or  shopman. 

Many  formulas  are  given,  particularly  in 
thfe  chapters  on  the  casting  of  copper,   the 
making    of    manganese    bronze,    aluminum 
bronze,  aluminum  alloys,  red  brass,   yellow 
brass,  steam  metals  and  nickel  alloys.     In- 

formation   on    physical    properties    and    the 
casting  peculiarities   is    included. 

Valuable  chapters  are  those  on  magne- 
sium alloys,  die  casting,  Monel  metal,  soft 

solders  and  brazing  alloys,  surface  color- 
ing of  alloys,  foundry  uses  of  scrap  metals, 

and   those   on   brass. 
Those  interested  in  the  origin  and 

physical  properties  of  the  elements  of  the 
methods  of  obtaining  them  from  their  ores 
and  of  refining  them,  and  their  market 
forms,  will  find  this  information  in  the 
first  part  of  the  book.  This  .section  leads 
up  to  the  discussion  of  the  alloys,  which 
are  divided  into  twelve  classes,  each  with 
a  different  metal  as  base  and  which  in- 

clude iron  and  steels  and  also  alloys 
having  zinc  as  a  base. 

The  extent  of  the  field  covered  has  made 
necessary  a  large  book.  It  is  to  the  credit 
of  the  author  that  he  did  not  try  to 
compress  into  fewer  pages  the  wealth  of 
practical  information  that  he  has  furnished. 

Catalogs  Wanted 
Johnstone  &  Chapman,  consulting  engi- 

neers, surveyors  and  valuers,  9  Old  Post 
OflSce  St.,  Calcutta,  India,  want  catalogs 
and  price  quotations  on  metal  and  wood- 

working machinery  suitable  for  factories 
engaged  in  the  production  of  munitions, 
rifles  and  other  war  supplies. 

Export  Opportunities 
The  Bureau  of  Foreign  and  Domestic 

Commerce,  Department  of  Commerce, 
Washington,  D.  C„  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regarding  these 
opportunities  can  be  secured  from  the  above 
address  by  referring  to  the  number  follow- 

ing each  item. 

Single  swift  cotton-carding  machine  used 
for  the  purpose  of  wadding  manufacture. 
Australia.  Purchase.  Specifications,  cata- 

logs and  illustrations  desired.  Terms.  Cash 
against  documents.    Reference  No.  5936. 

Machinery  for  manufacturing  "note  rolls'' used  for  mechanical  musical  instruments. 
Germany.  Purchase.  Quotations,  c.i.f. 
Antwerp.  Terms.  Cash.  Reference  No.   5937. 

Tractor  suitable  for  drawing  both  light 
and  heavy  plows.  Portuguese  East  Africa. 
Purchase.  Catalogs  and  full  information 
requested.     Reference  No.  5938. 

Machine  tools.  France.  Purchase  or 
agency.  Terms,  Cash  for  purchases.  Cata- 

logs are  desired.     Reference  No.  5939. 
Small  ice-making  machine  of  five-family 

capacity,  preferably  operated  by  gasoline 
engine.  Azores.  Purchase,  Quotations,  c.i.f. 
Azores  port.  Terms,  Cash  against  docu- ments in  United  States  bank.  Reference 
No.   5940. 

Knitting  machines  for  home  use.  Den- 
mark. Manufacturers'  agency.  Reference 

No.   5941. 
Machinery  for  printing  inks,  and  ma- 

chinery for  the  manufacture  of  stationery. 
India.  Purchase.  Quotations,  c.i.f.  Bom- 

bay.    Terms,   Cash.     Reference  No.  5942. 
Rice-milling  machinery.  India.  Purchase. 

Quotations,  c.i.f.  port  of  Burma.  Reference 
No.    5943. 
Modern  machinery  for  refining  twenty- 

four  tons  of  raw  sugar  each  twenty-four 
hours  including  centrifugals,  filtering 
presses  and  cube-making  machinery.  Brazil. 
Purchase.  Quotations,  c.i.f.  Brazilian  port. 
Terms,  cash  against  documents.  Reference 
No.   5944. 

Building  machinery.  Italy.  Purcha.se. Reference   No.    5945. 

Machines  for  making  pulpboard  pails. 
Canada.     Purchase.     Reference  No.   5946. 

Automatic  wire-weaving  machines,  suit- 
able for  the  woven-wire  mattress  manufac- 

ture, England.  Purchase.  Quotations 
c.i.f.   English    port.      Reference    No.    5947. 

Machinery  for  roasting  and  grinding  two 
and  a  half  tons  of  coffee  each  twenty-four 
hours.,  using  existing  transmission ;  paper 
bag-making  machinery.  Brazil.  Purchase. 
Quotations  c.i.f.  Brazilian  port.  Terms,  cash 
again.st    documents.      Reference    No.  5948. 

Machine  for  making  soda  straws.  Can- 
ada.     Purchase.      Reference  No.   5949. 

Engineering  and  mining  machinery.  South 
Africa  and  Rhodesia.  E,xclusive  agency. 
Quotations  f.o.b.  American  port.  Terms, 
Payment  against  document.  Reference No.  6968. 

Machine  tools,  small  tools,  iron  and  steel articles  of  all  sorts,  Denmark.  Agencv. 
Quotations,  c.i.f.  Danish  port.  Terms,  cas'h agamst    documents.      Reference    No.    5999. Aluminum  pistons,  bolts  and  nuts,  fan 
belts,  cheap  light  jacks,  automobile  clocks, 
and  non-breakable  hydrometers,  Australia. 
Agency  desired  by  the  representative  in 
United    States.      Reference    No.    6004. 

National  Metal  Trades  Association. 
Twenty-fifth  annual  convention  to  be  held 
at  Hotel  Astor,  New  York  City,  April  18 
and   19.     L.  W,   Fischer,  secretary. 

Society  of  Industrial  Engineers,  Spring 
convention  at  Hotel  Gibson,  Cincinnati, 
Ohio,  April  18  to  20.  Secretary,  George  C. 
Dent,   327  South  La  Salle  St.,  Chicago,   111. 

.4merican  Gear  Manufacturers'  Associa- 
tion. Seventh  annual  meeting  April  19,  20 

and  21.  Hotel  Cleveland.  Cleveland.  Ohio. 

American  Welding  Society,  annual  meet- 
ing. Engineers'  Building,  New  York  City, April  24  to  27. 

National  Foreign  Trade  Conncll.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Fonndrymen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,  is  secretary. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  5,  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111,, 
is  secretary. 

National  Chamber  of  Commerce,  Annual 
meeting.  New  York  City,  May  7  to  10.  Julius 
Barnes,  president. 

American  Association  of  Kngineers.  An- 
nual convention,  Norfolk,  Va.,  May  7  to  9. 

C.  E.  Drayer,  63  East  Adams  St.,  Chicago, 
111.,  secretary. 

National    Association    of    Mannfactarcrs. 
Annual  convention.  Waldorf-Astoria  Hotel, 
New  York  City.  May  14-15-16.  General 
offices,  50  Church  St.,  New  York  City. 
National  Association  of  Purchasing 

Agents.  Annual  convention,  Cleveland,  May 
15  to  18.  H.  R.  Heydon,  19  Park  Place, 
New  York  City,  aecretary. 

National  Supply  and  Slachinery  Dealers' Association;  Southern  Suppl.v  and  Machin- 
er.v  Dealers'  Association;  and  the  American 
Suppl.v  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati, 
Ohio.  May  17.  18.  19,  1923.  P.  D.  Mitchell, 
1819  Broadway,  New  York  City,  is  secretary. 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  at  Montreal,  Pan., 

May  28  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Society   for   Testing   Materials. 
Annual  meeting  at  Atlantic  Citv.  June, 
1923,  C.  L,  Warwick,  1315  Spruce  St., 
Philadelphia,    is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
American      Society     for      Steel     Treating. 

Eastern  sectional  meeting,  Bethlehem,  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem,  Pa. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances— Steel  bars  firm  at  $2.50  per  100  lb.,  Pittsburgh, 
with  extreme  quotations  of  $2.75,  frequently  made  for 
prompt  deliveries.  Plates  and  shapes  still  stronger  and 
higher  than  bars;  minimum  price,  $2.45,  maximum,  $2.75@ 
$2.85,  owing  to  premiums  demanded  for  spot  shipments,  due 
to  rush  of  production.  Ship  and  tank  plate  consumers  and 
steel  fabricators  taking  bulk  of  tonnage.  Galvanized  steel 
sheets  up  25c.  per  100  lb.,  f.o.b.  Pittsburgh.  Discounts  on 
rivets,  bolts,  nuts,  washers,  etc.,  reduced  five  to  ten  points  in 
New  York  warehouses.  No.  2  foundry  pig  iron  $33,  against 
$32  in  Chicago  and  $32,  up  from  $31  per  ton  in  Pittsburgh, 

including  freight  from  valley.  Copper  sheets  up  ic.  in  Cleve- 
land and  ic.  per  lb.  in  New  York.  Copper  wire  Jc.  higher 

in  New  Yark.  Raw  linseed  oil  (5  bbl.  lots)  $1.16,  f.o.b.  New 
York,  against  $1.13  per  gal.,  one  week  ago.  Discounts  lower 
on  rubber  and  duck  belting. 

Declines — No  improvement  in  copper  demand;  price  down 
Jc.  per  lb.,  in  week.  Both  lead  and  zinc  declined  15c.  per 
100  lb.;  antimony  also  lower.  Slight  reductions  in  solder 
and  zinc  sheets  in  New  York  and  in  first  grade  babbitt  metal 
in  Cleveland. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations    compiled    by    The 
Matthew  Addy  Co.; 

CINCINNATI 
No.  2  Southern    $31 .  55 
Northern  Basic    32.27 
Southern  Ohio  No.  2    33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.7S)    34 .  94 

BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2 . 2.';@2 .75)    33 .  76 
Virginia  No.  2    34.17 
Basic    .'0.75 
Grey  Forge    31  00 

CHICAGO 
No.  2  Foundry  local    33.00 
No.  2  Foundry,  Southern  (silicon  2.2S@2.7S)    33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    32  00 
Basic    31  00 
Bessemer    31. 00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.:  ̂ 
Detroit         5.0 

qeveland   S\%(>\ 
Cincinnati       4@6 
New  York     5§@5J 
Chicago       4®5 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots  New  York  Cleveland  Chicago 

No.  10         2.65(5-3.25  4.34  3.90  4.15 
No.  12         2.75(0-3.35  4.39  3.95  4.20 
No.  14         2.8S@3.4S  4.44  4.00  4.25 
No.  16         3.05(^3.65  4.54  4.10  4.35 

Black 
Nos.  17and21.      3.35@3.8S  4.70  4.55  4.85 
Nos.  22and24.       3.40(a3.90  4.75  4.60  4.85 
Nos.  25  and  26.       3.45@3.95  4.80  4.65  4.90 
No.  28         3.50@.4.00  4.90  4.75  5.00 

Galvanized 

Nos.  10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26         4.70^5.20 

Pittsburgh       New  York     Cleveland    Chicago 
4.0C@4.50 
4.10^4.60 
4.40@4.90 
4.55@5.05 

No.  28. 5.00(5  5.50 

4.90 
5.00 
5.30 

5.45 
5.60 
5.90 

4.80 

4.90 
5.20 
5.35 

5.60 5.90 
3    10 

5.2 

5*65 

5  80 

6.10 
WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 

carload  lots  on  the  latest  Pittsburgh  basing  card: 
Steel  BUTT  WELD                  Iron 

Inches                Black  Galv.             Inches  Black 

lto3         64  52J         JtoU    30 

LAP  WELD 
...       57  45J        2    23 
...       61  49i         2Jto4    26 
...       58  45i         4Jto6    28 
...       57  44J         7  to  12    26 

2   

2J  to  6. 7  to  8.. 
9  to  12. 

1  tolj. 

2  to  3 . . 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
62 
63 

5U 

52^ 

toll. 

30 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2      55  44^ 
2Jto4    59  48J 
4|  to  6    58  47^ 
7  to  8    54  4U 
9  to  12    48  351 

2    23 

2ito4    29 
4|to6    28 
7to8    21 
9  to  12    16 

Galv. 
13 

7 
11 
13 

11 

14 

9 

15 
14 

7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  54%   41%    55|%    43|%   62^%   48J% 
2J  to  6  in.  steel  lap  welded.  51%    38%    53i%    40i%    59|%    45i% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  5%.    Cast  iron,  standard  sizes,  25%  off. 

M ISCELLANEOUS— Wareh 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished  shafting  orscrew. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base) . . . . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron   (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

3 

%i   

i   
JI  to  J   

ouse  prices  in  cents  per  pound  in 

New  York  Cleveland  Chicago 
4.50  6.00  4.50 
7.00  6.00  6.00 
6.03  8.00  6.10 
4.69  4.51  4.55 
7.00  8.25  7.25 
5.65  5.46  S.80 
4.20             3.90  4.30 
4.70  4.40  4.80 
3.44  3.31  3.30 
3.34  3.21  3.22i 
3.34  3.21  3.221 
4.14  3.61  3.95 
3.44  3.31  3.30 
3.34            2.91  2.92J 
11.00    

55%        40(gSS%  50% 

8.50    14.00 
7.35    12.25 
7.10    11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      17.75 
Tin,  5-ton  lots.  New  York      47 .  50 
Lead  (up  to  carlots),   St.  Louis..  .  .         8.20;         New  York.  8.72} 
Zinc  (up  to  carlots),  St.  Louis,... .         7.50;         New  York.7.95 

Aluminum,  98  to  99%  ingots,  1-15  N'^"  ̂ ork 
 Cleveland  Chicago ton  lots     26.20  28.00  28  50 

Antimony  (Chinese),  ton  spot       9.60  11.50  1050 
Copper  sheets,  base    26.50  25.75  23.00 
Copper  wire  (l.c.l.)     19.87}  22.00  16.25 
Copper  bars  (I.c.l.)    23.75  25.25  19.50 
Coppertubing  (l.c.l.)     28.00  30.25  23.00 
Brass  sheets  (l.c.l.)     21.75  25.25  IS. 75 
Brass  tubing  (l.cl.)     26.50  30.75  20.50 
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How  the  Blanking  Process  Is  Used 
To  Make  a  Sheet  Metal  Sleeve 

By  C.  J.  DORER 
Chief  Tool  Designer,  Wliite  Sewing  Machine  Co. 

The  four  operations  necessary — Making  the  die  oversize 
How  the  blanking  die  operates — Designing  the  piercing 
die  stripper  and  punch  pad — Two  forming  dies  are  used 

THE  PART  WHICH  is  to  be  manufactured  by  the 
dies  shown  in  the  accompanying  illustrations  is 
one  whose  general  form  is  often  met  with  in 

sheet-metal  work,  and  the  four  dies  used  in  its  manu- 
facture bring  out  many  good  features  of  die  design. 

When  dies  are  designed  for  parts  requiring  several 
operations,    a    number   of   facts    should   be   taken    into 
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4th  Operation FIG.  1— LAYOUT  OF  THE  FOUR  OPERATIONS 

account,  namely,  the  accuracy  required,  the  quantity  of 
production,  the  production  cost  versus  the  tool  cost, 
and  the  forming  possibilities.  This  last  item  often 
determines  the  method  of  procedure,  especially  so  if 
there  are  several  forming  operations. 

After  laying   out   several   methods   with   the   before- 

mentioned  points  in  mind,  the  following  method  of 
manufacture  was  decided  upon:  (1)  To  blank  a  flat 
blank,  its  corners  so  shaped  as  to  produce  the  desired 
openings  along  the  seam  in  the  bottom  of  the  formed 
part;  (2)  To  pierce  the  remainder  of  the  holes  in  the 
part;  (3)  To  form  up  the  ends  for  the  lower  radius; 
(4)  To  form  the  upper  radius,  thereby  closing  the  blank 
and  making  the  completed  part.  In.  Fig.  1  is  shown 
this  layout  of  operations. 

In  the  manufacture  of  the  part  shown  in  Fig.  2 
extreme  accuracy  is  required  only  as  to  length  and 
squareness  of  the  ends.  The  length  is  determined  by 
the  blanking  die.  The  width  of  the  blank  becomes  the 
length  of  the  formed  part.  By  the  two  forming  dies 
the  squareness  of  the  ends  is  determined. 

In  order  to  get  the  ends  square  and  the  blank  to  the 
exact  length,  it  was  decided  to  blank  the  part  from 
flat  stock  and  form  it.  This  plan  also  kept  down  the 
price  of  the  material  used.     By  so  doing  it  was  also 
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FIG.  2— THE  PART  TO  BE  MANUFACTURED 
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FIG.   3— THE  BLANKING   DIB  FOR  THE  FIRST   OPERATION 

possible  to  get  the  sides  of  the  blank  parallel  and 
straight  without  a  trimming  operation,  which  would  be 
necessary  if  the  part  had  been  drawn.  The  piercing 
of  the  holes  was  also  made  easier  by  this  process, 
as  they  could  be  pierced  in  the  flat  blank.  In  order 
to  pierce  these  holes  in  a  formed  part,  a  costly  and  com- 

plicated piercing  die  would  have  been  required. 

The  two  forming  dies  were 
built  first,  so  that  the  length 
of  the  flat  blank  could  be 

accurately  determined  by  ex- 
periment from  them,  and  the 

proper  allowances  made  for 
bending  the  stock  over  the 
corners      and      for      possible 

D  stretching.   It  was  afterwar
ds 

found,      however,      that      no 
stretching  took  place. 

The  blanking  die  shown  in 
Fig.  3  is  a  sectional  die  built 
up  of  four  pieces,  and  set  into 
a  semi-steel  die  shoe  A.  The 
punch,  which  is  made  of  two 
pieces  B,  is  set  on  a  semi-steel 
punch  holder  C.  It  should  be 
noted  that  the  side  pieces  D 
and  E  of  the  die  are  set  inside 
the  end  pieces  G  and  H.  This 
arrangement  makes  the  side 
pieces  shorter,  and,  therefore, 
easier  to  make  and  harden. 

The  punch  is  built  in  two 
pieces  for  the  same  reasons. 
In  cases  of  this  kind  it  ia 
generally  advisable  to  make 
the  parts  of  the  die  larger  than 

at  first  thought  necessary,  as  afterwards  they  are  easilyj 
made  smaller,  but  not  larger. 

Owing  to  the  size  and  length  of  the  blank,  the  die  is| 
given  a  double  shear  and  has  a  total  cutting  edge  oi 

approximately  24  in.     The  holes  along  the  seam  in  thej 
bottom  of  the  part  are  made  by  so  shaping  the  cornersl 
of  the  flat  blank  that  when  it  is  completely  formed  and] 

PIG.  4 — THE  PIERCaNG  DIE  FOR  THE  SECOND  OPERATION 
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the  two  ends  brought  together  the  four  corner  notches 
make  the  two  desired  openings.  This  plan  also  means 
that  there  are  several  less  punches  to  be  kept  up  in 
the  piercing  die.  The  pin  J,  which  is  used  for  stopping 
the  stock  when  feeding  the  strip,  is  a  standard  stop 
pin  with  a  flat  head  approximately  the  thickness  of  the 
stock.  Enough  room  is  allowed  under  the  stripper  K 
to  permit  the  stock  to  rise  up  with  the  punch  high 
enough  so  that  when  it  is  stripped  off  the  pressure  of 

the  operator's  hand  will  cause  the  fin  between  blank 
openings  to  land  on  the  head  of  the  pin  and  slide  over 
ready   for   the   next   blank. 

The  stripper  plate  is  also  built  up  similar  to  the  die 
and  is  held  in  place  by  capscrews  which  pass  through 
the  dieblocks  and  are  threaded  into  the  die  shoe. 
The  fillister-head  screws  which  fasten  the  dieblocks  to 
the  die  shoe  are  used  to  hold  the  blocks  in  place  when 
the  stripper  has  been  removed  for  grinding  or  other 
purposes. 

The  Piercing  Die  With  Strippers  and  Punch  Pad 

For  the  second  operation  is  designed  the  piercing 
die  illustrated  in  Fig.  4.  This  die  is  also  a  sectional 
die  with  a  built  up  stripper  A  and  B  and  a  punch  pad  C 
and  D.  The  punch  pad  and  stripper  are  each  made  in 
two  pieces.  They  are  so  pieced  together  that  the  slots 
for  the  slotting  punches  E  and  G  can  be  easily  milled 
or  shaped  out.  The  dieblock  at  H  and  J  is  similarly 
built  up  so  that  the  openings  for  the  hardened  steel 
slotting  inserts  K,  L,  M  and  N,  can  be  milled.  Hard- 

ened steel  inserts  are  used  wherever  a  hole  is  pierced. 
The  dieblock  proper  is  made  of  soft  cold-rolled  steel. 
The  inserts  can  be  round  bushings  where  a  round  hole 
is  being  pierced.  In  the  case  of  the  three  slots  they 
are  made  of  two  pieces  so  that 
the  opening  for  piercing  can 
be  milled. 
The  complete  opening  is 

made  in  one  block  of  each  pair 
and  the  three  sides  have  draft. 
The  other  block  of  each  pair 
is  made  straight  as  is  the  face 
of  the  first  block  in  section 
B-B.  This  method  has  been 
followed  in  order  that  an 
opening  should  not  appear 
where  the  two  pieces  butt  to- 

gether when  the  block  is 
ground  down  in  sharpening. 
If  this  precaution  were  not 
taken  the  stock  would  tear  in 
the  open  corner.  The  inserts 
are  all  made  so  that  they  pro- 

trude I  in.  above  the  surface 
of  the  dieblock.  In  this  way 
they  can  be  ground  quite  a 

few  times  befoi-e  the  top  sur- 
face of  the  block  is  reached. 

By  this  time  the  inserts  will 
be  oversize  and  can  be  re- 
placed. 

The  nests  0,  P  and  R  for 
locating  the  blank  are  set  on 
the  dieblock.  By  so  doing  the 
dieblock  forms  a  complete  unit 
in  itself,  which  can  then  be  set 
on  the  shoe.  The  punches  are 
all   straight.     The   two   small 

ones  S  which  are  0.078  in.  in  diameter  are  set  in  sleeves 
T  to  strengthen  them  and  prevent  them  from  slipping 
on  the  stock  and  shearing  the  die.  All  the  punches  are 
a  sliding  fit  in  the  stripper. 

The  stripper  pad  is  guided  by  two  pins  which  slide 
up  and  down  in  the  punch  holder  V.  These  guide  pins 
are  a  tight  fit  in  the  stripper  pad  A,  and  are  also  held 
by  set  screws.  Shoulder  screws  W  which  are  threaded 
tight  in  the  stripper  and  slide  up  and  down  in  the  punch 
holder,  limit  the  downward  motion  of  the  stripper. 
The  shoulder  screws  are  encircled  by  pressure  springs 

which  place  the  stripper  pad  under  pressure.  In  set- 
ting up  the  die  the  stripper  pad  is  forced  up  and  the 

shoulder  screws  are  then  locked  by  set  screws  set  in 
the  punch  holder  V.  In  this  way  the  punches  are  ex- 

posed while  the  die  is  being  set  up  in  the  press. 
This  general  construction  was  necessary  owing  to  the 

smallness  of  the  punches,  the  stock  being  0.062  in. 
thick  and  the  slotting  punches  E  and  G  0.066  in.  wide. 
By  this  method  of  construction  the  punches  are  sup- 

ported as  close  to  the  stock  to  be  pierced  as  it  is  pos- 
sible to  get,  thus  preventing  any  chance  of  the  punches 

slipping  on  the  stock  and  shearing  the  die.  When  the 
punch  comes  down  the  stripper  strikes  the  stock  first 
and  holds  it  tight  against  the  inserts  while  it  is  being 
pierced.  The  slotting  punches  E  for  the  two  slots  in 
the  edge  of  each  end  of  the  blank  have  heels  which 
enter  the  die  insert  in  advance  and  protect  them  from 
slipping. 

The  first  form,  shown  in  Fig.  5,  consists  of  forming 
up  each  end  of  the  flat  blank  so  that  said  ends  each 
form  one-half  of  the  bottom  of  the  finished  part.  The 
blank  is  laid  on  the  pressure  pad  A  and  between  gages 
B.     The  pin  C  serves  to  centralize  the  blank,  and  the ®:i 
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FIG. -THE  FIRST  FORMING  DIB  FOR  THE  THIRD  OPERATION 
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gages  B  to  square  it.  The  pin  also  prevents  the  blank 
from  slipping  when  the  pressure  pad  A  starts  down 
under  pressure  from  the  punch.  Blocks  D  serve  as  the 
forming  blocks  and  whip  the  ends  into  the  desired 
shape  against  the  punch  E.  The  pressure  pad  lifts  the 
part  from  the  die  and  the  spring  kickers  G  remove  it 
from  the  punch  in  case  there  should  be  a  tendency  to 
stick.  A  large  drawing  spring  under  the  die  serves  to 
apply  pressure  to  the  pressure  pad  A  by  means  of  plate 
H  and  rod  J.     This  spring  must  be  strong  enough  to 
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FIG.  6— THE  SECOND  FORMING  DIE  FOR  COilPLETIXG  THE  PART 

keep  the  blank  flat  when  the  ends  are  being  formed. 
The  pad  goes  to  bottom  and  the  metal  is  set  in  this 
manner. 

The  punch  E  is  built  up  of  two  pieces  for  the  same 
reasons  that  the  blanking  die  is  built  of  two  pieces. 

These  two  pieces  are  fastened  to  a  semi-steel  punch 
holder  K  by  means  of  fillister-head  screws  and  dowel 
pins.  The  die  shoe  L  is  also  a  semi-steel  casting  and 
is  built  up  so  as  to  back  up  the  forming  blocks  D  at 
each  end  of  the  dieblock. 

The  fourth,  or  final  forming  die  is  a  horn  die  and 
is  illustrated  in  Fig.  6.  The  blank  is  formed  about  the 
horn  by  forming  blocks  which  bend  the  ends  of  the 
partially  formed  blank  straight  downward,  and  in  this 
way  close  the  shape.  The  blank  is  laid  in  the  gages  A 
tangent  to  the  top  of  the  horn  B.  The  gages  hold  the 
part  square  and  prevent  it  from  sliding  off  one  side  or 
the  other  of  the  horn.  The  locating  pin  C  in  the  top 
of  the  horn  serves  to  hold  the  blank  central.  The  small 
pointed  stud  D  in  the  front  end  of  the  horn  enters  the 

stock  about  0.010  or  0.015  in.  when  it  is  under  pressure, 
and  together  with  the  locating  pin  prevents  the  blank 
from  slipping.  The  L-shaped  spring  plungers  E  in  the 
gages  hold  the  blank  in  a  horizontal  position.  These 
plungers  go  down  with  the  ends  of  the  blank  a  short 
distance,  that  is,  until  the  blank  has  drawn  far  enough 
away  from  them  to  allow  them  to  go  back  into  place. 
They  are  returned  to  their  operative  position  by 
springs.  This  movement  is  accomplished  by  the  fact 
that    the   ends   of  the    blank   travel    inward   quite   as 

rapidly  as  they  go  downward. 
The  front  end  of  the  horn  is 

supported  by  the  swinging 
arm  G.  The  arm  is  a  slip  fit 
between  the  horn  B  and  the 
die  shoe  H  and  is  pivoted  by  a 
shoulder  screw  J.  It  is  also 
provided  with  a  handle  K. 
placed  at  an  angle  convenient 
to  the  operator.  After  the 
blank  has  been  formed  into 
shape  the  arm  can  be  swung 
aside  and  the  finished  part 
slipped  off  the  horn.  The 
other  end  of  the  horn  has  a  i 

large  shank  which  is  set  into 
a  vertical  portion  of  the  shoe] 
casting  and  securely  pinned  \ 
and  bolted  in  place. 

The  pressure  pad  M  in  the] 
punch  holder  had  to  be  made  J 
to  extend  below  the  bottom  j 
edge  of  the  forming  blocks  N. 
It  is  essential  that  this  pad  be  j 
of  the  same  radius  as  the  top] 
of  the  horn  plus  the  thickness] 
of  the  stock,  and  that  the] 
spring  which  backs  it  up  bel 
strong  enough  to  bend  the) 
blank  over  the  top  radius  of] 
the  horn  before  the  side  blocks  j 
A''  whip  the  two  ends  of  thej 
blank  down.  If  this  precau- 

tion were  not  taken  the  part] 
would  not  form  without  wrink- 

ling or  kinking  at  the  two 
corners  on  top.  The  spring  alsol 
serves  to  hold  the  blank  down! 

against  the  horn  when  the  punch  is  rising.  If  suchi 
were  not  the  case,  the  part  would  rise  up  with  the  punch  ] 
and  be  spread  open  at  the  bottom. 

The  side  blocks  N  of  the  punch  are  straight  and  arej 
set  into  a  semi-steel  punch  holder  0.    The  punch  holder] 
is  so  built  that  the  blocks  are  backed  up  and  cannot  be] 
forced  outward  and  spread  open  when  the  part  is  being! 
formed  and  they  are  under  lateral  pressure.     It  canj 
readily  be  seen  that  if  this  could  happen  that  an  im-1 
perfectly  formed  blank  would  result.     The  sides  of  the] 
horn  are  tapered  slightly  inward  toward  the  bottom. 
This  taper  tends  to  help  set  the  sides  of  the  part  ver- 

tical and  insures  the  seam  at  the  bottom  being  prac- 
tically tight  shut.     Care  should  be  exercised  in  setting 

the  gages.     They  must  be  so  set  that  the  blank  will 
lie  at  right  angles  to  the  horn.    The  center  of  the  blank 
must  also  be  tangent  with  the  center  of  the  top  of  the 
horn  if  the  seam  underneath  is  to  be  in  the  center. 
These   conditions    must   be    fulfilled    if    an    accurately 
aligned  part  is  to  be  obtained. 
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Automatic  Grinding  Machines 
By  ETHAN  VIALL 

Associate   Editor,  Amtiicun   Marhinist 

The  second  of  two  articles — Centerless  grinding 
and  some  of  its  history — How  the  work  is  fed — 
Grinding  tapered  work  on  the  centerless  machine 

CENTERLESS  grinding  consists  in  grinding  the 
outside  of  cylindrical  parts  without  holding  the 
work  on  centers.  The  first  machine  for  this  work 

the  writer  ever  saw  employed  only  one  wheel  for  both 
grinding  and  feeding.  The  wheel  was  about  4  in.  wide 
and  14  in.  in  diameter.  The  face  of  the  wheel  was 
dressed  off  to  a  bevel  and  the  short,  straight  pins  to 
be  ground,  were  fed  across  the  face  of  the  wheel  by 

means  of  a  trough-like  guide  set  slightly  "down  hill" 
with  relation  to  the  grinding  surface.  The  pins  were 
fed  into  this  guide  at  the  higher  end  and  as  they  came 
in  contact  with  the  grinding  wheel,  the  angle  of  the 
wheel  face  and  that  of  the  guide  caused  the  pins  to  be 

,  .   ,.       ,   ,  slowlv   rotated   and 
ormaingf  wneei drawn  toward  the 

lower  end  of  the 

guide.  At  the  same 
time  the  wheel 

ground  the  cylindri- 
cal surface.  The  de- 
vice was  described  in 

a  general  article  I 
wrote  on  page  1026, 

Vol.  39,  of  the  Amer- 
ican Machinist.  This 

was  in  1913  but  some 
of  the  machines  were 

in  use  two  years  ear- 
lier. The  principle 

on  which  the  present 
machines  manufactured  by  the  Detroit  Machine  Tool  Co., 
Detroit,  Mich.,  are  made,  is  shown  diagrammatically  in 
Fig.  8.  and  also  in  Fig.  9,  which  was  made  from  an  actual 
photograph.  In  operation,  the  pieces  to  be  ground  are 
fed  into  a  guide  or  chute  which  carries  them  onto  the 
feed  wheel.  The  feed  wheel  revolves  and  advances  the 
work  automatically  across  the  face  of  the  grinding 

wheel.  In  this  machine  pieces  from  J  to  3  in.  in  diam- 
eter may  be  ground.  Pieces  as  short  as  I  in.  may  also 

be  ground  and  from  this  up  to  over  16  ft.  in  length. 
The  grinding  wheels  used  on  this  machine  are  18  in. 

diameter  and  4-in.  face,  with  a  7i-in.  hole.  The  feed 
wheel  is  of  special  composition  and  is  9  in.  in  diameter, 
with  8-in.  face.  With  the  feed  wheel  twice  as  wide 
as  the  grinding  wheel  the  work  starts  to  revolve  before 
it  comes  in  contact  with  the  grinding  wheel  and  con- 

tinues to  revolve  until  it  is  well  clear  of  it. 

The  speed  at  which  work  travels  through  the  ma- 
chine is  regulated  by  the  angle  at  which  the  feed  wheel 

is  set.  When  taking  roughing  cuts  the  machine  will 
remove  from  30  to  60  cu.in.  of  metal  per  hour,  depend- 

ing on  the  class  of  work  being  handled.    Roughing  cuts 

„„,   „        ̂   Wo/ir 

Fee^  wheel 

Work  revolres  and  frave/s  all  Hje  Hme 

FIG.    8— THE    PRINCIPLE    OF    THE 
DETROIT  CENTERLESS 
GRINDING   MACHINE 

from  0.003  to  0.010  in.  deep  may  be  easily  taken.  Ac- 
curacy within  0.0001  in.  is  claimed  to  be  commercially 

possible  and  a  very  highly  polished  mirror  finish  can 
be  secured  when  desired. 

The  general  principle  on  which  the  Reeves  centerless 
grinding  machine  works  is  shown  in  Fig.  10.  This 
machine  is  made  by  the  Reeves  Pulley  Co.,  Columbus, 
Ind.  As  shown,  the  machine  is  fitted  for  grinding 
shouldered  spring  bolts.  The  piece  to  be  ground  is 
held  in  the  fixture  A.  The  feed  wheel  S  is  a  very  hard 

grade  of  alundum  (No.  120-W)  and  its  oflice  is  to  hold 
the  piece  in  place  and  rotate  it  at  the  proper  speed 
rather  than  to  grind,  the  real  grinding  being  done  by 
wheel  C.  Wheel  B  is  18  in.  in  diameter  and  runs  at  a 
speed  of  18  r.p.m.,  while  wheel  C  runs  at  a  surface 
speed  of  6,000  ft.  per  minute. 

Grinding  Shouldered  Work 

On  work  of  the  kind  indicated  the  shoulder  prevents 
the  piece  from  being  fed  through  between  the  wheels, 
as  is  the  case  with  straight  cylindrical  work.  On  this 
kind  of  a  job  the  workman  raises  the  holder  A  and  pulls 
it  out  toward  him,  then  he  inserts  the  piece,  slides  the 

^

^

 

FIG.  9— VIEW  SHOWING  RELATIVE  POSITIONS  OF  WHEELS 
AND  WORK 
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FIG.  10— REEVES  MACHINE  FITTED  FOR  SHOULDER  WORK 

holder  back  and  lowers  it  into  place  between  the  wheels 
as  shown  in  the  illustration. 

Some  spring  bolts  that  have  been  ground  are  shown 
at  the  left  in  Fig.  11,  while  at  the  right  are  some 

piston  pins.  These  piston  pins  lend  themselves  nicelj- 
to  continuous  grinding  and  a  machine  set-up  is  shown 
in  Fig.  12.     Here  the  operator  places  the  pins  to  be 

10  per  min,  for  the  last  pass.  If  0.002  in.  only  had 
been  left  to  be  removed,  it  could  have  been  done  in  two 
passes,  according  to  the  operator. 

The  grinding  of  tapered  pieces  on  a  centerless  ma- 
chine is  shown  diagramatically  in  Fig.  13.  This  was 

done  on  a  centerless  grinding  machine  made  by  the 
F.  C.  Sanford  Mfg.  Co.,  Bridgeport,  Conn.  The  pieces 
are  soft  steel  knife  sharpener  blanks,  8  in.  long  and 
u:  in.  in  diameter  on  the  straight  portion.  About  0.023 
in.  is  removed  on  an  average  at  the  rate  of  one  inch 
per   second.     The   work   is   fed   through   between   the 

FIG.  11 — EXAMPLES  OF  CENTERLESS  GROUND  WORK 

ground  in  a  chute  and  they  feed  through  between  the 
wheels  and  drop  into  a  eofttainer  at  the  back  of  the 
machine.  On  work  of  this  kind,  where  there  is  con- 

siderable stock  to  be  removed  from  hardened  pieces, 
several  passes  are  needed  to  reduce  the  work  to  the 
required  size.  In  this  particular  instance  0.020  in.  of 
stock  was  removed  from  the  pins  and  six  passes  were 
required.  They  were  run  through  at  the  rate  of  20 
per  min.  for  the  first  five  times,  then  at  the  rate  of 
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FIG.   13— METHOD  OF  GRINDING  TAPER  WORK 
IN  A  CENTERLESS    MACHINE 

wheels  continuously,  the  cam  A  guiding  the  rear  end 
so  as  to  produce  the  proper  shape. 

The  machine  shown  in  Fig.  14  is  made  by  the  Pro- 
duction Machine  Co.,  Greenfield,  Mass.    While  the  work] 

feeding  arrangement  is  very  similar  to  that  used  on] 
some  of  the  centerless  grinding  machines,  the  grinding ! 
element  is  an  abrasive  belt.    The  job  being  done  is  thej 

i 
1^1 i3     I^H^^^^    ̂ ^^^B              ̂ ^H^l 

m ' 
FIG.    12— METHOD    OF    FEEDING    STRAIGHT    CYLINDRICAL 

WORK 

FIG.   14— A  CENTERLESS   POLISHING    ll.\CHI.\E   USING   .\N 
ABRASIVE  BELT 

polishing  of  the  peripheries  of  die  collets.  Though  the 
amount  of  metal  removed  is  very  small,  the  action  is 

real  grinding  as  well  as  polishing.  The  feeding  wheel 

is  plainly  shown  at  the  left,  just  in  front  of  the  abrasive 

belt.     The  speed-  of  the  feeding  movement  is  controlled 
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FIG.   15- -GARDNEK  CONTINUOUS  FEED  DISK 
GRINDING  MACHINE 

by  the  angle  at  which  the  feeding  wheel  is  set  in  rela- 
tion to  the  work  and  belt.  Any  cylindrical  work  within 

the  capacity  of  the  machine  may  be  rapidly  polished 
automatically.  Steel  molds  used  for  formers  on  inner 
tire  tubes,  34  in.  in  diameter  and  10  ft.  long  are  pol- 

ished, ready  for  a  special  coating,  at  the  rate  of  40  sec. 
per  piece. 

The  abrasive  belt  used  on  this  type  of  machine  is 
6  in.  wide  and  14  ft.  long.  It  is  practically  an  endless 
belt,  as  the  special  interlocking  belt-joint  makes  a 
smooth  joint  that  does  not  rap  or  knock  as  it  goes  over 

the  pulleys  or  work.  The  abrasive  belt  runs'  over  a 
cushion  leather-belt,  corrugated  on  its  face  in  herring- 

bone fashion.  This  gives  to  the  abrasive  belt  high 
points  for  cutting  and  low  points  for  chip  clearance. 
Tension   devices   keep   both  the   leather  and   abrasive 

belts  in  proper  tension  at  all  times.  The  leather  belt 
is  the  shorter  of  the  two  and  runs  over  an  idler  placed 
below  the  one  over  which  the  abrasive  belt  runs.  The 
leather  belt  runs  at  a  speed  of  7,000  ft.  per  minute. 

In  the  machine  shown  in  Fig.  15,  the  work  is  held 
in  special  fixtures  bolted  to  the  faces  of  the  turret  and 
is  carried  to  the  grinding  element  as  the  turret  re- 

volves. This  machine  is  made  by  the  Gardner  Machine 
Co.,  Beloit,  Mich.  The  grinding  element  is  a  horizontal 
grinding  disk  53  in.  in  diameter.  The  turret  has  four 

faces,  or  work-tables,  to  which  the  work  is  clamped  and 
while  working  the  turret  revolves  constantly.  As  each 
turret  face  with  its  fixture  and  piece  of  work  ap- 

proaches the  grinding  surface  of  the  disk,  it  is  auto- 
matically lowered  by  means  of  a  cam  until  the  surface 

to  be  ground  rests  on  the  abrasive  disk.  The  pressure 
of  the  work  on  the  grinding  disk  may  be  regulated  by 
means  of  a  compression  spring  or  by  regulating  the 
amount  of  weight  in  the  holding  fixture.  A  micrometer 

screw-stop  permits  grinding  to  fixed  limits.  Upon  com- 
pletion of  the  grinding  of  a  piece,  the  work-table  and 

fixture  with  its  load,  are  automatically  raised  before  the 
work  travels  over  the  edge  of  the  grinding  disk. 

Flexible  Feeding  Mechanism 

The  feeding  mechanism  can  be  arranged  so  that  a 
work-table  and  fixture  will  make  a  complete  circuit  in 
1,  2  or  4  minutes.  It  is  controlled  by  a  friction  clutch 
which  enables  the  operator  to  stop  the  feed  without 
stopping  the  grinding  disk. 

The  machine  shown  in  Fig.  16  was  made  by  the 
Eobinson  Automatic  Machine  Co.,  Detroit,  Mich.,  for 

FIG.    IH— A.\    KIGHT-WilKKI,  ALFTUMATIC    Fl.>hlSHlNG   MACHINE 
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polishing   large   numbers  of  sad   irons,    stove   tops,   or 
other  flat  surfaces. 

The  machine  as  shown  has  eight  polishing  wheels 
carried  on  swinging  supports  actuated  in  such  a  way  as 
to  move  the  polishing  wheels  back  and  forth  over  the 
work  at  right  angles  to  the  feeding  movement.  The 

work  to  be  polished  is  placed  in  special  holders  or  fol- 
low boards,  and  carried  along  under  the  wheels  by 

means  of  an  endless  chain  which  engages  the  underside 
of  the  holders  and  slides  them  along  the  ways  of  a 

supporting  table. 

Growing  Need  for  Machinery 
in  British  India 

IN  Trade  Information  Bulletin  No.  85,  Far  Eastern 
Division,  published  by  the  Department  of  Foreign 

and  Domestic  Commerce,  of  the  United  States  Depart- 
ment of  Commerce,  as  a  supplement  to  Commerce  Re- 
ports, the  following  analytical  statement  is  given: 

American  machinery  (particularly  machine  tools)  is 

found  in  many  places,  and  carpenters'  tools,  especially  files 
and  hammers,  are  growing  in  popularity.  American  hard- 

ware, principally  locks,  padlocks,  hinges,  nails,  tacks,  screws, 
bolts,  nuts,  and  washers,  has  long  been  well  established,  but 
is  now  having  to  meet  sharp  competition,  not  only  from  the 
established  British  manufacturers,  but  from  Germans,  Bel- 

gians, and  French,  whose  cost  of  production  is  alleged  to 
be  the  lowest  in  the  world  in  certain  items. 

Certain  kinds  of  American  machines  are  to  be  found  in 
some  cotton  mills  and  the  types  in  use  do  not  differ  very 
greatly  from  those  which  we  have  sold  to  China.  If  the 
United  States  can  meet  competitive  prices  and  will  pro- 

duce designs  suited  to  the  country,  a  market  can  be  built 
up  here  for  sawmills,  rice,  flour,  and  oil  mills;  cotton  gins 
and  cotton  presses;  machinery  for  cotton,  silk,  and  woolen 
spinning  and  weaving;  pumps,  threshers,  reapers,  mow- 

ing machines,  harvesters,  sprayers,  tractors,  plows,  har- 
rows, disk  harrows,  cultivators,  seeders,  drills,  hoes,  and 

shovels;  electric  motors;  and  a  large  number  of  similar 
articles.  Even  the  government  of  India  found  it  desirable 
to  buy  American  sawmills.  American  logging  outfits  are 
in  use.  American  hydroelectrical  machinery  is  found  in 
the  principal  plants,  and  American  electrical  apparatus  of 
various  types  is  gaining  in  popularity. 

There  is  a  growing  demand  for  many  kinds  of  patented 
machines  and  appliances,  such  as  typewriters,  sewing 
machines,  cash  registers,  multigraph  machines,  adding 
machines,  and  a  host  of  contrivances  for  domestic  and 
business  use. 

It  must  not  be  supposed  that  the  Indians  are  clamoring 
to  buy  these  articles.  There  are  only  a  few  machines  of 
certain  kinds  in  use  in  India,  and  these  are  often  only  for 
purposes  of  trial  at  government  experiment  stations  or  on 
the  estates  of  Indian  princes  or  large  landowners.  Some 
give  satisfaction  and  others  do  not,  but  on  the  whole  they 
are  growing  in  popularity,  the  difficulties  are  being  over- 

come, and  their  use  will  increase  little  by  little,  for  hydro- 
electric transportation,  forestry,  and  certain  agricultural 

conditions  resemble  more  closely  those  of  the  United  States 
than  of  Europe.  The  gi-owing  demand,  however,  is  largely 
being  supplied  by  other  countries,  which  take  more  pains 
to  cater  to  Indian  requirements. 

Apart  from  the  lack  of  capital,  one  of  the  principal 
reasons  why  machinery  is  not  used  more  in  India  is  the 
relative  abundance  and  cheapness  of  labor.  Children  some- 

times receive  6  cents  a  day,  women  10  to  16  cents,  and  men 
10  to  32  cents.  They  lodge  and  feed  themselves  and,  al- 

though not  efficient,  are  often  cheaper  than  machines,  taking 
into  consideration  the  purchase  price,  fuel,  wages,  other 
operating  costs,  repairs  (a  large  item),  and  obsolescence 
of  the  machinery. 

In  spite  of  the  huge  population  there  is  no  general  sur- 
plus of  labor.  Wages  are  increasing  rapidly,  while  efficiency 

decreases,  as  the  workmen  know  that  they  do  not  have  to 
exert  themselves  to  hold  their  jobs,  since  there  are  usually 
vacancies  in  the  mills,  in  addition  to  the  fact  that  vast 
areas  of  land  are  uncultivated  and  many  landowners  would 
be  glad  to  secure  numbers  of  laborers  or  tenants. 

The  cotton  mills  and  other  industries  of  Calcutta,  Bom- 
bay, Ahmedabad,  Ujjain,  Indore,  Delhi,  Agra,  Madras, 

Cawnpore,  Lahore,  Lucknow,  Sholapur,  Baroda,  Nagpur, 
Bangalore,  Mysore,  and  many  other  places  have  made  large 
drafts  upon  the  industrial  population,  and  the  constant 
demands  for  laborers  in  the  tea  gardens  of  Assam  and 
in  the  indigo  and  sugar  plantations  of  Behar  make  it 
increasingly  difficult  to  secure  common  labor,  not  to  men- 

tion skilled  or  partly  skilled  mill  operatives.  Workmen 
are  constantly  very  independent,  strikes  are  called  on  the 
slightest  pretext,  and  the  net  result  is  a  rapid  increase  in 
wages,  not  accompanied  with  added  efficiency,  so  that  the 
cost  of  production  tends  to  rise,  while  the  buying  power 
of  the  whole  population,  and  consequently  its  effective 
demand  for  manufactured  commodities,  is  largely  increased. 

Under  these  circumstances  employers  are  turning  more 
and  more  to  machines.  Coal-cutting  machinery  is  urgently 
needed  in  the  Bengal  coal  fields,  as  the  supply  of  labor  is 
inadequate  and  the  output  per  man  is  very  low.  The  high 
price  of  fodder  and  the  shortness  of  the  planting  season 
make  tractors  very  desirable  for  plowing  heavy  soils  in 
many  parts  of  India,  and  it  will  soon  be  difficult  to  pro- 

duce certain  staple  crops  by  the  use  of  bullocks  and  primi- 
tive plows.  Rice  mills  are  coming  more  and  more  into  use 

and  are  rapidly  superseding  the  primitive  methods  of 

husking' rice  by  grinding  in  hand  mills  or  by  pounding  in mortars.  Improved  steel  and  iron  cane  crushers  are  taking 
the  place  of  the  old  sugar  mills  with  wooden  rollers  turned 
by  bullocks,  and  flour  mills  are  on  the  increase. 

It  will  not  be  long  before  the  labor  situation  will  force 
the  adoption  of  machines  wherever  circumstances  permit. 
Fortunately  for  this  movement  toward  industrialization  in 
India,  it  has  been  found  that  many  individuals  of  a  num- 

ber of  the  Indian  races  can  be  trained  to  perform  fairly 
well  relatively  simple  operations  on  machines  which  are 
not  too  complicated.  The  enormous  profits  of  the  cotton 
and  jute  mills  (often  from  30  to  100  per  cent  a  year)  show 
how  profitable  the  use  of  machinery  really  is,  and  it  is 
only  a  matter  of  time  until  there  will  be  a  large  and  con- 

stant demand  for  the  machines  and  appliances  mentioned, 
many  of  which  are  regularly  made  in  America. 

The  increasing  numbers  of  operatives  in  the  mills,  who  ; 
are  receiving  substantial  cash   wages    (some  families  earn 
80  to  100  rupees  a  month  when  all  members  are  working), 
are   constantly   calling   for   larger   quantities    of    imported  \ 

goods. 
The  preceding  paragraphs  constitute  only  a  small 

part  of  the  bulletin.  In  addition  to  statements  of  specific 
needs,  there  are  taken  up  such  general  subjects  as  the 
complexity  of  Indian  markets,  commercial  districts  and 
ports  of  India,  and  business  methods  and  terms.  The 
author  is  C.  C.  Batchelder,  American  Trade  Commis- sioner. 

Tests  of  Welded  Rail  Joints 

Two  welded  7-in.  rail  joints  were  recently  tested  for 
the  Welded  Rail  .Joint  Committee  of  the  American 
Electric  Railway  Association  and  the  American  Bureau 
of  Welding.  One  of  the  joints,  a  thermit  weld,  failed  at 
an  ultimate  load  of  600.000  lb.  The  other  joint,  of  the 
welded  fish  plate  type,  failed  at  about  200,000  lb.  Trans- 

verse tests  were  also  made  on  similar  welds.  These  tests 
illustrate  the  methods  which  will  be  used  in  testing 
several  hundred  joints  representing  the  types  at  present 
in  use  in  this  country.  The  tests  were  performed  by 
the  Bureau  of  Standards. 
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Engineering  Features  of  Fleet  Operation 
By  Edward  e.  laschum 

General  Superintendent.  Motor  Vehicle  Ek)uipment, 
American  Railway  Express  Co.,  New  York 

The  effect  of  standardization  on  motor  transportation  vehicles — 
The  maintenance  problems — Distribution  of  maintenance  costs 

— Analysis  of  emergency  calls  on  gasoline  and  electric  trucks 

Ti SHE  BUSINESS  of  the  American  Railway  Express Co.  is  transportation.  In  fact,  transportation  is 
its  sole  function.  Sight  is  sometimes  lost  of  the 

fact  that  high  efficiency  in  the  business  of  transporta- 
tion can  only  be  attained  through  a  most  careful 

analysis  and  careful  con- 
sideration of  those  funda- 

mental problems  which 
must  necessarily  be  solved 
In  order  to  insure  perfect 
and  most  economical  op- 

eration for  the  longest 
period  of  time. 

During  the  year  1922 
more  than  184,000,000 
shipments  were  handled 
and  these  shipments  had 
to  be  handled  at  least  once 
at  point  of  origin  and  at 
least  once  at  point  of 
destination  in  addition  to 
handlings  on  route.  The 
average  weight  per  ship- 

ment was  approximately 
82  lb.,  producing  a  gross 
revenue  of  approximately 
$294,000,000.  From  the 
magnitude  of  the  business 
it  can  readily  be  seen 
that  it  is  necessary  for 
us  to  make  a  most  careful  selection  of  vehicle  equip- 

ment if  economical  opyeration  is  to  be  obtained. 
In  New  York  City  we  require  655  motor  and  approxi- 

mately 900  horse-drawn  vehicles.  In  Chicago  we  use  in 
daily  service  about  648  horse-drawn  and  306  power 
vehicles,  including  25  tractors  with  about  60  trailers. 
Our  total  vehicle  equipment  throughout  the  United 
States  and  Canada  consists  of  2,636  gasoline  vehicles; 
1,195  electric  street  trucks;  324  electric  industrial 
platform  trucks;  100  semi-trailers;  and  about  8,500 
horse-drawn  vehicles,  which  means  a  total  of  12,755 
units.  Approximately  33J  per  cent  in  numbers  are 
motor  vehicles  but  the  33J  per  cent  has  a  carrying 
capacity  of  over  50  per  cent. 

Statistics  show  that  in  our  service  the  horse-drawn 
vehicle  averages  approximately  12  miles  per  day;  the 
electric  vehicle  20  miles  per  day;  and  the  gasoline 
vehicle  30  miles  per  day,  which  surely  is  sufficient  to 
prove  that  if  we  could  get  a  record  of  ton-miles,  motor 

THE  SELECTION  of  motor  vehicle  equip- 
ment in  the  beginning  has  much  to  do 

with  the  maintenance  problem  and  here 
engineering  knowledge  is  necessary  in  order 
to  keep  away  from  the  complicated  apparatus 
that  is  offered  by  old-line  companies. 

It  is  not  necessary  to  have  an  engineering 
staff  to  supervise  the  actual  maintenance  and 
repairs  but  it  is  necessary  to  have  engineering 
knowledge  to  keep  mechanical  forces  or  inex- 

perienced executives  from  substituting  or 
changing  parts  with  devices  that  prove  no 
better. 

The  business  spotlight  should  be  focused 
first,  on  the  organization  of  maintenance; 
second,  on  the  organization  of  operation ;  and 
each  organization  should  be  required  to 
analyze  costs  and  to  study  legislation  refer- 

ring to  truck  operation. 

Prom    a   paper    read    before    the    Metropolitan    Section    of    the 
8.  A.  E.  oi  April  19,  1923. 

vehicles  are  doing  by  far  the  greatest  amount  of  actual 
work. 

In  the  beginning,  or  from  1912  to  about  1917,  the 
experiment  was  in  the  making  and  believe  me,  there 
was  need  of  engineering  brains  in  the  maintenance  end 

because  the  changes  were 
so  rapid  that  only  alert, 

quick-thinking  m  a  i  n  t  e- 
nance  men  could  keep  up 

with  the  pace  set  by  the 
engineers. 

It  is  a  lamentable  fact 
that  on  July  1,  1918,  when 
all  the  express  companies 
were  merged  into  one 

company,  the  new  com- 
pany found  itself  in  con- trol of  59  different  makes 

of  motor  vehicles  and  in 
these  59  different  makes 
there  were  131  different 
models.  There  were  a 
considerable  number  of 

old-line,  or  so-called  manu- 
factured trucks,  and  you 

would  think  that  if  we 

had  purchased  one  make 
we  would  have  had  a 
standardized  maintenance 

proposition,  but  when  I 
tell  you  that  out  of  377  trucks  manufactured  by  an  old- 
line  company  we  had  21  different  models  in  which  the  % 
parts  were  only  in  a  small  degree  interchangeable,  you 
can  see  how  far  from  standardization  we  were  kept  by 
the  engineers.  We  have  recently  bought  trucks  from 
an  old-line  company  and  after  receiving  the  first  lot 
changes  were  made  without  notice  to  us  before  we 
received  the  second  lot,  even  though  the  second  lot  was 
purchased  within  a  few  months  after  the  first,  making 
it  necessary  for  us  to  carry  two  radiators  in  our  stock 
room  where  one  should  have  been  enough.  In  one 
particular  case  we  have  received  trucks  from  an  old- 
line  company  and  in  a  fleet  of  eight  trucks,  all  delivered 
at  the  same  time,  there  were  three  makes  of  magnetos. 

This  great  difference  in  models  and  in  constructional 
units  complicated  and  made  difficult  our  maintenance 
problem,  and  added  much  to  its  cost.  We  realized, 
though,  in  the  beginning  that  we  were  starting  with  an 
industry  in  which  there  would  be  rapid  development, 
and  while  we  were  saddened  by  the  cost  of  maintenance 
we  are  now  gladdened  by  the  fact  that  the  development 
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of  motor  trucks  and  the  standardization  of  parts  has 
reached  a  stage,  we  believe,  of  common  practice. 

The  selection  of  motor-vehicle  equipment  in  the  be- 
ginning certainly  has  much  to  do  with  the  maintenance 

problem  and  here  again  engineering  knowledge  is 
necessary  in  order  to  keep  away  from  the  complicated 
apparatus  that  has  been  offered  by  old-line  companies 
in  particular,  and  by  some  concerns  who  offer  compli- 

cated apparatus  which  is  vastly  different  from  standard 
or  common  practice. 

I  don't  know  how  many  spark-plugs  there  are  to  be 
had,  but  I  do  know  that  there  is  only  a  slight  difference, 
if  any,  in  the  intrinsic  value  of  the  various  makes, 
and  that  the  owner  or  operator  who  is  continuously 
trying  different  spark  plugs  is  creating  an  unwarranted 
expense. 

I  do  not  believe  it  is  necessary  to  have  an  engineer- 
ing staff  to  supervise  the  actual  maintenance  and 

repairs  but  I  do  believe  it  is  necessary  to  have  engi- 
neering knowledge  to  keep  mechanical  forces  or  inex- 

perienced executives  from  substituting  or  changing 
from  that  to  that,  which  will  prove  no  better.  Take 
for  instance,  the  question  of  wheels.  The  old  wood 
artillery  type  of  wheel  has  given  comparatively  little 
trouble;  the  solid  steel  wheel  may  be  just  as  good,  in 
fact,  I  think  it  is  and  I  believe  there  is  a  real  benefit 
t»  be  derived  from  the  use  of  the  so-called  resilient 
wheels  under  certain  conditions  but  the  truck  owners 
should  not  be  influenced  to  the  extent  of  incurring  an 
expense  for  any  accessory  unless  he  has  sufficient  indis- 

putable knowledge  that  the  expense  will  be  returned  by 
economical  performance  or  extended  life.  Therefore, 
before  changing  from  the  conventional  type  of  wheel  or 
the  conventional  type  of  tires  and  adopting  some  of  the 
so-called  resilient  or  semi-pneumatics,  a  careful  analysis 
should  be  made  by  a  competent  engineer  whose  un- 

biased mind  should  enable  him  to  advise  that  which  is 
best. 

Overcoming  Natural  Wear 

In  the  old  days  the  frames  were  a  continuous  source 
of  trouble  but  under  the  practice  of  today  It  takes 

something  out  of  the  ordinary  to  break  them.  We  don't 
have  broken  frames  to  contend  with  in  regular  service, 
but  we  would  have  them  broken  like  the  other  fellow 
has  if  we  did  not  exercise  the  proper  supervision  over 
the  operation  and  by  inspection  and  stitch-in-time 
methods  keep  the  rivets  tight,  the  wearing  parts  prop- 

erly lubricated,  and  the  natural  wear  corrected. 
This  same  thing  generally  applies  to  most  of  the 

other  principal  units  of  the  trucks,  that  is,  steering 
transmission  and  axle  units  should  be  lubricated  and 
adjusted  to  compensate  for  the  natural  wear.  There  is 
hardly  any  reason  for  neglect,  other  than  gross  care- 

lessness, when  matters  need  attention  on  these  units, 
affording  as  they  do  easy  accessibility  for  inspection 
and  repair. 

Occasionally,  faults  develop  in  the  hidden  mechanism 
of  the  motor,  and  due  to  poor  judgment,  they  are  not 
given  attention  in  time  to  prevent  expensive  repairs. 
This  particular  unit  is  deserving  of  and  should  have 
more  careful  inspection  by  competent  repairmen  so  that 
it  may  have  a  fair  opportunity  to  perform  satisfactorily 
with  the  other  units  of  a  well-designed  and  well-built 
motor  truck  until  after  a  reasonable  period,  when  gen- 

eral repair  or  rebuilding  becomes  necessary. 
We  know  that  much  has  been  accomplished  by  engi- 

neers in  the  way  of  simplification  and  standardization 

and  we  would  like  to  see  them  continue  towards  stand- 
ardization, were  it  not  for  the  fact  that  carrying 

standardization  too  far  in  motor  vehicles  would  deprive 
them  of  individuality.  While  to  my  mind  building 
motor  vehicles  has  reached  the  stage  of  common  prac- 

tice, still  the  engineers  must  contrive  some  individuality 
into  the  jobs. 

Distribution  of  Maintenance  Costs 

I  know  that  figures  are  dry  and  don't  lie,  still  I 
believe  that  the  following  figures  on  maintenance  costs 
will  be  highly  interesting  to  those  who  have  not  gone 

into  them  in  detail.  Not  considering  drivers'  wages, 
depreciation,  interest  and  insurance,  our  operating 
costs  are  distributed  as  follows : 

Gasoline      30.00  per  cent 

Cylinder  oil    2.25  "  " 
Tire  costs    2.50  "  " 
Painting    1.30  "  " 
Body  repairs    4.75  "  " 
Chassis  repairs    35.20  "  " 
Garage  expenses      24.00  "  " 

Total      100.00     "       " 

From  the  above  you  will  see  that  gasoline,  of  course, 
is  one  of  the  important  items  of  expense,  and  the  live 
garage  superintendent  will  always  watch  the  item.  For 
some  reason  gasoline  seems  to  be  the  common  prey  of 
everybody.  It  is  more  likely  to  be  used  indiscriminately 
than  any  other  item.  Employees  want  to  use  it  for 
washing  parts,  and  employees  and  officials  connected 

with  the  firm  using  their  own  car  for  company's  busi- 
ness feel  that  they  should  have  their  gasoline  tank  filled, 

but  all  these  things  can  be  and  no  doubt  are  controlled. 
Gasoline  should  be  saved  first,  by  knowing  that  the 

carbureter  is  right  for  the  particular  truck  and  that  if 
any  adjustments  are  to  be  made  that  they  be  made  by 
a  capable  carbureter  man.  Better  still,  if  possible  use 
a  non-adjustable  carbureter.  Then  teach  the  driver 
that  a  rich  mixture  which  may  get  him  over  the  grade 
without  shifting  gears  is  bound  to  waste  35  per  cent; 
this  waste  will  accumulate  carbon  which  will  cause  a 
bad  working  engine  in  a  short  time;  and  as  a  matter 
of  fact  if  he  would  shift  the  gears  he  could  go  over 
the  grade  with  the  whole  machine  in  better  condition 
than  the  fellow  who  is  kidding  himself  about  the 
wonderful  flexibility  or  pulling  power  of  his  particular 
truck  or  touring  car. 

There  are  numerous  gasoline  savers  or  adulterants 
offered  for  sale.  The  vendors  claim  to  eliminate  car- 

bon and  to  crack  or  break  up  the  gasoline  in  such  a 
manner  than  much  greater  mileage  will  result.  I  have 
tried  a  number  of  these  gasoline  adulterants  without 
any  benefit  and  I  believe  that  the  Society  of  Automotive 
Engineers  would  bear  out  the  statement  that  from  the 

standpoint  of  saving  gasoline  the  so-called  gasoline 
savers,  of  the  liquid,  powder,  crystal  or  tablet  type,  are 
not  valuable. 

I  believe  that  auxiliary  air  devices,  which  are  oper- 
ated from  the  dash  as  the  driver  may  see  fit,  will 

accomplish  nothing,  but  there  is  a  possibility  of  an 
auxiliary  air  device  being  so  constructed  that  it  will 
function  only  at  pre-arranged  engine  speeds,  by  hooking 
it  up  with  an  accelerator  pedal  or  with  a  fly-ball 

governor. 
There  is  the  question  of  cylinder  oil.  To  my  mind 

there   is    nothing  connected   with   the   maintenance   of 
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motor  vehicles  which  can  possibly  be  more  confusing  to 
the  lay  mind  than  the  selection  of  cylinder  oil  suitable 
for  lubricating  engines.  I  believe  that  oil  refiners  are 
serving  the  country  with  the  best  that  can  possibly 
be  gotten  out  of  crude  petroleum,  but  the  owner  or 
buyer  generally  knows  little  and  he  must  make  a  selec- 

tion from  hundreds  offering  him  oil  and  telling  him 
about  as  many  different  stories. 

The  next  item  of  expense  is  tire  costs,  which  we  must 
agree  are  very  low.  As  a  matter  of  fact,  the  tire  cost 
today  is  approximately  25  per  cent  of  what  it  was  in 
1913  and  1914.  Solid  and  pneumatic  tires  are  showing 
at  least  four  times  the  mileage  they  did  in  the  period 
mentioned  and  they  are  giving  from  two  and  one-half 
to  three  times  as  much  service  as  the  old  mileage 
guarantee,  which  was  from  3,500  to  5,000  miles  on 
pneumatics  and  from  7,000  to  8,000  miles  on  solids.  The 
percentage  of  replacements  for  defective  workmanship 
or  material  is  so  low  that  it  is  of  practically  no 
importance. 

The  price  of  painting,  of  course,  would  differ,  but 
generally  to  keep  the  trucks  well  painted  the  cost  should 
not  exceed  that  which  I  have  mentioned.  Bodies  with 
durability  built  into  them  in  the  beginning  should  not 
cost  more  than  I  have  mentioned  for  repairs,  and  I 
believe  they  should  last  fully  as  long  as  any  chassis 
upon  which  they  have  been  installed. 

The  greatest  item  of  expense  is  mechanical  repairs 
to  chassis.  That  surely  should  not  exceed  the  amount 
that  I  have  mentioned,  and  here  again  I  fully  believe  the 
cost  of  mechanical  repairs  to  chassis  can  only  be  kept 
down  by  employing  proper  garage  employees,  and 
issuing  instructions  worked  out  to  give  the  driver  a 
more  extended  conception  of  his  duties  and  responsibil- 

ities for  the  valuable  equipment  placed   in  his  hands. 
Garage  expenses,  of  course,  can  be  controlled  because 

generally  they  are  fixed,  with  the  exception  of  light  and 
heat.  As  a  matter  of  fact,  to  a  great  extent  light  and 
heat  are  controlled  by  seasons. 

Analysis  of  Emergency  Calls 

For  the  year  1922  I  have  taken  the  following  cities 
— Atlanta,  Buffalo,  Chicago,  Cleveland,  Detroit,  New 
York,  San  Francisco  and  Washington,  D.  C,  and  in 
these  cities  you  have  the  snow  belt,  you  have  cities 
which  have  little  snow,  and  you  have  cities  which  have 
no  snow  and  no  cold  weather.  In  these  cities  there  are 
802  gasoline  trucks,  very  few  of  them  less  than  2  tons 
capacity,  the  greatest  number  being  of  2  and  31  tons 
capacity,  and  a  considerable  number  being  of  5  tons 
capacity.  Generally,  there  are  300  working  days  per 
year  but  from  these  802  trucks  we  have  accomplished 
306,348  working  days  of  eight  hours.  The  total  mile- 

age, as  near  as  we  know,  was  9,190,440  miles. 
During  that  year  we  received  6,254  calls  for  help 

from  these  trucks.  I  mean  by  that  that  there  was 
something  the  matter  with  the  truck,  and  the  driver 
called  the  garage  for  assistance.  This  was  a  little 
less  than  seven  times  per  truck  per  year. 

Following  is  an  analysis  of  the  causes  of  these  calls, 
given  in  percentages  of  the  total  number: 

Motor  bearings    0.8 
Spark-plugs      5.9 
Ignition  system      9.1 
Carbureter      8.6 
Gasoline  lines  clogged  or  leaked    7.6 
Broken  fans  or  fan  belts    9.3 
Radiators      1.1 

Water  pump  or  line    1.6 
Radiators  or  pumps,  frozen    0.2 
Governors      0.5 
Steering  gears    3.3 
Clutch      3.0 
Propeller  shaft     1.5 
Universal  joints      1.1 
Transmissions       3.0 
Differentials    0.5 
Rear  axles     0.9 
Radius  rods      0.9 
Drive  chains    3.8 
Wheels    1.5 
Springs      1.8 
Brakes    2.2 
Tires      3.3 
Lights      1.0 
Accidents,  only      i.g 
Out  of  gasoline  or  oil    3.I 
Miscellaneous    23.8* 

Total   100.0 

In  other  words  there  were  only  50  cases  of  bearing 
trouble,  and  rarely  a  case  of  a  full  set  of  connecting- 
rod  bearings  burning  out. 

Spark-plugs  caused  5.9  per  cent  of  the  calls.  The 
trouble  was  due,  almost  without  exception,  to  the  fact 
that  the  driver  had  been  using  a  choker  and  had  fouled 
the  plugs  by  a  mixture  too  rich ;  this  gave  us  an  oppor- 

tunity to  teach  him  that  the  trouble  could  have  been 
avoided  had  he  used  the  gearset.  Here  let  me  say  that 
during  the  same  period  and  for  the  same  number  of 
trucks  our  spark-plug  replacements  have  been  a  little 
less  than  six  spark-plugs  per  truck  (four  cylinders) 
per  year,  or  a  little  less  than  one-half  of  one  spark-plug 
per  truck  per  month. 
The  ignition  system  caused  9.1  per  cent  of  the 

trouble.  By  this  I  mean  other  than  the  spark-plugs, 
such  as  magneto,  distributor,  wiring,  switches.  As  a 
rule  the  trouble  was  of  minor  importance,  which  re- 

quired only  slight  adjustment  or  repair.  This  was  done 
at  once  and  the  truck  was  able  immediately  to  resume 
its  work. 

The  balance,  23.8  per  cent,  was  for  minor  troubles, 
such  as  inability  of  the  driver  to  start  the  motor,  the 
truck  in  the  ditch,  or  in  the  mud  or  snow. 

During  the  same  year  in  the  same  cities  we  had  722 
electric  trucks,  from  which  we  obtained  226,716  work- 

ing days.  On  these  trucks  we  were  called  out  less  than 
two  times  per  truck  per  year,  or  for  a  total  of  4,987,752 
miles.  During  the  year  we  had  approximately  91  elec- 

tric motors  burned  out,  that  is,  either  the  field  or 

armature  burned  out,  which  was'  4.8  per  cent  of  the 
trouble,  but  that  is  small  compared  to  the  4,987,752 
miles.  In  many  cases  it  was  due  directly  to  the  fact 
that  the  trucks  had  to  encounter  deep  snow,  mud,  ice, 
cold,  rain,  heat  and,  in  all  probability,  considerable  over- 

loading. We  had  366  cases  of  batteries  exhausted, 
which  caused  19.1  per  cent  of  the  trouble,  but  it  also 
means  that  a  battery  was  exhausted  once  per  truck  per 
two  years.  The  other  items  of  importance  were  con- 

trollers which  caused  12.1  per  cent;  steering  gear  6.2 
per  cent;  axles  1.5  per  cent;  brakes  5  per  cent;  springs 
1.3  per  cent;  drive  chains  11.6  per  cent;  and  here  let 
me  say  that  on  the  modern  electric  truck,  drive  chain 
troubles  were  eliminated.  The  balance  is  made  up  of 
miscellaneous  items  too  numerous  to  mention,  but  you 

who  are  doubtful  of  the  electric  trucks'  ability  to  per- 
form should  take  note  of  the  fact  that  722  electric 

trucks  performed  better  than  314  truck  days  per  year. 
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with  less  than  two  trouble  calls  per  truck  per  year. 
The  following  figures,  representing  the  average  of 

three  well-known  makes  of  trucks,  on  the  distribution 
of  time  and  material  costs  for  chassis  overhauling 
repairs  on  different  parts  and  operations  may  also  be  of 
interest. 

Man-Hrs.  Mat.  Costs 
Disassembling       67.42  .84 
Motor      153.42  397.85 
Frame        62.58  1.11 
Steering        41.50  1.78 
Brakes          34.83  28.83 
Radius  and  tie  rods          7.83  5.95 
Transmission        36.08  51.68 
Radiator  hood  and  muffler        15.25  .56 
Front  and  rear  construction..  .  .      24.83  44.27 
Clutch          7.17  14.44 
Differential          19.75  46.22 
Water  pump   08  .03 
Springs           18.95  15.17 
Carburetor         8.17  .60 
Jackshaft           3.50    
Magneto          4.00  2.43 
Wheel       5.63 
General  accessories    216.50  .95 
Miscellaneous           5.50  90.50 

Total      727.36  708.84 

Surely  all  of  the  above  is  an  indication  of  the  reli- 
ability of  the  motor  vehicle  and  its  component  parts 

and  surely  it  is  an  indication  of  a  service  which  can 
be    accomplished    under    management. 

The  business  spotlight  is  being  turned  on  the  motor 
truck  and  such  organization  as  there  is  back  of  it.  The 
light  should  be  focused,  first,  on  the  organization  of 
maintenance;  second,  on  the  organization  of  operation. 
Each  organization  should  be  required  to  analyze  costs, 
and  to  study  legislation  referring  to  truck  operations. 
Each  organization  should  be  required  to  analyze  costs 
in  order  that  nothing  may  be  left  undone  which  will 
bring  about  greater  efficiency  and  satisfaction  to  the 
owner. 

In  January,  the  month  of  maximum  employment, 
293,284  wage  earners  were  reported;  and  in  July,  tht 
month  of  minimum  employment,  183,024,  the  minimum 
representing  62  per  cent  of  the  maximum.  The  average 
number  of  wage  earners  employed  during  the  year  was 
235,515,  as  compared  with  375,088  in  1919  and  248,716 
in  1914. 

Steel  Works  and  Rolling  Mills,  1921 
The  Department  of  Commerce  announces  that,  accord- 

ing to  reports  made  to  the  Bureau  of  the  Census,  the 
value  of  products  of  establishments  engaged  primarily 
in  steel  production  and  the  rolling  of  iron  and  steel 
products  amounted  to  $1,481,659,000  in  1921,  as  com- 

pared with  $2,828,902,376  in  1919  and  $918,664,565  in 
1914,  a  decrease  of  48  per  cent  from  1919  to  1921,  but 
an  increase  of  61  per  cent  for  the  seven-year  period  from 
1914  to  1921. 

In  1921  reports  were  received  from  494  establish- 
ments, a  decrease  of  6  from  the  number  reporting  in 

1919,  but  an  increase  of  67  over  those  reporting  in  1914. 
Of  those  reported  for  1921,  190  were  located  in  Pennsyl- 

vania; 85  in  Ohio;  32  in  New  York;  28  in  Illinois;  24 
in  Indiana;  17  each  in  New  Jersey  and  West  Virginia; 
15  in  Wisconsin;  13  in  Massachusetts;  9  each  in  Ala- 

bama and  California;  8  in  Michigan;  6  in  Missouri;  5 
each  in  Connecticut,  Kentucky  and  Maryland;  4  each  in 
Delaware,  Rhode  Island  and  Washington;  3  in  Minne- 

sota; 2  each  in  Iowa  and  Virginia;  1  each  in  Colorado, 
Georgia,  Maine,  Oregon,  Tennessee,  Texas  and  Utah. 

The  decrease  in  the  value  of  products  has  been  accom- 
panied by  decreases  in  the  number  of  persons  employed, 

in  the  total  amount  paid  for  salaries  and  wages,  and  in 
the  cost  of  materials  use' 

Doing  Good  Work  Under  DiflSculties 
By  Frank  C.  Hudson 

If  anyone  has  doubts  as  to  the  lack  of  equipment  in 
railroad  shops  or  feels  that  the  plight  of  the  railroads 
is  due  to  the  inefficiency  or  pure  cussedness  of  the  per- 

sonnel, a  visit  to  the  Denver  &  Rio  Grande  shops  at 
Salt  Lake  City,  Utah,  ought  to  open  his  eyes.  Just  how 
old  the  shop  really  is,  it  is  not  easy  to  say.  Although 
having  brick  walls,  it  is  of  the  old  timber  truss  con- 

struction without  any  apology  for  a  crane  or  adequate 
facilities  for  lifting  or  carrying  the  heavy  parts  of 
locomotives.  In  order  to  get  an  old  firebox  out  of  a 
boiler  it  was  necessary  to  both  jack  it  up  and  then  dig 
a  hole  in  the  shop  floor. 

Removing  the  Wheels 

The  only  way  of  lifting  a  locomotive  off  its  wheels  is 
by  the  old  system  of  six  permanent  screw  jacks  with 
cross  beams  between.  The  machine  tool  equipment  is 
similarly  out  of  date  for  the  most  part,  and  in  conse- 

quence very  inefficient.  Yet,  in  spite  of  these  handicaps 
they  turn  out  from  12  to  15  locomotives  a  month,  some 
of  them  large  Mallets,  for  the  grades  are  extremely 
heavy  between   Salt  Lake  and  Denver. 

The  assistant  superintendent  of  motive  power  is  an 
old  time  railroad  man  who  has  the  faculty  of  getting 
on  with  men.  He  has  gathered  around  him  a  corps  of 
very  capable  assistants,  and  there  is  more  of  the  happy 
family  spirit  than  we  usually  find.  The  machine  shop 
foreman  learned  his  trade  in  a  railroad  shop  and  then 
went  out  into  other  lines  of  machine  work,  including  a 
shop  employing  production  methods.  This  makes  a  good 
combination  and  he  is  taking  advantage  of  his  experi- 

ence in  reducing  time  and  costs.  If  the  equipment  of 
this  shop  could  be  brought  up  to  date,  we  should  see  a 
very  material  reduction  in  the  cost  of  repairs.  In  ad- 

dition, locomotives  would  not  be  kept  out  of  service  as 
long  as  at  present  and  so  have  more  days  in  service, 
earning  dividends   for   the   railways. 

Poor  Equipment  Proved  To  Be  An 
Expensive  Luxury 

All  this  gets  back  to  the  man  with  the  check  book 
and  cannot  be  attributed  in  any  way  to  the  mechanical 
department.  No  manufacturing  or  jobbing  shop  could 
live  under  such  conditions  and  it  is  ridiculous  to  lay 
the  high  cost  of  railway  repairs  to  the  inefliciency  of 
the  mechanical  department  in  such  a  case  as  this. 

There  were  and  are,  shop  rules  which  interfere  with 
maximum  production  and  which  should  be  modified 
in  union  shops.  But  there  is  a  great  need  of  friendli 
ness  and  co-operation  instead  of  the  antagonism  and 
distrust  which  exists  in  too  many  cases.  Here  is  where 
the  shop  referred  to  can  be  studied  to  advantage  and 
probably  copied  in  many  ways.  But  no  increase  in 
either  harmony  or  efficiency  can  take  the  place  of 

good  machine  equipment  and  adequate  handling  facil- 
ities for  material. 
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FIG.  1— TURNING  THE  HARD  RUBBER  BALLS.  FIG.  2— DETAILS  OF  THE  TURNING  TOOL 

Machining  Hard  Rubber  Parts 
For  Water  Meters 

By  FRED  H.  COLVIN 
Kditor,  A-imrican  Machinist 

Turning  and  slotting  hard-rubber  balls — Automatically 
facing  hard-rubber  disks — Diamond  tools  at  high  speed 

— Some  assembly  operations 

THE  BALL  SEAT,  which  was  so  much  in  evidence 
in  the  first  article  on  water  meters,  was  for  the 
seating  of  a  hard  rubber  ball  that  forms  the  axis 

for  the  measuring  ball  and  disk  in  the  measuring  cham- 
ber. Some  of  the  balls  are  shown  in  Fig.  1  which  also 

shows  the  way  in  which  they  are  turned  between  centers 
in  a  bench  lathe.  The  rough  balls  are  shown  in  the  box 
at  the  right,  just  as  they  come  from  the  molds,  while 
the  finished  balls  are  in  the  box  at  the  left.  There  are, 
however,  two  turning  operations,  the  finishing  cut 
merely  trimming  up  any  imperfections  which  may  have 
been  left  by  the  roughing  tool.  Diamond  cutting  tools 
are  used  in  both  cases. 

The  ball  is  formed  by  swinging  the  tool  around  a 
center  by  means  of  the  handle  A,  in  both  Figs.  1  and  2. 
The  diameter  of  the  ball  is  held  within  very  close  limits, 
as  both  it  and  the  disk  must  work  freely  and  without 
leakage.  The  balls  are  measured  with  the  micrometer 
shown  in  Fig.  1  and  also  tested  for  both  diameter  and 
roundness  by  the  dial  gage  to  be  seen  at  the  left.  The 
ring  of  this  gage  supports  the  ball  while  being  turned 
under  the  pointer  and  the  dial  gage  shows  any  varia- 

tions. Details  of  the  tool  and  the  lathe  centers  are 
shown   in   Fig.   2.      It  will   be  noted  that   there   is   an 

exhaust  pipe  directly  over  the  turning  tool  and  that 
the  rubber  chips  are  drawn  up  into  this  pipe  as  they 
come  off.  A  few  drop  on  the  machine  but  the  majority 
of  them  escape  up  the  suction  pipe  together  with  most 
of  the  odor  from  the  rubber. 

The  balls  have  to  be  slotted  on  three  sides  to  receive 
the  disk  plates  and  this  is  done  in  the  Garvin  milling 
machine  shown  in  Fig.  3.  The  fixture  shown  on  the 
table  holds  the  ball  while  it  is  being  slotted  and  indexes 
it  so  that  the  three  slots  can  be  cut  in  proper  relation 
to  each  other.  The  ball  is  held  between  two  cupped 
plungers,  one  of  which  is  seen  at  A.  The  indexing  is 
done  by  the  handle  B,  while  handle  C  clamps  and  re- 

leases the  ball.  Before  the  last  slot  is  cut,  the  slide  D 
is  pushed  in  under  the  ball  for  support.  When  the  ball 
is  released  it  is  brought  out  on  the  slide  as  shown. 

The  gages  used  are  shown  at  the  left.  Gage  E  in- 
spects the  width  of  the  slot  while  the  one  at  F  gages 

the  thickness  of  the  material  left  by  the  milling  cutters. 
The  relation  of  the  slot  to  the  outside  of  the  ball  is 
tested  by  the  dial  gage  at  G,  the  slot  in  the  ball  sliding 
over  the  wings  H  and  under  the  cup  above.  The  ball 
is  then  tested  for  strength  in  the  machine  shown  in 
Fig.  4.     The  slotted  ball  is  slipped  over  the  plates  A 
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FIG.    3— SLOTTING   BALLS    FOR   RUBBER    DISKS.      FIG.    5— FACING  DISKS  IN  AUTOMATIC  MACHINE 

and  B,  the  latter  being  stationary  while  A  swings  in 
a  bearing  at  C.  Pressure  is  then  applied  to  A  by  means 
of  the  lever  shown  which  twists  the  ball  slightly  and 
shows  whether  it  has  sufficient  flexibility  and  strength. 

FIG.   4— TESTING  STRENGTH  OP  BALLS 

The  disk  plates  which  carry  the  ball  are  cut  from 
flat  sheets  and  are  then  placed  in  the  magazine  of  the 
machine  shown  in  Fig.  5,  at  A.  The  forked  arm  B 
swings  to  the  left  and  the  disks  in  the  magazine  are 
pushed  out  so  that  the  outer  disk  slips  over  a  pin  in 
the  left  arm.  The  arm  then  swings  to  the  right  and 
brings  the  disk  in  position  for  chucking.  An  inward 
movement  places  the  disk  in  the  chuck,  which  grips  it, 
and  the  facing  tool  commences  to  travel  across  the  face. 
The  next  movement  of  the  feeding  arm  swings  the 
finished  disk  up  to  the  finish  magazine  C  and  at  the 
same  time  picks  a  new  disk  from  the  rough  side  and 
places  it  in  the  chuck.  Diamond  tools  are  also  used 

for  this  work,  the  cutting  speed  being  in  the  neighbor- 
hood of  500  ft.  per  minute.  The  disks  go  through  this 

machine  twice,  to  face  both  sides,  and  the  thickness  is 
held  to  very  close  limits. 

After  the  disks  are  slotted  and  the  ball  assembled, 
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FIG.  6— TRUING  STEM  IN  BALL.     FIG.  7— FORCING  IN  THE  DIAPHRAGM 
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}fIG.  8 — ASSEMBLED  METERING  CASES 

bronze  studs  are  forced  into  the  center  holes  of  the  ball 
and  the  ball  slipped  into  place  in  the  disk  as  in  Fig.  6. 
The  assembly  here  shown  is  then  placed  in  the  holder, 
the  plunger  A  is  lowered  to  hold  the  disk  flat,  and  the 
spindle  revolved.  The  spindle  carries  a  hollow  burnish- 

ing tool  which  fits  down  around  the  bronze  stem  and 
straightens  it  with  relation  to  the  disk  so  that  it  stands 
perfectly  square. 

Going  to  the  measuring  chambers   once   more,   we 

see  the  forcing  in  of  the  triangular  diaphragm  which 
divides  the  measuring  chamber  into  two  parts.  This 
piece  is  forced  in  with  the  small  press  shown  in  Fig.  7. 
Both  parts  of  the  case  and  a  diaphragm  are  shown 
at  A.  The  piece  is  forced  into  one  half  the  case,  which 
is  turned  upside  down  on  the  base  at  B,  and  clamped 
by  a  single  movement  of  the  lever  C.  The  triangular 
piece  is  placed  in  the  slot  and  forced  in  by  the  toggle  D 
at  the  back,  worked  by  the  lever  E,  until  it  touches 
the  ball  shown  in  the  center  of  the  fixture.  Before  put- 

ting the  other  half  of  the  case  into  place  the  rubber 
disk  with  its  ball  in  the  center  is  placed  in  position  and 
the  two  halves  slipped  together.  The  slit  in  the  di.sk 
allows  room  for  the  triangular  piece. 

Ball  Used  for  a  Gage 

In  Fig.  8  we  see  a  pile  of  the  cases  assembled  with 
the  disks  in  place.  It  also  shows  the  use  of  the  ball 

at  A,  for  gaging  the  position  of  the  triangular  dia- 
phragm with  relation  to  the  rubber  ball.  In  operation, 

the  water  enters  at  one  side  of  this  diaphragm,  forces 
the  rubber  disk  to  move  with  a  rotating  motion  with 
the  ball  as  a  center  and  forces  the  bronze  spindle  to 
revolve  as  a  crank  pin  with  relation  to  the  ball  center. 
This  gives  motion  to  the  gear  train  and  the  register 
which  records  the  amount  of  water  passing  through 
the  meter.  It  is  for  this  reason  that  the  volume  of  the 
chamber  must  be  kept  as  nearly  correct  as  possible  as 
errors  accumulate  with  every  filling  and  emptying  of 
the  chamber.  Further  details  of  the  meter  will  be 
shown  in  a  future  article. 

Getting  Inspiration  from  Other 
Machine  Shops 

By  Frank  V.  Faulhaber 

When  a  foreman  has  been  in  charge  of  a  machine  shop 
for  a  long  term  of  years,  and  never  gets  around  to  see 
how  the  other  fellow  is  meeting  problems,  then  the  plant 
he  has  in  charge  is  not  making  the  progress  that  other- 

wise might  be  possible.  One  superintendent  recently 
observed:  "There  is  nothing  like  finding  out  about  other 
machine  shops'  methods  in  overcoming  problems.  Every 
foreman  I  ever  knew  I  advised  to  visit  the  other  shops, 
so  he  could  actually  observe  how  things  were  being 
solved,  whether  they  were  not  being  attended  to  more 
easily  and  in  less  time.  There  is  a  good  deal  to  learn, 

too,  by  watching  other  men's  systems  and  new  plans." 
There  are  many  machine  shop  foremen  who  rarely 

think  of  the  importance  of  this  matter.  One  old  ma- 
chine shop  foreman,  who  was  broached  on  the  subject, 

explained:  "I  find  very  little  time  to  devote  to  other 
plants.  I  have  to  give  all  my  time  to  the  shop  in  which 
I  am  employed,  and  can  spare  no  minute  for  outside 

work." 
Benefits  Derived  from  Outside  Visits 

It  may  here  be  said,  for  the  benefit  of  other  executives, 
that  time  applied  to  such  outside  work  is  really  in  the 
advancement  of  the  machine  shop.  The  foreman  who 
wants  to  avail  himself  of  the  opportunity  of  consulting 
the  foremen  of  other  plants,  should  set  aside  a  certain 
part  of  the  day,  every  week  or  two.  If  the  foreman, 
however,  cannot  get  away  from  the  shop  at  least  every 
two  weeks,  then  a  visit  to  some  plant  once  a  month  will 
be  better  than  none  at  all.     One  foreman  has  solved 

the  problem  for  himself  by  turning  the  shop  over  to 

his  assistant,  while  he  "scouts  for  new  ideas,"  as  he 
phrases  his  regular  visits. 

By  consulting  other  plants  the  machine  shop  foreman 
will  get  hold  of  information  which  he  can  secure  in  no 
other  way.  Meetings  and  an  exchange  of  experiences 
are  always  worth-while,  yet  there  is  nothing  to  compare 

with  the  actual  observance  of  the  other  plants'  methods. 
When  the  foreman  has  in  mind  a  given  new  method 
used  in  a  plant  which  he  would  like  to  adapt  to  his  own 
purposes,  he  is  often  uncertain  of  the  outcome,  and  this 
naturally  leads  to  apprehension  which  deters  the  test. 
By  considering  the  other  plants  which  have  tried  different 
new  methods,  and  visiting  these  shops  himself,  the  fore- 

man of  course  will  come  face  to  face  with  the  actual 

work  as  it  is  being  produced — he  will  have  before  him 
more  than  verbal  explanations,  the  results  will  be  con- 

vincing, and  he  will,  naturally,  be  encouraged  to  try  out 
the  new  methods  in  his  own  shop. 
When  a  foreman  in  charge  of  one  shop  never  takes 

time  to  see  how  other  shops  are  meeting  problems  simi- 
lar to  his  own,  and  the  way  their  work  is  routed,  then, 

of  course,  he  is  using  only  set  methods,  and  since  they 
are  often  obsolete,  the  plant  he  has  in  charge  is  not  get- 
ing  the  best  possible  results.  There  comes  to  mind  the 
experience  of  one  machine  shop  executive  who,  during 
one  of  his  periodical  visits,  witnessed  an  operation  that 
suggested  a  change  in  his  own  plant.  He  observed  that 
the  shop  was  processing  its  work  more  rapidly  because 
there  was  more  room  for  the  men  in  which  to  operate. 

His  own  shop  was  cramped  because  of  a  lot  of  little- 
used  and  unnecessary  machines,  and  the  results  were 
unsatisfactory.  But  the  visit  provided  the  inspiration 
that  enabled  him  to  effect  an  improvement  in  the 
method  of  processing  in  his  own  plant. 
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How  the  Work  of  the  American  Engineering  Standards 
Committee  Is  Carried  On 

THE  American  Engineering  Standards  Committee 

essays  to  serve  as  a  national  clearing  house  for  engi- 
neering and  industrial  standardization,  to  act  as  the 

official  channel  of  co-operation  in  international  stand- 
ardization, and  to  provide  an  information  service  on 

engineering  and  industrial  standardization  matters. 
The  ultimate  responsibility  for  and  control  of  the  work 

rests  with  the  organizations  whose  representatives  con- 
stitute the  American  Engineering  Standards  Committee. 

The  process  of  industrial  standardization  may  be  con- 
veniently divided  into  four  stages,  namely:  (1)  stand- 

ardization by  individual  firms;  (2)  by  societies  and 

associations;  (3)  on  a  national  scale;  (4)  on  an  inter- 
national scale.  The  A.E.S.C.  is  primarily  concerned 

with  the  last  two  stages.  It  is  the  agency  through 

which  industrial  standardization  in  this  country  is  pass- 
ing from  the  second  to  the  third  stage,  namely,  from 

standardization  by  associations,  societies  and  govern- 
mental agencies,  to  standardization  on  a  national  scale. 

Through  its  method  and  procedure,  which  are  the  result 

of  extensive  study  and  discussion  on  the  part  of  numer- 
ous bodies  concerned,  and  which  have  been  further 

developed  through  three  years  of  experience,  the  stand- 
ardization work  of  the  many  bodies  concerned  is  being 

broadened  and  unified  into  a  system  of  national  indus- 
trial standards. 

The  A.E.S.C.  method  is  simply  a  systematic  plan  of 
co-operation  by  which  all  organizations  interested  in  any 
particular  standardization  project  participate  (1)  in 
deciding  whether  the  work  shall  be  undertaken  at  all, 
(2)  in  formulating  the  standardization,  and  (3)  in  its 

ultimate  approval  as  an  "American  Standard"  or  a 
"Tentative  American  Standard." 

The  formulation  of  each  standard,  including  all  de- 
tailed work  and  technical  decisions,  is  in  the  hands  of 

a  working  committee,  called  a  "sectional  committee." The  sectional  committee  is  made  up  of  representatives 

designated  by  the  various  bodies  interested  in  the  par- 
ticular project  in  hand.  Each  sectional  committee  is 

organized  by,  and  under  the  leadership  of  one  or  more 
of  the  principal  bodies  interested.  Such  bodies  are 

known  as  "sponsors."  This  plan  makes  the  Committee 
the  most  decentralized  of  all  the  national  standardization 
bodies. 

Functions  op  the  Main  Committee 

After  the  standard  has  been  formulated  and  agree- 
ment upon  it  reached  in  the  sectional  committee,  it  is 

submitted,  through  the  sponsor,  to  the  Main  Committee 
for  approval.  In  acting  on  the  approval  of  standards 
as  "American  Standards"  or  "Tentative  American  Stand- 

ards," the  Main  Committee  considers  the  adequacy  of 
representation  on  the  sectional  committee  of  the  various 
interests,  and  the  procedure  which  has  been  followed, 
but  it  does  not  concern  itself  with  the  technical  details 
of  the  standard.  Hence,  approval  by  the  A.E.S.C. 
means,  not  that  the  Main  Committee  has  itself  worked 
over  and  passed  upon  the  technical  details  of  the  stand- 

ard, but  that  it  has  satisfied  itself  that  all  organizations 
concerned  have  had  an  opportunity  to  participate  in  the 
work,  that  the  work  has  been  carried  out  under  a  pro- 

cedure that  has  been  regular,  open,  and  above  board, 
and  that  the  standard  represents  a  real  national  con- 

sensus on  what  is  best  in  American  engineering  and  in- 

dustrial practice,  and  hence  that  it  either  already  does 
or  may  reasonably  be  expected  to  play  a  significant,  if 
not  a  controlling,  role  in  the  processes  and  materials  in 
the  industry  concerned. 

Organization  Gone  Mad— Discussion 
By  George  L.  Markland,  Jr. 
Pre.sident.  Philadelphia  Gear  Works 

In  Vol.  58  of  the  American  Machinist  page  225,  there 

is  an  article  by  Entropy,  headed  "Organization  Gone 

Mad." 

The  article  is  unfortunate  in  that  it  strikes  a  vein 
of  ridicule  and  says  in  so  many  words  that  the  men  at 
the  head  of  various  associations,  and  those  holding 
offices  in  various  associations,  have  become  members 
solely  for  the  purpose  of  acquiring  an  office. 

Take  John  Edgerton,  president  of  the  National  Asso- 
ciation  of   Manufacturers — he  is   a   forceful    man   and 

stands  out,  and  is  sought  all  over  the  country.     Take 
the  American   Gear   Manufacturers    Association — Fred  3 
Sinram,  the  president,  is  a  man  who  stands  out  and  is] 
sought.     True  this  is  an  industry  association;  but  take] 
the  purely  social.     Take  Lu  Lu  Temple,  the  Shrine  of  j 
Philadelphia — Freeland  Kendrick,  a  man  of  tremendou 
personality,    dominates    the    whole    institution    and    is] 
sought  all  over  the  country. 

Other  Social  Organizations 

Take  our  own  little  social  organization — the  Shrinel 
Club  of  Philadelphia.  John  Taylor,  the  president,] 
didn't  seek  the  job.  None  of  these  men  have  sought! 
the  job.  Take  our  own  Russell  C.  Ball,  who  is  our] 
secretary  and  treasurer.  He  is  the  treasurer  of  three] 
social  organizations,  successful  because  he  handles  the] 

cash.  These  men  didn't  deliberately  plot  their  jobs  in] these  associations. 

Every  industry  in  the  country  should  have  its  own] 
organization,  and  every  man  in  that  industry  shouldj 
be  a  member.  There  should  be  a  local  chamber  of  com- 

merce in  every  city.  Every  industry  organization  shouldl 
be  a  part  of  a  national  organization  and  every  local] 
chamber  of  commerce  should  be  a  member  of  the  Cham- 

ber of  Commerce  of  the  United  States.  There  shouldl 

be  a  manufacturers'  association  in  every  state,  andl 
every  manufacturer  in  that  state  should  be  a  member] 
of  it;  and  every  manufacturer  in  the  United  States! 
should  be  a  member  of  the  National  Association  of| 
Manufacturers. 

The  Rotary  Club  is  a  great  social  organization,  and 
so,  too,  is  the  Kiwanis  Club. 

I  don't  know  who  Entropy  is,  but  he  doesn't  appear 
to  me  to  have  the  proper  slant  on  this  subject.     You 
could  write  many  pages,  giving  the  names  of  men  whol 
have  dominated  various  associations  and  organizations-f 

These  men  do  not  deliberately  plan  to  become  the  heads' 
of  these  associations.     They  are  sought  by  their  fellow- 
members    because   of    the    characteristics    which    show 
them  to  be  men  fitted  for  leadership.     Business  as  a 
whole  is  not  sufficiently  organized,  and,  therefore,  their 
efforts  are  dissipated. 

I  wonder  to  how  many  associations  Entropy  belongs. 
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Standard  Jig  Bushings 
SPECIAL  CORRESPONDENCE 

Part  of  toolmaker's  work  eliminated — System  com- 
prises both  liner  and  wearing  bushings — Locking 

method  requires  the  use  of  neither  screws  nor  pins 

IF  THE  JIG  bushings  used  in  various  shops  engaged 
in  production  work  could  be  collected,  comparison 
would  show  them  to  be  of  many  sizes  and  propor- 

tions, the  one  bearing  little  relation  to  the  other.  Tool- 
makers  have  never  reduced  the  bushings  used  in  jigs 
to  a  standard  and  it  has  remained  for  The  Jig  Bushing 
Co.,  Pontiac,  Mich,  to  take  up  the  work  and  not  only 
adopt  a  standard,  but  to  manufacture  bushings  of 
several  types  in  a  series  of  sizes  that  can  be  used  to 
advantage  in  the  majority  of  cases. 

The  various  types  are  shown  in  Fig.  1,  and  the  sys- 
tem known  as  the  Briney  standard  comprises  the  follow- 
ing: Flat  head  eccentric-lock  wearing  bushings;  knurled 

head  eccentric-lock  wearing  bushings;  eccentric-lock 
liner  bushings;  free-lock  knurled  head  wearing  bush- 

ings; free-lock  liner  bushings. 
The  flat  head  eccentric-lock  bushings  shown  in  Fig.  2 

are  intended  to  be  left  in  the  liner  bushings  until  worn 
out.  They  are  to  be  removed  for  replacement  by  rotat- 

ing by  use  of  a  punch  in  the  lock-release  hole. 
The  knurled  head  eccentric-lock  bushings  are  shown 

in  Fig.  3  and  are  for  use  where  two  or  more  sizes  or 
.types  of  tools  are  to  be  used  in  completing  an  operation, 

jfiuch  as  drilling  and  reaming  or  drilling  and  spot  facing, 
[which  necessitate  a  change  of  bushings.  These  bush- 
[ings  can  readily  be  removed  by  grasping  them  by  the 
[knurled  collars  and  giving  them  a  slight  twist. 

The  eccentric-lock  liner  bushings  shown  in  Fig.  4 
are  for  use  with  both  types  of  wearing  bushings. 

The  free  lock  knurled-head  bushings,  together  with 
the  liner  bushings  to  be  used  in  connection  with  them, 
are  shown  in  Fig.  5. 

These  bushings  are  to  be  used  for  the  same  purpose 
as  those  of  the  knurled  head  eccentric-type,  the  only 
difference  being  in  the  construction  of  the  locking  device 
which  can  be  seen  by  comparison  with  Figs.  3  and  4. 

As  will  readily  be  seen,  this  system  provides  a  series 
of  both  permanent  and  slip-fit  bushings  all  of  which 
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FlU.    1— TYPES  OF  WEARING   AND   LINKR  BUSHINGS 

are  made  in  one  piece  and  do  not  require  the  use  of 
either  screws  or  pins  to  prevent  them  from  revolving 
or  working  out  of  place 

In  placing  the  liner  bushings  there  is  no  necessity 
to  press  them  into  the  jig  plate  exceptionally  tight. 
The  locking  device  of  the  bushings,  shown  in  Figs.  2 
and  3,  comprises  an  eccentric  beveled  shoulder  on  the 
wearing  bushing,  which  locks  in  a  eccentric  beveled 
recess  in  the  upper  part  of  the  liner  bushing.  The  flat 
head   and  knurled  head   eccentric-lock  types  are  con- 
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FIG.  3— KNURLED  HEAD  ECCENTRIC-LOCK  BUSHINGS 

structed  with  a  full  eccentric  beveled-shoulder  which 
keeps  the  bushing  from  either  rotating  or  working 
out  of  the   liner   bushing   when   in   use.      The   locking 
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device  of  the  free-locking  type  comprises  a  beveled 
eccentric  shoulder  having  a  portion  of  the  eccentric 
machined  away  as  is  plainly  shown  in  Fig.  5. 
Among  the  advantages  of  this  system  are:  The 

ability  to  change  bushings  when  desired;  that  it  is  not 
necessary  to  remove  jig  plates  from  the  heads  of  mul- 

tiple drilling  machines  when  replacing  worn  bushings; 
that  it  eliminates  the  cost  of  having  a  toolmaker  replace 
a  worn  out  bushing,  because  the  change  can  be  made  by 

the  operator,  inspector  or  foreman  as  readily  as  chang- 
ing one  taper-shank  tool   for  another  in  the  machine 
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FIG.  5 — FREE-LOCK  K.VURLED-HEAD  WE.\RING  AND 
LINER  BUSHINGS 

spindle.     This  latter  advantage  is  a  vital  one,  as  bush- 
ings that  can  be  easily  and  quickly  replaced  will  often 

save  many  times  their  original  cost  by  preventing  a  hold  \ 
up  in  production. 

The  tables  under  the  line  drawings  give  full  data  as 
to  the  range  of  sizes  together  with  all  dimensions.    The 
dimensions  of  the  series  were  decided  upon  after  mak- 

ing a  study  of  the  bushings  used  for  some  years  in  a  J 
number  of  large  manufacturing  plants. 

FIG.    4— ECCENTRIC-LOCK   LINER    BUSHINGS 

Machine  Shop  Nomenclature 
By  j.  H.  Davis 
Wembley,  England 

At  various  times  the  Americam,  Machinist's  editors 
have  made  efforts  to  standardize  machine  shop  names 
but  I  do  not  remember  having  seen  the  one  which  I  am 
mentioning,  criticised.  I  refer  to  the  word  trepanning, 
used  on  page  969,  Vol.  57.  This  word  always  reminds 

me  of  a  paint  shop.  I  don't  know  why  but  it  appears  an 
ugly  word  to  use  to  describe  a  machine  shop  opera- 

tion. I  prefer  the  word  coring,  it  seems  more 
descriptive. 
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Some  Recent  Developments  and  Uses  for 
Resistance  Welding 

By  H.  a.  Woofter 
Electrical  Engineer  for  Thomson   Electric   Welding  Company  and 

Thomson  Spot  Welder  Company,  Lynn,  Mass. 

To  the  average  man  "Electric  Welding"  means  arc 
welding.  It  will  be  a  surprise  to  many  to  learn  that 
resistance  welding  is  more  generally  used  in  the  manu- 

facture of  the  articles  we  use  every  day,  than  all  other 
methods  of  welding  combined.  Its  use  extends  from 
the  welding  of  the  stems  on  the  watches  in  our  pockets, 
the  frames  of  our  eye  glasses,  the  handles  on  our  knives 
and  forks,  the  rims  and  frames  of  our  baby  carriages, 
and  our  automobiles,  rims  for  truck  wheels,  handles  on 
wrenches,  chisels,  and  hay  forks,  shanks  of  mild  steel 
onto  high  speed  drills,  reamers,  and  cutters,  chains  for 

all  purposes,  and  of  all  sizes — in  fact,  resistance  welding 
is  used  either  directly  or  indirectly  in  the  manufacture 

of  nearly  every  metal  thing  we  use.  The  term  "Re- 
sistance Welding"  as  used  in  this  article,  applies  to 

seam  welding,  spot  welding  and  butt  welding,  whether 

made  by  the  upset  process,  flash  process,  or  the  new  con- 
tact flash  process.  This  latter  process  will  be  referred 

to  again  later. 

Taking  up  the  first  classification,  "Seam  Welding," 
much  development  work  has  been  carried  on  within  the 
last  two  years.  Until  recently  two  sheets  of  No.  20 
gage  stock  was  the  maximum  limit  for  flat  commercial 
work,  while  two  sheets  of  No.  18  gage  stock  could  be 
seamed  by  previously  scarfing  the  edges.  The  limit  in 
length  of  seam  for  this  work  was  about  two  feet.  Now, 
however,  two  J -in.  sheets  have  been  welded  on  an  ex- 

perimental machine,  and  the  length  of  seam  can  be  prac- 
tically anything  that  can  be  procured  in  commercial 

stock. 
It  is  interesting  to  speculate  upon  the  advantages 

offered  by  this  advance  in  the  art  of  seam  welding.  It 
can  be  applied  to  the  manufacture  of  steel  barrels,  casks, 
tanks,  culverts,  smoke  stacks,  ventilators,  conveyor 
tubes,  heating  and  ventilating  pipes,  etc.  For  example, 
if  i-in.  steel  barrel  stock  were  rolled  up  and  welded  in 
24-ft.  or  30-ft.  lengths,  then  cut  up  into  barrel  lengths, 
heads  flanged  and  circular  seams  welded,  the  barrel 
would  then  be  complete,  with  the  exception  of  the  bung 
collar,  which  would  be  a  job  for  the  arc  or  the  acetylene 
welder. 

The  seams  can  be  made  at  the  ratp  of  40  ft.  per 
min.  on  two  its-in.  sheets,  and  20  ft.  per  min.  on  two 
J-in.  sheets,  without  any  scarfing,  or  special  prepara- 

tion of  stock.  Clean  stock  free  from  dirt,  scale  or  rust 
should  be  used,  for  on  any  except  clean  stock  the  roller 
electrodes  foul  and  pit,  making  it  necessary  to  clean 
them  after  each  weld.  Also,  on  dirty  stock,  seams  are 
irregular,  burned  through  in  places  and  not  welded  at 
all  in  others. 

New  Information  from  Research 

Taking  up  the  second  classification — "Spot  Welding" 
— much  experimenting  and  investigating  have  been  car- 

ried on  during  the  last  two  years.  It  is  now  definitely 
known  that  the  mechanical  pressures  applied  on  the  hot 
spot  in  the  past,  have  not  been  sufficient  to  consummate 
a  perfect  spot  weld.  Furthermore,  it  is  now  known  that 
so  long  as  the  matter  of  time,  current  and  mechanical 

pressure  applied  is  dependent  on  the  human  element- 

Paper  read  before  American  Welding  Society,  Boston  Section, 
City  Club,  Boston,  Mass. 

namely,  the  operator,  the  welds  will  lack  uniformity, 
due  to  fatigue,  inability  to  judge,  inexperience,  etc. 
Accordingly,  spot  welders  are  now  being  designed  that 
will  be  entirely  automatic  as  regards  time  and  pressure, 
so  that  the  welder  will  function  in  the  same  way  each 
time,  and  make  all  welds  alike.  Some  recent  applications 
of  spot  welding  are  welding  the  outer  edges  of  disk 
wheels  for  automobiles,  reels  for  moving  picture  films, 
smoke  stacks,  ventilator  pipes,  and  ventilator  covers  for 
ships,  automobile  bodies,  motorcycle  side  car  bodies, 
pressed  steel  automobile  wheels  and  many  forms  of 
cooking  and  household  utensils. 

The  third  classification,  "Butt  Welding,"  may  be  sub- 
divided into  three  classes,  namely,  (1)  upset  welding, 

(2)  flash  welding  and  (3)  contact  flash  welding,  or 
automatic  butt  welding. 

Different  Types  of  Butt  Welding 

As  regards  the  first  subdivision,  it  is  interesting  to 

note  that  it  is  the  oldest,  or  first  process  of  electric  weld- 
ing to  be  used  and  was  invented  by  Prof.  Elihu  Thom- 

son. It  seems  that  the  upset  welding  process  is  being 

superceded  for  most  purposes  by  the  second  classifica- 
tion, namely,  flash  welding.  The  first  is  made  by  butting 

the  cold  ends  of  the  stock  to  be  welded,  and  then  apply- 
ing the  electric  pressure.  The  second  is  made  by  apply- 
ing the  electric  pressure  before  the  ends  are  in  actual 

contact,  and  utilizing  the  flash  or  minute  arcs  that  play 
between  the  ends  of  the  stock.  This  arcing  or  flashing 

quickly  heats  up  the  adjacent  ends  to  welding  tempera- 
ture, at  which  time  the  current  is  cut  off  and  the  ends 

quickly  forced  together  to  complete  the  weld. 
Some  advantages  of  flash  over  upset  welding  are  less 

power  required,  less  upsetting  or  extrusion  of  stock, 
burned  metal  is  thrown  off  in  the  flash,  along  with  cer- 

tain gases,  greater  production  (some  rim  manufactur- 
ers in  Detroit  are  flash  welding  300  automobile  rims  per 

hour  constantly)  and  finally  a  stronger  weld. 
Some  recent  applications  of  flash  welding  are  welding 

auto  truck  wheels  rolled  up  from  I-beams  with  a  cross 
section  10  in.  wide  by  5  in.  thick,  train  coupler  links  for 

England's  railroads,  drop  forged  hubs  for  disk  wheels 
for  Cadillac,  Studebaker  and  Dodge  cars,  flyers  for 
looms,  steel  welded  wheels  for  Ford  cars,  duralumin  for 
a  multiplicity  of  uses,  and  many  others  too  numerous 
to  mention. 

The  third  subdivision,  "Contact  Flash  Welding,"  is  a 
new  invention,  soon  to  be  placed  on  the  market.  It  is 
in  some  respects  very  similar  to  percussion  welding, 
invented  by  Mr.  Chubb  of  the  Westinghouse  Co.,  but  is 
radically  different  in  others. 

The  weld  is  made  almost  instantly.  The  nearby  metal 
is  not  heated  and  a  weld  can  be  handled  immediately 
after  being  removed  from  the  welder  without  burning 
the  hands.  The  contact  flash  process  welds  stock  1  in. 
in  diameter  at  present  on  an  experimental  welder  and 
it  is  expected  to  weld  stock  li  in.  in  diameter  or  larger 
when  a  final  model  is  built. 

By  some  of  the  resistance  welding  processes,  nearly 
all  metals  and  alloys  can  now  be  welded.  Tin  is  the 
notable  exception:  It  can  be  welded,  but  the  weld 
deteriorates  so  rapidly  that  it  will  fall  apart  the  next 

day,  due  to  what  is  called  "skin  disease."  Lead,  which 
was  formerly  very  difficult  to  weld,  can  now  be  readily 
welded  by  the  contact  flash  process.  Stellite,  which  has 
been  the  cause  of  many  disappointments  and  discourage- 

ments in  the  past,  is  now  being  successfully  welded  and 
is  superseding  high  speed  steel  at  a  much  lower  cost. 
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Brass  is  in  a  class  by  itself  since  the  ease  with  which 
it  can  be  welded  varies  with  the  copper  and  lead  content 
of  the  particular  sample  being  welded.  Duralumin, 
when  electrically  welded,  requires  no  annealing  or  treat- 

ment, and  the  weld  is  as  strong  as  the  original  metal. 
Some  grades  of  steel  require  annealing  after  welding 
to  maintain  normal  strength.  The  cross  section  of 
stock  that  it  is  possible  to  weld  by  the  resistance  process 
now  seems  to  be  limited  only  by  the  electric  power 
available.  Already  wires  as  small  as  electric  light  bulb 
filaments  as  a  minimum  can  be  welded,  and  materials 
having  from  16  to  20  sq.in.  cross  section  as  a  maximum. 
However,  welders  could  be  built  to  weld  practically  any 
large  cross  section  if  power  companies  were  able  and 
willing  to  supply  unlimited  power  for  welding  purposes. 
This,  however,  they  do  not  seem  inclined  to  do  at  the 
present  time  throughout  New  England,  but  in  Pennsyl- 

vania, Ohio,  New  York  and  many  other  states  they  are 
quite  willing  to  co-operate  with  the  manufacturer  to 
the  present  maximum  of  power  required  for  cross  sec- 

tions of  about  20  square  inches. 
A  special  adaptation  of  the  electric  welder  is  seen  in 

the  electric  pipe  heater,  which  can  be  used  also  for 
heating  rods  or  bars  or  billets;  also  the  electric  rivet 
heater,  which  will  heat  rivets  of  practically  any  size  for 
practically  all  purposes.  A  still  further  adaptation  of 
the  electric  resistance  welding  process  is  seen  in  the 
electric  brazing  machines  and  electric  soldering 
machines  which  are  extensively  used  in  the  manufac- 

ture of  jewelry  of  all  kinds,  but  especially  in  brazing  of 
hinges  to  watch  cases  and  devices  on  gold  rings,  pins 

and  badges.  The  electric  soldering  machine  is  exten- 
sively used  in  the  manufacture  of  badges,  breast  pins, 

shoe  buckles  and  various  other  low-priced  products. 

Personal  Element  in  the  Machine  Shop 
By  F.  p.  Terry 

During  the  past  few  weeks  various  contributions 
have  appeared  in  the  American  Machinist  dealing  with 
buying  machine  tools,  selecting  machine  tools,  misap- 

plied machine  tools  and  also  the  poor  P.  A.  who  has 
been  called  over  the  coals,  all  of  which  are  very  interest- 

ing reading  to  the  machine  shop  man,  and  the  American 
Machinist  is  to  be  complimented  in  serving  up  the 
goods,  thus  fulfilling  its  mission  in  life. 

Reading  these  contributions  has  convinced  me  that 
except  in  specialized  shops  the  buying,  selecting  and  use 
of  machine  tools  must  always  depend  a  good  deal  on  the 
personality  of  the  proprietor  who  is  paying  the  piper, 
and  the  machine  shop  superintendent  or  foreman  who 
does  the  piping.  Some  fifteen  years  ago,  the  superin- 

tendent of  a  prominent  British  firm  ordered  for  a  spe- 
cial purpose  a  large  engine  lathe  from  a  well-known 

American  firm,  whose  advertisement  appears  evei-y 
week  in  this  journal,  the  price  running  to  over  $5,000. 
He  was  a  clever  man  where  machine  tools  were  con- 

cerned, and  his  firm  had  no  hesitation  in  getting  him 
what  he  wanted.  Unfortunately,  before  delivery  could 
be  given  this  superintendent  passed  away.  In  due 
course  the  lathe  was  delivered,  and  the  new  superin- 

tendent, another  clever  man,  wouldn't  have  it  under  any 
consideration.  Negotiations  were  opened  up  with  the 
makers,  who  were  quite  willing  to  do  their  best  to 
dispose  of  it  but  obviously  they  could  not  take  it  back 
to  America,  and,  after  lying  for  some  months  in  the 

firm's  stores,  it  was  disposed  of  at  about  half  price  as 

a  bargain.  The  writer  got  that  bargain,  and  didn't 
enquire  of  superintendent  number  two  his  objections  to 
it  to  save  time  and  argument.  We  soon  had  the  lathe 
at  work,  and  presently  added  a  companion  one,  although 
the  work  we  were  doing  was  entirely  different  to  what 
the  lathe  was  originally  purchased  for.  A  few  months 
later,  superintendent  number  two,  after  demonstrating 

successfully  that  he  knew  his  business,  left  for  a  "bet- 
ter hole"  with  another  firm  and  made  room  for 

superintendent  number  three,  another  clever  man.  Natu- 
rally the  latter  heard  of  my  bargain,  and  very  soon,  par- 

tially out  of  curiosity  and  partially  because  he  knew 

the  dead  man's  judgment  was  never  very  far  from  wrong, 
he  paid  me  a  visit  to  inspect  the  monstrosity.  After 
spending  most  of  the  day  with  me  he  was  more  convinced 

than  ever  of  the  lathe's  usefulness,  and  very  soon  a 
replace  order  went  along  to  the  American  firm. 
A  short  time  ago  I  received  a  visit  from  a  young 

director  of  this  firm,  and  naturally  I  recalled  the  inci- 
dent. He  informed  me  that  they  now  have  three  of 

the  lathes  in  use,  also  what  was  really  startling,  that 
superintendent  number  two  gave  them  a  call  just  after 
the  second  one  was  started,  and  in  his  firm  now,  of 
which  he  is  a  partner  and  director,  they  have  six  of  the 
lathes  at  work. 

This  story,  only  one  of  many  I  fear,  shows  that  preju- 
dice can  be  found  in  really  clever  machine  shop  men 

and  against  good  machine  tools,  often  to  the  disadvan- 
tage (although  not  in  this  case)  of  the  machine  tool 

maker,  and  it  is  almost  impossible  to  remove  it.  Much 
also  occurs  from  want  of  knowledge,  but  this  can,  if 
the  ignorant  will  read,  be  overcome  much  easier.  The 
most  difficult  of  all  is  the  proprietor  who  believes  in 
being  his  own  P.  A.  while  he  pays  the  piper.  Many 
machine  shop  foremen  are  quite  willing  to  allow  him 
to  call  the  tune  for  personal  reasons  alone,  although 
they  know  that  better  machine  tools  are  being  made  and 

advertised,  proving  over  and  over  again  that  the  "per- 
sonal element"  must  always  be  considered.  It  cannot 

be  overlooked.     Perhaps  it  is  better  so. 

Solders  for  Aluminum 

Circular  No.  78  of  the  Bureau  of  Standards  entitled, 

"Solders  for  Aluminum,"  has  recently  been  revised.  It 
will  soon  be  available  from  the  Superintendent  of  Docu- 

ments, Government  Printing  Office,  Washington,  D.  C, 
at  5c.  ̂ a  copy. 

Most  of  the  metals  commonly  used  in  solders,  except 

magnesium,  are  electro-positive  to  aluminum,  so  that 
any  metals  used  in  making  a  soldered  joint  of  aluminum 
act  electrolytically  in  the  presence  of  moisture  as  posi- 

tive galvanic  poles  accelerating  the  corrosion  of  the 
aluminum.  Magnesium  cannot  be  utilized  advantage- 

ously even  though  it  is  electro-negative  to  aluminum  be- 
cause the  metal  disintegrates  rapidly  in  the  presence 

of  moisture.  Therefore,  soldered  joints  of  aluminum 
which  are  to  be  exposed  to  moisture  should  be  protected 

against  corrosion  by  paint  or  varnish.  Various  com- 
positions of  zinc-tin  and  zinc-tin-aluminum  solders  give 

the  best  results. 

The  tensile  strength  of  a  good  aluminum  solder  is 
about  7,000  lb.  per  sq.  in.,  because  those  with  higher 
tensile  strength  usually  have  such  a  high  temperature 
of  complete  liquidation  that  they  are  unsuited  for  solder- 

ing purposes.  As  a  rule,  the  strength  of  an  aluminum 
soldered  joint  depends  upon  the  type  and  workmanship. 
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How  a  Leather  Belt  Transmits  Power 
By  J.  EDGAR  RHOADS*  AND  Dr.  R.  R.  TATNALLf 

The  factors  affecting  power  transmission— Forces 
acting  on  a  belt — The  effect  of  centrifugal  action 
on  a  running  belt — change  in  length,  creep  and  slip 

MOST  OF  THE  users  of  belting  probably  look 
upon  this  equipment  as  one  of  the  simplest 
forms  which  they  have  in  their  plant.  It  is 

perfectly  obvious  that  if  a  belt  is  put  around  two  pul- 
leys and  power  is  applied  to  one  of  them  by  a  shaft,  the 

belt,  if  of  proper  size  and  under  suitable  tension,  will 
make  the  second  pulley  rotate,  in  turn  driving  the  shaft 
and  machinery  as  desired.  Nothing  could  seem  easier, 
and  for  three  generations  the  use  of  belt  has  grown 
and  has  spread  into  nearly  every  industry. 

Few  forms  of  mechanical  equipment  have  required  so 
little  attention;  few  have  cost  so  little  in  comparison 
with  work  performed.  It  is  a  common  thing  for  belts 
to  travel  100,000  miles  or  more  in  a  year,  and  many 
have  done  several  times  that  and  have  kept  it  up  year 
after  year.  There  are  in  fact  records  of  belts  which 
have  run  during  their  life  several  million  miles. 

Let  us  consider  step  by  step  the  various  factors  hav- 
ing to  do  with  power  transmission.  The  act  of  putting 

the  belt  on  the  pulleys  under  tension  causes  the  belt 
to  stretch.  The  stretch  is  partly  elastic,  and  partly 
inelastic.  The  elastic  part  of  the  stretch  gives  the  belt 
a  tendency  to  contract  again,  thus  causing  grip  or  trac- 

tion on  the  pulleys  which  is  necessary  for  transmission 
of  power,  and  causing  also  pull  on  the  journals,  which 
means  journal-friction  with  loss  of  power.  The  in- 

elastic part  of  the  stretch  is  due  to  a  slippage  of  the 
leather  fibers  on  each  other,  and  this  slip  is  not  recov- 

ered when  the  tension  is  removed.  This  means  slight 
internal  friction,  and  some  slight  loss  of  energy,  which 
appears  as  heat  in  the  belt. 

Some  of  these  forces  which  we  will  consider  seem  to 

be  a  comparatively  small  proportion  of  the  total  forces 
acting  on  the  belt,  and  yet  under  certain  conditions,  as 

^ 

FIG.  1— CENTRIFUGAL  ACTION  ON  A  RUNNING  BELT 

in  the  case  of  centrifugal  force  at  very  high  speeds,  they 
may  exert  a  very  large  effect  upon  the  bahavior  of  the 
belt. 

Now  start  the  belt  running,  but  without  load.  The 
new  features  are  the  effect  of  stiffness  of  the  belt  and 
the  effect  of  centrifugal  force.     The  stiffness  of  a  belt 

causes  internal  friction  at  all  points  where  the  belt 
bends  or  unbends.  This  generates  heat  and  means  some 
lost  energy.  Centrifugal  force  acts  on  every  particle 
of  leather  that  is  moving  in  a  curved  path,  as  around 
the  pulleys  or  in  the  sag.  This  causes  centrifugal  ten- 

sion in  the  whole  belt. 
Fig.  1  shows  a  belt  passing  around  two  pulleys  and 

is  intended  simply  to  illustrate  the  fact  that  every  par- 
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Abstract  from  a  paper  presented  at  a  meeting  of  the  Leather 
Belting  Exchange. 

•Member  J.  E.  Rhoades  &  Son,  Chairman  Research  Committee 
of  Leather  Belting  Exchange. 

tExperimental  Engineer  J.  E.  Rhoades  &  Son. 
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FIG.    2— CHART   SHOWING   RELATION   OF  POWER 
TRANSMISSION  TO  SPEED 

tide  of  belt  while  going  around  the  arc  of  the  pulleys 
has  a  definite  tendency,  due  to  centrifugal  force,  to  fly 
away  from  the  pulley  and  thus  lessen  the  grip  or  trac- 

tion of  the  belt  on  the  pulley.  It  is  necessary  to  have 
a  certain  tension  on  the  belt  to  get  this  tractive  effect, 
which  is  caused  by  the  grip  of  the  leather  on  the  pulley. 
Owing  to  centrifugal  force,  it  is  also  necessary,  es- 

pecially at  high  speeds,  to  increase  the  initial  tension 
sufficiently  to  overcome  this  tendency  of  the  belt  to  fly 
away  from  the  pulley. 

The  centrifugal  tension  is  added  to  the  tension  al- 
ready in  the  belt,  causing  it  to  stretch  more  and  to 

stand  off  from  the  pulleys.  This  has  the  effect  of  not 
only  reducing  the  traction  on  the  pulleys,  but  also  of 
reducing  journal  friction. 

The  amount  of  centrifugal  tension  depends  on  (a) 

weight  per  foot  of  the  belt — doubling  the  weight  per 
foot  doubles  the  centrifugal  tension,  (6)  the  speed  of 
the  belt,  and  is  proportional  to  the  square  of  the  speed 
— doubling  the  speed  multiplies  the  centrifugal  tension 
four  times. 

At  extreme  speeds,  the  centrifugal  tension  may  be- 
come equal  to,  or  greater  than  the  original  tension,  in 

which  case  the  belt  may  be  seen  to  stand  off  from  the 
pulleys,  touching  them  only  at  the  top  where  its  weight 
is  supported.  Under  these  conditions  little  or  no  power 
can  be  transmitted. 
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Fig.  2  shows  two  theoretical  curves,  based  upon  data 
secured  from  a  16-oz.  belt  running  under  certain  con- 

ditions of  tension  and  speed.  It  illustrates  the  fact 
that  if  no  changes  are  made  in  the  tension  except  those 
produced  by  centrifugal  force,  at  the  higher  speeds  the 
power  begins  to  fall  off  rapidly  and  that  at  extremely 
high  speeds,  such  as  8,000  or  9,000  ft.  per  min.,  no 
power  would  be  transmitted.  It  would  of  course  be 
possible  to  transmit  some  power  at  even  these  excessive 
speeds  by  very  materially  increasing  the  initial  tension 
upon  the  belt. 
f  As  an  illustration  of  such  a  very  high  speed  and  dif- 

ficult drive,  let  us  take  a  32-in.  double  belt  weighing  30 
oz.  per  sq.ft.  and  running  at  5,000  ft.  per  min.  and 
carrying  a  load  of  750  hp.  (a  very  severe  overload). 
The  tension  on  the  tight  side  of  the  belt,  which  is 
doing  the  pulling,  would  be  6,162  lb.  and  on  the  slack 
side  it  would  be  1,212  lb.,  assuming  a  coefficient  of  fric- 

FIG.  3— DIAGRAM  SHOWING  EXPLANATION 
OF  CREEP 

tion  of  0.8.  The  centrifugal  tension  of  each  side  is 
1,077  lb.  and  the  pull  on  each  shaft  bearing  5,220 
pounds. 

Now  consider  the  case  of  the  same  32-In.  belt  run- 
ning at  the  extreme  speed  of  7,500  ft.  per  min.  and 

transmitting  1,100  hp.  Look  at  the  table  and  note  how 
much  higher  the  tensions  all  are. 

32-IN.     DOUBLE     BELT     (30    Oz.) 
Tension  (Ti)  Tension  (Tj) 
On    Tight       On    Slack      Centrifugal 

Strand  When  Strand  When      Tension 
Speed  Carrying         Carrying  {Tc)    on      Pull  on  Each 

'Ft.  per  Min.      Load,   Hp.         Load  Load  Each  Strand       Bearing 5,000  750  6.162  1,212  1,077  5,220 
7,500  1,100  7,692  2,852  2,426  5,692 

Centrifugal  effects  tend  to  make  the  belt  keep  the 
same  shape  it  would  have  at  slow  speeds;  not  to  make 
it  fly  out  into  a  circular  shape,  or  follow  around  the 
pulley.  This  latter  effect,  where  observed,  is  due  to 
stiffness — never  to  centrifugal  force. 

Running  Under  Load 

When  a  load  is  applied  the  important  additional  fac- 
tors are  changes  in  length,  creep  and  slip.  When  trans- 

mitting power,  there  must  be  a  tight  and  a  slack  side. 
A  given  section  of  belt  is  stretched  more  on  the  tight 
side  than  on  the  slack  side.  Therefore  this  section  is 
longer  when  passing  onto  the  driving  pulley  than  when 
passing  off.  The  reverse  is  true  at  the  driven  pulley. 
The  change  in  length  must  take  place  while  on  the 

pul'eys  and  is  called  creep. 
Fig.  3  is  intended  to  show  the  fact  that  on  account  of 

the  elasticity  of  leather,  there  is  actually  a  different 
speed  in  the  particles  of  belt  traveling  on  the  tight  side 
from  that  which  exists  on  the  slack  side.  We  have  ac- 

tually observed  a  difference  of  over  1  per  cent  between 
the  speed  of  the  slack  and  tight  sides  of  the  belt,  near 
the  point  where  the  belt  leaves  the  pulleys.  The  actual 
amount  of  creep  observed  in  a  belt  running  under  very 
light  load  is  very  small  and  at  light  loads  the  particles 

are  probably  only  slipping  upon  the  surface  of  the  two 
pulleys  for  a  few  degrees  of  the  arc  of  contact  on  the 

pulley. 
The  region  in  which  creep  takes  place  probably  be- 

gins at  the  point  where  the  belt  leaves  the  pulley,  and 
extends  backward  as  the  load  is  increased,  fiHally  cov- 

ering the  entire  arc  of  contact.  At  this  point  slip  be- 
gins, that  is,  in  addition  to  the  creep,  the  belt  as  a 

whole  begins  to  slip  on  the  pulley  all  around  the  arc 
of  contact.  Speed  of  slip  increases  with  increasing  load, 
and  when  excessive,  the  belt  may  run  off  the  pulley. 

Transmission  of  Power 

The  two  factors  of  power  are  speed  and  pulley  trac- 
tion or  grip.  You  can  transmit  more  power  by  running 

the  belt  faster.  Except  for  the  centrifugal  effect,  the 

power  would  be  proportional  to  the  speed — twice  the 
speed  would  give  twice  the  power.  But  since  the  un- 

favorable effect  of  centrifugal  action  is  proportional 

to  the  square  of  the  speed,  this  soon  over-balances  the 
other,  and  beyond  a  certain  point,  power  begins  to  de- 

crease as  the  speed  increases. 
Since  the  centrifugal  effect  depends  on  the  weight 

of  the  belt,  it  is  advantageous  to  use  the  lightest  stock 
and  the  thinnest  and  narrowest  belt  compatible  with 
sufficient  strength  and  reasonably  long  life. 

The  second  factor  of  power  is  grip  or  traction.  This 
is  the  same  as  the  frictional  force  of  the  pulley  on  the 
belt,  and  is  equal  to  the  difference  of  tension  between 

tight  and  slack  sides  ( T,  —  T,) .  The  friction  does  not 
depend  on  the  width  of  the  belt,  but  does  involve :  (a) 
the  character  of  surface  of  belt — kind  of  leather,  tan- 

ning, currying;  (b)  the  pulley  surface — iron,  steel, 
wood  or  paper;  (c)  the  tension  of  belt,  because  this 
produces  pressure  of  belt  on  pulley — the  greater  the 
pressure,  the  greater  the  traction;  (d)  the  arc  of  con- 

tact— the  friction  increases  very  rapidly  with  the  arc 
of  contact,  so  that  a  small  increase  in  arc  gives  a  large 
increase  of  friction;  and  (e)  the  speed  of  creep  and  slip 
— friction   between    belt  and   pulley   increases   as   the 
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FIG.  4— DATA  FROM  A  TEST  OF  A  4-IN.  SINGLE  LEATHER 

BELT,  RUNNING  AT  2,500   FT.   PER  MINUTE 

speed  of  slip  or  creep  increases.  In  other  words,  the 
grip  of  the  belt  on  the  pulley  is  better  when  slipping, 
and  the  faster  the  slip  the  better  the  grip,  up  to  a  cer- 

tain point.  Evidently  this  condition  must  be  true,  else 

after  slip  begins,  you  could  not  get  more  power — the 
belt  would  simply  slip  faster. 

The  above  statements  will  now  be  illustrated  by  data 
from  an  actual  test. 

A  4-in.  single  leather  belt  was  run  at  a  speed  of 
2,500  ft.  per  min.  and  made  to  transmit  a  load  of  15.1 
hp.  (Fig.  4).  The  centrifugal  tension  at  the  speed  was 
known  to  be  Tc  ̂   17  pounds. 
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In  the  table,  the  first  two  columns  and  the  last  one, 
are  observed,  that  is,  obtained  directly  from  the  testing 
machine.  The  remaining  six  columns  are  computed 
from  the  data  in  the  first  two. 

The  tension  shown  by  the  testing  machine,  or  the 
pull  on  the  journal,  was 

(T,  —  Tc)  +  (T,  —  Tc)  =^T,  +  T,  —  2Tc  =  375  lb. 
If  the  belt  had  been  running  slowly,  so  as  to  have  no 
appreciable  centrifugal  tension,  the  journal  pull  would 
have  been  34  lb.  more,  or  409  lb.  This  is  the  sum  of 
the  actual  tensions  in  the  two  strands  of  the  belt,  or 

T,  +  T,. 
Knowing  the  power  and  speed,  we  can  calculate  the 

difference  in  tensions  (T,  —  T^),  and  also  the  separate 
tensions  in  the  two  strands,  which  are  T,  and  T,.  Thus, 
while  transmitting  15.1  hp.,  the  belt  had  a  tension  on  the 
tight  side  of  804  lb.,  and  on  the  slack  side  of  105  lb.,  as 
shown  in  the  first  line  of  the  above  table.  T,  —  T,  is 
the  traction  of  the  belt  on  the  pulley,  and  is  propor- 

tional to  the  power  transmitted. 
The  ratio  of  the  tight  to  the  slack  tension,  T JT„  can 

have  almost  any  value.  When  there  is  no  load  T,  =  T,, 
so  that  ryr,  =  l.  As  the  load  increases,  the  ratio 
r/Tj  increases  and  may  reach  a  very  large  value.  Each 
value  of  r,/r,  corresponds  to  a  definite  value  of  the 
coefficient  of  friction.  (Coefficient  of  friction  is  calcu- 

lated from  the  ratio  of  the  tensions  by  means  of  the 

formula  {T^—  Tc) / {T,  —  Tc)  =  fa.  log  e  =  0.4343 
fa,  in  which  (/)  is  the  coefficient  of  friction,  and  (a) 
the  arc  of  contact  in  radians) . 

It  may  not  be  out  of  place  to  explain  here  the  mean- 
ing of  the  term  coefficient  of  friction.  Suppose  a  strip 

of  leather  laid  on  a  table,  and  a  block  of  iron  placed  on 
the  leather  and  drawn  along  its  surface  by  means  of 
a  spring  balance  attached  to  the  block.  The  reading  of 
the  balance,  that  is,  the  force  required  to  keep  the  block 
slipping,  is  called  the  friction  between  the  iron  and  the 
leather.  The  coefficient  of  friction  is  the  ratio  of  the 
friction  to  the  force  which  presses  the  iron  against  the 
leather.  To  illustrate:  if  the  block  weighs  20  lb.,  and 

the  pull  necessary  to  make  it  slide  is  one-quarter  of 
this,  would  be  5/20  —  i  =  0.25. 

The  largest  value  of  TJT^  which  we  have  so  far  ob- 
tained is  about  70/1,  corresponding  to  a  coefficient  of 

friction  of  1.35. 

The  Effect  of  Increased  Load 

In  the  table,  the  coefficient  of  friction  and  slip  are 
both  given,  and  it  will  be  noticed  that  they  both  increase 
with  the  load.  Evidently  the  increase  in  coefficient  of 
friction  is  caused  by  the  increased  slip,  since  there  is 
no  other  factor  which  is  changing  enough  to  account 
for  it.  After  about  44  hp.,  in  this  test,  the  friction  no 
longer  increases,  and  may  even  diminish.  This  may  be 
near  the  point  at  which  true  slip  begins.  If  so,  it 
would  indicate  that  the  change  in  friction  is  due  to 
creep  rather  than  slip. 

The  table  further  shows  that  the  coefficient  of  fric- 
tion increases  as  the  slip  or  creep  increases.  This  prop- 
erty of  leather  belting,  which  gives  an  increase  in  its 

pulling  power  as  the  slip  increases,  is  a  most  interest- 
ing and  valuable  property,  and  one  whose  significance 

has  only  been  appreciated  for  a  very  short  time.  It  is 
this  property  which  gives  to  leather  belting,  which  has 
been  properly  tanned  and  curried,  its  wonderful  capac- 

ity for  carrying  enormous  overloads  above  the  normal 
rating  of  the  belt.  With  the  best  belts  this  reaches  a 
point  well  over  100  per  cent  of  its  normal  rated  capacity. 

In  this  connection,  we  would  like  to  point  out  that 
within  the  last  few  years,  improved  methods  of  tan- 

ning and  currying  adopted  by  the  most  progressive 
manufacturers,  have  resulted  in  its  being  possible  for 
a  properly  made  leather  belt  to  be  rated  for  ordinary 
purposes  at  a  materially  higher  figure  than  was  gen- 

erally considered  safe  a  few  years  back.  The  improve- 
ments, chiefly  to  the  surface  of  the  leather,  have  re- 

sulted in  conservatively  estimating  the  capacity  of  a 
given  leather  belt  at  about  J  more  than  was  general 
5  years  ago. 

Measuring  the  Elasticity  op  Belts 

Some  very  interesting  work  on  the  elasticity  of  belts 
in  relation  to  creep  and  power  transmission  has  been 
done  by  Prof.  W.  M.  Sawdon  and  Mr.  R.  F.  Jones  at 
the  Sibley  College  of  Engineering  at  Cornell  University. 
Professor  Sawdon  designed  a  most  ingenious  machine 
for  recording  the  elasticity  of  a  strip  of  leather,  or 
other  belting  material.  The  apparatus  tests  measured 
strips  of  the  belt  in  question.  The  elongation  is  re- 

corded both  during  the  application  and  release  of  the 
strain,  and  by  a  card  drawn  by  an  indicator,  working 
somewhat  like  an  engine  indicator,  a  curve  is  shown 
which  shows  the  stress  on  the  belt  as  it  is  pulled  out, 
the  amount  it  elongates  and  the  behavior  as  it  shrinks 
when  the  stress  is  removed.  One  of  the  very  interest- 

ing features  is  that  there  is  a  slight  time  lag  in  the 
shrinkage  of  the  material,  and  a  careful  measurement 
of  the  curves  plotted,  makes  it  possible  to  calculate  in 
a  comparative  way  the  energy  lost  within  the  belt  itself 
due  to  stretching  and  shrinking.  The  leather  belt  seems 
to  show  a  more  perfect  elasticity  than  some,  and  prob- 

ably than  most  or  all,  of  the  fabric  belts.  As  a  result, 
there  is  less  actual  waste  of  energy  in  the  leather  belt 
during  the  operation  of  the  creep  when  it  is  carrying  a 
load  than  in  other  types.  As  a  properly  prepared 
leather  belt  is  more  pliable  than  many  of  the  fabric 
belts,  there  is  less  loss  of  energy  in  this  respect  also. 
From  a  power  standpoint,  however,  the  main  saving  ob- 

tained through  the  use  of  the  best  leather  belt  as  com- 
pared with  most  fabric  belts,  is  that  the  leather  belt  can 

run  with  a  larger  proportion  of  the  tension  on  the 
bearings  doing  effective  work.  There  can  be  less  ten- 

sion upon  the  slack  side  of  the  belt,  consequently  less 
waste  of  energy  through  bearing-friction.  On  some 
drives  this  is  a  very  large  factor  indeed,  one  which 
probably  would  of  itself  justify  investment  in  the  best 
type  of  leather  belt  at  a  much  greater  first  cost,  en- 

tirely disregarding  the  fact  that  the  leather  is  usually 
a  much  longer  lived  belt. 

Carburization  of  Steel 

An  investigation  of  the  effect  of  the  quality  of  steel 
upon  its  carburizing  properties  and  particularly  its 
hardening  properties  after  carburization  was  suggested 
to  the  Bureau  of  Standards  by  commercial  metallurgists 

as  a  problem  of  very  considerable  commercial  import- 
ance. In  order  to  obtain  a  wider  expression  of  opinion 

on  this  matter,  a  circular  letter  was  sent  to  approxi- 
mately 100  prominent  metallurgists.  The  replies  which 

have  been  received  all  indicate  the  desirability  of  carry- 
ing out  such  an  investigation  and  the  practical  import- 

ance which  the  results  would  have.  As  soon  as  the 
necessary  material  (abnormal  steels)  can  be  obtained, 
the  work  will  be  started. 
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Double-Equalizing  Rotating  Drilling 
Fixture  for  Meter  Cases 

By  W.  F.  Sandmann 

A  prominent  electrical  company,  manufacturing 
meters  for  residence  use,  has  solved  the  drilling  prob- 

lem presented  by  its  meter  case  in  the  way  described 
in  the  following  paragraphs. 

The  case,  shown  at  A  in  Fig.  2,  was  a  frail  casting 
and  had  only  the  fins  ground  off  when  it  came  up  for 
the  drilling  operation.  As  the  works  of  the  meter  wert 
held  in  this  case  very  snugly  by  means  of  screws 
through  the  holes  to  be  drilled  it  was  important  that 
these  holes  be  located  accurately.  As  all  locating  was 
from  unfinished  surfaces  it  was  necessary  to  equalize 
inside  of  the  round  bowl  of  the  case  and  square  the 
case  up  by  equalizing  on  the  sides  of  the  box  at  B. 

Fig.  1  is  a  plan  view  of  the  completed  fixture 
naounted  on  a  rotating  table,  showing  the  six  stations 
with  a  case  in  place  at  one  of  them.  A  Natco  multiple 

drilling  machine  is  used  for  the  operation.  On  ac- 
count of  the  proximity  of  the  holes  A  only  one  hole  of 

each  of  the  pairs  can  be  drilled  at  a  time.  The  method 
of  drilling  is  to  load  two  cases  at  the  front  of  the  table 
at  B,  index  the  table  120  deg.  so  that  the  two  cases 
come  to  the  position  C  and  there  drill  one  of  the  small 

holes  A  on  either  side  and  the  hole  D  in  two  cases  at 
.a  time.  While  this  drilling  is  being  performed  two 
more  cases  are  being  loaded  at  B  and  when  the  drilling 
is  completed  the  table  is  once  more  indexed  120  deg. 
and  the  remaining  holes  on  either  side  of  the  cases  are 
drilled  at  E. 

Then  the  table  is  again  indexed  120  deg.  and  two 
completely  drilled  cases  removed  and  two  undrilled  ones 

Fia,    1— PLAN    VIEW    OF    SIX-STATION    JIG 

FIG.  2— SIDE  VIEW  OF  JIG  AXD  WORK 

put  in  their  places.  Stations  C  and  E  are  under  the 
head  of  the  machine  in  the  drilling  position  while  sta- 

tion B  is  for  loading  and  unloading  purposes. 
The  fixture  consists  of  six  separate,  identical  hold- 

ing devices  mounted  on  a  base  plate  which  is  doweled 
to  the  rotating  table.  Each  one  of  these  holding  de- 

vices has  three  pointed  equalizing  pins,  F,  Fig.  1,  which 
are  spread  by  the  turning  of  the  handwheel  G  thereby 
centering  and  holding  down  the  case.  The  jaws  H 
square  the  case  up  with  the  radial  center  line  and  are 
operated  by  handknob  /.  The  case  rests  on  three 
hardened  pins  K.  The  case  is  placed  on  these  pins,  the 
handknob  J  turned  until  tight.  The  handwheel  G  is 
then  tightened  and  the  case  is  located  and  clamped 
ready  for  the  drilling.  The  equalizing  and  clamping 

effect  obtained  by  tightening  the  handwheel  G  is  suffi- 
ciently greater  than  that  obtained  by  turning  the  hand- 

knob J  to  pull  the  case  far  enough  radially  to  square 
and  centralize  it  even  after  J  is  tight. 

The  sketch,  Fig.  3,  is  a  cross  section  of  a  holding 
device  showing  clearly  the  method  of  applying  the 
clamping  and  locating  pressures.     The   shank  in  the 
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handwheel  G  is  threaded  and  screws  through  the  cast- 
ing L.  It  is  conical  at  the  end  so  as  to  impart  a  wedge 

lifting  action  to  the  pin  M,  which  also  has  a  conical  end 
and  spreads  the  three  pins  F  outward  equally.  These 
pins  are  set  at  a  slight  angle  so  as  to  have  the  neces- 

sary downward  pressure  to  hold  the  case  in  place.  When 
the  handwheel  is  released  the  pin  M  lowers  from  its 

FIG.    3— SECTIONAL    SKETCH    SHOWING    HOLDING    PARTS 

own  weight  assisted  by  the  pressure  of  the  springs 
behind  the  pins  E. 

The  rod  of  the  handknob  J  passes  through  a  clear- 
ance hole  in  G  and  is  threaded  through  a  portion  of  the 

casting  at  N.  It  has  a  cone  pinned  on  its  end  which 
spreads  and  forces  the  jaws  P  apart  at  the  bottom  and 
together  at  the  top,  in  that  manner  squaring  up  the 
meter  case.  When  the  handknob  is  backed  out  the  jaws 
will  release  slightly  through  the  distribution  of  their 
weight  around  the  pin  Q  which  forms  their  axis. 

The  plate  F,  Fig.  2,  contains  the  drill  bushings  and 
is  suspended  from  the  head  of  the  Natco  by  the  four 
rods,  rising  and  falling  when  the  head  of  the  machine 
is  raised  and  lowered.  The  plate  locates  in  each  posi- 

tion over  the  conical  dowels  C,  two  of  these  dowels 
entering  bushings  in  the  plate  in  either  position.  The 
pin  D  in  the  center  is  merely  a  support  for  the  plate. 
E  is  the  standard  type  rotating  and  indexing  table. 
When  loading  and  unloading  this  fixture  the  oper- 

ator manipulates  two  holding  devices  at  the  same  time, 
one  with  either  hand.  A  very  high  production  is  ob- 
tainable. 

Kinks  for  Obtaining  Odd  Measurements 
By  Atol  Maker 

One  of  the  important  qualifications  of  a  practical  tool- 
maker  is  his  ability  to  take  precise  measurements  and 
make  exact  locations  of  unusual  pieces  in  the  shortest 
possible  time  consistent  with  accuracy.  Here  are  a  few 
kinks  to  which  I  have  had  recourse  when  ordinary  means 
of  measuring  were  not  available. 

To  measure  the  thickness  of  a  sprocket  tooth  at  the 
pitch  circle  when  there  is  no  vernier  gear-tooth-caliper 
at  hand,  an  ordinary  micrometer  may  be  used  by  clamp- 

ing to  the  frame  a  small  piece  of  flat  ground  stock 
shaped  as  shown  at  A  in  the  sketch,  and  adjusting  the 
end  of  the  stock  to  the  right  distance  below  the  edge  of 
the  measuring  spindle  by  means  of  a  micrometer  depth 
gage. 

At  B  is  shown  the  end  view  of  the  same  arrangement 
as  applied  to  measuring  the  diameter  of  a  tapered  or 

conical  surface  at  a  given  distance  from  the  end,  as  in 
making  small  angle  mills  and  other  conical  or  tapered 
tools. 

At  C  is  shown  a  projection  in  a  die  for  making  die 
castings,  which  projection  is  so  located  at  the  bottom 
of  the  die  as  to  be  inaccessible  to  a  micrometer  or  other 
standard  measuring  tool.  I  quickly  filed  a  sheet  metal 
gage  to  fit  over  the  projection  and  then  easily  checked 
the  gage,  thus  verifying  the  thickness  of  the  projection 
in  a  very  simple  way. 

In  making  dies  for  die  casting  I  frequently  have  occa- 
sion to  use  single  toothed  cutters,  or  mills,  such  as  the 

one  shown  at  D.  If  I  have  a  few  thousandths  tolerance 
I  measure  the  diameter  of  the  circle  such  a  tool  will 
cut  with  a  scale,  by  running  the  lathe  tool  to  the  position 
shown  without  disturbing  its  setting  after  tooling  a 
fine  cut,  and  resting  the  scale  against  the  point  of  the tool. 

At  £•  is  a  simple  method  that  enabled  me  to  file  a  lug 
on  a  core  so  that  it  measured  exactly  i  in.  from  a 
shoulder.  I  rested  a  piece  of  i-in.  drill  rod  against  the 
shoulder  and  with  the  safe  edge  of  a  pillar  file  against 
the  drill  rod  I  quickly  filed  away  the  surplus  length. 

METHODS   OF  OBTAINING   ODD  MEASUREMENTS" 

To  locate  a  keyway  central  in  a  round  piece  that  is 
to  be  held  in  a  milling  machine  vise,  I  first  put  a  piece 
of  scrap  in  the  vise  as  at  F  and  mill  away  the  stock  with 
the  same  splining  cutter  that  is  to  be  used  on  the  work 
until  the  thickness  of  metal  remaining  between  the 
cutter  and  the  stationary  jaw  of  the  vise  is  correct, 
thus :  If  a  i-in.  keyway  is  to  be  milled  in  a  J-in.  shaft, 
the  remaining  thickness  should  be  A  in.,  and  is  easily 
measureable  with  a  micrometer.  The  setting  of  the 
table  must  not,  of  course,  be  disturbed  when  changing 

from  the  piece  of  scrap  to  the  shaft  in  which  the  key- 
way  is  to  be  milled. 
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Inspecting  and  Straightening 
Connecting  Rods 

By  Herbert  F.  Crawford 

The  Prerce-Arrow  method  of  inspecting  and  straight- 
ening connecting  rods  involves  the  use  of  an  interesting 

fixture  and  gage.  Both  the  fixture  and  gage  are  used 
before  any  machining  operation  on  the  connecting  rod 
forging  takes  place,  and  the  method  has  been  found 
very  satisfactory  in  every  way. 

The  fixture,  Fig.  1,  consists  of  a  substantial  cast-iron 
base  A  having  a  total  length  of  25  in.,  and  carrying 
uprights  in  which  mechanisms  for  clamping  and 
straightening  are  mounted.  The  straightening  fixture 
is  supported  on  a  ribbed  casting,  shown  at  B,  through 
which  the  straightening  screw  is  operated  by  means  of 
the  handwheel  C.  The  plan  view  above  shows  how  the 
jaws  D  and  E  clamp  the  bolt  bosses  on  the  large  end 
of  the  rod,  while  the  portion  that  is  to  form  the  rod 
cap  is  positioned  by  the  piece  F. 

With  the  rod  firmly  held  by  its  large  end,  the  small 
end  can  be  bent  upward  by  means  of  the  screw  attached 
to  the  handwheel  C,  or  downward  by  turning  the  hand- 
wheel  G,  forcing  down  the  "cross  arm  H.  The  cross  arm 
carries  a  hardened  steel  block  /,  which  makes  contact 

with  the  forging,  acting  either  as  a  stop  against  up- 
ward movement  by  the  straightening  screw  below  or  as 

a  ram  in  forcing  the  rod  down,  should  this  be  necessary. 
The  gage  for  testing  the  alignment  of  the  rod  is 

shown  at  J,  Fig.  1,  and  in  more  detail  in  Fig.  2,  con- 
sists of  the  aluminum  block  A,  carrying  a  stud  on  which 

the  spool  B  is  mounted.  The  flanges  of  the  spool  rep- 
resent the  piston  bosses  and  show  whether  the  metal 

on  each  side  will  clean  up  or  not.  Below  the  spool  is 
a  helical  spring  C,  and  above  it  an  adjusting  nut  D,  so 
that  the  spool  can  be  set  in  any  desired  position  ver- 

tically. Both  the  stud  and  the  spool  are  of  tool  steel, 
hardened  and  ground.  The  aluminum  base  also  carries 
three  hardened  and  ground  steel  buttons  or  feet  as  at  E. 

With  the  spool  adjusted  to  the  proper  height  for  the 

□ ^  i     P 
E   

FIG.    2— SIMPLE   INDICATOR   FOR    INSPECTING 
ROD   FORCINGS 

FIG.  1— STRAIGHTENING  FIXTURE  FOR  CONNECTING  ROD 
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rod  being  tested,  it  is  placed  on  the  planed  surface  of 
the  face  of  the  straightening  fixture,  as  shown  at  /, 
Fig.  1,  and  tells  at  a  glance  which  way  the  rod  needs 
to  be  bent.  This  test  is,  of  course,  only  a  rough  one 
for  the  connecting  rod  forging,  and  not  for  the  finished 
piece,  but  it  makes  a  very  rapid  method  of  both  testing 
and  correcting  distortion  of  the  forgings  at  the  same 
handling. 

  ^   

Gage  for  Setting  Boring  Bar  Cutters 
By  I.  B.  Rich 

The  setting  of  boring-bar  tools  frequently  takes  con- 
siderable time  by  the  usual  "set  and  try"  method.  The 

illustration  shows  a  micrometer  tool  setting  gage  de- 
signed in  the  plant  of  the  Pierce-Arrow  Motor  Car  Co., 

Buffalo,  N.  Y.,  and  which  has  proved  very  satisfactory 
both  from  the  saving  of  time  and  the  accuracy  secured. 

The  gage  consists  primarily  of  a  micrometer  head  A 
mounted  in  a  special  V-block  B,  all  the  dimensions  be- 

ing given.  It  is  necessary  to  have  the  micrometer  head 
on  the  center  line  of  the  V  and  also  to  have  it  square 
with  the  bearing  surfaces  of  the  block.  The  micrometer 
head  is  a  Brown  &  Sharpe  No.  294  graduated  in  English 
measurements.  The  hole  for  clamping  the  micrometer 
head  should  be  machined  to  fit  the  barrel  of  the  head 

very  accurately.  A  10-32  fillister-head  screw  is  used  in 
clamping  the  barrel,  which  is  counterbored  for  the  head, 
as  shown.  The  V-block  is  made  of  low  carbon  steel  and 
the  V-surfaces  are  case  hardened  and  ground  to  insure 
accuracy.     It  will  be  noted  that  the  bearing  surfaces 
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Section  A-A 
MICROMETER  GAGE  FOR  SETTING  BORING  BAR  TOOLS 

are  relieved  to  a  depth  of  0.030  in.  in  the  center  as 
shown  at  C. 

This   instrument   is   used   in  connection  with  boring 
bars  varying  from  1.124  to  2.124  in.  in  diameter.    The 

accompanying  table  shows  the  readings  of  the  microm- 
eter when  the  sides  of  the  V-block  and  the  micrometer 

spindle  are  all  bearing  against  the  boring  bar. 
WHEN   SIDES   OF  V  AND  END  OF  MICROMETER   SPINDLE 

ARE  TOUCHING  BAR,  READING  SHOULD  BE : 

0.0  For  2.124  diameter  bar  0.104  For  1.624  diameter  bar 
0.026  For  1.999  diameter  bar  0.142  For  1.437  diameter  bar 
0.052  For  1.874  diameter  bar  0.207  For  1.124  diameter  bar 

If  for  example,  the  instrument  is  used  on  a  boring 
bar  1.624  in.  in  diameter,  the  micrometer  will  read 
0.104  in.  when  the  end  of  the  spindle  touches  the  bar. 
If  a  hole  1.850  in.  in  diameter  is  to  be  bored  with  this 
bar  the  cutter  must  project  0.113  in.  beyond  the  bar 
or  half  the  difference  in  the  diameters  of  the  bar  and 
of  the  hole  to  be  bored.  To  set  the  cutter  it  is  simply 
necessary  to  add  0.113  to  0.104,  which  gives  0.217  as 
the  proper  reading  for  the  micrometer  to  bore  a  hole 
1.850  in.  in  diameter. 

Obtaining  the  Radius  of  an  Arc 
By  Atol  Maker 

In  making  a  certain  die  recently  the  writer  found 
it  necessary  to  determine  the  radii  of  several  circles 
of  which  in  each  case  only  a  small  arc  was  available  for 
the  purpose  of  taking  the  measurements. 

On  page  606  of  the  American  Machinists'  handbook 
(third  edition)  a  method  is  described  for  obtaining 
the  diameters  of  circles  under  similar  circumstances 

MICROMETER  DEPTH  GAGE  TO  MEASURE  RADII 

by  means  of  two  scales,  and  this  method  I  applied  by 
substituting  my  micrometer  depth  gage  for  the  scales. 

I  found  that  the  gage  was  slightly  over  2  in.  across 
the  base  and  that  the  corners  were  not  sharp.  By 
grinding  the  ends  until  the  base  measured  exactly  2  in., 
I  obtained  the  necessary  sharp  corners  and  also  made 
certain  that  the  measuring  rod  was  exactly  midway 
between  the  ends. 

By  making  the  length  of  the  base  exactly  2  in.  I 
simplified  the  necessary  figuring,  while  the  micrometer 
measuring  rod,  which  I  fitted  with  a  special  ball  point, 
enabled  me  to  determine  the  radius  within  a  reasonable 

limit  of  precision. 
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An  Example  of 

Railroad  "Economy" 
A  STRIKING  example  of  the  costly  economy  prac- 

tised by  some  railroad  managements  was  recently 
brought  to  light  in  a  Western  railroad  center.  This 
road  has  spent  many  millions  of  dollars  in  new  locomo- 

tives of  an  advanced  type.  The  maintenance  of  this 
equipment  required  a  type  of  lathe  different  from  any 
the  shop  afforded  but  the  officials  turned  down  the  re- 

quest of  the  shop  superintendent  for  such  a  machine  on 
the  grounds  of  economy. 
He  naturally  proceeded  to  build  a  machine  which 

would  answer  the  purpose  for  it  was  up  to  him  to  keep 
the  new  motive  power  in  operation.  This  machine  was 
not  as  good  for  the  purpose  as  a  suitable  lathe  would 
have  been  and  by  his  own  admission  cost  twice  as  much 
to  build  as  to  buy.  But  he  had  to  have  it  no  matter 
what  the  expense. 

The  cost  of  the  machine  went  into  the  shop  mainte- 
nance account  so  that  the  economizing  officials  do  not 

know  that  it  exists.  But  it  is  this  kind  of  false  economy 

which  has  helped  put  the  railroads  in  their  present  em- 
barrassing financial  position. 

How  the  Weather  Affects 

Machinery  Sales 
WE  HARDLY  think  of  the  machine  tool  business  as 

being  affected  by  the  weather  or  its  seasons.  Yet 
one  cannot  travel  in  the  country  beyond  the  Rockies 
without  being  made  aware  that  the  weather  does  have 
its  effect. 

In  the  northwest,  for  example,  there  have  been  several 
dry  seasons  which  resulted  in  small  crops  and  directly 
affected  the  farmer,  or  rancher,  in  all  his  purchases. 
Agricultural  machinery,  automobiles,  electrical  equip- 

ment for  the  ranch  and  many  other  things  had  to  wait 
until  crops  were  better. 

In  Arizona  and  New  Mexico  the  dry  years  affected 
the  cattle  raisers  and  left  them  very  short  of  funds. 
All  these  things  have  more  to  do  with  machine  tool 
buying  than  we  may  imagine. 

There  has  been  a  fairly  heavy  snow  fall  in  the  moun- 
tains during  the  past  winter  which  means  water  in  the 

rivers  and  irrigation  ditches  this  summer.  Consequently 
there  are  probabilities  of  big  crops  in  the  Northwest 
and  of  more  cattle  in  the  Southwest — both  of  which  will 
be  reflected  in  the  buying  of  machinery. 

The  Trail  of  the 
Motor  Vehicle 

SO  MANY  changes  in  our  mode  of  life  and  in  the  use 
of  machinery  are  due  to  the  marvelous  growth  of 

motor  transportation  that  it  is  impossible  to  estimate 
what  would  happen  were  the  motor  vehicle  suddenly  to 
disappear.  When,  in  the  early  days  of  motoring,  we 
planned  our  trips  with  the  problem  of  securing  fuel 
always  in  mind,  we  little  dreamed  of  the  day  when  it 
would  be  possible  to  get  fuel  for  the  motor  more  easily than  food  for  ourselves. 

The  situation  mentioned  is  particularly  noticeable  in 
traveling  through  the  more  sparsely  settled  sections  of 
the  country.  There  are  many  small  towns  along  the 
main  traveled  roads  where  we  see  from  one  to  four 
garages  and  very  little  besides.  They  all  have  some 
kind  of  machine  or  tool  equipment  even  though  it  may 
be  confined  to  a  drill  press  and  a  lathe.  And,  in  spite 
of  the  general  criticism  of  garage  mechanics,  they  can 
usually  fix  you  up  so  you  can  travel.  A  welding  outfit 
is  also  a  part  of  almost  every  garage  equipment,  being 
used  for  heating  bent  parts  in  straightening  as  well 
as  for  its  original  purpose. 

Nor  is  the  springing  up  of  small  garages  the  only  evi- 
dence of  change.  Old  established  concerns  usually  des- 

ignated as  "Iron  Works,"  which  formerly  built  all  sorts 
of  machinery  and  probably  looked  upon  the  motor 
vehicle  as  a  toy  15  years  ago,  now  have  a  department 
where  motors  are  overhauled  or  at  least  one  wh^re 
pistons  are  fitted.  Cylinder  grinding  machines  have 
found  their  way  into  shops  which  never  before  boasted 
anything  but  a  small  bench  grinder.  The  amount  of 
money  invested  in  machinery  especially  designated  for 
motor  repair  would  make  an  astounding  total. 

Another  effect  of  the  motor  vehicle  has  been  the  in- 
creased accuracy  in  workmanship  in  the  fitting  of  parts. 

Scant  sixty-fourths  have  given  place  to  thousandths  and 

everyday  mechanics  now  talk  of  and  work  to  "tenths" 
without  batting  an  eye.  The  fitting  of  pistons  and 
piston  pins  is  largely  responsible. 

The  change  which  has  been  brought  about  by  the 
automobile  is  perhaps  more  noticeable  in  the  far  West 
where  rough  and  ready  machines  and  methods  answered 
most  requirements.  But  the  same  mechanics  can  today 
hold  their  own  with  men  brought  up  on  the  finer 
measurements. 

The  grouch  who  tries  to  hang  all  the  expenditure  for 
automobiles  and  the  machinery  for  repairing  them  to 
the  degeneracy  of  the  pleasure  seeking  public  must 
modify  his  tune.  In  the  far  Western  states  motor  buses 
and  motor  trucks  play  an  important  part  in  the  life  of 
the  people.  Huge  buses  run  almost  the  whole  length 
of  the  Pacific  Coast  on  schedule.  And  while  the  main 
lines  have  specially  built  cars,  there  is  quite  a  business 
in  rebuilding  large,  high-powered  passenger  cars  which 
have  gone  out  of  fashion  for  private  use  into  long  wheel- 
base  buses  for  shorter  runs. 

Altogether  the  motor  vehicle  has  made  far  greater 
markets  for  machinery  than  any  other  mechanical  de- 
velopment. 

^ 
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Churchill  Internal  Cylinder  Grinding 
Machine 

For  the  purpose  of  grinding  cyl- 
inders, liners  and  holes  in  machine 

parts  which,  owing  to  their  external 
shapes,  cannot  be  rotated  in  the  usual 
sizes  of  grinding  machines,  the 
Churchill  Machine  Tool  Co.,  Ltd.,  of 
Broadheath,  Manchester,  England, 
has  recently  placed  on  the  American 
market  a  type  of  internal  grinding 

The  grinding  wheel  spindle  is  pro- 
vided with  a  planetary  motion,  is  ad- 

justable while  the  grinding  is  going 
on  and  is  carriec"  on  a  head  vertically 
adjustable  on  the  column.  The  col- 

umn is  mounted  on  a  slide  having  an 
automatic  longitudinal  movement  on 
the  bed,  which  movement  is  con- 

trolled by  adjustable  reversing  dogs 
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CHURCHILL,  NO.  2  INTERNAL,  CYLINDER  GRINDINC  MACHINE 

machine  that  is  particularly  adapted 
to  locomotive  and  railroad  work.  The 
machine  is  so  constructed  that  it  can 
be  used  for  generating  holes  in  exact 
relationship  and  at  correct  center 
distances  from  previously  finished 
locating  surfaces  or  slides,  which  in- 

sures alignment  with  a  minimum  of 
corraction  by  hand  work. 

The  machine  has  a  large  table 
with  cross  adjustment  only  for  posi- 

tioning the  work,  the  table  remain- 
ing stationary  during  the  actual 

grinding.  The  table  is  carried  on  a 
base  that  reaches  to  the  floor;  and 
while  the  base  is  coupled  to  the  ma- 

chine, it  is  independent  of  the  latter 
so  that  larger  or  smaller  tables  can 
be  fitted  to  suit  various  classes  of 
work.  If  necessary,  the  table  may 
be  removed  altogether  and  a  base 
plate  sub.stituted. 

that  vary  the  stroke  to  suit  the 
length  of  the  hole  to  be  ground.  The 
slide  is  provided  with  various 
changes  of  speed  for  use  while 
grinding.  On  the  Nos.  3  and  4  ma- 

chines there  is  a  quick  traverse,  in- 
dependent of  the  reversing  dogs, 

which  can  be  automatically  operated 
so  that  the  grinding  wheel  traverses 
at  high  speed  over  the  chambered 
portions  of  long  holes. 

The  main  spindle,  on  which  the  ex- 
tension grinding  wheel  spindle  is 

mounted,  also  has  various  changes  of 

speed  provided,  which  can  be  oper- 
ated independently  of  the  traverse 

speed.  It  is  claimed  that  the  grind- 
ing wheel  spindle  can  be  detached 

from  the  main  spindle  and  changed 
for  a  larger  or  smaller  size  in  a  few 
minutes.  A  full  range  of  spindles 
is  obtained  so  that  holes  from  the 

smallest  up  to  the  capacity  of  the 
machine  can  be  ground. 

The  planetary  motion  of  the  grind- 
ing wheel  spindle  admits  of  sensitive 

control,  the  controlling  handwheel 
being  provided  with  a  dead  stop.  On 
the  Nos.  1  and  2  machines  the  ad- 

justment is  obtained  by  means  of 
double  eccentric  spindles  controlled 
through  a  differential  motion,  and  in 
the  larger  sizes  the  adjustment  is 
obtained  direct  on  a  slide  mounted 

at  right  angles  to  the  main  spindle 
and  operated  by  means  of  a  screw 
and  differential  motion.  It  is  claimed 
that  a  large  range  of  adjustment  to 
the  grinding  wheel  is  provided  by 
this  construction,  so  that  wheels  con- 

siderably smaller  than  the  holes  to 
be  ground  can  be  used,  thus  reducing 
the  arc  of  contact  between  the  wheel 
and  the  work,  and  allowing  a  very 
considerable  range  of  wear  on  the 
grinding  wheel. 

By  means  of  the  cross  adjustment 
of  the  table  and  the  vertical  adjust- 

ment to  the  spindle,  work  having  a 
large  number  of  holes  can  be  ground 
without  disturbing  the  setting  on 
the  table.  Within  the  capacity  of 
the  machine  there  is  no  limitation  to 
the  external  shape  of  work  which 
may  be  handled. 

The  machine  is  entirely  self-con- 
tained, and  may  be  driven  from  a 

single  overhead  countershaft  or 
directly  connected  to  a  constant- 
speed  motor. 

It  is  claimed  that  with  the  ma- 
chine a  cylinder  8  in.  in  diameter 

and  12  in.  long  can  be  ground  to  a 
high  finish  and  have  0.02  in.  of  metal 
removed  in  20  min.,  and  that  a  bore 
14  in.  in  diameter  with  the  same 
length  and  amount  of  metal  removed 
can  be  finished  in  40  minutes. 

Robinson  Toggle  Drawing 
Press 

An  improved  blank  holding  mech- 
anism is  a  feature  of  the  toggle  draw- 

ing press  recently  placed  on  the 
market  by  the  J.  M.  Robinson  Mfg. 
Co.,  Cincinnati,  Ohio.  The  variation 
of  the  pressure  of  the  blank  holder 
during  the  dwell  period  is  claimed 
to  be  eliminated  in  this  press  and 
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the  pressure  is  maintained  constant 
during  the  full  working  period  of  the 
press.  Tearing  of  the  metal  due  to 
variation  of  the  pressure  of  the  blank 
holder  on  it  during  the  dwell  is  thus 
eliminated. 
The  main  frame  of  the  press  ia 

made  of  a  one-piece  cast-iron  casting 
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Superior  Machine  Tool  Co. 
20-Inch  Drilling  Machine 
The  feature  of  a  recently  developed 

20-in.  vertical  drilling  machine  is  its 
flexibility  and  adaptability  to  both 
jobbing  and  manufacturing.  The 
unit  method  of  assembly  is  used, 
with  all  parts  interchangeable,  to 
permit  the  converting  or  reassem- 

bling of  the  machine  to  meet  require- 
ments. The  machine  is  manufac- 

tured by  the  Superior  Machine  Tool 
Co.,  Kokomo,  Ind. 

Six  types  of  the  machine  are  avail- 
iable,  depending  upon  the  type  of 
drive  and  feed.  A  grooved  table  for 
coolant  and  a  pump  can  be  furnished. 
The  Bl  machine  illustrated  herewith, 

is  equipped  with  cone  drive,  back- 
gears,  geared  feed  and  both  wheel 

ROBINSON    TOGGLE    DRAWING    PRESS 

while  tbe  main  shaft,  rocker  arms 
and  toggles  are  made  from  steel  cast- 

ings. The  blank  holder  pr  outer 
slide  as  well  as  the  head  or  inner 
slide  have  long  bearings  that  provide 
support  during  the  entire  travel  of 
the  stroke.  All  bearings  and  link 
motions  are  bushed.  A  friction 
clutch  is  regularly  fitted  to  the 
machine  with  an  automatic  operating 
mechanism  which  can  be  thrown  out 
and  thereby  place  the  machine  under 
the  control  of  the  operator  by  means 
of  the  hand  lever. 

The  press  is  made  in  six  sizes,  cap- 
able of  punching  holes  from  6  to  16 

in.  in  diameter,  weighing  from  5,700 
to  35,000  lbs.,  requiring  from  3  to 
10  hp.  to  drive  them  and  having  from 
34  to  10  strokes  per  min.  The  No. 
205  press,  illustrated  herewith,  has 
a  weight  of  11,000  lbs.,  and  covers 
an  overall  floor  space  of  54  x  90  in. 
It  is  capable  of  punching  a  hole  Hi 
in.  in  diameter,  holds  a  maximum 
blank  of  18i  in.  in  diameter  and  re- 

quires a  motor  of  approximately 
5  hp.  to  drive  the  belt  wheel  at  350 
r.p.m.  The  bed  has  a  10  in.  opening. 
Adjustments  of  4  in.  are  provided 
for  the  blank  holder  and  plunger 
which  have  strokes  respectively  of 
6i  and  lOi  inches. 

^^1 
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these  feeds  are  obtained  by  shifting 
the  key  and  three  by  sliding  the  gear 
on  the  top  shaft. 
A  cast-iron  spindle  sleeve  with 

bronze  bushings  and  graduations  on 
the  full  length  of  travel  is  used.  The 
stop  collar  is  arranged  to  allow  for 
the  maximum  travel  without  removal. 
The  rack  is  of  steel  and  is  secured 
between  shoulders.  A  worm  and 
gear  which  are  permanently  in  mesh 
and  run  in  a  bath  of  oil,  operate  the 
rack  pinion  and  shaft. 

The  machine  occupies  a  floor  space 
of  16  X  47  in.,  and  16  x  54  in.  with  a 
motor  drive.     The  maximum  height 

of  the  machine  with  the  spindle  ex- 
tended is  79  in.    The  maximum  dis- 
tances from  the  base  to  the  spindle 

and  table  to  spindle  are,  respectively,! 
41  i  in.  and  26  in.,  while  the  traverseal 
of  the  spindle  sleeve  and  the  table] 
are,  respectively,  8i  in.  and  231  in. 
Work  up  to  2O4  in.  in  diameter  may 
be  drilled  in  the  center.    A  9  x  3  in. 

driving  pulley  intended  to  run  at  al 
speed  of  450  r.p.m.  is  attached.     AJ 
geared  motor  drive  is  applicable  toi 
all  types  of  the  machine,  with  motorj 
speeds   varying   from   750   to   1,8C 
r.p.m.     The  net  weight  of  the  B] 
machine  is  790  pounds. 

■SUPERIOR"    20-INCH   VERTICAL 
DRILLING  MACHINE 

and  pilot  hand  feeds.  Its  base  is 
ribbed  and  provided  with  T-slots  for 
securing  work.  The  table  is  17  in.  in 
diameter  and  has  a  supporting 
shoulder  on  the  hub. 

The  spindle  is  of  50-point  carbon 
steel  with  a  No.  3  Morse  taper  hole 
and  a  standard  ball  thrust  bearing. 
The  drift  slot  for  the  taper  hole  is 
located  in  the  shoulder  of  the  spindle, 
being  exposed  at  all  times.  With  the 
back-gears  in  use,  the  spindle  speeds 
vary  from  25  to  226  r.p.m.;  and 
without,  from  97  to  875  r.p.m.  Six 
spindle  feeds  are  possible,  ranging 
from  0.005  to  0.018  in.     Three  of 

Grant  No.  4  Rotary  Vibrat- 
ing Riveting  Machine 

The  Grant  Manufacturing  &  Ma- 
chine Co.,  Bridgeport,  Conn.,  has  re-| 

cently  developed  a  rotary  vibratintfj 
riveting  machine,  designated  as  the! 
No.  4  and  capable  of  handling  a  wide] 
variety  of  work  because  of  the  depth) 

\ 

GRANT  NO.   4   ROTARY    VIBRATING 
RIVETING  MACHINE 
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of  throat  and  other  features  provided. 
The  machine  illustrated  herewith 

is  a  motor-driven  type  used  for  rivet- 
ing flat  pieces.  Belt  drive  from  a 

countershaft  can  also  be  arranged; 
and  when  a  cylindrical  drum  is  to  be 
riveted,  a  horn  that  is  suitable  for 
this  type  of  work  is  fitted  to  the 
machine.  Control  is  by  means  of  a 
treadle. 

The  throat  depth  of  the  machine 
is  18*  in.,  which  permits  of  heading 
rivets  in  the  center  of  a  36  in.  circle. 
Rivets  up  to  fb  in.  in  diameter  can 
be  headed. 

Coats  Universal  Angle  Plate 
A  universal  angle  plate  for  use  on 

milling  and  drilling  machines,  and 
which  is  especially  adaptable  for 
holding  and  indexing  circular  work 
such  as  disks,  cones  or  cylinders,  in 
order  to  present  successive  portions 
to  the  action  of  the  cutting  tool,  has 
recently  been  placed  on  the  market 
by  the  Coats  Machine  Tool  Co.,  108 
West  40th  St.,  New  York,  N.  Y. 

The  device,  as  shovra  in  Fig.  1, 
comprises  a  rotatable  cast-iron  face- 

plate 6  in.  in  diameter,  with  T-slots 
into  which  clamps  may  be  inserted 
to  hold  the  work.  A  J-in.  central 
hole  is  also  provided  for  holding 
work  and  fixtures.  Plugs  are  fur- 

nished for  this  hole  for  use  when 
centering  work.  The  edge  of  the 
faceplate  is  graduated  in  degrees, 
and  the  plate  may  be  locked  in  any 
position  of  rotation. 

Steel  indexing  plates  which  engage 
a  hardened  steel  pawl  can  be  used 
for  indexing  the  faceplate;  they  are 
mounted  on  the  bottom  of  the  face- 

plate, as  can  be  seen  in  Fig.  2.  These 
indexing  plates  are  interchangeable 
and  are  supplied  in  six  sizes  having 
from  12  to  360  divisions.  The  com- 

plete unit  can  be  fastened  to  the 
machine  table  by  means  of  clamps 
and  bolts,  which  are  here  shown 
mounted   on  the  angle  plate   itself. 

FIG.  2— PLATE  SET  AT  AN  ANGt£ 

A  graduated  swivel  that  can  be 
locked  in  any  position  enables  the 
axis  of  the  faceplate  to  be  set  at  an 
angle  about  a  horizontal  axis.  The 
base  and  bracket  of  the  angle  plate 
are  made  of  cast  iron. 

PIG.  1 — COATS  UNIVERSAL 
ANGLE  PLATE 

Oliver  No.  16  Direct-Drive 

Band  Sawing  Machine 
An  addition  has  recently  been  made 

to  the  line  of  band  sawing  machines 
built  by  the  Oliver  Machinery  Co., 
Grand  Rapids,  Mich.  The  machine 
herewith  illustrated  is  designated  as 
the  "Oliver"  No.  16  direct-drive  band 
sawing   jnachine. 

The  feature  of  this  machine,  as  is 
implied  by  the  name,  is  the  drive  by 
means  of  a  motor  mounted  directly 
on  the  shaft  of  the  lower  wheel.  The 
rotor  is  keyed  to  fbe  shaft,  which 
runs  in  two  ball  bearings  supported 
by  the  two  end  bells.  These  end  bells 
have  concentric  tongues  which  fit 
inside  the  rings  of  the  frame  of  the 
machine  as  well  as  the  stator,  an  ar- 

rangement which  provides  for  align- 
ment and  accessibility.  The  motor 

is  fully  enclosed  but  has  an  air  gap 
running  up  into  the  column,  which 
is  claimed  to  provide  sufficient  cir- 

culation of  the  air  within  the  en- 
closure to  keep  the  motor  cool.  This 

type  of  drive  is  particularly  recom- 
mended when  a  600  r.p.m.,  2-  or  3- 

phase,  a.c.  motor  can  be  used. 
The  frame  is  a  one-piece  casting 

with  a  base  40  x  22  in.  in  area  and 

6  ft.  7J  in.  in  height.  The  cast-iron 
table  is  36  x  30  in.  in  size  and  40  in. 
from  the  floor.  It  is  mounted  on 
rockers  and  seats  having  a  tongue 
and  groove  fitting  and  provided  with 
a  take-up  for  wear.  A  double  rib 
around  the  edge  provides  a  hold  for 
form  clamps;  and  by  means  of  a 
handwheel  the  table  may  be  tilted 
45  deg.  to  the  right  and  5  deg.  to 

the  left,  through  a  self-locking  worm 

and  wormgear  device,  the  amount 
of  tilt  being  registered  by  an  index 
and  pointer.  Work  up  to  36  in.  in 
length  can  be  inserted  between  the 

blade  and  column,  while  a  16  in.  clear- 
ance is  under  the  guide.  An  auxil- 

iary table  19  x  23  in.  is  also  furnished. 
A  U-shaped  wooden  guard  is  pro- 

vided at  the  rear  and  an  L-shaped 
steel  guard  with  wood  facing  at  the 
front.  The  17  ft.  5  in.  blade  is 
covered  at  all  parts  except  between 
the  guide  and  the  table,  where  the 
sawing  is  done.  The  lower  wheel 
is  encased  as  shown  by  two  iron 
doors,  while  the  upper  wheel  has  a 
heavy  wire-mesh  guard  which  is  sup- 

ported on  a  cast-iron  hinged  bracket 
attached  to  the  column  of  the  ma- 

chine and  locked  with  a  spring  clasp. 

OLIVER  NO.  16  DIRECT-DRIVE  BAND 
SAWING  M.^CHINE 

Both  wheels  are  36  in.  in  diameter 
and  2  in.  wide,  with  rubber  facing, 
and  secured  to  the  wheel  shafts  on 
taper  bearing  surfaces.  The  upper 
wheel  has  a  vertical  adjustment  of 
12  in.  for  tensioning  the  sav/,  and 
may  be  tilted  for  tracking  the  blade 

on  the  wheel,  by  means  of  a  micro- 
meter screw  attachment.  All  ad- 

justments are  controlled  by  hand- wheels. 

The  guides  are  of  the  roller  type, 
one  above  and  the  other  below  the 

table.  Steel  side  guides  or  lips  pre- 
vent the  saw  from  turning  sidewise. 

Other  attachments  which  may  be  fur- 
nished are  a  spring  pressure  roller 

and  adjustable  fence,  miter  cut-off 
gage  with  slides  in  the  table  and  a 
plain  ripping  fence.  The  floor  space 
occupied  is  48  x  60  inches. 
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Lees-Bradner  Gear-Tooth  Testing  Machine 
In  making  high  grade  gears  on  a 

large  scale  some  rapid  and  accurate 
method  is  required  to  determine  the 
accuracy  of  the  product.  The  Lees- 
Bradner  Co.,  Cleveland,  Ohio,  has  re- 

cently developed  a  machine  for  this 
purpose  which  measures  the  accu- 

racy of  that  portion  of  the  tooth. 

eter  as  the  base  circle  of  the  gear  to 
be  inspected.  A  tangent  bar  or 
straightedge  is  held  against  the  base 
circle  under  spring  tension  by  the 
two  ball  bearings  on  the  slide  frame. 
As  the  slide  frame  is  rotated  upon 
the  work  arbor,  the  tangent  bar  rolls 

a"bout  the  base  circle  and  the  ooint 

PIG.    1— LEES-BRADNER   GEAR-TOOTH   TESTING  MACHINE 

contour  that  conforms  tq  an  involute 
curve,  and  also  measures  the  spacing 
of  the  teeth  of  the  gear.  Fig.  1  gives 
a  general  view  of  the  machine,  which 
is  capable  of  indicating  errors  as 
small  as  0.0001  inch. 
A  top  view  of  this  machine  is 

shovra  in  Fig.  2.  The  disk  shown  on 
the  work  arbor  is  of  the  same  diam- 

of  the  contact  lever  traces  the  in- 
volute of  this  base  circle. 

Fig.  3  shows  the  gear  to  be  tested 

in  place  on  the  disk.  The  straight- 
edge carries  a  bracket  on  which  are 

mounted  the  contact  point,  magni- 
fying levers  and  a  dial  indicator. 

The  contact  point  engages  successive 
teeth  of  the  gear,  and  if  the  tooth 

curve  is  a  perfect  involute  the  hand 
of  the  indicator  attached  to  the  de- 

vice will  stand  at  zero  while  the  con- 
tact point  travels  from  the  base  cir- 

cle to  the  point  or  outside  edge  of  the 
tooth.  The  graduations  showing  on 
a  cross  member  of  the  slide  frame, 
just  below  and  to  the  left  of  the  in- 

dicator, comprise  a  travel  scale  which 
shows  the  progression  of  the  point 
of  tangency  upon  the  tangent  bar, 
and,  therefore,  the  progression  of 
the  contact  point  up  toward  the  point 
of  the  tooth.  The  graduation?  are 
arbitrary  and  need  have  no  numerical 
unit  assigned  to  them.  Thus,  if  on  a 
given  tooth  21  graduations  represent 
the  travel  from  the  base  circle  to  the 
point  of  the  tooth,  a  tabulated  record 
can  be  made  showing  the  deviations 
of  the  indicator,  plus  or  minus,  at 
each  of  these  lines.  In  this  way  a 
curve  may  be  plotted  to  show  where 
the  tooth  is  high  or  low,  or  in  other 
words,  where  the  tooth  varies  from 
the  true  involute.  If  the  gear  has  a 
greater  or  lesser  pressure  angle  than 
the  one  intended,  this  fact  will  show 
at  once  in  a  definite  way  on  the  in- 

dicator. The  indicator  reads  to 
0.0001  inch. 

The  machine  may  also  be  set  up  to 
test  the  tooth  spacing,  as  shown  in 
Fig.  4.     The  indexing  fixture  shown , 
at  the  side  in  Fig.  1  is  placed  on  the  j 
machine     and     locked     in     position 

against  the  disk  serving  as  the  base ' circle.     This  fixture  does  not  move 
upon  the  base  circle,  but  it  is  secured 
on  the  slide  frame.    It  has  two  con-- 
tact  points,  which  engage  the  sides 
of  two  adjacent  teeth  at  points  equi-  j 
distant  from  the  base  circle.  The  con- 

Fia.  2- -LEES-BRADNER  GEAR  TESTING  MACHINE  WITH  WORK  REMOVED.     FIG.  3— TESTING  THE  INVOLUTE  FORM 
OP  GEAR  TEETH.     FIG.  4— MEASURING  THE  TOOTH  SPACI?TO  OP  GEAR  TEETH 
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tact  point  at  the  left  is  fixed,  being 
clamped  in  position  on  the  fixture; 
the  other  point  is  pivoted  on  a  magni- 

fying lever  through  which  the  motion 
is  transmitted  to  the  dial  indicator. 

The  indicator  is  set  at  zero  when 
the  first  tooth  space  is  measured,  and 
then  the  gear  is  lifted  out  of  engage- 

ment with  the  stop  and  rotated  one 
tooth.  As  each  successive  tooth  is 
brought  up,  the  indicator  reading  is 
noted.  If  the  tooth  spacing  is  cor- 

rect, the  indicator  needle  remains 
at  zero;  but  if  the  tooth  spacing  is 
not  uniform,  the  indicator  shows  the 
magnitude  of  error  to  0.0001  in.,  plus 
or  minus,  from  the  setting  on  the 
first  tooth  space.  As  gear  noises  are 
usually  caused  by  uneven  spacing  of 
the  teeth,  the  indicator  shows  the 
condition  of  the  gears  in  this  respect, 
in  addition  to  showing  whether  an 
error  exceeds  the  tolerance. 

Robinson  Gap  Forming 
Press 

A  gap  forming  press  or  brake  that 
is  suitable  for  plants  manufacturing 
metal  furniture  or  mouldings  has  re- 

cently been  placed  on  the  market  by 
the  J.  M.  Robinson  Manufacturing 
Co.,  Cincinnati,  Ohio.  This  press, 
illustrated  herewith,  utilizes  the  same 

dies  as  the  larger  Robinson  press- 
type  brake  for  shorter  work,  and  it 
can  be  converted  into  a  gang  punch. 

The  cast-iron  main  frames  of  the 

machine  are  made  with  a  deep  gap 
which  is  a  convenient  feature  when 
wide  sheets  are  to  be  formed  which 
are  longer  than  the  distance  between 
the  housings  or  when  metal  is 
formed  over  the  dies  and  must  be 
removed  by  sliding  from  the  end. 
The  cranks  of  the  steel  crankshaft 
are  fitted  close  against  the  main 
bearings. 

A  friction  clutch  controls  the  press. 
By  stepping  on  the  treadle  the  brake 
is  released  and  the  clutch  engaged, 
and  when  the  foot  is  removed  the 
clutch  is  disengaged  and  the  brake 
again  applied.  Both  pitmans  are  ad- 

justed simultaneously  by  means  of 
a  reversible  ratchet  device,  an  ar- 

rangement which  is  said  to  prevent 
the  plunger  from  getting  out  of  line 
when  adjustments  are  made.  The 
plunger  is  mounted  in  gibs  that  can 
be  adjusted  to  take  up  side  and  end 

play. 
The  press  is  made  in  three  sizes. 

An  overall  height  of  8  ft.  1  in.,  a  gap 
depth  of  12*  in.,  and  a  gear  ratio  of 
8  to  1  are  provided  for  all  three. 
The  distances  between  the  housings 
are  4  ft.  6  in.,  5  ft,  6  in.  and  6  ft.  6 
in.,  while  the  weights  are  6,600, 
7,300  and  8,000  lb.,  respectively.  The 
slide  has  a  stroke  of  3  in.  and  an 
adjustment  of  2  in.  for  all  types. 
The  distance  from  the  bed  to  the 
slide  with  the  stroke  down  and  the 

adjustment  up  is  9  in.  The  30-in. 
flywheel  is  run  at  275  r.p.m. 

Bullard  "Maxi-Mill"  with 
Hand  Feed  Levers 

In  line  with  the  developments  by 

manufacturers  to  increase  the  pro- 
duction of  machine  tools  the  Bullard 

Machine  Tool  Co.,  Bridgeport,  Conn., 

has  equipped  its  "Maxi-Mill"  boring 
mill,  described  on  page  973,  Vol.  48 
of  the  American  Machinist,  with  an 
added  feature  in  the  form  of  special 
hand  feed  levers.  These  levers  are 
mounted  at  both  ends  of  the  rail. 

With  these  hand  feed  levers  the 

ROBINSON  GAP  FORMING  PRESS 

BULLARb  ^  • -MAXI-MILL,"  WITH  HAND PEED  LEVERS 

operator  can  feed  the  tools  by  hand 
when  starting  cuts  or  when  making 
heavy  cuts,  and  at  the  same  time  he 
can  stand  in  position  to  closely  ob- 

serve the  cut.  The  long  leverage  of 
the  hand  feeds  also  facilitates  the 
holding  of  the  tool  to  the  work  when 
tough  scale  and  chilled  cast  iron  or 
hard  steel  are  being  cut.  When  the 
method  of  form  templet  and  pointer 
attached  to  the  tool  slide  is  used,  the 
length  of  the  levers  permits  the  oper- 

ator to  watch  the  work  closely  and 
guide  the  cutter  with  greater  ease 
and  accuracy  than  was  possible  with 
the  older  method. 

In  construction,  as  shown  in  the 
accompanying  illustration,  the  hand 
feed  lever  is  pivoted  on  a  swinging 
•ollar  that  is  mounted  on  the  hammer 
handwheel  supporting  bracket.  The 
teeth  on  the  hand  lever  engage  the 

teeth  of  the  hardened-steel  clutch  on 
the  hub  of  the  handwheel  when  the 
lever  is  moved  forward  slightly,  thus 
feeding  the  tool  to  the  work.  When 
not  actually  held  in  engagement  the 

lever  automatically  drops  out  of  en- 
gagement, a  feature  which  insures 

safety  in  operation. 
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Landis  Multi-Purpose  Lathe  and 
Cylinder  Grinding  Machine 

The  lathe  shown  in  the  accompany- 
ing illustration  has  been  recently 

placed  on  the  market  by  the  S.  K. 
Landis  Co.,  Lancaster,  Pa.  It  is 
especially  intended  for  small  jobbing 
and  automobile  repair  shops.  The 
machine  not  only  does  the  work  of 
an  engine  lathe,  but  with  the  special 
attachment  provided,  can  perform  the 
operations  usually  carried  out  on 
drilling  and  milling  machines,  shaper, 
and  turret  lathe. 

The  carriage  travels  the  full  length 

The  power  feed  is  applied  to  the 
carriage  between  the  ways  or  tracks 
by  a  worm  gear,  rack  and  pinion,  di- 

rectly in  line  with  the  center  of  the 
headstock  and  tailstosk,  an  arrange- 

ment which  is  claimed  to  give  a 
powerful  and  balanced  feeding 
thrust.  The  shaft  driving  the  uni- 

versal feed  for  the  cross  slide  can  be 
fastened  on  either  end  of  the  feed 
screw,  and  the  compound  rest  and 
cross  feed  travel  at  the  same  speed 
as  the  carriage.     The  latter  condi- 

LANDIS  MULTI-PURPOSE  LATHE  AND  CYLINDER   GRINDING  MACHINE 

of  the  7  ft.  3  in.  bed,  and  is  9  in. 
wide  and  15  in.  long.  It  has  a  center 
hole  for  the  pivot  bolt  which  holds 
the  compound  rest  and  turret  to  the 
carriage.  The  compound  rest  has  a 
circular  swivel  6  in.  in  diameter  of 

the  two-bolt  type.  Full  length  gibs 
are  provided  on  both  the  cross  and 
compound  rest  slides. 

The  turret  attachment  is  of  the 

semi-circular  type,  15  in.  in  diameter, 
with  graduations  on  the  circular  side 
so  that  it  can  be  set  at  any  angle 
desired.  The  straight  side  of  the  tur- 

ret has  raised  guide  ways  20  in.  long 
on  which  the  compound  rest  may  be 
mounted.  When  so  mounted  the 
compound  rest  may  be  turned  to  any 
angle  on  the  lathe,  and  at  the  same 
time  be  attached  to  the  universal 
power  feed  and  moved  by  it  in  either 
direction. 

tion  makes  it  possible  to  cut  a  taper 
or  a  thread  on  a  disk  in  the  same 
manner  as  with  a  lead  screw.  Tapers 
of  any  degree  can  be  cut  by  fastening 
the  universal  shaft  at  either  end  of 
the  cross  screw  or  slide. 

For  thread  cutting,  eight  gears 
having  from  32  to  60  teeth  are  pro- 

vided that  will  cut  sixteen  threads. 
Without  compounding,  the  gears  cut 
16  to  30  threads  per  inch,  and  with 
it  they  cut  from  8  to  16.  Gears  for 
any  special  thread  may  be  furnished. 

Other  equipment  and  special  at- 
tachments consist  of  a  centering  or 

boring  holder,  follow  rest,  drilling 
pad,  milling  vise,  tool  and  die  holders, 
and  a  special  cylinder-grinding  at- 

tachment. The  grinding  attachment, 
which  is  shown  set  up  on  the  ma- 

chine, is  arranged  so  that  a  cylinder 
block  may  be  ground  with  one  set- 

ting. Cylinders  up  to  10  in.  in  diam- 
eter and  40  in.  long  can  be  ground 

without  resetting,  by  using  special 
equipment.  A  feature  of  this  at- 

tachment is  the  automatic  adjust- 
ment of  the  grinding  wheel  shaft  to 

and  from  concentric  relation  with 
respect  to  the  spindle,  to  regulate 
the  planetary  movement  of  the  grind- 

ing wheel.  An  8-in.,  four-jaw  chuck 
is  recommended,  as  this  size  chuck 
will  allow  the  carriage  to  run  under 
it  to  the  head  of  the  machine,  and 
with  the  cross  slide  turned  longi- 

tudinally, the  tailstock  can  be  brought 
against  the  carriage.  Also  by  using 
a  chuck  of  this  size  the  centers  may 
be  brought  up  to  the  chuck  for  small 
work,  and  the  universal  joint  feed 
and  cross  feed  screw  may  be  used  for 
feeding  purposes. 

The  lathe  occupies  a  floor  space  of 
28  in.  X  8  ft,  has  a  distance  between 
centers  of  52  in.  and  weighs  1,655 
lb.  Its  swing  over  the  ways  is  18  in., 
while  the  swing  over  the  carriage  is 
104  in.  A  speed  of  from  175  to  200 
r.p.m.  is  recommended  for  the  line- 
shaft,  with  a  1-hp.  motor.  The 
spindle  has  a  hole  and  nose,  respec- 

tively, Ig  and  21  in.  in  diameter. 
The  large  hole  makes  it  possible  to 

put  axles,  bar  stock  and  other  auto- 
mobile parts  through  it  for  threading 

and  similar  operations  on  the  ends. 

Federal  Cylinder  Test  Gages 
The  Federal  Products  Corporation, 

15  Elbow  St.,  Providence,  R.  I.,  has 
recently  placed  on  the  market  a  de- 

velopment of  its  cylinder  test  gages, 
adapting  the  instruments  more  fully 
to  the  requirements  of  automobile 
manufacturers,  service  stations,  and 

garages. 
The  gage  shown  at  the  left  in  the 

accompanying  illustration  is  intended 
for  the  manufacturer  who  is  produc- 

ing quantities  of  engines  with  but 
one  diameter  of  cylinder  bore  and,  as 
its  range  is  limited  to  a  maximum 
difference  of  but  i  in.  in  diameter, 
the  dial  is  correspondingly  sensitive 
to  minute  variations.  A  centralizer 
is  attached  to  the  central  tube,  within 
which  is  the  rod  that  transmits 
the  movement  of  the  feelers  to  the 

pointer;  and  by  entering  the  central- 
izer into  the  open  end  of  the  cylinder, 

the  tool  is  held  in  a  central  position 
and  also  parallel  with  the  axis  of  the bore. 

A  conveniently  located  thumb  but- 
ton provides  means  of  retracting  the 

feelers,  of  which  there  are  three,  so 
that  the  tool  may  be  entered  in  the 
bore  without  difficulty.    Upon  release. 
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the  feelers  are  allowed  to  contact  with 
the  cylinder  walls  and  thus  indicate 
the  diameter  of  the  bore  upon  the 
dial.  The  centralizer  is  held  to  the 

tube  by  a  knurled-head  thumbscrew 
which,  when  released,  allows  the  tool 
to  be  moved  up  and  down  throughout 
the  length  of  the  cylinder  without 

disturbing  its  centi'al  position;  and 
thus  the  pointer  will  register  any  ir- 

regularity that  may  exist  either  in 
respect  to  diameter,  roundness,  or 
parallelism  of  walls. 

An   aluminum    hood    encloses   the 
dial  gage  without   touching   it  and 

tion  by  knurled  nuts.  The  lengths  of 
the  various  pairs  of  feeler  extensions 
are  so  calculated  as  to  overlap  in 
either  direction  within  the  capacity 
of  the  dial,  and  thus  any  measure- 

ment between  the  extreme  limits  can 
be  quickly  obtained. 

The  movement  of  the  feelers  is 
transmitted  to  the  central  rod  through 
hardened  and  ground  steel  cones, 
so  that  turning  the  tool  while  in  the 
cylinder  does  not  interfere  with  the 
accuracy  of  the  registration.  The 
dial  gages  are  of  the  standard  Fed- 

eral rack  and  pinion  type. 

is  capable  of  drilling  a  it  in.  hole  in 
steel.  In  brass  and  soft  metals, 
where  the  high  speed  is  of  particular 
value,  a  larger  hole  can  be  drilled. 
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FEDERAL  GAGES  FOR  CALIBRATING 
CYLINDER  BORES 

thus  protects  it  against  accidental 
injury.  A  feature  of  the  dial  is  the 
graduation,  which  allows  a  variation 
of  0.020  in.  plus  or  minus  to  be  read 
to  half-thousandths  of  an  inch  with- 

out difficulty.  This  graduation  is 
shown  in  the  illustration  only  on  the 
gage  to  the  right,  but  either  the  20 

-  20  or  the  50  -  50  graduation  may 
be  furnished  for  any  gage. 

The  second  gage  from  the  left  is 
also  of  the  three-feeler  type,  but  is 
designed  to  cover  a  range  of  S  in.  in 
diameter,  and  is  therefore  adapted 
to  the  use  of  manufacturers  who 
make  more  than  one  diameter  of 
cylinder. 

The  second  gage  from  the  right  in 
the  illustration  is  similar  to  the  first 
instrument  described,  but  is  equipped 
with  two  diametrically  opposed  feel- 

ers. Though  intended  primarily  for 
the  gaging  of  cylinders,  its  straight 
line  measurement  adapts  it  as  well 
to  other  than  round  work. 

At  the  right  in  the  illustration  is 
a  two-feeler  gage  designed  to  meas- 

ure all  diameters,  or  distances  be- 
tween opposed  surfaces,  from  2ii  to 

6  in.  This  result  is  accomplished  by 
using  several  sets  of  interchangeable 
feelers,  or  extensions,  held  in  posi- 

"DUMORE"  TYPE  A  ELECTRIC  BENCH 
DRILLING  MACHINE 

with  either  a.c.  or  d.c.  current.  A 
foot  controlled  rheostat  provides  a 
means  for  regulating  the  spindle 
speed  to  meet  the  requirements  of 
each  individual  job. 
A  No.  0  balanced  and  ground 

Jacobs  chuck  is  used.  It  is  claimed 
that  because  the  chuck  is  balanced 
it  helps  to  eliminate  vibration,  and 
thereby  makes  it  possible  to  use  the 
drill  on  small  parts.     The  machine 

Federal  Micrometer 
Dial  Gage 

A  tool  for  gaging  variations  in 
diameter  of  small  work  is  shown  in 
the  accompanying  illustration.  It  is 
made  by  the  Federal  Products  Corp., 
15  Elbow  St.,  Providence,  R.  I. 

The  tool  consists  of  a  convenient 

"Dumore"  Type  A  Electric 
Bench  Drilling  Machine 
The  latest  product  of  the  Wisconsin 

Electric  Co.,  Racine,  Wis.,  is  the 
motor-driven  electric  bench  drilling 
machine  shown  in  the  accompanyig 
illustration.  It  is  adapted  for  fast 
drilling  on  work  that  requires  a  high 
speed  and  sensitive  drill.  Raising 
the  table  by  means  of  the  lever  feeds 
the  work  to  the  drill. 
The  machine  is  equipped  with  a 

Dumore  universal  motor  which  is 
dynamically  balanced  and  can  be  run 

FEDERAL  MICROMETER  DIAL  GAGE 

bench  stand  for  holding  a  dial  indi- 
cator at  any  desired  angle,  and  a 

pair  of  micrometer  jaws  between 
which  the  work  is  inserted.  It  has  a 

capacity  from  zero  to  i  in.  A  collar 
with  a  knurled-head  setscrew  upon 
the  upper  end  of  the  measuring 
spindle  holds  the  jaws  open  at  a  point 
just  under  the  required  diameter  of 
the  work  to  be  gaged,  so  that  they 
do  not  have  to  be  opened  by  the 
operator  to  get  the  work  in. 

An  adjustable  gage-pin  at  the  bot- 
tom of  the  yoke  may  be  set  to  allow 

the  work  to  enter  to  its  full  diameter 

between  the  jaws,  which  thus  facili- 
tates the  rapid  handling  of  many 

pieces.  The  ends  of  the  jaws  are 
beveled.  An  anvil  with  a  convex 
surface  can  be  furnished  for  use 
when  gaging  the  thickness  of  wall  of 
piston  rings  and  similar  work. 

The  dial  is  graduated  to  read  to 
0.020  in.  plus  or  minus  in  increments 
of  one-half  thousandths  of  an  inch. 
The  zero  line  is  brought  into  coinci- 

dence with  the  pointer  by  turning 
the  bezel,  which  is  provided  with  a 
clamp  to  prevent  the  accidental  dis- 

turbing of  the  setting. 
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Mantle  Vise  With  Multiple 
Adjustable  Jaws 

Montrose  Newman,  Inc.,  342  Madi- 
son Ave.,  N.  Y.,  has  just  placed  on 

the  market  a  vise  intended  for  hold- 
ing   securely    but    without    damage 

length  of  13  in.,  a  height  above  the 

table  of  4'i  in.  and  a  screw  i  in.  in 
diameter.  The  handle  leverage  is 
5k  inches.  The  vise  can  be  employed 
for  both  toolroom  and  production 
work  to  eliminate  the  need  for  special 
vise  jaws  and  fixtures  to  suit  each 

MANTLE   VISE    HAVING    MULTIPLE    ADJUSTABLE   JAWS 

parts  having  irregular  form,  angles 
or  curves.  The  vise,  the  construction 
of  which  can  be  seen  in  the  accom- 

panying illustration,  is  manufactured 
by  Mantle  &  Co.,  New  York,  N.  Y. 

The  body  of  the  vise  is  made  of 
cast  iron.  The  spindle  and  all  of  the 
jaw  parts  except  the  smallest  are 
made  from  chrome-nickel  steel.  The 
smallest  jaws,  which  are  the  ones 
touching  the  work,  are  made  from 
oil-hardened  tool  steel,  and  all  the 
jaws  are  hardened  to  prevent  chips 
from  embedding  in  the  surfaces.  The 
jaws  are  42  in.  wide  and  provide  a 
maximum  opening  of  4  J  inches. 

Both  the  movable  and  the  sliding 
jaws  of  the  vise  carry  sets  of  multi- 

ple jaw  members  that  can  auto- 
matically adjust  themselves  to  the 

shape  of  the  work.  The  adjustable 
members  are  semi-circular  in  shape ; 
there  are  four  sizes  and  each  member 
except  those  touching  the  work  is 
fitted  to  receive  two  smaller  ones.  The 
jaws  are  dovetailed  into  each  other, 
so  that  they  can  be  swung  until  the 

proper  contact  with  the  work  is  ob- 
tained to  hold  any  shaped  object, 

whether  circular,  triangular  or 
square. 

The  illustration  shows  the  vise 
holding  an  irregular  piece  of  work 
and  fitted  with  a  graduated  swivel 
base  which  can  be  secured  on  a 

planer,  or  milling  or  drilling  ma- 
chine. This  swivel  has  a  diameter 

of  54  in.  The  vise  can  be  furnished 
without  it,  for  use  as  a  plain  bench 
or  machine  fixture. 

The    Mantle    vise    has   an    overall 

part,  particularly  for  first-operation 
work.  The  fact  that  the  jaws  auto- 

matically adjust  themselves  to  the 
shape   of  the  work   enables   speedy 
operation. 

  » 

Campbell  Connecting  Rod 
Holding  Device 

E.  P.  Campbell,  238  North  El 
Dorado  St.,  Stockton,  Cal.,  has  re- 

cently placed  on  the  market  a  device 
for  holding  automotive  connecting 
rods   while   reaming  or  boring  the 

FIG.  1— CAMPBELL  CONNECTIXG  ROD 
HOLDING  DEVICE 

Bearings  to  size.  The  device  can  be 
applied  to  most  makes  of  bearing 
finishing  machines,  and  is  shown  in 

Fig.  1  mounted  on  a  Sawyer-Weber 
connecting  rod  machine. 

The  purpose  of  the  device  is  to 
enable  rapid  setting  up  and  location 
of  the  rod,  but  without  deforming 
or  twisting  it.  When  setting  up  to 
bore  the  large  bearing,  as  in  the 

illustration,  the  small  bearing  is  cen- 
tered and  held  on  the  bar  at  the  right. 

The  cones  standing  on  the  left  of  the 

table  are  mounted  on  an  extension 
of  the  boring  bar  and  put  in  the 
large  bearing  to  properly  position  it. 
These  locating  bars  and  cones  can 
best  be  seen  in  Fig.  2.     The  rod  is 

FIG.  2 — PARTS  OF  CAMPBELL  DEVICB 

then  clamped  into  position  by  tight- 
ening the  screws  of  the  holding  fix- 

ture, best  seen  at  the  bottom  of  Fig. 
2.  The  centering  cone  is  now  re- 

moved from  the  large  bearing  of  the 
rod,  which  is  thus  left  concentric 
with  the  boring  bar.  The  bearing 
can  then  be  bored  to  size. 
When  rebabbitting  bearings,  the 

rod  is  first  set  up  by  means  of  the 
centering  cone,  then  removed  and 
babbitted.  When  replaced  in  the  fix- 

ture it  is  held  in  its  proper  position 
and  can  be  accurately  rebored. 

Morgan  Hacksaw  Frame 
A  recent  addition  to  the  line  of 

products  of  the  Albany  Hardware 
Specialty  Manufacturing  Co.,  Albany, 
Wis.,  is  the  Morgan  hacksaw  frame 
illustrated   herewith. 

The  frame  of  this  device  is  said 
to  be  capable  of  standing  severe 
strains  without  springing.  Other 
features  claimed  for  the  frame  are  a 
means  for  the  rapid  releasing  and 
tightening  of  the  saw  blades,  quick 
adjustment  to  suit  varying  lengths 

MORGAN  HACKSAW  FRAME 

of  blades,  and  a  handy  method  of 
setting  the  blade  to  cut  in  any  of 
four  ways.  The  handle  has  also  been 
improved  to  provide  an  easy  and 
natural  grip  for  the  operator,  so  as 
not  to  cause  undue  fatigue. 
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Interesting  Employment 

Figures  Issued 
Very  little  change  took  place  in  em- 

ployment in  the  manufacturing  indus- 
tries of  New  York  State  from  Decem- 

ber to  January,  states  the  Industrial 
Bullethi  issued  by  the  New  York  State 
Industrial  Commission,  Albany,  N.  Y. 
In  January  a  slight  set-back  practically 
always  occurs,  but  this  year  employ- 

ment remained  almost  stationary.  On 
the  basis  of  the  changes  in  the  repre- 

sentative factories,  it  is  estimated  that 
over  13,000  employees  were  addi  d  to 
the  factory  payrolls  for  the  State  as  a 
whole,  and  at  the  same  time  approxi- 

mately the  same  number  was  released 
in  other  establishments.  Employment 
is  18  per  cent  higher  than  in  January, 
1922. 

The  metal  products  group  continues 
to  add  to  the  number  of  its  employees. 
Small  decreases  were  made  in  struc- 

tural iron,  and  in  the  shipbuilding  and 
repair  yards.  New  construction  work 
in  the  ship  yards  has  been  almost 
negligible  for  a  long  time,  and  repair 
work  is  necessarily  irregular.  In  the 
iron  and  steel  mills  the  gains  were 
partly  offset  by  reductions  in  several 
plants.  Employment  rose  in  all  the 
other  metal  working  industries.  Over 
6,000  employees  were  added,  mostly  in 
the  manufacture  of  machinery  and  elec- 

trical apparatus.  The  makers  of  print- 
ing machinery  continue  active  and  prac- 

tically all  the  factories  making  agri- 
cultural machinery  added  more  workers. 

Some  of  the  railway  repair  shops  laid 
off  a  large  number  of  employees,  but 
the  continued  remarkable  gain  in  the 
railway  equipment  factories  offset  these 
losses.  One  of  the  largest  gains  in  any 
industry  in  January  was  that  of  the 
firearms. 

Forty  French  Furnaces 
Shut  Down 

Owing  to  extremely  low  supplies  of 
coke,  French  blast  furnace  operators 
have  been  forced  to  import  consider- 

able quantities  from  various  foreign 
countries  during  the  past  month.  Com- 

mercial Attache  C.  L.  Jones  cables  the 
Department  of  Commerce.  Since  the 
beginning  of  the  Ruhr  occupation,  forty 
blast  furnaces  have  shut  down.  Sup- 

plies from  the  Ruhr  are  increasing, 
and  the  Societe  Co-operative  des 
Hauts  Fourneaux,  which  has  charge  of 
coke  distribution,  states  that  the  worst 
of  the  crisis  has  passed.  The  Minister 
of  Public  Works  estimates  present 
daily  coal  receipts  from  the  Ruhr  at 
4,000  tons,  and  expects  this  to  be  in- 

creased to  7,000  tons  before  the  end  of 
the  month.  The  Minister  further 
states  that  available  stocks  above 
ground  in  the  Ruhr  total  560,000  metric 
tons  of  coke  and  2,000,000  tons  of  coal; 
the  problem,  therefore,  is  largely  a 
matter  of  transportation.  No  settle- 

ment of  the  Saar  coal  strike  has  been 
reached,  but  Lorraine  strikers  are  re- 

turning rapidly.  Iron  and  steel  market 
conditions  have  been  generally  upset, 
and  blast  furnaces  are  unable  to  fill 
orders.  La  Joumee  Industrielle  esti- 

mates that  the  Ruhr  occupation  caused 
a  loss  of  100,000,000;  francs  to  the 
French  iron  and  steel  industry  during 
January  and  February,  and  a  similar 
loss  may  be  produced  during  March. 

Trade  Associations  Are 

Approved Approval  of  the  existence  of  properly 
functioning  trade  associations  for  each 
important  branch  of  industry  and  com- 

merce in  the  country  was  voted  by 
business  organizations  affiliated  with 
the  Chamber  of  Commerce  of  the  United 
States  in  a  preliminary  referendum 
canvas  April  13  last,  results  of  which 
were  announced  recently  by  the  National 
Chamber.  Eight  separate  propositions 
relative  to  the  activities  of  trade  asso- 

ciations were  submitted. 

Discuss  Electric  Steel  Casting 
Problems 

The  Electric  Steel  Founders'  Re- 
search Group  held  a  convention  at  East 

Aurora,  N.  Y.  on  April  13  and  14,  and 
the  gathering  was  one  of  the  most  suc- 

cessful in  the  history  of  the  Group  that 
has  been  in  existence  since  1920. 
Twenty-six  representatives  and  execu- 

tives from  the  five  electric  steel  casting 
plants  forming  the  Research  Group, 
joined  in  a  discussion  of  important  steel 
foundry  problems.  W.  H.  Worrilow, 
president  of  Lebanon  Steel  Foundry, 
Lebanon,  Pa.  presided  over  the  con- 

vention sessions. 

The  first  day's  progress  included  the 
reading  and  discussion  of  a  paper  on 
"Electric  Steel  Castings  for  Special- 

ties" by  W.  J.  Nugent,  vice-president  of 
Electric    Steel    Co.,    Chicago,   111. 

Machinery  Exports  Show 
Increase 

Exports  of  metal-working  machinery 
during  February,  1923,  with  revised 
comparative  figures  for  February, 
1922,  as  compiled  from  the  returns  to 
the  Department  of  Commerce,  were  as 
follows : 

Steel  Castings  Set  New 

High  Record 
A  new  high  record  was  made  in  the 

booking  of  orders  for  commercial  steel 
castings  in  March,  according  to  reports 
received  by  the  Department  of  Com- 

merce through  the  Bureau  of  the  Cen- 
sus, in  co-operation  with  the  Steel 

Founders'  Society,  from  companies  com- 
prising over  two-thirds  of  the  commer- 

cial-castings capacity  of  the  United 
States.  The  March  total  was  30  per 
cent  greater  than  the  previous  high 
record  in  March,  1920,  with  both  rail- 

way specialties  and  miscellaneous 
orders  making  new  high  marks. 

Total  bookings  reported  in  March 
were  143,564  tons  by  firms  with  a 
capacity  normally  devoted  to  commer- 

cial castings  of  96,900  tons,  or  at  the 
rate  of  148.2  per  cent  of  capacity,  as 
against  February  bookings  at  93  per 
cent  of  capacity.  Bookings  of  railway 
specialties  amounted  to  76,409  tons,  or 
almost  200  per  cent  of  capacity,  as 
against  104  per  cent  for  February  book- 

ings. Bookings  of  miscellaneous  cast- 
ings amounted  to  67,155  tons,  or  114.6 

per  cent  of  capacity,  as  against  85.8 
per  cent  for  February  bookings,  and, 
for  the  first  time,  miscellaneous  book- 

ings exceeded  capacity  devoted  to  that 
class  of  castings. 

Decrease  in  Buying  Says 
Dun's  Report 

Abatement  of  new  buying  has  be- 
come sharply  defined  in  certain  basic 

industries,  as  in  iron  and  steel  and 
textiles,  and  some  markets  that  had 
advanced  appreciably  have  developed 

reactionary  tendencies,  says  Dun's  re- view of  business  for  last  week.  These 
are  not  considered  disquieting  phases, 
however,  the  report  adds,  because 
progress  had  been  unusually  rapid  dur- 

ing the  first  quarter  of  the  year,  and 
it  was  recognized  by  close  observers 
that  the  movement  could  not  continue 
indefinitely  at  a  record  breaking  pace. 

The  slackening  of  domestic  business 
expansion  and  the  check  to  rising  prices 
is  not  surprising,  according  to  the  re- 

view. With  all  previous  maximums 
of  production  and  distribution  sur- 

passed in  different  instances,  it  says,  a 
temporary  pause  was  to  be  expected. 

Number 

Lathes    33 
BoririK  and  drilling  machines    127 
Planers,  sharpers  and  slotters    10 
BendinK  and  power  presses    12 
Gear  cutters    22 
Milling  machines    21 
Thread  euttingandscrew machines    40 
Punching  and  shearing  machines    21 
Power  hammers    27 
Rolling  machines    I 
Sharpening  and  grinding  machines    786 
Chucks,  centering,  lathe  drill  and  other    1,149 
Pneumatic  portable  tools    278 

Lb. 

Reamers,  cutters,  drills  and  other  parts  for  machine  tools    1 00,735 
Foundry  and  moling  machinery    1 27,883 
Other  metal-working  machinery  and  parts  of    795,87 1 
Total  metal-working  machinery   

•uary,  1922 

Feliruary,  1923 
er        Value Number 

Value 

$35,247 

50 

t29,04l 

36,212 
r74 18,409 

12,073 
4 

6,558 103,135 

14 

23,705 

2,503 

II 
11,276 23,761 22 
28,302 

7,958 

75 
36,328 38,579 

10 

7,062 
8,680 

18 

6,504 
189 6 

3,120 
65,211 

2,737 
70,085 

12,968 
2.191 18,778 21,242 

1,763 Lb. 

175,961 

32,897 

82,556 
143.104 

14,230 
109,622 

16,381 249,281 1,864,607 
418.129 

713,827 

871. 87» 
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Interesting  Sessions  at  Metal  Trades 
Convention  Arouse  Enthusiasm 

THE  TWENTY  -  FIFTH  annual 
meeting  of  the  National  Metal 

Trades  Association  was  held  at  Hotel 
Astor,  New  York,  on  April  18  and  19 
and  was  very  well  attended.  Presi- 

dent W.  W.  Coleman's  address  dis- 
cussed the  extent  and  scope  of  the 

metal  working  industries  and  general 
business  conditions  as  it  affects  them. 
He  pointed  out  the  possibilities  of  the 
blocs  in  Congress  affecting  the  action 
of  the  next  session  and  urged  attention 
to  future  legislation.  The  revival  of 
business  with  its  increased  demand  for 
labor  and  its  effect  on  the  immigration 
problem  was  also  discussed.  The  work 
of  the  association  along  educational 
lines,  the  increase  in  membership,  the 
fact  that  only  three  shops  of  the  mem- 

bership had  been  effected  by  strikes, 
and  the  adoption  of  the  budget  system 
were  mentioned  among  other  activities 
of  the  association. 

Unemployment,  the  great  bugbear  of 
the  worker,  and  also  of  the  humane  em- 

ployer could,  he  believed,  be  materially 
lessened  by  careful  planning  when 
there  was  co-operation  between  the 
men  and  the  managemerit.  The  ad- 

vantages of  incentive  for  the  individual 
together  with  means  for  either  indi- 

vidual or  collective  bargaining  were 
emphasized,  together  with  the  speaker's belief  that  contrct  between  men  and 
management  may  better  come  through 
the  foremen  than  through  committees 
or  works  councils.  Profit  sharing,  em- 

ployee ownership  of  stock,  hours  of 
work  and  other  problems  were  also 
discussed. 

Commissioner  Homer  D.  Sayre  out- 
lined the  growth  of  the  association 

from  its  beginning,  with  51  members  to 
the  present  quota  of  over  1,000,  and 
pointed  out  that  this  had  been  due  to 
the  high  class  of  leadership  of  its  offi- 

cers. He  restated  the  position  of  the 
association  as  aiming  to  prevent  rather 
than  to  combat  strikes  and  spoke  of 
the  marked  improvement  in  business, 
warning  against  the  dangers  of  another 
business  inflation.  One  notable  feature 
was  the  data  gathered  from  a  recent 
questionnaire  which  showed  a  marked 
improvement  in  individual  production 
and  the  belief  that  this  had  been  a  real 
factor  in  putting  business  on  its  feet 
once  more. 

Secretary  Fischer's  Report 

The  secretary,  L.  W.  Fischer,  re- 
ported that  there  are  now  twenty-five 

branch  offices  and  that  the  operatives 
represented  by  the  member  companies 
increased  in  number  by  86,000  during 
the  year,  due  partly  to  the  increase  in 
membership.  He  said  that  the  safety 
engineering  department  had  made  2,600 
recommendations  to  members  and  that 
this  work  did  not  duplicate  that  of  the 
state  and  insurance  inspectors  because 
its  men  were  not  confined  to  the  limita- 

tions of  any  code.  The  wage  report  as 
of  the  end  of  the  fiscal  year  is  now  in 
the  hands  of  the  branch  secretaries. 
The  secretary  mentioned  the  political 
issues  which  would  arise  when  the  new 
Congress  convenes  and  urged  the  mem- 

bers to  pay  close  attention  to  them  and 
attend^  hearings  when  possible.  The 
labor  interests  are  always  well  repre- 

sented, he  pointed  out  and  industry 
should  have  an  equal  representation. 

H.  C.  Smith  of  the  Illinois  Tool 
Works,  in  his  report  as   chairman  of 

the  committee  on  industrial  education, 
remarked  that  some  employers  were 
quite  as  much  in  need  of  education  as 
their  men.  Resistance  to  the  recom- 

mendations of  the  committee  for  the 
introduction  of  training  has  greatly 
diminished  lately,  probably  because  of 
the  revival  of  business.  It  is  the  duty 
of  every  shop  to  train  new  workers  in 
proportion  to  the  total  number  em- 

ployed. To  aid  this  wor!.  the  committee 
has  prepared  a  small  book  on  ele- 

mentary machine  shop   practice. 
Immigration  and  Industry 

The  first  speaker,  Magnus  W.  Alex- 
ander of  the  National  Industrial  Con- 

ference Board,  was  then  introduced. 
He  spoke  on  the  immigration  question, 
contrasting  the  economic  or  industrial 
with  the  social  point  of  view.  The  ad- 

dress was  illustrated  by  a  number  of 
the  valuable  color  charts  prepared  by 
the  Board.  Latest  figures  show  that 
half  of  the  ten  million  workers  in  the 
manufacturing  industries  work  forty- 
eight  hours  per  week  or  less.  The  re- 

duction in  work  time  has  not  been  ac- 
companied by  a  corresponding  increase 

in  hourly  production  and  consequently 
total  production  has  fallen  off.  The 
speaker  stated  that  there  were  three 
ways  of  making  up  the  loss,  by  in- 

creased individual  efficiency,  by  better 
management  and  by  a  greater  use  of 
machinery.  Figures  show  that  the 
present  labor  shortage  is  due  more  to 
poor  distribution  than  to  actual  short- 

age. If  the  200,000  excess  coal  miners 
could  be  transferred  to  the  steel  mills 
the  coal  problem  would  be  solved  and 
the  steel  mill  shortage  much  relieved. 
Mr.  Alexander  closed  with  the  state- 

ment that  Congress  needs  help  in  fram- 
ing a  substitute  for  the  existing  in- 

flexible three  per  cent  limit  act.  The 
new  law  must  take  into  account  the 
transitory  nature  of  economic  problems 
and  the  permanence  of  social  ones. 

The  first  speaker  of  the  afternoon 
session  was  the  Hon.  W.  L.  Huggins, 
Justice  of  the  Kansas  Supreme  Court 
and  framer  of  the  Kansas  Industrial 
Court  Act.  He  started  his  argument 
from  the  premise  that  force  or  power 
is  an  inseparable  attribute  of  all  gov- 

ernment. To  prove  his  point  he  quoted 
from  Magna  Charta,  the  Declaration 
of  Independence  and  the  Constitution 
of  the  United  States.  He  then  went 
on  to  say  that  organized  labor  had 
issued  a  challenge  to  the  power  of  gov- 

ernment which  must  be  met.  No  one 
questions  the  right  of  labor  to  quit  in- 

dividually or  collectively,  with  or  with- 
out reason,  but  the  prevention  of  other 

men  from  working  is  contrary  to  all 
American  ideas.  The  railroad  strike 
of  1894  was  cited  as  an  example  of  a 
typical  strike  and  the  action  of  Presi- 

dent Cleveland  in  calling  out  troops 
to  protect  the  public  interest  as  a 
proper  reply  to  such  a  challenge.  In 
discussing  the  Kansas  Industrial  Court 
Act,  Judge  Huggins  denied  that  that 
act  imposes  involuntary  servitude  or 
denies  the  right  to  quit  work.  On  the 
other  hand,  it  does  prohibit  involuntary 
idleness.  He  stated  his  belief  that  the 
vested  right  of  the  organized  labor 
member  in  his  job,  which  is  the  basis 
of  the  union  labor  movement,  is  really 
communism.  The  speaker  announced 
that  he  was  a  strong  believer  in  the 
shop  union.    His  last  word  was  that  a 

nation  wide  strike  is  war  and  that  no 
government  can  permit  it  and  live. 

Following  Judge  Huggins,  Senator 
Arthur  R.  Baxter  of  Indianapolis  told 
of  his  experiences  in  the  Indiana 
Senate.  He  used  them  to  support  his 
contention  that  business  men  ought  to 
take  more  interest  in  political  matters 
and  particularly  to  hold  office  in 
municipal,  state  and  national  govern- 

ments. He  pointed  out  that  twenty 
out  of  thirty  registered  lobbyists  in 
Indiana  were  representatives  of  the 
labor  interests. 

Prof.  G.  W.  Dyer,  professor  of  social 
science  at  Vanderbilt  University,  gave 
one  of  the  most  picturesque  explana- 

tions of  the  law  of  supply  and  demand 
that  we  have  ever  been  privileged  to 
listen  to.  Starting  from  the  fact  that 
when  our  form  of  government  was 
originated  politics  were  all-important, 
he  traced  our  national  development  as 
affected  by  the  Industrial  Revolution  to 
show  that  everything  has  been  changed 
so  that  economic  laws  now  govern.  In 
spite  of  this  we  still  send  lawyers  who 
have  no  theory  of  industrial  life  to 
represent  us  in  Congress.  He  said  that 
if  business  were  really  free  it  would 
be  subject  to  natural  laws  and  there 
would  be  no  crises  or  panics.  Also  that 
the  wise  employer  knows  that  the  high- 

est paid  labor  is  the  cheapest  in  the 
end  and  vice-versa.  Combatting  the 
claim  of  the  socialist  and  communist  he 
maintained  that  wealth  is  produced  by 
brains  and  that  unless  the  fallacy  that 
it  is  produced  by  labor  and  stolen  by 
the  employer  is  exploded  our  present 
industrial  civilization  will  soon  pass 
away.  The  speaker  went  on  to  explain 
his  idea  of  the  difference  between  in- 

dustrial and  moral  obligations.  He 
then  said  that  the  farmer  is  working 
on  a  supply  and  demand  basis  while 
organized  labor  is  working  under  an 
artificial  situation  created  by  substi- 

tuting the  living  wage  theory  for 
natural  laws.  As  a  result  the  farmer 
is  paying  tribute  to  the  organized 
classes  of  the  community  and  is  suffer- 

ing correspondingly.  When  he  dis- 
covers the  real  truth  of  the  matter  re- 

sults may  be  expected. 
The  speaker  at  the  dinner  was 

Laurence  Lyon,  editor  of  the  London 

Outlook  and  his  subject  was  "The 
New  Diplomacy."  He  had  a  real  mes- 

sage to  deliver  and  it  was  received 
with  careful  attention  by  a  large  at- 
tendance. 

Labor's  Legislative  Program 

During  the  last  session,  held  Thurs- 
day morning,  much  interest  was  shown 

in  the  masterly  address  delivered  by 
Walter  Gordon  Merritt,  counsel  for  the 
League  for  Industrial  Rights,  who  out- 

lined the  "Legislative  Program  of  the 
American  Federation  of  Labor."  Mr. 
Merritt  stated  that  the  decisions  of  the 
United  States  Supreme  Court  during 
the  past  twenty-five  years  had  rounded 
out  a  policy  that  had  placed  the  open 
shop  and  the  rights  of  individuals  as 
an  integral  part  of  the  constitution  of 
the  United  States.  The  court  has  held 
picketing  to  be  illegal,  he  pointed  out, 
and  that  the  anti-injunction  laws  are  a 
violation,  and  the  general  decisions 
have  all  been  to  the  purpose  that 
"thou  shalt  not  deny  protection  to 

business." 
Mr.  Merritt  stated  that  the  legisla- 

tive program  of  the  labor  federation 
included  a  repeal  of  the  picketing  laws, 
the  repeal  of  the  anti-injunction  laws 
and  a  repeal  of  the  state  constabulary 
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laws  and  that  all  of  this  part  of  the 
program  aimed  to  wipe  out  restrictions 
to  action  by  labor  organizations. 

But  most  important  of  all,  according 
to  Mr.  Merritt,  is  that  portion  of  the 
plan  of  the  American  Federation  of 
Labor  known  as  "No  restriction  to  the 
right  to  strike."  This,  the  speaker  as- 

serted, would  work  a  hardship  on 
society  in  general,  would  be  an  open- 

ing wedge  toward  closed  shops  and  is 
an  issue  that  organized  society  must 
combat. 

Lowell's  Apt  Comparisons 

Perhaps  the  speech  that  brought 
forth  the  most  comment  and  applause 
was  that  which  was  delivered  by  Sher- 

man J.  Lowell,  National  Master  of  the 
Grange  and  from  Fredonia,  N.  Y.  Mr. 
Lowell  discussed  "The  Labor  Prob- 

lems of  the  Farmer"  and  his  remarks 
were  clothed  in  frank,  straightforward 
language.  He  was  frequently  inter- 

rupted by  prolonged  applause  and  the 
truth  and  logic  of  his  remarks,  even 
when  directed  at  the  discrepancies 
found  in  industry,  were  appreciated  by 
the  members  of  the  association. 

"Organization  in  capital  set  the  ex- 
ample for  organization  in  labor,"  Mr. 

Lowell  declared,  "and  years  ago  capital 
pinched  labor  cruelly.  Now  capital  is 
getting  paid  back.  When  you  run  a 
race— and  that  is  all  this  life  really 
is — you  should  run  it  honestly.  But  if 
you  try  to  trip  the  other  runners,  they 
are  sure  to  trip  you  and  neither  of  you 
will  gain  by  it.  Labor  unions  have 
been  on  the  one  side  tripping  em- 

ployers, and  employers  have  also  been 
doing  their  share  of  the  tripping.  _  The 
only  sort  of  organization  that  is  of 
benefit  or  that  will  be  enduring  is  the 
one  in  which  the  welfare  of  all  is  con- 

sidered no  matter  who  they  are.  I  have 
no  patience  with  an  organization  that 
says  that  one  man  won't  work  and  an- other will  or  that  any  body  of  them 
will  quit  because  one  man  has  quit. 

"A  short  time  ago  a  representative  of 
labor  came  to  me  with  the  proposition 
that  the  farmer  and  the  working  man 
should  get  together  because  by  the 
number  of  votes  we  would  control  we 
would  have  things  pretty  much  our 
own  way.  He  thought  that  I  would  be 
fool  enough  to  fall  in  with  a  program 
of  less  hours,  greater  pay  and  cheaper 

food  products." The  last  speaker  of  the  meeting  was 
Robert  S.  Binkerd,  vice  chairman  of  the 
committee  on  public  relations  of  the 
Eastern  railroads,  who  outlined  the  re- 

lation of  the  railroads  to  the  metal- 
working  industry  and  stated  that  it 
was  the  aim  of  the  roads  to  reduce  poor 
equipment  and  operating  expenses  by 
Sept.  1  of  this  year  when  it  was  antici- 

pated that  the  roads  would  be  in  the 
best  condition  they  had  ever  been. 

Resolutions  Passed 

By  a  resolution  that  was  passed  it 
was  decided  to  contribute  $5,000  to  the 
Industrial  Conference  Board.  Another 
resolution  that  was  passed  set  aside 
$.5,000  for  publicity  work  during  the 
coming  year  and  a  third  urged  indus- 

trial training  as  a  means  of  getting 
better  workmen. 

The  nominating  committee  put  forth 
the  following  candidates  who  were 
unanimously  elected:  W.  W.  Coleman, 
the  Bucyrus  Co.,  Milwaukee,  Wis., 
president;  J.  B.  t)oan,  the  American 
Tool  Works  Co.,  Cincinnati,  Ohio,  first 
vice-president;  Paul  C.  DeWolf,  the 
Brown  &   Sharpe   Manufacturing   Co., 

Providence,  R.  I.,  second  vice  presi- 
dent; and  J.  W.  O'Leary,  Arthur  J. 

O'Leary  &  Son  Co.,  Chicago,  111., 
treasurer. 

The  councilors  with  terms  expiring 
in  1925  elected  were  as  follows:  George 
P.  Aborn,  the  Worthington  Pump  & 
Machinery  Corp.,  East  Cambridge, 
Mass.;  Paul  T.  Norton,  the  Case  Crane 
&  Engineering  Co.,  Columbus,  Ohio; 
George  L.  Brunner,  the-Brunner  Manu- 

facturing Co.,  Utica,  N.  Y. ;  Harold  C. 
Smith,  the  Illinois  Tool  Works,  Chi- 

cago; A.  F.  Cook,  the  Fawcus  Machine 
Co.,  Pittsburgh,  Pa.,  and  F.  B.  Mc- 
Brier,  the  Erie  Steam  Shovel  Co.,  Erie, 
Pa.  Horace  P.  Dix  of  the  Wilmarth  & 
Marmon  Co.,  Grand  Rapids,  Mich.,  was 
elected  to  fill  the  unexpired  term  of 
Joseph  F.  Cooley,  the  Hartford  Ma- 

chine Screw  Co.,  Hartford,  Conn.,  as  a 
councilor  until  1924.  Justus  H. 
Schwacke,  William  Sellers  &  Co.,  Inc., 
Philadelphia,  was  elected  honorary 
councilor. 
The  convention  adjourned  with  a 

meeting  of  the  new  councilors  and  the 
officers  of  the  association  at  noon  on 
Thursday.  A  luncheon  was  served 
following  the  close  of  the  convention  at 
the  Astor. » 

Substantial  Sales  Mark 
Buffalo  Trade 

Railroads  are  showing  considerable 
activity  in  the  Buffalo  district,  coming 
into  the  market  for  rails,  switches, 
frogs,  axles,  all  sorts  of  maintenance 
material  and  considerable  machinery. 
The  allied  car  building  industry  is  in- 

quiring for  substantial  tonnages  of 
steel  and  some  contracts  for  machinery 
are  being  allotted. 

Builders  of  various  types  of  ma- 
chinery are  active,  but  not  so  much  so 

as  in  neighboring  markets.  Machine 
tool  manufacturers  report  substantial 
sales  and  lively  inquiry. 

The  Lackawanna  plant  of  the  Bethle- 
hem Steel  Co.,  is  practically  out  of  the 

market  for  major  products  and  is  ex- 
periencing a  substantial  inquiry  for  the 

last  half.  No  prices  have  been  fixed  for 
the  last  half  and  orders  are  only  being 
taken  with  the  understanding  that  price 
is  to  be  fixed  at  the  time  of  delivery. 

Steel  and  iron  plants  in  the  Buffalo 
district  are  suffering  from  a  labor 
shortage,  this  condition  prevailing  in 
most  of  the  factories.  The  Lackawanna 
plant,  for  instance,  which  has  between 
8,000  and  8,500  men  working,  could 
probably  use  another  thousand  men  if 
they  could  be  obtained. 

Receiver  Named  for  New 
Home  Company 

Judge  Anderson  of  the  United  States 
District  Court  has  appointed  Charles  N. 
Stoddard  of  Greenfield,  Mass.,  receiver 
for  the  New  Home  Sewing  Machine 
Co.,  of  Orange,  Mass.  A  petition  for 
.1  receivership  was  filed  recently  by 
Charles  S.  Scarborough  of  New  York, 
a  former  president  of  the  company  and 
represented  as  the  heaviest  stock- 

holder with  a  creditor's  claim  for 
$20,000.  It  is  stated  the  company  is 
without  quick  assets,  but  is  solvent, 
with  assets  of  approximately  $4,000,000 
as  against  liabilities  of  $1,200,000. 
Controller  Moore  of  the  company  testi- 

fied that  while  gross  earnings  were 
$500,000  to  $600,000  larger  last  year 
than  in  1921,  the  company  had  a  net 
loss  for   1922   of  $269,000. 

Automotive  Engineers  Discuss 
Features  of  Fleet  Operation 

At  the  regular  meeting  of  the  Metro- 
politan Section  of  the  S.A.E.  held  on 

April  19  at  the  Automobile  Club,  New 
York,  Edward  E.  La  Schum  read  an 
interesting  and  well  received  paper  on 
the  "Engineering  Features  of  Fleet 
Operation."  The  paper  is  printed  on 
page  617  of  this  issue  of  the  American 
]^  acfii-Tiist 

J.  F.  Winchester  of  the  Standard  Oil 
Co.,  and  F.  C.  Homer  of  the  General 
Motors  Co.,  gave  written  discussions  on 
the  paper.  Mr.  Winchester  stressed  the 
importance  of  standardized  parts  and 
stated  that  unlike  Mr.  La  Schum,  he  had 
not  found  it  particularly  hard  to  get 
uniform  specifications  for  his  company 
when  he  sought  them.  However,  he 
pointed  out  that  it  was  a  lamentable 
fact  that  all  standard  part  catalogs 
gave  only  general  information  to  the 
motor  fleet  operator.  He  also  urged  the 
formulation  of  a  practical  standardized 
cost  system  so  that  operating  and  main- 

tenance costs  of  various  firms  may  be 
compared. 

The  discussion  of  Mr.  Horner  cor- 
roborated the  statements  made  by  the 

two  gentlemen  who  spoke  before  him. 
In  addition  he  briefly  related  the  strin- 

gent inspection  methods  carried  on  in 
European  countries.  Each  car,  he  said, 
has  a  monthly  record  card  attached  to 
it  which  has  every  repair  marked  which 
occurred  for  a  specific  month.  Fur- 

thermore, each  car  is  inspected  nightly 

and  it  is  by  these  "stitch  in  time" methods  that  costs  are  kept  down  and 
accidents  avoided.  As  an  example,  it 
was  found  that  by  properly  inspecting 
the  steering  mechanism,  accidents  due 
to  broken  steering  parts  fell  off  30  per 
cent. 

Locomotive  and  Freight 
Car  Activity 

Reports  filed  by  the  carriers  as  of 
April  1,  showed  that  the  railroads  of 
the  United  States  had  50,107  service- 

able locomotives  on  that  date.  This  is 
the  largest  number  the  railroads  have 
ever  had,  according  to  the  records  of 
the  Car  Service  Division  which  go  back 
as  far  as  August,  1920.  The  nearest 
approach  to  that  figure  was  on  July  1, 
1922,  the  date  on  which  the  strike  of 
railway  shopmen  began,  at  which  time 
there  were  50,003  serviceable  locomo- 
tives. 

Locomotives  in  need  of  repair  on 
April  1  this  year  numbered  14,452  or 
22.4  per  cent  of  the  total  number  on 
line.  This  was  a  decrease  of  1,179  com- 

pared with  the  total  on  March  15,  at 
which  time  there  were  15,631  or  24.2 

per  cent. 
A  total  of  8,242  new  freight  cars  of 

various  classes  and  208  new  locomotives 
were  installed  in  service  during  the 
last  fifteen   days  of  March. 

This  brought  the  total  number  of 
new  freight  cars  installed  from  Jan.  1 
to  April  1,  to  39,172,  while  935  loco- 

motives were  placed  in  service  during 
the  same  period.  Of  the  new  freight 
cars  installed,  2,197  refrigerator  cars 
were  placed  in  service  by  railroad 
owned  private  refrigerator  companies. 

New  freight  cars  on  order  on  April  1 
totaled  107,453,  or  an  increase  of  1,117 
over  the  total  number  on  order  on 
March  15.  There  were  also  1,974  loco- 

motives on  order  on  April  1,  compared 
with   2,113   on   March   15. 
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Gear  Manufacturers  Have  Three  Busy  Days 
at  Cleveland  Convention 

CHARACTERIZED  by  its  usual earnestness  and  hard  work,  the 
American  Gear  Manufacturers  Associa- 

tion held  its  seventh  annual  convention 
in  Cleveland  at  the  Hotel  Cleveland, 
Thursday,  Friday,  and  Saturday,  April 
19,  20  and  21.  With  short  intervals 
allowed  for  recreation,  sessions  were 
continuous  from  noon  Thursday  until 
5:30  Saturday.  The  morning  of  Thurs- 

day and  the  afternoon  of  Friday  were 
devoted  to  registration  and  committee 
meetings  and  to  sight-seeing. 

Representatives  and  guests  at  an  in- 
formal dinner  on  Thursday  were  ad- 
dressed by  R.  S.  Holding,  Jr.,  of  the 

Brown  &  Sharpe  Mfg.  Co.,  on  "One 
Half  Hour  in  the  Far  East."  Mr.  Hold- 

ing has  spent  two  and  one-half  years 
in  the  Far  East  and  gave  a  talk  on 
economic  and  political  conditions  in 
which  the  keenest  interest  was  dis- 
played. 

F.  W.  Sinram  was  the  toastmaster 
at  the  informal  banquet  held  Friday 
evening  at  which  the  Very  Reverend 
F.  S.  White,  Dean  of  the  Trinity  Epis- 

copal Cathedral,  Cleveland,  spoke  on 
"What  Happened  to  the  Shot,  the 
Sound  of  which  Went  Round  the 
World."  Col.  L.  P.  Ayres,  vice-presi- 

dent of  the  Cleveland  Trust  Co.,  spoke 

on  "How  Long  Will  Prosperity  Last?" 

Industrial  Psychology 

An  interesting  reference  in  Col. 
Ayre's  talk  was  to  the  likelihood  that 
the  business  cycle  is  due  to  no  law  of 
nature  but  to  the  state  of  mind  of  the 
leaders  among  business  men;  it  is 
psychological.  He  implied  that  the 
curve  could  be  straightened  out  if  the 
proper  leaders  should  fail  to  look  for 
the  periods  of  decline  and  depression. 
He  predicted  that  our  next  depression 
will  be  due  to  freight  car  shortage  and 
shortage  of  labor,  pointing  out  that 
when  labor  is  fully  employed  manufac- 

turers begin  to  compete  for  it,  eflfi- 
ciency  drops,  and  prosperity  declines. 
At  the  banquet  announcement  was 

made  that  Geo.  L.  Markland,  Jr.,  of  the 
Philadelphia  Gear  Works,  was  elected 
president  to  succeed  F.  W.  Sinram,  who 
has  held  the  office  since  the  formation 
of  the  organization  in  1917.  The  retir- 

ing president  in  token  of  the  esteem  in 
which  he  is  held  by  the  members  of 
the  A.G.M.A.  and  in  appreciation  of  his 
faithful  work  during  his  six  years  in 
the  chair,  was  elected  Honorary  Presi- 

dent of  the  Association  for  life. 
A.  W.  Copland,  of  the  Detroit  Gear 

and  Machine  Co.,  was  elected  first 
vice-president;  B.  F.  Waterman,  of  the 
Brown  &  Sharpe  Mfg.  Co.,  second 
vice-president  and  C.  F.  Goedke,  of  the 
Wm.  Ganschow  Co.,  treasurer. 

Members  elected  to  serve  for  three 
years  on  the  executive  committee  were; 
B.  F.  Waterman,  Geo.  L.  Markland, 
Jr.,  A.  W.  Copland  and  R.  P.  John- 

son, of  the  Warner  Gear  Co.  C.  B. 
Hamilton,  Jr.,  was  elected  to  complete 
the  unexpired  term  of  J.  B.  Foote,  de- 
ceased. 

The  great  advantages  to  be  derived 
from  standardization  were  emphasized 
by  President  Sinram  in  a  pre-conven- 
tion  message  to  members.  That  these 
advantages  are  recognized  by  the 
many  sub-committees  was  indicated  by 
the  progress  reports  submitted  by  their 
chairman  and  by  the  report  of  B.   P. 

Waterman,    chairman    of   the   General 
Standardization  Committee. 
Recommended  Practice  or  Proposed 

Standards  were  reported  by  almost  all 
of  the  many  sub-committees,  which  in- 

cluded: Spur  gear,  bevel  and  spiral 
gear,  herringbone  gear,  nomenclature, 
worm  gear,  sprocket,  gears  and  pin- 

ions— electric  railway,  mill  and  mine, 
composition  gearing,  differential,  trans- 

mission, metallurgical,  tooth  form. 
B.  F.  Waterman,  chairman,  made  a 
report  for  the  A.G.M.A.  Section 
Committee  of  the  American  Engi- 

neering Standards  Committee,  and 
E.  W.  Miller,  chairman,  reported 
for  the  A.G.M.A.  Representatives  of 
the  A.S.M.E.  Research  Committee  on 
Gears.  The  earnest  work  of  the  sub- 

committees and  co-operation  with  the 
A.E.S.C.  and  the  A.S.M.E.  have  accom- 

plished results  that  the  American  Gear 

strength  of  gear  teeth,  under  the  direc- 
tion   of    committees    of    the   A.G.M.A. 

and  the  A.S.M.E. 
S.  P.  Rockwell,  a  consulting  engineer, 

of  Hartford,  Conn.,  read  a  paper  on 
and    gave   demonstrations   «f,  the    de- 

termination of  the  grade  of  steel  by  ob- 
servation of  the  characteristics  of  the 

spark     when     the     sample     is     held 
against     an      abrasive      wheel.        The 
following    brief    extract    is    from    the 
paper:    "It    is    doubtful    if    one    could estimate    carbon    within    zt    0.10    per 
cent     unless     one     had     standardized 
on,   grinding    wheel    speeds,   type    and 
grade  of  wheel,  and  had  analyzed  steel 
standards  from  the  same  heat  as  the 
unknown.     Under  these  conditions  one 
may  estimate  carbon  to  zfc  0.02  per  cent 
for    the    lower    carbon    steels    and    to 
within  =t  0.05  per  cent  on  the  higher 
carbon  steels  with  surety.     With  alloy 
steels  the  carbon  content  may  also  be 
determined     as     closely     as     for     the       ̂ — 
straight  carbon  steels  unless  the  alloy-      ̂  
ing   elements   are   very   high,    such    as      ̂  
high-speed  steel.   The  element  chromium 
can  readily  be  picked  out  in  ranges  of 
0.30  per  cent.    Nickel  below  1  per  cent 
is   somewhat  difficult  to  determine  as 
yet,  though  1.5  and  3.5  per  cent  nickel 
steel     are     readily     discerned.       With 
tungsten     one     may     readily     estimate 
minute  traces  and  distinguish  between 
2.5  and  8  per  cent  up  to  and  including 
the    two    grades    of    high-speed    steel.      ̂ B 
Nickel  chromium  steels  may  be  sorted      ̂ | 

as  closely  as  S.A.E.  specifications." K.  L.  Hermann,  of  the  Studebaker 

Corp.,  in  an  illustrated  talk  on  "Tooth Forms  of  Automobile  Gears  after  Cut- 

ting, Hardening  and  Grinding,"  states 
that  quietness  depends  upon  the  ac- 

curacy with  which  gears  are  cut,  and 
told  of  good  results  obtained. 

The  Association  demonstrated  its  in- 
terest in  the  subject  of  cost  account- 

ing by  devoting  to  it  the  last  half  of 
the  last  day  of  the  convention. 

GEORGE    L.    MARKLAND,   JR. 

Manufacturers  Association  may  justly 
be  proud  of,  and  which  are  having  di- 

rect economic  effect  on  many  industries. 
At  the  Saturday  luncheon,  Frank  A. 

Scott,  President  of  the  Warner  & 

Swasey  Co.,  gave  a  talk  on  "Industrial 

Relations." There  was  no  lack  of  technical  ad- 
dresses during  the  convention.  E.  C. 

Smith,  Chief  Metallurgist  of  the  Cen- 
tral Steel  Co.,  Massillon,  Ohio,  spoke 

on  "What  Does  the  Microscope  Tell 
Us?"  Mr.  Smith's  paper  and  the  lan- 

tern slides  that  accompanied  it  showed 
the  value  of  the  microscope  in  de- 

termining causes  of  failure,  in  predict- 
ing performance,  and  as  an  aid  in 

exactness  in  the  manufacture  of  gears. 
E.  J.  Lees,  of  the  Lees-Bradner  Co., 

Cleveland,  Ohio,  read  a  paper,  which 

was  illustrated  by  slides,  on  "Grind- 
ing and  Measuring  Involute  Gear 

Teeth."  He  explained  the  principles, 
construction  and  operation  of  the  Lees- 
Bradner  No.  10  Gear  Grinding  machine. 

Wilfred  Lewis,  in  an  illustrated  talk, 
explained  the  special  gear  testing  ma- 

chine of  his  design.  It  is  probable  that 
a  further  development  of  this  machine 
will  be  used  in  making  tests,  particu- 

larly of  the  efi'ect  of  speed  upon  the 

S.  I.  E.  Discusses  Many 
Interesting  Topics 

THE  TENTH  annual  convention  of the  Society  of  Industrial  Engineers 
was  held  at  the  Hotel  Gibson,  Cincin- 

nati, Ohio,  April  18-20.  Following  an 
invocation  by  the  Rev.  Frank  H.  Nelson, 
the  numerous  delegates  were  welcomed 
by  D.  C.  Keller,  president  of  the 
Cincinnati  Chamber  of  Commerce. 
Next,  Joseph  W.  Roe  of  New  York 
University  and  pi'esident  of  the  society, 
addressed  the  convention.  Mr.  Roe  said 

in  part: 
"The  rush  into  trusts  or  large  com- 

binations which  was  in  full  swing  20 
years  ago  has  ceased.  The  general  im- 

pression that  our  huge  plants  have 
swallowed  American  industry  bodily 
and  that  the  small  plants  are  gone,  is 
far  from  true.  Out  of  290,105  manu- 

facturing establishments  reported  by 
the  United  States  census  in  1919,  there 
were  only  1,021,  or  less  than  0.4  per 
cent,  which  employed  more  than  1,000 
wage  earners,  and  only  2,770,  or  less  ; 
than   1   per  cent,   employing   over  500. 

A  paper  on  "Scientific  Administra- 
tion" was  read  by  C.  U.  Carpenter,  of 

Dayton,  Ohio.  Prof.  Gano,  of  the  Uni- 
versity of  Cincinnati  presided  at  the 

dinner  meeting  Wednesday  evening,  at 

6  o'clock.  The  topic  of  discussion  after 
the  dinner  was  "Co-operative  Educa- 

tion." At  the  8  o'clock  meeting,  John  J. 
Becker,  of  the  Cincinnati  &  Suburban 
Telephone  Co.,  presided  and  a  paper  was  i 



April  26,  1923 Build  Bigger  Profits  with  Better  Equipment 
644e 

read  by  Col.  Dunn,  of  Detroit,  on  "The 
Executive  as  an  Industrial  General — 
Lessons  from  the  World  War."  Ernest 
Du  Brul,  of  Cincinnati  next  spoke  on 
"Economics  and  the  Smaller  Plants" 
and  R.  R.  Wasson  read  a  paper  on 
"Selling  the  Sales  Department  to  the 
Shop  Employees." On  Thursday  morning  the  delegates 
spent  the  time  visiting  the  plants  of 
the  Cincinnati  Milling  Machine  Co.,  the 
R.  K.  LeBlond  Machine  Tool  Co.,  and 
the  Globe-Wernicke  Co.  At  noon  there 
were  two  luncheon  meetings  at  the  Gib- 

son, that  of  the  Board  of  Directors  of 
the  society,  and  the  Research  Com- 

mittee. The  latter  was  presided  over 
by  Vice-president  William  Baum,  of 
Milwaukee.  In  the  afternoon  three  sec- 

tional meetings  were  held  simulta- 
neously. The  production  group  met 

with  Chester  B.  Lord,  of  the  National 
Automatic  Tool  Co.,  Richmond,  Ind., 

presiding.  The  topic  "Production  Con- 
trol System  for  the  Special  Order  Shop" 

was  discussed  by  chairman  Lord,  A.  F. 
Trevor,  Harvey,  111.  and  Richard 
Mackay,  Jr.,  Chicago.  The  personnel 
group  met  in  another  hall  with  J.  J. 
Davis,  Oshkosh,  Wis.,  presiding.  The 
subject  "Interdependence  of  the  Per- 

sonnel Department  and  Foreman"  was 
discussed,  those  leading  being  Charles 
Lytle,  New  York  University,  Paul 
Arthur,  Elkhorn,  W.  Va.,  and  the  chair- 

man. The  accountants  group  discussed 
"The  Monthly  Departmental  as  a  Busi- 

ness Barometer,"  with  Noyes  D. 
Farmer,  Niagara  Falls,  N.  Y.  in  the 
chair.  Daniel  E.  Knowles,  Chicago,  and 
John  F.  Putnam,  Milwaukee,  led  the 
discussion. 

Annual  Dinner  is  Big  Success 

Thursday  evening  the  annual  dinner 
was  held  in  the  ballroom  of  the  Gibson. 
Dr.  Otto  P.  Geier,  of  the  Cincinnati 
Milling  Machine  Co.,  was  toastmaster. 
The  subjects  were:  "Relation  of  the 
Educational  Institution  to  industry — 
Especially  to  Plants  of  Moderate  Size" 
by  Dean  Herman  Schneider,  University 
of  Cincinnati ;  "How  a  Chamber  of  Com- 

merce Can  Assist  in  Promoting  the 
Prosperity  of  Local  Industries"  by 
Roland  B.  Woodward,  general  secretary 
of  the  Chamber  of  Commerce,  Rochester, 
N.  Y.;  "Detroit's  Aims  and  Accomplish- 

ments" by  J.  H.  Goldie,  executive  secre- 
tary. Safety  Council,  Board  of  Com- 
merce, Detroit;  "Cincinnati's  Objective," 

by  W.  C.  Culkins,  executive  vice-pres- 
ident of  the  Cincinnati  Chamber  of 

Commerce. 
On  Friday,  Mrs.  Dorothy  Kuhn 

Minster,  industrial  hygienist  and  exec- 
utive secretary  of  the  Cincinnati  Health 

Conservancy  laboratories,  addressed  the 
convention  on  "The  Dollars  and  Cents 
of  Industrial  Health"  her  main  point was  that  industrial  health  was  not 
merely  a  social  service  but  a  sound 
business  proposition. 

A  part  of  Friday's  program  con- 
sisted in  a  visit  to  the  Lodge  &  Shipley 

Machine  Tool  Co.,  while  some  of  the 
delegates  went  to  the  American  Rolling 
Mill  Co.  at  Middletovm,  Ohio. 
At  dinner  Friday  evening  W.  G. 

Sheehan,  Detroit,  was  chairman.  The 
general  topic  was  "How  and  To  What 
Extent  Can  Employees  Participate  in 
Management."  Those  leading  the  dis- 

cussion were:  Daniel  Bloomfield,  Boston; 
John  P.  Frey,  editor  Intemational 
Molders  Journal,  Cincinnati;  Chas.  R. 
Hook,  general  manager  of  the  Ameri- 

can Rolling  Mill  Co.,  Middletown,  Ohio, 
and  John  Calder,  Lexington,  Mass. 

Great  Britain's  Trade  and  Conditions 
Show  Slow  Improvement 

By  OUR  LONDON  CORRESPONDENT 

THE  figures  relating  to  money values  of  overseas  trading  by 
Great  Britain  last  year  have,  of  course, 
been  available  for  some  little  time. 
They  suggest  a  visible  balance  against 
England  of  about  £166,000,000,  when 
allowance  is  made  for  bullion  and 
specie.  Against  this  we  have  set 
our  "invisible  exports,"  which  in 
the  past  have  more  than  balanced  the 
apparent  excess  of  imports,  but  of 
which  the  value  can  only  be  estimated. 
Certain  of  the  Board  of  Trade  officials 
have  recently  made  such  an  estimate. 
Allowing  for  diamonds,  the  total  excess 
of  imports  is  put  at  about  £210,000,  the 
total  net  invisible  exports  being  valued 
at  about  £325,000,000,  leaving  about 
£155,000,000  available  for  overseas  in- 

vestment. The  estimated  total,  is 
slightly  lower  than  the  value  for  1913 
and  not  much  more  than  half  the  value 
for  1920;  it  is  made  up  mainly  of  net 
income  from  investments  abroad  £175,- 
000,000,  net  national  shipping  income 
£110,000,000,  with,  besides  other  serv- 

ices, £30,000,000  for  commission. 
Two  highly  satisfactory  statements 

may  be  made.  One  is  that  the  officially 
recorded  unemployed  work  people  have 
for  two  months  steadily  declined  in 
numbers  and  are  below  the  million  and 
a  quarter  mark.  The  other  relates  to 
public  finance.  When  the  budget  was 
introduced  a  year  ago  it  was  expected 
that  the  excess  of  public  revenue  over 
public  expenditure  would  be  slight.  As 
it  has  turned  out,  the  surplus  exceeds 
101 J  million  pounds  and  is  real,  that  is 
it  arises  chiefly  from  taxation  and  not 
solely,  as  in  the  past  year  or  two,  from 
the  sale  of  war  stocks.  Without  going 
into  details  it  may  be  stated  that  the 
balance  on  the  right  side  is  almost  en- 

tirely due  to  reduction  of  expenditure 
as  compared  with  the  estimates,  the 
total  revenue  being  practically  as  bud- 

geted, although  some  of  the  items  show 
a  very  great  variation  from  the  original 
estimate.  Thus,  owing  chiefly  to  the 
collection  of  arrears,  the  Income  Tax 
has  produced  50  millions  more  than  was 
expected.  The  chief  failures  were  the 
Excess  Profits  Duty  and  in  the  special 
miscellaneous  revenue,  which,  of  course, 
results  largely  from  the  sale  of  war 
stock. 

How  THE  Ruhr  Affects  England 

The  aflfects  of  the  Ruhr  troubles  on 
industry  have  been  both  direct  and  in- 

direct, and  the  iron  and  steel  industries 
generally  have  found  that  prices  have 
increased.  In  shipbuilding,  the  ad- 

vance of  the  motor  ship  has  been  ob- 
vious. Still,  despite  reports  of  a  num- 

ber of  orders,  this  industry  has  for  quite 
a  time  been  comparatively  quiet  with 
about  a  third  of  the  workpeople  con- 

cerned unemployed.  On  the  other  hand, 
shipbuilding  seems  to  have  been  flour- 

ishing in  Germany,  and  Great  Britain 
has  of  late  supplied  quantities  of  ma- 

terial for  that  purpose.  Leaving  out  of 
account  tool  and  special  steels,  English 
steel-makers  are  much  happier  and,  ac- 

cording to  reports,  published,  some  are 
fully  booked  up  to  August  and  even 
later. 
Rising  prices  of  raw  materials 

naturally  form  a  handicap  leading  to  in- 
creased prices  for  finished  articles,  but 

so  far  there  has  been  little  increase  of 

prices  in  the  engineering  industries 
which,  with  the  exception  of  one  or  two 
branclaes,  still  languish.  Complaints 
have  been  heard  as  to  disorganization 
of  railways  and,  although  a  few  orders 
for  new  rolling  stock  have  been  placed 
by  two  of  the  railway  amalgamations, 
private  orders  have  not  been  numerous, 
and  wagon  works  are  not  fully  em- 

ployed. The  position  as  regards  motor 
cars  has  improved  somewhat,  and  one 
of  our  firms  supplying  relatively  cheap 
cars  now  has  an  output  of  425  cars  a 
week.  Here  some  slight  increase  in 
exports  has  been  recorded,  though  the 
value  is  not  nearly  equal  to  that  of 
similar  imports.  Up  to  the  present,  in 
fact,  motor  car  manufacturers  have 
been  somewhat  disappointed.  Exports 
have  been  small  and  generally  the 
home  trade  has  not  been  lively. 

Call  for  Light  Autos 

As  for  some  time  past,  the  la.-gest 
sale  has  been  for  light  cars;  experiences 
of  manufacturers  of  the  biggest  and 
best  cars  have  varied  greatly.  Com- 

plaints are  still  made  of  the  competi- 
tion of  government  stocks,  not  only  in 

Great  Britain,  but  also  on  the  continent. 
Indeed,  it  has  been  suggested  that 
chassis  imported  from  war  stock  over- 

seas should  pay  a  duty  similar  to  that 
on  new  chassis.  The  suggestion  has 
also  been  made  that  parts  of  cars  can 
get  into  Great  Britain  without  pay- ment of  duty. 

The  importer  of  ball  bearings,  for  in- 
stance, must  expect  to  have  personal 

inquiries  made  as  to  the  ultimate  use  of 
bearings  brought  in,  and  one  firm  of 
machine  tool  makers  has  found  it  ad- 

visable to  take  the  inspector  direct  to 
the  tools  to  which  the  bearings  have 
been  applied. 

The  cycle  industry  has  improved  both 
at  home  and  abroad,  and  Holland,  al- 

ways a  good  friend  in  this  direction,  has 
been  buying  of  late. 

The  motorcycle  industry  has  been 
better  engaged  also,  and  some  firms 
have  largely  increased  their  exports.  A 
few  even  of  the  manufacturers  of  com- 

mercial vehicles  have  reported  better 
conditions.  Things  might  be  worse. 
Optimists  in  the  machine  tool  trade 
suggest  some  improvement,  though 
second-hand  tools  compete  heavily  with 
new,  and  in  the  agitation  over  aircraft 
some  machine  tool  people  see  prospects 

of  opportunities. Some  measure  of  research  is  being 
undertaken  in  connection  with  the  file 
industry  of  Sheffield,  and  attempts  are 
being  made  to  standardize  cross  sec- 

tions. The  local  technical  society  con- 
cerned recently  investigated  the  use  of 

machine-ground  chisels  for  file  produc- 
tion, as  compared  with  hand-ground  and 

whetted,  the  advantage  lying  in  every 
case  with  the  machine-ground  appli- 

ance. It  is  probable  that  more  than 
one  firm  engaged  in  the  industry  has 
made  somewhat  similar  investigations 
of  late.  A  well-known  maker  has  dis- 

carded the  use  of  cast  steel  in  favour 
of  a  Siemens-Martin  steel,  as  the  best 
for  the  purpose,  having  in  view  file  life. 
Sheffield  has  of  course  for  some  time 
been  making  files  of  lighter  section  than 
common  here  in  the  past,  the  purpose 
being  to  meet  American  competition. 
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Chicago  Prosperous  but 
Cautious 

Demand  for  machine  tools  in  the  Chi- 
cago district  has  not  diminished.  Sev- 
eral concerns  report  sales  in  very  good 

volume  during  the  first  week  after  an 
increase  in  prices  was  announced  by 
them.  Since  advance  notice  of  the  in- 

crease was  given  they  are  wondering 
why  those  who  made  purchases  after 
the  increase  became  effective  failed  to 
do  their  buying  the  week  before.  The 
only  explanation  offered  is  that  this  is 

proof  of  "prosperity." 
Chicago  representatives  of  the  Ameri- 

can Tool  Works  Co.,  Monarch  Machine 
Tool  Co.  and  Niagara  Machine  Tool  Co. 
report  the  volume  of  business  offered 
them  as  being  so  heavy  that  deliveries 
on  orders  taken  now  are  not  promised 
before  July  or  August. 

The  purchasing  department  of  the 
Atchison,  Topeka  &  Santa  Fe  R.R.,  will 
issue  a  list  of  machine  tools  wanted  in 
the  near  future  according  to  a  state- 

ment recently  made  at  its  Chicago 
office.  The  Great  Northern  R.R.  has 

recently  announced  that  the  system's 
improvement  budget  for  the  year  totals 
thirty  million  dollars.  The  major  por- 

tion of  this  sum  will  be  spent  for  addi- 
tional locomotives  and  cars,  but  im- 
proved shop  facilities  are  included. 

Although  industry  in  the  Chicago 
district  is  humming  along  at  a  merry 
pace,  both  producers  and  consumers 
are  proceeding  with  caution  and  there 
is  no  likelihood  of  a  runaway  commodity 
market.  Reports  from  various  indus- 

tries indicate  some  slackening  and  are 
widely  enough  distributed  to  suggest 
that  last  month  may  have  seen  the 
season's  peak  of  activity. Demand  for  steel  from  warehouses 
is  active,  but  stocks  are  better  balanced 
than  they  were  a  short  time  ago.  There 
is  a  particularly  heavy  call  for  struc- 

tural, galvanized  sheets  and  bars. 
Railroads  are  important  buyers,  finding 
it  difficult  to  obtain  deliveries  on  steel 
bars  under  contract. 

Labor  Well  Employed  in  tbe 

Pittsburgh  District 
With  steel  products  advancing  in 

price  during  the  past  three  or  four 
months,  a  firm  and  stable  basis  has 
been  established  in  the  machine  tool 
business  in  the  Pittsburgh  district. 
Orders  coming  in  to  the  jobbers  give 
evidence  that  the  mills  are  contemplat- 

ing many  improvements  in  their  ma- 
chine shops,  and  in  several  instances 

large  additions  to  their  plants.  There 
had  been  some  accumulation  of  stocks 
by  distributors,  but  the  general  trend 
of-  sales  is  upward  week  by  week,  and 
these  stocks  are  being  moved  pretty 
generally. 
An  air  of  activity  pervades  the 

makers  of  machine  tools  in  this  dis- 
trict, although  there  are  only  a  few, 

most  of  the  business  here  being  done 
through  jobbers  and  distributors.  In 
the  Braddock  section  of  the  industrial 
area,  the  workers  at  the  Pittsburgh 
Tool  Co.  are  working  full  time  and  are 
especially  busy  in  the  making  of  small 
tools  and  accessories  that  are  sold  to 
the  plants  of  the  steel  companies  here. 

Notwithstanding  the  reports  of  labor 
shortage,  the  machine  shops  and  fac- 

tories seem  to  be  well  manned,  and 
there  is  scarcely  a  plant  of  any  kind  in 

the  iron  and  steel  industry  that  is 
not  operating  from  85  to  95  per  cent 
of  capacity,  which  means  that  ma- 

chinery and  machine  tools  are  in  de- 
mand to  keep  up  the  wear  and  tear 

of  the  manufacturing  establishments. 
Raw  materials  and  labor  costs  are  stif- 

fening, but  it  seems  that  the  steel  mills 
are  willing  to  pay  any  reasonable  price 
to  get  necessary  material  and  tools 
with  which  to  turn  out  their  finished 
products,  and  this  gives  a  firmness  to 

Working  at  Capacity  in 
Milwaukee 

Demands  upon  metal  trades  shops 
continue  to  increase  steadily  and  order! 
have  now  reached  the  point  where  thi 
securing  of  an  adequate  labor  supplj 
of  all  classes  is  becoming  more  ane 
more  a  serious  problem.  There  an 
many  shops  in  Milwaukee  and  vicinitj 
which    have   brought   operations   to   7f 

the  market  that  is  giving  confidence  to     °^  ̂ 0  per  cent  of  their  normal  capacitj 
the  industries  of  the  country. 

All  St.  Louis  Shops  are. 
Kept  Busy 

Expansion  is  the  order  of  the  day. 
There  is  no  hesitancy  on  the  part  of 
any  concern  to  make  needed  improve- 

ments in  its  existing  equipment  and  to 
purchase  new  supplies  to  handle  the  in- 

creasing demand.  All  the  larger  shops 
report  that  they  are  working  full  blast, 
having  enough  work  on  hand  to  keep 
them  going  for  at  least  three  months. 
The  Fulton  Iron  Works,  Busch-Sulzer 
Bros.-Diesel  Engine  Co.  and  Lehman 
Machine  Co.  are  among  those  report- 

ing a  capacity  business. 

Smaller  concerns,  however,  are  not  as     for'  machlne""tools" "ye't^ it" is" becoming 
l''':Ltl3^ilTJ.'^^%^''}Jl^^.^^^     more    and   more   4pWent   that   firm! 

and  are  obliged  to  stop  there  becaus« 
it  is  not  possible  to  get  men  for  furthei 
use  of  available  capacity.  Perusal  oi 
the  classified  advertising  pages  of  local 
newspapers  reveals  that  requests  for 
labor  by  the  metal  trades  group  are 
more  numerous  than  at  any  time  in  the 
past  two  years.  It  is  also  to  be  noted 
that  employers  in  other  important 
centers  of  the  metal  trades  are  adver- 

tising steadily  for  help  in  competition 
with  local  industries.  This  refers 
almost  entirely  to  highly  skilled  help. 
Local  employers  report  that  they  are 
not  losing  their  men  to  outside  shops. 
The  number  of  transients  is  said  to  be 
smaller  even  than  normally. 

The  growing  shortage  of  labor  and 
the  limitations  it  imposes  on  efforts  to 
extend  production  has  not  yet  caused 
any  appreciable  slowing  in  the  demand 

no  apparent  reason  for  this  condition 
Railroads  are  still  the  best  buyers 

in  the  market  for  machine  tools.  The 
Missouri-Kansas-Texas  R.R.  is  pur- 

chasing new  equipment  for  its  shops 
and  also  installing  machinery  la  its 
new  plants  at  Dennison  and  Bellmead, 
Texas.  The  Missouri  Pacific  R.R.  is 
planning  the  erection  of  a  new  machine 
shop  in  St.  Louis. 

The  St.  Louis  &  San  Francisoo  Ic.R. 
has  a  building  project  in  view  for  a 
new  shop  here  as  a  part  of  the  exten- 

sive improvement  program  that  it  re- 
cently announced. 

L.  A.  Carter,  president  of  the  Leh- 
man Machine  Co.  is  well  pleased  with 

the  volume  of  business  the  concern  is 
doing  and  has  recently  installed  new 
equipment  to  the  amount  of  $15,000  to 
take  care  of  the  increased  demands  on 

the  plant.  The  Lehman  Co.  manufac- 
tures engine  lathes,  and  have  enough 

orders  on  hand  to  keep  its  plant  going 
full  time  for  at  least  three  months  to 
come. 

Tells  Editors  Aims  of 

Newcomen  Society 

At  a  luncheon  given  at  the  Bankers' 
Club  in  New  York  by  L.  F.  Loree,  presi- 

dent of  the  Delaware  &  Hudson  R.R. 
and  John  R.  Dunlap,  president  of  the 
Engineering  Magazine  Co.,  H.  W. 
Dickinson,  honorary  secretary  of  the 
Newcomen  Society  and  curator  of  the 
Science  Museum  at  South  Kensington, 
met  twenty  of  the  editors  and  pub- 

lishers of  American  technical  maga- 
zines. Mr.  Dickinson  outlined  the  pur- 

poses and  functions  of  the  Newcomen 
Society  which  was  formed  to  study  the 
history  of  engineering  and  technology. 
Short  speeches  were  made  by  Henry  R. 
Towne,  of  Yale  &  Towne  Mfg.  Co., 
W.  L.  Saunders,  Chairman  of  the 
Board,  Ingersoll-Rand  Co.,  Fred  H. 
Low,  editor  of  Power,  David  Beecroft, 
executive  editor.  Class  Journal  Co.,  and 
E.  J.  Mehren,  vice-president,  McGraw- 
Hill  Co.,  Inc. 

are  becoming  more  discriminating  in 
the  type  of  tools  they  want.  The  best 
call  is  for  tools  of  manifold  purposes 
and  having  high  production  records 
which  by  replacement  of  the  older  and 
standard  designs  not  only  will  make  in- 

creased production  possible  but  reduce 
the  need  for  help  at  the  same  time. 

Automatic  Features 

The  engineering  and  designing  de- 
partments of  the  metal  working 

machinery  shops  at  present  are 
concentrating  every  effort  to  produce 
advanced  types  with  automatic  features 
ias  the  development  of  older  and  slower 
machines  to  meet  the  new  conditions 
which  demand  greater  output  with  the 
minimum  number  of  hands.  When  the 
war  ended  this  aim  was  foremost  in 
the  minds  of  engineers  and  the  work 
was  carried  on  through  the  period  of 
depression,  but  hardly  with  the  vigor 
that  is  evident  now,  when  more  tangible 
manifestations  of  supply  and  demand 
are  at  hand,  and  it  is  generally  recog- 

nized that  the  lack  of  men  must  be 
overcome,  if  at  all,  by  machines  that 
will  at  once  save  labor  without  sac- 

rifice of  production. 
>  "Machine  tool  business  is  steadily  get- 

ting better  though  there  is  plenty  of 

room_  for  improvement  still,"  is  the laconic  phrase  with  which  the  monthly 
business  and  financial  summary  com- 

piled by  the  largest  bank  in  Milwaukee 
described  the  condition  of  this  group. 
It  adds  that  "Heavy  machinery  plants 
are  operating  at  normal  capacity." 
Comment  is  elsewhere  made  that  wood- 

working factories,  plumbing  and  build- 
ers' hardware  supply  houses  and  elec- 

trical supply  concerns  are  extremely 
busy.  Automotive  parts  and  accessories 
companies  are  receiving  all  of  the  busi- 

ness they  can  take  care  of.  The  past 
month  witnessed  a  substantial  increase 
in  motor  truck  sales.  A  large  firm 

manufacturing  automotive  engines  ex- 
perienced an  increase  of  35  per  cent  in 

sales,  and  100  per  cent  in  unfilled 
orders  over  the  corresponding  period  in 
1922. 
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Business  Items 

A  direct  factory  branch  for  handling 
the  company's  trade  in  the  southern 
territory  has  been  established  at  High 
Point,  N.  C,  by  the  Philadelphia  Belt- 

ing Co.,  with  Edwin  J.  Payne,  of  Balti- 
more, in  charge  as  Southern  manager. 

The  branch  is  located  in  the  Hotel 
Arthur  building  at  High  Point. 

A  factory  branch  has  been  opened  in 
Atlanta,  Ga.,  at  66  Forsyth  St.,  by  the 
Chicago  Belting  Co.,  of  Chicago,  the 
entire  Southeastern  territory  being 
handled  by  the  company  from  the  new 
branch.  Benjamin  L.  Willingham  and 
B.  Hodges,  both  of  Atlanta,  are  in 
charge  of  the  branch,  which  carries  a 
complete  line  of  the  company's  prod- ucts as  well  as  accessories. 

The  Hunt  Manufacturing  Co.,  Balti- 
more, Md.,  has  purchased  the  entire 

plant  and  stock  of  reamers  of  the 
Mergenthaler  Co.  of  that  city.  For 
the  present  the  shop  will  be  operated 
on  special  and  contract  work  such  as 
crank  shafts  and  screw  machine 
products.  The  manufacture  of  Mergen- 

thaler reamers  will  be  continued  by  the 
Hunt  Manufacturing  Co. 

The  Hanover  Motor  Car  Co.,  Buffalo, 
has  purchased  the  Parenti  Motor  Car 
Co.,  Buffalo,  from  the  receivers  for 
$225,000.  The  assets  of  the  company 
consisted  mainly  of  eleven  acres  of 
land. 

The  E.  J.  Manville  Machine  Co., 
Waterbury,  Conn.,  machinery  manufac- 

turer, has  increased  its  capital  stock 
from  $100,000  to  $200,000. 

The  Automatic  Gear  Co.,  Atlanta, 
Ga.,  has  leased  for  a  term  of  years,  the 
first  floor  and  basement  of  the  building 
at  1024  Commonwealth  Ave.,  Boston, 
Mass.  as  a  New  England  showroom. 

The  Chicago  office  of  the  Zeller  Lac- 
quer Manufacturing  Co.  has  been 

moved  to  551  West  Lake  St. 

The  Pennsylvania  Railroad  has 
awarded  to  the  Hugher-Foulkrod  Co., 
Philadelphia  and  Pittsburgh,  a  contract 
for  building  the  machine  and  erecting 
shops  at  the  Juniata  yards,  Altoona. 
The  work  is  to  be  rushed  and  the  shop 
finished  by  Fall.  The  machine  section 
of  the  plant  will  be  in  the  same  build- 

ing, and  will  be  capable  of  turning  out 
the  largest  machinery  required. 

M.  &  J.  Goodman,  specialists  in  the 
manufacture  of  wiping  cloths  and 
other  materials  used  in  the  machine 
trade,  will  move  into  their  new  build- 

ing, Piatt  Ave.  and  East  79th  St., 
Cleveland,  Ohio,  soon.  The  concern  has 
recently  opened  offices  in  the  Realty 
Trust  Building,  Philadelphia,  and  also 
in  Chicago. 

The  American  Candy  Pulling  Ma- 
chine Co.  of  Milwaukee,  Wis.,  has  been 

granted  a  charter  to  manufacture  spe- 
cial machinery  for  confectioners, 

bakers,  etc.  The  authorized  capital  is 
$100,000.  Jerome  Bond,  Blair  Mc- 

Queen and  Gerald  P.  Hayes,  attorney, 
425  East  Water  St.,  are  the  in- 
corporators. 

The  Thomas-Kerns  Co.  has  purchased 
the  entire  assets  of  the  Griswold  manu- 

facturing Co.,  Rock  Island,  111. 

Frank  D.  Chase,  Inc.,  645  No.  Michi- 
gan Blvd.,  Chicago,  has  been  engaged 

by  Bucyrus  Co.,  South  Milwaukee,  Wis., 
to  design  and  erect  a  number  of  addi- 

tions to  the  machine  shops.  A  new 
steel  foundry  and  additions  to  the  gray 
iron  foundries  were  made  during  the 
past  year. 

Fire  destroyed  the  Hurlburt-Rogers 
machine  shop,  branch  of  the  Flather 
Machine  Co.,  South  Sudbury,  Mass.,  at 
a  loss  of  $25,000  approximately. 

At  a  meeting  of  stockholders  of  the 
Whitaker-Glessner  Co.,  LaBelle  Iron 
Works  Co.  and  Wheeling  Steel  and  Iron 
Co.,  held  at  Steubenville,  Ohio,  they 
approved  of  the  merger  of  the  three 
concerns  into  the  Wheeling  Steel  Corp. 
The  Triplex  Machine  Tool  Corp., 

New  York,  has  appointed  Neff,  Kohl- 
busch  &  Bissell,  1045  North  Washing- 

ton Boulevard,  Chicago,  its  representa- 
tive in  the  Chicago  territory.  The  cor- 

poration makes  bench  lathes,  milling and  drilling  machines. 

The  Fulton  Supply  Co.,  of  Atlanta, 
Ga.,  one  of  the  largest  Southern  jobbers 
of  machinery,  mill  supplies,  and  tools, 
has  moved  into  a  new  building  con- 

structed for  the  company  at  70  Nelson 
St.,  and  plans  the  immediate  expansion 
of  its  business  in  the  Southern  territory. 

Personals 

F.  O.  Heltzel  who  has  been  vice- 
president  of  the  Heltzel  Steel  Form  and 
Iron  Co.,  Warren,  Ohio,  since  its 
organization  ten  years  ago,  has  re- 

signed from  the  company. 

John  R.  Poyser,  for  the  past  12 
years  secretary  of  the  Canton  Foundry 
and  Machine  Co.,  recently  resigned  that 
position  to  become  sales  manager  of 
Doelger  &  Kirsten,  Milwaukee,  manu- 

facturers of  steel  shears. 

J.  P.  Wells  of  the  Wheeling  can  de- 
partment of  tt,e  Whitaker-Glessner  Co., 

Portsmouth,  Ohio,  has  been  transferred 
to  the  Columbus  office  of  the  depart- 

ment and  has  taken  over  the  Ohio  dis- 
trict office. 

C.  J.  Cooper,  Jr.,  merchandising 
manager  of  the  Wise-McClung  Mfg. 
Co.,  New  Philadelphia,  Ohio,  has  re- 

signed his  position  as  eastern  sales 
manager  to  accept  a  position  as  assist- 

ant to  the  general  sales  manager  for 
the  Syracuse  Washing  Machine  Co., 
Syracuse,  N.  Y. 

Oscar  Olson,  who  has  been  con- 
nected with  the  Columbia  Steel  Co., 

Elyria,  Ohio,  for  the  past  twenty  years 
has  resigned  to  become  vice-president 
and  general  manager  of  the  newly 
organized  Detroit  Steel  Corp.,  Detroit, Mich. 

A.  E.  Anderson  has  been  appointed 
Southern  manager  for  the  Moloney 

Belting  Co.,  Chicago.  Mr.  Anderson's 
headquarters  will  be  in  Atlanta,  Ga. 

Daniel  Edward  has  been  appointed 
manager  for  the  Moloney  Belting  Co., 
Chicago,  in  the  New  Orleans  La. 
district. 

Julius  Schachner,  Charlotte,  N. 
C,  has  been  named  a  general  manager 
of  the  Moloney  Belting  Co.,  Chicago. 
Mr.  Schachner  was  formerly  with  the 
McLeod  Belting  Co.,  Greensboro,  N.  C. 

0.  T.  Jenkins,  Dallas,  Texas,  will 
represent  the  Cutler-Hammer  Manufac- 

turing Co.,  Milwaukee,  Wis.,  in  the 
Southwestern  district  covering  the 
states  of  Oklahoma  and  Texas. 

Fred  E.  Lampe,  formerly  associated 
with  the  Powers  Accounting  Machine 
Corp.,  New  York,  has  accepted  a  posi- 

tion as  production  manager  of  the 
Wales  Adding  Machine  Co.,  Wilkes Barre,  Pa. 

.  William  L.  Hoffman,  who  recently 
terminated  his  connection  as  Philadel- 

phia district  sales  manager  for  the 
Brier  Hill  Steel  Co.,  Youngstown,  Ohio, 
when  that  organization  was  taken  over 
by  the  Youngstown  Sheet  &  Tube  Co., 
has  entered  the  business  of  dealing  in 
mill,  mine  and  railroad  supnlies.  Mr. 
Hoff'man  is  well  known  in  the  eastern 
iron  and  steel  trade  having  been  Phila- 

delphia manager  for  the  Brier  Hill  Co. 
for  the  past  six  years. 

Brent  A.  Tozzer,  Cleveland  sales 
manager  for  the  Niles  Tool  Works, 
Hamilton,  Ohio,  and  Pratt  &  Whitney 
Co.,  Hartford,  Conn.,  will  give  a  non- 

technical talk,  illustrated  by  150  lan- 
tern slides  at  the  A.S.M.E.  meeting  in 

Toledo,  Ohio,  May  3.  Mr.  Tozzer  se- 
cured the  data  and  illustrations  while 

on  a  fourteen  months'  trip  through 
Japan,  China,  Siam,  Java,  India  and 
other  parts  of  the  East.  The  talk  is 
entitled  "Rambles  in  the  Orient." 

J.  M.  HiBBARD,  president  and  treas- 
urer of  the  Automobile  Crankshaft 

Corp.,  Detroit,  Mich.,  has  been  elected 
president  of  the  Hibbard-Robinson  Co., 
Atlanta,  Ga.,  that  has  been  recently 
formed  as  an  automobile  agency  in  the Southern  territory. 

John  C.  Cotter,  formerly  with  J.  H. 
Williams  &  Co.,  Brooklyn,  is  now  with 
the  Western  Drop  Forge  Co.,  Marion, 
Ind.,  in  an  executive  position. 

Dr.  Schuyler  Skaats  Wheeler,  in- 
ventor, engineer  and  physicist  and 

president  of  the  Crocker- Wheeler  Co., 
of  New  York  and  Ampere,  N.  J.,  died 
suddenly  of  angina  pectoris,  April  20, 
at  his  home  in  New  York  City. 
Dr.  Wheeler  was  famous  all  over 
the  world  for  his  inventions  of  electric 
appliances,  drives  and  motors.  He  was 
the  designer  of  the  "C.  &  C."  motor,  the first  manufactured  small  motor  for 
practical  power  work  in  the  world. 

Dr.  Wheeler  was  the  organizer  and 
founder  of  the  United  Engineering  So- 

ciety. He  bought  in  Europe  and 
brought  to  this  country  the  Latimer- 
Clark  library,  said  to  be  the  largest 
collection  of  rare  electrical  books  in 
existence,  and  presented  it  to  the 
American  Institute  of  Electrical  Engi- 

neers. He  was  for  a  time  president  of 
the  American  Institute  of  Electrical 
Engineers.  He  was  a  member  of  the 
American  Society  of  Civil  Engineers, 
the  Society  of  Mechanical  Engineers 
and  the  United  Engineering  Society. 
He  was  the  author  of  a  number  of 
articles  and  works,  having  to  do  with 
his   profession. 

He  was  a  director  of  the  City  Trust 
Co.  of  Newark  and  the  Helicopter  Co., 
Inc.,  of  which  he  was  also  secretary. 
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The  Business  Barometer 
IThis  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commvrcc  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  IS  Exchange  Place,  New  York) 

THE  FACT  that  nearly  ever
y  one 

now  realizes  the  probability  of  a 
lessened  demand  if  prices  continue 

to  advance  is  engendering  a  spirit  of 
conservatism  that  justifies  a  renewal  of 
confidence  in  the  future,  although  in 
many  of  its  aspects  the  outlook  still 
suggests  caution. 

I  had  to  spend  the  first  few  days  of 
last  week  in  the  Middle  West, 
where   I  had  unusual  oppor- 

tunities   to   acquaint    myself 
with  business  conditions. 

Most  merchants  and  manu- 
facturers are  busy  filling 

orders  already  booked,  but 
nearly  all  of  them  report  that 
there  has  been  a  noticeable 
let-up  in  buying  during  the 
last  two  weeks.  This  they 
attribute  to  the  hesitancy  of 
retailers  in  increasing  stocks 
at  the  higher  prices  made 
necessary  by  the  advance  in 
wages  and  to  the  abandon- 

ment of  much  building  that 
had  been  planned  before  the 
cost  of  construction  had  be- 

come as  nearly  prohibitive  as 
it  has  recently  been  made  by 
the  scarcity  of  labor  and  the 
advance  in  pay  that  skilled 
mechanics  are  able  to  obtain. 
This  advance  is  not  so  much 
due  to  the  demands  of  the 
workers  themselves  as  it  is 
to  the  competition  of  con- 

tractors who  are  over  bidding 
each  other  to  get  the  men 
they  need  to  complete  proj- 

ects already  under  way  and, 
until  the  construction  now  in  hand  is 
finished,  it  is  doubtful  whether  much 
new  work  can  be  undertaken. 

The  retail  merchant  in  the  Middle 
West  has  also  been  deterred  from  stock- 

ing up  as  usual  by  his  knowledge  of  the 
obligations  that  many  of  his  best  cus- 

tomers have  assumed  in  order  to  buy 
the  automobiles  that  they  use.  I  was 
told  that  the  practice  of  buying  auto- 

mobiles on  time  has  been  so  encouraged 
that  most  of  them  are  now  sold  in  this 
way  and  that  as  the  average  man  will 
deprive  himself  of  almost  anything 
rather  than  surrender  his  car,  the  re- 

tail trade  in  many  cities  has  been  much 
curtailed  by  the  economies  made  neces- 

sary when  the  notes  due  for  the  auto- 
mobiles mature. 

These  considerations  and  the  vivid- 
ness with  which  the  depression  of  1920 

is  remembered  have  made  both  banks 
and  business  men  exceedingly  careful 
and  while  their  carefulness  may  avert 
anything  like  a  boom  it  is  also  an  as- 

surance against  anything  like  a  panic 
or  an  acute  crisis. 

In  the  merchandise  markets  of  New 
York  much  the  same  conditions  obtain 
as  in  the  Middle  West.  There  are 
notably  few  out  of  town  buyers  in  the 
city,  and  many  of  them  are  looking  only 
for  bargains  which  they  can  turn  over 
quickly  at  special  sales  without  running 

much  risk  of  being  caught  with  large 
inventories  in  the  event  of  a  decline. 

It  seems  to  be  true  that  industry  and 
commerce  are  like  individuals  in  that 
they  cannot  work  perpetually  at  full 
speed.  They  are  capable  -of  periodical 
bursts  of  activity  which  carry  them  to 
record  heights,  but  an  interval  of  relax- 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chi cago  and Clevelan 

Four 

d  Prices 
One 

Current 
Weeks Year 

Unit Price Ago Ago 

Soft  steel  bars. . 
per  lb   _ 30.0326  go. 0322  ?0.0229      || 

Cold    finished 
shafting   

per  lb   
0.0406 0.0406 0.032 

Brass  rods   

per  lb   

0.1913 0.1870 0.1533 
Solder  (i  and  J) 

per  lb   

0.30 0.2833 

0.20 

Cotton    waste.  . 

per  lb   

0.1231 0.1181 

0.104 

Washers,    cast 
iron  (J  In.) .  .  . per  100  lb. 

4.66 
4.33 

3.83 

Emerv,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   2.96 
2.96 

3.11 

Lard  cutting  oil 
per  gal   

0.57S 
0.5575 

0.608 

Machine  oil.  .  .  . 

per  gal   

0.349 
0.349 0.40 

Belting,  leather. 
medium   off  list   

42% 49% 48J% 

Machine      bolts 

up  to  1  X  30  in. 
off  list   

441% 

SH7c 

64J% 

ation  must  ensue.  When  wages  are 
raised  many  workers  seek  more  leisure 
instead  of  more  earnings,  and  it  has 
rarely  happened  that  production  has 
increased  after  wage  advances.  I  am 
therefore  disposed  to  think  that  the 
peak  of  industrial  and  commercial  ac- 

tivity has  been  passed,  except  as  it  may 
be  exceeded  by  the  seasonal  increase 
which  is  to  be  expected  next  fall. 

There  are  as  yet  few  statistics  to 
bear  me  out,  but  though  the  total  con- 

sumption of  cotton  by  the  mills  during 
March  was  the  greatest  since  May,  1917, 
the  daily  average  was  actually  less  than 
February.  All  records  of  iron  and  steel 
production  were  broken  during  March, 
but  the  output  has  already  fallen  off 
sligiitly  as  sales  have  decreased.  The 
silki  mills  are  less  active.  Lumber 
sales  have  fallen  off  considerably  from 
their  peak. 

Among  the  other  developments  of 
the  week  there  are  none  which  are 
likely  to  be  remembered  when  the  busi- 

ness history  of  the  year  is  written.  The 
Federal  Reserve  ratio  showed  a  slight 
decline  to  75.5  per  cent  on  an  increase 
of  $24,000,000  in  bills  discounted  and 
a  drop  of  $3,000,000  in  gold  reserves, 
but  there  is  such  a  plentitude  of  credit 
that  the  ratio  is  no  longer  particularly 
significant. 

The  stock  market  has  been  stronger 
under  the  leadership  of  the  railroad 
shares  and  a  few  industrials  which  are 
expected  to  report  large  earnings  this 
year,  but  there  are  many  who  think 
that  present  prices  have  fully  discounted 
the  business  improvement  and  that  the 
large  gross  sales  will  not  produce 
equally  large  profits  because  labor  takes 

a  greater  share  of  them  than 
it  formerly  did.  This  senti- 

ment is  supported  by  know- 
ledge of  the  cautious  attitude 

of  buyers  and  by  the  fact 
that  fabricators  of  goods  are 
loath  to  raise  prices  for  fear 
of  curtailing  the  volume  of 
their  business. 

In  nearly  all  the  markets 
and  all  sections  of  the  coun- 

try an  increasing  fear  is  dis- 
cernible that  a  period  of 

costly  deflation  similar  to 
that  of  1920  is  ahead  and 
that  fear  is  the  best  assur- 

ance that  such  a  catastrophe 
■will  be  avoided.  It  nas 

greatly  checked  the  specula- tive accumulation  of  goods 
and  expansion  of  inventories. 
It  has  prevented  in  most 
markets  the  placing  of  dupli- 

cate contracts  in  the  over- 
eagerness  to  get  goods,  and 
the  consequent  cancellation  of 
one  when  the  goods  are  de- 

livered on  the  other.  It  has 
caused  the  emphasis  of  man- 

agement to  be  placed  on  the 
sound  principle  of  keeping 

goods  moving.  In  all  of  these  ways  it 
has  been  effective — with  some  con- 

spicuous exceptions — in  keeping  prices 
within  the  consumers'  reach.  There- 

fore I  am  disposed  to  expect  a  con- 
tinuance of  profitable  activity,  though 

not  at  the  present  remarkable  rate,  as 
long  as  this  caution  is  exercised. 

Two  Canton  Firms  Are  In 
Merger 

Consolidation  of  the  interests  of  the 
United  Machine  and  Manufacturing 
Co.  and  the  Canton  Detroit  Foundry 
Co.,  Canton,  Ohio,  is  awaiting  ratifi- 

cation of  the  stockholders,  it  has  been 
officially  announced. 

L.  E.  Griffith  of  Canton  is  president 
and    general    manager    of   the   United 
Machine  and  Manufacturing  Co. 

» 

Discuss  Pyrometer  Problems 

A  meeting  of  the  American  Society 
for  Steel  Treating,  New  York  Chapter, 
was  held  April  18  in  the  Assembly  room 
of  the  Merchants'  Association,  the 
Woolworth  Building.  C.  H.  Wilson 
of  the  Wilson-Maeulen  Co.,  was  the 

speaker  and  his  topic  was  "Some  Prac- tical Considerations  in  the  Use  of  Pyro- 
meter Thermocouples." 
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The  Machinery  Exhibit  at  the  Leipsic  Fair 
High  prices  mar  the  success  of  the  annual  exposition — Many  new  firms  and  lighter  types  of  ma- 

chinery in  evidence — Single-purpose  machines  and  novelties  favored  —  Forced  absence 
of  manufacturers  from  the  Ruhr  Valley 

By  our  BERLIN  CORRESPONDENT 

THE  LEIPSIC  FAIR,  since  it  ha
s 

expanded  to  a  large  periodical 
Engineering  exhibition,  has  de- 

cidedly been  under  an  unlucky  star. 
Whenever  during  the  last  four  years 
the  time  for  it  drew  near,  something 
happened  which  severely  jeopardized 
its  success.  It  has  become  a  chronicle 

of  Germany's  time  of  storm  and  stress 
and  i-eflector  of  her  restless,  ever  shift- 

ing economic  and  political  life.  Two 
years  ago  the  streets  of  Leipsic  were 
swept  with  revolutionary  bullets  which 
quickly  dispersed  the  whole  crowd  of 
visitors  and  exhibitors.  A  similar  effect 
has  been  produced  this  year,  by  more 
peaceful,  but  no  less  deadly,  missiles: 
exorbitant  prices. 

The  record  number  of  over  150,000 
visitors,  that  flocked  to  Leipsic  at- 

tracted by  the  large  trading  oppor- 
tunities, which  the  Fair  usually  offers 

to  foreign  buyers  even  at  bargain 
prices,  were  soon  impressed  with  the 
fact  that  a  great  change  has  taken 
place  since  the  last  Fair.  The  hospit- 

able city  of  Leipsic  and  its  inhabitants 
were  doing  their  best  not  to  delay  this 
impression,  but  to  impart  it  to  the 
stranger  as  soon  as  he  descended  from 
the  train  into  the  magnificent  railroad 
station,  the  finest  and  largest  in 
Europe.  The  municipality  of  Leipsic 
has,  in  honor  of  its  guests  doubled  the 
street  car  fare  and  the  regulation 
prices  of  other  municipal  institutions. 
Private  establishments,  hotels,  cafes 
and  the  like,  quickly  taking  the  cue, 
but  "going  one  better"  all  combined  to 
prepare  the  stranger  for  the  surprises 
in  store  for  him. 

Fair  mindedness  was  shown  by  not 
discriminating  against  the  foreigners. 
German  and  alien  visitors  were 

"soaked"  alike.  To  the  contrary, 
foreigners  receive  preferential  treat- 

ment by  the  salesmen.  The  prices 
quoted  for  export  were  hardly  without 
exceptions  lower  by  from  10-30  per 
cent  than  domestic  prices.  The  best 
business  that  could  possibly  be  done 
at  the  Fair  was  to  buy  for  export  and 
then  sell  at  home — if  a  purchaser  could 
be  found,  even  at  the  lower  export 
price.  This  "if"  formed  the  keynote 
of  the  Fair,  in  fact  it  is  the  keynote 
to  the  present  German  business  situa- 
tion. 

The  Ever  Changing  Currency 

During  the  recent  landslide  of  the 
mark  rate,  manufacturers  seem  to 
have  lost  all  reckoning,  driving  prices 
up  from  the  basic  material  'to  the 
finished  product — each  link  following 
the  movement  of  the  others  or  even 
adding  impetus  to  it — with  the  result 
that  they  have  reached  a  level,  entirely 
out  of  the  usual  relation  with  the  pur- 

chasing power  of  the  mark.  The  indi- 
vidual manufacturer  is  caught  in  the 

network  of  prices.  Alone  he  cannot 
follow  the  reverse  movement  of  the 
mark  rate.  For  concerted  action  a 
universal  confidence  in  the  duration  of 

its  present  stability  is  required  which, 
however,  is  lacking. 

This  was  evident  in  the  almost  gen- 
eral attitude  towards  export  business. 

Export  prices  that  were  profitable  a 
short  while  ago  mean  today  a  loss,  or 
at  best  no  profit.  Some  manufacturers 
have  readjusted  their  export  prices  to 
their  former  paper  mark  equivalent, 
but  it  is  known  that  in  such  cases  no 
single  purchase  has  been  transacted. 
The  majority  stuck  to  them  and  gladly 
booked  foreign  orders,  in  spite  of  the 
loss  involved  at  present,  arguing  that 

"The  German  designer's  aims  at 
progress  clearly  point  in  two  direc- 

tions: control  and  drive.  Central- 
ized control  has  received  the  great- 

est and  most  studious  care.  The 
German  manufacturer  seems  now 
at  last  to  have  fully  grasped  the 
idea  of  it.  In  the  matter  of  drive, 
single-pulley  drive  and  self-con- 

tained electric  drive  are  becoming 

predominant." 

at  the  time  of  delivery  matters  would 
be  different. 

On  the  point  of  business,  the  last 
Leipsic  Fair  was  a  failure  unparalleled 
in  its  history.  As  an  exhibition,  how- 

ever, it  was  a  decided  success.  One 
could  not  help  being  impressed  with 
the  quantity  and  quality  of  products 
exhibited,  reflecting,  as  they  did,  an 
undaunted  spirit  and  dogged  energy 
maintained  against  tremendous  odds. 
This  applies  especially  to  the  Engineer- 

ing Fair  at  which  a  marked  progress 
since  last  year  could  be  seen  in  nearly 
all  departments,  among  them  the  ma- 

chine tool  industry,  that  forms  by  far 
the  largest,  best  arranged  and  most 
impressive  part.  Over  250  manufac- 

turers of  metal-working  machines  and 
a  number  of  wood-working  machine 
manufacturers  have  exhibited  over 
1,500  tools.  The  exhibition  filled  a 
space  of  about  130,000  square  feet. 
Nearly  all  the  known  makes  were  rep- 
resented. 
The  first  general  impression  re^ 

ceived  is  the  astonishing  number  of 
young  or  comparatively  unknown  firms 
that  have  come  to  the  foreground,  pre- 

senting tools,  which  in  design  and  work- 
manship do  not  appear  to  differ  from 

the  leading  makes.  Great  strides  have, 
indeed,  been  made  in  this  direction. 
Works,  which  only  a  few  years  ago  had 
never  trespassed  beyond  the  old-timed 
conventional  German  type  of  tool  have 
become  thoroughly  modern.  This  is 
partly  due  to  ambition,  not  content  any 
more  with  second  and  third  rank,  but 
largely  reflects  the  change  of  mind 
which  has  taken  place  amongst  users. 

Up  to  the  war  and  for  a  considerable 
time  beyond,  a  surprisingly  small  per- 

centage of  works  in  the  total  of  Ger- 
man metal-working  firms  has  employed 

thbroughly  up-to-date  tools,  as  a  matter 
of  principle.  The  general  run  seemed 
to  be  governed  by  the  simple  truth  that 
"a  lathe  is  a  lathe."  The  experiences 
of  the  war  and  the  subsequent  labor 
troubles  have  succeeded  in  lining  up 
the  long  chain  of  stragglers  with  the 
front  rank  by  universally  establishing 
several  fundamental  truths  in  manu- 

facturing, thereby  producing  a  prom- 
inent change  in  the  attitude  of 

manufacturers  towards  selecting  their 
equipment.  This  is  a  performance 
which  in  pre-war  times  not  even  the 
best  salesmen  could  achieve. 
A  feature  of  the  modern  German 

tool  is  its  well-balanced,  pleasing  ap- 
pearance. The  propaganda  carried  on 

to  this  effect,  with  the  object  to  remove 
unnecessary  ugliness  of  appearance 
and  to  apply  to  machine  building  the 
principles  of  architecture  have  evi- 

dently not  failed  to  bear  fruit.  It  is, 
however,  somewhat  striking  to  notice 
that  the  makers  when  revising  the  lines 
of  their  designs  have  paid  so  little  heed 
to  the  exigencies  of  changed  circum- 

stances, that  imperatively  call  for  a 
removal  of  all  superfluous  weight,  also. 
The  price  of  castings  is  now  an  ex- 

pensive item  and  freightage  another. 
Both  have,  in  comparison  to  pre-war 
times,  nearly  doubled.  Still  German 
designers,  in  dimensioning  their  cast- 

ings, are  almost  as  liberal  as  before, 
when  the  massiveness  of  German 
makes  compared  with  the  lighter 
American  designs  formed  the  chief 
argument  of  the  German  salesman. 
Only  a  few  instances  could  be  noticed, 
where  the  proper  and  economical  dis- 

tribution of  weights  seems  to  have 
formed  an  important  consideration. 
The  German  designer's  aims  at 

progress  clearly  point  in  two  direc- tions: control  and  drive.  Centralized 
control  has  received  greatest  and  most 
studious  care.  The  German  manufac- 

turer seems  now  at  last  to  have  fully 
grasped  the  idea  of  it.  In  the  matter  of 
drive,  single-pulley  drive  and  self-con- 

tained electric  drive  are  becoming  pre- 
dominant. 

Co-operating  With  Electric 
companihh 

In  the  latter  respect  the  German 
machine  tool  builders  have  secured  the 
valuable  active  co-operation  of  the  two 
great  German  electrical  firms,  the 
A.  E.  G.  Electric  Co.  and  Siemens- 
Schuckert  works,  which  both  have 
made  it  an  object  of  elaborate  research 
work.  As  a  result,  the  variable  speed 
motor  has  been  developed  to  a  high 
state  of  perfection.  That  temptation 
in  the  direction  of  overdoing  matters  is 
not  lacking,  as  can  be  seen  at  the  ex- 

hibit of  Ludw.  Loewe's  where  a  lathe 
of  20  in.  swing  was  to  be  seen,  equipped 
with  a  motor  of  20  speeds.  In  combi- 

nation with  three  mechanical  speed 
changes,  a  range  of  60  speeds  is  ob- tained. 
,  For  the  design  and  arrangement  of 
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the  electric  drive  many  variations  could 
be  seen.  The  tendency  to  form  a  com- 

pact unit  out  of  the  aggregate  is 
strongly  pronounced.  The  lathe  of 
Gebruder  Bohringer  mentioned  in  these 

columns  in  connection  with  last  year's 
Leipsic  Fair  is  still  the  most  advanced 
exponent  of  this  class.  In  this  lathe 
the  motor  is  completely  encased  in  the 
headstock.  So  economically  dimen- 

sioned is  the  design  and  so  well  utilized 
the  available  space  that  the  impression 
is  received  by  the  casual  observer  of 
an  ordinary  all-geared  headstock. 
From  the  information  candidly  given 
your  correspondent  by  the  makers,  last 
year's  exhibition-  of  the  lathe  was 
somewhat  premature,  as  the  motor  still 
suflFered  then  from  several  complaints, 
which,  however,  have  been  success- 

fully remedied  since  then.  The  lathe 

has 'now  been  put  on  the  market  and is  giving  satisfactory  results. 
New  Drive  Is  Shown 

An  entirely  new  drive  is  demon- 
strated by  the  Magdeburger  Werkzeug- 

maschinenfabrik,  one  of  Germany's 
most  progressive  machine  tool  firms, 
making  lathes,  turret  lathes  and  auto- 

matic screw  machines,  the  latter  on  the 

Gridley  design.  This  drive  was  "the" novelty  of  the  Fair.  Great  secrecy  is 
preserved  concerning  it  by  the  makers. 
It  is  completely  encased  in  the  head- 
stock  and  can  be  watched  in  operation, 
but  no  information  whatsoever  was 
given  besides  the  indication  that  it  is 
gearless.  Prom  the  outside  appearance 
and  judging  by  the  strong  humming 
noise,  the  impression  is  received  that  it 
is  a  turbine  drive  actuated  by  oil, 
forced  into  the  turbine  by  means  of  a 
high-speed  centrifugal  pump.  As  the 
drive  is  reversible,  there  may  be  two 
turbines  rotating  in  opposite  directions. 
An  almost  100  per  cent  efficiency  of 
power  transmission  to  the  spindle  is 
claimed  for  this  drive.  Another  inter- 

esting drive  is  seen  at  the  exhibit,  de- 
signed for  large  shapers.  Instead  of  a 

crank  and  rack,  planet  gears  are  used. 
The  driving  shaft  and  the  back-gear 
shaft  have  continuous  rotation.  The 
result  is  a  particularly  smooth  reverse, 
almost  free  of  shocks  and  vibrations, 
also  a  considerable  saving  of  power. 
It  is  claimed  that  this  drive  reduces 
the  motor  power  required  to  nearly 
one-half  of  the  usual  amount.  For  the 
drive  the  so-called  Schmaltz-Lauer 
electric  motor  is  used.  The  motor  has 
considerable  circumferential  weight  to 
act  as  a  fly-wheel.  Franz  Braun  Akt.- 
Ges.  was  showing  a  lathe  using  for 
the  change-gear  mechanism  the  so- 
called  Soden  gear  box,  which  made  its 

public  appearance  at  last  year's  motor 
car  exhibition,  and  which  was  described 
on  page  17,  Vol.  57  of  the  American 
Machinist.  This  gear  box  was  pri- 

marily designed  for  motor  cars,  but  it 
was  to  be  foreseen  that  its  principle 
would  be  applied  in  machine  tool 
building.  In  motor  cars  it  obviates 
switching  from  one  speed  to  another 
through  the  whole  series.  It  allows  of 
changing  from  any  one  speed  to  any 
other  without  intermediate  changes. 
The  meshing  of  the  respective  gears  is 
performed  by  pressing  a  button.  As 
the  original  objective  of  this  gear  box 
indicates,  it  can  be  operated  while  the 
machine  is  running  which  proves  to  be 
an  exceptional  convenience. 

Three  firms  showed  tools  for  the  ma- 
chining of  key  shafts,  a  field  which  has 

been  somewhat  neglected  up  until  now. 
Schuchardt  &  Schiitte  were  showing  a 

milling  machine  for  machining  such 
shafts  from  the  solid.  On  Planter's 
exhibit  the  same  operation  could  be 
seen  performed  on  a  large  gear  bob- 

bing machine.  Reinecker's  showed  a 
key-shaft  grinding  attachment  on  one 
of  their  horizontal  grinding  machines. 
The  tailstock  of  this  attachment  is 
combined  with  a  wheel  dressing  device, 
allowing  the  wheel  to  be  redressed  at 
intervals  during  the  operation. 

Curiously  enough,  Reinecker's  ex- 
hibit showed  the  greatest  unpretentious- 

ness  of  all — nothing  to  attract  atten- 
tion, no  flashy  new  features,  only  a 

few  modest  tools  of  conventional  de- 
sign, but  carefully  revised  in  all,  even 

minor  details.  A.  toolmaker's  lathe, 
for  instance,  was  shown  and  demon- 

strated with  pride,  that  bore  none  of 
the  hallmarks  of  the  pushing  progres- 
siveness  seen  everywhere  else,  but  had 
only  4  few  unostentatious  little 
features  like  the  central  clamping  of 
the  tailstock  pin  and  the  clamping  of 
the  tailstock  in  three  places,  two  on  the 
outside  gib  and  one  in  the  middle  of  the 
bed,  to  ensure  accurate  alignment.  It 
seems  that  while  most  machine  tool 
builders  are  emancipating  themselves 
from  the  long  preserved  conservatism, 
one  or  two  leading  firms  are  again  re- 

turning towards  it. 

Return  to  Conservatism 

As  a  striking  example  of  the  former 
tendency  may  be  mentioned  a  new  high- 

speed lathe  especially  designed  for  the 
use  of  stellite.  At  the  Leipsic  Fair  of 
two  years  ago  Gebruder  Bohringer 
demonstrated  stellite  on  one  of  its 
tools  as  a  novelty.  Wohlenberg,  the 
makers  of  the  lathe  in  question,  a  firm 
noted  for  conservative  leanings,  has 
not  lost  much  time  since  the  advent  of 
stellite  in  Germany.  This  lathe  is 
built  in  one  size  of  24  in.  swing,  has  7 
changes  of  feed  and  a  range  of  20 
speeds  in  geometrical  prognression,  from 
32  to  856  r.p.m.  A  variable-speed 
motor  of  10  different  speeds  is  used  for 
the  drive,  which  if  a  type  of  from  600 
to  1,000  r.p.m.  is  used,  can  be  coupled 
direct  with  the  spindle,  thus  obviating 
geared  drive  at  the  higher  speeds. 
The  Titania  Works  showed  as  a 

novelty  a  machine  for  embossing  num- 
bers or  signs  in  small  machine  parts. 

The  feeding  of  the  parts  into  the  ma- 
chine and  its  work  is  automatic.  An- 
other single-purpose  machine  not  yet 

built  in  Germany  was  a  snap-gage 
grinding  machine  made  by  the  same 
firm.  The  width  of  the  gage  is  ob- 

tained by  the  use  of  Swedish  gages  and 
the  operation  is  automatic.  Buffing  is 
performed  in  the  same  setting  by  an 
attachment. 

A  handsome  milling  machine  could 
be  seen  at  the  exhibit  of  Roscher  & 
Eichler,  a  comparatively  unknown  firm. 
The  overarm  is  designed '  singularly 
strong  and  wide,  giving  the  arbor-sup- 

ports a  broad  bearing.  The  latter  are 
guided  by  V-gibs.  The  tool  has  a 
strong  column,  cast  in  one  piece  with 
the  base,  in  which  the  electric  motor  is 
housed. 

Hurth,  Munich,  another  young  firm, 
showed  a  key-seat  milling  machine  with 
crank  motion,  whereby  through  a 
patented  device  the  speed  throughout 
the  stroke  is  made  perfectly  uniform. 

Heidenreich  &  Harbeck  exhibited 
their  shaft  turning  lathe,  Lo-Swing 
type,  with  a  cross-feed  for  cam  shafts. 
This  firm  is  building  a  bevel  gear 
shaper  on  the  Gleason  principle  work- 

ing with  two  tools,  which  are  fed  alter- 

nately. Several  features  of  this  tool 
are  protected  by  German  patents. 

The  Zimmermann  Works  was,  close 
by,  showing  a  similar  tool.  While  the 
former  exhibits  in  many  parts  the 
earnest  desire  of  a  capable  designer  to 
produce  an  honest  improvement  of  the 
original,  the  latter  quite  indiscrimi- 

nately    adopted     features    from     both. 
Ernest  Krause  &  Co.  were  showing 

many  new  machines.  A  crankshaft 
cutting  machine  and  a  magneting 
marking  machine  deserve  mentioning. 
The  former  is  an  adaptation  of  the 
principle  of  the  so-called  Moll  crankpin 
turning  machine  to  the  machining  of 
crank  arms.  Both  are  the  work  of  the 
same  designer.  One  or  more  crank 
arms  can  be  accurately  machined  in  one 
operation  and  one  setting.  The  essen- 

tial part  is  a  ring,  carrying  the  tool 
inside  and  through  which  the  work  is 
passed.  This  ring  has  two  three 
movements:  a  longitudinal  one  for  the 
feed,  a  traverse  for  planing  the  level 
sides  of  the  arms,  and  a  swivel  move- 

ment for  the  round  faces.  The  latter 
two  movements  alternate  automati- 

cally. The  length  of  the  traverse  can 
be  adjusted  to  the  required  dimension. 
The  cutting  edge  of  the  tool  thus 
completely  circumscribes  the  outline  of 
the  crank  arm.  For  cutting  the  round 
faces  the  ring  makes  a  half  revolution 
while  the  traverse  is  at  rest.  If  an 
elliptical  shaped  arm  is  desired  the 
ring  rotates  continuously  while  the 
traverse  stops,  as  before,  at  the  end  of 
each  stroke  sufficiently  long  for  the 
ring  to  make  one-half  turn. 

The  marking  machine  has  a  mag- 
netic plate  capable  of  securely  holding 

work  up  to  50  kg.  in  an  upright  posi- 
tion. 'This  plate  is  carried  on  a  hori- 
zontal shaft  in  a  column.  In  this  way 

it  can  be  adjusted  to  any  desired  angle 
around  its  horizontal  axis,  and  by 
means  of  a  knuckle-joint,  also  in  a 
range  of  180  deg.  around  its  vertical 
axis.  For  adjustment,  dials  with 
verniers  are  provided.  The  firm  is 
also  making  a  hydraulic  testing  ma- 

chine which  occupies  but  little  space, 
meant  for  toolrooms,  but  of  sufficient 
capacity  for  all  ordinary  requirements 
in  machine  building.  It  is  noticeable 
that  Krause  &  Co.  are  now  following 
the  lead  of  the  two  Schiitte  firms,  be- 

coming more  and  more  manufacturers, 
which  testifies  to  the  difficult  position 
of  German  machine  tool  dealers. 

Single  Purpose  Tools 

The  copying  of  American  designs  has 
made  no  further  progress,  as  far  as 
could  be  seen.  A  prominent  feature  of 
German  machine  tool  building  is  the 
marked  increase  of  single-purpose  tools 
and  of  automatic  machines.  A  fair 
number  of  firms  have  thrown,  over- 

board all  other  lines  and  are  now  mak- 
ing automatics  only. 

A  considerable  expansion  is  also 
noticeable  in  the  building  of  grinding 
machines.  Except  perhaps  one  of  the 

grinding  motors  of  Schmaltz,  remark- 
able for  its  flatness  as  the  whole  motor 

has  only  3J  in.  width,  nothing  novel 
could,  however,  be  discovered  in  this 
field.  Schmaltz  is  building  a  whole 
line  of  grinding  machines  for  large 
shafts  and  cylinders,  chiefly  for  loco- 

motive works,  in  which  the  grinding 
motor  has  a  planet  movement  round  the 
outside  or  inside  surface  of  the  work. 

"The  business  transacted  at  the  ma- 
chine tool  exhibition  was  exceedingly 

small.  Only  for  specialties  have 
actual  orders  been  received.    The  trans- 
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port  of  the  tools  exhibited  is  reported 
to  have  cost  1,000  million  marks  one 
way  only.  The  sales  concluded  will 
probably  amount  to  hardly  more  than 
one-half   of   this    outlay. 

The  level  of  prices,  the  uncertain 
future  and  the  blockade  of  the  Rhine- 
land  and  the  Ruhr,  forcing  manufac- 

turers to  retrenchment  and  precaution, 
are  held  responsible  for  this  negative 
result.  Prices  have  now  reached  a 

level  of  from  6,000  to  10,000  times  pre- 
war prices — much  nearer  the  latter 

than  the  former  figure — which  at  the 
present  mark  rate  corresponds  with  a 
doubling  of  pre-war  prices.  For  ex- 

port, prices  were  heard  that  in  all 
cases  were  below  domestic  prices.  This 
state  of  affairs,  which  means  a  genuine 
dumping  practice  is  no  doubt  untenable. 
Wages  are  still  on  the  upward  move. 
No  reduction  of  prices  can  be  expected 
from  this  direction.  The  only  relief 
could  come  of  a  lowering  of  coal  prices 
and  freight  rates  which  might  reduce 
prices  of  the  basic  materials.  This  is, 
however,  not  at  all  assured  because 
prices  are  lastly  determined  by  the  re- 

lations of  supply  and  demand  which 
are  now  since  the  blockade  of  the  chief 
sources  of  supply,  not  to  speak  of  all 
the  other  adverse  factors,  very  much  in 
disfavor  of  healthier  conditions. 

Trade  Catalogs 
Vertical  nrillingr-Machine.  The  Superior 

Machine  Tool  Co.,  Kolcomo,  Ind.  A  four 
page  folder,  mostly  illustrations,  has  re- 

cently been  issue-d  by  this  company.  The 
20  in.  "Superior"  drilling-machines  in  vari- ous styles  are  shown  and  clescribed  with 
specification*. 

Portable  Electric  Drills  and  Reamers. 
The  Hisey-Wolf  Machine  Co.,  Cincinnati, 
Ohio.  Bulletin  No.  106,  describing  the 
many  different  drills  and  reamers  made 
by  this  company  has  recently  been  issued. 
Besides  these  two  main  lines  are  also 
described  attachments  and  accessories  such 
as  handles,  breast  plates,  chucks  and 
stands. 
Cranes.  The  Whitney  Corp.,  Harvey, 

III.  A  very  attractively  arranged  and 
printed  book  with  a  heavy  paper  cover 
and  containing  eighty-eight  6x9  in.  pages 
has  be«n  issued  by  this  concern  and  is 
being  distributed  upon  request.  Electric 
traveling  cranes,  bucket-handling  cranes, 
gantry  cranes,  transfer  cranes,  handpower 
cranes,  jib  cranes,  pillar  and  bracket 
cranes,  lifting  attachments,  railways  spe- 

cialties and  clearance  tables  are  illustrated 
and  described  in  the  book.  It  is  perforated 
on  the  left  hand  side,  making  it  con- 

venient   for    filing. 
Electric  Pyrometers.  The  Brown  Instru- 

ment Co.,  Wayne  Junction,  Philadelphia, 
Pa.  A  striking  folder  of  six  narrow  pages 
shpws  the  different  uses  of  the  concern's 
product  and  various  well  known  corpo- rations that  use  them  are  listed. 

Tools.  The  Brown  &  Sharpe  Manufac- 
turing Co..  Providence,  R.  I.  A  booklet 

which  is  described  as  a  .supplement  to 
Catalog  No.  28  issued  by  this  company, 
has  recently  been  circulated.  It  contains 
a  variety  of  tools  that  are  useful  in  the 
machine  shop  and  garage.  Micrometers, 
calipers,  rules,  gages,  speed  indicators  and 
other  tools  are  illustrated  and  described. 

Automatic  Auto-Starters.  Westinghouse 
Electric  &  Manufacturing  Co.,  East  Pitts- 

burgh, Pa.  The  type  AP  automatic  auto- 
starters  for  polyphase  squirrel  cage  induc- tion motors  are  shown  in  an  attractive 
four  page  folder  thiat  has  been  issued  by 
this  company. 

Sqalrrel-Caice     Indnctinn     Motors.        The 
Westinphouse  Electric  &  Manufacturing 
Co..  East  Pittsburgh,  Pa.  The  type  CS 
large  squirre-l-cage  induction  motors  are 
i^hown  in  a  four  page  folder  recently  issued 
by  this  company.  Illustrations  of  the 
motors  and  descriptions  of  their  various 
uses  are   to  be  found   in   the   folder. 

Control  Switches.  The  Westinghouse 
Electric  &  Manufacturing  Co.,  East  Pitts- 

burgh, Pa.  Type  CS  control  switches  with 
tlteir     application,     construction      and      ad- 

vantages are  described  In-  a  recently  cir- 
culated four  page  folder.  Illustrations 

and    specifications    are    aKso    used. 
Circuit-Breakers.  The       Westinghouse 

Electric  &  Manufacturing  Co.,  ISast  Pitts- 
burgh, Pa.  Type  P-10  oil  circuit  breakers 

are  described  in  a  folder  issued  by  the 
conxj)any.  Illustrations  and  charts  are 
used    to    emphasize    their    value. 

Drawlnff  Instrnments.  Golden  Compass 
Co.,  Elkhart  Ind.  Two  new  folders  have 
been  mailed  out  to  the  trade  by  this  com- 

pany in  which  all  sorts  of  T  squares  and 
rules  are  described  as  well  as  other  instru- 

ments used  by  draftsmen,  engineers  and 
student.s. 
Dnst  Collectors.  J.  W.  Paxson  Co., 

Philadelphia,  Pa.  The  problem  of  ridding 
the  workroom  of  fine  dust  and  particles 
of  metal  is  discussed  in  a  new  folder  Issued 
by  the  company.  It  shpws  that  greater 
efficiency  may  be  obtained  in  a  dustless room. 

Dial  Indicators  and  Gagres.  The  Federal 
Pioducts  Corp.,  Providence,  R.  I.  Various 
models  of  dial  indicators,  thickness  gages, 
testing  gages,  dial  comparators  and  otlier 
products  of  this  concern  are  shown  in  a 
new  catalog  that  has  recently  been  issued. 
The  cover  is  in  light  blue  and  the  pages 
are   8ixll   in.    in   size. 

Multi-Purpose  Machine.  Triplex  Machine 
Tool  Corp..  New  York  City.  A  machine 
that  does  turning,  milling  and  drilling  Is 
described  in  a  four  page  folder  issut-d  by 
this  company.  The  machine  is  also  illus- 

trated showing  the  methods  by  which  tlv* 
different    operations    may    be    accomplished. 

Oe«r8.  Boston  Gear  Works,  Norfolk 
Downs,  Quincy,  Mass.  Catalog  No.  42 
containing  tables,  specifications,  descrip- 

tive matter  and  illustrations  pertaining  to 
various  gear  products  of  this  concern  h^s 
just  been  issued.  The  catalog  is  in  a 
handy  pocket  size  and  contains  one 
hundred  and  ninety-two  pages  and  cover. 
Battery  CharKin^-  Eqaipment.  Hobart 

Brothers  Co.,  Troy,  Ohio.  Several  four 
page  folders  describing  the  product  made 
by  this  company  have  recently  been  issued. 
Various  types  for  different  sized  shops  are 
shown. 

Export  Opportunities 

The  Bureau  of  Foreiitrn  and  Domestio 
Commerce,  Department  of  Commerce, 
Washinsrton,  D.  C,  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  regardtnic  these 
opportunities  can  be  secured  from  tlie  above 
address  by  referring  to  the  number  follow- 

ing   each  item. 

AH  automobile  parts  that  enter  into  the 
construction  of  a  motor  car.  England. 
Purchase  from  manufacturers.  Quotations, 
c.i.f.  Liverpool  or  Manchester.  Terms,  cash 
against  documents.     Reference   No.  6041. 

Flexible  transmission  shafts  and  tubes 
of  steel  and  accessories.  Italy.  Purchase. 
Quotations,  c.i.f.  Genoa.  Terms,  cash 
against  documents.     Reference   No.  6043. 

Steel  rails  and  fishplates,  3,000  tons. 
Norway.      Purchase.      Reference    No.    6045. 

Small  engines  for  motor  boats.  Italy. 
Agency.  Quotations  c.i.f.  Italian  port. 
Terms,  cash  against  documents.  Cor- 

respondence, French  or  Italian.  Reference No.    6048. 
Small  vulcanizing  outfits  and  automobile 

accessories.  Italy.  Purcha.se  or  agency. 
Quotations,  c.i.f.  Italian  port.  Terms,  cash 
against  documents.  Correspondence,  Italian. 
Reference  No.  6049. 

Printing  presses  and  machinery  generally, 
bookbinding  machinery  and  equipment. 
Mexico.  Purchase.  Quotations,  f.o.b.  Mexi- 

can destination.  Correspondence,  Spanish. 
Reference  No.   6054. 

Complete  cement-making  plant  of  1,000- 
barrel  capacity  for  making  Portland  ce- 

ment. China.  Purchase.  Reference  No. 6055. 

Machinery  of  all  kinds  and  .supplies.  New 
Zealand.  Representation  by  merchant  who 
will  shortly  visit  the  United  States.  Cata- 

logs and  full  particulars  desired.  Refer- ence No.   6056. 
Machinery  and  supplies  for  the  opening 

of  a  newly  discovered  coal  mine.  Portu- 
guese Ea.st  Africa.  Purchase.  Quotations, 

c.i.f.  African  port.  Catalogs  are  requested. 
Reference   No.   6057. 

Full  equipment  for  graphite  mill  in  Mada- 
gascar. France.  Purchase.  QuotHtions, 

c.i.f.  Madaga.scar.  Terms.  Bank  credit  to 
be  arranged.      Referenri*  No.    6058. 

Machinery  for  the  filling  and  weighing 
of  oatmeal  in  paper  i>oxes.  Norway.  Pur- chase.    Reference  No.  6059. 

Machines  to  cast  small  parts  of  delicate 
apparatus  of  all  kinds,  such  as  small  motor 
wheels,  frames  of  mechanical  appliances, 
gear  parts  and  small  parts  of  precision 
instruments.  France.  Purchase.  Corre- 

spondence,   French.     Reference   No.    6060. 
Machinery  and  equipment  necessary  for 

the  manufacture  of  porcelain.  Porto  Rico. 
Purchase.  Catalogs  and  full  descriptions 
are  desired.     Reference   No.   6061. 

Mining  machinery,  .such  as  small  aerial 
tramway.s,  compressor  plants,  concentra- 

tors, and  general  mining  and  milling  ma- 
chinery required  for  opening  up,  developing 

and  preparing  ore  for  shipment.  Canada. 
Agency.  Quotations,  c.i.f.  Canadian  port. 
Reference  No.   6062. 
Paper-making  machinery  for  a  paper 

mill  using  sabai  grass.  India.  Specifica- 
tions and  catalogs  are  desired.  Reference No.    6063. 

Air  compressors,  pneumatic  drills  and 
hammers,  and  apparatus  for  sand  blast. 
Italy.  Agency.  Catalogs  requested.  Cor- 

respondence in  French  or  Italian.  Reference No.    6064. 

Cane-sugar  machinery  for  plantations 
and  small  mill  uses.  Guadeloupe.  Purchase. 
Catalogs  and  correspondence  should  be  in 
French.     Reference  No.   6065. 

Mine  supplies  of  all  kinds  including  min- 
ing machinery,  belting,  metaLs,  lubricants 

and  tools.  South  Africa.  Exclusive  agency. 
Quotations,  f.o.b.  New  York.  -Terms,  pay- 

ment   in    New    York.      Reference  No.    6066. 
Machinery  for  making  soap  from  cocoa- 

nut  oils.  East  Africa.  Purchase.  Quota- 
tions c.i.f.  Mombasa.  Terms,  cash  against 

documents.     Reference  No.  6067.  , 

Forthcomina  Meetings 

American  Welding  Society,  annual  meet- 
ing. Engineers'  Building,  New  York  City, -■^pril  24   to  27. 

National  Foreign  Trade  Council.  Annual 
meeting  at  the  Grunewald  Hotel,  New 
Orleans,  La.,  May  2,  3  and  4,  1923.  O.  K. 
Davis,  Secretary,  1  Hanover  Square,  New York  City. 

American  Fonndrymen's  Association.  An- 
nual convention,  and  exhibition  at  Public 

Hall,  Cleveland,  Ohio.  April  30  to  May  3, 
1923.  C.  E.  Hoyt,  140  South  Dearborn  St., 
Chicago,  is  secretary. 

American  Electro  Cliemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New 

York  City,  May  3  to  «,  1923.  Colin  G. 
Fink,  327  South  La  Salle  St.,  Chicago,  111., 
is  secretary. 

National  Chamber  of  Commerce.  Annual 
meeting.  New  York  City,  May  7  to  10.  Julius 
Barnes,  president. 

American  Association  of  Engineers.  An- 
nual convention,  Norfolk,  Va.,  May  7  to  9. 

C.  E.  Drayer,  63  East  Adams  St.,  Chicago, 
111.,  secretary. 

National    Association    of    Manufacturers. 
Annual  convention.  Waldorf-Astoria  Hotel, 
New  York  City.  May  14-15-16.  General 
offices,  50  Church  St.,  New  York  City. 

National  Association  of  Purchasing 
Agents.  Annual  convention,  Cleveland,  May 
15  to  18.  H.  R.  Hey  don,  19  Park  Place, 
New  York  City,  secretary. 

National  Supply  and  Machinery  D«>alers* Association;  Southern  Supply  and  Macliin- 
ery  Dealers'  Association;  and  the  American 
Suppl.v  and  Machinery  Manufacturers*  As- sociation, triple  convention,  in  Cincinnati, 
Ohio,  May  17,  18,  19,  1923.  P.  D.  Mitchell, 
1819  Broadway,  New  York  City,  is  secretary. 
American  Soeiet.v  of  Mechanical  Engi- 

neers. Spring  meeting  at  Montreal.  Can., 
May  28  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Society  for   Testing   Materials. 
Annual  meetinff  at  Atlantic  Citv,  June, 
1923.  C.  L.  Warwick.  1315  Spruce  St., 
Philadelphia,   is  secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
American      Society     for      Steel      Treating. 

Ea.stern  sectional  meetiTig,  Bethlehem.  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem.  Pa. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Steel  plates  not  under  $2.75  per  100  lb.,  Pitts- 
burgh, for  spot  deliveries  in  the  open  market.  As  high  as 

$2.90  named  on  some  shipments.  Quotations  of  $2.45  still 

hold  for  railway  car  orders  in  substantial  tonnages.  Con- 
siderable inquiry  for  steel  plates  at  mills,  mostly  for  car 

building.  Structurals,  $2.50@$2.65;  increasingly  difficult  to 

place  orders  at  $2.45.  Steel  bars,  $2.35@$2.75.  Wrought- 
steel  pipe  discounts  down  two  points  on  Pittsburgh  basing 

card  of  April  19,  change  reflected  in  New  York  warehouses. 

Red  and  white  lead,  both  dry  and  in  oil,  advanced  4c.  per  lb., 

f  .o.b.  New  York. 

Declines — Lead  and  zinc  down  Jc;  tin,  2c.  per  lb.  in  New 

York  warehouses.  Antimony  also  cheaper.  Decline  in  lead 

due  to  heavy  imports.  Iron  and  steel  scrap  and  spot  coke 

prices  lower.  Iron  prices  firm,  however,  despite  dullness  of 
market. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations    compiled    by    The 
Matthew  Addy  Co.: 

CINCINNATI 
No.  2  Southern    ?3 1 .  55 
Northern  Basic    32.27 
Southern  Ohio  No.  2    33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.75)    34.94 

BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 
Eastern   Pa.,  No.  2x  (silicon  2 .  2.>@2 .75)    33 .  76 
Virginia  No.  2    34.17 
Basic    30.75 
Grey  Forge    31  00 

CHICAGO 
No.  2  Foundry  local    33.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    32 .  00 
Basic    3 1 .  00 
Bessemer    31.00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit         5.0 
Qeveland     Si@6i 
Cincinnati        4@6 
New  York     5i@Si 
Chicago       im 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 

Large  . 
Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 

No.  10         2.6S@3.25  4.34  3.90  4.15 
No.  12         2.75@3.35  4.39  3.95  4.20 
No.  14         2.85@3.4S  4.44  4.00  4.25 
No.  16         3.05@3.6S  4.54  4.10  4.35 

Black 

Nos.  17and21.      3.35@3.8S  4.70  4.55  4.85 
Nos.  22and24.       3.40@3.90  4.75  4.60  4.85 
Nos.  25  and  26.      3.45@3.95  4.80  4.65  4.90 
No.  28        3.50@4.00  4.90  4.75  5.00 

Galvanized 

Nos.   10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 

Pittsburgh       New  York     Cleveland     Chicago 
4.00(^4.50 
4.  W@A.  60 
4.40@4.90 
4.55(^5.05 

No.  26         4.70@5.20 
No.  28. 5.00@5.50 

4.90 

5.00 5.30 

5.45 5.60 
5.90 

4.80 

4.90 
5.20 

5.35 

5.60 5.90 

5.10 

5.2 

5^65 

5  80 
6.10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Steel  BUTT  WELD  Iron 
Inches  Black         Galv.  Inches  Black 

lto3         62  50i         ftolj       30 

LAP  WELD 
43§         2       23 
47J         2Jto4       26 
43^         4ito6       28 
41^         7  to  12       26 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ     60     49|    itolj     30 
2  to  3     61      50i 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2    55 

2ito6    59 
7  to  8    56 
9  to  12    54 

Galv. 

13 

7 
11 
13 
11 

14 

2   

2i  to  4... 
4i  to  6... 7  to  S ... . 
9  and  10.. 

11  and  12. 

53 

42- 

57 

46- 

56 

•15 

52 

39: 

45 m 
44 

31| 

2    23 

2ito4    29 
4ito6    28 
7  to  8    21 
9  to  12    16 

9 
15 

14 

7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  52%    39%    55  J%    43J%   62J%   48J% 
2i  to  6  in.  steel  lap  welded.  49%    36%    53i%    40J%   59J%   45J% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  10%.    Cast  iron,  standard  sizes,  21^%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-1  b.  lots: 

New  York  Cleveland  Chicago 
Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(ba»e).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw.. 
Cold  finished    flats,  squares   
Structural   shapes  (base)   
Soft  steel  bars  (base)   

Soft  steel  bar  shapes  (base) .... 
Soft  steel    bands  (base).   
Tank  plates   (base)   
Bar  iron    (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

SI   
i   Atoi. 

4.50 

6.00 
4.50 7.00 

6.00 6.00 6.03 

8.00 

6.10 
4.69 4.51 4.55 7.00 

8.25 
7.25 5.65 5.46 5.80 

4.20 
3.90 

4.30 
4.70 

4.40 4. SO 

3.44 3.31 
3.30 3.34 

3.21 
3.22 3.34 3.21 
3.22 

4.14 3.61 3.95 
3.44 

3.31 
3.30 

3.34 2.91 

2.921 

11.00 

55% 

40@S5% 

50% 

8.50  .. 14.00 7.35... 12.25 
7.10... 11.00 

METALS 
Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      17  75 
Tin,  5-ton  lots.  New  York      45.50 
Lead  (up  to  carlots),   St.  Louis.. . .         8.00;         New  York.  8  47i 
Zinc  (up  to  carlots),  St.  Louis          7.25;         New  York.  7.70 

•  I  no         oo(w    •  ,  ,c  New  York  Cleveland  Chicago Alummum,  98  to  99%  ingots,  1-15 
ton  lots      26 .  20 

Antimony  (Chinese),   ton  spot    9.37j 
Copper  sheets,   base    26.50 
Copperwire  (l.c.l.)    19.87| 
Copper  bars  (l.c.l.)    23.75 
Coppertubing   (l.c.l.)    28.00 
Brass  sheets  (l.c.l.)    21.75 
Brass  tubing  (l.cl.)    26.50 

28.00 
28.50 11.50 10.50 

25.75 

23.00 
22.00 16.25 25.25 

19.50 
30.25 

23.00 

25.25 

18.75 
30.75 

20.50 
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SAop  Materials  and  Supplies A 
M  ET  ALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (1.  c.  1.)     20.00         21.00         15. 7S 
Brass  wire  (1.  c.  1.)      22.25  22.00    
Zinc  sheets  (casks)      11.00         11.25           
Solder  (J  and  J),   (caselots)     33.00  32.00@34.00  20.00 
Babbitt  metui    (83%  tin)      65.00         58.00         36.00 
Babbitt  metal   (35%   tin)      40.00  18.50    
Nickel  (ingot  and  shot),  Bayonne,  N.J.  29.00           
Nickel  (electrolytic),  Bayonne,  N.  J.  .    32 .00    

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
Malleable  nickel  sheet  (base)        SS 

Hot  rolled  rods.  Grade  "A"  (base)   •.     SO 
Cold  drawn  rods.  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.  Va.: 

Shot      32.00     Hot  rolled  machined  rods  (base)..  .     48.00 
Blocks      32.00     Hot  rolled  rods  (base)        40.00 
Ingots.  ..    38.00     Cold  drawn  rods  (base)        46.00 
Hot  rolled  sheets  (base)       45.00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York      Cleveland 

Copper,  heavy,  and  crucible.    14.75@15.25 
Copper,  heavy,  and  wire      14.50@15.00 
Copper,light,  and  bottoms...    12.50@13.00 
Lead,  heavy       6.25®  6.75 
Lead,  tea        S.7S@  6.00 
Brass,  heavy,  yellow        8.75®  9.00 
Brass,  heavy,  red      12.25®12.75 
Brass,  Hght       7.25®  7.75 
No.  1  yellow  brass  turnings. .     8.75®  9.00 
Zinc       S  00®  5.50 

14.00 
13.50 
12.00 
6.50 
5.00 

12. '66 7  50 
8.50 
4.50 

pound: 
Chicago 

15.50 
14.50 13.50 

7.25 
6.25 9.25 

12.50 8  25 

9.00 

4.75 

TIN  PLATES— American  Charcoal  Plates— Bright— Cents  per  lb. 

"AAA"   Grade: 
IC. 
IX. 

"A"  Grade: 
IC, 
IX, 

20x28, 
20x28, 

New 

York 

112  sheets       22.00 
112  sheets       24.50 

Cleve- 
land     Chicago 

20x28,    112   sheets       19.50 
20x28,    112   sheets       22.00 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       13. OC 
IC,  112  sheets       13. 3C 

Terne  Plate 

Small  lots,  8-lb.  Coating: 
100-lb.,    14x20         7.00 
IC,  14x20         7.25 

18.25 

21.00 

16.00 
18.75 

12.20 
12.60 

6.30 6.55 

18.50 

20.90 

17.00 
19.60 

14.50 
14.80 

7.25 7.40 

MISCELLANEOUS 

Cleve- 
New  York  land       Chicago 

Cotton  waste,  white,  per  lb..    ?0.10®0.13  ?0.  IS         gO.llJ 

Cotton  waste,  colored,  per  lb.         .07®. 12  .12  -US 

Wiping  cloths,  13ixl3l,perlb.        .11®. Hi     36.00  per  M       .0 

Wiping  cloths,13Jx20S,per  lb    52.00perM       .13 

Sal  soda,  per  100  lb    1.65  3.50  2.65 

Roll  sulphur,   per  1001b    2.60  3.25  3.50 

Linseedoil,  per    gal.,  Sbbl.lots.  1.16  1.10  1-25 

White  lead,  dry  or  in  oil     lOOlb.kegs.       New  York,  14.. 50 

Redlead,  dry     lOOlb.kegs.       New  York,    4.50 

Red  lead,  in  oil      lOOlb.kegs.       New  York,  16.00 

Fireclay,   per   100  lb.  bag    -65  -^ 
Coke,  prompt   furnace,  ConnellsviUe..  .per  net  ton       %.  v  @/./i 

Coke,  prompt  foundry,  ConnellsviUe..  .per  net  ton         7.75@8.Z5 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Li«U 

New York 

Qeve- 
land 

Chicago 50-10% 

50% 

33.50  net 

45-5% 

50% 

3.50  net  ̂ 4.00  oflf 

List  net 

65-10%         80% 

Machine  Bolts: 
All  sizes  up  to  1x30  in       30% 
li  and  1^x3  in.  up  to  12  in       15% 

With  cold  punched  hex.  nuts  up  to  1 
in.  diam.  (plus  std.  extra  of  10%)     15% 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      20% 

Button  head  bolts,  with  hex.  nuts.  . .  .List  net 

Hex.  head  and  hex.  nut  bolts   List  net             65-5% 
Lag  screws,  coach    screws        30%                60-S^ 
Square  and  hex.  head  cap  screws        60%  70%      70-10% 
Carriage  bolts,  up  to   1  in.  x  30  in..      ..     25%  45%        40-5% 
Bolt  ends,  with  hot  pressed  nuts      30%                SS7 
Tapbolts,  hex.  head,  list  plus      35% 

Semi-finished  nuts,  ̂   and  smaller  ....     60%       ,77 
Semi-finished  nuts,  |  and  larger       55% 
Case-hardened  nuts    40% 

Washers,  cast  iron,  Jin.,  per  100  lb.  (net)$6.S0 

Washers,  cast  iron,  I  in., per  100  lb.  (net)    5.50 

Washers,  round  plate,  per    1001b.  OfFlist    1.50 

Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  List  net  2.75 

Nuts,  hot  pressed,  hex.,  per  100  lb.  Off  list  List  net  2 .  75 

Nuts,  cold  punched,  sq.,  per  100  Ib.Offlist  List  net  2.75 

Nuts,coldpunched,hex.,per  100 Ib.Offlist  List  net  2.75 Rivets: 

Rivets,  ̂   in.  dia.  and  smaller     . . . 
Rivets,  tinned   

Button  heads  J-in.,  J-in.,  1x2  in.  to  5 
in.,  per  100  lb   (net) 

Cone  heads,  ditto   ("^t) 

IJ   to   H-in.    long,    all   diameters, 
£Xri?.^perl00lb         0-2S 

{  in.  diameter   Ey:TRA       0. 15 

i  in.  diameter   EXTRA        O.SO 

1  in.  long,  and  shorter    EXTRA       0.50 

Longer  than  5  in    EXTRA 
Less  than  200  lb    EXTRA 
Countersunk  heads    EXTRA 

34.00 

4.00 

4.00 

40% 
40% 

50-10% 
50-10% 

8S.S0  33.90 
5.60    4.00 

0.25 
O.SO 

33.50 
3.50 1.50  net 

2.50 2.50 

2.50 

2.50 

60% 

tic  net 

33.75 3.8S 

0.15 

0.15 

0.50 

0.50 

0.25 
0.50 

0.3S   33.70  bate 

Lard  cutting  oil  (50  gal.  bhl.)  per  gal.       30.55 

Machine    lubricant,     medium-bodied 

(SO  gal.  bbl.),  per  gal    0.297 

Belting — Present  discounts  from  list  in 
fair  quantities   (i  doz.  rolls). 
Leather — List  price,  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: Medium  grade   ^^'®^«, 

Heavy  grade   20-5-2 4% Rubber  and  duck:  ,„   r«» 

First  grade   50-10-5% 
Second  grade           60-10% 

Abrasivemateri  als — In  sheets  9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper          35.84 
Emery  paper           8-|" 
Emery  cloth   _•          27.84 
Flint  cloth,  regular  weight,  width  3i 

in..  No.  1  grade,  per  SO  yd.  roll. 
Emery  discs,  6  in.  dia..  No.  1  grade, 

per  100: 
Paper   
Cloth   

30.50       30.67J 

0.3S        0.40 

40J%      50% 30-5%  40-5% 

5O-10%40.10% 
60-5%  60-5% 

4.50 

1.32 

3.02 

35.84 

11.00 

31.12 

4.28 

1.24 

2.67 

36.48 

8.80 
29.48 

4.95 

1.40 

3.20 
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New  and  Enlarged  Shops 
Machine  Tools  Wanted 

Ark.,  Mammoth  8prtng — W.  O.  Ellis.  Box 
216  (garage) — power  drill  press,  lathe, 
emery  stand,  belting,  hangers,  bearings, 
shafting,  pulleys   and  hand  tools. 

Conn.,  Bridgeport — Bullard  Machine  Tool 
Co.,  Brewster  St.  and  Canfleld  Ave. — alliga- 

tor shears. 

lU.,  Chicago— Almira  Iron  Wks..  1823 
North  Spaulding  Ave.^-combination  or  in- 

dividual   punches   and    one   cold    saw. 
III.,  Chicago — Amer.  Coil  Spring  Co.,  1455 

West  37th  St. — 6  x  16  in.  lathe,  drill  press 
and  saw,  all  for  power  attachment. 

Iiid.,  Goshen — Western  Rubber  Co. — foot 
power  punches  and  shears. 

Incl.,  Huntington — Armstrong  Steel  Cast- 
ing Co.^ — alligator  shears,  18  in.  blade  (used 

preferred). 
Ind.,  Vincennes  —  Blackford  Window 

Glass  Co. — machine  shop  equipment  and 
glass  manufacturing  machinery. 

Kan.,  Baxter  Springs — Price  Motor  Co., 
H.  W.  Price,  Purch  Agt.. — electric  power 
machine  for  cylinder  grinding,  also  reamer. 

Kan.,  Baxter  Springs — Studebaker  Garage 
— automot)ile    reboring    machine. 

Kan.,  Burrton — Palace  Garage,  R.  Moore, 
Purch.  Agt. — power  lathe,  (used  preferred). 

Kan.,  Hntrliinson — J.  Baker,  518  South 
Main  St. — power  lathe  for  garage. 

Kan.,  Hutchinson.— G.  White  &  Son,  707 
South  Main  St.  (machine  shop)  —  quick 
change  lathe   (used). 

Kan.,  Wichita — Auto  Repairing  &  Ma- 
chine Wks.,  618  East  Murdock  Ave.,  B.  M. 

Dawson,  Purch.  Agt. — power  drill  press  for 
garage   (used  preferred). 

Kan.,  Wichita — F.  Kennedy,  Murdock  and 
Emporia  St.s.  (garage)— power  drill  press, 
emery  stand  and  power  lathe. 

Kan.,  Wichita — McNeil  &  Near,  1214  East 
Douglas  Ave.  (garage),  M.  McNeil.  Purch. 
Agt. — power  drill  press,  lathe,  emery  stand, 
belting  and  hangers. 

Kan.,  Wichita — I.  Scott  Garage,  1459 
South  Lawrence  St. — power  drill  press, 
power  lathe,  emery  stand,  belting  and  hang- 

ers, (used  preferred). 
Mass.,  Boston  —  Fenway  Garage,  923 

Washington  St.,  address  manager — small 
tools,  including  drills  and  reamers,  also 
belting,  shafting,  etc. 

Mass.,  Boston  —  Huntley's  Garage,  66 
Chardon  St.,  D.  W.  Huntley,  Mgr. — small 
tools,  drills,  reamers,  punches,  cutters  and 
accessories. 

Mich.,  Detroit — Hanney  Stamping  Wks., 
3104  East  Woodbridge  St. — one  punch 
press,  backgeared,  shunt  height,  3  in.  stroke. 

Mich..  Detroit — Interstate  Mchy.  Co.,  901 
Guaranty  Trust  Bldg. — miscellaneous  ma- 

chine tools  or  entire  machine  equipment  of 
light  manufacturing  plant    (used). 

Mich.,  Detroit — Peerless  Tool  (3o.,  1498 
23rd  St. — machine  shop  equipment. 

Mich.,  Saginaw — Miles  Mchy.  Co. — Gor- 
don cutting  oft  machine  and  36  in.  throat 

punch  with  architectural  jaw,  1  or  H  in. 
capacity. 

Mo.,  Kansas  City — Parker  Garage.  9 
North  National  Ave.,  M.  Parker,  Purch. 
Agt. — automatic,  boring  and  tapping  ma- 
chines. 

Mo.,  St.  Louis — Killark  Electric  Mfg.  Co., 
3940  Ea.ston  Ave.  (manufacturer  of  elec- 

tric fuses),  M.  Desloi^e,  Secy. -Treas.— elec- 
tric drill.  110  volt  a.c.  J  in.  capacity. 

Mo.,  St.  'Lonis  —  Moerschell  Electric  & Auto  Supply  Co.,  2944  Locust  St.,  W.  E. 
Moerschell,   Pres. — 14    in.    machinists    lathe. 

N.  J.,  Harrison — Driver-Harris  Co.  (re- 
sistant wire  and  alluvs),  E,  A.  Harleman, 

Purch.  Agt. — one  alligator  shears,  low 
knife  tyiie,  24  in.  blade,  capacity  4  in., 
round  and  square  bars. 

N.  Y.,  Avoca — A.  Eckler  Co.  (garage  and 
machine  shop) — 20  in.  back  geared  engine 
lathe    (new    or  used). 

N.  T.,  Batavta — H.  D.  Hampton,  Ellicott 
St. — machinery  and  equipment  for  addition 
to  repair  shop. 

N.  y.,  Buffalo — J.  A.  Carr,  1870  Bailey 
Ave. — gasoline  and  service  station  equip- 

ment,   including  1,000   gal.   tank. 
N.  Y.,  Carthage  - —  R.  Jackson  Co.,  c/o 

Van  Slyke's  Garage — one  20  in.  vertical 
single  spindle  drill. 

N.  Y.,  Jamestown  —  Crescent  Tool  Co., 
Harrison  St.  and  Foote  Ave.  (manufacturer 
of  wrenches)  . — •  trimming  machinery  and 
equipment  for  J7,500  addition  to  plant. 

N.  Y.,  Jamestown — Six  Hundred  Gas  Sta- 
tion.s.  Inc.,  West  8th  St. — machinery,  tools 
and  equipment  for  gasoline  and  service  sta- 

tion on  North  Main  St.  and  Fluvanna  Ave. 

N.  Y.,  Malone— H.  S.  Day — machine  shop 
equipment. 

V.  Y..  Natural  Bridge — 'L.  Prettie  &  Co. 
(blacksmith,  forge  shop  and  repairs)  — 
power  oiJerated  metal  saw,  capacity  4  in. 

N.  Y.,  New  York — Federal  Equipment  & 
Supply  Co.,  110  West  40th  St. — one  9x9 
and  one  12  x  12  Peerless  hacksaw  machine. 

N.  Y.,  New  York — Victor  Mchy.  Exch., 
253  Centre  St. — two  Bliss  or  V.  and  O. 

presses. 
N.  Y„  North  Cre«k — Alexander  Bros. — 

drill  press,  lathe,  shaper  and  air  compressor 
for  new  garage  and  repair  shop. 

N.  Y.,  ITtica — Hand  &  Graney  Tire  & 
Rubber  Co.,  101  Liberty  St.  (vulcanizing 
plant),  P.  C.  Graney,  Purch.  Agt.^20  in. 
X  6  ft.  or  longer  engine  lathe  for  mounting 
wire  brushes  to  score  rubber. 

N.  Y.,  Utica — M.  K.  Welding  &  Brazing 
Co.,  1202  Bleecker  St.  (welding  brazing  and 
forge  shop)— one  350  to  400  lb.  drop  ham- 
mer. 

N.  Y.,  Watertown  . — .  Kinney-Thompson 
Electric  Co.,  560  State  St. — toolmakers lathe. 

N.  Y.,  Watertown — Taggart  Bros.  Paper 
Co.,  West  Main  St.,  J.  Taggart,  Purch.  Agt. 
— 1.200  lb.  beating  engine,  later  list  of 
tools  for  machine  shop. 

N.  Y.,  Watertown  —  Watertown^  Trans- 
portation Co.,  Inc.,  Haley  St.  (bus  line),  W. 

Gould,  Purch.  Agt. — 20  x  96  in.  plain 
cylindrical  grinder. 

O.,  Brldgeport^M.  McConnoughy,  Main 
St. — machinery,  tools  and  equipment,  in- 

cluding grinding  machinery,  etc.,  for  garage 
and  repair  shop. 

C,  Cleveland — Central  Brass  Mfg.  Co., 
6203  Cedar  St. — four  No.  23  and  four  No. 
33  New  Britain  automatic  chucking  ma- chines   (used). 

O.,  Cleveland — Cleveland  Wire  Cloth  & 
Mfg.  Co.,  3573  East  78th  St. — one  power 
square  shear,  48  to  60  in.,  with  about  12 
in.  gap,  J  ft.  capacity  (used). 

O.,  Da.vton — W.  H.  Lau  Co.,  120  East  3rd 
St. — plating  plant,  including  200  amp. 
dynamo  and  5  rheostats  (used). 

C,  East  I,lverpool — Patterson  Fdry.  & 
Machine  Co. — 4,  6  and  8  ft.  vertical  bor- 

ing mills ;  4  ft.  full  Universal  radial  drill ; 
60  in.  X  18  ft.,  48  in.  x  18  ft.,  30  in.  x 
12  ft.  and  18  in.  x  10  ft.  Le  Blonde  engine 
lathes ;  No.  4  Le  Blonde  plain  H.  D.  milling 
machine ;  Universal  cutter  grinder ;  20  in. 
back  geared  shaper  ;  vertical  2  cylinder  air 
compressor;  15  ton  40  ft.  span  electric 
crane. 

O.,  Warren — Salzenbacker  Motor  Co., 
Inc. — machinery,  tools  and  equipment  for 
garage  and  repair  shop. 

Okla..  Plcher — Amer.  Machine  Wks.,  Box 
1707,  F.  S.  Scott,  Purch.  Agt. — lathe  chuck, 
12  X  14  in.,  four  jawed,  independent;  small 
electric  drill,  12  in.  long  or  less ;  portable 
electric  grinder,  110  volt,   25  cycle. 

Okla.,  richer — Picher  Welding  Co.,  116 
Connell  Ave.— electric   grinding   machine. 

Okla..  Picher — Wise  &  Wyrick  Welding 
Wks.,  H.  L.  Wyrick.  Purch.  Agt. — drill 
l)ress,  air  compressor,  later,  taps,  dies  and 
reamers. 

Pa.,  Carnegie — Union  Electric  Steel  Co. — machine   tools. 

Pa.,  Oreenwald — Amerag  Co.,  A.  M. 
Greenwald,  Vice  Pres.  —  machinery  and 
equipment,  including  forge  and  machine 
shop  equipment,  for  proposed  large  plant 
for   the  manufacture    of   farm   tractors. 

Pa.,  I^eola — H.  M.  Stauffer  &  Son  (sheet 
metal  works) — 30  in.  squaring  shears,  No. 
30  variety  woodworker  and  6  ft.  cornice breaker. 

Pa.,  Mradville — M.  Mercatorls  &  Son — 
machinery,  tools  and  equipment,  including 
air  pumps  for  gasoline  and  service  station 
on  North  St.  and  Earl  Ave. 

Pa..  Phlla.  —  Eng.  Tool  Corp.,  1434 
Brandywine  St. — No.  1  and  2  Nc.  ton  uni- 

versal  grinders. 
Pa,,  Pittsburgh — Union  R.  R.  Co,  Union 

Arcade,  W.  A.  I'arker,  Purch.  Agt. — axle lathe  and  car  wheel  borer. 

Pa..  Heading — Brown  Eng.  Co.,  130  North 
3rd  St.  (friction  clutches) — one  No.  36  B 
Gould  &  E;t)erhard  and  one  No.  13  H  Brown 
&  Sharpe  spur  and  beveled  gear  cutter. 

Pa.,  Warren — J.  Callahan.  Market  St. 
Ext. — complete  gasoline  and  service  station 
equipment,  including  air  compressor  out- fit,  etc. 

Tex.,  Dallas — J.  W.  Davis,  2810  Elm  St 
. — punch   press  and  milling  machine. 

Wa«h.,  Spokane  —  Western  Cedar  Pole 
Preservers,  Peyton  Bldg..  O.  C.  Hansen, 
Pres. — machinery  for  sawing,  handling, 
treating  and  storing  poles,  also  macliine 
tools  for   JIOO.OOO  plant  at  Yardley. 

W.  Va.,  togan^-Guyan  Machine  Shops, 
B.  Shell,  Purch.  Agt. — lathe  for  turning 
locomotive  wheels  up  to  33  in.,  gauges  vary 
32  to  56  in. ;  pulleys  or  drums  for  36  in. 
belt,  about  30  in.  diam. ;  ft  x  3  x  4  in. 
angles ;  conveyors  and  conve.vor  fittings  foi 
handling  run  of  mine  coal,  belts  36  and  42 
in.  wide,  one  conveyor  24  in.  belt,  10  ft. 
center  to  center  of  pulleys. 

W.  Va.,  Norton — Virginia  Coal  &  Coke 
Co. — machine  shop  equipment. 

Wis..  Ashland — Ashland  Garage  Co.,  2nd 
Ave.,  East  and  2nd  St.,  R.  E.  Kamm,  Pro- 

prietor— automobile  repair  machinery  and 
small  tools  for  proposed  addition  to  garage. 

Wis.,  Ean  Claire — Hoveland  Sheet  Metal 
Wks.,  205  West  Madison  St.,  A.  Hoveland, 
Purch.  Agt. — sheet  metal  machinery,  in- 

cluding 8  ft.  brake,  bender,  etc. 
Wis..  Hurlcv — Norman  Motor  Co.,  61  3rd 

Ave.,  B.  E.  Norman.  Pres. — automobile  re- 
pair machinery,  including  press,  gasoline 

storage  tank  and  pump,  for  proposed  $40,000 

garage. Wis.,  Kell — Hingess  &  Bessler  Co.,  A.  B. 
Bessler,  Purch.  Agt.. — shop  equipment,  drill 
pre.ss  and   small   tools. 

Wis..  Madison — University  of  Wisconsin, 
Administration  Bldg.,  M.  E.  McCaltery. 
Secy. — shop  equipment  and  small  tools  for 
proposed  $83,000  addition  to  machine  and metal  shop. 

Wis.,  Milwaukee — Amer.  Tool  &  Produc- 
tion Co.,  c/o  E.  C.  Rosenberg.  114  Grand 

Ave. — large  and  small  drill  presses,  grind- ers and  motors. 

Wis.,  Wanpnn — Null  &  Gumbert,  C.  H. 
Gumbert,  Purch.  Agt. — lathes,  milling  ma- 

chine, drill  presses  and  small  tools  for  re- 
pair shop  (new  and  used). 

Wis..  Waawatosa — E.  Gisslnger,  137  State 
St.  (sheet  metal  works) — 36  in.  squaring 
shears  and  8  in.  brake. 

Ont..  Brockvillc — Gilbert  Boat  Co. — ma- 
chine shop  equipment,  to  replace  that  which 

was  destroyed  by  flre. 

Machinery  Wanted 

Ala.,  Tuscaloosa — Tuscaloosa  Ry.  &  Facil- 
ities Co. — ice  manufacturing  and  cold  stor- 

age equipment  for  plant  on  4th  St. 
Conn.,  Plalnville — Peck  Spring  Co.,  68 

Broad  St. — twenty-four  automatic  machines 
for  proposed  factory. 

III.,  Chicago — Raymond  Bros.  Impact  Pul- 
verizer Co.,  1319  North  Branch  St.  (pulver- 

izing machinery) — 10  ton,  50  to  55  ft.  span 
overhead  electric  traveling  crane  and 
motors  for  220  volt,  3  phase,  60  cycle 

(used). 
Ind.,  Butler — R.  D.  Higley  (newspaper 

and  job  printer) — linotype.  2  revolution  cyl- 
inder press,  magazine  folder,  power  paper 

cutter,  stitcher,  perforator  and  job  press. 
Ind.,  Indianapolis — Shott  Mfg.  Co.,  1002 

Kentucky  Ave. — machinery  and  equipment 
for   the   manufacture    of  lied    springs. 

Ind..  Marion — Upland  Flint  Glass  Co. — 
glass  making  machinery  and  equipment. 
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sn()^5^;;,i,";!.*,''^'"<?.""r-Hutchlnson  Auto  Co., 
saw  "  ̂'-  <earage)— one  Universaf 

Ky.,     Kddyville  —  Herald  —  12    x    18    in 
power  job  printing  press.  ■»"    «    is    m. 

lot^V';  ?n'"^Sl''''"^^^^!'®y's  Print  Shop— lu  X  15  in.  power  job  printing  press. 
t-i^ii   M<>"'o»-— Pratt  Lumber  Co.  — eleo- 

equfpment!'""^'"'    '^'^'"'"    "•achlnery  ®Sd 
Md.,   Baltimore— Baltimore  &  Ohio  R.R Batimore    and     Ohio    Bldg.,     Charles    and Ba  timore    Sts.,    W.    S.    Ga  loway,     Purch Agt— SIX    42    in.    and    ten    48    in    belt   con- veyors  for   proposed   grain   elevator! 
Md.,    Baltimore— B.    E.    Border,    21    West 

derwe°/r'i^j5d'nec°kUe^''  ''°°'""  *'°^'^^'  """ Md..  Baltimore — Holtite  Mte    Co     DotonH 

h"e^Isr\'"T  i'^.    <™aA|a&  Of  Silber 
mmVor^rub'ber^^n;fx^°^-(LT^  ̂ ^^-^O  '"• 

Co^."8«e'?''a'nVg?i^^oin?.  ̂ .?T.'  Irf.i!' 
L"c^ktt/of -lif  re^^L^wr '^  ̂""^  ""-^ Mass.,    Belmont     (Boston    P.     Q.)     Bd Eduo.— lathes.  drilKs,  planers  matches 
Sanders,  benches  and'  tables  for  vocational department  of  new  schooL  v,a"onii 

r^'^Sf,'^  East  Boston— Boston  Stove  Pdry Co.,  202  Border  St.,  address  manager  — foundry  equipment,  forge,  blower,  c^nveTT 
mg  machmery,  etc.  ».""vey 

Ra*re"%>  «»'y<>''*  —  J"dd  Paper  Co.,  166 

Sfse'd|7i:Joo''?Lrry.'"'^  equipment  for  pro- 

tra|]f'^- eq^u?pTent-^§ru°dtg?aThr'S,re^r' 
fchool.'"'  ''""•  ̂ '""^^^  ̂ "1  fablerfo^'r^L'^ 

Mioh.,    Grand     Rapids  — -  Adzit     Printers 

pre''s?.''    ̂ °-    "■"    Ellsworth    St.-Milh" 

7  ̂olJi^^nV^w"*""'*""— "^""'^"'Sto"  News— 7  column  foho  newspaper  press    one  auarto 

finograph?'''''"  ̂ ""^  '"teny^e  michlLrillS 
Miss     Golden — Golden  Gravel  Co   waijh 

ing  and  screening  machinerrand  equipment: 
T  '*?"••     ̂ ansas     Cit.v — C.     L,.     Reveal     1792 

erv  tochMi;;;?'^'"'"*'"^  P'5"'"^  min  riachin- ery,   including  saws,  sander  and  planer 

A5^''|l-^---p^C0.^-H 

Sdir  bobbins*^    ̂     ''""'"'"^    '"^<='''"«    for 

Co''-H^sk?rs'?'"¥.''^I^rj;^Gr,^^°u^rch"iS«ff 

?hT/'re°p?f?^^\^ch'r,fi.''«'-  
^P^'ter^^a^'d  ̂ f^^? 

ma'^chile,  ̂ dru^'re*^^!"  t^im^r^l^TnTr 'k",! 
irltfvlrs^i'dT'-'  '°'-  '^'"^  -"    blfn^dM^roVl 

Wo''od;!^ard^\'^e^;k"a'?hi;fery"an^d'^^e^ufp„«e°n"t 

drst?ire'd"1.ynV°  '^"""^  ̂ •''^'-^'^S  -"« 
T.  'I;  ̂ •'  Elmlra — Elmira  Water  T  lo-i^f  p 

|i>^ndlJn-H---,Mf^lut 

thr|an^ufa^u'??'=o"^b\Ttinrtr'r"J^I2S'th'2[ Which  was  destroyed  by  fife.     '*'*"**'^^  ̂ '^^^ 
r,     f     ̂\L    Jamestown — H      A      T>a!if.v      HAf 

spring   St.-complete  tinshop   eju'ipm'^nt"^ 
/-.„  _   *j^  Jamestown — Malrose  Iron  &  F^iei 

W§j2l,d-S't-J-lT00-b'r   pTatf?r".^«M 
St^'le^"st'""v*'°R  "T^*^''"''^  ̂ ^S.  Co.,  124 i^ieeie     St..     V.     B.     Seaburg,     Vice     Pres   

Co'!:  sTi-  ̂a-d'Tsor?vT.^^„?o!^o"5'r„rtl'^>- 

22^W^st  «Jh  St'"'''N„^t"<T^'^5""°tyPe  Co., 
mortlsl?.  St.— No.  2  New  Britain  chain 

46l'xt\"  il*«'*_^*"'''7;Y«''P'«'^  Process  Corp. 

large  p^tln-^fL^^"  '°"-  "ydraulic  press 

bofd;  Slfe^Td  AygSfn"o^wer"°p?p''e°;'^LT 

ma^hi^'ry«a"nre^;„e^nt  fo^'^c'lLfng^pT^ 

fiMt7d  BtsTflrer  Pro/t«s  meA  Better  Equipment 
6440 

Pn^'n^S  '**e'>e8ter — Addison  Lithographing 

?ng•L«^gl■n^^y-f1;^l!-»^ 

^^''^--""-horeqljlp^e^^^^^^^^^^^ 

cu"t?e'?^an?-sa^nd;'n|'"';;;afhTn^er"°°''  ̂ — 
«f'''/*^*'  Watertown — James  Ino  Factorv St.     (garage    and     machine    shon\      rt      iJ 

iar^it^YrlVf ̂ •d-t''^bi""^  ™"^  "■-^-• 

£c^;;oclTirar%°,V-„nS?  fi%,^ 
£-w«ood^»'g--a5,r,'r^^^^^^  e?ue 
ti,.?"K^!'T'*"~^"'erIocking  Cord  Tire   Co  — 

"■^.'ni^t^llf^Sf  aTd^t^iLr^  «"'•  equS'.!;fen?for O.,    Cincinnati — Hill    &   Griffith    n^      -loto 

Bway*('t"ext"i^f*';3:?f'''^'"«-Campbell  Co..  624 

£lt«^""'«"^~P"'^  Br*wn^-pu?clJ!^2'gt  i! 

irt??'^^ranr^??"'*    ̂ o"    "akerf  "af  ̂'327 
21?"NortS'"4''th'^°T""^''"^  Lithograph  Co., 

Mgr.^-JuVm'2nfto'en';t?ge''X'"nr'°^"'- 
302>L°t'"g'r"o"a"d-S^T&. '??."rm*an^°^'gf  °-' loading   and    unload  ng  machinSy   for  ̂ ^^ 

Blnk   sTs.^"    '""''    ̂ "^    on"  P^a/kfm  "and" O.      London— London     Grave    Vault     Co., 

metaf-wj;iTng^\'-ci^n??;PTo?%a<!t"o",ij;'^ir^f 
the  manufacture  of  grave  vaults. 

Okla.,     Cashing — J.     G.     Williams   newo 
paper  press,  power  job  pres-s!  beft?n^hanl-' ers,  pulleys  and  bearings   (used  pre^ferredt Okla.,    Gnthrle  —  Christian   Triumnh       mailer,   power  job  press  for   bookTmtinT 
power  paper  cutter  and  wire  stitcher.        '^' 

Pi°''!^»;    T?'??— Printers    Exch.,    2623    5th 

ann?^y'"p'?e's'S.^  ''^''''  ̂ """^  P^P^""  °"«'"^ 
eq^pmen^t°'^c^^„:;Jt    p?otu'c-S'"-|S^kln'r''iSI concrete  block  working  machinery      ̂  

Pa.,  Dnpont  (Avoca  P.  O.) — Dupont  Silk 

Si^s."^"    ̂ °-    ̂"     Universal    copp^Sg    mi- 
Pa..   Easton  —  Bd.   Educ.  —  vocational 

equipment  for   $175,000  school      ™'^"°"a' 

V^«f'iF,l^^"^  Residence  Roofing  Co., East  18th  St. — machinery  and  eauUimenV 

for  new  roofing  plant.  equipment 

HiEhwai™'R~^«'^'"A  ,P'a"ing  Mill.  Lincoln 
Hignway,      K.     fc.     Altman,     Mgr.   uullevs 

banfsTw.  '*"'"'"^'  '■'P  ̂ ^"-  Planir"' a^'d .    Pa.,  Jermyn — R.  M.  Roderick— iron  work- 

f^ftHl^'''"?''''^.^"?  !<»"*»'"«'"  fo'-  th? manu- facture  of   patented   potato   masher. 
Pa.,  Lewiston — Mifflin  Sand  Co  S  R 

Russell,   Secy.— sand   bank   machinery?' Pa.,  Uttta— The  Grade,  Drawer  339 (newspaper  and  job  priuter)—Kelly  press one   linograph,   one   linotype  and   one  ir?m- 

Sld  r.'i?^re%Sjfc°h."  '"  "°"'='-  P^P-  ="""' 
one'^rion^o?a,T*'c"r*^e^''^^^^'"'-     ̂ t«^'     C°- 

«<t'''«t»**'HJ''-,r"  Pennsylvania  R.R,  Broad St.  Sta.,  S.  Porcher.  Genl.  Purch.  Act  — three   5  ton   single  I  beam   cranes 

rJ^.-:  &"  A7c'k-Ie^^^.«l!'-ptk^.'<^p„?^^ 
f^rl[grt"ro"ul2"a\'  I^J^e!"™^"'    ̂ "'^    P^P-^^" •  F'^l-  '••ttsburBh— The  Observer,  Box  698— 
intertype  maahine,  model  B.  o»»— 
■.j7-*'^"'t,P'**"J?"'"«'' — West  Penn  Power  Co West  Penn  Power  Bldg.— one  buckertrolley: 
r'n^'*7i?*!^""*°"~'-'.a<='^awanna  Valley  Fuel Co.,  715  Capouse  Ave.— coal  washing  ml- 
ch'.nfry  and  equipment,  to  replace  that which  wa.<?  destroyed  by  fire. 

£SF ---^  ?^o-m^n«^n^- 

AtZr-rn^t^-^^^Ji-    <-age>-alr 

;|jm^.r,!rTanr«rc=y«tS'.f'rqu^°: Pa.,   Warren— Jacobson   Gas   Engine    Pn 

men^t  ̂^r""p"rlpo°sl'^-St^'''"*'y  "^nT^^^^^ TItusville     P'^°P°^^°    Sas    engine    plant    at 

Co?^  ̂P  *0°Bor4?r"h*'"".f««y   Mill   Supply 
nuS'ber^s  ProS."!  ̂?rTe'rlo''!Jf  'Strfilr'"'  ̂ ^' 

eq2ipS,-en^Tr'T!oM^^-.s?,?o"o°,--^°-"-«' 

&  Jsr* 'K-W™?  fir.  s;?; 

Co"'  PennsylvalT^^'i?  "w^n*''^"'^    Furniture 

CamL*stra^''cr"?..iT;""K*  — Tschopp-Durch- 

Wis.,  La  CrosNe — WeiKPi  \ffo-    r^^         

K"§e/^--^^v|^^ffeS?ir=: 

#SS|ai^|iM 26t|M"ro"d'5;o^f-s^„;-,?a>>--  "" 
Mifhi"gkn''".r"''('etirt^-,W.  Oeflein,  !„„..  gg 
saw  rig,  gasolinrellgme'p'o^^"^  P°"*'"*' -f^-'C"^^-dw^^^ets-.^h^ 

incTudin^chuTnTSstfi^^^e^^'^r'"'^''^'"'^^^' at  Arpin.  '  'e^'ers,  etc  for  creamery 

chmi?y    fir"t5^'^m^^„?J°"'"-«2«''''aI    ">a- 
machin^e.,Tlsi'^^^#.-J-^V„V'anyst'a^^^ 

191^'lr-E''^'"'*'*?,"— ̂ ^enreiter  Lumber  Co 

<?t2f^'n»"iS'""5''"-rH-   McCann,  ISs' Wilson 
Ont.,  Slmcoe — Wilkey  Products  On     r     n 

s^i'oe's,  X."""*^"    '<"■    ''-^    manufa?t;n?'"Sf 
Que..  Montreal — Gates  Eng    Co     Ltd     t«-> 

St    James  St.,  E.  T.  Jeff ervf  Purch     Ai-t 

Que.,    Glenada  —  T.   Juneau  y.,.»_i  » 

equipment  for  sawmill.  ''""®''"  —  complete I 
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Calif..  Fre»no— The  Durant-Steeves  Motor 
Co.  .awarded  the  contract  for  the  construc- 

tion of  a  1  storv  garage  on  Van  Ness  St. 
Estimated  cost  $40,000. 

Calif..  1k)8  AHBeles — The  Kleiber  Motor 
Trucli  Co.,  1938  South  Main  St.,  awarded 
the  contract  for  the  construction  of  a  1 
story  factory  on  Santa  Fe  and  24th  St. 
Estimated  cost  ?85,000. 

Calif.,  I<08  Anareles — ^The  Standard  Auto 
Body  Co.,  1501  Central  Ave.,  will  build  a 
2  story,  50  x  150  ft.  factory  and  shop. 

Calif.,  Oakland — O'Brien  Bros.,  Archts., 315  Montgomery  St.,  San  Francisco,  are 
receiving  bids  for  the  construction  of  a 
1  story  garage  on  Adeline  and  32nd  Sts., 
here,  for  the  U.  R.  Lurie  Co.,  Mills  Bldg., 
San  Francisco.  Estimated  cost  $40,000. 
Pacific  Telephone  &  Telegraph  Co.,  333 
Grant  Ave.,   San  Francisco,   lessee. 

Calif.,  San  .Francisco — J.  Pasqualetti, 
Humboldt  Bank  Bldg.,  awarded  the  con- 

tract for  the  construction  of  a  2  story 
garage  on  Sacramento  St.  near  Lyon  St. 
Estimated  cost  $40,000. 

Calif.,  Stockton — The  Cowell  Estate,  2 
Market  St.,  San  Francisco,  awarded  the 
contract  for  the  construction  of  a  1  story. 
80  X  100  X  150  ft.  garage  on  Channel  and 
Hunter  Sts.  Estimated  cost  $50,000.  W.  H. 
George,   Mgr.     Noted  Mar.  8. 

Conn.,  Hartford — H.  Bland,  521  Park  St., 
is  having  plans  prepared  for  the  construc- 

tion of  a  1  story,  50  x  120  ft.  garage.  Esti- 
mated cost  $40,000.  Berenson  &  Moses,  50 

Allyn  St.,  Hartford,   Archts. 
Conn.,  Hartford — L.  G.  Carroll  Is  having 

plans  prepared  for  altering  3  story.  30  x  90 
ft.  store,  ofBce  and  garage  building  at  104 
Trumbull  St.  Estimated  cost  $50,000.  B. 
M.  Sellew,  721  Main  St.,  Hartford,  Aroht. 

Conn.,  Hartford  —  S.  Kaplan,  Windsor 
Ave.,  is  having  plans  prepared  for  the  con- 

struction of  a  2  story,  60  X  100  ft.  garage. 
Estimated  cost  $40,000.  P.  C.  Walz,  Trum- 

bull St.,   Hartford,  Archt. 
Conn.,  Meriden — I.  liimon,  127  South 

Colony  St.,  plans  to  build  a  3  story,  70  x 
130  ft.  garage  and  storehouse  at  13  Cherry 
St.  Estimated  cost  $100,000.  Engineer  or 
architect  not  selected. 

Conn.,  Plalnville — The  Peck  Spring  Co., 
68  Broad  St.,  is  having  plans  prepared  for 
the  construction  of  a  2  story,  30  x  60  ft. 
factory.  Estimated  cost  $40,000.  Private 
plans. 

Conn.,  WaUinEford — The  Dowd-Rodgers 
Co.,  Carlton  St.,  manufacturer  of  silver 
plated  ware,  is  having  plans  prepared  for 
the  construction  of  a  1  story,  40  x  120  ft. 
factory  on  Cherrv  St.  Estimated  cost 
$40,000.     Private  plans. 

Kan.,  Fort  Scott — L.  De  Stowolinska. 
Central  Garage,  is  having  preliminary  plans 
prepared  for  the  construction  of  a  1  story, 
50  X  150  ft.  garage.  Estimated  cost  $45,- 
000.     Private  plans. 

Ky.,  lift  GpanKO— The  Southern  Signals 
Co.  plans  to  build  a  plant  for  the  manufac- 

ture of  railroad  signals.  Estimated  cost 
$50,000.    Engineer  or  architect  not  selected. 

Mass.,  Foxboro— The  Poxboro  Co.  is  hav- 
ing plans  prepared  for  the  construction  of 

a  4  story,  50  x  160  ft.  factory.  Cost  be- 
tween $150,000  and  $200,000,  Marks  & 

Johnson.  99  Chauncey  St..  Boston,  Engrs. 
and  Archts.     Noted  Mar.  29. 

Minli.,  Big:  Rapids — Lane,  Davenport  & 
Peterson,  Archts.,  2330  Dime  Bank  Bldg., 
Detroit,  are  receiving  bids  and  will  open 
same  about  May  2  for  the  construction  of  a 
1  story,  180  x  240  ft.  garage  and  repair 
shop,  here,  for  Turner,  Crimmins  &  Water. 
Estimated  cost   $75,000.     Noted  Mar.   29. 

Mich.,  Pontiac — The  Plsher  Body  Corp., 
General  Motors  Bldg.,  Detroit,  awarded  the 
contract  for  the  construction  of  two  1 
story  units  and  a  2  story,  150  x  500  ft. 
unit  of  automobile  body  plant  on  Baldwin 
Ave.,   here.      Estimated    cost    $2,000,000. 

Mo.,  Kansas  City — The  Bernard  &  Buchli 
Co.,  4041  Bway,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  65  x  130 
ft.  garage  on  Bway  and  Schaefer  St.  Esti- 

mated cost  $40,000.  E.  C.  Faris,  3908  Cen- 
tral St„  Kansas  City.  Archt. 

Mo.,  Kansas  Cit.v — Busche  &  Klapmeyer, 
2800  East  31st  St.,  awarded  the  contract 
for  the  construction  of  a  2  story,  50  x  113 
ft.  sales  and  service  station.  JEJstimated 
cost  $40,000.     Noted   Mar.   22. 

Mo.,  St.  lK)ui8 — The  Liberty  Pdry.  Co., 
7600  Vulcan  St.,  awarded  the  contract  for 
the  construction  of  a  1  story,  75  x  100  ft. 
iron  foundry  on  South  38th  St.  Estimated 
cost  $10,000. 

Mo.,  St.  l/ouis — The  St.  Louis  Heating 
Co.,  2402  Coleman  St.,  awarded  the  contract 
for  the  construction  of  a  1  story,  120  x  200 
ft.  furnace  factory  on  University  St.  Esti- mated cost  $35,000. 

Mont.,  Great  Falls — The  Sunburst  Refin- 
ing Co.,  1st  Natl.  Bank  Bldg.,  plans  to 

build  an  oil  refinery  with  tanks  for  storage 
stills,  machine  -shops,  etc.  Estimated  cost 
$500,000.     E.  A.  Wyatt,  Genl.  Mgr. 

N.  Y.,  Brooldyn — M.  Rothschild,  c/o  E. 
M.  Adelsohn,  Engr.  and  Archt.,  1778  Pitkin 
Ave.,  will  build  a  1  story,  ino  x  200  ft. 
garage  on  Liberty  Ave.  Estimated  cost 
$60,000. 

N.  D.,  Mlnot — K.  Kulaaa  is  having  plans 
prepared  for  the  construction  of  a  2  story, 
80  X  150  ft.  garage.  Estimated  cost  $40,- 
000.     I.  L.  Rush,  Minot,  Archt. 

O.,  Ashtabula — The  Standard  Oil  Co.  of 
Ohio,  c/o  E.  B.  Wagner,  Supt.  of  Constr., 
East  Ohio  Gas  Bldg.,  Cleveland,  is  receiv- 

ing bids  for  the  construction  of  a  1  story 
garage  and  warehouse,  here.  Estimated 
cost  $40,000.     Private  plans. 

O.,  Cincinnati — The  Hill  &  Griffith  Co., 
1262  State  Ave.,  plans  to  rebuild  its  4  story 
foundry  which  was  destroyed  by  fire.  Esti- 

mated cost  $200,000.  Engineer  or  archi- tect not  announced. 
C.  Cleveland — Bash  &  Steverding,  12309 

Phillips  Ave.,  painting  contractors,  awarded 
the  contract  for  the  construction  of  a  1 
story,  55  x  94  ft.  garage  at  609  East  140th 
St.     Estimated  cost  $40,000. 

C,  Cleveland^The  L.  L.  Carlozzi  Co., 
1258  East  105th  St.,  Ford  dealers,  receiving 
bids  for  the  construction  of  a  2  story,  101 
X  120  ft.  automobile  sales  station  and 
garage  on  Ansel  Rd.  and  Superior  Ave. 
Eetimated  cost  $150,000.  W.  S.  Ferguson 
Co.,  1900  Euclid  Ave.,  Cleveland,  Archts. 
Noted  Mar.  8. 

O.,  Cleveland  —  The  Lake  Erie  Metal 
Products  Co.,  c/o  J.  F.  Strand,  4001  West 
2Eth  St.,  has  had  plans  prepared  for  the 
construction  of  a  1  story  factory  on  East 
152nd  St.  near  Bway.  Estimated  cost  $50.- 
000.  J.  Selasak,  6600  Park  Ave.,  Cleve- 

land,  Archt. 
Pa.,  Philadelphia — The  Philadelphia  Last 

&  Pattern  Co.,  38th  and  Cuthbert  Sts., 
awarded   the  contract  for   the  construction 

of  a  2  story,  52  x  105  ft.  pattern  shop. 
Estimated  cost  $100,000. 

Pa.,    Pittsburgh — C.    J.    Allen,    c/o    City 
Deposit  Bank.  6112  Penn  Ave.,  awarded  the 
contract  for  the  construction  of  a  1  story, 
175  X  296  ft.  garage  on  Western  Ave.  Esti- 

mated cost   $60,000.      Noted  Apr.    12. 
Pa.,  Sharon — B.  M.  Freed,  44  South  Dock 

St.,  awarded  the  contract  for  the  construc- 
tion of  a  3  story  garage,  60  ft.  long.  E3sti- mated  cost   $40,000. 

Pa.,  Wiikinsburgr  (Pittsburgh  P.  O.) — 
H.  R.  Heller,  231  South  Euclid  St.,  Pitts- 

burgh, is  receiving  bids  for  the  construction 
of  a  1  story,  60  x  80  x  100  ft.  garage  on 
Johnston  St.,  here.  Estimated  cost  $40,000. 
Private   plans. 

C,  Cleveland — The  Natl.  Screw  &  Tack 
Co.,  c/o  F.  G.  Walker,  Constr.  Mgr.,  2440 
East  75th  St.,  awarded  the  contract  for 
concrete  work  on  a  5  story,  56  x  165  ft. 
factory  on  Piatt  Ave.  Elstimated  cost  $250,- 000.     Noted  Dec.  28. 

C,  Cleveland — Paul  Bros.,  c/o  G.  Paul. 
Fidelity  Mortgage  Bldg.,  are  having  plans 
prepared  for  the  construction  of  a  1  and  2 
story  garage  and  service  station  on  East 
43rd  St.  and  Windsor  Ave.  Estimated  cost 
$150,000.    J.  F.  Steftens,  c/o  owner,  Archt. 

O.,  Cleveland — ^The  Power  Imi>rovement 
Co.,  c/o  G.  E.  Peterson,  15924  Euclid  Ave., 
awarded  the  contract  for  the  construction 
of  a  5  story,  109  x  135  ft.  warehouse,  sales 
and  service  station  on  Cedar  Ave.  and 
Ashland    Rd.      Estimated    cost    $250,000. 

Pa.,  Krle — A.  H.  Murphy,  141  East  12th 
St.,  plans  to  build  a  40  x  140  ft.  addition 
to  garage.  Engineer  or  architect  not 
announced. 

Wis.,  Galesville — C.  Klundred  is  having 
plans  prepared  for  the  construction  of  a 
1  story,  40  x  80  ft.  garage  and  auto- mobile repair  shop  on  Main  St.  Estimated 
cost  $40,000.  J.  G.  Schneider,  Arcadia, Archt. 

Wis.,  Madison — C.  Rleder,  615  University 
Ave.,  awarded  the  contract  for  the  construc- 

tion of  a  3  story,  50  x  65  ft.  tire  shop  and 
service  station.  Estimated  cost  $50,000. 
Noted   Feb.   1. 

Wig.,  Medford — C.  Flemming  is  having 
plans  prepared  for  the  construction  of  a 
1  story.  50  x  95  ft.  garage  and  repair  shop. 
Estimated  cost  $40,000.  J.  G.  Schneider, 
Arcadia,   Archt. 

Wis.,  Medford— The  Frendle  Bros.  Co.. 
c/o  H.  Grann,  is  having  plans  prepared 
for  the  construction  of  a  1  story,  50  x  100 
ft.  garage,  repair  shop  and  filling  station 
on  Main  St.  Estimated  cost  $40,000.  J.  G. 
Schneider,  Arcadia,  Archt. 

Wis.,  Merrill — H.  H.  Juul  is  having  plans 
prepared  for  the  construction  of  a  1  story. 
70  x  90  ft.  garage  and  repair  shop.  Esti- 

mated cost  $40,000.  J.  Bauman,  Genesee 
St„  Merrill,  Archt. 

Wis..  Milwaukee — The  Oneida  Improve- 
ment Co.,  c/o  T.  Kerner.  214  Biddle  St., 

is  having  revised  plans  prepared  for  the 
construction  of  a  2  story.  85  x  180  ft. 
garage  on  Front  St.  Estimated  cost  $100.- 
000.     Private  plans.     Noted  Mar.  15. 

Wis.,  Shawano — J.  Popp  is  having  plans 
prepared  and  will  soon  receive  bids  for 
the  construction  of  a  2  story,  40  x  106  ft. 
addition  to  garage.  Estimated  cost  $40,000. 
Private  plans. 

Wis..     Wauwatosa  —  The     Liberty    Pdry. 
Co..  57th  and  State  Sts.,  awarded  the  con- tract   for    thle    construction    of    a    1    story. 
82     X     100     ft.     addition     to    its     foundry. - Estimated  cost   $45,000. 

For  Additional  Opportunities 
in  the  machinery  field,  be  sure  to  consult  the 
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I 
Cincinnati  48-Inch  Worm-Driven 

Antomatic  Milling  Machine 
EDITORIAL  CORRESPONDENCE 

Worm  drive  on  spindle  is  feature — Made  in  duplex, 
widened  duplex  and  plain  models  —  Single-pulley 
drive  and  intermittent  feed — Examples  of  work  done 

THE  AUTOMATIC  milling  machine  in  the  48-in. 
size,  with  constant-speed  pulley  drive,  worm- 
driven  spindle  and  intermittent  feed,  now  being 

[put  on  the  market  by  the  Cincinnati.  Milling  Machine 
Co.,  Cincinnati,  Ohio,  is  made  in  three  general  types 
designated  as  the  Duplex,  Widened  Duplex,  and  Plain. 
The  duplex  machine  is  shown  in  front  and  rear  views 
in  Figs.  1  and  2;  the  plain  machine  is  shown  in  Fig.  3. 

The  duplex  machine  has  two  spindle-driving  units,  or 
headstocks,  mounted  on  the  bed,  one  on  each  side  of 

the  table.  It  is  especially  adapted  for  machining  paral- 
lel plain  surfaces,  using  face  mills.  There  are  also 

many  other  applications  of  the  duplex  principle  calling 
for  the  use  of  cutters  mounted  on  arbors,  as  will  be 
shown  later  in  this  article. 

The  widened  duplex  machine  differs  from  the  regu- 
lar duplex  in  that  the  bed  and  table  are  wider,  permit- 

<ting  a  greater  distance  between  the  spindle  ends.    This 

type  is  used  for  milling  the  ends  of  motor  crankcases 
and  similar  work. 

The  plain  machine  is  similar  to  the  regular  duplex 
except  that  it  has  but  one  headstock,  the  other  head- 
stock  being  supplanted  by  an  arbor  support.  This  type 
is  used  for  milling  with  gang  cutters  and  also  for  end 
milling  with  face  mills. 

These  machines  are  designed  on  the  principle  that 
when  they  are  set  up  for  performing  any  given  milling 
job,  all  the  members  shall  be  capable  of  being  firmly 
locked  together,  forming  one  rigid  unit,  with  the  ex- 

ception of  the  spindle,  its  driving  mechanism  and  the 
table  itself.  The  table  which  carries  the  work  is 
mounted  directly  on  the  bed.  It  is  important  to  note 
in  this  connection  that  the  table  under  all  operating 
conditions  remains  at  a  constant  height  from  the  floor. 
This  construction  makes  for  ease  of  operation,  par- 

ticularly when  lifting  the  work  on   and   off  the  table. 

h^L 

FIG.   1— CINCINNATI  48-IN.  Vk^ORM-DRIVEN  DUPLEX   AUTOMATIC  MILLING  MACHINE.     FIG.   2— REAR   VIEW  OF 
MACHINE  WITH  ALL  DRIP  PANS  REMOVED,  BUT  BELT  GUARDS  IN  PLACE 
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FIG.  3- -CINCINNATI  PLAIN  TYPE  OF  MACHINE  WITH  LARGE  DlilP  PAN  IN  ll^VCE. WORMGEAR  SPINDLE  DRIVING  MECHANISM 
PIG.  4— WORM  XNU 

The  bed  casting  which  supports  the  table  also  carries 
the  headstocks.  These  headstocks  may  be  adjusted  to 
or  from  each  other  by  means  of  micrometer  screws. 
When  properly  set  the  headstocks  are  solidly  bolted  to 
the  bed,  making  for  all  practical  purposes,  one  solid 
unit.  This  construction  eliminates  the  necessity  of  em- 

ploying a  saddle  and  does  away  with  one  moving 
member. 

The  spindle  is  carried  in  a  rigid  bracket  which  is 
adjustable  vertically  on  the  headstock  by  means  of  a 
micrometer  screw.  Accurately  machined  V-guides  on 
both  the  bed  and  front  face  of  the  headstock  insure 
proper  alignment  of  the  movable  members. 

The  base  of  the  machine  forms  a  reservoir  for  the 

FIG.  5— INSIDE  VIEW  OF  THE  FEED-CHANGING 
GEAR  BOX 

cutting  compound,  which  is  delivered  to  the  cutters  in 
large  volume  by  means  of  a  centrifugal  pump.  The 
operating  parts  of  the  machine  are  protected  from  the 
wash  of  the  cutting  compound,  and  guards  are  provided 
to  keep  the  coolant  off  the  floor  under  all  operating 
conditions.  The  arrangement  of  these  guards  will  be 
seen  by  inspecting  the  various  views. 

The  spindle  drive  is  of  the  single-pulley,  constant- 
speed  type.  On  the  duplex  machine  one  pulley  drives 
both  spindles,  as  well  as  the  feed  mechanism.  The 
drive  pulley  is  provided  with  a  friction  clutch  so  that  it 
may  be  belted  directly  to  the  lineshaft.  T-slots  are  also 
provided  at  the  back  of  the  base  for  attaching  a  motor 
bracket.  A  special  countershaft  can  be  furnished  for 
use  where  conditions  make  it  necessary. 
Power  is  transmitted  from  the  constant-speed  shaft 

at  the  rear,  through  hardened  steel  gears  and  shafts, 
to  the  worm  and  wormwheel  spindle  drive,  shown  in 

Fig.  4.    The  worm  used  is  of  the  quadruple-thread  tj-pe, 
is  made  of  hardened  and  ground  alloy  steel,  and  is  car- 

ried in  a  complete  ball  bearing  mounting.     The  worm  J 
wheel  is  of  special  bronze  and  is  15  in.  in  outside  diam-  j 
eter.     This  type  of  spindle  drive  gives  a  smooth,  quiet  j 
action  even  on  severe  cuts,  and  thus  increases  the  en- 

durance of  the  cutters  and  the  life  of  the  machine. 

The  effectiveness  of  this  style  of  drive  is  stated  to  bej 
especially    noticeable   when   using   large   face   mills   orj 
gangs  of  slotting  or  forming  cutters. 

Changes  of  Speeds  and  Feeds 

Spindle  speed  changes  are  made  by  means  of  pick-off  j 
gears.  The  regular  equipment  includes  three  pairs  of' 
change  gears  and  two  pairs  of  back-gears  for  obtaining^ 
twelve  speeds,  which  are  indicated  on  an  attached  refer- 

ence plate.  Changes  are  made  by  removing  the  gearj 
case  cover  and  placing  the  proper  gears  on  the  vertical 
shafts. 

The  feed  mechanism  is  so  arranged  that  at  the  ter- 
mination of  the  table  feed  and  at  the  moment  of  re- 
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versing,  the  spindle  clutch  can  be  automatically  dis- 
engaged and  a  brake  applied.  This  construction  makes 

it  possible  to  stop  the  spindle  instantly  and  hold  it 
stationary  during  the  return  stroke  of  the  table.  This 
feature  adds  to  the  safety  of  the  operator  and  improves 
the  quality  of  the  finished  work.  Provision  is  made  for 
easily  disengaging  this  automatic  spindle  stop  when  the 
nature  of  the  work  is  such  that  it  is  not  needed.  A 
convenient  lever  enables  the  operator  to  run  the  spindle 
in  either  direction. 

The  lubrication  of  all  shafts  and  bearing  surfaces  is 
made  certain  by  the  use  of  centralized  oiling  stations. 

The  worm  and  wormwheel  run  continuously  in  a  bath 
of  oil. 

Stream  lubrication  for  the  cutters  and  work  is  pro- 
vided by  a  centrifugal  pump  with  a  capacity  of  from 

12  to  15  gal.  per  min.  This  supply  is  delivered  through 
a  3-in.  pipe  to  the  cutters.  The  removable  splash 
guards,  for  confining  the  spray,  are  so  designed  that 
they  allow  the  operator  to  stand  close  to  the  table.  Fast 
milling  speeds  and  feeds  are  made  possible  by  this 
ample  cutter  flooding  system. 

The  table  feed  mechanism  is  controlled  by  dogs,  so 
as  to  give  practically  any  combination  of  fast  and  slow 
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feeds  forward  and  an  automatic  quick  return.  This 
feature  takes  from  the  operator  all  the  labor  incident 
to  the  table  movements.  He  does  not  have  cause  to 
worry  about  running  into  the  cutters  when  advancing 
with  the  rapid  feed,  as  the  dogs  automatically  change 
to  the  slow  feed.  All  that  the  operator  has  to  do  is  to 
chuck  the  piece  of  work  and  throw  the  feed  lever.  The 
automatic  rapid  traverse  up  to  the  cutters  and  the 
automatic  return  are  made  at  a  constant  rate  of  150 
in.  per  minute. 

Sixteen  feed  changes  are  provided  through  change 
gears.  The  inside  of  the  feed  box  is  shown  in  Fig.  5, 
the  removable  change  gears  being  shown  at  the  extreme 
left.  By  removing  the  cover  plate  to  be  seen  back  of 
these  gears,  the  latter  may  be  removed.  Both  the  gears 
and  the  collars  at  the  right  of  them  may  be  reversed 
and  interchanged,  so  that  each  pair  of  gears  furnishes 
four  feeds.  The  arrangement  of  the  gears  for  any 
selected  feed  is  shown  on  a  feed  plate  attached  to 
the  feed  box  on  the  machine.  When  making  feed 
changes  it  is  not  necessary  to  stop  the  machine,  as  the 
feed  mechanism  can  be  disengaged  by  the  proper  setting 
of  a  lever  at  the  back  of  the  machine.  The  feed  mechan- 

ism is  protected  from  overload  damage  by  safety  de- 
vices for  both  the  feed  and  rapid  traverse  gear  trains. 

The  total  working  travel  of  the  table  is  48  in.  and 
the  working  surface  is  12  x  59  in.  Attention  is  called 
to  the  unusual  thickness  of  the  table,  giving  great 
stiffness.  On  the  widened-bed  type,  the  table  working 
surface  is  19  x  59  in.  The  overall  length  of  the  table 
is  74i  in.  in  each  case.  The  duplex  machine  weighs 
about  8,500  lb.  and  the  plain  machine  about  500  lb.  less. 

Practical  Examples  of  Automatic  Milling 

A  duplex  machine  set  up  for  milling  two  rows  of 
cast-iron  motor  frames  is  shown  in  Fig.  6.  The  cutters 
have  high-speed  steel  inserted  teeth,  run  at  39  r.p.m., 
and  remove  d^i  in.  of  metal  with  a  feed  of  71  in.  per 
minute.  The  production  is  120  pieces  per  hour.  This 
is  a  good  example  of  the  use  of  a  Cincinnati  standard 
indexing  base  for  the  holding  fixture.  These  indexing 
bases  are  16  x  36  in.  in  size  and  may  be  used  for  a 
large  variety  of  fixtures.  In  this  case,  while  the  cutters 
are  working  on  the  frames  in  one  holder  the  operator 
removes  and  replaces  four  frames  in  the  other.  As 
the  table  runs  back,  he  quickly  indexes  the  holders  and 
swings  the  rough  frames  into  milling  position,  and  then 
proceeds  to  remove  and  replace  four  more  frames  as 
before. 

Another  set  of  holding  fixtures  mounted  on  the  same 
kind  of  an  indexing  base,  is  shown  partly  swung  around 
in  Fig.  7.  Here  drop-forged  connecting  rods  are  hav- 

ing the  oil  dips  milled.  Four  54  in.  and  four  3i  in. 
diameter  cutters  are  used,  running  at  59  r.p.m.,  and 
the  feed  is  3i  in.  per  minute.  In  this  instance  a  duplex 
machine  is  used  as  a  plain  machine  with  only  one  head 
working.  The  time  per  piece  is  0.35  min.  The  illustra- 

tion is  also  a  good  example  of  how  the  drip  pans  and 
guards  are  arranged. 

The  milling  of  the  ends  of  main  bearing  caps  on  a 
plain  automatic  machine  is  shoviTi  in  Fig.  8.  These 
caps  are  drop  forgings  and  J  in.  stock  is  removed. 
Six  8J  in.  diameter  inserted-blade  side  mills  on  a  2-in. 
arbor  are  used,  and  they  run  at  38  r.p.m.  The  feed  is 
5S  in.  per  minute  and  the  time  per  piece  is  0.18  min. 
Three  caps  are  clamped  simultaneously  against  the  face 
of  the  fixture  with  one  movement  of  a  cam  lever. 

In  Fig.  9  is  shown  a  widened  duplex  machine  fitted 

with  a  special  double-spindle  carrier  on  the  left-hand 
headstock,  and  it  shows  how  the  machine  may  be  modi- 

fied to  meet  special  problems.  The  work  here  is  mill- 
ing the  pads  on  cast-iron  crankcases,  the  cutters  used 

being  74-in.  face  mills. 
Another  interesting  special  arrangement  of  a  duplex 

machine  is  shown  in  Fig.  10.  Here  two  gangs  of  cut- 
ters mounted  on  separately  driven  arbors  are  used. 

The  upper  gang  consists  of  four  7J  in.  diameter  mills 
running  at  38  r.p.m.,  and  the  lower  gang  is  made  up 
of  four  11  in.  diameter  mills  running  at  25  r.p.m.  The 
connecting  rod  bosses  are  milled  in  0.67  min.  per  piece, 
T^  in.  of  metal  being  removed  at  a  feed  of  3J  in.  per 
minute. 

Promoting  Trade  with  Southern  Spain 
The  decline  in  sales  of  American  goods  in  southern 

Spain  is  due,  in  the  opinion  of  Consul  William  C.  Bur- 
dett,  at  Seville,  to  inadequate  observance  by  American 
exporters  of  oft-repeated  injunctions  regarding  com- 

mercial dealings  with  foreign  customers,  according  to 
Commerce  Reports.  Attention  must  be  given  to  correct 
documentation,  the  proper  kind  of  packing  to  meet  local 
conditions,  the  tastes  of  the  population,  and  promptness 
in  making  shipments.  English  is  practically  unknown 
in  southern  Spain,  so  catalogs  and  correspondence  in 
English  represent  a  waste  of  time  and  money.  Again, 
in  the  matter  of  credits,  American  exporters  have  been 
too  prone  to  go  to  extremes,  occasionally  granting  either 
indiscriminate  credits  or  none  at  all. 

A  sales  campaign  in  Spain  has  better  chances  of  suc- 
cess if  the  country  is  divided  into  districts;  it  is  not 

a  unit  as  a  sales  area.  A  personal  visit  of  an  official 
of  the  firm  is  highly  desirable,  particularly  in  the  se- 

lection of  an  agent  in  southern  Spain.  The  number  of 
distribution  centers  in  different  sections  of  the  country 
would  be  decided  by  the  selling  potentiality  of  the  line 
in  question,  which  would  depend,  of  course,  on  the  buy- 

ing power  of  the  surrounding  region,  the  number  and 
standing  of  the  established  competitors,  transportation, 
and  banking  facilities. 

Fewer  Accidents  and  Greater  Production 

By  C.  R.  Hook 
Vice-President  and  General  Manager. 

The  American  RoUing  Mill  Co. 

One  could  very  profitably  spend  several  days  discuss- 
ing and  illustrating  how  a  proper  safety  program  in- 

creases efficiency  and  production  and  decreases  costs. 

I  don't  need  a  cost  sheet  or  an  accountant  to  tell  me 
dollars  have  been  saved  and  units  of  production  have 
been  increased  when  I  see  the  lost  time  accidents  in  a 
plant  reduced  from  one  hundred  and  eleven  to  three  in 
the  same  period  of  time.  I  have  the  record  of  a  plant 
employing  1,291  men.  Its  lost  time  accidents  have  de- 

creased in  number  from  thirty  in  the  month  of  July 
to  four  in  the  month  of  February.  During  the  same 
time  the  production  has  steadily  increased  and  in  Janu- 

ary when  they  had  their  best  accident  record,  they  broke 
all  the  production  records  of  their  steel  works  and  fin- 

ishing mills  that  had  ever  been  made  in  the  history  of 
the  plant.  Is  this  not  rather  significant  and  enlight- ening? 

Excerpts  from   a  speech  delivered  at  the   National   Conference 
of  Business  Paper  Editors  at  Middletown.  Ohio. 
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Making  the  Lawrance  Airplane  Engine 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

^  Methods  of  machining  the  aluminum,  air-cooled 
cylinders  —  A  master  connecting-rod  with  eight 

smaller  rods — A  single-throw  crankshaft 

B ,EGINNING  with  a  three  cylinder,  60-hp.  aero- plane engine  which  proved  very  successful  in 
small  planes  for  the  United  States  Navy,  the 

Lawrance  Aero  Engine  Corp.  of  New  York,  has  de- 
veloped this  type  of  motor  into  a  nine  cylinder  engine 

which  has  given  240  hp.  at  1,800  r.p.m.  This  is  the 
engine  with  which  Lt.  A.  W.  Gorton  of  the  Navy  won 
the  Curtiss  marine  trophy  race  at  Detroit  in  October, 
1922,  with  an  average  speed  of  112.65  miles  per  hr. 
over  a  course  of  160  miles.  In  reality  this  speed  is 
somewhat  more  than  appears  on  the  surface  as  it  in- 

cluded not  only  the  time  in  the  air,  but  the  time  required 

to  alight  on  the  water,  taxi  around  the  judge's  barge  in 
a  hairpin  turn,  and  take  off  again  on  the  fifth,  sixth  and 
seventh  laps,  as  called  for  by  the  rules  of  the  race. 

Being  an  air  cooled  engine  adds  interest  to  its  manu- 
facture and  the  cylinders  and  other  parts  properly  form 

the  basis  for  a  description  of  some  of  the  manufacturing 
methods.  The  cylinders  shown  herewith  are  for  the 
nine  cylinder  engine  and  have  a  bore  of  44  in.  by  54  in. 
stroke.  The  compression  ratio  is  5  to  1  and  the  engines 
are  rated  at  200  hp.  at  1,700  r.p.m.  The  fuel  consump- 

tion is  given  as  0.5  lb.  per  hp.-hr.  and  that  of  the  lubri- 
cating oil  as  0.03  lb.  per  horsepower-hour. 

The  cylinder  is  an  individual  aluminum  casting  with 
an  integral  head  in  which  are  cast  the  bronze  valve 
seats.  The  valve  guides,  also  of  bronze,  are  pressed  into 
place  in  the  conventional  way.  The  cooling  fins  are  of 
aluminum  and  are  a  part  of  the  cylinder  itself.  They  are 
made  thick  enough  to  be  finished  on  both  sides  and  to  a 

definite  thickness  so  as  to  give  the  desired  cooling  effects 
on  all  parts  of  the  cylinder.  A  heat  treated  steel  shell 
only  A  in.  thick  is  shrunk  into  place  after  the  cylinder 
casting  is  bored,  to  form  a  suitable  wearing  surface  for 
the  piston  and  its  rings. 
The  first  operation  on  the  cylinder  is  to  turn  twa 

chucking  locations  on  the  outside  of  the  air-cooling  fins 
for  holding  the  cylinder  casting  during  the  boring  oper- 

ation. The  cylinder  is  chucked  from  the  inside,  using 
the  stepped  jaws  of  the  chuck  both  for  centering  and 
driving,  as  shown  in  Fig.  1.  This  method  centers  the 
cylinders  from  the  bore  and  also  drives  it  for  the  turn- 

ing operation.  The  other  end  is  centered  on  a  boss 
attached  to  the  head  for  that  purpose. 

Machining  the  Cylinder 

After  the  cooling  fins  have  been  turned  to  their 
proper  sizes  diameters  are  carefully  measured  by  a  large 
micrometer  set  by  suitable  test  bars  and  the  cylinder 
is  then  ready  for  the  boring  operation,  as  shov/n  in 
Figs.  2,  3  and  4. 

How  the  cylinders  are  held  in  the  special  angle  chuck 

A,  with  the  arms  B  and  C  which  fit  over  the  turned  air- 
cooling  ribs  and  center  the  casting  as  well  as  holding  it 
for  the  boring  operation,  is  shovwi  in  Fig.  2.  The 
clamping  arms  cover  a  number  of  the  ribs  and  so  afford 
a  good  grip  on  the  cylinders. 

The  general  layout  of  the  cylinder  boring  job  is  shown 
in  Fig.  3,  which  gives  a  good  idea  of  the  tooling  of  the 
Gisholt  lathe  and  the  way  in  which  the  work  is  handled. 
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FIG.   1— TURNING  FINS  FOR  CHUCKING.     FIG.  2 — BORING   ON  GISHOLT 
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FIG.  3— DETAILS  OF  THE  TOOL.  LJVYOUT 

A  study  of  the  tool  equipment  in  the  main  turret  gives 

a  very  good  idea  of  the  boring  and  reaming,  an  unusual 
feature  of  this  cylinder  work  being  the  bar  A  which  is 

clamped  in  the  toolblock  turret  instead  of  in  the  main 
turret.  The  tool  block  also  shows  the  facing  tool  which 

is  in  position  for  work.  The  bar  A  is  for  recessing  the 

compression  chamber  of  the  cylinder,  the  bar  being 
run  inside  and  the  cutters  expanded  into  position  by 
means  of  the  lever  B.  This  is  shown  more  clearly  in 

Fig.  4.  Here  the  recessing  bar  A  is  shown  in  position 

for  entering  the  cylinder.  The  operator  expands  the 
cutters  for  counter  boring  by  means  of  the  lever  B. 

Two  cylinders  with  the  fins  turned  for  clamping,  but 
otherwise  in  the  rough,  are  shown  at  the  left. 

Turning  the  Cooling  Fins 

The  cylinder  is  next  mounted  on  a  suitable  mandrel  in 

an  engine  lathe  and  the  fins  turned  with  a  single  pointed 

form-tool  which  is  run  down  between  them.  This  method 

has  been  found  more  satisfactory  than  using  a  multiple 

pointed  tool  which  occasionally  catches  and  tears  some 

of  the  fins.  In  addition  to  obviating  this  difficulty  the 

single  pointed  tool  has  proved  to  be  about  as  rapid  as  the 
multiple  tool  in  the  long  run. 

There  remain  several  drilling  operations,  one  of  which 

is  shown  in  Fig.  5.  This  is  drilling  for  the  valve  stem 

guides,  the  cylinder  being  held  at  the  proper  angle  which 

is  8  deg.  in  this  case.  Then  the  spark  plug  holes,  the 
bolt  holes  in  the  lower  flange,  and  other  drilling  is  done, 

suitable  fixtures  being  provided  for  each  operation.  ̂ 
Having  nine  radial  cylinders,  this  engine  requires 

only  a  single-throw  crankshaft  and  what  is  known  as  a 
"master"  connecting  rod  with  eight  articulated  rods 

connected  to  ft.  This  construction  gives  a  long-bearing 

crankpin  as  shown  in  Fig.  6  where  it  is  being  held  for 

turning  in  the  lathe  by  means  of  suitable  blocks  at  each 

end  to  give  the  desired  throw.  The  overhang  of  the 

tool  is  usually  supported  by  a  block  on  the  tool  slide. 

The  sides  of  the  crankshaft  cheeks  are  finished  by  strad- 
dle milling  as  shown  in  Fig.  7,  the  milled  surfaces  being 

used  for  attaching  two  bronze  balance-weights  for  neu- 
tralizing the   reciprocating   and   revolving  forces   and 

FIG.  4— RECESSING  BAR  IN  TOOL-POST.     FIG.  5— DRILLING  FOR  
VALVE-STKM  GUIDES 
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FIG.  6— TURNING  CRANKPIN  ON  SHAFT.     FIG.  7— MILLING    WEBS  FOR  COUNTERWEIGHTS 

securing  a  minimum  of  vibration.  The  method  of  hold- 
ing the  crankshaft  can  be  clearly  seen,  one  end  being 

held  in  a  3-jawed  chuck  and  the  other  supported  by  the 
auxiliary  shaft  A. 

Two  of  the  drilling  operations  on  the  master  rod  are 
shown  in  Fig.  8,  one  of  them  being  necessary  in  order 
to  clamp  the  cap  and  the  rod  together.  The  joints  of  the 
rod  and  cap  have  been  previously  milled  in  suitable  fix- 

tures. Drilling  the  bolt  holes  is  done  in  the  fixture  at 
the  left,  the  rod  being  held  in  position  by  the  hairpin 
bolt  A.  The  rod  is  clamped  firmly  to  the  bushing  plate  B 
which  simply  rests  on  the  uprights  C  and  D  to  make  it 
easy  for  the  operator  to  handle  the  rod  under  the  ver- 

tical drilling  machine  shown. 

Drilling  Knuckle  Pin  Holes 

Using  the  bolt  holes  to  locate  the  rod  in  the  second 
drilling  fixture,  it  is  held  in  position  by  the  two  C-clamps 
shovra.  The  first  operation  for  drilling  all  knuckle  pin 
holes  and  also  the  small  end  of  the  rod  is  shown  in 
Fig.  11. 

The  master  connecting  rod  is  of  I-section,  forged  from 
chrome-nickel  steel  and  its  large  end  is  provided  with 
flanges  on  each  side  which  flanges  carry  the  knuckle 
pins  for  the  eight  articulated  rods.  The  large  end  of 
the  master  rod  carries  a  bearing  cap  as  usual  in  connect- 

ing rod  practice,  this  cap  having  corresponding  flanges 
as  can  be  seen  in  the  illustrations  which  follow.  In  Fig. 
9  is  shown  the  machining  of  two  such  caps  at  one  opera- 

FIG.  10— FACING  ROD  AND  CAP 

PIG.   8— DRILLING  BOLT  HOLES   IN  ROD.     FIG.  9— TURNING  THE  ROD-CAPS 
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FIG.   11— DRILLING  FOR   KNUCKLE  PINS.      PIG.    12— DRILLING  ARTICULATED  RODS 

tion,  both  caps  being  clamped  on  a  mandrel  A,  the  bore 
having  been  previously  machined.  The  caps  are  held 
together  by  the  chuck  jaws  which  also  hold  them  firmly 
on  the  mandrel  and  drive  them  for  the  turning 
operation. 

The  caps  are  separated  and  each  assembled  to  a 
master  rod  as  shown  in  Fig.  10.  The  rod  and  cap  are 
worked  as  a  unit  from  this  point  and  are  very  carefully 
located  on  the  face  plate  by  means  of  a  suitable  surface 
gage.  When  properly  adjusted  the  rod,  is  held  against 
the  face  plate  by  means  of  the  clamps  shown,  the  out- 

side of  the  flange  faced  and  the  hole  finish  bored. 

Rod  and  Cap  Operations 

In  Fig.  11  both  the  rod  and  cap  are  drilled  together,  a 
single  drilling  bushing  being  moved  from  hole  to  hole 
in  the  fixture.  As  may  be  imagined  great  accuracy  is 
necessary  in  the  making  of  this  fixture,  so  as  to  secure 
the  proper  alignment  of  the  holes  for  the  knuckle  pins. 

Another  connecting  rod  operation  (this  time  on  an 
articulated  rod)  is  shown  in  Fig.  12  where  the  holes  for 
both  the  piston  pin  and  the  knuckle  pin  are  being  drilled 
at  opposite  ends  of  the  rod  in  the  same  fixture.  The 

view  also  shows  that  the  articulated  or  "baby"  rods  are 
hollow,  the  drilled  end  being  shown  at  A. 

One  of  the  milling  operations  on  the  master  rod  is 
shown  in  Fig  13  where  the  channel  is  being  machined 
with  an  end  mill  on  a  vertical  machine.  The  large  end 
of  the  rod  is  held  in  the  fixture  shown,  being  supported 
by  the  flanges.  The  small  end  is  supported  by  the  jack  A 
and  held  down  by  the  hairpin  clamp  B. 

Trigonometry  Problems  from  the 
Drafting  Room 
By  E.  D.  Thompson 

The  two  problems  that  are  shown  herewith  came  up 
in  the  drafting  room,  and  caused  considerable  trouble. 
We  were  not  satisfied  with  the  solutions  obtained.  The 
thought  came  to  me  that  some  of  the  readers  of  the 
American  Machinist  who  are  experts  on  trigonometry 
could  throw  some  light  on  the  problems. 

[Editor's  Note:     The  problems  hardly  require  expla- 

FIG.   13— MILLING  THE  CHANNEL 
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TWO  PROBLEMS  IN  TRIGONOMETRY  ARISING 
IN  THE  SHOP 

nation.  Problem  1  can  be  solved  in  several  ways  which 

result  in  fourth-power  equations  that  are  rather  diffi- 
cult of  solution.  Problem  2  appears  to  offer  more  diffi- 

culties. The  simplest  and  least  involved  solutions  are 
the  most  desirable  ones,  in  view  of  the  fact  that  the 
results  are  for  actual  shop  use.  Send  in  your  solution 

so  that  Mr.  Thompson's  troubles  can  be  ended.] 
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Internal  Grinding  and  Its  Advantages 
By  frank  W.  CURTIS 

Grinding  as  a  means  of  producing  precision  parts — Factors 
that  influence  internal  grinding — Types  of  internal  grinding 

machines — Selection  of  grinding  wheels 

THE  FINAL  machining  of  inside  circular  surfaces 
of  mechanical  units  where  limits  of  accuracy  are 
close  and  finish  in  important,  is  probably  accom- 

plished more  satisfactorily  by  internal  grinding  than  by 
any  other  means.  It  is  a  method  that  insures  a  true, 
smooth  hole  and  is  becoming  universally  recognized  as 
a  means  of  producing  precision  parts.  The  limitations 
of  an  internal  grinding  machine  are  in  no  way  held  to 
any  special  type  of  work,  as  machines  on  the  market  are 
adapted  for  work  ranging  from  typewriter  parts  to 
turbines  of  large  size. 

Grinding  is  the  only  method  for  finishing  metal  parts 
after  hardening  and  in  this  respect  has  many  advantages. 
Most  metal  parts  will  run  out  of  round  after  being 
hardened  and  if  their  use  in  a  unit  is  important  it  would 
be  poor  policy  to  use  them  without  first  truing  the  holes 
or  faces  on  a  grinding  machine. 

Components  made  of  cast  iron,  such  as  cylinders  re- 
quiring a  fine  and  accurate  finish,  are  generally  finished 

by  reaming,  rolling  or  grinding.  In  order  to  produce  a 
smooth  hole  by  reaming,  it  is  necessary  to  use  several 
sizes  of  reamers  and  remove  only  0.001  in.  on  the  last 
or  final  cut. 

The  rolling  method  is  accomplished  by  passing  a  tool 
containing  a  number  of  hardened  rolls  through  the  bore 
after  reaming.  The  diameter  of  the  tool  is  somewhat 
larger  than  the  reamed  bore  and  its  action  is  to  squeeze 
or  compress  the  metal.  There  is  a  tendency  for  the 
metal  to  relax  after  the  rolls  are  withdrawn.  The  bore 
after  this  operation  is  larger  +.han  the  reamed  size. 
For  example,  a  cylinder  reamed  to  3.996  in.  is  rolled 
with  a  tool  4.002  in.  in  dia.,  and  the  finished  size  is 
3.998  in.  Unless  the  work  being  rolled  is  uniform  and 
properly  ribbed,  the  bore  will  vary  somewhat  in  size. 
Grinding  of  such  holes  is  considered  to  be  superior  in 
most  cases,  a  fact  which  is  recognized  especially  by 
manufacturers  of  cylinders  having  sliding  units  such  as 
pistons  and  piston  rings  sliding  through  them. 

In  determining  the  factors  influencing  an  internal 
grinding  problem  the  following  points  will  be  of  assist- 

ance in  checking  up  necessary  information. 
Design  of  part 
Production  required 
Fixtures 
Type  of  machine  and  wheel  required 
Amount  of  material  to  remove 
Setting  up  operation 
Speeds  and  feeds  of  machine  and  work 
Gaging  of  surfaces  being  ground 
Obtaining  production 
Safety  guards 

The  design  of  the  part  should  be  well  considered  as 
the  type  and  size  of  machine  and  the  grade  of  wheel 

depend  entirely  upon  the  shape  and  size  of  the  work, 
the  material  of  which  it  is  made,  and  the  accuracy  re- 

quired in  the  operation.  A  hole  should  not  have  more 
surface  than  required  for  its  particular  function.  An 
example  of  work  on  which  too  much  surface  was  ground 
is  shown  in  Fig.  1  in  which  the  work  A  had  been  ground 
as  shown  at  B  until  investigation  proved  that  the  method 
at  C  with  the  work  having  a  relief  D,  was  just  as  satis- 

factory.    The  result  was  that  the  wheels  lasted  longer 
•Work  A 
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COMPONENT   REDESIGNED   TO   OMIT 
UNNECESSARY  GRINDING 

between  dressings,  gave  longer  life,  and  production  was 
considerably   increased. 

Several  examples  of  work  requiring  internal  grinding 
are  illustrated  in  Fig.  2.     Each  part  shown  is  ground  on 

im+o-ooos 
Grind 

\<-4"A 
FIG.  2— VARIOUS  CLASSES  OF  WORK  REQUIRING 

INTERNAL  GRINDING 

a  different  type  of  machine.  At  A  is  shown  a  small 
hardened  steel  bushing  which  is  held  in  a  collet  on  a 
small  machine.  Work  of  this  kind  is  produced  very 
rapidly  as  only  a  small  amount  of  material  is  removed 
and  no  special  fixture  or  chuck  is  required  for  holding. 
The  part  shown  was  finished  to  0.001  in.  in  30  sec,  with 
0.004  in,  of  material  removed. 
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FIG.  3 — DIAGRAMMATIC  SKETCH  SHOWING  SEVERAL  FORMS  OF  INTEItNAL,  GRINDING 

The  spur  gear  B  is  best  produced  on  an  automatic  in- 
ternal grinding  machine.  A  special  fixture  is  required 

in  order  to  locate  the  work  from  the  pitch  diameter. 
Three  pins  are  generally  used  and  clamps  are  applied  to 
hold  the  work  in  place. 

The  connecting  rod  shown  at  C  is  produced  on  a  ma- 

FIG.  4- 
-INTERNAL  GRINDING  OPERATION  ON 

AN  ENGINE  LATHE 

chine  having  a  large  swing.  The  fixture,  if  only  one 
piece  is  done  at  a  time,  must  be  properly  balanced,  which 
in  fact  is  a  point  very  essential  in  all  grinding  opera- 

tions where  the  work  revolves.  Fixtures  for  this  class 
of  work  are  light  in  construction  and  very  little  pressure 
is  required  to  hold  the  work  because  the  amount  of  stock 
removed  is  always  held  to  a  minimum. 

The  cylinder  shown  at  D  could  not  be  revolved  very 
well  and  for  this  reason  is  ground  on  a  cylinder  grinding 
machine.  The  work  is  clamped  in  a  fixture  on  a  cross 
table  which  is  indexed  according  to  the  center  distances 
of  the  holes  E  so  that  all  of  the  internal  grinding  is 
done  in  one  setting.  The  wheel  is  the  only  moving  part 
and  its  action  is  explained  in  the  discussion  of  the  next 
illustration. 

In  order  to  show  some  of  the  various  types  of  machines 
»ised  for  internal  grinding  Fig.  3  is  given  in  diagram- 

matic form.  Before  going  into  the  details  of  these  types, 
let  us  refer  to  Fig.  4,  which  shows  an  internal  grinding 

operation  on  an  engine  lathe.  While  the  grinding  appara- 
tus may  be  considered  as  an  attachment,  there  are  many 

advantages  connected  with  its  use.  When  only  a  few 

parts  are  produced,  a  set  up  of  this  kind  is  very  economi- 
cal. The  accuracy  depends  upon  the  accuracy  of  the 

machine  tool  to  which  it  is  applied.  The  illustration 
shows  a  Dumore  grinder  set  up  on  a  standard  engine 
lathe  for  regrinding  motorcycle  cylinders.  The  grinder 
is  fastened  in  the  tool  post  and  is  fed  into  the  work  by 
mechanical  feed.  The  work  is  seen  clamped  to  a  face 
plate,  a  center  locating  plug  centralizing  the  cylinder 
and  a  bolt  through  the  valve  hole  acting  as  a  driver  as 
well  as  a  means  of  clamping.  While  this  is  not  strictly 
a  production  operation,  the  grinding  time  averages  12 

PIG.  5- 

-AN  INTERNAL  GRINDING  OPERATION  ON  THE 
INDIAN  MOTORCYCLE  CYLINDER 



May  3,  1923 Build  Bigger  Profits  with  Better  Equipment 

655 

PIG.  6— CYLIXDEK  GUINDl.XU  ON  CHUCKING  GKl.XDING    MACHINE 

to  14  min.  per  cylinder.  Due  to  the  hardness  of  the 
material,  resulting  from  wear  it  receives  in  operation,  a 
46K  silicate  wheel,  Waltham  made,  is  used.  The  wheel 
is  2i  in.  in  diameter  with  a  i  in.  face  and  is  run  at 
5,500  ft.  per  min.  This  is  a  very  interesting  internal 
grinding  operation  and  is  given  as  an  example  to  show 
the  use  of  this  type  of  grinder.  The  same  cylinder  is 

illustrated  later  in  this  article  as  ground  on  a  produc- 
tion basis. 

Referring  to  A,  Fig.  3,  an  example  of  plain  grinding 
is  shown.  The  wheel  is  mounted  on  a  spindle  B,  which 
is  held  on  a  cross  slide.  Movement  in  and  out  may  be 
either  by  hand  or  automatic.  At  C  is  shown  a  form 
grinding  operation.  In  this  method  the  wheel  is  located 
in  the  bore  of  the  part  to  be  ground  and  is  then  moved 
into  the  work.  The  wheel  is  dressed  to  a  form  to  cor- 

respond with  the  contour  of  the  hole.  This  method  is 
not  commonly  used  as  the  wheel  will  not  hold  its  shape 

a  great  length  of  time.  D  shows  the  method 
used  for  generatmg  an  irregular  contour.  The 
path  of  the  wheel  is  controlled  by  the  form 
block  E. 

At  F  is  shown  a  duplex  or  two-spindle  ma- 
chine suitable  for  grinding  both  ends  of  a  com- 

ponent in  one  setting.  The  heads  are  fastened 
on  a  slide  which  oscillates  back  and  forth,  so 
that  only  one  wheel  is  engaged  at  a  time.  A 
generating  type  of  machine  in  which  the  wheel 
is  stationary  and  the  work  is  swung  around  is 
shown  at  G.  In  operating  this  type  of  machine 
the  spindle  is  moved  into  the  work  so  that  the 
wheel  is  in  correct  relation  with  the  radius 
required,  and  as  the  work  revolves,  it  is  swung 
as  indicated  by  the  arrow. 

In  Fig.  2  at  Z)  was  shown  a  cylinder  block  as 
ground  on  a  machine  designed  for  the  purpose. 
The  principle  of  this  type  of  machine  is  shown 
at  H  in  Fig.  3.  The  wheel  revolves  in  a  spindle 
which  in  turn  revolves  around  the  center  of  the 
work  at  an  adjusted  radius.  Adjustment  for 
size  is  obtained  by  means  of  a  hand  wheel 

located  on  the  grinding  head.  The  machine  is  adapted 
to  large  work  and  components  which  cannot  very  well 

FIG.   7— INTERNAL  GRINDING  ON  THE  DUPLEX  MACHINE 

FIG.  8— ROUGH  AND  FINISH  GRINDING  WITH  ONE  SET-UP 

be  balanced  on  revolving  fixtures  or  work-holding  chucks. 
As  the  internal  grinding  machine  is  a  precision  ma- 

chine tool  from  which  very  fine  work  is  ex- 
pected, great  care  should  be  taken  to  see  that 

all  bearings  and  running  parts  are  properly 

oiled.  The  spindles  are  adjusted  in  the  bear- 
ings with  little  clearance,  on  account  of  the 

high  speed  at  which  they  run,  and  poor  oil  or 
oil  too  thick  will  cause  them  to  stick.  Special 

spindle  oils  are  available. 
Whenever  possible  an  exhaust  line  should  be 

provided  in  the  set-up  so  that  the  dust  will  not 
be  left  to  lodge  around  the  bearings  of  the  ma- 

chine and  to  circulate  around  the  room,  causing 
damage  to  surrounding  machine  tools. 

One  of  the  mpst  important  factors  connected 
with  internal  grinding  is  the  wheel.  Unless  a 
wheel  is  of  correct  grade  and  run  at  a  proper 
speed,  the  result  will  not  be  satisfactory. 
Proper  dressing  of  a  wheel  is  essential  as  the 
condition  of  the  wheel  governs  the  quality  of 
the  work.  No  work  can  be  truer  than  the 
wheel  that  produces  it.  A  wheel  which 
will  glaze  is  generally  too  hard  and  softer 
grades  should  be  tried.  A  good  rule  is  to  use 
as  soft  a  wheel  as  possible,  that  is,  one  that  will 
stand  up  under  normal  cuts,  as  the  soft  wheel 
cuts  more  freely  and  more  rapidly  than  the  hard 
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wheel.  A  wheel  of  fine  grain  does  not  always  insure  a 
fine  finish.  The  condition  of  the  face  of  the  wheel,  true 
running,  and  the  speed  and  feed  used  will  govern  the 
finish  more  than  will  the  coarseness  or  fineness  of  the 
grit  of  which  the  wheel  is  composed. 

Next  to  the  grade,  perhaps  the  speeds  and  feeds  of 
wheels  are  factors  requiring  the  most  consideration. 
Although  the  wheel  is  correct  in  grade,  it  may  be  use- 

less without  the  proper  speed.  A  wheel  running  at  too 
low  a  speed  may  be  compared  to  a  soft  lathe  tool  in  that 
it  wears  off  rapidly.  Proper  feeds  and  speeds  will 
generally  insure  long  life,  as  very  little  will  be  worn 
off  the  wheel.  A  properly  selected  wheel,  running  at 
correct  speed  and  feed,  should  not  wear  more  than  0.0005 
in.  per  hole,  in  grinding  an  automobile  cylinder  with  a 
bore  of  4  in.  A  recent  test  on  a  medium-grade  cylinder 
showed  that  325  holes  wore  the  wheel  down  i  in.  (from 
3  in.  to  2J  in.  in  diam.  This  shows  approximately 
0.0015  in.  per  hole  and  includes  the  material  taken  off 
the  wheel  at  dressings.  The  amount  of  metal  removed 
was  0.012  in.  on  the  diam.  This  remarkable  perform- 

ance can  be  credited  to  correct  speed  and  feed,  and 
knowledge  of  how  to  dress  the  wheel,  although  such 
results  cannot  always  be  obtained. 
A  grinding  operation  on  the  Indian  motorcycle 

cylinder  is  shown  in  Fig.  5.  The  machine  used  is  a 
Heald  No.  55.  The  material  is  cast  iron  having  a 
scleroscope  hardness  of  40  to  42.  The  fixture  holds  the 
cylinder  stationary  by  means  of  a  swinging  clamp  which 
grips  the  work  below  the  flange  on  an  accurately  finished 
diameter.  A  plug  attached  to  the  large  handwheel  shown 
at  the  right,  locates  the  top  of  the  cylinder.  Pres.sure 
applied  to  the  locating  plug  forces  the  flange  of  the 
cylinder  to  an  end  stop  against  the  swinging  clamp  and 
also  against  the  stationary  portion.  The  bore  is  3.125 
in.,  having  only  0.0005  in.  tolerance;  the  length  of  the 
ground  portion  is  7  in.;  0.011  in.  is  removed;  and  the 
operation  is  completed  in  9  min.  A  3-in.  special  cup 
wheel,  No.  40-S  carborundum,  is  used,  running  at 
5,500  r.p.m.,  or  a  speed  of  4,300  ft.  per  min.  The 
eccentric  runs  at  82  r.p.m.  and  the  feed  is  0.062  in. 
per  revolution  of  the  eccentric.  Approximately  25 
pieces  are  ground  to  each  dressing  of  the  wheel  and  the 
life  of, the  wheel  is  5  dressings,  or  125  pieces.  The 
gaging  is  accomplished  by  means  of  an  Ames  dial 
indicator  mounted  in  a  special  frame  having  two  sleds, 
or  locating  blocks,  hardened  and  ground.  The  handle 
attached  is  flexible,  so  that  the  gage  takes  its  own 
course  and  is  not  likely  to  be  cocked  or  forced  in  crooked. 
This  gage  embodies  a  three-point  principle  that  insures 
accurate  readings.  The  operation  is  very  efficient  and 
the  data  shown  are  the  result  of  many  tests  made  to 
determine  the  correct  wheel,  feed  and  speed. 

Grinding  Aeroplane  Motor  Cylinder  Sleeve 

Another  method  of  grinding. a  cylinder  is  shown  in 
Fig.  6,  where  the  Bryant  chucking  grinding  machine  is 
in  use.  In  this  operation  the  part  revolves  in  a  specially 
designed  fixture  which  locates  the  work  on  two  pre'n- 
ously  finished  ground  diameters.  Two  small  clamps  are 
used  to  hold  the  cylinder  in  place.  The  bore  is  4.25  in. 
in  diam.,  and  9  in.  long,  and  0.015  in.  to  0.018  in.  of 
metal  is  removed.  The  limits  of  bore  are  =t0.001  in. 
and  the  production  is  5  pieces  per  hour.  One  of  the 
advantages  of  this  type  of  machine  is  that  the  grinding 
head  drops  out  of  the  way  when  the  wheel  is  withdrawn 
from  the  work,  a  feature  that  facilitates  gaging  and 
loading. 

Mention  has  been  made  of  the  duplex  internal  grinding 
machine  and  in  Fig.  7  is  shown  a  set-up  on  a  machine 
of  this  type  manufactured  by  the  Heald  Machine  Co. 
The  component  shown  on  the  right  hand  end  of  the  ma- 

chine is  ground  internally  on  both  ends  at  one  setting, 
insuring  concentricity.  The  fixture  located  on  the  table 
of  the  machine  as  shown  has  a  revolving  portion  which 
holds  the  work,  being  driven  by  a  separate  belt.  The 
spindles  oscillate  back  and  forth,  only  one  in  operation 
at  a  time.    The  wheels  run  at  5,000  ft.  per  minute. 
When  holes  of  small  depth  require  both  rough  and 

finish  grinding,  it  is  of  advantage  to  do  these  operations 
in  one  setting  if  possible.  Fig.  8  shows  two  wheels  set 
up  on  a  special  spindle  for  grinding  the  work  A.  Wheel 
B  is  the  rougher  and  removes  all  but  0.002  in.,  while 
wheel  C  is  the  finisher  and  completes  the  hole.  The 
design  of  the  component  is  often  of  such  shape  that 
two  settings  would  require  as  high  as  0.005  in.  to  be 
removed  by  the  finishing  wheel  in  order  to  insure  that 
the  hole  clean  up,  and  for  that  reason  a  set  up  as  shovm 
will  give  better  results  and  will  prolong  the  life  of  the 
finishing  wheel. 

Requirements  of  a  Good  Draftsman 
By  H.  R.  Johnson 

On  page  468,  Vol.  58,  of  the  American  Machinist,  I 

read  the  article  entitled  "Simplicity  in  Machine  Design" 
by  Entropy.  He  states  that  it  is  a  simple  thing  to  learn 
to  be  a  draftsman.  All  that  is  necessary  to  know  is  a 
little  about  projections,  something  of  conventionalities 
and  acquire  some  dexterity  of  hand. 

In  addition  to  this  I  would  say  a  draftsman  has  to  be 
a  fairly  good  mathematician,  must  be  able  to  figure 
stresses  and  strains,  must  understand  all  classes  of 
gearing,  mechanical  motions  and  mechanics  in  general. 
He  has  to  know  enough  about  the  pattern  shop  and 
foundry  so  the  parts  he  designs  will  not  require  a  half 
dozen  core  boxes  to  cast  the  part.  He  has  to  know 
something  about  what  can  be  done  and  what  can  not 
be  done  in  the  machine  shop  in  regard  to  machining 
castings  and  stock.  He  must  be  fairly  accurate  and 
fast  at  the  same  time,  as  a  slow  man  will  not  be  tol- 

erated in  a  lot  of  places. 

The  writer  has  worked  as  a  draftsman  for  the  past 
ten  years  in  a  dozen  places,  large  and  small  in  differ- 

ent parts  of  the  country  and  can  easily  state  that  if  he 

measured  up  to  Entropy's  standard  of  the  draftsman, 
he  would  not  have  lasted  two  days  on  any  job  he 
ever  had. 

In  my  estimation  a  draftsman  is  not  a  necessary  evil 
and  a  man  in  a  rut  who  will  never  get  any  farther  as 
some  of  the  wise  ones  would  tell  us.  On  the  contrary 
he  is  ju.st  as  important  a  cog  in  the  machinery  of  a 
manufacturing  concern  as  the  toolmaker,  machinist  or 

pattern  maker. 
A  good  draftsman  is  paid  just  as  much  and  more  than 

the  best  of  mechanics,  and  works  a  shorter  length  of 

time  for  it.  The  draftsman's  chances  of  advancement 
are  better  than  the  shop  man's  because  he  generally  has 
a  better  education.  It  cannot  be  denied  that  a  great 
number  of  the  present-day  chief  engineers,  general 
managers  and  superintendents,  at  one  time,  worked  as 
draftsmen.  These  statements  are  facts  based  upon 

actual  experience  and  not  from  someone's  idea  of  the 
situation,  and  they  prove  that  a  draftsman  must  know 
something  more  than  Entropy  claims  is  necessary. 
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The  Austrian  Workman 

By  James  A.  G.  Pennington 

The  conditions  under  which  the  present  day  Austrian 

■workman  performs  his  work  are  largely  governed  by 
federal  laws.  His  safety  is  a  matter  of  federal  legis- 

lation. In  fact  such  questions  as  life  insurance,  sick 
benefit,  pensions  and  working  hours  are  all  fixed  by 
law.  The  question  of  wages  is  settled  between  the  em- 

ployers and  the  labor  unions,  who  are  very  strong  in 
Austria.  Where  the  workman  lives  in  a  factory  owned 
house,  the  federal  law  makes  certain  provisions  but 
otherwise  leaves  matters  to  local  authorities. 

Just  at  present  the  Austrian  workman  is  living  in 
the  silk  shirt  era  as  it  was  called  in  America.  He  does 
not,  however,  buy  silk  shirts  and  automobiles  as  they 
are  in  most  cases  more  expensive  than  in  America,  but 
he  throws  his  money  away  on  other  luxuries.  Formerly 
the  workman  was  satisfied  if  he  could  have  a  place  to 
live,  buy  three  meals  a  day  and  put  something  aside  for 
a  rainy  day.  Now  that  is  a  thing  of  the  past.  He 
drinks  wine  instead  of  beer,  buys  fine  clothes,  spends 
a  lot  of  money  at  the  candy  shop  and  confectioners,  has 
better  meals  than  formerly ;  but  he  saves  nothing,  which 
is  easy  to  understand. 

Saving  money  in  Austria  today  is  out  of  the  question 
for  the  average  person.  If  one  deposits  a  certain  sum 
of  money  in  the  bank  today  it  may  be  worth  only  half 
as  much  in  thirty  days,  because  of  the  steady  deprecia- 

tion of  the  Austrian  currency.  For  instance  in  June, 
1922,  it  took  10,000  crowns  to  equal  one  dollar,  but  by 
the  middle  of  July  the  dollar  had  a  value  of  35,000 
crowns.  In  other  words  a  given  sum  of  money  deposited 
early  in  June  was  worth  less  than  one  third  in  a  little 
over  a  month.  The  only  way  for  people  to  put  aside 
money  and  not  have  it  become  worthless  is  to  buy  stocks 
and  bonds,  although  even  this  method  of  saving  is  far 
from  safe.  Most  people,  including  the  workman,  either 
throw  away  their  surplus  funds  or  buy  useful  articles 
before  the  currency  value  goes  down  and  the  price  of 
the  goods  goes  up. 

Fluctuating  Values  of  Wages  and  Money 

The  amount  of  wages  for  the  workmen  is  variable. 
As  the  crown  falls  in  value  the  wages  go  up,  although 
they  do  not  keep  step  with  each  other.  The  wages  are 
always  two  weeks  or  a  month  behind  notwithstanding 
the  fact  that  each  factory  has  clerks  doing  nothing 
else  but  correcting  the  scale  of  pay.  On  July  18th  the 
scale  of  wages  for  metal  and  rubber  workers  averaged 
400,000  crowns  a  month.  Since  then  they  have  about 
doubled,  but  it  must  be  remembered  that  in  September 
the  dollar  was  worth  75,000  crowms.  These  are  the 
highest  paid  workmen  and  of  course  the  sum  sounds 
enormous,  but  expressed  in  dollars  it  was  only  about 
twelve  dollars  a  month.  The  Unions  fix  the  rate  of  pay 
and  do  not  allow  a  good  workman  to  be  paid  a  higher 
hourly  rate  than  a  poor  one,  so  the  factory  management 
endeavors  to  give  the  good  workman  the  best  paid  work. 
In  this  way  the  objections  to  a  fixed  rate  of  pay  are 
largely  overcome. 

In  connection  with  the  labor  unions  it  is  interesting 
to  note  that  they  are  both  labor  and  political  organiza- 

tions. The  workmen  are  all  socialists  and  formerly 
controlled  the  government  absolutely,  but  in  the  summer 
elections  a  more  conservative  and  capable  government 
was  elected  by  the  Christian-Socialist  party. 

Communism  among  the  workmen  seems  to  be  a  thing 
of  the  past.  Vienna  vdth  a  population  of  two  million  and 
the  largest  factory  district,  formerly  had  quite  a  few 
communists  among  the  workers,  but  they  have  all  been 
thrown  out  by  the  men  themselves.  This  is  true  of 
most  industrial  centers  of  Austria,  although  in  the 
Wiener-Neustadt  district  there  is  still  a  great  deal  of 
radicalism.  However,  the  Austrian  workman  in  gen- 

eral is  a  good  natured,  intelligent  individual,  who  is  not 
given  to  radicalism,  although  he  calls  himself  a  socialist 
and  without  exception  belongs  to  a  labor  union. 

Safety  Regulations  Not  Always  Observed 

Safety  regulations  and  appliances  are  required  by 
law  that  are  very  strict  but,  as  in  America,  the  work- 

men themselves  often  do  not  observe  them.  Such  things 
as  guards  over  exposed  gears  or  chains  are  to  be  found 
on  all  machine  tools.  Large  driving  belts,  such  as  are 
used  to  operate  tin  plate  rolling  mills  are  enclosed  and 
in  every  possible  way  the  safety  of  the  workman  is 
provided  for.  Where  necessary  the  men  are  provided 
with  goggles  and  helmets,  but  as  a  rule  it  is  hard  to 
make  them  wear  such  articles.  When,  however,  a  work- 

man is  injured  in  a  factory  the  case  does  not  go  to 
court,  because  the  insurance  takes  care  of  accident  and 
definite  amounts  are  allowed  for  various  injuries.  This 
avoids  litigation  which  is  often  expensive  for  the  fac- 

tory, workman  or  both  and  everyone  knows  what  to 
expect  if  a  given  accident  occurs.  The  question  of  how 
the  accident  has  happened  has  nothing  to  do  with  the 
amount  paid,  provided  the  manufacturer  has  lived  up 
to  the  law  regarding  safety  appliances. 

The  workman  must  take  out  both  sick  benefit  and  life 
insurance.  His  employer  pays  one-third  and  he  two- 
thirds  of  the  premium  which  is  deducted  from  his  pay. 
Any  taxes  such  as  income  are  also  deducted  and  paid 
to  the  state  by  the  employer.  If  a  workman  becomes 
incapacitated  for  work  through  age  or  for  any  other 
reason  he  receives  a  pension  from  the  state,  but  it  is 
so  small  at  present  that  he  would  starve  to  death  with- 

out any  other  source  of  income.  During  his  period  of 
employment  each  workman  receives  free  medical  atten- 

tion and  if  necessary  all  his  hospital  expenses  are  paid 
by  his  employer. 

Welfare  work,  as  developed  in  the  United  States,  is 

not  popular  with  employer  or  employee.  A  workmen's 
council  handles  all  matters  which  may  arise  between  the 
factory  management  and  the  men,  whether  they  involve 
individuals  or,  groups  of  employees.  Should  a  given 
workman  have  a  grievance  of  any  sort  he  must  lay  it 
before  his  council.  The  council  decides  whether  the 
grievance  is  justified  and  if  so  lays  the  matter  before 
the  factory  management.  Questions  of  a  collective 
nature  are  handled  in  the  same  manner.  This  method 
of  handling  disputes  has  been  found  satisfactory  to 
both  sides. 

No  Profit  in  Lunch  Rooms 

To  provide  suitable  mid-day  meals,  the  factories  oper- 
ate lunchrooms  and  cafes  which,  needless  to  say,  are 

operated  at  a  loss.  The  patronage  given  these  places 
by  both  the  workmen  and  the  clerical  staffs  is  very  large 
because  it  is  the  most  inexpensive  way  to  secure  a  satis- 

factory meal.  The  management  does  not  furnish  enter- 
tainments during  the  noon  hour,  but  in  many  instances 

places  an  auditorium  at  the  disposal  of  the  workmen. 
The  men  themselves  furnish  and  pay  for  the  amuse- 

ments, which  range  from  music  rendered  bv  their  own 
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band  to  that  of  famous  opera  singers  and  include  other 
forms  of  entertainment.  The  present  day  audiences  at 
the  opera  in  Vienna  could  learn  a  great  deal  regarding 
silence  and  general  good  behavior  from  the  workmen. 

Children's  playgrounds,  day-nurseries,  visiting  nurses, 
etc.,  are  all  provided,  not  by  the  factory  management, 
but  by  the  workmen  themselves  and  this  form  of  wel- 

fare work  has  proved  most  satisfactory.  The  workmen 

don't  feel  that  the  management  is  always  butting  in  on 
their  affairs  and  yet  the  same  benefits  are  obtained 
without  a  certain  paternalism  on  the  part  of  the  em- 
ployer. 

WOEK  Day  of  Universal  Length 

The  8-hour  day  is  universal  in  Austria  and  even  ex- 
tends to  the  stores  and  shops.  In  the  steel  industry  the 

8-hour  day  is  used  and  has  been  found  perfectly  satis- 
factory. The  efficiency  of  the  workmen  is  much  higher 

than  just  after  the  war,  but  has  not  reached  the  prewar 
standard  except  in  piece  work.  The  Taylor  and  other 
similar  systems  have  aroused  a  great  deal  of  interest 
and  factory  managers  have  given  them  much  thought. 
However,  very  little  along  this  line  has  been  put  into 
operation,  because  it  is  next  to  impossible  to  push  the 
workman. 

The  unemployed  or  jobless  in  Austria  are  quite  a 
problem  just  as  they  are  in  other  continental  countries, 
because  they  are  subsidized  by  the  government  and  this 
subsidy  with  a  little  work  on  the  side  is  sufficient  to 

keep  these  loafers  from  starving.  In  fact  the  unem- 
ployed as  a  rule  do  not  want  any  regular  work. 

Labor  turnover  is  very  low  and  it  is  nothing  unusual 
for  an  Austrian  factory  to  have  the  majority  of  its 
workers  on  the  payroll  for  five,  ten,  or  fifteen  years. 
This  more  than  anything  else  shows  that  the  Austrian 
workman  is  satisfied  with  the  treatment  he  receives. 

In  conclusion  it  might  be  mentioned  that  most  plants 
are  operating  from  75  to  100  per  cent  of  their  capacity 
and  that  the  workmen  are  giving  little  or  no  trouble. 
Should,  however,  the  value  of  the  Austrian  currency 
suddenly  increase,  the  factories  will  not  be  able  to 
export  their  products  and  widespread  unemployment  will 
ensue.  What  result  such  a  condition  would  bring  about 
no  one  is  willing  to  state,  but  all  believe  it  would  cause 
a  revolution. 

Manufacture  of  Professional  and 

Scientific  Instruments,  1921 
The  Department  of  Commerce  announces  that,  accord- 

ing to  reports  made  to  the  Bureau  of  the  Census, 

the  value  of  products  of  establishments  engaged  pri- 
marily in  the  manufacture  of  professional  and  scientific 

instruments  amounted  to  $42,127,000  in  1921  as  com- 
pared with  $58,137,000  in  1919  and  $17,495,000  in  1914, 

a  decrease  of  28  per  cent  from  1919  to  1921,  but  an  in- 
crease of  141  per  cent  for  the  seven-year  period  1914 

to  1921.  In  addition,  professional  and  scientific  instru- 
ments were  also  manufactured  as  a  subsidiary  product 

by  establishments  engaged  in  other  industries  to  the 
value  of  $3,685,000  in  1921,  $5,328,000  in  1919,  and 
$1,942,000  in  1914. 

This  industry  includes  establishments  engaged  in 
manufacturing  as  their  products  of  chief  value  medical, 
surgical,  dental,  and  optical  instruments,  thermom- 

eters, hydrometers,  speedometers,  nautical  instruments. 

surveying,  drawing,  recording,  and  other  scientific 
instruments. 

Of  the  266  establishments  reporting  products  valued 
at  $5,000  and  over  in  1921,  221,  or  83  per  cent,  were 
located  in  6  states  as  follows :  New  York,  85 ;  Pennsyl- 

vania, 42;  Illinois,  39;  Massachusetts,  24;  New  Jersey, 
17;  and  Ohio,  14. 

In  May,  the  month  of  maximum  employment,  10,387 
wage  earners  were  reported,  and  in  November,  the 
month  of  minimum  employment,  8,726 — the  minimum 
representing  84  per  cent  of  the  maximum.  The  average 
number  employed  during  1921  was  9,384  as  compared 
with  15,931  in  1919  and  7,107  in  1914. 

Manufacture  of  Screw  Machine 

Products,  1921 

The  Department  of  Commerce  announces  that,  ac- 
cording to  reports  made  to  the  Bureau  of  the  Census, 

the  value  of  products  of  establishments  engaged  pri- 
marily in  the  manufacture  of  machine  screws  and  other 

screw  machine  products  amounted  to  $18,365,000  in 
1921,  as  compared  with  $40,015,000  in  1919  and  $7,248,- 
000  in  1914,  a  decrease  of  54  per  cent  from  1919  to 
1921,  but  an  increase  of  153  per  cent  for  the  seven-year 
period  1914  to  1921.  In  addition,  machine  screws  were 
also  manufactured  as  subsidiary  products  by  establish- 

ments engaged  in  other  industries  to  the  value  of 
$3,534,000  in  1921,  $6,630,000  in  1919,  and  $816,000  in 
1914. 

This  industry  includes  establishments  manufacturing 
screw  machine  products  for  sale  but  does  not  include 
products  of  this  kind  made  and  consumed  by  manufac- 

turers of  automobiles,  machinery,  engines,  etc.  The 
industry  also  does  not  include  the  manufacture  of  wood 
sci'ews. 

Of  the  160  establishments  reporting  products  valued 
at  $5,000  and  over  in  1921,  29  were  located  in  Illinois; 
25  in  Ohio;  24  each  in  Massachusetts  and  Michigan;  15 
in  Connecticut;  14  in  Pennsylvania;  9  in  New  York; 
6  in  Wisconsin;  4  in  Indiana;  2  each  in  California, 
Missouri,  New  Jersey,  and  Rhode  Island;  and  1  each  in 
Florida  and  Maryland. 

In  January,  the  month  of  maximum  employment, 
7,414  wage  earners  were  reported,  and  in  December, 
the  month  of  minimum  employment,  4,992 — the  mini- 

mum representing  67  per  cent  of  the  maximum.  The 
average  number  employed  during  1921  was  5,911  as 
compared  with  10,262  in  1919  and  3,643  in  1914. 

The  figures  for  1921  are  preliminary  and  subject  to 
such  change  and  correction  as  may  be  found  necessary 
from  a  further  examination  of  the  original  reports. 

The  statistics  for  1921,  1919,  and  1914  are  summar- 
ized in  the  following  statement: 

I92I>  I9I9»  I9M1 
Number  of  establisliments    160  136  58 
Persons  engaged    6,983  11,621  4,093 

Proprietors  and  firm  members    105  7!  28 
Salaried  employees    967  1,288  422 
Wage  earners  (average number!    5,9M  10.262  3,643 

Salaries  and  wages        $9,240,000  $15,023,000    $2,894,000 
.Salaries          2.692.000       2.918.000  584.000 
Wages         6.548,000     12.105.000      2,310,000 

Contractwork    188.000  73.000  1.000 
Cost  of  materials          7  577.000     14.984.000       3.058,000 
Value  of  products       18.365.000     40.015.000      7.248.000 
Value  added  by  manufacture*        10.788,000     25,031,000      4,190,000 

*  Statistics  for  esfablishmetits  with  products  valued  at  less  than  $5,000  are  not 
included  in  the  figures  for  1921.  There  were  1  2  establishments  of  this  class,  re- 

porting 9  wage  earners  and  products  valued  at  $34,000.  For  1919,  however,  data 
for  7  estabhshments  of  this  class,  reporting  7  wage  earners  and  products  valued 
at  $18,000,  and  for  1914,  data  for  8  such  establishments,  with  18  wage  earners 
and  products  to  the  value  of  $26,000,  are  included  in  all  items  with  the  exception 
of  "number  of  establishments." 

2  Value  of  products  less  cost  of  materials. 
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Automotive  Service  Methods 

and  Equipment 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

XVI.     Simple  tools  that  save  time — Utilizing 
scrap  parts  for  fixtures — A  towing  apparatus 

without  a  dolly-bar 

To  ONE  WHO  has  the  opportunity  of  inspecting 
the  equipment  in  a  number  of  service  stations,  the 
fact  soon  becomes  apparent  that  the  well-equipped 

shop  is  the  one  that  gets  the  business.  A  foreman 
with  more  than  an  average  amount  of  imagination 
may  make  many  thousands  of  dollars  for  his  firm  in 
the  course  of  a  year.  And  the  owner  or  manager  who 
does  not  hesitate  to  sacrifice  a  small  amount  of  time 
or  money  in  order  that  his  men  may  have  tools  to  work 
with,  will  find  that  the  returns  on  his  investment  consist 

of  a  spirit  of  co-operation  and  good-will  that  is 
invaluable. 

The    equipment    of    the    Nulsen-Thomson   Auto    Co., 

FIG.  1- -PRK-HKATING  MAIN  BEARINGS 
FOR  RR-BARP.ITTING 

St.  Louis,  Mo.,  includes  a  number  of  tools  that  expedite 
the  work  and  aid  materially  in  reducing  costs.  One  of 
these  tools  is  the  device  attached  to  the  cylinder  block 
in  Fig.  1,  and  consists  of  three  burners  connected  by 
a  hose  to  an  acetylene  gas  tank.  This  device  makes 
it  possible  to  pre-heat  the  bearings  on  the  block  for 
re-babbitting  and  pour  the  babbitt  without  moving  the 
cylinder. 

When  the  bearings  are  hot  enough  and  the  babbitt  is 
properly  melted,  the  device  shown  in  Fig.  2  is  applied 
to  the  cylinder  block  and  the  pouring  proceeds.  This 
device  is  set  onto  the  bearing,  which  can  easily  be  done 

FIG.  2 — POURING  THE  BABBITT 

when  the  handle  is  parallel  with  the  axis  of  the  bear- 
ings. Swinging  the  handle  at  right  angles  to  the 

bearings,  as  shown,  closes  the  ends  of  the  bearing  and 
locks  a  dummy  shaft  in  place  so  that  the  metal  can 
flow  around  it.  As  soon  as  the  metal  sets,  the  device 
is  moved  to  the  next  bearing  and  the  operation  repeated. 
This  device  is  marketed  by  the  Hempy-Cooper  Co., 
Kansas  City,  Mo. 

The  lapping  tool  shovra  in  Fig.  3  consists  of  two 
oil  stones,  each  hinged  at  the  middle  to  a  flat  spring, 
the  whole  being  attached  to  a  small  shaft  that  can 

FIG.  3— LAPPING  A  CYLINDER  BORE 
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PIG."4_FIXTURE  TO  HOLD  TRANSMISSION  FOR  REA
MING 

FIG.  7— ASSEMBLING  THE  SPRING  CLIP  BAR  TO  A 

SPRING  CLIP 

be  inserted  into  the  chuck  of  an  air  drill.  The  tension 

of  the  springs  serves  to  hold  the  stones  tightly  against 

the  cylinder  wall  and  the  tool  is  worked  back  and  forth 

in  the  cylinder  while  revolving.  Kerosene  oil  is  used 

to  facilitate  the  operation.  This  tool  is  usually  used 

after  the  cylinder  bore  has  been  re-ground,  and  produces 

an  excellent  finish.  This  is  also  a  commercial  tool,  being 

sold  by  the  Universal  Tool  Co.,  Garwood,  N.  Y. 

The  tool  shown  in  Fig.  4  is  used  to  hold  a  trans- 

mission brake  drum  while  the  bronze  bushing  is  being 

reamed,  so  that  the  reamer  can  center  itself  and  remove 

an  equal  amount  of  stock  from  all  parts  of  the  bushing 

wall.  The  tool  is  made  of  an  old  rear-wheel  brake  drum 

and  two  2*-in.  floor  flanges  held  together  by  a  3-in. 

PIG.  5— TOOL  FOR  REAMING  A  FORD  TRIPL
E  GEAR 

FIG.  6— STRAIGHTENING  AN  AXLE 

FIG.  8— STRAIGHTENING  A  FENDER 

nipple.  The  handles  were  made  from  a  length  of  roun
d 

steel.  Two  cap  screws  were  set  into  the  old  brake  drum
 

so  that  the  drum  to  be  reamed  can  be  held  easily.  The 

manner  of  holding  can  be  seen  in  the  illustration. 

A  handy  apparatus  for  reaming  a  Ford  triple  gear  is 

shown  in  Fig.  5.  This  consists  of  an  old  Ford  fan 

pulley  through  which  is  inserted  an  old  steering
  cross- 

rod,  held  by  a  nut  at  each  end.  Holes  are  drille
d  m 

both  sides  and  two  capscrews  are  inserted  m  the 
 holes 

from  the  inside  and  held  by  nuts  as  shown  at  A.     The 
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PIG.  9_TOOL  FOR  REMOVING  A  WHEEL. 

and  will  work  equally  well  on  either  a  large  or  a 
small  bend. 

The  tool  shown  in  Fig.  9  is  made  of  the  end  of  % 
Ford  axle,  onto  \ifhich  is  screwed  an  axle-shaft  nut.  By 
screwing  this  device  onto  the  end  of  an  axle  and  strik- 

ing the  end  with  a  hammer,  a  wheel  can  practically 

always  be  jarred  loose  easily  and  quickly.  This  opera- 
tion can  be  seen  in  Fig.  10. 

A  device  for  use  in  towing  cars  is  shown  in  Fig.  11. 

It  is  made  of  two  lengths  of  angle  iron,  joined  to- 
gether by  a  plate  at  one  end  and  has  two  hooks  bolted 

head  of  each  capscrew  has  been  ground  to  a 
V-shape  so  that  when  the  fan  pulley  is  dropped 
over  the  end  gear,  the  heads  will  slip  between 
the  gear  teeth.  Then  when  the  tool  is  revolved, 
the  gear  is  forced  to  revolve  with  it. 

A  section  of  I-beam  is  a  handy  thing  to  have 
around  the  shop,  as  can  be  seen  by  reference  to 
Fig.  6.  In  this  instance  it  is  used  to  give  the 
necessary  length  to  the  press  table. 

The  task  of  getting  a  spring-clip  bar  over 
the  two  legs  of  the  spring  clip  without  the 
proper  tools  is  what  is  sometimes  known  as  a 
mean  job,  especially  if  the  clip  is  located  under 
the  rear  of  a  sedan  body.  The  operator  shown 
in  Fig.  7  has  bent  the  end  of  one  plier  handle 
to  90  degrees  and  forked  the  other  one.  Thus 
the  forked  end  can  be  placed  against  the 
spring  clip  leg,  the  bent  end  inserted  in  the 
hole  in  the  bar,  as  shown,  and  the  bar  can  be 
sprung  on  without  any  difficulty. 
No  handier  tool   for   straightening   a   bent 

fender  or  running  board  can  be  found  than  that  shown  in 
Fig.   8.      This   tool   consists   of   a  bar   on   which    is   a 
hook  that  can  be  slipped  along  to  any  position  desired 

FIG.  10— JARRING  THE  WHEEL,  LOOSE 

FIG.   12— HOW  THE  APPARATUS  IS  USED 

to  it  at  the  other  end.  The  plate  has  a  hole  in  it  so 
that  it  can  be  anchored  to  the  wrecking  car  as  shown 
in  Fig.  12.  The  car  that  is  to  be  towed  is  hoisted 
high  enough  so  the  hooks  can  be  placed  over  the  hand 
lever  control-shaft,  then  the  car  is  lowered  until  the 
front  axle  rests  on  the  bars.  The  use  of  this  apparatus 
obviates  the  use  of  a  dolly-bar,  and,  it  is  said,  is  much 
handier. 

Of  Which  Qass  Are  You? 
By  Kenyon  Riddle 

city  Manager,  Middletown,  Ohio 

The  two  classes  arrayed  against  each  other  in  gov- 
ernment are  often  the  selfish  and  the  unselfish.  Among 

the  selfish  are  those  who  have  special  interests  to  sub- 
serve, the  bitter  and  prejudiced  whose  hearts  are  filled 

with  hatred,  the  corrupt  who  want  to  make  something 
out  of  the  government,  and  those  who  would  destroy  so 
that  they  can  pick  up  the  pieces.  Allied  with  the  forces 
of  unselfishness  are  the  public  spirited  people  who  love 
their  country  and  their  city  and  who  desire  justice  and 
honesty  in  government. 

Every  city  has  a  soul,  the  nature  of 

which  depends  upon  the  collective  char- 
acter of  all  the  souls  of  such  individ- 

uals as  constitute  the  majority  in  elec- 
tions and  other  means  provided  for  the 

people  to  assert  themselves  in  govern- 
ment. The  soul  is  good  or  bad  as  a 

result  of  the  preponderant  forces  in 

government. 

FIG.   11— APPARATUS  FOR  TOWING 

Excerpts  from  a  speech  delivered  at  the 
National  Conference  of  Business  Papfer  Edi- tors at  Middletown,  Ohio. 
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Greater  Use  of  Machinery 
Recommended  to  Europe 

By  Julius  H.  Barnes 

THE  American  delegation,  in  going  to  Rome,  in  con- 
sidering the  main  subjects  for  discussion  on  the 

program — allied  debts  and  reparations — with  the  busi- 
ness men  of  the  world,  came  to  the  conclusion  that  if 

it  was  to  make  any  lasting  and  helpful  contributions  to 
those  deliberations  it  must  do  so  on  a  statement  and  for- 

mula of  principles,  and  not  to  attempt  to  discuss  these 
principles  in  detail.  There  have  been  all  sorts  of  pro- 

posals, ranging  from  taking  German  bonds  in  liquida- 
tion of  allied  debt  in  varying  amounts,  according  to 

the  convictions  of  the  proposer.  But  it  seemed  to  the 
Americans  studying  this  question  that,  essentia]  indeed 
as  is  the  fixing  of  reparations  and  the  treatment  of 
allied  debt  within  those  terms  which  will  enlist  the 
efforts  in  good  faith  of  those  people  to  discharge  those 
war  burdens,  above  and  beyond  that  the  main  consider- 

ation must  be  the  settlement  of  them  in  so  comprehen- 
sive and  effective  a  manner  that  there  will  be  estab- 

lished the  conditions  under  which  capital  and 
investment  will  be  protected  and  industry  made  to 
function. 

Big  Increase  in  Per  Capita  Earning 
Shows  Value  of  Machinery 

Now,  of  course,  the  reasoning  by  which  this  is  given 
the  prime  consideration  is  something  like  this:  That 
manifestly  there  has  been  demonstrated  in  the  past  few 
years  an  increasing  earning  power  per  capita  through- 

out the  world.  For  instance,  in  the  twenty  years  prior 
to  the  war,  before  the  war  disturbed  the  measures  by 
which  we  trace  trends,  the  national  earning  power  per 
capita  annually  of  America  increased  by  116  per  cent; 
Germany  the  next  country,  by  52  per  cent;  France  by 
21  per  cent,  and  Great  Britain  by  21  per  cent.  In  the 
United  States  the  figures  showing  this  tendency  are 
even  more  marked,  in  that,  whereas  from  1850  to  1890, 
in  forty  years,  our  per  capita  earning  increased  from 
$100  to  $200  or  double  in  forty  years,  in  the  next  thirty 
years  it  increased  from  $200  to  $600  or  treble.  The  same 
trend  is  present  everywhere. 

I  think  it  will  appeal  to  you,  as  being  one  which  can 
be  counted  on  as  being  a  sound  economical  tendency 
and  a  lasting  one,  if  you  will  consider  this  phase,  the 
contribution  which  science  and  invention  are  making 
through  mechanical  processes,  in  the  enlarging  of  the 
earning  power  of  human  effort.  For  instance,  you  will 
at  once  recall  that  within  the  last  twenty  years,  by  aid 
of  various  devices,  the  telephone  and  the  telegraph,  the 
automobile,  the  fast  train,  time  and  labor  saving  devices 
of  all  kinds  and  the  standardization  of  output  as  the 
result  of  chemistry  and  engineering  science,  it  is  true 
that  the  superbrains  of  the  country,  the  man  with  big 
directing  energy  and  skill,  can  today  direct  twenty 
factories  where  his  father  could  direct  but  one.  More- 

over, in  the  process  of  large-scale  assembly,  such  as  the 
automobile,  which  is  distinctly  an  American  accomplish- 

ment, the  man  with  a  low  grade  of  mentality,  who 
twenty  years  ago  was  out  of  work  half  the  time  and  a 
burden  on  the  community  half  of  that  idle  time,  is  today 
doing  a  simple  task  in  the  process  of  assembling,  earn- 

ing the  wages  of  a  skilled  mechanic,  and  certain  of 

From  a  .speech  made  at  the  Metropolitan  Club,  Xcw  York,  Mon- 
day, April  16. 

Steady  employment.  He  is  earning  more  than  he  and 
his  dependents  are  taking  in  current  consumption.  And 
between  these  two  grades  of  productiveness  all  human 
labor  earning  power  is  so  clearly  increased  that  these 
statistics  I  have  quoted  to  you  appeal  as  clearly  based 
on  common  sense  observations  as  well. 

The  American  delegation  felt  that  if  these  European 
questions  could  be  so  treated  as  to  create  an  atmosphere 
in  which  investments  would  be  attracted,  and  industry 
would  begin  to  function;  if  there  could  be  established 
such  a  comprehensive  settlement  of  these  questions 
that  the  current  war  alarms  would  be  eliminated,  so 
that  there  could  be  a  great  expansion  of  human  invest- 

ment and  therefore  human  employment,  that  this  great 
process  of  increasing  human  earnings  would  lift  these 
great  after-war  burdens  with  less  distress  than  now 
seems  possible.  I  think  that  this  is  the  real  contribution 
which  America  made  in  the  discussions  at  Rome. 

There  was  one  other  contribtuion  which  America 
initiated  in  the  Rome  conference,  and  that  is  born  of 
our  own  experience,  in  the  peculiar  philosophy  that  pro- 

duction is  greatly  stimulated  by  mechanical  aids.  We 
found  in  these  countries  abroad  a  great  reluctance  to 
adopt  mechanical  aids  to  industry  which  have  proved 
so  remarkably  effective  in  America.  We  found  harbors 
in  which  all  the  commerce  and  all  the  passenger  trains 
were  handled  by  lighters.  We  found  almost  a  scanty 
equipment  of  mechanical  appliances  in  many  factories. 
And  we  urged  upon  the  Rome  Conference  the  adoption 
of  certain  principles  of  production  in  the  stimulation  of 
trade,  and  after  discussion  the  following  principles  for 
increasing  production  were  adopted: 

The  adoption  of  every  invention  and  mechanical  de- 
vice that  offers  economy  of  production. 

The  elimination  of  restrictions  on  individual  output. 
The  stimulation  of  individual  effort  by  payments 

which  reflect  the  relative  individual  effectiveness. 

The  commending  of  the  advantages  of  private  owner- 
ship and  operation  as  contrasted  with  the  record  made 

by  State  ownership  and  operation. 
Taking  immediate  steps  to  divert  men  now  engaged 

in  non-productive  pursuits  into  productive  labor  as  soon 
as  possible. 

We  found  an  extraordinary  unwillingness  to  commit 
themselves  to  these  particular  principles  at  first,  but 
afterward  they  were  so  sound  and  logical  as  the  basis 
for  earning  production  in  Europe  that  they  were 
adopted,  and  I  shall  hope  that  they  will  be  made  effective 
through  the  efforts  of  these  twenty  national  committees 
who  will  try  to  put  them  into  effect. 

Air  Travel  Deemed  Safe 

How  dangerous  is  it  to  fly?  The  insurance  companies 
recently  have  issued  what  might  be  termed  a  bet  of 
$25,000  to  any  man  or  woman  who  will  fly,  according 
to  R.  R.  Blythe  in  an  article  published  in  the  Journal  of 
the  Society  of  Automotive  Engineers,  at  odds  of  1,000 
to  1,  that  he  or  she  will  arrive  safely  at  the  destina- 

tion. The  effect  of  such  a  bet  as  1,000  to  1  is  to  prove 

that  flying  in  a  sound  commercial-seaplane  line  is  safe 
at  the  present  stage,  and  that  this  rate  will  be  reduced 
even  further  after  future  experience.  Properly  organ- 

ized airplane-routes  over  land,  having  a  sufficient  num- 
ber of  intermediate  emergency  landing-fields,  could  eas- 

ily secure  this  bet  of  1,000  to  1  on  the  safety  of  airplane 

passengers. 

I 
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Metal  Cutting  Tools 
By  W.  E.  SPLAIN 

k 
Factors    affecting   speed  with   which   a   tool   cuts 

economically — Angles  of  tools  for  cutting  different 
metals — Why  round-nosed  tools  are  best 

AS  FAR  BACK  as  history  can  trace,  men  knew  how 
l\  to  cut.  In  the  Stone  Age,  rocks  were  shaped 

X  A.  into  weapons  and  tools  by  a  crude  process  of  cut- 
ting. The  Indians  cut  stones  with  fish  bones  and  made 

arrow  heads  from  them.  Today  thousands  of  people 
are  cutting  wood,  leather,  stone  and  metals  for  a  living 
and  yet  no  one  has  ever  been  able  to  explain  what  really 
happens  when  a  substance  is  cut.  We  know  how  to  cut 
with  the  tools  that  now  exist,  but  no  man  who  has 
studied  the  art  to  any  extent  would  attempt  to  explain 
what  happens  to  a  chip  in  the  process  of  deformation. 
The  basic  laws  of  cutting  are  almost  as  remote  today 
as  they  were  a  thousand  years  ago.  A  great  amount 
of  valuable  information  on  the  subject  of  metal  cutting 
has  been  produced  by  such  men  as  Taylor,  Barth,  White, 
Nicolson  and  others  who  showed  how  to  get  the  best 
results  with  the  available  tools.  It  is  evident  from  the 

shop  practice  of  a  great  many  machinists,  that  they 
are  not  aware  of  the  valuable  facts  that  these  men  have 
uncovered  and  it  is  toward  this  end  that  the  article  is 
written. 

According  to  Taylor,  who  is  the  best  authority  on 
the  subject  of  metal  cutting,  there  are  twelve  things 

that  affect  the  speed  with  which  a  tool  can  cut  eco- 
nomically.   They  are: 

(1)  Quality  of  the  metal  to  be  cut; 
(2)  Diameter  of  the  work; 
(3)  Depth  of  the  cut; 
(4)  Thickness  of  the  shaving; 
(5)  Ela.sticity  of  the  work  and  the  tool; 
(6)  Shape  of  the  tool; 
(7)  Chemical  composition  and  heat  treatmentof  the  tool; 
(8)  Whether  or  not  the  tool  is  cooled  with  water  or  other 

cooling  medium; 
(9)  Duration  of  the  cut   (the  time  a  tool  must  last  under 

pressure  of  the  chip  without  being  reground)  ; 
(10)  Pressure  of  the  chip  on  the  tool; 
(11)  Change  of  feeds  and  speeds  possible  on  the  machine; 
(12)  Pulling  and  feeding  power  of  the  machine. 
All  of  the  elements  have  been  combined  into  a  long, 

complicated,  mathematical  equation,  that  can  only  be 
solved  in  a  practical  way  by  the  use  of  a  special  slide 
rule.  Most  of  these  elements  are  entirely  beyond  the 
control  of  the  machine  operator.  In  fact,  a  careful 
study  of  the  elements  will  show  that  those  which  the 
operator  can  change,  in  order  to  make  a  tool  hold  up 
under  an  increased  cut  speed,  are : 

(1)  The  shape  of  the  tool; 
(2)  Depth  of  cut; 
(3)  Thickness  of  the  shaving   (dependent  upon  the  feed)  ; 
(4)  The  tool,  if  not  properly  hardened; 
(5)  Application  of  water  or  other  cooling  medium  in  some 

cases. 

Let  us  consider  the  shape  of  the  cutting  tool  and 
how  it  affects  the  cutting  problem.  The  forces  exerted 
by  the  chip  upon  a  unit  area  of  the  tool  are  enormous. 

It  is  therefore  advisable  to  support  this  cutting  edge 
with  as  much  metal  as  possible,  hence  the  clearance 
angle  shown  in  Fig.  1  should  be  as  small  as  possible  and 
yet  not  drag.  For  all  lathe  tools,  regardless  of  the 
metal  to  be  cut,  the  clearance  angle  should  be  6  deg. 
The  average  machinist  grinds  a  lathe  tool  so  that  it 
has  a  clearance  angle  of  about  18  deg.  and  his  tool  is 
unnecessarily  weak. 

The  less  side  and  back  slope  that  a  lathe  tool  has, 
the  more  the  chip  will  be  deformed  in  its  removal, 
thereby  causing  more  heat  to  be  generated,  which  is  of 
course  the  most  important  factor  in  the  failure  of  a 

high-speed  steel  tool.  On  the  other  hand,  the  greater 
these  angles  become,  the  more  danger  there  is  of  the 
cutting  edge  spalling  off.  Evidently  there  must  be  a 
pair  of  angles  for  each  kind  of  metal  that  will  give  a 
cutting  edge  of  maximum  life.  The  angles  that  Taylor 

proposed  after  twenty-six  years  of  experimental  work 
are  shown  in  the  accompanying  table. 

PROPOSED  ANGLES  FOR  CUTTING  TOOLS 
Clearance     Side  Slope  Back  Slope 

Material  To  Be  Cut             Angle,  Deg.  Angle,  Deg.  Angle,  Deg. 
Spindle  steel  and  cast  iron       6                     8  14 
Tire  steel        6                     8  14 
Soft  steel        6                     8  22 
Harder  than  tire  steel       6                     5  9 

The  shape  of  the  tool  has  a  lot  to  with  chatter. 
Chatter  may  be  due  to  poor  bearings  but  the  tendency 
to  chatter  can  be  greatly  reduced  by  the  use  of  a 

properly  shaped  round-nosed  tool.  Chatter  is  vibration. 
The  frequency  of  vibration  of  a  tool  depends  upon  the 
thickness  of  the  chip  it  is  removing.  In  the  case  of 

a  straight-edged  tool,  such  as  a  cutoff  tool,  the  chip 
is  the  same  thickness  throughout  its  entire  length  and 
the  tendency  to  chatter  is  great,  but  in  the  case  of  a 

round-nosed  tool,  there  are  no  two  points  on  the  cut- 
ting edge  where  the  chip  thickness  is  the  same.  The 

frequency  of  vibration  is  therefore  different  at  any  two 
points  of  the  cutting  edge  and  the  effect  is  to  neutralize 
itself.  It  is  therefore  advisable  to  use  round-nosed  tools 
wherever  possible.  Fig.  2  illustrates  a  common  fault 

found  in  hand-ground  tools  of  this  design. 
A  chip  removed  on  a  milling  machine,  increases  in 

thickness  as  the  cutting  edge  moves  through  the  work. 

In  this  case,  a  straight-edged  cutting  tool  removes  chips 
of  ever-varying  thickness.  Hence  the  tendency  for  a 
milling  machine  to  chatter  is  much  less  than  that  for  a 

planer. It  should  be  remembered  that  there  are  three  ways 
for  a  cutting  tool  to  fail : 

(1)  By  wearing  away  the  edge; 
(2)  By  overheating; 
(3)  By  a  combination  of  the  two,  which  is  the  proper  way 

for  a  lathe  tool  to  fail. 
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Every  lathe  operator  has  his  own  opinion  as  to  the 
correct  shape  of  his  cutting  tools  and  obviously  all  can- 

not be  right.  The  shapes  outlined  in  Fig.  1  were  found 
by  Taylor  and  his  assistants  to  give  the  best  results 
from  the  standpoint  of  removing  metal  at  a  fast  rate 
and  economically.  Hence,  they  are  the  best  shapes 
known  as  roughing  work.  For  finish  turning  on  a 
lathe,  odd  shaped  tools  are  necessary,  in  order  to  get  into 
corners.  Here  the  operator  must  use  his  own  judgment, 
but  in  general  it  can  be  said  that  6  deg.  is  the  ideal 
clearance  angh  for  all  tools,  and  wherever  possible  the 

FIG.1 
"Sideslope 

FIG.  2 

FIG.    1— RECOMMENDED    DESIGX    FOR    A    CUTTING    TOOL. 
FIG.  2— A  TOOL  WITH   STRAIGHT  SIDES,   A  COMMON 

FAULT   IX  HAND-GROUND  TOOLS 

side  and  back  slope  angles  shown  in  the  table  should 
be  employed. 

In  cutting  bronze  or  brass,  scientifically  conducted 
experiments  by  the  writer  have  proved  that  a  round- 
rosed  tool  set  on  center,  ground  absolutely  flat  on  top, 

will  not  gouge  and  ■v.ill  require  less  than  three  per  cent 
of  the  vertical  force  on  the  tool  to  hold  it  against  the 

cut  and  to  feed  it.'  The  idea  of  using  a  negative  back 
slope  is  erroneous.  One  degree  of  back  or  side  slope 
ivill  make  the  tool  tend  to  gouge  and  one  degree  of 
negative  back  or  side  slope,  will  force  the  tool  away 

J'rom  the  cut.  The  most  economical  brass  cutting  tool  that 
lyill  not  gouge,  has  no  side  or  back  slope. 
When  a  considerable  amount  of  metal  is  to  be  removed 

/rom  a  rigid  piece  of  work,  the  operator  can  choose  his 
feed  and  depth  of  cut,  regulating  the  cutting  speed  to 
suit  them.  Whenever  three  things  of  this  nature  can 
be  varied,  there  is  usually  some  combination  that  gives 
tne  best  results.  Experiment  has  shown  that  a  change  in 
the  feed  when  taking  a  cut  has  about  three  times  as  much 
effect  on  the  cutting  speed  as  a  corresponding  change 
in  the  depth  of  the  cut.  Hence  the  tool  will  remove 
metal  faster  when  a  deep  cut  and  a  light  feed  are  used 
than  when  a  shallow  cut  and  a  heavy  feed  are  employed. 
With  a  given  depth  of  cut,  metal  can  be  removed  at  the 
fastest  rate  by  using  a  coarse  feed  and  a  correspond- 

ingly slow  speed.  These  statements  apply  to  all  cutting 
tools. 

Another   aid    in   the   ai-t   of   cutting   that   is    often 

neglected  is  the  use  of  a  cooling  medium.  When  a  chip 
is  removed  by  a  lathe  the  metal  is  completely  broken 
down.  It  is  apparently  sheared,  compressed,  and  torn 
apart  but  no  one  can  say  definitely  just  what  has  hap- 

pened to  it.  Such  deformation  is  accompanied  by  the 
generation  of  considerable  heat.  The  tool  is  heated 
partly  by  the  friction  of  the  chip  on  the  tool  and  partly 
by  conduction  of  the  heat  from  the  hot  chip.  The  chip 
is  hotter  than  the  tool.  If,  therefore,  a  stream  of  water 
or  other  cooling  medium  is  directed  against  the  chip, 
the  chip  is  cooled  and  less  heat  is  conducted  to  the  tool. 
This   method   permits   a   higher   cutting   speed. 

In  the  case  of  cast  iron,  the  chips  break  off  so  short 
that  very  little  hot  chip  is  in  contact  with  the  tool, 
hence  there  is  a  relativelj'  small  amount  of  heat  con- 

ducted to  the  tool  when  cutting  cast  iron.  Contrary 
to  the  popular  belief,  however,  the  direction  of  a  copious 
stream  of  cooling  medium  upon  the  cast-iron  chips  as 
they  are  broken  away  from  the  metal  will  permit  a 
higher  cutting  speed.  It  is  safe  to  say  that  with  the 
use  of  proper  tools  and  an  ample  amount  of  cooling 
water  properly  directed  that  an  increase  in  cutting 
speed  of  40  per  cent  can  be  obtained  on  mild  steel  and 
12  per  cent  on  cast  iron. 

The  mechanic  who  can  grind  his  tools  properly  and 
who  understands  the  advantages  of  using  correct  feeds, 
depths  of  cut,  and  cutting  speeds,  is  always  in  demand. 

Catalogs  for  Brazil 
By  V.  L.  Havens 

Catalogs  for  Brazil  should  not  have  engraved  nor 
enbossed  covers  nor  inserts.  The  import  duty  on  cata- 

logs is  150  gold  reis  per  kilogram  (about  5c.  U.  S.  gold) 
but  on  engraving  is  4,000  gold  reis  or  $1.93  per  kilo- 

gram. The  tariff  on  steel  engravings  and  fancy  en- 
graved sheets  should  in  no  sense  apply  to  catalogs,  but 

it  lies  entirely  in  the  discretion  of  the  inspector  to  call 
the  whole  thing  engravings  if  he  wants  to.  This  author- 

izes a  heavy  fine  of  which  the  inspector  gets  half  and  _ 
his  superiors  have  not,  in  the  instance  under  discussion,  ■ 
shown  any  disposition  to  keep  the  inspector  from  his 
fine   income. 

Catalogs  should  not  be  shipped  by  freight  as  five  to 
six  weeks  are  required  to  pass  them  through  the  custom 

house  and  storage  must  be  paid  during  the  time  con- 
sumed. 

Cartage  must  be  paid  and  to  mail  them  from  Rio  to 
any  Brazilian  post  ofliice  costs  four  real  per  gram  or 
21c.  per  pound.  They  should  not  be  sent  by  Parcel 
Post  as  this  is  a  new  department  of  the  Post  Office 
and  it  is  generally  conceded  that  it  is  more  difficult  to 
get  anything  through  that  department  than  any  other. 

The  easiest  and  quickest  way  is  to  mail  the  catalogs 
direct  from  the  factory  to  the  individual  in  Brazil.  If 
the  catalog  is  small  it  should  be  sent  by  first  class  mail; 
if  it  is  large  it  should  be  sent  as  printed  matter.  If 
immediate  sales  possibility  depends  upon  it,  it  should 

be  sent  by  registered  first-class  mail. 
On  a  four  hundred  lb.  (gross)  box  of  catalogs,  300  lb. 

net,  I  have  been  asked  to  pay  custom  house  charges  of 
$160  plus  the  ordinary  cartage  and  handling  to  be 
expected  from  custom  house  to  office.  The  freight  from 
New  York  to  Rio  with  invoice,  cartage,  etc.,  is  about 
$30.  The  postage  for  mailing  in  Brazil  would  be  $7.  a 
total  of  about  $200,  or  approximately  70  cents  per  lb.  of 

catalogs.    To  this  should  be  added  six  weeks'  loss  of  time. 



May  3,  1923 Build  Bigger  Profits  with  Better  Equipment 665 

Management  Methods  and  Principles 
of  Frank  B.  Gilbreth,  Inc. — IV 

By  K.  H.  CONDIT 
Editor,  American  Machinist 

Function  of  management  engineer  to  reduce  costs,  raise  wages, 

increase  profits — Seeing  that  the  workman  has  material  to  work 
on — Principles  of  blank  form  construction 

THE  FUNCTION  of  the  management  engineer,  ac- 
cording to  Mr.  Gilbreth,  is  to  reduce  the  cost  of 

production  in  a  given  plant  to  such  an  extent 
that  both  wages  and  profits  in  that  plant  can  be  raised 
permanently  above  the  levels  existing  in  similar  plants 
in  the  same  vicinity.  If  he  succeeds  in  accomplishing 
these  tasks  the  methods  and  devices  employed  are  of 
no  consequence.  They  are  but  means  to  the  desired  end. 

It  should  be  noted  that  wages  are  to  be  increased 
above  those  paid  for  similar  work  in  neighboring  plants 
which  must  tap  the  same  sources  of  labor  supply.  It 

would  hardly  be  a  fair  test  to  compare  wages  in  De- 
troit with  those  in  Birmingham,  or  living  conditions  in 

Fall  River  with  those  in  Greenville. 

The  same  reasoning  applies  to  profits.  Propinquity 
to  sources  of  raw  materials  and  fuel,  and  to  markets, 
cuts  a  big  figure  when  profits  are  being  added  up.  A 
ten  per  cent  profit  made  in  one  locality  may  require 
as  much  gray  matter  of  the  manager  as  a  twenty  per 
cent  one  in  some  place  where  conditions  are  more  favor- 
able. 

Starting  the  Reorganization 

While  the  methods  employed  by  the  successful  man- 
agement engineer  may  have  no  significance  for  the 

employer  who  retains  him  they  are  of  considerable  in- 
terest to  the  men  whom  they  affect  most,  the  executives 

and  the  workmen.  The  manager,  the  superintendent 
and  the  foremen  are  vitally  concerned  with  anything 
that  relieves  their  responsibility  and  helps  them  to  show 
results.  The  workmen  appreciate  the  fatter  pay  en- 

velope and  the  acquisition  of  ways  of  doing  their  daily 
tasks  with  less  fatigue. 

I  have  shown  in  the  preceding  articles  how  the  Gil- 
breth engineers  survey  a  plant  to  find  out  exactly  how 

it  works  and  where  it  is  working  badly.  The  next  step 

is  to  make  a  start  at  the  reorganizing  process.  In  se- 
lecting the  point  of  attack  it  is  good  policy  to  pick  out 

one  where  a  killing  can  be  made.  The  outsider  who  comes 
into  a  plant  to  show  the  men  already  there  how  to  do 
their  work  better  is  naturally  an  object  of  suspicion. 
It  makes  no  difference  whether  he  is  a  consultant  on  a 

retainer  or  an  "efficiency"  man  from  the  office  of  the 
company.  The  burden  of  proof  is  on  him  and  he  must 
show  immediate  results  if  he  is  to  get  the  co-operation 
necessary  for  a  successful  completion  of  his  undertak- 
ing. 

The  Gilbreth  practice  is  to  start  in  at  as  many  places 
as  possible  where  the  operations  are  not  in  dependent 

sequence.  It  would  be  foolish,  of  course,  to  start  in 
simultaneously  on  two  departments  where  the  work 
done  in  one  depends  on  the  methods  employed  in  the other. 

The  first  snag  the  engineer  runs  up  against  is  the 

thing  that  can't  be  done.  Experience  is  a  wonderful 
teacher  but  it  sometimes  leads  men  astray.  When  a 
man,  or  a  group  of  men,  has  tried  repeatedly  to  reach 
the  solution  of  a  difficult  problem  he  is  apt  to  believe 
in  the  end  that  a  solution  is  impossible.  Just  because 
a  thing  never  has  been  done,  however,  is  not  a  good 
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reason  why  it  never  will  be  done.  It  is  up  to  the 
engineer  to  refute  the  arguments  of  experience  and  to 
do  so  he  must  find  out  why  the  object  in  question  cannot 
be  attained. 

Mr.  Gilbreth  recommends  writing  down  carefully  all 

the  reasons  that  anybody  can  think  of  why  a  thing  can't 
be  done  and  then  finding  a  remedy  for  each  one.  Taken 
as  a  whole  they  are  often  formidable  but  attacked  sepa- 

rately it  usually  turns  out  that  every  one  has  its  vul- 
nerable spot. 

Checking  Up  on  Material  Supply 

In  the  shop  one  of  the  first  wrong  things  to  be  dis- 
covered usually  has  to  do  with  the  supply  of  work  to 

the  man  at  the  machine  or  at  the  bench.  Pieces  or 
material  may  not  be  coming  to  him  fast  enough  to  keep 
him  busy.  It  is  equally  possible  for  them  to  be  coming 

too  fast.  Or  perhaps  they  don't  come  at  the  right  time 
and  do  come  at  the  wrong  time.  Obviously  the  stores 
system  should  be  investigated  at  once  to  see  if  it  is 
functioning. 

The  actual  physical  surroundings  and  conduct  of  the 
stores  department  will  vary  with  the  size  and  type  of 
plant  and  the  product  turned  out  but  certain  blank 
forms  can  be  adapted  with  but  slight  modifications  to 

almost  any  stores  system.  One  of  them  is  the  requisi- 
tion blank  shown  in  Fig.  15.  Note  that  every  space 

that  is  to  be  filled  in  has  a  number  which  refers  to  a 
paragraph  in  the  instruction  book  issued  to  every  one 
in  the  plant  who  has  any  use  for  it.  A  man  does  not 
have  to  consult  his  instructions  more  than  once  or 
twice  before  he  becomes  familiar  with  the  requirements 
of  the  form.  The  instructions  and  the  numbers  then  are 
of  no  further  use  to  him  but  they  are  there  in  case 
he  dies  or  leaves  or  is  off  the  job  long  enough  to  grow 

stale  on  details.  *' 
Note  also  that  the  requisition  for  stores  goes  through 

the  hands  of  both  the  storekeeper  and  the  manager 
before  reaching  the  purchasing  agent.  The  storekeeper 
can  stop  it  if  for  any  reason  he  desires  to  deviate  from 

the  standard  "quantity  to  order,"  or  if  he  believes  that 
he  already  has  enough  of  the  material  requisitioned  on 
hand,  a  fact  that  may  not  have  been  known  by  the 
requisitioner.  The  manager  can  also  call  a  halt  if  he  is 
aware  of  some  other  reason  for  a  change  which  may 
not  be  known  to  the  others.  Mistakes  will  happen  re- 

gardless of  the  safeguards  and  therefore  it  is  desirabls 
to  consult  the  storekeeper  as  to  quantity  actually  on 
hand  at  the  time  requisitions  for  purchase  of  additional 

stores  are  made  to  see  if  his  quantity  agrees  with  the 
quantity  on  hand  as  shown  by  the  balance  of  stores 

keeper's  record — that  is  the  time  to  check  the  inventory. 
One  other  point.  Waste  space  has  been  reduced  to  a 

minimum.  The  Gilbreths  believe  that  waste  paper  in 
blank  forms  is  as  expensive  as  any  other  form  of  waste 
and  seek  to  reduce  it  accordingly.  One  way  of  accom- 

plishing this  result  is  shown  in  Fig.  16,  which  gives  the 
balance  of  stores  form  as  applied  to  a  particular  plant. 
The  instructions  instead  of  being  placed  at  the  top  of 
each  column  are  printed  in  the  binding  margin  which 
is  otherwise  waste  space.  Of  course  they  are  more 
difficult  to  read  when  so  placed  but,  as  observed  before, 
they  have  to  be  consulted  only  once  or  twice  when  a  new 
man  takes  hold  of  a  job  before  he  has  them  in  his  head 
and  need  think  of  them  no  longer. 

The  balance  of  stores  or  merchandise  form  is  printed 
on  both  sides  of  the  sheet,  thus  achieving  economy  of 
paper  and  of  time  because  of  the  smaller  number  of 
sheets  that  must  be  thumbed  over  when  a  given  item 
is  being  chased  down.  Provision  for  keeping  a  pre- 

determined minimum  always  on  hand  is  made  in  the 

space  marked  "1."  The  horizontal  lines  are  spaced  six 
to  the  inch  so  that  the  form  can  be  filled  in  on  a  type- 

writer without  hand  spacing.  This  simple  point  is 
overlooked  entirely  too  often  when  forms  are  laid  out. 

The  headings  and  spaces  on  the  forms  shown  in  Figs. 
15  and  16  conform  to  the  requirements  for  blank  forms 
laid  down  by  the  Gilbreths.     They  are  as  follows: 

1.  Provide  all  places  necessary  as  reminders  to  the 
individual  who  must  fill  them  out. 

2.  Let  the  printer  make  cheap  marks  wholesale  rather 
than  have  busy  executives  make  expensive  marks  retail. 

3.  Arrange  the  copy  so  that  the  individual  can  easily 
find  the  nlace  he  is  to  fill  out. 

Second  Rule  Most  Important 

These  three  rules  are  excellent  ones  to  bear  in  mind 
whenever  you  decide  to  overhaul  your  blank  forms  or 
inaugurate  new  ones.  Perhaps  the  second  rule  is  the 
most  important  for  it  gets  at  the  root  of  the  reason 
for  having  forms.  The  complications  of  modern  indus- 

try require  what  sometimes  seems  like  an  endless  pro- 
cession of  reports,  an  essentially  non-productive  form 

of  endeavor.  Any  means  of  lightening  the  burden  of 

preparing  the  reports  will  release  more  of  the  execu- 
tive's time  for  the  job  he  is  hired  to  do.  Hence  the 

printed  form  to  relieve  the  reporter  of  everything  but 
putting  in  the  actual  current  figures  sought. I 
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Completeness  of  information  is  sought  through  the 
first  rule.  It  is  decidedly  ineiRcient  to  have  to  send 

back  repoi'ts  for  missing  details  to  be  supplied.  The 
waste  is  not  only  of  time  but  of  temper  as  well.  The 
third  rule  seeks  also  to  eliminate  the  waste  of  time  and 
patience  occasioned  by  poorly  designed  forms  which 
must  be  deciphered  before  they  can  be  completed.  In- 

come tax  return  blanks  might  be  cited  as  a  horrible 
example. •   ♦ 

Depreciation  of  a  Lathe — Discussion 
By  L.  L.  Thwing 

AH  Yankees  have  a  right  to  answer  one  question  by 
asking  another,  and  I  would  like  to  answer  A.  W. 

Forbes'  query,  appearing  on  page  468,  Vol.  58  of  the 
American  Machinist,  regarding  the  depreciation  of  a 
lathe  by  asking  him  the  following  question :  Do  you  want 
a  figure  that  will  indicate  the  physical  condition  of  the 
lathe,  and  its  relative  fitness  for  the  work  at  hand,  or 
do  you  want  a  figure  to  set  up  on  your  books  to  be 
used  as  expediency  dictates? 

Until  the  year  1917  or  thereabouts,  the  details  of 
accounting  were  private  affairs.  So  long  as  a  manufac- 

turer had  no  occasion  or  necessity  to  satisfy  a  sceptical 
banker  that  his  books  were  a  true  record  of  facts,  he 
was  at  liberty  to  manipulate  his  depreciation  and 
expense  accounts  to  suit  himself.  In  playing  the  busi- 

ness game  with  these  accounts  "wild,"  there  was  a 
large  amenable  factor  which  could  be  used  to  foster 
or  discourage  dividends  as  expediency  demanded.  When 
it  became  a  matter  of  active  interest  to  the  Treasury 

Department  how  the  taxpayers'  books  were  kept,  the 
manufacturer  was  forced  to  standardize  his  accounting 
methods.  The  standardization  was  naturally  left  in  the 
hands  of  an  accountant,  who  used  generally  accepted 
rates  and  methods  in  such  matters  as  depreciation. 

The  accountant's  job — among  other  things — is  to  keep 
the  income  tax  down  by  using  as  high  a  rate  of  depre- 

ciation as  is  permissable.  Now  if  one  of  Mr.  Forbes' 
lathes  has  been  depreciated  at  the  rate  of  10  per  cent 
as  recommended  by  the  National  Association  of  Ma- 

chine Tool  Builders,  it  will  have  a  book  value  at  the  end 
of  5  years  of  50  per  cent  of  cost.  This  may  or  may  not 
be  its  real  value  as  a  productive  unit,  but  assume  that 
it  is.  If  the  machine  is  actually  in  such  a  poor  condi- 

tion, the  superintendent  will  either  repair  it  or  discard 
it.  If  he  repairs  it,  so  that  it  is  practically  as  good  as 
new,  there  is  apparently  no  reason  why  it  should  not 
be  restored  to  practically  its  original  cost.  This 
reasoning  is  on  the  assumption  that  there  is  no 
obsolescense. 
When  the  labor  and  material  slips  for  this  repair 

get  in  to  the  accounting  department,  they  may  be 
marked  by  someone  as  to  whether  they  are  to  be 
charged  to  repairs  or  to  improvements.  If  they  are  so 
marked  by  a  shop  man,  he  is  not  likely  to  look  at  them 
as  an  addition  to  capital,  so  they  go  into  the  expense 
account.  If  they  are  not  so  marked  at  all,  the  account- 

ant will  have  to  allocate  them.  From  his  standpoint  a 
repair  or  replacement  is  an  expense,  unless  it  adds 
materially  to  the  life  of  the  machine.  It  is  not  prac- 

tical for  him  to  find  this  out,  so  he  adds  it  to  capital 
during  the  dull  years,  and  puts  it  into  expense  in 
prosperous  years.  Mr.  Forbes  will  have  to  decide  the 
question  which  appears  above.  In  the  present  instance 
he  should  instruct  his  accountant  to  add  the  cost  of  the 
repairs  to  this  lathe  to  its  book  value. 

The  All-Round  Machinist ' By  Roy  E.  Bender 

Occasionally  articles  and  editorials  are  published  in 
technical  papers  setting  forth  the  fact  that  all-round 
machinists  are  getting  scarcer  every  year  and  that 
within  the  next  twenty  years  or  so  such  mechanics  will 
not  exist.  I  will  admit  that  an  all-round  man  cannot 
earn  as  much  money  as  a  machine  operator  on  a  good 
piecework  or  bonus  system,  but  that  is  not  the  entire story. 

There  always  will  be  all-round  mechanics  for  the 
reason  that  the  work  is  interesting  to  the  man  who  is 
mechanically  inclined.  Such  a  man  would  rather  labor 
at  interesting  work  than  follow  one  monotonous  opera- 

tion week  after  week.  The  all-round  man  takes  pride 
in  his  work  and  his  time  passes  rapidly.  The  machine 
operator  is  a  clock  watcher  and  usually  takes  no  interest 
in  the  shop,  aside  from  his  pay  envelope.  Thus  the 
former  man,  incredible  as  it  may  seem,  follows  his  trade 
because  he  likes  the  work. 

Such  a  man  sticks  at  his  trade  until  he  is  a  white- 
haired  patriarch.  His  mechanical  intuition  would  not 
permit  him  to  become  a  mere  machine  operator  only, 
no  matter  how  attractive  the  pay.  Again,  the  man  who 
is  trained  on  all-round  work  often  lacks  the  necessary 
speed  to  qualify  as  a  machine  operator.  Mechanical 
intuition  is  as  old  as  human  nature  itself  and  as  long 
as  it  exists,  men  will  be  found  who  are  anxious  to 
qualify  as  skilled  mechanics  on  a  diversity  of  operations. 
And  do  not  overlook  the  fact  that  the  man  who  trainfe 

himself  for  an  all-round  machinist  is  paving  th^xvay 

toward  a  forenian's  or  superintendent's  position  ̂ ithin 
a  few  years.  v^r        ' 

   ^;i- 
Adapting  Orders  to  Your  Employee''^ 

Temperament  ^* 
By  Frank  V.  Faulhaber 

Said  the  foreman  who  has  been  securing  satisfactory 
results  from  his  employees  for  more  than  twenty  years : 

"It  is  not  a  secret  at  all  when  you  come  to  think  of  it. 
I  have  always  believed  that  in  order  to  get  work  done 
willingly  and  properly  the  man  in  charge  of  a  depart- 

ment must  think  of  his  men  as  individuals,  not  as  a 
force.  And  the  foreman  must,  of  course,  set  about  his 
responsibilities  accordingly.  Whenever  I  want  a  certain 
man  to  carry  out  an  order  I  give  him  that  order  as  he 

would  like  to  receive  it." 
Wise  policy,  indeed!  Is  there  not  here  a  keynote  for 

other  foremen  in  the  machine  shop  where  desirable  re- 
sults have  not  been  achieved  as  wanted  from  all  the 

men?  The  thoughtful  executive  will  so  phrase  his  com- 
mand that  the  man  directed  will  gladly  do  his  work. 

For  instance,  there  have  been  foremen  who  have  used 
the  same  methods  with  all  of  their  men;  they  will  de- 

liver an  order  harshly  regardless  of  for  whom  it  is  in- 
tended. A  harsh  tone  may  work  well  in  the  case  of 

the  chap  who  is  used  to  being  spoken  to  roughly.  But 
consider  the  mild-mannered  individual.  A  command 
will  be  given  to  better  effect  in  his  case  when  of  about 
the  same  tone  as  the  man  himself  is  wont  to  speak. 
Harsh  men  require  harsh  orders;  the  timid  employees 
react  most  favorably  to  the  soft-spoken  command.  It 
is  merely  a  case  of  studying  the  employee,  then  applying 
methods  accordingly  so  that  each  individual  tempera- 

ment is  taken  care  of  with  a  suitable  command. 
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Ideas  from  Practical  Men 
Devoted  to  the  ezchanKe  of  information  on 
useful  methods.  Its  scope  includes  all  divisions 
of  the  maclliDe  building  indnstry.  from  draft- 
in;  room  to  thipping  platform.      The  articlea 

are  made  up  from  letters  snbmitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices tiiat  have  proved  their  value  are  carefully 
considered,  and  those  published  are  paid  tor 

A  Concrete  Welding  Table 
By  I.  B.  Rich 

The  Baird  Machine  Co.  was  the  pioneer  in  oxy- 
acetylene  welding  in  Phoenix,  Ariz.,  going  into  the  game 
when  an  acetylene  generator  was  part  of  the  plant. 
This  has  now  been  abandoned  for  tanks  of  compressed 

gas. 
But  the  company  is  still  using  a  welding  table  made 

in  the  early  days  and  shown  herewith.  The  only  un- 
usual thing  is  that  the  top  is  a  slab  of  concrete,  cast 

with  reinforcing  rods  and  supported  by  pipe  legs  with 

A  CONCRETE  WELDING  TABLE 

braces  welded  in  place.     A  rack  at  the  left  end  makes 
provision  for  tongs  and  similar  tools. 
The  newer  welding  tables  are  made  of  firebrick 

mounted  in  a  frame  made  up  of  angles  as  is  now  cus- 
tomary, but  the  old  table  is  still  on  the  job. 

Gasoline  Spray  for  Washing  Oflf  Oil 
By  E.  A.  Thanton 

It  is  common  practice  in  many  shops  to  remove  oil 
or  grease  from  small  metal  parts  by  dipping  them  into 
gasoline  and  slushing  them  around  in  the  liquid.  If 

the  grease  is  at  all  sticky  this  isn't  always  a  satisfac- 
tory way  to  remove  it.  In  any  case  we  found  it  unsat- 

isfactory for  our  use  and  not  wanting  to  resort  to  the 
use  of  caustics  of  any  kind,  we  rigged  up  the  outfit 
shown.  This  is  merely  an  old  tin  funnel  with  a  hole 
cut  in  it,  fastened  in  an  inverted  position  to  the  end  of 
a  pipe  nozzle  as  indicated.  Gasoline  is  forced  through 
the  pipe  and  spraying  nozzle  from  a  pressure  tank  out- 

side the  shop.  The  spray  is  easily  controlled  by  means 
of  a  valve  within  reach  of  the  workman.     A  piece  of 

GASOLINE  SPRAY  FOR   WASHING  OFF  OIL 

coarse  wire  screen  is  used  on  which  to  lay  the  pieces  to 
be  cleaned.  The  workman  takes  a  piece,  thrusts  it 
through  the  hole  in  the  funnel  and  lays  it  on  the  wire 
screen.  One  or  several  pieces  may  be  cleaned  at  once. 
After  the  work  is  in  place,  the  valve  is  opened  and  the 
force  of  the  gasoline  spray  almost  instantly  cleans  off 
the  grease  and  dirt.  Even  the  underside  is  usually 
thoroughly  cleaned  by  the  spray  thrown  back  from  the 
screen  on  which  the  work  rests.  As  a  rule  the  workman 
shuts  off  the  valve  before  removing  the  pieces,  but  this 

isn't  always  necessary  and  sometimes,  when  only  a 
little  oil  is  to  be  removed  the  workman  will  hold  the 
piece  under  the  spray  with  his  hand,  turning  it  slightly 
as  needed.  A  drain  under  the  screen  carries  the  used 
gasoline  to  a  tank  and  it  is  afterwards  filtered  and 
used  again. 

Re-forging  a  Large  Oil  Drill 
By  Henry  C.  Francis 

Shops  are  erected  in  or  very  near  the  oil  fields  in  the 
Los  Angeles  oil  district.  In  these  shops  repairs  can  be 
made  promptly.  Promptness  is  important  in  the  oil 
fields  for  when  there  is  a  gang  of  high  priced  drilling 

HEAVY  STEAM  HAMMER  FOR  REFORGIXG  DRILLS 
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men  on  the  job,  there  must  be  as  few  delays  as  possible. 
The  machinery  must  be  kept  going,  and  the  drills  work- 

ing down,  do^vn  to  reach  the  oil  beneath. 
Some  of  the  shops  are  well  equipped  with  machinery, 

the  oil  activity  having  been  responsible  for  a  goodly  pro- 
portion of  the  machine  tool  demand  in  the  district  the 

past  year.  As  an  example,  take  the  heavy  steam 
hammer,  shown  in  the  accompanying  illustration,  which 
is  reforging  a  large  flat  drill  for  a  local  drilling  gang 
in  the  Signal  Hill  district.  This  is  the  local  shop  of 
the  Union  Tool  Co.,  whose  main  plant  is  at  Torrance, 
several  miles  away. 

These  bits  are  handled  easily  and  quickly  by  means 
of  a  threaded  socket  which  fits  the  sharp  tapered  end  of 
the  drilling  bit.  The  socket  is  supported  by  a  chain 
from  a  jib  crane,  and  has  a  four-spoked  pilot  wheel  so 
that  itcan  be  easily  and  quickly  turned.  When  the  bit 
is  hot  enough  to  forge,  the  socket  is  swung  over  the 
furnace  and  screwed  on  by  means  of  the  wheel,  a  method 
giving  the  helper  good  control  of  the  work  and  enabling 
him  to  hold  it  firmly  for  the  hammer  man  or  to  unscrew 
the  socket  easily  after  replacing  the  bit  in  the  fire. 

Indexing  Fixture  for  Grinding 
Master  Cams 

By  R.  Delrue 

We  have  in  our  motors  camshafts  with  12  cams — 
say  6  inlet  and  6  outlet  cams — and  we  have,  therefore, 
had  to  make  12  master  cams  on  our  Norton  machine. 

Up  to  the  present  time  these  have  been  made  by  copy- 
ing a  hand-made  camshaft  which  was  tested  in  a  trial 

engine  and  retouched  until  satisfactory  results  were 
obtained.  I  considered  it  a  much  better  and  cheaper 

practice  to  make  only  two  cams — one  inlet  and  one 
outlet  cam — by  hand,  and  to  copy  the  masters  from 
them.  For  this  purpose  I  constructed  the  indexing 
fixture  shown  in  the  accompanying  sketch,  which  is 
capable  of  giving  me  all  possible  positions  of  the  cams. 

The  fixture  consists  of  a  plate  A,  which  is  slotted  to 
fit  over  the  spindle  nose  C  and  is  secured  to  it  by  means 

of  the  setscrews  D.  This  plate  is  keyed  to  the  center 
E,  and  is  tightened  by  the  nut  F.  A  circuit  slot  G  is 
turned  in  plate  A  and  serves  to  retain  the  clamping  bolts 
H,  which  are  inserted  through  the  opening  K.  These 
bolts  project  through  the  plate  B  and  serve  to  tighten 
it  on  plate  A.  The  plate  B  has  a  recess  fitting  a  boss 
on  A  so  that  it  may  be  rotated  on  the  latter,  and  has 
two  projections  J  to  serve  as  carriers  for  the  camshaft 
dog  M,  which  is  clamped  in  position  by  the  screws  N. 
Upon  the  upper  part  of  the  periphery  of  plate  B  is  fast- 

ened the  vernier  plate  0,  while  the  circumference  of 
plate  A  is  graduated  to  30  min.  divisions;  making  set- 

tings of  T^  deg.,  or  6  min.,  possible. 
The  shaft  seen  at  P  bears  the  two  hand-made  cams  Q 

and  R;  which  are  clamped  by  means  of  the  nut  S.  After 
the  system  is  mounted  as  shown  in  the  sketch,  all  the 
master  cams  on  the  spindle  can  be  ground  to  size  by 
changing  only  the  angular  position  of  the  cams  Q  and 
R  according  to  the  timing  needed.  We  use  two  posi- 

tions on  the  shaft  P,  as  shown  at  V  and  W.  In  the 
first  position  the  cams  are  set  to  the  exact  timing 

angle  a. 
To  grind  the  masters  on  T  it  is  only  necessary  to 

rotate  plate  B  with  the  shaft  P,  i  revolution,  or  60  deg., 
each  time  one  inlet  and  one  outlet  master  is  ground  to 
size.  Of  course  extra  care  must  be  exercised  in  laying 
off  the  keyways  to  get  them  in  exactly  the  required 
position  relative  to  the  center  line.  We  use  this  method, 
however,  for  almost  all  of  our  cams,  as  it  is  most  simple 
for  the  operator  to  index  and  reduces  the  danger  of 
error  to  the  minimum. 

In  cases  of  special  masters  or  when  we  are  not  cer- 
tain of  our  timing  and  more  trial  camshafts  must  be 

produced,  each  of  them  having  a  different  timing,  we 
use  the  second  method  as  shown  at  W.  Here  the  two 
cams  have  their  axes  in  the  same  line,  or  at  0  deg.  to 
each  other.  The  operator  in  grinding  the  masters, 
must,  of  course,  set  the  shaft  P  to  the  corresponding 
angular  position  for  each  of  them. 
By  this  method  we  eliminate  the  expensive  hand- 

made multiple  camshafts  and,  as  all  of  our  master  cams 
on  T  are  ground  from  the  same  models,  each  pair  is 
necessarily  exactly  alike  in  shape. 

/A__„  /B 

^^^^^X 

@ 

\^D 

<i) 

a 

C 

■
i
 

0 j 

l- 

.    [!^l i 
® ^ 
^ « ^ 

INDEXING  FIXTURE  FOR  GRINDING   MASTER  CAMS 



670 AMERICAN     MACHINIST Vol.  58,  No.  18 

Grinding  Keyways  in  Multi-Splined  Shafts 
By  K.  a.  Munson 

The  method  described  herewith  was  evolved  some 

time  ago  as  an  emergency  measure  to  grind  some  multi- 
splined  shafts  for  which  we  had  a  contract,  and  so  suc- 

cessfully did  it  let  us  out  of  our  difficulties  that  the 

set-up  has  been  allowed  to  remain  in  the  lathe  and  has 
since  been  used  extensively  upon  jobs  other  than  that 
for  which  it  was  designed. 

On  the  original  job  the  contract  called  for  seventy- 

Section A- A 
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FIG.    1— SPLIXED  SHAFT   TO    BE  GROU.XD 

five  special,  heat-treated  shafts  of  the  dimensions  shown 
on  the  drawing,  Fig.  1.  The  limits  were  very  close, 
but  at  the  time  the  contract  was  made  it  was  believed 
that  the  metal  would  not  be  so  hard  after  heat-treat- 

ment as  to  preclude  the  possibility  of  finishing  the 
pieces  to  size  by  means  of  a  formed  cutter.  We  were 
disappointed  in  this  respect,  however,  as  we  found  that 
the  cutter  would  not  stand  up  to  finish  even  one  spline, 
and  we  were  compelled  to  devise  some  way  to  do  the 
work  with  a  grinding  wheel. 

The  compound  slide  was  taken  off  a  16-in.  Prentice 
lathe  and  an  angle  iron,  A,  Fig.  2,  fastened  in  its  place. 
On  this  plate  was  planed  the  dovetail  for  the  slide  B, 
the  screw  and  handle  C  serving  as  a  means  of  adjust- 

ment. On  the  slide  was  mounted  a  small  motor  carry- 
ing a  6xJ-in.  grinding  wheel  upon  its  rotor  shaft.    All 

The  wheel-shaping  and  truing  device  consisted  of  an 
angle  plate,  mounted  as  at  H  and  shown  in  detail  in 

Fig.  3,  together  with  various-shaped  blocks  for  holding 
the  diamond.  The  V  at  the  top  of  the  angle  iron  H 
was  so  located  as  to  come  directly  under  the  center  of 
the  wheel.  The  beveled  sides  of  the  wheel  were  dressed 
by  passing  the  diamond  holder  /  up  and  down  each  side 
of  the  V,  setting  the  wheel  down  a  trifle  at  each  pass. 
The  radius  on  the  periphery  of  the  wheel  was  secured 
by  setting  the  triangular  block  J  in  the  V  and  rotating 
the  round  diamond-holder  within  the  block  by  means  of 
a  handle  not  shown  in  the  drawing. 

To  traverse  the  wheel  along  the  work  the  lead  screw 
and  nut  of  the  lathe  were  used,  the  lathe  being  geared 
to  secure  the  proper  rate  of  traverse.  In  this  type  of 
lathe  the  lead  screw  is  reversed  by  a  lever  on  the  apron 
of  the  carriage,  and  this  lever  gave  us  the  means  of 
controlling  the  traverse.  After  a  little  practice  the 
control  became  quite  easy. 

After  truing  the  wheel  a  roughing  cut  would  be 
taken  over  all  six  splines  of  a  shaft,  this  process  being 
twice  repeated.  In  dressing  for  the  third,  or  finishing 
cut,   it  was  found  that  the   diamonds   could  be  so  set 

•                    L.  _i 
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FIG.  3 — DETAILS  OF  TRUING  DEVICE 

FIG.  2— LATHE  SET  UP  FOR  THE  JOB 

end  play  was  carefully  eliminated  from  the  rotor  shaft 
and  the  angle  iron  was  so  adjusted  as  to  bring  the 
center  of  the  wheel  in  a  vertical  plane  with  the  center- 
line  of  the  lathe. 

The  bracket  D  was  bolted  to  the  bed  of  the  lathe  and 
bored  out  in  place  to  take  a  short  shaft  on  one  end  of 
which  was  the  driving  plate  E,  rabbeted  and  tapped 
to  receive  the  flanged  ends  of  the  shafts  to  be  ground, 
while  on  the  other  end  was  an  arm  F,  carrying  an  index 
pin  to  engage  with  the  six  locating  notches  in  index 
plate  G,  the  latter  being  attached  to  the  bracket  D. 

as  to  leave  the  wheel  absolutely  central  and  within  a 
few  thousandths  of  the  correct  height. 

The  arrangement  described  enabled  us  to  get  out  the 

original  seventy-five  shafts  at  a  i"easonable  cost  and  has 
since  been  used  to  grind  many  other  shafts  of  other 
sizes. 

Drilling  Centers  by  Hand  in  a  Lathe 
By  Charles  F.  Henry 

It  sounds  rather  funny  to  talk  of  drilling  centers  by 
hand  in  a  lathe,  and  yet  that  is  exactly  what  I  saw  in 
an  oilwell  tool  shop  near  the  new  oil  fields  of  southern 
California. 

The  work  was  a  large  bar  of  steel,  say  8  in.  in  diam- 
eter, which  had  been  put  in  place  in  the  lathe  chuck  and 

supported  by  the  steady  rest  as  shown  in  the  illustration. 
The  center  drilling  rig  was  a  piece  of  about  1  in.  round 

steel  bar  bent  into  something  the  same  shape  as  a  car- 
penter's brace.  The  crank  was  probably  a  foot  long 

so  as  to  give  a  good  leverage. 
One  end  of  the  brace  carried  a  short  twist  drill  and 

the  other  end  was  drilled  and  countersunk  to  fit  the  tail 
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center.  The  rest  is  easy  to  see  as  the  lathe  man  drilled 
the  center  by  turning  the  brace  by  hand  just  as  a  car- 

penter bores  a  hole.  With  a  sharp  drill  it  works  very 
well. 

The  feed  was   obtained  by   feeding  the   tail  center. 
This  sprung  the  brace  as  shown  by  the  dotted  lines  and 

DRILLING  CENTERS  BY  HAND  IN  A  LATHE 

the  lathe  man  drilled  until  the  spring  fed  the  drill  into 
the  work  enough  to  let  the  brace  straighten  out  again. 

This  method  isn't  recommended  in  place  of  a  center 
drilling  machine,  but  it  seems  to  have  its  place. 

Fixture  for  Slitting  Spring  Collets 
By  E.  a.  Sisson 

An  inexpensive  fixture  to  hold  spring-collet  blanks 
for  the  purpose  of  sawing  the  slots  may  be  made  as 
shown  in  the  accompanying  sketch  from  a  piece  of 
round  cold-rolled  steel  of  sufficient  diameter  to  allow 
for  the  milling  of  a  rib  or  tongue  along  one  side.  The 
purpose    of    the    tongue    is    to    provide    a    means    of 

FIXTURE  FOR  SAWING  SPRING  COLLETS 

holding  the  fixture   in  a  milling-machine  vise  without 
distorting  it. 

To  saw  the  blank,  apiece  of  soft  steel  of  the  nominal 
diameter  of  the  collet  is  put  into  the  hole  of  the  collet 
and  the  collet  drawn  tightly  into  the  fixture  with  the 
nut.  A  line  should  be  made  on  the  face  of  the  fixture 
120  deg.  from  the  top  to  facilitate  resetting  the  collet 
after  the  first  slot  is  sawed.  The  slot  along  the  top  of 
the  fixture  should  not  extend  the  full  length,  but  only 
far  enough  to  allow  the  saw  to  cut  a  sufficient  length 
of  the  collet.  In  this  way  the  fixture  is  tied  together 
at  the  rear  end  and  does  not  spring  open  after 
continued  use. 

Repairing  Electric  Car  Wheels 
and  Bearings 

By  Clifford  H.  French 

Among  the  car  brasses  or  bearings  used  by  the  Los 
Angeles  Railway  is  one  which  has  a  relatively  thin  shell 
with  a  flange  on  one  end.  This  bearing  is  made  in  halves 
and  the  illustration  shows  how  the  machining  is  done 
at  the  shop  at  Torrance,  California. 

The  joints  are  faced  and  then  clamped  together  by  a 
steel  ring  having  four  set  screws  set  radially  and  with 
the  heads  out.  These  four  screws  hold  the  two  halves 
together  during  the  preliminary  operations. 

After  the  bearing  is  clamped  by  its  flange  in  the 
chuck  A,  with  the  ring  B  holding  the  halves  together, 
the  outer  end  is  turned  at  C,  so  that  the  steel  ring  D  can 
be  forced  over  it  with  a  light  driving  fit.  Then  the  ring 
B  is  removed.  The  steel  ring  at  the  outer  end  not  only 
holds  the  two  halves  but  provides  a  bearing  for  the 
steady  rest  at  that  point. 

This  method  allows  the  outside  of  the  bearing  to  be 
turned  and  a  single  cutter  boring-bar  bores  the  hole  to 
the  desired  diameter  for  the  bearing.  The  flange  also 
can  be  faced  at  this  operation,  leaving  only  the  turning 

METHOD  OF  MACHINING  STREET  CAR  BEARING 

and  facing  of  the  outside  at  the  other  end  to  be  done 
after  removing  the  bearing  from  the  chuck. 

Both  chilled  iron  and  steel  wheels  are  used  on  this 

road,  the  latter  prevailing  on  motor-driven  cars.  The 
chilled  wheels  are  usually  trued  up  on  a  grindilijf 
machine  but  this  machine  is  not  sufficiently  heavy  to 
handle  the  steel  treads.  These  are  turned,  and  it  makes 
a  very  hard  job  for  both  lathe  and  tools.  The  shop 
men  contend  that  the  driving  wheels  are  hardened  by 
the  frequent,  if  not  constant,  arcing  of  the  current  as 
it  flows  to  the  rails.  In  some  cases  where  serious  flat 
spots  occur,  the  flat  is  filled  by  arc  welding  and  then 
trued  up.  This  method  is  not  considered  at  all  favorably 
by  metallurgists  who  claim  that  the  excessive  local  heat- 

ing due  to  welding  overheats  the  metal  and  starts  cracks 
which  may  become  serious. 

Journals  are  not  ground  as  there  is  no  equipment 
for  the  purpose.  They  are  rolled  and  a  very  good  sur- 

face secured  in  this  way.  This  process  is  also  used  in 
renewing  worn  bearings,  a  reduction  of  approximately 
32  in.  being  secured.  Grinding  of  both  tires  and  jour- 

nals would  seem  to  be  the  better  method  if  machine 

equipment  were  available. 
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What  Are  the  Factors 

Responsible  for  High  Selling  Cost? 

ONE  OF  THE  livest  subjects  of  discussion  in  almost 
every  business  circle  is  the  question  of  selling  costs. 

It  is  even  beginning  to  permeate  the  rarefied  atmos- 
phere of  high  legislative  thought  in  Washington.  The 

condition  is  acknowledged  but  what  to  do  about  it 
nobody  seems  to  know. 
The  machinery  industry  is  particularly  troubled 

with  high  selling  costs  and  for  reasons  some  of  which 
are  completely  out  of  its  control.  Perhaps  if  we  set 
down  a  few  of  them  and  take  up  each  one  separately  it 
may  lead  to  better  results  than  to  go  at  the  problem  as 
a  whole. 

In  the  first  place  there  is  the  keen  selling  competi- 
tion of  manufacturers  with  more  capacity  than  the 

market  can  absorb.  This  factor  is  not  peculiar  to  the 
machinery  industry  by  any  means  but  adoption  of  a 

misery-loves-company  attitude  isn't  going  to  help  any. 
Some  people  believe  combination  and  elimination  to  be 
the  only  answer.  Knowing  the  industry  as  we  do  we 
can  see  serious  obstacles  to  be  overcome  before  such  a 
program  would  succeed. 

Next  comes  the  buyer  whose  boast  it  is  that  he  is 

"hard  to  sell."  Nobody  will  dispute  his  claim  but  al- 
most everyone  else  understands  that  he  not  only  adds 

to  the  cost  of  the  tools  he  buys  himself  but  to  the  cost 
of  those  the  other  fellow  buys.  Consequently  he  is  not 
popular.     Education  seems  to  be  the  answer  here. 

And  then  comes  the  purchaser  who  must  have  special 
tools  or  equipment.  It  is  often  a  matter  of  pride  with 
him  not  to  take  a  standard  tool.  The  Waste  in  Industry 
report  gave  a  faint  idea  of  what  lack  of  standardization 
is  costing  the  country.  Here  again  education  must  be 
resorted  to  both  for  user  and  maker,  but  it  is  a  slow 

process  as  those  interested  in  the  progress  of  stand- 
ardization can  testify.  The  maker  who  has  the  nerve 

to  cut  out  the  slow  selling  sizes,  price  his  good  sellers 
right  and  drive  hard  on  them  through  his  field  force 
and  advertising  will  probably  be  surprised  at  the  results 
he  gets  if  he  has  never  tried  it  before.  The  buyer  who 
will  co-operate  will  also  be  surprised  at  the  saving 
to  him. 

One  more  big  item  in  the  high  cost  of  selling  is  the 
abuse  of  free  service.  A  reasonable  amount  of  such 

service  is  essential.  It  varies  in  quantity  with  the  com- 
plexity of  the  product.  Such  service  is  expected  by  the 

progressive  user  who  understands  that  it  is  included  in 
the  cost  of  the  machine  he  buys.  It  is  to  the  advantage 
of  the  manufacturer  to  give  service  to  the  extent  neces- 

sary to  insure  that  his  machine  is  given  a  fair  chance 
to  do  what  he  claims  for  it.  So  far  both  parties  to  the 
controversy  are  in  accord,  but  when  it  comes  to  calling 

upon  the  maker  to  send  a  service  man  half  across  the 
continent  without  charge  to  tighten  a  loose  belt  or  make 
some  equally  elementary  adjustment  there  is  likely  to 
be  a  difference  of  opinion. 

In  the  same  category  are  the  customer  who  demands 
engineering  data  on  the  machine  he  buys  which  will 
cost  hundreds  of  dollars  to  arrange  in  the  way  he  wants 
it,  and  also  the  one  who  persuades  the  manufacturer 
to  put  in  machines  on  trial  operated  by  demonstrators 
paid  by  the  manufacturer.  The  crying  injustice  of  this 
form  of  service  abuse  is  that  the  cost  of  it  must  be 
spread  over  the  whole  product  and  the  innocent  pay  for 
it  as  well  as  the  guilty.  What  can  be  done  about  it? 
Charge  for  it  and  charge  all  that  it  is  worth. 

The  last  two  points  we  have  taken  up  are  ones  for 
the  machinery  builders  to  settle  but  they  are  equally 
vital  to  the  user  of  machinery  for  he  pays  the  freight. 
If  he  will  play  fair  in  the  matters  of  service  and  stand- 

ardization he  may  expect  generous  treatment  from  the 
seller.     In  any  case  he  pays  for  what  he  gets. 

Selling  Machines 
In  Unusual  Places 

MOST  OF  US  realize  that  machine  tools  are  at  the 
foundation  of  all  modem  industry.  And  yet  we  are 

very  apt  to  consider  only  shops  which  make  machinery 
of  some  kind  or  handle  jobbing  work,  as  possible  buyers 
of  machine  tools.  Machine  tool  builders  and  dealers 
have  not,  for  the  most  part,  learned  what  the  salesman 
of  a  city  on  the  Pacific  Coast  has  discovered  for  him- self. 

"If  I  depended  on  the  regular  machine  shops  as  cus- 
tomers for  the  machines  I  sell,  I'd  have  sold  mighty 

few  this  past  year,"  he  said.  Few  machine  shops  had 
been  buying  because  few  were  using  all  they  had  or 
had  money  enough  to  buy  new  ones.  Acting  on  this 
basis  he  started  to  hunt  up  other  lines  and  as  a  result 

had  a  very  fair  year's  business.  Hotels,  laundries,  candy 
factories,  garages,  mining  and  logging  camps,  all  con- 

tributed their  quota  to  his  list  of  sales,  and  his  list  of 
prospects  is  by  no  means  e.xhausted. 
From  the  factory  point  of  view  these  are  small 

sales  and  comparatively  insignificant.  For  any  one 
machine  the  total  would  not  make  a  very  large  showing 
on  the  production  chart.  But  the  total  for  the  industry 
is  by  no  means  insignificant  for  it  helps  to  swell  the 
grand  total  of  over  five  millions  a  year  for  the  three 
Pacific  Coast  states. 

This  is  not  a  territory  or  a  business  for  the  sales 
engineer  who  must  figure  out  production  on  close 
margins  in  any  territory.  The  sales  cost  is  usually  too 
high  when  but  a  single  line  of  machines  is  represented. 
It  is  essentially  the  work  for  a  salesman  who  sells 
several  lines  of  machines  and  probably  small  tools  and 

supplies  as  well. 
Production  managers  naturally  like  to  see  orders  in 

quantities  so  as  to  keep  the  machines  all  in  operation  on 
regular  schedules.  But,  as  many  builders  know  to  their 
sorrow,  it  is  much  better  to  have  orders  for  single 
machines  dropping  in  with  fair  regularity  than  to  have 
the  large  orders  stop  with  nothing  to  take  their  place. 

Aren't  they  worth  the  effort  it  takes  to  get  them? 

:^ 
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Gardner  No.  2  Automatic  Double 

Grinding  Machine 
A  number  of  improvements  and 

devices  have  been  added  to  the  Gard- 
ner automatic  double  grinding  ma- 

chine described  on  page  43,  Vol.  56 
of  the  American  Machinist  and  man- 

in  relation  to  each  other,  so  that  the 
grinding  operation  is  done  on  the 
back  face  of  one  wheel  and  the  front 
face  of  the  other.  A  variety  of  work 
may  be  accommodated,  since  the  car- 

FIG.  1 — GARDNER  NO.  2  AUTOMATIC  DOUBLE  GRINDING  MACHINE 

ufactured  by  the  Gardner  Machine 
Co.,  Beloit,  Wis.  The  machine, 
shown  in  Fig.  1  and  known  as  the 
No.  2  automatic  double  grinding  ma- 

chine, has  18-in.  abrasive  wheels.  It 
is  intended  for  the  rapid  grinding  of 
pieces  having  two  parallel  sides 
that  require  finishing,  being  adapted 
to  the  grinding  of  piston  rings,  ball 
and  roller  races,  adding  -  machine 
parts,  thrust  washers,  gear  blanks 
and  similar  parts. 

The  parts  to  be  ground  are  carried 
to  the  working  position  by  means  of 
a  work  carrier  shown  In  Fig.  2, 
which  passes  between  the  grinding 
members.  These  members  are 
mounted  on  spindles  which  are  offset 

rier  is  provided  with  a  range  of  feeds 
varying  from  15  to  16  pieces  per 
min.,  and  by  changing  the  pulley  on 
the  countershaft  with  a  range  of 
feed  varying  from  4  to  15  pieces. 
From  6  to  12  openings  may  be  fur- 

nished in  the  carrier,  of  any  shape  to 
suit  the  work  to  be  ground.  Special 
carriers  may  be  made  where  the 
operator  loads  and  unloads  as  the 
work  is  ground,  and  in  this  way  the 
machine  becomes  semi-automatic  in 

operation. 
As  the  carrier  brings  the  work 

into  the  grinding  position,  one  of  the 
grinding  members  automatically  ad- 

vances until  it  reaches  a  positive 
stop.    This  member  advances  only  as 

rapidly  as  the  stock  is  removed,  since 
it  approaches  the  work  under  an  ad- 

justable spring  pressure  governed  by 
a  cam,  and  thus  is  prevented  from 
overloading.  The  action  of  the  same 
cam  returns  the  member  to  the  open 
position,  and  the  work  as  it  passes 
between  the  wheels  is  automatically 
unloaded. 

The  grinding  heads  are  mounted 
upon  sub-bases  that  are  adjustable 
by  means  of  a  handwheel  operating 
through  a  screw,  graduations  being 
provided  up  to  0.001  in.  When  a 
greater  distance  is  desired  between 
the  grinding  members  than  the 
screw  adjustment  will  permit,  the 
sub-bases  can  be  adjusted  along  the 
main  base  of  the  machine.  In  addi- 

tion, the  right-hand  head,  during  the 
grinding  operation,  has  a  lateral 
movement  governed  by  spring  pres- 

sure, as  just  explained.  In  accom- 
plishing this  lateral  movement,  the 

head  slides  upon  ways  which  are 
provided  with  shields  for  excluding 
foreign  matter. 
The  grinding  members  consist 

either  of  18-in.  steel  disk  wheels 
faced  with  heavy-type  G.I.A.  disks  or 
18-in.    in    diameter    abrasive    ring 

FIG.  2— ARRANGEMENT  OF  ABRASIVE 
WHEELS  AND  WORK  CARRIER 

wheels  carried  in  "Perfection" 
chucks,  for  dry  or  wet  grinding,  re- 

spectively. Steel  collars  carry  the 
thrust  on  the  members.  When 
grinding  small  work  such  as  piston 
rings,  thrust  washers  and  ball  races 
that  permit  of  a  high  rate  of  feed,  an 
automatic  feeding  device  for  the  car- 

rier, shown  in  Fig.  3,  is  employed. 
A  cast-iron  hood  guards  the  grind- 

ing members.  Devices  for  truing 
the  members  are  integral  with  the 
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machine  and  are  mounted  upon  slides 

carried  by  the  hood.  Lateral  adjust- 
ment to  compensate  for  wear  is  ob- 

tained by  means  of  a  screw.  During 
the  dressing  operation  the  dresser 
travels  in  a  vertical  slide  and  is  oper- 

ated by  a  handwheel  working  through 
a  rack  and  pinion,  which  mechanism 
can  be  seen  on  top  of  the  hood. 

A  feature  of  the  machine  is  the 

FIG.   3— AUTOMATIC  FEEDING  DEVICE 

method  used  to  introduce  the  coolant 
in  wet  grinding.  The  ring  wheel  is 
provided  with  a  backing  plate  which 
is  part  of  the  hollow  shaft  running 
through  the  entire  length  of  the 
spindle.  This  hollow  shaft  serves  as 
a  tube  to  carry  the  coolant,  connec- 

tion being  made  at  the  outer  end 
with  the  pump.  The  tube  is  provided 
with  a  number  of  holes  at  a  point 
just  behind  the  backing  plate, 
through  which  the  coolant  is  ejected. 
The  arrangement  thus  provides  for  a 
complete  flushing  of  the  wheel,  since 
the  coolant  is  supplied  at  the  center 
instead  of  at  the  periphery  of  the 
wheel.  For  dry  grinding  an  exhaust 
system  is  attached  which  removes  all 
dust  and  particles  generated  by  the 
grinding  operation. 

The  machine  requires  a  floor  space 
of  4x8  ft.  for  operation.  A  15-hp. 
motor  drives  the  20xl4-in.  driving 
pulley  on  the  countershaft  at  560 
r.p.m.,  which  shaft  in  turn  drives  the 
8x7i-in.  spindle  pulley  at  1,400  r.p.m. 
The  maximum  distances  between 

disk  wheels  and  ring  wheels  are,  re- 
spectively, 12  and  6  in.  The  wheels 

are  each  driven  by  bronze-bushed 
alloy-steel  spindles  29  in.  in  length 
and  located  40  in.  from  the  floor. 

Boxed  for  domestic  shipment  the  ma- 
chine occupies  a  volume  of  219  cu.ft. 

and  weighs  4,250  pounds. 

Harris  No.  415  Fully  Auto- 
matic Hob  Grinding 
Machine 

The  Harris  Engineering  Co,, 
Bridgeport,  Conn.,  has  recently 
placed  on  the  market  the  No.  415 
motor-driven  fully  automatic  hob 
grinding  machine  shown  in  the  illus- 

tration herewith.  It  is  similar  in 
principle  to  but  smaller  in  size  than 
the  No.  815  machine  described  on 
page  190,  Vol.  56  of  the  American 
Machinist. 

A  motor  is  mounted  directly  over 
the  spindle  of  the  grinding  wheel, 
being  connected  by  belt  to  the 
spindle  and  provided  with  wedge 
blocks  for  taking  up  slack.  The 
wheel  is  equipped  with  a  diamond 

HARRIS   NO.    415   FULLY   AUTOMATIC 
HOB  GRINDING  MACHINE 

truing  device  attached  to  the  wheel 
head,  which  swivels  with  the  wheel 
when  the  latter  is  changed  in  its 

angular  position'  by  means  of  an 
overhead  turntable  that  is  graduated 
in  degrees  to  suit  hobs  having  helical 
flutes.  Vertical  adjustment  to  the 
grinding  wheel  is  obtained  by  a 
hand  wheel  at  the  top  of  the  column, 
and  lateral  adjustment  through  a  ball 
crank  handle. 

The  table  reverse,  spiral  generat- 
ing mechanism,  indexing  mechanism 

and  hob  feed  mechanism  are  driven 
automatically  by  a  motor  mounted 
on  integral  brackets  at  the  rear  of 
and  integral  with  the  base  of  the 
machine.  This  motor  also  serves  to 
drive     the     pump.       The     starting 

switches  of  both  motors  are  of  the 
enclosed  safety  type  and  are  mounted 
on  a  guard  at  the  back  of  the 
machine. 

This  machine  grinds  automatically 
straight  fluted  and  either  right-  or 
left-hand  helical  fluted  hobs,  by 
means  of  a  mechanism  which  in- 

dexes automatically  and  also  feeds 
the  hob  against  the  wheel  rotatively 
after  each  complete  revolution  of  the 
hob.  The  feeding  mechanism  is  so 
designed  that  it  does  not  have  to  be 
set  for  a  different  number  of  flutes 
in  the  hobs,  but  is  actuated  at  each 
complete  revolution  of  the  hob  hold- 

ing spindle.  The  rated  capacity  of 
this  grinding  machine  is  for  hobs 
4  in.  in  diameter  and  5  in.  long. 
Hobs  somewhat  larger  may  be 
ground,  however,  especially  if  the 
teeth  are  fine. 

A  belt  drive  may  be  furnished,  but 
it  is  not  recommended  because  the 
motor  drive  offers  less  vibration. 
Lubrication  of  moving  parts  is  pro- 

vided for  by  means  of  oil  wells  and 
cups  leading  to  the  running  parts  by 
oil  tubes.  A  safety  device  is  also 
furnished  to  prevent  injury  to  the 
mechanism  in  case  of  accident. 

Ampco  Bronze 
Final  improvements  and  tests  hav- 

ing been  completed,  an  alloy  of  cop- 
per, aluminum  and  iron,  known  as 

Ampco  bronze,  has  been  placed  on  the 
market  by  the  American  Metal 

Products  Co.,  34th  Ave.  and  Burn- 
ham  St.,  Milwaukee,  Wis. 

Ampco  bronze  is  made  in  several 
grades  and  is  intended  for  use  in 
the  manufacture  of  metallic  packing, 
bearings,  bushings,  gears,  worms, 
valves  and  fittings,  pickling  equip- 

ment, chemical  apparatus  and  the 
like.  The  grades  vaiy  in  hardness 
from  a  very  soft  bronze  to  one  that 
is  harder  than  chrome-nickel  steel, 
the  latter  grade  being  practically 
non-machinable. 

The  metal  is  from  15  to  20  per 
cent  lighter  than  ordinary  bronze  and 
is  3  per  cent  lighter  than  steel.  It 
ranges  in  hardness  according  to 

grade  from  15  to  55  Shore  sclero- 
scope  reading,  corresponding  respec- 

tively to  hardened  copper  and  steel. 
The  tensile  strength  ranges  from 
50,000  to  100,000  lb.  per  square  inch, 
according  to  grade. 

The  metal  can  be  cast,  forged, 
rolled  or  drawn,  and  when  subjected 
to  friction  will  form  an  unusually 
hard,  smooth  surface.  In  the  harder 

grades  it  is  said  to  be  extremely  re- 
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sistant  to  the  action  of  most  commer- 
cial acids  and  alkalis,  and  will  not  pit. 

Its  heat-resisting  qualities  adapt  it 
for  uses  such  as  automotive  poppet 
valves.  It  is  readily  machinable  in 
all  grades  except  the  hardest. 

Brubaker  Spiral-Fluted 
Staybolt  Tap 

W.  L.  Brubaker  &  Bros.  Co.,  Mil- 
lersburg,  Pa.,  has  recently  placed  on 
the  market  a  patented  staybolt  tap 
as  an  addition  to  its  line  of  boiler 
tools.  The  chief  feature  of  the  tap 
is  the  spiral  flutes  for  both  the  ream- 

ing and  threading  portions. 
After  the  tap  was  designed,  tests 

were  run  on  it  for  over  three  years 
on  actual  work  in  several  shops  to 
determine  its  merits.  The  results 
obtained  were  remarkable,  it  is 

claimed  by  the  maker,  and  six  dis- 
tinct features  appeared  which  proved 

the  tap  to  have  a  decided  advantage 
over  any  tap  that  the  Brubaker  com- 

pany had  made  prior  to  this  time. 
The  following  are  the  points  in 
which  advantage  is  claimed: 

In  the  first  place,  the  tap  is  de- 
signed with  a  degree  of  taper  which 

has  been  proved  by  test  to  have  an 
advantage  over  other  tapers.  This 
construction  increases  the  life  of  the 

tap  is  subject  to  was  practically 
eliminated.  The  presence  of  exces- 

sive friction  will  generate  heat, 
which  will  cause  the  tap  to  get  s«ft 
spots.  The  tap  will  then  dull  at 
these  soft  spots  until  it  is  practically 
ruined.  The  presence  of  heat  means 
that  energy  is  being  extended  to 
generate  it.  Since  the  tap  eliminates 
heating  to  a  large  extent,  power  is 
saved  and  can  be  directed  to  the  ac- 

tual working  of  the  tap,  so  as  to  cut 
down  the  amount  of  power  required 
to  tap  a  hole. 

Fourth,  special  relief  was  deter- 
mined and  standardized  for  the  tap. 

It  was  found  that  the  ordinary  ma- 
chine relieved  taps  could  not  meet 

the  requirements  necessary  to  elimi- 
nate chatter ;  hand  relieved  taps  were 

objectionable  because  no  two  taps 
could  be  relieved  alike.  The  relief 

employed  is  a  compound  relief  con- 
sisting of  machine  relief  aided  by  a 

special  machining  operation.  The 
relief  of  every  tap  is  thus  uniform. 

In  the  fifth  place,  the  company 
after  trying  commercial  steels  de- 

veloped a  steel  of  a  special  analysis 
in  order  to  eliminate  breakage. 
Tests  of  this  steel,  which  has  been 
used  in  the  styles  of  staybolt  taps 
formerly  made  by  the  concern,  are 
said  to  show  that  it  can  do  more 
work  than  steels  of  other  analyses. 
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tap  about  20  per  cent,  as  nearly  as 
can  be  judged  from  results  of  the 
tests.  The  taper  aids  in  distributing 
the  work  along  the  entire  length  of 
the  tap,  so  that  no  part  of  it  has 
more  work  to  perform  than  any  other 
part. 

Second,  the  construction  of  the  tap 
helps  in  eliminating  vibration,  which 
is  the  direct  cause  of  breakage.  This 
decrease  in  vibration,  in  addition  to 
decreasing  the  cost  of  tapping,  also 
decreases  the  amount  of  man  power 
needed  to  hold  the  tap  in  place  while 
in  operation.  More  holes  can  be 
tapped  per  day  per  man  because  the 
tap,  instead  of  vibrating  at  high 
speed,  will  run  smoothly  in  compari- 

son with  taps  of  the  former  design. 
In  the  third  place,  the  tap  has  a 

free  cutting  edge;  and  it  was  found 
that  the  motor  speed  could  be  in- 

creased without  injuring  the  tap  be- 
cause the  friction  which  the  average 

The  sixth  point,  which  is  very  im- 
portant, is  the  temper.  In  order  to 

keep  the  tap  within  the  lead  toler- 
ances after  it  was  machined,  it  was 

found  that  a  special  tempering  proc- 
ess was  necessary,  giving  due  regard 

at  the  same  time  to  the  cutting  quali- 
ties of  the  tap.  Tests  were  arranged 

and  fractures  made  of  different  taps 
to  determine  just  what  tempers 
should  be  used.  The  tap  is  tempered 
so  that  there  will  be  very  little 
shortening  or  gain  in  the  lead  of  the 
thread,  at  the  same  time  giving  the 
tool  the  proper  cutting  quality  and 
a  soft  center,  the  latter  to  prevent 
brittleness. 

The  spiral-fluted  staybolt  tap  is 
made  in  all  styles  to  meet  all  require- 

ments of  a  staybolt  tap.  As  with  the 
former  models  of  tap,  it  has  12 
threads  per  inch,  and  is  made  in 
stock  diameters  from  ̂   to  li  in.  and 
in  stock  lengths  from  18  to  54  inches. 

Bultman  "Farmer  Type" 
Fatigue  Testing 

Machine 
A  device  has  been  developed  by 

the  F.  H.  Bultman  Co.,  Cleveland, 
Ohio,  which  records  the  number  of 
alterations  of  stress  which  may  be 
applied  to  a  specimen  before  it  is 
destroyed.  It  is  known  as  the 

"Farmer  Type"  fatigue  testing  ma- chine. 

The  machine  consists  of  a  20x5  in. 
base  plate  with  a  housing  in  which 

BULTMAN    -FARMER    TYPE"    FATIGUE 
TESTING  M.A.CHINE 

are  mounted  ball  bearings  for 
carrying  the  specimen  in  a  hori- 

zontal position.  The  equipment  is 
driven  by  a  motor  through  a  pulley 
mounted  on  a  shaft  which  runs  in 
bearings  in  another  housing.  Two 
suitably  mounted  ball  bearings  are 
also  provided  which  are  put  on  the 
specimen  to  carry  the  weights  that 

apply  the  load  or  stress  to  the  speci- 
men. All  the  ball  bearings  are  pro- 

vided with  easily  adjustable  compen- 
sating chucks  to  fit  the  specimen. 

At  one  end  of  the  machine  is 
a  bracket  carrying  a  revolution 
counter,  which  records  the  number 
of  revolutions  made  by  the  specimen 
under  test  up  to  the  time  of  failure. 
The  specimen  is  connected  to  this 
counter  by  means  of  a  flat  notched 
bar,  which  is  so  arranged  that  when 
failure  occurs  it  will  fall  out  of  posi- 

tion and  cause  the  counter  to  stop, 
thereby  insuring  a  correct  reading. 
Also,  when  failure  occurs  the  broken 
specimen  swings  out  of  contact  with 
the  driving  shaft  and  prevents  the 
possibility  of  damage  to  the  ma- chine. 

The  weight  of  the  machine,  packed 
ready  for  shipment,  is  54  lb.  The 
loading  weights  required  and  motor 
are  not  part  of  the  equipment. 
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Hanna  150-Ton  Portable  Pneumatic 

Riveting  Machine 
The  Hanna  Engineering}  Works, 

1765  Elston  Ave.,  Chicago,  111.,  has 
recently  completed  and  shipped  the 
150-ton  portable  pneumatic  riveting 
machine  shown  in  the  illustration 
herewith,  for  use  particularly  when 
riveting  the^  plates  forming  the 
volute  of  the  casing  and  penstock  on 
a  hydraulic  turbine. 
A  feature  of  the  machine  is  its 

universality  of  application.  It  is 
possible  to  revolve  the  frame  around 

of  approximately  2  hp.  each.  The 
motor  for  rotating  is  mounted  upon 
the  spindle  housing  and  drives  a  full 
wormgear  on  the  frame,  which  con- 

struction allows  the  frame  to  be  set 
at  any  required  angle  around  the 
spindle.  A  means  is  provided  for 
absorbing  the  shock  of  stopping  the 
heavy  frame.  The  tilting  motor  is 
mounted  on  the  inner  vertical  link, 
which  is  in  tension,  and  drives  a 
wormgear    which    engages    with    a 

HANNA  ISO-TON  PORTABLE  PNEUMATIC   RIVETING   MACHINE 

on  the  spindle  out  of  its  vertical 
plane  and  also  to  tilt  it  upward  or 
downward  to  an  angle  of  30  deg. 
from  the  horizontal. 

The  supporting  mechanism  is  so 
built  that  when  the  frame  is  revolved 
around  the  spindle  or  tilted  upward 
or  downward  out  of  the  horizontal, 
the  center  of  gravity  of  all  the  parts 
hanging  from  the  frame  hook  is 
neither  raised  nor  lowered.  This 
condition  has  been  obtained  by 
means  of  the  suspension  beam  at  the 
top,  the  two  vertical  links,  the 
spindle  housing  and  the  spindle,  all 
of  which  together  form  a  parallelo- 

gram with  the  overhung  support  at- 
tached to  the  crane  hook  directly 

above  the  center  of  gravity  of  the 
entire  machine. 

The  two  motions,  revolving  and 
tilting,  are  performed  by  two  rever- 

sible close-quarter,   air  drill  motors 

wormgear  sector  upon  the  suspen- 
sion beam.  Roller  and  ball  bearings 

are  employed  at  all  points  of  rota- 
tion. The  roller  bearings  on  the 

inner  vertical  link  carry  a  load  of 
approximately  150,000  pounds. 

The  Hanna  motion,  or  riveting 

mechanism  mounted  upon  the  ma- 
chine consists  of  a  combination  of 

toggles,  the  actions  of  which  merge 
into  a  lever  action,  developing  a 
known  and  predetermined  maximum 
pressure  during  the  lever  action, 
which  is  the  last  half  of  the  piston 
stroke,  or  what  amounts  to  the  last 
1  in.  of  die  travel.  The  mechanism  is 
claimed  to  insure  tight  rivets  without 
requiring  any  adjustments  of  the  die 
screw  to  care  for  variations  in  the 
sizes  of  the  Dlates,  rivets  or  holes. 

Other  features  of  the  machine  are 
the  demountable  head  or  rivet  driv- 

ing   mechanism,    and    the    movable 

buck-up  or  dead  die.  In  the  latter, 
sets  of  crown  cams,  one  set  on  the 
die  and  the  other  on  the  frame, 
serve  to  raise  the  die  when  it  is 
given  a  motion  of  rotation  of  60  deg. 
When  in  this  raised  position,  the  die 

is  supported  upon  flat  surfaces,  nor- 
mal to  its  axis. 

Complete  manipulation  of  the  ma- 
chine is  possible  from  one  position 

at  the  head,  three  valve  operating 
handles  being  located  there  for  rivet- 

ing, rotating  and  tilting.  A  seat  is 
provided  near  the  rear  of  the  ma- 

chine from  which  the  rotating  and 

tilting  motor  valves  may  be  manipu- 
lated when  operating  conditions 

make  this  point  of  control  more  de- 
sirable. In  the  latter  case,  the 

standard  reversing  valves  are  used 
on  the  motors. 

The  total  weight  of  the  riveting 
machine  is  57,750  lb.,  and  the  weight 
of  the  frame  without  spindle  or 
riveting  mechanism  is  33,000  lb.  The 
machine  has  a  reach  of  118  in.  and  a 

gap  of  30  in.  The  truss  form  of  the 
frame  should  be  noted,  as  the  con- 

struction is  employed  to  give  both 
strength  and  proportionate  lightness 
of  weight. 

Grand  Rapids  Bench  Twist 
Drill  Grinding  Machine 

The  motor-driven  twist  drill  grind- 
ing machine  shown  in  the  accom- 

panying illustration  is  a  recent 
product  of  the  Gallmeyer  &  Living- 

ston Co.,  Grand  Rapids,  Mich.,  suc- 
cessor to  the  Grand  Rapids  Grind- 

ing Machine  Co. 
The  machine  is  equipped  with  a 

diamond  truing  device  for  dressing 
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the  wheel.  This  device  also  auto- 
matically places  the  drill  holder  in 

the  right  relationship  with  the 
grinding  wheel.  A  stop  is  provided 
to  prevent  bringing  the  front  of  the 
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holder     up     against     the     grinding 
wheel. 

A  A-hp.  motor  of  either  a.c.  or 
d.c,  single-phase  or  polyphase  type, 
which  can  be  driven  from  a  lighting 
circuit  or  power  line,  is  supplied. 
The  motor  bearings  have  adjust- 

ments to  take  up  radial  and  end 
wear,  which  adjustments  provide  a 
means  of  preventing  end  play.  The 
swivel  bearings  are  bronze  bushed 
with  means  for  eliminating  dust  and 
supplying  clean  lubrication. 

Two  types  of  machines  are  avail- 
able, the  A-7-T  and  B-7-T.  The 

former,  illustrated  herewith,  has  a 
capacity  for  drills  of  from  No.  52  to 
5  in.  The  latter  is  made  with  a  drill 
holder  having  a  capacity  of  from 
i  to  li  in.  drills. 

Foster-Barker  Improved 
Wrenchless  Chuck 

For  the  purpose  of  increasing  pro- 
duction and  producing  a  more  power- 

ful gripping  device  the  Foster  Ma- 
chine Co.,  Elkhart,  Ind.,  has  recently 

FUSTlOa-ltAltKIOK    IMPROVED 
WREXCHLESS  CHUCK 

made    several    improvements    in    its 
Foster-Barker  wrenchless  chuck. 
The  special  feature  is  that  the 

chuck  is  now  double  acting  and  will 
grip  both  externally  and  internally. 
The  improvement  eliminates  the  use 
of  springs  for  returning  the  jaws 
when  releasing;  this  result  is  ob- 

tained by  employing  grooved  cams 
instead  of  cams  with  external  lobes 
only.  It  is  claimed  that  the  time 
required  for  chucking  is  much  less 
than  that  of  the  scroll  chuck  as  the 

improved  chuck  can  be  opened  and 
closed  while  in  motion,  and  when  the 
work  is  not  too  heavy  it  can  be  re- 

moved from  the  chuck  while  slowly 
coming  to  rest. 

In  this  type  of  chuck  the  rear  cas- 
ing is  kept  stationary,  although  the 

body  of  the  chuck  is  revolved  by 
means  of  the  lathe  spindle.  The 
position  of  the  jaws  can  be  adjusted 
by  the  lever  mounted  on  the  ring  as 
shown,  the  action  taking  place 
through  two  sets  of  planetary  gears. 
The  jaw  movement  at  each  end  of 
the  travel  is  slower  than  through 
the  greater  part  of  it,  thus  enabling 
both  rapid  action  of  the  jaws  and 
tight  clamping  of  the  work. 

Both  independent  and  universal 
adjustments  are  provided  for  the 
jaws,  the  latter  being  responsive  to 
the  movements  of  the  lever.  The 
master  jaws  are  provided  with  dove- 

tails to  accommodate  false  jaws  suit- 
able for  the  work  to  be  handled. 

Non-adjustable  manufacturing  type 
jaws  may  also  be  furnished. 

Both  three-jaw,  as  shown  in  ac- 
companying illustration,  and  two-jaw 

types  of  chuck  are  available.  The 
former  type  is  made  in  seven  sizes 
ranging  from  6  to  21  in.  in  diameter 
and  weighing  from  29  to  400  lb.  The 
latter  is  made  in  five  sizes  ranging 
from  6  to  15  in.  in  diameter  and 
weighing  from  27  to  160  pounds. 

Bultman  Izod  Impact 

Testing  Machine 
The  accompanying  illustration 

shows  an  Izod  impact  testing  ma- 
chine which  tests  the  ability  of  steel 

or  any  other  material  to  withstand 
a  sudden  shock  or  blow.  It  is  built 
by  the  F.  H.  Bultman  Co.,  Cleveland, 
Ohio. 

The  machine  consists  of  two  "A" 
frames  secured  to  a  base;  a  pendu- 

lum mounted  on  ball  bearings,  which 
swings  between  the  frames,  and 
which  is  provided  at  its  lower  ex- 

tremity with  a  hardened  tool-steel 
bar  for  breaking  the  specimen  to  be 
tested;  a  dial  at  the  top  of  the  ma- 

chine graduated  to  represent  the 
foot-pounds  of  energy  consumed  in 
breaking  the  specimen;  a  trigger  to 
hold  the  pendulum  at  the  proper 
height  and  release  it  when  ready  for 
the  test;  and  a  rest  for  the  pendulum 
when  the  test  is  being  prepared. 

The  operation  is  as  follows:  The 
specimen  is  made  10  mm.  square  in 
section  with  a  specified  notch  cut  on 
one  side.  Then  it  is  placed  in  the 
vise  with  the  notch  on  the  side  where 

the  pendulum  strikes,  taking  care 
that  the  center  of  the  notch  is  even 
with  the  top  of  the  vise.  The  vise  is 
locked  tightly  by  means  of  a  nut. 
After  raising  the  pendulum  up  to 
the  releasing  trigger,  it  is  released 
by  the  trip  and  allowed  to  swing 
and  strike  the  specimen.  The  read- 

ing on  the  dial  is  then  taken,  which 
gives  the  energy  required  to  break 
the  specimen. 

The  pendulum  is  4  ft.   long  and 
weighs  60  lb.     Since  it  is  raised  60 

BULTMAN    IZOD    IMPACT 
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deg.  to  the  releasing  trigger,  which 
is  2  ft.  above  the  lowest  level  of  the 
swing  of  the  pendulum,  it  produces 
a  striking  force  of  120  lb.  against 
the  specimen.  If  the  pendulum 
swings  unimpeded,  it  rises  to  the 
same  height  as  the  trigger  on  the 
other  side,  and  the  dial  at  the  top 
reads  zero.  But  when  a  specimen  is 
inserted  in  the  vise,  the  breaking  of 
the  specimen  absorbs  some  of  the 
energy  of  the  pendulum  and  causes 
the  latter  to  fail  to  rise  to  the  full 
height  of  its  unimpeded  swing.  The 
dial  reads  directly  the  number  of 

foot-pounds  of  energy  used  in  break- 
ing the  specimen. 

A  floor  space  of  4x10  ft.  is  re- 
quired for  operating  the  machine, 

with  the  foundation  occupying  18x48 
in.  The  overall  height  is  6  ft.  6J  in. 
and  the  total  weight  1,200  lb.  It  is 
recommended  that  the  device  be 
bolted  to  a  solid  foundation  of  con- 

crete using  bolts  of  ■,'  in.  diameter. 
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Federal  Dial  Thickness 
Gage 

A  gage  for  indicating  variations 
in  thickness  of  material  of  any  kind 
above  and  below  a  set  standard  by 
increments  of  0.001  in.,  has  been 
brought  out  by  the  Federal  Products 

FEDERAL   DIAL  THICKNESS  GAGE 

Corporation,  15  Elbow  St.,  Provi- 
dence, R.  I.,  and  is  shown  in  the  ac- 

companying illustration. 
The  frame  of  the  gage  is  of  steel 

with  a  wide  rib  around  the  throat  to 
insure  rigidity.  Holes  in  the  rib 
serve  to  lessen  the  weight  and  are 
convenient  for  handling  the  tool. 
The  measuring  points  may  be  made 
of  any  desired  shape  to  suit  whatever 
material  is  to  be  gaged,  and  will 
register  variations  from  zero  to  I  in., 
which  latter  is  the  maximum  capac- 

ity of  the  tool.  The  anvil  is  adjust- 
able to  compensate  for  wear. 

The  dial  is  stationary  and  is  grad- 
uated in  100  divisions,  each  division 

.representing  0.001  in.  A  "second 
hand"  on  the  face  of  the  dial  regis- 

ters the  number  of  complete  turns 
made  by  the  main  pointer,  and  the 
actual  thickness  of  a  piece  of  ma- 

terial between  the  measuring  jaws 
may  be  read  in  decimals  directly 
from  the  positions  of  these  two 
pointers. 

An  important  application  of  this 
tool  in  automobile  shops  is  to  measur- 

ing the  thickness  of  wall  of  pistons 
under  the  ring  grooves. 

Westinghouse  No.  238 
Micarta  for  Small  Gears 

The  Westinghouse  Electric  &  Man- 
ufacturing Co.,  East  Pittsburgh,  Pa., 

has  developed  a  new  grade  of  Micarta, 
designated  as  No.  238,  for  use  in  the 
manufacture  of  gears  and  pinions 
of  small  pitch  and  face  width,  such 
as  are  used  in  phonographs  and 
magnetos.  The  new  Micarta  is  made 
from   a   good    grade    of    fine    fabric 

&nd,  because  of  this  feature  and  its 
densely  homogeneous  structure,  can 
be  machined  very  accurately.  For 
this  reason  it  is  adaptable  to  fine 
pitch  applications,  particularly  in 
small  motor  -  operated  machines, 
where  the  gears  must  run  silently 
with  a  high  operating  efficiency. 

Forbes  &  Myers  Model  102 
Bench  Grinder 

Welded  steel  guards  and  tool  rests 
are  features  of  the  Model  102  grind- 

ing machine  recently  developed  and 
put  on  the  market  by  Forbes  & 
Myers,  172  Union  St.,  Worcester, 
Mass. 

The  guards  and  rests,  as  shown  in 
the  illustration  herewith,  are  held  to 
the  motor  frame  by  four  nuts  which 
thread  over  the  stud  extensions.  A 

fully  enclosed  motor  of  the  squirrel- 
cage  induction  type  is  supplied  for 
voltages  of  220,  440  and  550  and  for 
2  or  3  phase,  60-cycle  current.     A 
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special  motor  may  be  furnished  when 
60-cycle  current  is  not  available. 

The  grinding  wheels  are  10  x  1  in. 
and  run  at  a  speed  of  1,800  r.p.m. 
Wheels  of  different  grades  of  abra- 

sive material  and  width  can  be  sup- 
plied. The  shaft  runs  on  L-25 

Norma  ball  bearings. 

Brown  &  Sharpe  12-Inch 
Stainless  Steel  Rule 

A  12-in.  rule  has  recently  been 
placed  on  the  market  by  the  Brown 
and  Sharpe  Manufacturing  Co., 
Providence,  R.  I.,  which  is  made  of 
the  same  stainless  steel  as  the  6-in. 

pocket-size  mechanic's  rule  described 
and  illustrated  on  page  315  of  the 
American  Machinist. 

The  steel  from  which  the  rule  is 
made  is  so  hardened,  tempered  and 
ground  as  to  bring  out  to  the  fullest 

the  properties  of  resistance  to  stain- 
ing, discoloring  or  rusting.  The 

rule  is  graduated  in  eighths,  six- 
teenths, thirty-seconds  and  sixty- 

fourths  of  an   inch. 

Federal  Thread  Lead 
Test  Gage 

A  compact  and  sensitive  instru- 
ment for  testing  the  lead  of  screw 

threads  has  recently  been  put  on  the 

market  by  the  Federal  Products  Cor- 
poration, 15  Elbow  St.,  Providence, 

R.  I.,  and  is  shown  in  the  accompany- 
ing illustration. 

An  elevating  platen  or  table  is  pro- 
vided on  the  front  of  the  column 

upon  which  to  lay  the  work  to  be 
tested,  and  by  means  of  which  the 
axial  center  line  of  the  work  is 
brought  in  the  same  horizontal  plane 
with  the  measuring  points.  A  scale 
behind  this  platen  enables  the  setting 
to  be  made  instantly  when  the  outside 
diameter  of  the  work  is  known.  The 

capacity  of  the  tool  covers  any  diam- 
eter up  to  2  in.,  and  pieces  of  any 

length  may  be  tested. 
The  measuring  point  at  the  left  is 

fixed,  while  the  remaining  point  may 
be  inserted  in  any  one  of  the  four 
holes  in  the  bar  to  include  lengths  of 

\,  i,  1  and  2  in.  between  the  threads 
to  be  tested.  Measuring  points  can 
be  furnished  to  suit  any  form  of 
thread,  or  with  ball  points  if  desired. 

To  test  a  thread,  a  master  is  first 
laid  on  the  platen  in  contact  with  the 
measuring  points  and  the  dial  turned 
to  bring  the  zero  line  under  the 
pointer.  Substituting  a  work  piece 
for  the  master,  the  pointer  instantly 
indicates  the  variation  from  true 

lead  in  half-thousandths  inch  plus  or 
minus.    Rapid  work  is  thus  possible. 

FKDKRAI,  THREAD  LEAD  TEST  GAGK 
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News  Section 
Automotive  Engineers  Discuss  Problems 

of  Transportation  at  Meeting 
THE  FIRST  national  meeting  of 

the  Society  of  Automotive  Engi- 
neers devoted  to  the  subject  of  auto- 

motive transportation  proved  to  be  a 
great  success,  both  in  point  of  at- 

tendance and  with  regard  to  the 
material  presented.  It  was  held  at  the 
Winton  Hotel  in  Cleveland  on  April 
26  to  28,  and  attracted  men  from  prac- 

tically all  branches  of  the  manufactur- 
ing and  operating  ends  of  the  com- 

mercial motor  vehicle  business. 
The  keynote  of  the  meeting,  as  ex- 

pressed at  the  principal  sessions, 
seemed  to  be  the  need  of  co-operation 
between  the  automotive  men  and  the 
managements  of  the  older  and  better 
established  transportation  systems  such 
as  steam  and  electric  lines.  The  op- 

erators of  motorbus  and  truck  fleets 
can  learn  much  from  the  railway  men, 
who,  in  turn,  are  learning  many 
things  from  the  innovations  made  by 
the  former. 

Co-ordination  of  the  different  sys- 
tems of  transportation  so  that  each 

keeps  in  the  field  for  which  it  is  best 
fitted,  is  a  necessary  development.  Al- 

though this  problem  has  not  yet  been 
solved,  a  number  of  systems  are  being 
experimented  with  at  the  present  time. 
The  development  of  the  terminal 
facilities  to  serve  the  different  types 
of  conveyors  offers  probably  the  great- 

est physical  obst-cle. 
The  sessions  on  Thursday,  the  open- 

ing day  of  the  meeting,  were  devoted 
to  the  problems  connected  with  the  op- 

eration of  motor  trucks.  S.  Von  Am- 
mon,  of  the  United  States  Bureau  of 
Standards,  gave  the  results  of  a  study 
of  the  rear  axles  of  motor  trucks.  The 
great  possibilities  of  expansion  and  the 
need  of  organizing  the  truck  operators 
were  points  brought  out  by  S.  G. 
Thompson  of  the  White  Co.,  when 
speaking  on  "What  Is  Right  with  the 
Motor  Truck  Industry?" 

Terminal  Facilities 

The  need  of  proper  terminal  facilities 
for  co-ordinating  rail  and  truck  trans- 

portation was  the  theme  of  the  paper 
"Successful  Tractor  and  Semi-Trailer 
Railroad-Terminal  Haulage,"  delivered 
bj;  J.  F.  Murphy  of  the  Columbia  Ter- minals Co. 

F.  C.  Horner,  of  the  General  Motors 
Corp.,  spoke  on  "English  Cartage 
Practice  a  Standard  for  Our  Railway 
Terminal  Trucking."  "The  Retailer 
and  the  Engineer"  was  the  subject  of 
Harold  B.  Wess  of  R.  H.  Macy  &  Co. 

"Military  and  Commercial  Highway 
Transport"  was  covered  by  Major 
Brainerd  Taylor,  of  the  Quartermaster 
Corps. 
After  the  dinner  on  Thursday 

evening,  the  relation  of  the  motor 
vehicle  to  the  railroad  was  ably  de- 

fined by  Alfred  H.  Swayne,  General 
Motors  Corp.,  W.  J.  L.  Banham,  As- 

sociated Traffic  Clubs  of  America,  and 
Robert  S.  Binkerd,  Committee  on  Pub- 

lic Relations  of  the  Eastern  Railroads. 

C.  D.  Emmons,  of  the  United  Rail- 
ways &  Electric  Co.  of  Baltimore,  Md., 

occupied  Friday  morning's  session 
with  a  paper  on  "The  Co-ordination  of 
the  Motorbus  and  the  Street  Railway." 

The  taxicab  session  on  Friday  after- 
noon was  addressed  by  Hugh  G.  Bersie, 

of  the  Haskelite  Manufacturing  Corp., 
who  spoke  on  body  construction;  and 
by  Mr.  Croninger  who  read  a  paper  by 
Paul  H.  Geyser,  of  the  Yellow  Cab 
Manufacturing  Co.,  Chicago,  on  taxi- 
cab  construction,  maintenance  and  op- 

eration. At  all  sessions  discussions 
were  carried  on  at  the  conclusion  of 
each  paper,  a  factor  adding  greatly  to 
the  interest.  On  Saturday  visits  were 
arranged  to  a  number  of  large  manu- 

facturing plants. 

Editors  Visit  Plant  of 

Westinghouse  Co. 
The  editors  of  the  McGraw-Hill  Co. 

were  the  guests  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  at  its 
East  Pittsburgh  plant  on  April  23  and 
24.  The  publicity  staff  of  the  West- 

inghouse Co.  was  placed  at  the  dis- 
posal of  the  editors  and  the  entire  plant 

was  thrown  open  for  their  inspection. 
The  two  day  visit  was  not  confined  to 
a  general  inspection  trip,  but  the 
editors  were  permitted  to  arrange  in- 

dividual excursions  and  look  up  mat- 
ters of  interest  to  their  respective 

industries. 

Railroads  Show  Greater  Activity 

The  Elgin,  Joliet  &  Eastern  R.R.  has 
placed  an  order  totaling  $1,350,000  for 
800  steel  gondola  and  freight  cars  and 
fifteen  locomotives. 

Aug.  1  is  the  date  set  for  the  comple- 
tion of  the  new  yards  of  the  Pennsyl- 

vania R.R.  shops  at  Enola,  Pa.  The 
new  shops  will  include  a  steel  car  re- 

pair shop  and  a  riveting  and  cutting 
building.  The  new  shops  will  employ 
from  500  to  600  men  as  compared  to 
the  200  now  employed. 

The  Santa  Fe  R.R.  plans  to  spend 
sixty  million  dollars  for  additional 
equipment  and  track  improvement.  En- 

largement of  shops  is  included  in  the 

program. 
.  » 

Steel  Corporation  Makes 
Good   Showing 

The  United  States  Steel  Corp.  _  re- 
cently issued  its  statement  of  earnings 

covering  the  first  three  months  of  the 
current  year.  The  statement  showed 
net  earnings  of  $34,780,069,  the  largest 
reported  for  any  quarter  since  the 
period  of  business  depression  which 
started  in  1920.  It  is  the  first  quarter 
in  two  years  that  the_  company  has 
earned  its  common  dividends  with  a 
wide  margin,  and  the  earnings  of  $14,- 

691,647  reported  for  March  were  the 
largest  of  any  month  since  November, 
1920,  when  the  earnings  were  $15,002,- 
919.  The  statement  on  the  whole,  ac- 

cording to  opinion  expressed  in  the 
financial  district,  was  as  favorable  as 
could   be    expected. 

Foundrymen's  Exhibit  Is 
Well  Attended 

The  twenty-seventh  annual  meeting 
of  the  American  Foundrymen's  Associa- 

tion, Inc.,  held  at  Cleveland,  started 
most  auspiciously  on  Saturday,  April  28 
by  the  exhibit  of  machines  and  appli- 

ances for  foundry  use.  Both  the  arena 
floor  and  the  exhibition  hall  of  the  new 
Public  Auditorium  were  crowded  to 
overflowing  with  a  varied  and  interest- 

ing collection  of  foundry  apparatus. 
The  presence  of  many  large  pieces  of 

machinery  is  especially  noteworthy;  and 
in  most  cases  machines  are  arranged  to 
operate,  a  feature  that  adds  greatly  to 
the  interest  of  the  display. 
The  exhibition  hall  particularly, 

where  the  large  machines  were  set  up, 
with  its  seething  activity  and  bedlam 
of  noises  arising  from  the  equipment 
that  is  being  developed  to  carry  for- 

ward the  standard  of  foundry  practice, 
reflects  the  spirit  of  progress  prevalent 
through  the  whole  industry. 

Beside  the  standard  types  of  foundry 
equipment,  there  are  many  innovations. 
The  scope  of  the  exhibit  is  very  broad, 
as  allied  fields  such  as  welding  are  also 
represented.  Manufacturers  of  grind- 

ing equipment,  machine  tools,  trucks, 
conveyors,  etc.,  are  in  evidence  nearly 
as  much  as  those  of  molding  machines. 

The  exhibit  lasts  through  May  3,  at 
which  time  the  technical  sessions,  which 
are  being  held  at  the  Hollenden  Hotel, 
also  end.  The  opening  session  on  Mon- 

day afternoon  was  devoted  to  aluminum 
and  aluminum  alloys.  It  was  held 
jointly  with  the  Institute  of  Metals  Di- 

vision of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
which  association  is  now  holding  its 
Spring  meeting.  A  steel  foundry  ses- 

sion was  also  held  on  Monday. 
The  sessions  Tuesday  were  devoted  to 

industrial  education,  non-ferrous  foun- 
dry practice,  sand  research,  general 

topics  and  business.  Sand  research, 
malleable  iron  and  developments  in  the 
foundry  industry  occupied  the  associa- 

tion on  Wednesday.  On  the  closing  day 
of  the  meeting  the  sessions  are  being 
devoted  to  steel  foundry  and  gray-iron 
foundry  practice. 

March  Auto  Output  Breaks 
All  Records 

Automobile  production  inci'eased  in 
March  and  was  the  highest  on  record, 
exceeding  by  64,006  cars  and  trucks  the 
high  production  of  last  June,  accord- 

ing to  reports  received  by  the  Depart- 
ment of  Commerce  through  the  Bureau 

of  the  Census,  in  co-operation  with  the 
National  Automobile  Chamber  of  Com- 
merce. 
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George  K.  Burgess  Promoted  to  Director  of  Bureau 
of  Standards 

AT  THE  suggestion  of  Commerce 
Secretary  Hoover,  the  President 

has  appointed  George  K.  Burgess  to 
be  director  of  the  Bureau  of  Standards. 
Since  1913  he  has  been  chief  of  the 

Bureau's  Division  of  Metallurgy.  His service  with  the  Bureau  dates  from 
1903,  however. 

The  appointment  of  Mr.  Burgess  fol- 
lows several  months  of  futile  search  on 

the  part  of  Secretary  Hoover  for  an 
outstanding  physicist,  who  had  not  been 
connected  with  the  Government  service, 
with  sufficient  means  to  allow  him  to 
make  the  sacrifice  of  income  which 
would  be  entailed  in  the  acceptance  of 

(QHairig  d  Licitig 
GEORGK  K.    BURGESS 

a  Bureau  directorship.  Mr.  Hoover's 
investigations  revealed  that  physicists 
in  the  front  rank  of  their  profession 
are  being  paid  salaries  ranging  from 
$18,000  to  $20,000.  He  combed  the 
country  for  a  man  possessing  the  re- 

quisite qualifications  for  this  important 
Government  post,  but  found  no  one  of 
those  who  was  acceptable  to  him  who 
could  be  induced  to  take  the  place  at 
the  salary  available. 

While  It  was  Mr.  Hoover's  desire  to 
bring  into  Bureau  a  man  from  the  out- 

side who  could  be  expected  to  have  ideas 
and  plans,  prompted  by  his  outside  con- 

tacts, he  recognized  that  the  next  best 
thing  would  be  to  promote  some  mem- 

ber of  the  Bureau's  staff,  who  would 
have  the  advantage  of  an  intimate 
knowledge  with  its  work  and  problems. 
While  his  choice  happened  to  fall  on 
the  ranking  member  of  the  Bureau's 
staff,  Mr.  _  Burgess'  colleagues  are unanimous  in  agreeing  that  he  is  best 
qualified  to  undertake  the  directorship. 

Mr.  Burgess  was  born  in  Newton, 
Mass.,  on  Jan.  4,  1874.  He  received 
his  B.S.  degree  from  Massachusetts 
Institute  of  Technology  in  1896.  He 
held  a  fellowship  at  that  Institution 
from  1898  to  1900.  His  Sc.D.  was  ob- 

tained in  Paris  in  1901.  He  served  short 
terms  as  instructor  at  the  University 
of  Michigan  and  at  the  University  of 
California. 

Mr.  Burgess  served  the  Bureau  of 
Standards  from  1903  to  1905  as  an 
associate  physicist.  From  1905  to  1913 
he  served  as  a  physicist  and  in  the 
latter  year  was  raised  to  the  rank  of 
chief  of  division. 

Mr.  Burgess  has  been  active  in  the 
work  of  the  National  Research  Coun- 

cil. During  the  war,  in  addition  to  his 
regular  duties,  he  was  an  advisor  to 
the  requirements  division  of  the  War 

Industries  Board  and  to  the  Ordnance 
Department  of  the  Army.  In  1917 
and  1918  he  was  chairman  of  the  light 
alloys  committee  of  the  National  Ad- 

visory Committee  for  Aeronautics. 
During  the  same  period  he  was  a  mem- 

ber of  the  National  Aircraft  Stand- 
ards Board.  He  was  the  recipient 

of  a  silver  medal  at  the  Pan  American 
Exposition. 

Most  Indiana  Industries 

Reported  Busy 
Demand  for  second  hand  machinery 

continues  active  in  Indianapolis,  ac- 
cording to  dealers.  With  the  exception 

of  the  demand  from  the  coal  industry, 
all  other  trades  continue  very  satis- 

factorily. The  coal  demand  is  off  and 
has  been  for  some  weeks  now.  Ma- 

chinery dealers  here  say  it  is  likely 
many  of  the  operators  will  close  their 
mines  entirely  for  periods  varying  from 
two  weeks  to  six  sometime  later  in  the 
Spring  and  make  repairs  which  have 
been  needed  for  some  time.  The  entire 
winter  has  been  such  that  coal  oper- 

ators never  were  so  busy  they  could 
not  make  most  of  their  repairs  without 
closing  their  mines.  Demand  has  been 
light  and  two  days  a  week  has  been 
the  average  for  work.  However,  there 
are  many  replacements,  dealers  here 
say,  that  will  be  imperative  this  sum- mer. 

Rail  and  electric  carriers  in  Indiana 
have  rather  large  repair  programs  con- 

templated with  the  coming  of  spring. 
The  Pennsylvania  railroad  has  a  big 
program  which  includes  repairs  to 
much  of  the  motive  power.  An  active 
demand  for  machinery  has  been  noted 
from  the  woodworking  industries.  From 
furniture  to  box  factories  there  has 
been  a  good  business.  Interior  finish 
mills  and  flooring  factories  are  work- 

ing to  capacity  and  there  are  many  ex- 
pansions to  be  made  this  year  in  these lines. 

Fabricating  plants  manufacturing 
construction  steel  have  been  doing  some 
rather  large  buying  of  tools,  as  have 
the  automotive  industries.  Both  these 
industries  seem  to  have  orders  ahead 
sufficient  for  most  of  the  spring  and 
into  the  summer  months. 

Officials  of  the  Wood  Turret  Ma- 
chinery Co.,  lathe  manufacturers  of 

Brazil,  Ind.,  report  only  a  fair  demand, 
however.  They  say  many  industries 
are  hesitant  about  investing  in  new  ma- 

chinery until  it  is  determined  just  how 
serious  is  the  present  prosperity. 

Tliree  Good  Speakers  for 

Group  Sessions 
Arrangements  for  the  group  session 

of  the  Fabricated  Production  Depart- 
ment at  the  eleventh  annual  meeting 

of  the  Chamber  of  Commerce  of  the 
United  States  in  New  York,  May  7-11, 
were  completed  during  the  week,  three 
prominent  speakers  having  accepted  in- 

vitations to  address  the  manufacturer 
delegates.  The  group  meeting,  preceded 
by  a  luncheon,  will  be  held  in  the  roof 
garden  of  the  Waldorf  Astoria  hotel, 
Tuesday,  May  8. 

Robert  S.   Binherd,  New  York  pub- 

licist, is  the  first  speaker  on  the  pro- 
gram, his  subject  being  "The  Effect of  Freight  Rates  on  Production  and 

Manufacturing  Costs."  It  is  proposed 
to  make  the  discussion  of  this  phase 
of  the  program  cover  not  alone  the 
manufacturer's  interest  in  the  rates  he 
must  pay  for  his  materials,  but  also 
bring  out  where  the  rate  shoe  pinches 
in  distribution  of  his  products. 

The  task  of  presenting  a  clear-cut 
picture  of  what  establishment  of  qual- 

ity standards  in  commodity  production 
has  brought  about  has  been  intrusted 
to  Fred  W.  Kelley,  president  of  the 
Portland  Cement  Association,  Albany, 
N.  Y.  He  will  describe  what  has  been 
done  in  many  lines  and  also  will  report 
the  judgment  of  those  in  these  lines 
as  to  the  effect  upon  their  businesses. 

The  third  speaker  is  Carl  F.  Dietz, 
president  of  the  Bridgeport  Brass  Co., 
Bridgeport,  Conn.,  whose  subject  will 
be  "Employe  Education  in  Fundamental 
Economics"  with  which  he  has  had  wide 
personal  experience. 

Iron  and  Steel  Exports  Show 
Gain 

United  States  exports  of  iron  and 
steel  in  February  amounted  to  135,182 
long  tons,  an  increase  over  the  preced- 

ing month  of  10,738  tons,  according  to 
the  Iron  and  Steel  Division  of  the  De- 

partment of  Commerce.  Outstanding 
gains  over  January  were:  rails,  6,247 
tons;  steel  bars,  2,837  tons;  galvanized 
sheets,  2,780  tons;  plates,  2,648  tons, 
and  black  steel  sheets,  1,860  tons.  The 
noticeable  losses  were:  semi-finished 
steel  products,  2,830  tons;  structural 
shapes,  plain  material,  2,291  tons,  and 
iron  bars,  1,853  tons. 

Carolina  Metal  Trades 
Holds  Meeting 

A  meeting  of  the  Carolina  division 
of  the  Southern  Metal  Trade  Associa- 

tion was  held  this  month  at  Greensboro, 
N.  C,  with  practically  a  100  per  cent 
attendance  of  the  members  of  the  asso- 

ciation in  North  and  South  Carolina, 
according  to  William  E.  Dunn,  Jr.,  of 
Atlanta,  secretary. 

A  spirit  of  optimism  was  the  pre- 
vailing keynote  of  the  meeting,  prac- 

tically all  of  the  foundry  and  machine 
shop  operaters  present  stating  that 
they  are  enjoying  the  best  volume  of 
business  they  have  experienced  in  the 

past  three  years. There  has  been  an  unusually  large 
increase  in  export  trade  out  of  south- 

eastern ports  the  past  two  or  three 
months,  principally  to  Latin-American 
countries,  and  considerable  quantities 
of  machinery,  tools,  supplies  and  other 
metal  products  are  being  taken  by  these 
markets.  This  business  is  the  best  it 
has  been  in  some  years. 

W.  S.  Pfohl,  of  the  Briggs-Shaffner 
Co.,  machinery  manufacturers  of  Wins- 

ton-Salem, N.  C,  and  vice-president  of 
the  S.M.T.A.  for  that  state,  presided 
jointly  at  the  meeting  with  T.  H. 
Siddall,  of  the  Sumter  Machine  Co., 
Sumter,  S.  C,  vice-president  for  South 
Carolina.  A  feature  of  the  meeting 
was  the  reading  of  a  paper  by  J.  M. 
HoUowell,  treasurer  of  the  S.M.T.A., 

on  "Leaks  and  Kinks  in  the  Foundry" that  was  thoroughly  enjoyed. 
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Excellent  Discussions  Mark  Welding  Society 
Second  Annual  Meeting 

EXCEPTIONAL  interest  was  shown 
and  much  knowledge  gained  at  the 

annual  meeting  of  the  American  Weld- 
ing Society  that  was  held  in  the  Engi- 

neering Societies  Building,  New  York 
City,  on  April  24,  25,  26  and  27  and 
which  was  attended  by  many  memibers 
from  all  parts  of  the  country.  Group 
meetings,  committee  meetings  and  gen- 

eral sessions  were  held  in  the  morn- 
ings, afternoons  and  evenings  of  the 

four  days  of  the  convention. 
On  Tuesday  morning  there 

was  a  meeting  of  the  com- 
mittee on  Training  of  Oper- 
ators with  J.  C.  Wright 

presiding  as  chairman.  Dis- 
cussions were  enjoyed  and 

opinions  exchanged  to  the 
benefit  of  those  attending. 
There  was  also  a  meeting  of 
the  Resistance  Welding  com- 

mittee under  the  supervision 
of  Herman  Lemp,  chairman. 

The  Electric  Arc  Welding 
committee  with  H.  M.  Hobart 
acting  as  chairman  met  in 
the  afternoon  and  received 
several  reports  from  sub- 

committees on  standardiza- 
tion of  arc  welding  appara- 

tus, cast  iron  welding,  appli- 
cation of  arc  welding  to  ship 

construction  and  other  topics. 
There  were  also  several  new 
sub-committees  appointed. 

Evening  sessions  were  held 
by  the  committee  on  Welding 
of  Storage  Tanks  with  J.  C. 
Lincoln  presiding  as  chair- 

man. Reports  of  the  prog- 
ress that  has  been  made  in 

this  line  of  work  and  of  existing  speci- 
fications were  made. 

On  Wednesday  morning  the  general 
business  session  of  the  entire  society 
was  held  with  the  president's  report 
for  the  year,  reports  from  the  finance 
committee,  membership  committee  and 
the  committee  on  meetings  and  papers, 
the  report  of  the  tellers  on  the  election 
of  officers  and  four  short  speeches  by 
members  on  different  phases  of  welding, 
the  important  features. 

Bakton  Elected  President 
T.  F.  Barton,  master  mechanic  of  the 

Delaware,  Lackawanna  &  Western  R.R. 
was  elected  president  to  succeed  C.  A. 
McCune,  sales  engineer  with  the  Page 
Steel  &  Wire  Co.,  New  York.  A.  V. 
Thompson  of  the  General  Electric  Co., 
fan  Francisco,  Calif.,  office,  was  elected 
first  vice-president  and  C.  L.  Jones  of 
the  Atlanta,  Ga.,  office  of  the  Westing- 
house  Electric  &  Manufacturing  Co., 
v.'as  elected  second  vice-president.  The 
following  were  elected  as  directors  of 
the  society:  C.  A.  Adams,  professor  of 
electrical  engineering,  Harvard  Uni- 

versity; H.  F.  Smith,  Presto  Lite  Co., 
A.  M.  Candy,  Westinghouse  Electric  & 
Manufacturing  Co.,  East  Pittsburgh, 
Pa.,  and  C.  J.  Holslag,  of  the  Electric 
Arc  Cutting  &  Welding  Co.,  Newark, 
N.  J. 
On  Wednesday  afternoon  a  trip  to 

the  Third  Ave.  Railway  System  shops 
was  enjoyed  and  the  actual  operations 
of  various  welding  apparatus  in  a 
modern  street  railway  shop  were  illus- 
trated. 

The  annual  dinner  of  the  society  was 
held  at  the  Park  Ave.  hotel  on  Wed- 

nesday evening  and  in  addition  to  sev- 

eral excellent  speeches,  other  forms  of 
entertainment  were  furnished  and 
thoroughly  appreciated  by  those  attend- 

ing the  dinner. 
Committee  work  took  up  most  of  the 

remaining  days  of  the  meeting  and  an- 
other inspection  trip  was  arranged  for 

Friday  afternoon. 
The  annual  meeting,  which  was  the 

second  in  the  history  of  the  Society, 
was    voted    to    be    a    big   success    from 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chicago  and Clevelan d   Prices 

Four One 
Current Weeks 

Year Unit Price Ago Ago 

Soft  steel  tars.. per  lb   _ go. 0326  go. 0322  ?0.0236      1 
Cold    finished 

shafting   
per  lb   _ 

0.0406 0.0406 0.032 
Kiass  rods   

per  lb   
0.1913 0.1904 0.15 

Solder  (1  and  i) 
per  lb   

0,2987 
0.314 

0.21 

Cotton    waste.  . 
per  lb   

0.1231 0.1231 0.104 

Washers,   cast 
iron  (J  in.) .  .  . per  100  lb. 

4.66 
4.50 

4.00 

Emery,       disks. 
cloth.  No.  1,  6 
in.  dia   per  100-.... 

2.96 2.96 
3.11 

Lard  cutting  oil 
per  gal   

0.592 
0.575 

0.608 
Machine  oil.  .  .  . 

per  gal   
0.349 0.349 0.40 

Belting,  leather, 
medium   off  list   

42% 42% 48§% 

Machine      bolts 

up  to  1  X  30  in. 
off  list   

441% 48J% 
621% 

every  angle  and  all  of  the  members 
unhesitatingly  stated  that  exceptional 
value  was  derived  from  the  many  dis- 

cussions and  talks  that  were  so  plenti- 
fully placed  on  the  program. * 

Engineers  Discuss  Plans 
For  Exhibit 

A  preliminary  meeting  of  the  joint 
committee  on  a  National  Museum  of 
Engineering  and  Industry  was  held  at 
the  Engineering  Societies  Building  on 
April  25  to  discuss  possibilities  and 
plans  for  forming  such  a  museum  and 
to  arrange  for  an  exhibit  of  engineer- 

ing progress  in  the  Fall. 
Acting  chairman  H.  F.  J.  Porter  out- 

lined the  growth  of  the  idea  which  is 
the  outcome  of  the  old  Associated  Vet- 

erans of  the  Delamater  Iron  Works 
and  the  Capt.  John  Ericsson  Society 
of  Swedish  Engineers.  These  associ- 

ations held  a  joint  meeting  in  1920 
from  which  came  the  placing  of  the 
historical  tablets  on  Ericsson  house, 
the  Phoenix  Iron  Works,  the  site  of 
the  Delamater  Iron  Works  and  the 
Continental   Iron    Works. 

The  Smithsonian  Institute  in  Wash- 
ington has  undertaken  the  safe  keep- 

ing of  the  Ericsson  relics  and  now  pro- 
poses to  use  them  as  a  nucleus  for  a 

museum  of  historical  engineering  data. 
They  will  also  assist  in  the  exhibit 
planned  by  loaning  numerous  relics 
of  historical  interest  to  show  the  ad- 

vance in  engineering  during  the  19th 
century. 

Details  as  to  the  date  of  the  exhibit 
and  its  contents  are  to  be  announced 
later. 

D.  &  H.  Holds  Centennial 
Celebration 

The  Delaware  &  Hudson  Co.  is  the 
first  railway  in  the  United  States  to 
reach  its  centennial,  which  was  cele- 

brated on  April  23  at  Hotel  Astor, 
New  York,  by  a  hundredth  anniversary 
dinner  attended  by  about  450  men  from 
various  parts  of  the  country.  Those 
at  the  speakers'  table  were:  R.  H. 
Aishton,  James  S.  Alexander,  Hon. 
Percival  P.  Baxter,  W.  G.  Besler, 
Major  General  Robert  L.  Bullard, 

Nicholas  Murray  Butler, 
Hon.  Royal  S.  Copeland,  Sey- 

mour L.  Cromwell,  H.  W. 
Dickinson,  William  S.  Jen- 
ney.  Otto  H.  Kahn,  John  B. 
Kerr,  E.  E.  Loomis,  Leonor 
F.  Loree,  Eugenius  H.  Outer- 
bridge,  E.  J.  Pearson,  Sam- 

uel Rea,  Jackson  E.  Rey- 
nolds, Right  Rev.  Herbert, 

D.D.,  A.  H.  Smith,  F.  D.  Un- 
derwood, and  Daniel  Willard. 

The  main  address  of  the 
evening  was  by  President 
Leonor  F.  Loree,  who  out- 

lined the  history  of  the  com- 
pany, telling  of  its  growth 

in  a  very  interesting  man- 
ner. He  also  stressed  his 

oft  expressed  belief  in  less 
governmental  regulation  of 
the  railroads  and  in  giving 
the  railway  managers  an  op- 

portunity to  work  out  their 
own  destiny  in  their  own 
way.  This  was  done  in  the 
usual,  forceful  manner  which 
has  made  Mr.  Loree  such  a 

prominent  figure  in  the  rail- 
way world. 

.  James  S.  Alexander,  presi- 
dent of  the  National  Bank  of  Com- 

merce, spoke  on  Banking  and  Trans- 
portation and  H.  W.  Dickinson,  honor- 

ary secretary  of  the  Newcomen  Society 
and  assistant  to  the  director  of  the 
Science  Museum  at  South  Kensington, 
London,  spoke  on  the  Use  of  Steam 
Power. 

The  souvenir  progrram  was  historical, 
showing  the  early  canal  and  the  first 
locomotive  in  this  country,  the  Stour- 

bridge Lion  as  well  as  the  early  bank- 
ing activities  of  the  company.  A  novel 

feature  of  the  dinner  was  a  great 
birthday  cake,  depicting  the  history  of 
the  company  and  lighted  by  one  hun- 

dred candles. 

Buffalo  Business  Better  Than 
Last  Year 

Although  the  month  of  April  is  not 
showing  the  heavy  demand  which  the 
manufacturers  of  machinery  in  Buffalo 
were  led  to  expect  by  the  exceptional 
business  done  earlier  in  the  year, 
nevertheless  demand  for  boring  mills, 
planers,  gears  and  drills  is  much 
greater  than  for  the  same  period  last 
year.  Especially  heavy  is  the  call  for 
large  size  gears,  reports  the  Parrell 
Foundry  and  Machine  Co.  of  Buffalo. 
This  company  has  increased  its  manu- 

facturing facilities  by  adding  20  gear 
cutting  machines  and  several  boring 
mills  within  the  last  two  weeks.  It  has 
also  enlarged  its  tool  room  department 
and  increased  the  number  of  its  em- 

ployees. Electric  drills  are  increasing  in  popu- 
larity and  Buffalo  distributors  report  a 

large  volume  of  business  in  this  line. 
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Chicago  Settling  Down  to 
Normal  Prosperity 

Although  inquiries  for  machinery 
and  machine  tools  in  the  Chicago  dis- 

trict have  not  been  so  numerous  during 
the  week,  sales  continue  in  fair  volume. 
While  no  ofRcial  statements  have  been 
made  the  general  opinion  is  that  there 
will  be  a  still  further  advance  in  the 
price  of  machine  tools  as  soon  as  the 
increase  in  the  cost  of  steel  is  felt  by 
manufacturers.  The  leading  interests 
in  the  Chicago  district  have  advanced 
steel  to  cover  the  eleven  per  cent  wage 
increase  of  steel  workers. 

With  the  exception  of  railroads  and 
the  automobile  industry  who  are  enlarg- 

ing and  improving  shop  facilities,  com- 
paratively few  machine  tool  purchases 

are  the  result  of  expansion.  General 
manufacturing  machine  tool  sales  are 
mostly  for  replacement  of  worn  out 
equipment.  Consumers  of  machine 
tools,  in  fact  industry  as  a  whole,  has 
heeded  the  advice  of  leading  bankers 
and  economic  advisers  and  are  cautious 
as  to  enlarging  manufacturing  facili- 

ties. The  steady  expansion  of  industry 
appears  likely  to  continue  throughout 
the  greater  part  of  1923,  according  to 
the  opinion  of  Chicago  dealers,  manu- 

facturers agents  and  manufacturers. 
The  most  striking  opinion  to  this 
effect  in  recent  days  was  the  report  of 
the  American  Railway  Association  to 

the  effect  that  the  country's  greatest 
industrial  boom  is  likely  to  be  at  its 
height  in  October.  American  railroads 
are  expending  over  a  billion  dollars  on 

the  strength  of  their  faith  in  the  indus- trial future. 
Although  wages  have  been  materially 

increased  in  the  metal  trades  industry 
and  there  is  a  marked  shortage  of 
skilled  workers,  production  per  man  has 
not  decreased. 
A  slight  decrease  in  operations  of 

leading  steel  mills  was  recorded  dur- 
ing the  last  week,  due  principally  to  the 

shortage  of  labor.  The  steel  plants  are 
lunning  at  92  to  93  per  cent  of  capacity, 
.igainst  95  per  cent  a  week  ago.  Lead- 

ing independent  mills  have  reduced  their 
output  slightly.  Prices  were  firm,  but 

buyers  were  showing  less  of  a  disposi- 
tion to  pay  premiums  for  early  deliv- eries. 

♦   
Capacity  Output  Is  Reported 

From  Philadelphia 

Business  in  the  machinery  trade  was 
reported  unusually  good  from  several 
sources  in  Philadelphia. 

Virtually  full  forces  have  been  at 
work  in  the  textile  trades,  and  in  the 
industries  where  heavy  machinery  is 
manufactured  similar  reports  were 
current.  R.  C.  Ball,  treasurer  of  the 
Philadelphia  Gear  Works,  said  the 
company  has  found  it  necessary  to  in- 

stall new  machinery  to  keep  pace  with 
the  growing  volume  of  business.  The 
new  equipment  includes  bevel  gear  gen- 

erators, gear  bobbing  machines  and 
other  equipment. 

A  force  of  18,000  men  is  employed 
by  the  Baldwin  Locomotive  Works  in 
the  producing  of  what  Samuel  M. 
Vauclain,  president,  said  before  start- 

ing on  his  present  tour  of  the  South 
and  Southwest,  would  be  the  company's banner  year. 

The  18,000  is  just  below  the  Bald- 
win's capacity,  and  the  maximum  will 

be  reached  this  summer,  it  was  esti- 
mated by  officials. 

A  similar  condition  exists  at  the 
plant  of  J.  G.  Brill  &  Co.,  car  builders. 
James  W.  Rawle,  second  vice-president, 
said  the  plant  at  this  time  is  operating 
seventy-five  per  cent  full  capacity,  and 
within  a  month  the  full  100  per  cent 
capacity  will  have  been  reached  and 
later  the  indications  are  that  125  per 
cent  will  have  been  reached. 

Orders  for  new  cars  come  from  many 
sections  of  the  United  States.  The 
Philadelphia  Rapid  Transit  Co.  has  an 
order  for  550  new  cars.  Mr.  Rawle 
said  new  woodworking  machinery  has 
recently  been  installed,  including  Sand- 

ers, and  planers,  and  some  new  drill- 
ing machines  have  been  added  to  the 

equipment. Much  interest  was  shown  here  last 
week  in  the  production  of  a  new  track- 

less trolley  car  for  the  Philadelphia 
company.  The  new  vehicle  represents 
a  new  method  of  transportation.  A 
party  of  city  and  transit  officials  in- 

spected one  of  the  new  cars  this  week. 
An  order  for  several  of  them  will  be 
placed  when  the  city  grants  a  franchise 
for  their  operation. 

Slow  Improvement  Shown 
In  Cincinnati 

The  machine  tool  plants  in  Cincinnati 
are  still  showing  a  gradual  improve- 

ment, although  there  has  been  some- 
what of  a  slump  in  the  number  of  orders 

during  the  past  week  to  ten  days.  Con- 
ditions seem  to  be  rather  spotty,  vary- 

ing with  the  individual  companies. 
Some  report  that  they  have  noticed  no 
falling  off  in  the  amount  of  business  be- 

ing placed,  while  others  say  that  their 
orders  have  decreased  materially  dur- 

ing the  last  week.  'Buyers  are  demand- 
ing quick  delivery  in  practically  all  in- 

stances, although  it  is  impossible  to  fill 
orders  in  the  short  time  designated  by 
the  buyer. 

The  demand  for  conveying  machinery 
is  brisk  and  is  keeping  the  firms  en- 

gaged in  this  business  running  on  a 
heavy  schedule.  In  fact  orders  are  so 
good  that  they  cannot  be  filled 
promptly,  even  though  the  buyer  wants 
immediate  delivery.  The  prices  of  ma- 

terials involved  in  the  manufacture  of 

conveying  machinery  have  been  increas- 
ing, thereby  lowering  the  margin  of 

profit.  The  market  price  of  conveying 
machinery  has  not  gone  up,  however, 
although  it  is  likely  that  it  will  if  the 
demand  continues  and  the  material 
needed  in  their  manufacture  goes 
higher.  Conditions  are  good  and  orders 
are  being  placed  in  satisfactory  quan- 

tities for  drilling  machines. 
Delivery  of  drilling  machines  is  be- 

ing made  in  about  thirty  days. 
The  outlook  for  the  future  is  rather 
uncertain.  Local  firms  are  making 
the  most  of  the  improvement  which 
has  come  during  the  past  few 
months,  but  are  not  in  a  position 
to  prophesy  about  what  the  coming 
months  will  bring  in  the  way  of  con- 

tinued good  business.  Cincinnati  manu- 
facturers are  hopeful  that  the  stimula- 

tion in  business  will  keep  up  and  that 
production  will  increase  steadily  as  it 
has  during  March  and  April. 

More  labor  is  being  employed  at  pres- 
ent than  at  any  time  for  months.  The 

fact  that  machine  tool  houses  are  still 
taking  on  more  men  is  a  healthy  sign 
and  points  to  good  production.  The 

foundry    business    continues'  to    show 

gradual  improvement,  but  orders  are 
usually  connected  with  early  delivery. 
Sheet  metal  plants  are  reported  as  busy, 
especially  those  turning  out  material 
going  into  the  automobile  trades. 

Little  new  business  has  developed  in 
the  iron  market.  Consumers  generally 
have  contracted  for  their  immediate 
needs  and  they  show  but  little  disposi- 

tion to  place  orders  very  far  in  advance 
of  their  actual  wants.  Shipments  are 
holding  up  well,  however,  because  of 
the  fact  that  foundries  continue  to  be 
busy  and  there  is  an  active  demand  for 
all  kinds  of  finished  materials. 

Announce  Speakers  for 

Spring  Meeting 
The  feature  of  the  technical  program 

of  the  Spring  meeting  of  the  A.S.M.E. 
to  be  held  in  Montreal  May  28  to  May 
31,  wall  be  the  session  on  Tuesday  morn- 

ing. May  29,  on  hydroelectric  develop- 
ment. Julian  C.  Smith,  vice-president 

and  chief  engineer  of  the  Shawinigan 
Co.,  will  tell  of  the  power  development 
in  the  Province  of  Quebec,  and  Fred  A. 
Gaby,  chief  engineer  of  the  Hydroelec- 

tric Power  Commission  of  Ontario,  will 
describe  the  development  of  hydro-elec- 
ti'ic  power  plants  in  Ontario.  The  two 
speakers  are  of  outstanding  importance 
in  hydroelectric  development  work  in 
Canada  and  their  addresses  will  un- 

doubtedly be  of  great  interest.  The  sec- ond session  on  Power  will  have  two 

papers.  One  is  by  H.  G.  Acres,  hy- 
draulic engineer  of  the  Hydroelectric 

Power  Commission  of  Ontario,  who  will 
present  a  paper  on  modern  hydraulic 
turbines  of  large  capacity.  At  the  same 
session,  Payne  Dean,  president  of  Payne 
Dean,  Ltd.,  Stamford,  Conn.,  will  pre- 

sent a  paper  on  sectionalization  and 
remote  control  of  high-pressure  steam 
lines.  Mr.  Dean's  contribution  will  deal 
with  the  problems  of  controlling  flow 
of  steam  in  hish-pressure  lines. 

( 

Personals 

E.  Planche,  consulting  engineer,  has 
opened  an  office  in  Detroit,  Mich.  Mr. 
Planche  has  been  an  automotive  de- 

signer and  builder  for  many  years  both 
in  the  United  States  and  abroad. 

Roy  Y.  Ferner,  representative  of  the 

Societe  Genevoise  d'Instruments  de 
Physique  of  Geneva,  Switzerland,  re- ceived for  the  Societe  the  Edward 
Longstreth  medal  presented  by  the 
Franklin  Institute  for  the  invention  of 
the  Universal  measuring  machine. 

Walter  Goodenough  has  joined  the 
staff  of  Dwight  P.  Robinson  &  Co.,  Inc., 
engineers  and  constructors,  New  York 
City. 

E.  W.  Beeler  has  been  appointed 
manager  of  the  Columbus,  Ohio,  office 
of  the  United  States  Electrical  Tool 
Co.,  Cincinnati,  Ohio. 
Thomas  H.  Caley  has  been  ap- 

pointed manager  of  the  Minneapolis, 
Minn.,  ofiice  of  the  United  States  Elec- 

trical Tool  Co.,  Cincinnati,  Ohio. 
W.  M.  M'i'ERS  has  been  appointed 

works  manager  for  the  Bucyrus  Co., 
South  Milwaukee,  Wis.  Mr.  Myers  has 
formerly  been  with  the  American 
Locomotive  Co.,  the  Baldwin  Locomo- 

tive Works  and  the  Lima  Locomotive 

Works. 
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Allen  B.  Coffman  has  resigned  as 
sales  engineer  for  the  Crouse-Hinds 
Co.,  to  become  manager  of  The  Phila- 

delphia District  for  the  Reliance  Elec- 
tric &  Engineering  Co.,  Cleveland,  Ohio, 

manufacturers     of     electrical     motors. 
Morris  Metcalf  was  elected  treas- 

urer of  the  American  Bosch  Magneto 

Corp.,  at  the  directors'  meeting  in  New 
York  on  April  3,  succeeding  George  A. 
McDonald,  resigned. 
Harry  B.  Joyce  has  been  appointed 

manager  of  the  synchronous  motor  de- 
partment of  tile  Ideal  Electric  &  Manu- 
facturing Co.,  Mansfield,  Ohio.  He  is  a 

graduate  of  Cornell  University  and  be- 
fore joining  the  Ideal  Co.  was  affiliated 

with  the  United  Railway  &  Electric  Co., 
Baltimore,  Md.,  and  the  United  Electric 
Light  &  Power  Co.,  New  York. 

H.  H.  Pleasance,  for  the  past  ten 
years  connected  with  the  sales  depart-  . 
ment  of  the  United  Alloy  Steel  Corp. 
Canton,  Ohio,  the  latter  years  as  man- 

ager of  sales,  and  H.  C.  Thomas  who 
has  been  in  the  operating  department  in 
an  executive  capacity  have  been  elected 
vice-presidents  of  the  organization, 

Edward  J.  Waltzer  has  resigned  as 
president  and  severed  his  connection 
with  the  Wetmore  Reamer  Co.,  Mil- 

waukee, Wis.,  manufacturing  reamers 
and  other  tools.  Mr.  Waltzer  directed 
a  reorganization  of  the  corporation  a 
year  ago  and  became  its  president  and 
general  manager.  He  has  associated 
himself  with  the  Topp  Oil  &  Supply 
Co.,  Milwaukee,  jobber  in  petroleum 
products,  paints,  varnishes,  etc. 

ElTARO  Wago,  president  of  the  Nitto 
Ice  Mfg.  Co.,  Tokyo,  Japan,  and 
S.  ASANO,  chief  engineer  of  Takata  & 
Co.,  Tokyo,  arrived  in  Milwaukee  on 
April  22  to  visit  the  plant  of  the  Vilter 
Mfg.  Co.,  one  of  the  principal  manu- 

facturers of  ice  and  refrigeration  ma- 
chinery in  this  country.  The  visitors 

are  making  an  extended  tour  of  the 
United  States  to  observe  modern  con- 

ditions and  developments  in  ice  ma- 
chinery. The  Nitto  Co.  controls  122  ice 

producer  plants  supplying  80  per  cent 
of  the  trade  in   Japan. 

Business  Items 

The  Turner  Mfg.  Co.,  Port  Washing- 
ton, Wis.,  manufacturing  tractors, 

gas  engines,  farm  and  garden  tools, 
etc.,  has  filed  a  voluntary  petition 
in  bankruptcy  at  Milwaukee,  scheduling 
liabilities  at  $236,550.87  and  assets 
at  $363,768.42.  Unsecured  claims 
amount  to  $206,008  and  consist  largely 
of  debts  due  on  notes.  Assets  include: 
Real  estate  and  buildings,  $77,119; 
stock  in  trade,  $123,776;  machinery, 
tools,  etc.,  $135,590;  notes,  $7,652.  W.  J. 
Niederkorn,  secretary,  signed  the  peti- 

tion. Weldemar  C.  Wehe,  425  East 
Water  St.,  Milwaukee,  is  attorney. 

The  so-called  Tucker  bill,  providing 
for  a  compulsory  eight-hour  day  in 
mills,  factories  and  other  industrial 
establishments  in  Wisconsin,  with  farm- 

ers alone  exempted,  was  killed  by  the 
State  Senate  after  passage  by  the 
State  Assembly.  A  motion  for  recon- 

sideration was  defeated,  so  that  it  is 
now  deemed  certain  that  no  legislation 
of  this  kind  can  be  attempted  further 
at  the  present  biennial  session  of  the 
Wisconsin  Legislature. 

The  entire  assets  of  the  Perfex 
Radiator  Co.,  Racine,  Wis.,  manufac-  - 
turing  automobile,  truck  and  tractor 
cooling  systems,  were  bid  in  for  $125,- 
000  at  public  auction  conducted  by 
Willis  E.  Keats,  receiver  at  Milwaukee; 
by  E.  M.  Alexander,  attorney,  Mil- 

waukee, who  was  represented  to  be  act- 
ing in  behalf  of  a  group  of  Milwaukee 

and  Racine  capitalists,  headed  by  Fred 
Young,  who  has  been  serving  as  man- 

ager of  the  concern  during  the  receiver- 
ship. Contracts  for  radiators  amount- 

ing to  more  than  $85,000  are  on  the 
books  'of  the  company.  Inventories 
filed  upon  the  petition  in  bankruptcy 
gave  the  value  of  the  assets  at  $.334,- 
000,  including  $100,000  in  patents, 
$96,000  in  real  estate,  buildings  and 
machinery,  and  $36,500  in  merchandise. 
The  corporation  has  an  authorized  capi- 

tal of  $1,000,000. 

H.  H.  Timken  was  re-elected  presi- 
dent of  the  Timken  Roller  Bearing  Co., 

Canton,  Ohio,  at  the  annual  meeting  of 
the  board  of  dii'ectors  which  followed 
the  meeting  of  the  stockholders.  W.  R. 
Timken  was  re-elected  vice-president; 
Herman  Ely,  vice-president-treasurer; 
J.  G.  Obermeier,  vice-president  in 
charge  of  production,  and  J.  F. 
Strough,  secretary.  The  five  officers 
constitute  the  board  of  directors  elected 
by  the  stockholders. 

In  connection  with  the  National  Can- 
ners  Association  convention  to  be  held 
in  Buffalo  in  January  next  year,  the 
Canning  Machinery  and  Supplies  As- 

sociation will  exhibit  machinery.  As 
one  building  will  not  be  sufficient  for 
both  exhibits  it  is  planned  to  hold  the 
National  Canners  Association  exhibit  at 
the  Elmwood  Music  Hall  and  the  Can- 

ning Machinery  and  Supplies  exhibit  at 
the  Broadway  Auditorium. 

Expansion  of  the  Great  Northern 
Terminals  at  St.  Cloud,  Minn.,  at  a 
cost  of  approximately  a  half  million 
dollars  is  planned  this  summer.  The 
work  includes  a  new  roundhouse,  a 
machine  shop,  a  powerhouse  and  other 
facilities  essential  to  a  complete 
operating  terminal.  Division  head- 

quarters will  be  moved  from  Melrose  to 
St.  Cloud.  Ten  miles  of  trackage  will 
be  constructed. 

A  new  machine  shop  under  the  name 
of  Howell  &  Sherburne  has  been  es- 

tablished in  Pasadena,  Calif.  Both 
members  of  the  firm  were  formerly 
with  the  Mt.  Wilson   Observatory. 

The  Oilgear  Co.,  Milwaukee,  Wis., 
has  appointed  the  Buffalo  Machinery 
Sales  Corp.,  Buffalo,  N.  Y.,  its  sales 
representative  in  western  New  York. 

The  Creditors'  Protective  Committee 
has  purchased  from  the  receiver  the 
plant,  equipment  and  business  of  the 
Rivett  Lathe  and  Grinder  Co.,  Boston, 
Mass.  The  committee  will  reorganize 
the  company  under  the  name  of  the 
Rivett  Lathe  and  Grinder  Corp.  and 
with  added  capital  will  plan  expansion. 
T.  S.  Ross  is  president  and  general 
manager  of  the  new  corporation. 

The  Arabol  Manufacturing  Co.  is 
now  located  at  110  East  42nd  St.,  New 
York  City. 

The  Skinner  Chuck  Co.,  New  Britain, 
Conn.,  has  bought  from  the  Production 
Tool  Equipment  Co.,  of  Bridgeport, 
Conn.,  all  of  the  dies,  patterns,  fix- 

tures and  machinery  for  the  produc- 
tion of  the  Ketchum  vise.  It  is  planned 

to  develop  a  complete  line  of  milling 
machine  vises. 

The  Naval  Department  has  an- nounced that  it  will  receive  sealed  bids 
up  until  11  a.m.  May  15  on  a  variety 
of  yachts  and  vessels  now  at  various 
ports  in  the  Atlantic.  Some  of  the 
vessels  have  been  used  as  targets,  while 
others  are  in  first-class  condition. 
The  Buffalo  sales  branch  of  the 

American  Steel  and  Wire  Co.  will  move 
to  670  Ellicott  Street,  Buffalo.  The 
new  location  is  better  situated  and  af- 

fords twice  as  much  floor  space  as  the former. 

According  to  a  recent  announcement 
by  C.  G.  Wilkinson,  of  Savannah,  Ga., 
for  many  years  prominently  identified 
with  the  machinery  manufacturing  in- 

dustry in  the  Southeast,  the  Wilkinson 
Machine  Co.,  of  Savannah,  has  been 
entirely  reorganized  and  the  name  of 
the  company  changed  to  the  Wilkinson 
Machine  Works.  Mr.  Wilkinson  is 
president,  and  J.  H.  Craggs,  Jr.,  gen- 

eral manager  of  the  plant.  Improve- 
ments and  enlargements  are  planned.    ■ 

The  main  plant  of  the  Hill-Griffith 
Foundry  Co.,  Cincinnati,  was  destroyed 
by  fire  with  a  loss  of  $150,000.  This 
concern  manufactures  foundry  facings 

and  supplies  and  also  polishers'  sup- 
plies. 'The  main  four-story  brick  build- 

ing will  be  rebuilt,  according  to  Albert 
Witte,  treasurer  of  the  company. 

Obituary 

Floyd  Charles  Furlow,  president 
of  the  Otis  Elevator  Co.,  died  April  26 
at  the  Ritz-Carlton  Hotel,  New  York 
City,  after  an  illness  of  six  weeks.  He 
was  46  years  old  and  had  been  con- 

nected with  the  Otis  Co.  for  eighteen 
years.  He  was  made  president  five 
years  ago.  Mr.  Furlow  had  been  in 
Florida  during  the  Winter  trying  to 
recuperate.  His  health  had  been  fail- 

ing for  some  time. 
He  was  educated  at  Georgia  Insti- 

tute of  Technology.  He  continued  his 
engineering  studies  at  Worcester  Poly- 
technical  Institute  and  abroad  in  metal- 

lurgy and  kindred  sciences. 
For  several  years  he  pursued  the 

profession  of  consulting  engineer  at 
Atlanta  and  at  the  sanie  time  was  a 
lecturer  in  experimental  engineering  at 
Georgia  Tech.  In  1M2.  he  was  made 
chief  engineer  of  the  Plunger  Elevator 
Co.  of  Worcester,  Mass.,  and  two  years 
later  became  vice-president  of  that  com- 

pany. 
Mr.  Furlow  became  chief  engineer 

for  the  Otis  Elevator  Co.  in  1905  and 
soon  after  was  made  vice-president  and 
then  president.  Mr.  Furlow,  in  spite 
of  his  business  activity,  maintained  his 
interest  in  metallurgy.  He  has  done 
much  research  work  in  electrical,  hy- 

draulic, and  steam  engineering  and  ma- 
chine design.  He  was  one  of  the  first 

experimenters  in  X-ray  photography  in 
America  and  as  engineer  he  built  the 
first  wireless  apparatus  in  the  South. 

John  Gilbert  Ward,  aged  68  years, 
died  recently  at  his  home  in  Glen 
Ridge,  N.  J.  Mr.  Ward  had  been  the 
treasurer  of  the  Babcock  &  Wilcox  Co., 
New  York,  for  thirty  years. 

M.  C.  Townley,  president  of  the' 
Walcott  Lathe  Co.,  Jackson,  Mich.,  died 
recently  at  his  home  in  that  city. 
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The  Business  Barometer 
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Based  on  Current  Developments 
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IN  1893  THERE  was  an  eighteen- hour  train  between  New  York  and 
Chicago,  but  it  was  abandoned  after 

it  had  been  run  a  while,  and  twenty 
hours  is  now  the  shortest  time  in  which 
the  journey  can  be  made.  In  about  the 
same  year  many  railroads  made  speed 
records  that  have  never  since  been 
equalled  or  attempted. 

Railroad  men  have  learned  that  these 
high  speeds  are  both  destructive  and 
dangerous.  The  fast  trains  were  popu- 

lar and  travel  on  them  was  exciting, 
but  they  tore  up  the  road  bed  and  so  in- 

creased the  hazards  of  operation  that 
many  accidents  occurred.  Now  the 
slogan  is  "safety  first"  and  speed  is 
subordinated  to  security  and  comfort. 

There  has  been  an  analogous  change 
in  the  spirit  and  policy  of  American 
business.  Not  so  long  ago  the  condi- 

tions that  now  exist  would  have  en- 
gendered wild  speculation  and  what 

used  to  be  called  a  boom,  but  we  have 
learned  by  experience  that  high  speed 
generally  results  in  a  smash  up,  and  in 
the  East  as  well  as  in  the  West  the 
brakes  are  now  being  applied  whenever 
the  train  of  business  seems  to  be  mov- 

ing too  rapidly. 
The  executive  council  of  the  Amer- 

ican Bankers'  Association,  for  instance, 
"looks  with  concern  on  the  strong  up- 

ward swing  of  wages  and  prices"  and warns  against  overconfidence.  Henry 
Ford,  who  perhaps  is  most  influential 
of  all,  says  that  unless  business  men 
come  to  their  senses  and  quit  the  mad 
scramble  for  material,  he  is  not  sure 
■we  can  retain  our  present  prosperity. 
Trade  associations  are  trying  to  hold 
down  the  placing  of  duplicate  contracts 
and  the  credit  men's  organizations  are 
urging  their  members  to  watch  the  in- 

ventories of  both  their  own  firms  and 
their  customers  and  to  prevent  the  ac- 

cumulation of  excessive  stocks. 

These  are  useful  warnings  and  they 
are  being  heeded.  The  conservatism 
which  they  engender  inspires  confidence, 
and  as  long  as  it  persists  we  may  expect 
a  moderate  prosperity  that  will  con- 

found the  expositors  of  the  cycle  theory. 
The  markets  of  the  week  justify  this 

prognosis.  The  stock  market  in  partic- 
ular seems  to  be  on  an  even  keel  again 

and,  though  the  bears  have  tried  to  rock' the  boat,  it  has  been  steadied  by  the 
buying  of  those  who  discerned  that 
much  of  the  recent  selling  has  been  for 
"short"  account.  The  speculative  short 
interest  is  now  probably  larger  than 
for  some  time  and  as  the  unfavorable 
factors^  known  and  predicted  are  fairly 
well  discounted  a  recovery  on  good 
news  is  to  be  expected. 

The  same  thing  may  be  said  of  the 
commodity  markets  in  so  far  as  the 
Government's  sugar  suit  is  concerned. 
As  an  attempt  at  price  regulation  by 
injunction  it  seems  likely  to  prove  a 
boomerang,  for  it  has  only  advertised 
the  shortage  in  sugar  first  discovered 

and  announced  by  the  Department  of 
Commerce,  with  the  result  that  many 
housewives  who  don't  know  what  an  in- 

junction means  are  buying  more  sugar 
than  they  need  for  immediate  use. 

In  the  other  commodity  markets  the 
advancing  tendency  which  was  nearly 
universal  a  few  weeks  ago  has  given 
way  to  more  uncertain  movements.  Iron 
and  steel  products  are  not  being  ordered 
so  feverishly  and  the  flush  is  off  the 
markets,  while  copper  has  slumped 
sharply.  Rubber  and  coffee,  which  have 
dropped  considerably  below  last  win- 

ter's prices,  refuse  to  recover.     The  oil 

"Industrial  production  continues 
well  up  to  the  limits  imposed  by 
the  shortage  of  labor  and  no  serious 
slackening  is  looked  for.  Conver- 

sely, no  further  expansion  seems 
probable,  for  it  is  hardiy  to  be  ex- 

pected that  labor  can  be  made  to 
work  more  efficiently  when  jobs  are 
easy  '^c  get  ....  on  the  whole,  it is  evident  that  affairs  abroad  are 
not  turning  as  badly  as  some  of 
the  pessimistic  prophets  expected. 
The  outlook  for  better  times  in 

Europe  seems  improved." 

markets  have  at  last  succumbed  to  the 
effects  of  the  enormous  production  in 
which  California  is  leading  and  both 
crude  oil  and  gasoline  are  weak.  Silk, 
hides  and  leather  are  not  changing 
much. 
Among  the  commodities  of  most 

direct  interest  to  the  pocketbook,  wool 
is  one  of  the  strongest.  Its  unrestrained 
price  advance  during  the  past  two  years 
has  been  so  well  advertised  that  con- 

sumers have  had  an  unusual  oppor- 
tunity to  anticipate  an  increase  in  the 

price  of  clothing  by  purchasing  early. 
But  they  apparently  have  not  done  so, 
and  in  other  markets  as  well  the  advice 

to  "buy  only  according  to  needs"  seems 
to  have  been  widely  followed.  Retailers 
have  pursued  the  same  policy  and  their 
stocks  are  everywhere  reported  low. 
Continued  steady  buying  therefore 
seems  probable  and  on  this  theory  some 
cloth  converters  and  garment  manufac- 

turers have  covered  or  soon  expect  to 
cover  their  requirements  for  material 
for  some  time  ahead. 

Industrial  production  continues  well 
up  to  the  limits  imposed  by  the  short- 

age of  labor  and  no  serious  slackening 
is  looked  for.  Conversely,  no  further 
expansion  seems  probable,  for  it  is 
hardly  to  be  expected  that  labor  can  be 
made  to  work  more  efficiently  when 
jobs  are  so  easy  to  get.  Meanwhile  the 
possible  effect  of  the  labor  scarcity  on 
the  production  of  our  food  crops  is  be- 
ginnmg  to  attract  attention  as  the  fol- 

lowing quotation  from  a  Western  farm 
journal  will  show: 

"Wage   scales  in   industry  are   now 

back  to  practically  the  1920  level.  This 
means  that  labor  cost  for  farm  products 
this  year  will  be  on  the  1920  basis.  If 
we  were  sure  of  a  price  level  as  high 
as  that  which  prevailed  for  the  1920 
crops,  this  fact  would  not  be  disquiet- 

ing. But  we  do  not  see  anything  at 
this  time  on  which  to  base  expectations 
that  this  will  be  the  case.  It  will  take 
crop  failures  somewhere  to  give  us  1920 

prices. "What  is  the  answer?  It  seems  per- 
fectly clear  that  hired  help  cannot  make 

the  farmer  any  money  this  year.  In 
fact,  in  most  cases  they  will  probably 
cost  more  than  they  are  worth.  If  a 
farmer  wants  to  farm  imply  to  support 
hired  men  then  he  can  employ  them, 
but  not  otherwise. 

"As  we  see  it,  the  present  immigra- 
tion law  hits  the  farmer  both  ways,  in- 

creases his  cost  and  decreases  his 

market." 

The  outlook  for  better  times  in  Eu- 
rope seems  improved.  French  bonds 

have  advanced  sharply  and  a  growing 
belief  is  discernible,  following  President 
Harding's  speech  in  New  York  last 
week,  that  the  United  States  will  soon 
take  a  hand  in  straightening  out  Europe. 
Nearer  home  the  recognition  of  Mexico 
is  again  being  agitated  and  on  the 
whole  it  is  evident  that  affairs  abroad 
are  not  turning  out  as  badly  as  some  of 
the  more  pessimistic  prophets  expected. 

Possibly  their  predictions  served  a 
purpose,  however,  in  restraining  optim- 

ism which  otherwise  might  have  been 
unbridled.  It  has,  perhaps,  kept  pur- 

chases within  the  limits  of  production 
and  deterred  sellers  from  unduly  mark- 

ing up  prices.  If  this  conservatism  con- 
tinues the  keynote  we  shall  have  a  good 

though  not  an  abnormal  business 
throughout  the  summer. 

Will  Again  Revise  Wages 

at  Navy  Yards 
Reports  from  various  navy  yards  have 

convinced  the  department  that  the  re- 
cent changes  in  the  wages  of  certain 

trades  in  private  industrial  establish- 
ments in  various  localities  render  if  ad- 

visable that  the  wage  schedu'es  just 
promulgated  which  become  effective 
May  1  be  revised.  Wage  boards  will, 
therefore,  be  convened  at  the  various 
yards  to  collect  new  data  and  recom- 

mend a  revised  scale  which  will  go  into 
effect  July  1  and  continue  until  the  first 
of  the  year.  Pending  revision  of  the 
wage  scale  effective  May  1,  no  reduc- 

tions will  be  made  from  the  scale  effec- 
tive Sept.  16,  1921.  The  proceedings  of 

of  wage  boards  will  be  under  the  new 
regulations. 

The  recent  revision  raised  the  pay 
of  workmen  in  some  instances,  lowered 
it  in  others  and  in  several  cases  no 
changes  were  made.  The  new  wage 
scale  is  expected  shortly. 
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Industrial  Results  of  the  Ruhr  Occupancy 
Less  production  of  both  coal  and  iron  and  consequently  fewer  wheels  moving  in  the  oceupie«l 

^«,«o   Germany's  coal  reserve  and  her  resistance — Possible  results zon( 

By  our  BERLIN  CORRESPONDENT 

SUFFICIENT  time  has  now  e
lapsed 

since  the  occupation  of  the  Ruhr 
to  expose  it  as  the  most  bitter 

economic  warfare,  known  to  history. 
It  may  perhaps  be  termed  the  belated 
but  final  battle  of  the  war.  Germany  is 
throwing  all  her  strength  and  a  large 
part  of  her  remaining  substance  into  it, 
in  a  spirit,  reminiscent  of  war  times. 
The  German  policy  of  resistance  is 
prompted  by  the  deep  conviction  that 
her  whole  economic  independence  is  at 
stake,  that  the  real  objective  of  the 
occupation  is  much  deeper  and  far- 
reaching  than  its  proclaimed  aim  por- tends. 

The  German  standpoint  sees  in  the 
occupation  apart  from  political  issues  a 
deeply  laid  plot  for  French  industrial 
supremacy  prompted  by  the  economic 
forces  inherent  in  the  largely  grown 
French  iron  interests  driving  toward., 
conjunction  with  German  coal.  A  few 
figures  and  arguments  may  be  quoted 
from  German  essays  supporting  this 
theory,  which  are  illustrative  of  the 
situation. 

Of  Europe's  iron  deposits  France 
owned  before  the  war  35  per  cent,  Ger- 

many 25J  per  cent.  By  the  territorial 
changes  of  the  peace,  France's  share 
rose  to  53  per  cent  and  Germany's 
dropped  to  7i  per  cent.  Germany's  out- 

put of  iron  ore  was  in  1913  more  than 
twenty-eight  million  tons  or  26.7  per 
cent  of  the  European  total.  The  output 
of  France  was  more  than  twenty-one 
million  tons  or  20  per  cent. 

French  Inactivity  at  Mines 

Measured  at  the  rate  of  production  in 
1913,  the  developed  mining  capacity  of 
France's  present  iron  ore  deposits  is 
forty-three  million  tons  or  40  per  cent 
of  the  European  total,  and  that  of  Ger- 

many seven  million  tons  or  7  per  cent. 
While  Germany  is  again  exploiting  this 
capacity  to  almost  100  per  cent,  the 
output  of  France  has  not  nearly  reached 
even  the  pre-war  standard.  In  1921  it 
was  only  fourteen  million  tons  as 
against  twenty-one  million  tons  in  1913. 
France  is,  therefore,  exploiting  hardly 
more  than  a  third  of  her  developed  min- 

ing capacity.  This  brings  into  relief 
the  fact  that  the  French  iron  resources 
have  grown  quite  out  of  proportion  to 
the  country's  coal  resources. 
Germany  still  owns  33  per  cent  of 

Europe's  coal  reserves,  while  France's share  is  only  2.3  per  cent  or  with  the 
Sarre  basin  4.4  per  cent.  Germany  has 
in  this  respect  still  the  leading  position 
in  Europe,  further  strengthened  by  her 
large  broviTi  coal  deposits. 

"The  temporary  possession  of  the Sarre  district  secures  for  France  an  ad- 
ditional quantity  of  eleven  million  tons 

annually  and  the  German  coal  tribute 
fifteen  million  tons.  Both  will,  how- 

ever, come  to  an  end  one  day.  That  of 
the  German  coal  tribute  is  not  very 
far  away. 

Germany  on  the  other  hand  has  main- 
tained a  large  part  of  her  iron  produc- 

tion by  import  of  ore,  whereby  it  has  to 
be  remembered  that,  even  in  pre-war 
times,  a  large  portion  of  German  iron 

was  produced  from  foreign  ore.  In 
1913  55  per  cent  of  the  iron  ore  con- 

sumed in  the  Ruhr  came  from  abroad. 
About  fourteen  per  cent  was  supplied 
by  Lorraine  and  I  uxemburg.  Ger- 

many can  still  procure  supplies  from 
this  source,  but  she  is  not  dependent 
on  them.  On  the  other  hand  the  de- 

pendency of  French  iron  on  German 
coal  is  obvious.  France  has  no  other 
alternative  than  either  to  reduce  the 
output  of  iron  ore  or  to  ship  the  sur- 

plus to  the  German  blast  furnaces. 
In  possession  or  in  control  of  Ruhr 

and  Rhineland  conditions  would  be  en- 
tirely reversed.     Taking  into  considera- 

"Since  the  end  of  January  the 
German  interior  has  received  not 
one  ton  of  coal  or  coke  from  the 
Ruhr  with  the  exception  of  the  few 
mines  in  the  Hamm  and  Ahlen  dis- 

tricts. Still  no  actual  stringency 
has  taken  place  and  none  is  within 
sight.  According  to  reliable  infor- 

mation, the  larger  part  of  industrial 
consumers  is  still  provided  with  coal 
for  several  months  ahead." 

tion  the  vastly  extended  spheres  of 
French  influence  ovter  Poland  and 
Czechoslovakia  and  the  interests  con- 

trolled there  already  privately,  France 
would  then  indeed  attain  to  a  position 
of  industrial  supremacy  in  Europe, 
fairly  dwarfing  even  the  British  posi- 

tion. This  is  the  economic  back  ground 
upon  which  the  drama  of  the  Ruhr  oc- 

cupation is  enacted.  The  spirit  of  self- 
defence  in  fear  of  annihilation  is  the 
main  prop  of  the  German  resistance. 
Practically  it  rests  upon  props  of  a  dif- 

ferent nature,  now  clearly  exposed  by 
the  experience  of  the  first  three  months 
of  the  occupation. 

Germany's  Preparedness 
Obviously  the  Ruhr  occupation  has 

not  met  the  German  government  quite 
unawares,  but  has  been  prepared 
against  beforehand,  as  a  danger  im- 

pending for  nearly  two  years.  The  pos- 
sibilities of  a  resistance  have  evidently 

been  mapped  out  most  carefully.  It  is 
even  not  out  of  the  question  that  large 
stores  of  coal  have  been  accumulated  in 
the  interior,  towards  the  event,  as  the 
coal  situation  three,  months  after  the 
blockade  seems  to  indicate. 

Since  the  end  of  January  the  German 
interior  has  received  not  one  ton  of  coal 
or  coke  from  the  Ruhr  with  the  excep- 

tion of  the  few  mines  in  the  Hamm  and 
Ahlen  districts,  left  outside  the  oc- 

cupied region.  The  imports  are  keep- 
ing at  a  level  with  the  last  months  of 

the  previous  years.  All  efforts  to  in- 
crease the  output  in  the  remaining* 

fields  have  failed.  Still  no  actual 
stringency  has  taken  place  and  none  is 
within  sight.  According  to  reliable  in- 

formation the  larger  part  of  industrial 
consumers  is  still  provided  with  coal  for 

several  months  ahead.  Without  large 
reserves — much  larger  ones  than  offi- 

cial statements  proclaimed — such  state 
of  affairs  would  have  been  impossible. 

The  line  of  resistance  is  chiefly  based 
upon  the  policy  to  keep  production  go- 

ing as  far  as  possible,  providing  full 
employment  for  the  workmen  and  for 
the  rest  rely  upon  the  intricacy  of  me- 

chanical equipment,  made  useless  by 
quick  manipulations,  to  raise  a  formid- 

able barrier  between  the  invader's  in- tentions and  their  execution. 

The  Transportation  Enigma 

The  transportation  problem  alone  is 
considered  of  sufficient  precariousness 
to  block  the  way  of  the  occupying  force. 
The  Ruhr  district  has  the  most  dense 
and  most  elaborate  railroad  system  in 
Europe.  All  junctions  in  the  heart  of 
the  district  are  controlled  electrically 
from  one  central  station.  Modern  auto- 

matic signal  and  controlling  devices  are 
employed  throughout  which,  when  in 
working  order,  constitute  great  facili- 

ties. Out  of  gear  they  become  a  de.id- 
weight.  The  absence  of  auxiliary 
equipment  compels  the  invader  to  resort 
to  the  crudest  make-shift  methods. 
Similar  conditions  prevail  with  regard 
to  the  hoisting  and  conveying  ma- 

chinery. Essential  parts  are  removed 
if  seizure  threatens  and  hidden  in  the 
pits.  Repair  is  out  of  question  without 
close  acquaintance  with  the  design  and 
without  capacious  repair  shops. 

So  far,  the  measures  of  resistance 
taken  have  been  very  effective.  The 
occupying  force  has  restricted  its 
energy  to  putting  one  railroad  line 
across  the  northern  part  of  the  district 
in  commission.  Loading  operations  are 
still  performed  in  the  most  primitive 
fashion  by  shovels,  baskets  and  wheel- 

barrows. The  road  to  success  is  slow 
and  extremely  difficult.  Only  a  frac- 

tion of  the  quantity  shipped  to  France 
and  Belgium  prior  to  the  occupation  can 
be  removed  now  from  the  vast  stacks  of 
coal  and  coke  accumulated  at  pitheads 
and  every  nearby  space.  That  the  full 
previous  supply  or  even  a  considerable 
part  of  it  can  ever  be  removed  against 
this  resistance  seems,  from  a  three 
months'  experience,  quite  out  of  the 
question.  The  German  government  has 
evidently  secured  there  the  first  trick 
and  is  still  holding  some  master  cavd.s 
in  its   hand. 

Not  so  fortunate  was  it  in  its  other 
measures.  It  was  largely  prompted  by 
the  deteimination  to  humor  the  work- 

ing classes.  It  was  chiefly  directed 
against  the  capitalistic  classes  arid,  as  a 

result,  did  not  fortify  the  industry's power  of  resistance,  but  rather  ter.ded 
to  undermine  it.  The  government's 
swo'  p  upon  the  hoarders  of  foreign 
money,  forced  to  sell  by  the  sudden  rise 
of  the  mark  rate  in  conjunction  with  a 
severe  curtailing  of  credit,  deprived 
producers  and  dealers  of  a  large  part 
of  their  financial  reserves. 

Still,  the  intended  lowering  of  the 
price  level  is  slow  in  coming.  In  one 
important  point  the  official  strategy  has 
failed  entirely  particnlarly  in  the  mat- 
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ter  of  living  cost!  Tiie  improvement  of 
the  mark  rate  has  not  .succeeded  even 

10  arrest  its  upward  niovo,  only  check- 
ing it.  This  fact,  together  with  the 

pressure  exercised  upon  tha  wage  level, 
is  creating  a  gradually  rising  tension  in 
the  labor  situation. 
Manufacturers  yielding  to  this  ten- 

sion, and  faced  on  the  other  side  by  a 
rapid'y  declining  market,  are  placed 
in  an  awkward  position  moreover.  Ex- 

port has  become  entirely  unprofitable. 
Dissatisfaction  reigns  equally  with  em- 

ployers and  employees.  The  growing 
of  the  business  depression  is  largely 
precipitated  by  the  conditions  in  the 
occupied  zones.  Here  disaster  is  ap- 

proaching at  a  most  perilous  speed. 
The  isolation  of  these  parts  from  the 
outside  world  is  almost  complete.  Every 
ordinance  of  the  occupying  force  calls 
forth  a  conflicting  one  from  the  other 
side.  Between  the  two,  the  business 
world  is  condemned  to  inaction.  The 
levy  of  import  duties  in  the  occupied 
zones,  which -the  German  government 
forbids  its  subject  to  pay,  the  fact  that 
German  export  and  import  permits  are 
not  recognized  by  the  allied  authorities 
whereas  German  subjects  are  not  al- 

lowed to  obtain  such  from  the  latter 
have  most  effectively  brought  mer- 

chandise traffic  to  a  standstill. 
Were  it  not  for  the  splendid  organiz- 

ation of  the  German  industry,  resem- 
bling almost  that  of  a  military  force  in 

lay-out  and  discipline,  matters  would 
have  taken  a  most  serious  course.  Be- 

sides the  financial  strain  caused  by  all 
these  adverse  conditions  is  becoming 
quite  intolerable. 

The  inflation  is  increasing  in  leaps 

and  bounds.  The  deficit  in  the  state's 
budget  has  since  April  1,  1922,  accumu- 

lated to  7,000,000  million  marks.  Im- 
ports are  growing,  spurred  by  the  high 

level  of  domestic  prices,  and  exports  are 
rapidly  declining.  From  1,760,000  tons 
in  December  they  have  dropped  in  Jan- 

uary to  1,300,000  tons  and  in  February, 
according  to  preliminary  reports,  to 
1,000,000  tons.  The  strength  exhibited 
on  the  German  side  is  largely  artificial 
•and  cannot  conceal  to  the  close  observer 
the  ravages  wrought  upon  the  country. 
It  is  quite  clear  that  no  matter  how  the 
Ruhr  drama  ends,  Germany  will  emerge 
from  it  in  a  greatly  weakened  state. 

  ♦   

Predict  Big  Motor  Year 
in  South  Africa 

The  year  1923  promises  to  be  a 
banner  period  for  the  automotive  busi- 

ness in  South  Africa,  says  Commerce 
Reports,  published  by  the  United  States 
Department  of  Commerce.  In  spite  of 
the  general  depression  during  1922, 
there  was  a  steady  increase  in  demand 
for  motor  vehicles  of  all  kinds.  Stocks 
of  cars  held  in  bond,  which  have  so 
hampered  the  import  trade  since  1920, 
have  practically  disappeared,  the  270 
still  located  at  the  principal  centers  at 
•the  end  of  1922  representing  current 
stocks  which  will  be  cleared  and  re- 

placed as  new  models  come  in. 
This  improvement  has  been  variously 

attributed  to  the  slight  betterment  in 
general  business  conditions,  to  the 
greatly  improved  local  service  facili- 

ties, and,  most  of  all,  to  the  reduced 
prices  of  American  cars. 

While  the  total  number  of  cars  im- 
ported during  1922  was  more  than 

double  the  number  in  1921,  the  value 
was     only     about     one-third     greater. 

Since  American  cars,  manufactured  in 
the  United  States  and  Canada,  com- 

prise over  90  per  cent  of  all  cars 
brought  into  South  Africa,  this  shift 
in  ratio  of  values  to  numbers  reflects 
chiefly  the  results  of  lowered  prices  for 
the  American  output  as  compared  with 
1921   prices. 
The  most  gratifying  feature  about 

the  comparatively  heavy  shipments  re- 
ceived in  the  last  quarter  of  the  year 

is  the  fact  that  they  were  sold  shortly 
after  arrival.  The  unusually  large 
number  imported  during  November  and 
December — 546  and  538,  respectively — 
in  each  case  more  than  quadrupled  the 
137  received  in  February.  Shipments 
received  in  the  period,  January-May, 
ranged  between  137  and  387;  in  the 
period  June-October,  between  441  and 490. 

Trade  Catalogs 

<Jear  CnttiiiK  MacliineK.  The  Fellows 
Gear  Shaper  Co.,  Springfield,  Vl.  A  parti- 

cularly attractive  booklet,  now  in  its 
second  edition,  has  been  issued  by  this 
company.  The  booklet  tells  of  a  new  type 
of  gear  shaper  that  is  made  by  the  Fellows 
Gear  Shaper  Co.  and  the  text  is  divided 
into  chapters  much  the  same  as  any  book. 
The  illustrations  are  numerous  and  well 
arranged  and  the  descriptive  matter  is 
e.Kceptionally  well  written. 

Milliner  Machines.  The  Ingersoll  Milling 
Machine  Co..  Rockford,  111.  Eight  of  the 
milling  machines  made  by  this  company 
are  shown  and.  briefly  described  in  a  four 
page  folder  that  has  recently  been  issued 

by  the  company.  The  Ingersoll  type  "R" inserted  tooth  milling  machine  is  also 

described  at  some  length  with  a  "close-up" view  of  the  teeth. 

Export  Opportunities 

Woodworking  and  metal-working  machin- 
ery. Poland.  Agency.  Quotations,  c.i.f. 

Danzig.  Payment  in  United  States  cur- 
rency.    Reference  No.   6134. 

Printing  machinery.  .South  Africa.  Man- 
ufacturers' agency.  Quotations,  f.o.b.  Amer- ican port.  Payment  to  be  arranged  through 

firm  in  New  York.    Reference  No.  6135. 
Crushing  and  pulverizing  plant  for  the 

manufacture  of  lime  of  a  capacity  of  from 
two  to  five  tons  a  day.  Costa  Rica.  Pur- 

chase. Quotations,  c.i.f.  Puntarenas  or 
Limon.  Terms,  payment  against  documents. 
Reference  No.   6136. 

Supplies  for  engineering  and  mechanical 
and  kindred  industries,  such  as  grinding 
machines  and  machine  tools.  South  Africa. 
Exclusive  agency.  Quotations,  f.o.b.  Amer- 

ican ports.  Terms,  payment  against  docu- ments.     Reference    No.    6149. 
Machinery  for  loading  wagons  with  sand 

and  stone,  also  three  ton  derrick  which  can 
be  loaded  on  auto  truck.  Argentina.  Pur- 

chase. Quotations,  f.o.b.  place  of  shipment. 
Terms,  Cash.  Catalogs  and  prices  desired. 
Reference  No.  6174. 
Names  and  addresHeN  of  the  followini? 

inerchuntK  will  be  forwarded  upon  request 
to  the  Philadelphia  Commercial  .Museum. 
S'ltli  below  Spruce  Street,  Philadelphia,  Pa. 
Requests   should   be    made   by    number. 

Tool  steel,  gin,  mill  and  railway  stores, 
machinery,  engineering  goods,  pipe  fittings 
and  pressure,  hydraulic  and  steam  gages. 
India.  Agency.  Correspondence  in  English. 
Reference    No.    40,567. 

Mixing  machines  for  bakers.  Sweden. 
Correspondence  in  English.  Reference  No. 
40,602. 

Button  hole-making  machines.  Virgin 
Islands.  Correspondence  in  English.  Refer- ence  No.  40.605. 

Small  circular  saw.  small  hand  machinery 
for  straightening,  polishing  and  trimming 
canes  and  rattans  to  be  made  into  walking 
sticks,  machinery  for  curving  handles. 
Dutch  East  India.  Correspondence  in  Eng- lish.     Reference    No.    40.609. 

Hand  machine  for  making  sealed  tins  for 
jam.  British  East  Africa.  Correspondence in    English.      Reference   No.   40.617. 

Machinery  for  grating  cocanuts.  Ven- 
ezuela. Corre.spondence  in  Spanish.  Refer- 

ence  No.    40,620. 
Machines  for  pumping  water  from  a  depth 

of  twenty-four  feet.  Mexico.  Correspond- 
ence  in   Spanish.     Reference  No.   40,621. 

Steel  split  pulleys.  India.  Correspond- ence  in    English.      Reference   No.   40,655. 

The  Bureau  of  ForeiK"  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington.  I).  C..  haw  inquiries  for  the 
asreiK'icM  of  niacliinery  and  machine  tools. 
.\ny  informati<»n  desired  regardinK  these 
opportunities  can  be  secured  from  the  above 
address  b.v  referring  to  the  number  foUow- 
iiigr    each    item. 

Standard  and  narrow-gage  locomotives, 
narrow-gage  passenger  and  freight  cars, 
and  narrow-gage  rails  and  accessories. 
Poland.  Quotations,  c.i.f.  Danzig.  Pay- ment in  United  States  currency.  Reference 
No.    6099. 

Machinery  for  the  planting,  cultivating 
and  harvesting  of  cotton.  -Australia.  Sole 
agency.     Reference  No.  6117. 

Transmission  belts  of  balata  and  leather 
and  rubberized  canvas  hose.  Poland.  Pur- 

chase and  agency.  Quotations,  c.i.f.  Danzig. 
Correspondence,  Polish  or  German.  Refer- ence  No.    6119. 

Motor  cars,  trucks,  motor  cycles  and  auto- 
mobile wheeUs.  India.  Agency.  Quota- 

tions c.i.f.  Indian  port.  Reference  No. 
6124. 

-Automobile  screws  and  valves,  accessories 
and  supplies.  Norway.  Agency.  Refer- ence  No.  6125. 

Oil  engines,  gas-suction  engines,  flour 
mills,  pumping  machinery,  oil  and  hydraulic 
IJresses,  pipes  of  all  kinds  steel  wire  rope, 
and  artesian  boring  tools.  Palestine.  Pur- 

chase and  agency.     Reference   No.   6129. 
Machines  for  the  manufacture  of  buttons 

from  mother-of-pearl.  .Australia.  Purchase 
and  agency.  Quotations,  c.i.f.  New  South 
Wales  and  New  Guinea.  Reference  No. 
6130. 
Woodworking  machinery.  Rio  de  Janeiro. 

Brazil.  Purchase.  Catalogs  and  full  infor- mation desired.     Reference  No.  6131. 
Transmission  belts  and  motors  for  driving 

purposes  and  higli-speed  tool  steel  and  sheet 
steel.  Poland.  Agency.  Quotations  c.i.f. 
Danzig.  Correspondence  Polish  or  German. Reference    No.    6132. 

American  Electro  Chemical  Society,  Semi- 
annual meeting.  Hotel  Commodore,  New- York  City.  May  3  to  5.  1923.  Colin  G. 

Fink.  327  South  La  Salle  St.,  Chicago.  111., 
is  secretary. 

National  Chamber  of  Commerce.  Annual 
meeting.  New  York  City,  May  7  to  10.  Julius 
Barnes,  president. 

.American  .Association  of  Engineers.  An- 
nual convention,  Norfolk.  Va..  May  7  to  9. 

C.  S.  Drayer,  63  East  .\dams  St.,  Chicago. 
III.,   secretary. 

National  Association  of  Manufacturers. 
Annual  convention.  Waldorf-Astoria  Hotel. 
New  York  City.  Mav  14-15-16.  General 
offices.  50  Church  St.,  New  York  City. 
National  .-Association  of  Porchaslnir 

Agents.  Annual  convention,  Cleveland,  May 
15  to  IS.  H.  R.  Heydon.  19  Park  Place. 
New  York  City,  secretary. 

National  Suppl.v  and  Machinery  ncnler«' Association;  Southern  Supply  and  Machin- 
ery Dealers'  .Association;  and  the  American 

Suppl.v  and  Machinery  Manufacturers*  As- sociation, triple  convention,  in  Cincinnati. 
Ohio.  May  17,  18.  19.  1923.  F.  D  Mitchell. 
1819  Broadway.  New  York  City,  is  secretary. 
American  Society  of  Mechanical  Engi- 

neers. Spring  meeting  at  Montreal.  Can.. 
Mav  2S  to  31.  Calvin  W.  Rice.  29  W.  39th 
St.,   New  York  City. 
American  Society  for  Testing  Materials. 

Annual  meeting  at  .Atlantic  City.  June. 
1923.  C.  L.  Warwick.  1315  Spruce  St.. 
Philadelphia,   is  secretary. 

Society  of  Antomotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. American  Society  for  Steel  Treating 
Eastern  sectional  meeting.  Bethlehem.  Pa.. 
George  C.  Lilly.  Superintendent  of  Heal 
June  14  and  15.  Hotel  reservations  through 
Treatment,  Bethlehem  Steel  Co..  Bethle- hem. Pa. 
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Factors  Governing  the  Strength 
of  Gear  Teeth 

By  DOUGLAS  T.   HAMILTON 

The  first  article — Materials  and  treatment  for  safe 

stress — Selecting  a  diametral  pitch — How  form  and 
shape  of  gear  tooth  affect  its  strength 

ALTHOUGH  much  has  been  written  about  the 
l-\  strength  of  gear  teeth,  the  various  conditions 

J~  JL  that  govern  or  control  the  strength  of  the  teeth 
have  not  received  the  attention  that  the  subject  de- 

serves. It  is  a  self-evident  fact  that  the  conditions 
under  wrhich  a  gear  is  to  operate  as  well  as  all  of  the 
underlying  factors  must  be  known  before  the  effective 
strength  of  the  teeth  can  be  determined. 
Among  some  of  the  principal  governing  factors,  which 

might  be  mentioned  are: 
(1)  Material; 
(2)  Diametral  pitch; 
(3)  Form  and  shape,  of  tooth,  which  would  embrace 

the  pressure  angle,  length  of  addendum  and  inclination 
of  the  tooth  bearing  with  relation  to  the  axis  of  gear ; 

(4)  Number  of  teeth  and  tooth  ratio  of  gears  in 
mesh; 

(5)  Velocity; 
(6)  Accuracy  of  the  gear  and  method  of  mounting  it; 
(7)  Reversal  of  motion; 
(8)  Backlash. 
In  regard  to  the  first  factor,  material,  some  mate- 

rials will  resist  wear  and  withstand  greater  bending 
stresses  than  others.  Consequently,  the  first  point  to 
consider  is  the  material  from  which  the  gear  is  to  be 

made,  and  the  treatment  it  will  receive  during  fabrica- 
tion. In  taking  the  question  of  material  into  consider- 
ation, the  method  generally  followed  is  to  determine  a 

safe  stress  for  the  material  used.  This  safe  stress  is 
considered  as  two-thirds  of  the  ultimate  strength  for 
cast  iron  and  two-thirds  of  the  elastic  limit  for  steel. 
Rawhide,  vulcanized  fiber  and  impregnated  cotton  or 
duck  are  used  interchangeably  with  cast  iron;  that  is 
to  say,  they  have  approximately  the  same  strength,  and 
can  be  used  to  replace  cast-iron  gears,  when  quiet 
operation  is  desirable. 

The  strength  of  a  gear  tooth  when  the  gear  is  made 
from  alloy  steel,  is  largely  governed  by  the  method  of 
fabrication  and  the  heat  treatment  the  material  re- 

ceives. As  an  example,  a  nickel-steel  gear  made  from 
stock  having  an  analysis  in  accordance  with  S.A.E. 
Specification  No.  2,320,  has  an  elastic  limit  varying 
all  the  way  from  48,000  to  110,000  lb.  per  square  inch, 

depending  upon  the  heat  treatment  it  receives  and  the 
medium  in  which  it  is  quenched.  The  higher  the  draw- 

ing temperature,  the  lower  the  elastic  limit.  It  is 
essential  to  have  all  of  the  various  factors  under  control 
if  the  best  results  are  to  be  obtained  from  the  use  of 

high-grade  alloy  steel.  While  a  high  elastic  limit  or 
yield  point  is  a  necessary  requirement  in  any  steel 
which  is  to  be  used  for  gears,  a  high  compressive 
strength  or  wear-resisting  properties  are  of  equal 
and  sometimes  of  greater  importance.  This  fact  is 
especially  true  when  the  gears  are  to  operate  at  high 
speeds  and  under  heavy  tooth»pressures. 

Cast  iron,  as  a  material  for  gears,  is  limited  in  its 
application  to  gears  that  are  required  to  carry  only 
comparatively  small  power  loads  at  low  speeds.  Usually 
8,000  to  10,000  lb.  per  square  inch,  is  the  maximum 
safe  stress  permissible  for  gears  at  rest.  The  safe 
working  stress,  of  course,  is  governed  by  the  maximum 
speed  at  which  the  gears  are  to  operate.  Cast  iron  is 
an  unreliable  material  for  high-grade  gears,  because  of 
the  possibility  of  failure  due  to  casting  defects. 

The  Use  of  Bronze  Gears 

Bronze  and  other  non-ferrous  metals  of  a  similar 
nature  are  used  when  the  element  of  friction  is  an  im- 

portant factor.  For  worm  drives,  bronze  and  hardened 
steel  make  a  good  combination,  especially  if  the  worm 
is  ground  after  hardening.  The  strength  of  a  bronze 
gear  is  governed  largely  by  the  character  of  the 
alloys  and  their  percentages  used  in  its  composition. 
Aluminum  bronze  is  especially  tough  and  strong,  and 
has  an  elastic  limit  of  20,000  lb.  per  square  inch.  It 
is  also  capable  of  resisting  wear  to  a  remarkable  degree. 
Naval  bronze  is  another  satisfactory  alloy  for  worm 
gears  and  has  a  compressive  strength  of  170,000  lb.  per 
square  inch.  In  Table  I  the  elastic  limit  or  yield  point 
of  various  non-ferrous  alloys  used  for  gears  is  given. 
The  safe  working  stress  for  a  gear  tooth  at  rest  is 
equal  to  two-thirds  of  the  yield  point  or  elastic  limit. 

The  use  of  rawhide,  fiber  and  impregnated  fabrics 
is  recommended  for  gears  when  silent  operation  is  desir- 

able. These  various  materials  are  especially  suited  for 
use  in  connection  with  the  manufacture  of  motor-drive 
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TABLE  I— PHYSICAL  PROPERTIES  OF   MATERIALS   USED   IN   GEAR   MANUFACTURE 

Material 
Nickel  steel,  S.A.E.  No.  2,315   
Nickel  steel,  S.A.E.  No.  2,320   
Nickel-chromium,  S.A.E.  No.  3,250   
Nickel-chromium,  S.A.E.  No.  3,450   
Nickel-chromium,  S.A.E.  No.  3,340   
Chrome-vanadium,  S..\.E.  No.  6, 1 20   
Chrome-vanadium,  S.A.E.  No.  6, 145   
Silico-mangflnese,  S.A.E.  No.  9,250   
Chrome-molybdenum,  "MP"-3   
Chrome-mol.vbdenum,  '"MS"   
Chrome-vanadium-molybdenum  "LM". . 
Chrome-vanadium-molybdenum  "VM". . Steel  castings,  S.A.E.  No.  1,235   
Bronze  (gear), S.A.E.  No.  65   
Cast  aluminum  bronze,  S.A.E.  No'  68. .  .  . 
Bronze  forgings,  naval   
Malleable  iron   
Cast  iron   
Fiber   
Condensite  Celeron   
Formica,  Grade  R   
Textoil   
Fabroil   
Rawhide   
Bakelite-Micarta  D   

*  Elastic  limit,  pounds  per  square  inch 

Physical Properties 
1,000  Lb.  per  Sq. In. 

60* 

40    to 
48    to     100* 
98    to    200* 108  to 

98    to 
55    to 
98    to 

60    to    180* 
185    to    240* 
180    to    210* 
132    to    240* 
70    to    220* 27    to 

20* 
20* 

581 

271 

15; 

7.5t 

8    to 
10    to 

8t 

I2t 
8t 

lot 

t  Ultimate  strength 

175* 
200* 
100* 
200* m 

lot 

I2t 

Remarks 

Heat  treatment,  S.A.E.  "H"  casehardeningstcck   
Heat  treatment,  S.A.E.  "H"  oil  hardening   
Heat  treatment,  S.A.E.  "Q"  oil  hardening   
HeBt  treatment  S.A.E.  *'R"  oil  hardening   
Heat  treatment,  S.A.E.  "R"  oil  hardening   
Heat  treatment,  S.A.E.  "S"  case  hardening  stcck   
Heat  treatment,  S.A.E.  "U"  oil  hardening   
Heat  treatment,  S.A.E.  "V"  oil  hardening   
Oil  quenched,  1,475  °  F   
Oil  quenched,  1,500"  to  1,700°  F   
Normalize,  1,600°  F. ;  water  quench,  1,450'  F.:draw, 
Oil  quenched,  1,600°  F   

,125°  F. 

Parallel  to  laminations   
Parallel  tolaminations   
Parallel  tolaminations   
Parallel  tolaminations,  max.  working  stress,  5,CC0. . 
Parallel  to  laminations   
Parallel  to  laminations,  max.  working  stress,  4,800. 
Parallel  to  laminations   

t  Maximum  safe  liber  stress. 

Authority 

S.A.E. S.A.E. 
S.A.E. 
S.A.E. 

S.A.E. S.A.E. 
S.A.E. 

S.A.E. 
Climax-Molybdenum  Co. 
Climax-Molybdenum  Co. 
Climax-Molybdenum  Co. 
Climax-Molybdentun  Co. 

S.A.E. 
S.A.E. 
S.A.E. U.  S.  Gov.  Tests 

8.A.E. S.A.E. 
The  Continental  Fiber  Co. 
Diamond  State  Fiber  Co. 
The  Formica  Insulation  Co. 
Genera  i  Elect  ric  Co. 
General  Electric  Co. 
Chicago  Rawhide  Mfg.  Co. 
Westinghouee  Elec.  &  Mfg.  Co. 

pinions,  and  engine  timing  gears.  The  physical 
properties  are  largely  controlled  by  the  character  of  the 
materials  and  the  methods  of  fabrication  followed. 

Bakelite-Micarta  D  is  a  non-metallic  material  made 
from  heavy  duck  of  uniform  weave,  which  is  bonded 
with  bakelite  by  heating  while  under  enormous  pres- 

sure. It  has  the  following  physical  characteristics: 
Tensile  strength  parallel  to  laminations,  10,000  lb.  per 

square  inch;  compressive  strength,  parallel  to  lamina- 
tions, 17,000  lb.  per  square  inch;  traverse  strength, 

maximum  fiber  stress,  both  parallel  and  perpendicular 
to  laminations,  17,000  lb.  per  square  inch ;  coefficient  of 

expansion  per  inch  per  degree  C,  0.00002  in.  in  a  direc- 
tion parallel  to  the  laminations  and  0.000085  in.  per- 

pendicular to  them;  specific  gravity,  1.4;  weight  per 
cubic  inch,  0.05  lb.;  shrinkage,  practically  zero  up  to 
a  temperature  of  100  deg.  C;  oil  absorption,  none; 
water  absorption,  very  slight.  Under  ordinary  condi- 

tions it  is  not  recommended  that  Bakelite-Micarta  D 
gears  should  be  designed  to  operate  at  fiber  stresses 
higher  than  5,000  lb.  per  square  inch.  The  life  of  the 
gear  is  shortened  by  fiber  stresses  higher  than  this 
stress. 

Formica  Grade  R  is  a  laminated  product  made  from 

20Teefh,  10  Pitch 
20  Dear,  pressure  angk 

A 

FIG.   1— EFFECT  OF  VARIATION  IN  TOOTH  SHAPE  AND  PITCH  OX  STRENGTH 
OF  TOOTH 

cotton  duck  thoroughly  impregnated  with  Redmanol 
Resin,  which  is  transformed  by  heat  and  pressure  into 
a  wear  resisting  material.  It  has  the  following  physical 
characteristics:  Tensile  strength  parallel  to  laminations, 
10,000  to  12,000  lb.  per  square  inch;  compressive 
strength,  24,500  lb.  per  square  inch  parallel  to  the 
laminations  and  47,000  lb.  per  square  inch  perpendicular 
to  them;  modulus  of  elasticity,  320,000  lb.  per  square 
inch;  Brinell  hardness,  34.4;  Scleroscope,  65;  specific 
gravity,  1.38;  moisture  absorption,  practically  none; 
oil  absorption,  practically  none;  coefficient  of  linear 
expansion,  0.00002  in.  per  degree  up  to  150  deg. 
Fahrenheit. 

Characteristics  of  Condensite  Celeron 

Condensite  Celeron,  Grade  F  is  a  vulcanized  fiber  im- 
pregnated with  condensite  (phenol  and  formaldehyde) 

and  then  hardened.  When  so  treated  it  has  the  follow- 
ing physical  characteristics :  Tensile  strength,  8,000  to 

10,000  lb.  per  square  inch  parallel  to  laminations;  com- 
pressive strength,  40,000  lb.  per  square  inch  parallel 

to  the  laminations  and  25,000  lb.  per  square  inch  per- 
pendicular to  them;  the  traverse  strength  is  about 

23,000  lb.  per  square  inch  parallel  to  the  laminations 
and  25,000  lb.  per  square  inch 

perpendicular  to  them ;  mod- 
ulus of  elasticity,  1,550,000 

lb.  per  square  inch;  specific 
gravity,  1.3  to  1.4;  Brinell 
hardness,  45  on  natural  and 
36.4  on  sawed  surface;  co- 

efficient of  expansion, 

0.000017  in.  per  deg.  F. ;  max- 
imum fiber  stress  on  keyway, 

3,000  lb.  per  square  inch. 
Some  of  these  non-metallic 

materials  when  used  for 

gears  require  the  addition  of 
side  plates  or  shrouds, 
whereas  others  can  be  used 
without  them.  In  no  case, 
however,  should  the  steel 
shrouds  come  in  contact  with 
the  mating  gear,  as  by  so 

doing,  one  of  the  chief  ad- 
vantages in  using  the  non- 

metallic  material,  that  is, 
the  quietness  of  action,  would 
be   defeated.     Pitch   line 
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speeds  up  to  as  hiRh  as  3,000  to  4,000  surface  ft. 
per  minute  have  been  used  with  non-metallic  gears,  but, 
as  a  general  rule,  the  manufacturers  recommend  speeds 
not  exceeding  2,000  ft.  per  minute. 

The  pitch  of  a  gear  tooth  is  the  next  point  to  con- 
sider, and  in  this  connection  it  should  be  observed  that 

the  conditions  of  operation  and  the  power  to  be  trans- 
mitted govern  the  diametral  pitch  that  should  be 

selected.  The  two  main  conditions  that  must  be  con- 
sidered in  the  selection  of  the  diametral  pitch  are : 

(1)  Pitch  and  face  width  of  tooth  necessary  to  resist 
wear.  This  requirement  is  important  when  gears  are 
to  carry  a  maximum  load  most  of  the  time. 

(2)  The  tooth  must  be  of  such  proportions  as  to  suc- 
cessfully resist  fracture  at  full  load.    This  requirement 

is  important  when  the  load  is  not  con- 
stant, and  the  gears  are  to  transmit 

the  full  load  only  part  of  the  time. 
In  some  cases,  the  gears  must  be 

made  strong  enough  to  resi.st  fracture 
and  at  the  same  time  proportioned  to  ^, 
resist  wear.  There  is  no  definite  divi- 

sion between  these  two  cases.  The 
question  of  durability  is  of  just  as 
much  importance  as  the  question  of 
strength,  but  there  is  no  way  of  calcu- 

lating durability.  It  can  be  deter- 
mined only  by  careful  tests. 

Further,  low  bending  stresses  are 
no  safeguard  against  excessive  wear. 
Quite  frequently  a  few  gears  of  a  set 
will  wear  out,  while  others  stand  up 
well,  even  though  all  were  calculated  to  operate  at  the 
same  bending  stresses.  It  is  generally  believed  that  a 
coarse  pitch  does  not  help  to  resist  the  breaking  down  of 
the  tooth  surface.  It  is  a  question,  rather,  of  choosing 
the  proper  material.  The  diameter  and  face  width  of  the 
gear  combined  determined  the  area  of  contact.  Sump 
marizing  these  deductions,  we  can  assume  that 

(1)  Low  bending  stresses  are  no  safeguard  against 
excessive  wear. 

(2)  A  coarse  pitch  does  not  prevent  the  breaking 
down  of  the  tooth  surface. 

(3)  The  diameter  and  face  width  combined  deter- 
mine the  area  of  tooth  contact. 

(4)  Shortening  the  addendum  increases  the  strength, 
but  not  the  durability,  with  the  assumption  that 
there  is  no  tooth  interference  present. 

(5)  The  diametral  pitch  of  the  tooth  should  only  be 
sufficient  to  resist  fracture.  Durability  is  ob- 

tained by  increasing  the  diameter  and  face 
width,  independent  of  material  and  treatment. 

Some  of  the  conditions  summarized  here  have  not 
been  considered  up  to  this  point,  but  will  be  fully  dealt 
with  later. 

Aside  from  the  question  of  material,  the  form  and 
shape  of  the  gear  tooth  more  than  any  other  factor 
govern  the  tooth  strength.  It  is  generally  known  that 
an  increase  in  the  pressure  angle  increases  the  strength 
of  the  tooth,  because  such  an  increase  thickens  or 
widens  the  tooth  at  its  base.  The  relation  of  the  other 
tooth  elements  to  the  pressure  angle,  however,  has  an 
important  bearing  on  this  condition.  The  following 
deductions  will  reveal  some  interesting  facts  in  this 
connection.  For  an  example,  let  us  assume  that  we 
have  a  set  of  gears  which  are  to  operate  at  a  fixed 
center  distance;  that  is,  it  is  impossible  to  change  the 
center  distance  or  tooth  ratio.    Which  of  the  following 

tooth  elements  most  affects  the  strength  of  the  teeth 
on  the  gears  in  question? 

( 1 )  Increase  in  the  tooth  thickness. 
(2)  Decrease  in  the  addendum. 
(3)  Increase  in  the  face  width. 
(4)  Increase  in  the  diametral  pitch. 
(5)  Increase  in  the  pressure  angle. 
(6)  Increase  in  the  number  of  teeth. 
Take  as  an  example  two  gears  having  20  and  40 

teeth,  respectively,  of  10  pitch,  20-deg.  pressure  angle, 
full-length  tooth  and  an  addendum  0.100  in.  long.  The 
stipulation  is  that  the  same  center  distance  of  3  in. 
must  be  retained.  As  the  pinion  tooth  is  unquestionably 
the  weaker,  we  vdll  calculate  its  strength.  This  tooth 
according  to  the  Lewis  formula  has  a  strength  value 

\^'fl'. r   ^^is" 

angle 
FIG.  2— DIAGRAM  OP  THE  NORMAL  AND  CIRCULAR  PITCH 

OF  A  GEAR  TOOTH 

for  X  of  0.047,  as  showm  in  Fig.  1.  In  all  cases  we  will 
increase  the  tooth  element  25  per  cent  and  make  the 
other  elements  in  accordance  with  or  proportional  to 
the  tooth  element. 

(1)  Increase  in  the  tooth  thickness.  A  careful  lay- 
ing out  of  a  gear  tooth  will  show  that  an  increase  in 

the  chordal  tooth  thickness  affects  the  strength  of  the 
tooth  to  a  greater  degree  than  does  the  changing  of  the 
other  elements.  This  feature  is  of  particular  advantage 
when  a  pinion  having  a  small  number  of  teeth  is  to 
operate  with  a  gear  having  a  greater  number  of  teeth. 
As  will  be  explained  in  full  detail  later,  this  possibility 
is  also  taken  advantage  of  quite  frequently  where  bal- 

anced strength  in  gear  and  pinion  is  highly  desirable. 
In  Fig.  1,  drawing  B  shows  a  standard  gear  of 

20  teeth  superimposed  on  a  similar  gear  having  a 
chordal  tooth  thickness  that  has  been  increased  25 
per  cent  or  from  0.15691  to  0.19614  in.  We  see  from 

this  illustration  that  a  10-pitch,  20-deg.,  20-tooth  pinion 
with  the  chordal  tooth  thickness  increased  25  per  cent 
has  a  strength  value  of  0.069  or  461  per  cent  greater 
than  that  of  a  tooth  of  standard  thickness.  The  ques- 

tion of  increased  tooth  thickness  involves  several  other 
factors  of  too  extended  a  nature  to  be  dealt  with  here. 

TABLE  II — EFFECT  OF  INCREASED  PRESSURE  ANGLE  ON 
BEARING  LOADS   AND   BEARING  THRUSTS 

Pressure 
Angle 

14°  30' 

17° 

20° 

22°  30' 

24° 

27°  30' 

30° 

Secant  of 
Pressure 
Angle 

1.0329 
1.04S7 
1.0642 
1.0824 
1.0946 
1.1274 
1.1S47 

Percentage 

of  Increase 
in  Tooth 
Pressure 
100 

101.2 103 

104.8 

105.9 
109.1 
111.8 

Tangent  of 

Pressure    • 
Angle 

0.2S86 

0.30S7 0.3639 0.4142 

0.44S2 
0.5205 

0.5773 

Percentage 

of  Increase in  Bearing 

Separating 
Thrusts 

100 
118.2 
140 
160 
172 

201.2 
223.2 
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This  subject,  however,  will  be  more  fully  explained  later. 
(2)  Decrease  in  the  addendum.  One  of  the  advan- 

tages of  the  20-deg.  stub-tooth  gear  over  the  14i-deg. 
full-length  tooth,  is  that  the  addendum  is  shorter  in 
proportion  to  the  pitch  and,  incidentally,  the  pressure 
angle  is  also  greater.  These  two  factors  when  combined 
make  a  pinion  of  20-deg.  stub-tooth  form  considerably 
stronger.  For  example,  a  12-tooth  pinion  of  stub-tooth 
form,  20-deg.  pressure  angle,  is  approximately  75  per 
cent  stronger  than  a  standard  12-tooth  pinion  of 
14i-deg.  pressure  angle. 

In  Fig.  1,  view  C  shows  a  shortened  addendum  tooth 
superimposed  on  the  standard  tooth  we  have  under 
investigation.  The  strength  value  is  0.063,  showing 
that  by  shortening  the  addendum  25  per  cent,  we 
increase  the  strength  of  the  tooth  34  per  cent.  The 
only  thing  to  look  out  for  when  decreasing  the  adden- 

dum, is  to  see  that  continuous  action  results,  and  that 
there  are  at  least  one  and  a  quarter  teeth  in  mesh. 
In  other  words,  the  actual  length  of  tooth  contact 
should  be  equal  to  at  least  1.25  times  the  normal  pitch. 

Normal  and  Circular  Pitch 

In  Fig.  2  is  explained  the  difference  between  the 
normal  and  circular  pitch  of  a  gear  tooth.  The  normal 
pitch  is  the  distance  from  the  face  of  one  tooth  to  the 
face  of  the  next  tooth  measured  along  the  line  of 
action.  It  is  evidently  equal  to  the  circular  pitch  as 
measured  on  the  base  circle,  and  is  found  by  multiplying 
the  circular  pitch  by  the  cosine  of  the  pressure  angle. 
An  analysis  of  this  particular  case  shows  that  a  decrease 
in  the  length  of  the  addendum  of  25  per  cent  would 
produce  a  tooth  which,  while  it  would  not  fail  for 
continuous  action,  would,  however,  fall  short  of  the 
best  requirements.  In  this  particular  case  the  length 
of  the  line  of  contact  is  only  1.12  times  the  normal 

pitch. 
(3)  Increase  in  the  face  width.  An  increase  in  the 

face  width  would  increase  the  strength  of  the  tooth  an 
amount  proportional  to  the  increase  in  the  face  width. 

This  point  is  self-evident  and  requires  no  diagram- 
matical demonstration.  In  addition,  however,  to  in- 
creasing the  strength  of  the  tooth,  an  increase  in  face 

there  would  not  be  the  same  proportional  increase  in 
strength.  A  12-tooth  pinion  of  this  pitch  would  be 
slightly  undercut,  which  would  reduce  its  strength 
value. 

(5)  Increase  in  the  pressure  angle.  Now,  if  we  in- 
crease the  pressure  angle  25  per  cent,  or  to  25  deg., 

and  leave  the  other  elements  of  the  tooth  unchanged, 
we  increase  the  strength  value  to  0.054,  or  approxi- 

mately 15  per  cent.  It  will  be  noticed  at  E  in  Fig.  1, 
that  the  standard  addendum  is  of  sufficient  length  so 
that  the  pressure  angle  can  be  increased  without 
unduly  shortening  the  length  of  the  line  of  contact. 
The  only  practical  disadvantage  to  an  increase  in  the 

FIG.    3 — EFFECT    OF    INCREASED    PRESSURE    ANGLE    OX 
TOOTH   AND   BEARING  PRESSURES  AND   ON 

BEARING  SEPARATING  THRUSTS 

pressure  angle  is  that  it  increases  the  tooth  pressure 
and  the  consequent  load  on  the  bearings,  but  not  to 
the  extent  that  is  generally  supposed.  The  relation 
between  the  tooth  pressure  and  the  tangential  force  is 

shown  diagrammatically  in  Fig.  3.  The  line  AB  repre- 
sents the  tooth  pressure  both  in  magnitude  and  direc- 
tion. This  pressure  line  AB  makes  an  angle  with  a 

tangent  to  the  pitch  line  equal  to  the  pressure  angle. 
The  tooth  pressure  has  two  components,  F  and  T. 

The  component  F  is  tangential  to  the  pitch  circle,  and 

T  is  at  right  angles  to  it.  F  is  the  "useful"  pressure 
or  tangential  force,  whereas  T  is  the  component  tending 
to  force  the  shafts  apart,  and  C  represents  an  increase 

ei      B 
Face Pressure Addendum Tooth Percentage  of 

Exampl s      Diametral No.  of Width 
Angle  in 

in Thickness Value  of Increased 
No. Pitch Teeth 

Inches 
Degrees Inches in    Inches X 

Strength 

10 
20 

1 

20 

0.100 0.15691 
0.047 

1 
 ' 

10 20 

20 

0.100 0.19614 
0.069 

46.75 

2 10 20 

20 

0.075 0.15691 
0.063 

34 
3 10 

20 
1.25 20 0.100 

0.15691 0.047 25 
4 7  5 

15 

20 0.133 
0.20905 0.058 

23.5 5 
10 

20 

25 

0.100 
0   15691 

0.054 

15 

6 12.5 25 20 0  080 0.12557 0.039 

15.75* 

* Reduced  strength.         , 

TABLE  III— PERCENT.\GE  OF  INCREASE  AND  DECREASE  IN  STRENGTH 
Obtained  by  changing  one  tooth  element  and  bringing  the  others  to  agree  with  standard  tooth  form  when  the  center  distance  remains  the  same. 

Remarks 
Problemgiven 
Chordal  t^M>th  thickncea  increased  25  per  cent 
.\ddendum  reduced  25  per  cent 
Face  width  increased  25  per  cent 
Pitch,  No.  of  teeth,  addendum  and  tooth  thickness  changed 
Pressure  angle  increased  25  per  cent 
Pitch,  No.  of  teeth,  addendum  and  tooth  thickness  changed 

in  the  tooth  pressure  due  to  the  pressure  angle.    From 
the  geometry  of  the  figure,  we  get 

F  =  P  cos  a 
T  =  F  tan  a 
P  =  F  sec  a. 

In  other  words,  the  tooth  pressure  P  is  equal  to  the 
tangential  load  times  the  secant  of  the  pressure  angle, 
whereas  the  radial  pressure  tending  to  force  the  shafts 
apart  is  equal  to  the  tangential  force  F  times  the  tan- 

gent of  the  pressure  angle. 
Now,  it  will  be  seen  from  this  explanation  that  the 

load  on  the  bearings  is  not  equal  to  the  radial  force  T, 
but  is  equal  to  the  tooth  pressure  P.  This  load  is  the 
reaction  of  the  action  represented  by  the  tooth  pressure, 
and  is  equal  to  it  and  in  the  opposite  direction.  Table 
II  gives  a  comparison  of  various  pressure  angles  with 
the  144-deg.  angle.     Here  it  will  be  seen  that  up  to  a 

width  also  increases  the  life  of  the  gear  and  its  ability 

to  resist  the  crushing  of  the  tooth's  working  surface. 
(4)  Increase  in  the  diametral  pitch.  To  increase  the 

diametral  pitch  with  this  particular  ratio  and  still 
retain  the  same  center  distance,  it  will  be  necessary,  of 
course,  to  change  the  number  of  teeth  in  the  pinion,  the 
length  of  the  addendum  and  the  tooth  thickness.  These 
elements  must  be  made  proportional  to  the  increase  in 
the  pitch.  Increasing  the  diametral  pitch,  as  shown 
at  D  in  Fig.  1,  from  10  to  7.5,  which  is  an  increase  of 
25  per  cent,  decreases  the  number  of  teeth  from  20  to 
15  and  gives  a  strength  value  of  0.058,  or  23.5  per 
cent  greater  than  the  standard  tooth. 

As  was  previously  mentioned,  an  increase  in  the 
pitch  does  not  increase  the  efficiency  of  the  gear,  and 

in  this  particular  case,  if  the"  increase  in  the  pitch 
necessitated  bringing  the  teeth  down  to  12  in  number, 
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pressure  angle  of  30  deg.  the  increase  in  tooth  pressure 
and  the  consequent  increased  load  on  the  bearing  are 
not  excessive.  The  separating  thrusts  are  however 
much  higher  as  the  pressure  angle  is  increased. 

(6)  Increase  in  the  number  of  teeth.  An  increase  in 
the  number  of  teeth  combined  with  a  decrease  in  the 
diametral  pitch,  decreases  the  strength  of  the  teeth,  as 
diagram  F  in  Fig.  1  clearly  illustrates.  The  only 
advantage  gained  by  increasing  the  number  of  teeth,  is 
that  it  brings  a  greater  number  of  teeth  into  contact 
with  a  resulting  greater  efficiency.  The  life  of  the 
tooth,  however,  can  be  more  satisfactorily  taken  care  of 
by  an  increase  in  the  face  width.  In  addition  to  being 
shown  diagrammatically  in  Fig.  1,  the  results  are  sum- 

marized in  Table  III,  having  been  obtained  by  varying 
the  different  elements. 

Getting  Men  for  the  Machine  Industry- 
Discussion 

By  a.  W.  Forbes 

"Although  there  are  vocational  schools  In  nearly  ail 
localities  training  boys  for  industry,  they  are  not  men- 

tioned in  your  editorial,  and  in  fact,  they  are  rarely 
mentioned  when  a  shortage  of  skilled  labor  is  dis- 

cussed." This  quotation  appears  in  an  article  with  the 
above  title  on  page  540,  Vol.  58  of  the  American  Ma- 

chinist. I  have  often  noticed  the  same  fact  and  have 
wondered  why  it  was  so.  Is  this  omission  a  deliberate 
slight  to  the  schools?  If  it  is,  I  should  think  it  would 
be  more  courteous  to  come  right  out  and  say  that  they 
do  not  consider  the  vocational  schools  a  success,  as  I 
have  done  frequently,  rather  than  to  ignore  these 
schools  and  urge  employers  to  do  the  same  thing.  Or 
have  these  writers  on  apprenticeship  been  so  interested 
in  their  particular  training  that  they  have  failed  to  see 
that  others  were  trying  to  accomplish  the  same  result 
in  another  way? 

Mr.  Harper  in  the  same  article  explains  the  theory  of 
the  vocational  schools,  and  why  they  should  produce 
better  all-round  men  for  the  industries  than  taking 
the  boys  directly  into  the  industries.  His  argument 

sounds  good,  even  to  the  statement,  "If  the  above  facts 
are  true,  and  I  believe  them  to  be  true,  should  not 
employers  everywhere  take  a  larger  interest  in  voca- 

tional schools?" 

But  as  a  rule  employers  don't,  as  shown  by  the  ar- 
ticle to  which  Mr.  Harper  refers,  and  the  employers 

know  a  little  about  what  makes  desirable  employees, 
even  if  they  do  not  know  as  much  as  they  should  about 

the  subject.  An  observation  on  employers'  attitudes 
would  lead  to  the  conclusion  that  the  vocational  school 
is  not  as  much  of  a  success  as  Mr.  Harper  would  have 
us  think.  I  want  to  bring  out  one  possible  explanation, 
which  at  most  is  but  a  contributing  factor  to  the  subject 
under  discu.'<sion. 

Quoting  again,  "In  the  first  place  the  shop  teacher 
has  qualified  for  his  position  by  passing  a  written,  prac- 

tical and  oral  test.  To  qualify  for  the  examination  he 
must  be  an  all-round  journeyman,  with  at  least  five 
years  experience,  and  a  high  school  education  or  its 

equivalent."  He  is  here  referring  to  the  shop  teacher 
in  a  vocational  school. 

First  the  high  school  education.  I  find  that  there 
are  many  other  employers  who  have  reached  the  same 
conclusion  that  I  have,  that  a  high  school  graduate  is 

not  good  material  from  which  to  make  an  all-round 
journeyman.  The  all-round  man  should  start  younger. 
But  suppose  we  have  found  one  who  is,  and  that  after 
five  years  experience  he  is  making  good.  What  is  the 
chance  that  he  will  apply  for  a  position  as  teacher  in 
a  vocational  school?  Why  should  he  try  a  new  line  of 
work  if  he  is  making  good  where  he  is,  for  teaching  in 
a  vocational  school  is  a  new  line  of  work  even  if  it  is 
the  same  trade?  The  school  may  offer  an  immediate 
advance  in  pay,  but  it  certainly  cannot  offer  equal  op- 

portunities for  advancement  in  the  future. 
Some  of  the  teachers  seem  to  agree  with  me  in  regard 

to  this  last  statement,  for  the  last  time  I  tried  trade 
school  graduates,  two  of  the  teachers  came  to  see  if  the 
work  I  was  offering  to  the  boys  would  not  be  satisfac- 

tory for  them. 
I  am  not  trying  to  criticize  all  the  teachers,  for  there 

are  some  excellent  teachers  in  vocational  schools,  but 
I  doubt  very  much  whether  it  would  be  possible  to 
secure  a  teaching  force  for  a  vocational  school  equal  to 
what  can  be  obtained  in  the  industries,  where  the  man- 

agement is  making  a  real  effort  to  provide  a  satisfac- 
tory form  of  apprenticeship.  This  will  at  least  be  the 

case,  as  long  as  the  schools  are  prevented  from  hiring 
the  best  men  available  by  such  restrictions  as  Mr.  Har- 

per mentions. 

Solving  the  College  Man  Complex 
By  Harry  Botsford 

A  group  of  executives  were  having  lunch  together 
at  the  Chamber  of  Commerce  in  Pittsburgh  the  other 
day  and  they  were  discussing  the  complex  surrounding 
the  modern  college  man.  A  consensus  of  opinion  seemed 
to  bring  forth  the  general  opinion  that  the  modern  col- 

lege man  represented  a  puzzling  problem  to  business 
industry.  As  a  rule  he  did  not  care  to  accept  a  position 
unless  it  carried  with  it  a  highly  polished  desk  and  con- 

siderable authority.  In  nearly  90  per  cent  of  the  cases, 
these  executives  held  that  the  college  graduate  was  not 
fitted  for  such  a  position — he  lacked  experience,  season- 

ing which  gives  a  man  sound  judgment.  It  was  further 
brought  out  that  the  turnover  of  college  graduates  was 
extremely  high — too  high.  Most  of  them  left  or  desired 
a  change  of  work  before  they  had  time  to  become  ac- 

climated and  thoroughly  seasoned  to  the  work  in  which 
they  were  engaged. 

A  prominent  steel  man  spoke  up.  "We  haven't  had  a 
bit  of  trouble  with  our  college  men,"  he  stated,  "in  fact 
we  have  a  large  number  of  them  in  our  organization 
and  they  are  all  comers,  too.  Two  years  ago  we  faced 
exactly  the  same  problem  you  gentlemen  have  been  dis- 

cussing. We  took  a  new  tack.  We  decided  to  hire  only 
those  college  men  who  worked  themselves  through  col- 

lege. It  was  one  of  the  most  important  decisions  we 

have  ever  made !  We're  sold  on  the  idea  that  the  young 
fellow  who  has  the  courage  to  work  his  way  through 
college  is  made  of  the  right  stuff.  He  has  had  all  foolish 
ideas  rubbed  off  by  contact  with  a  world  where  he  must 
earn  his  own  way.  If  he  earns  the  money  which  pays 
for  his  education  he  is  going  to  see  that  he  get.s  value 
received.  We  have  found  that  the  type  of  young  fellows 
who  work  their  way  through  college  are  far  better 
educated  than  those  who  have  not.  Further  than  that 
they  are  always  willing  to  accept  a  position  pretty  near 
the  bottom  of  the  ladder  but  we  have  yet  to  find  one  who 

stays  there — they  are  getting  ahead  by  sheer  ability." 
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Standardization  of  Machine 
Tools 

By  J.  A.  Smith 
General  Superintendent,  General  Electric  Company,  Sclienectady 

This  is  an  age  of  Standardization,  and  we  hear  a 
great  deal  about  various  standardization  committees, 
some  of  which  are  organized  by  different  departments 
of  the  Government  and  others  by  the  various  engineer- 

ing societies.  Considerable  work  has  been,  and  is  being 
accomplished  by  different  engineering  societies,  organiz- 

ations and  committees,  and  vary  broad  claims  have  been 
made  as  to  the  increasing  efficiency  of  machine  tools, 
apparatus  and  equipment  as  a  result  of  the  investiga- 

tions, studies  and  recommendations  of  the  various 
bodies.  Many  of  these  claims  are  for  the  standardiza- 

tion of  machinery  and  apparatus  outside  of  the  machine 
tool  industry  to  which  I  would  like  to  confine  this  article. 

In  the  machine  tool  field  a  great  deal  of  excellent  work 
has  been  done,  and  much  more  of  a  similar  character  is 
either  in  process  or  in  contemplation.  I  would  like,  how- 

ever, to  briefly  call  attention  to  one  or  two  points  of 
machine  tool  design  upon  which,  either  through  acci- 

dent, intention,  or  difference  of  opinion  as  to  policy,  less 
work  of  a  constructive  nature  has  so  far  been  accom- 

plished than  would  seem  necessary. 

Lubrication  and  Repair  Bills 

Taking  the  so-called  common  general  application  of 
machines  as  a  basis  it  is  my  belief  that  while  perform- 

ance, capacity  and  convenience  have  been  given  a  great 
deal  of  serious  thought  the  subject  of  lubrication  has 
not  been  given  the  consideration  it  should,  nor  has  it 
reached  a  point  where  it  can  be  regarded  as  entirely 
satisfactory.  While  this  does  not  apply  to  machines 
made  by  all  manufacturers,  it  is  still  a  subject  which 
should  receive  further  consideration. 

It  is  the  experience  of  a  great  many  users  of  machine 
tools  that  a  large  portion  of  their  repiair  bills  are  due 
to  the  failure  of  the  lubrication  system  to  function  as 
it  should,  and  while  it  is  only  fair  to  state  that  some 
of  the  trouble  may  be  due  to  carelessness  of  operators, 
it  is  a  fact  that  in  many  instances  the  location  of  oil 
holes,  or  their  small  size,  is  such  as  to  render  it  almost 
certain  that  they  will  at  times  be  overlooked,  with  the 
result  that  moving  parts  will  be  damaged. 

Another  situation  which  is  the  cause  of  a  great  deal 
of  inconvenience  and  unnecessary  expense  is  the  failure 
to  standardize  certain  parts  of  lathes  and  milling  ma- 

chines at  the  points  where  such  tools  as  chucks,  fixtures 
and  cutters  are  to  be  applied. 

The  standardization  of  parts  has  been  very  completely 
covered  by  manufacturers  of  drill  presses,  where  the  use 
of  the  Morse  taper  is  practically  universal,  but  in  the 
case  of  lathes  there  seems  to  be  no  uniformity  in  the 
sizes  of  tapers  used  for  machines  of  corresponding  siae. 
Worse  still  is  the  failure  to  standardize  spindle  ends, 
as  nearly  all  machines  not  only  vary  materially  in  design 
and  construction  between  similar  sizes,  but  between 
different  sizes  of  m.achines  made  by  the  same  manu- 
facturer. 

This  failure  to  standardize  spindle  ends  entails  very 
heavy  expense  for  chucks — in  some  cases  special  fixtures 
— or  compels  the  purchaser  to  specify  that  all  machines 
in  a  department  or  plant  shall  be  obtained  from  one 
maker,  which  is  manifestly  impossible,  particularly  in 
the  case  of  larger  users.    Even  this  arrangement  would 

not  cover  the  situation,  as  it  is  frequently  desired,  due  to 

changing  conditions  of  manufacture,  to  transfer  ma- 
chinery from  one  department  which  may  be  under- 

loaded, to  one  where  the  load  is  in  excess  of  present 
equipment,  or  for  similar  reasons  to  another  plant. 

The  failure  to  standardize  parts  is  also  noticeable  in 
the  case  of  milling  machines  where  practically  all  manu- 

facturers have  standardized  on  Brown  &  Sharpe  tapers 
in  the  spindle,  and  in  the  case  of  universal  milling 
machines  in  the  dividing  head,  and  further,  standardized 
table  slots  for  the  reception  of  vises  and  other  appli- 

ances, but  have  so  far  failed  to  standardize  the  exterior 
of  the  spindle  end  where  facing  milling  cutters  and 
other  similar  equipment  must  be  applied. 

Expense  of  Unnecessary  Cutter  Duplication 

This  lack  of  standardizing  spindle  ends  results  in 
enormous  expense  either  in  the  unnecessary  duplication 
of  cutters,  or  the  make-shift  arrangement  of  using 
adaptors  which  are  very  unsatisfactory  for  many  reasons 

and  very  frequently  are  the  cause  of  the  machines  fail- 
ing to  give  the  results  expected  of  them  due  to  faulty 

application  which  may  be  necessarj'  in  order  to  meet 
production  requirements. 

So  far  as  standardization  is  concerned  there  is,  in 
the  judgment  of  the  writer,  no  place  where  more  good 
could  be  done  for  the  machine  tool  industry  than  by 
looking  into  some  arrangement  among  milling  machine 
manufacturers  whereby  the  spindle  ends  should  be  made 
standard  for  common  sizes  of  machines. 

The  writer  has  no  particular  preference  for  any  design 

of  spindle  end,  but  believes  that  in  the  interest  of  effi- 
ciency, economy,  and  ultimate  good  of  not  only  the 

users,  but  manufacturers  of  milling  machines,  this  sub- 
ject ought  to  be  given  prompt  and  serious  consideration. 

It  seems  peculiar  that  where  there  does  not  apparently 

exist  any  insurmountable  difficulty  in  obtaining  uni- 
formity of  practice  with  reference  to  weights,  travel 

ranges  and  capacity  generally — not  to  say  anything 
about  prices — this  subject  has  not  been  given  attention 
before  this. 

An  Interesting  Vacation  Plan 
By  Wm.  J.  Fisher 

It  has  always  been  pleasant  to  read  in  the  American 
Machinist  about  the  vacation  plans  and  bonus  offers 
that  different  corporations  give  to  their  employees,  and 
I  thought  perhaps  the  vacation  plan  that  we  have  in 
the  shop  in  which  I  am  foreman  might  be  of  interest. 

Our  offer  is  that  if  an  employee  works  fifty-one 
weeks  in  the  year  he  is  allowed  one  week  vacation 

with  full  pay.  If  he  needs  his  vacation  week's  pay  in 
advance,  he  can  have  it  by  notifying  his  foreman.  Now 
there  are  some  excused  absences  during  the  fifty-one 
weeks'  work.  Should  there  be  a  death  in  his  immediate 
family,  he  must  cut  the  funeral  notice  from  the  local 
paper  and  give  it  to  his  foreman,  who  signs  it  and  gives 
it  to  the  time  office.  Or,  if  he  is  sick,  he  must  bring 

a  doctor's  certificate  for  the  time  he  is  away. 
During  the  time  it  has  been  in  effect  a  large  number 

of  the  men  have  earned  their  vacation,  and  have  appar- 
ently enjoyed  it,  and  been  benefited  by  their  rest.  Of 

course,  we  cannot  give  the  vacation  to  all  the  men  at 
the  same  time,  the  time  being  set  by  the  foreman  who 
consults  with  the  men  and  tries  to  make  it  agreeable 
to  both  sides. 
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Fabricating  Large  Steel  Pipe 
By  ELLIS  H.  CUSTER 

Plate  edges  beveled  in  rotary  shearing  machine  — 
Rivet  holes  drilled  by  jig — Press  and  dies  used  for 

curving  plates — Riveting  and  calking 

MAKING  the  steel  pipe  for  the  Bryn  Mawr,  Fort 
Hill,  Kenslco  and  Elmsford  siphons  of  the  New 
York  Water  system  presents  some  problems  in 

shop  work  that  are  of  unusual  interest. 
The  plates  used  are  of  three  thicknesses,  A,  i  and 

A  in.,  the  A-in.  plates  being  used  for  the  greater  part 
of  the  work,  while  the  A-  and  /k-in.  plates  are  used 
for  the  lower  parts  of  the  gradients  where  the  pressures 
are  heaviest. 

The  plates  are  rolled  at  Sparrows  Point,  Md.,  but 
the  actual  fabrication  into  pipe  is  done  at  the  plant 
of  the  New  York  Engineering  Co.,  within  a  few  miles 
of  the   field  of   construction. 

The  plates  are  35  ft.  6  in.  long  and  weigh  over  two  and 
one-half  tons,  each  plate  making  a  half  section  of  pipe 
11  ft.  3  in.  in  inside  diameter  and  a  length  of  7  ft. 
6  in.  when  assembled.  In  so  far  as  the  shop  work  is 
concerned  all  the  operations  are  identical,  with  such 
exceptions  as  the  number  of  plates  handled  at  one  time 
in  drilling  and  bending. 

Upon  arrival  of  the  plates  at  the  plant  they  are  cut 

FIG.  1— BEVEL-SHEARING  EDGES  OF  PLATES 

to  width  by  bevel  shears  as  shown  in  Fig.  1.  This 
operation  provides  the  sides  with  calking  edges.  The 
next  operation  is  scarfing,  after  which  the  plates  are 
pickled  to  remove  the  scale.  Pickling  is  done  in  a 
large  tank  in  a  5  per  cent  solution  of  sulphuric  acid 
and  water,  heated  to  a  temperature  of  125  deg.  F. 
The  plates  are  next  dipped,  first  in  fresh  water  and 
then  in  warm  lime  water  to  neutralize  the  effects  of  the 
acid  in  the  pickling  bath. 

The   rivet    holes    in   the   plates   are   jig   drilled,   the 

plates  being  placed  upon  a  rolling  table  where  they 
travel  between  radial  drilling  machines,  as  shown  in 
Fig.  2.  The  A-in.  plates  are  stacked  six  high  and 
have  434  holes  drilled  in  them  for  lap  riveting.  The 
heavier  plates  are  butt  riveted,  being  stacked  five  high 
and  have  590  holes.  The  hdes  are  all  1-k  in.  in  diam- 

eter and  from  4  to  4*  hr.  is  required  for  the  drilling 
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FIG.   2— DRILLING   THE   PLATES 

of  each  stack.  Lubricant  is  furnished  to  the  drills  by 
a  pump,  after  which  it  flows  back  to  a  well.  The 
drilling  is  accurate  enough  to  make  the  plates  inter- 

changeable and,  considering  the  small  amount  of  ream- 
ing and  drifting  necessary  in  assembling,  it  is  cheaper 

than  punching. 
After  the  plates  have  been  drilled  they  are  taken  to 

the  bending  machine  where  they  are  bent  to  the  proper 
curvature,  the  A-in.  plates  being  bent  two  at  a  time 
while  the  heavier  plates  are  bent  singly.  The  bending 
operation  may  be  seen  in  Fig.  3.  The  work  is  done 
between  dies  in  a  Norwalk  squeezer.  The  lower  edge.s 
of  the  plates  rest  on  small  trucks  as  at  A  and  are 
advanced  between  the  dies  7  in.  at  each  stroke  of  the 
machine,  being  moved  by  a  winch  the  cable  of  which  is 
attached  at  one  of  the  rivet  holes.  This  method  of 
bending  has  been  adopted  in  preference  to  the  usual 
one  of  bending  in  rolls  as  the  curvature  of  the  plates 
extends  to  the  extreme  edges,  while  if  bent  in  rolls 
there  would  be  a  certain  distance  from  the  edges  that 
would  remain  flat.  This  flat  portion  would  have  to  be 

"flogged"  to  the  proper  curvature  or  the  pipe  would 
not  be  round. 

From  the  bending  machine  the  half -sections  are  taken 
to  a  hydraulic  riveter  for  lap  or  butt  riveting  the 
longitudinal   seams,  as  the  case  may   be,  lap   riveting 
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FIG.  3— BKXDIXG   TWO -IN.  PLATKS  SlMUi/rA.XKOUWbY 

being  used  for  the  lighter  pipe  and  butt  riveting  for 
the  heavier  pipe.  From  there  the  sections  go  to  a  pit 
for  assembly.  First  the  outside  shell  is  lowered  into 
the  pit,  then  the  inside  shell  is  put  in.  Thus  assembled 
into  a  street  section,  they  are  returned  to  a  bull-riveter 
to  rivet  the  two  sections  together  as  shown  in  Fig.  4. 

The  location  of  the  riveting  ram  is  on  an  elevated  plat- 
form, on  which  is  also  placed  a  Berwick  electric  rivet 

heater.  The  pipe,  suspended  on  a  level  with  the  platform, 
turns  easily  on  a  swivel  overhead,  under  the  control 
of  the  ram  operator  or  helper.  The  electric  heater  is 
a  five-rivet  unit,  so  that  heating  and  driving  the  rivets 
proceeds  steadily,  maintaining  an  average  of  about  175 
rivets  per  hr.  The  heater  is  capable  of  heating  366 
rivets  per  hr.  and  its  operation  is  said  to  be  very 
economical   and    satisfactory. 

From  the  riveter,  the  street-section  is  brought  back 
to  the  assembly  floor  and  there  calked  inside  and  out, 
the  outside  calking  being  shown  in  Fig.  5.  A  section 
of  pipe,  when  completed,  is  covered  with  boiled  linseed 
oil  on  the  outside  and  whitewashed  on  the  inside  in 
order  to  protect  it  until  it  is  ready  to  be  assembled  in 
the  field.  These  street-sections,  weighing  5  to  7  tons, 
according  to  size  of  plates  used,  are  loaded  at  the  works 
on  7J-ton  Mack  trucks  and  taken  out  to  the  line,  where 
the  sections  are  riveted  together  into  one  continuous 
length.     While  in  transit  and  when  laid  on  the  concrete 

cradle  in  the  trench,  they  are  protected  by  tension  bars. 
There  is  one  other  operation  on  the  calking  floor.  In 
each  pipe  is  a  2-in.  flange  for  the  grouting  connection 
or  aperture  through  which  cement  grout  is  allowed 
to  flow  after  the  pipes  are  laid,  in  order  to  form  the 
2-in.  ring  of  concrete  with  which  the  inside  is 
lined.  The  grout-hole  pad  is  hand-riveted  to  the  high- 

est part  of  the  pipe  and  the  calking  is  done  by  hand 
on   the   assembly   floor. 

Each  elbow  of  the  siphon  is  laid  out  by  itself.  The 
sheets  for  the  elbows  are  drilled  in  the  same  way  as 
the  pipe  sheets  but  not  in  multiple.  They  are  bent  the 
same  way  in  the  vertical  press.  A  2-deg.  elbow  presents 
one  set  of  problems  while  a  3-deg.  elbow  presents 
another  set.  To  assemble  a  2-deg.  elbow  may  take  as 
long  as  3  hr.,  while  an  ordinary  straight  section  of 
pipe  may  be  assembled  in  about  45  minutes. 

On  account  of  the  flexibility  of  fabricated  pipe,  even 

FIG.  4 — RIVETI.XG  THE  SECTIONS  TOGEITHER 

FIG.   5 — CALKING  THE  JOINTS 

of  the  extreme  thickness  of  plate  here  concerned,  the 
pipe  is  put  under  pressure  as  soon  as  it  is  laid  and 
before  the  concrete  jacket  is  put  on.  When  tested  for 
leakage  and  after  being  made  watertight,  the  pouring 
of  the  concrete  is  proceeded  with.  Afterward  the  head 
is  removed  and  the  2-in.  lining  of  cement  is  put  in 
though  the  grout  holes  provided  at  the  tops  of  the  pipe 
sections.  The  present  state  of  the  work  is  that 
considerable  concrete  jacketing  has  been  done,  but  the 
grouting  for  the  inner  lining  will  be  done  later  the 
coming  summer.   -^   

An  Inverted  Engine 

An  upside-down  aero  engine,  constructed  for  a  two- 
seater  fighting  aeroplane,  has  been  te-sted  in  the  Napier 
works  at  Acton,  Middlesex,  England. 

The  engine,  which  is  known  as  the  inverted  Napier 

"Lion,"  is  an  exact  reversal  of  the  ordinary  engine, 
having  its  crank  case  at  the  top  and  its  cylinders 
beneath,  and  has  been  so  constructed  as  to  enable  the 
pilot  of  a  fighting  plane  to  have  an  uninterrupted  view 
forward  of  his  machine. 

The  engine  developed  a  full  450  hp.  at  the  test. 
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Design  of  reference  and  work  gages  —  Important  points   in   gaging  work 
— Suiting  the  gaging  system  to  the  work  —  Limit  plug  and   taper  gages 

THERE  ARE  THREE  distinct  groups  into  which 
gages  of  all  kinds  may  be  separated,  viz.,  refer- 

ence, work  and  inspection  gages.  In  each  of  these 
groups  are  different  types  of  gages  usually  designated 
by  terms  which  are  derived  from  the  purposes  for  which 

the  gages  are  used,  the  shape  or  style  of  the  instru- 
ments, or  from  the  method  of  application  of  the  gages 

to  the  work.  The  lines  between  the  groups  are  not 
always  clearly  defined  in  so  far  as  the  general  use  of 
the  gages  is  concerned,  as  obviously  the  same  type  of 
gage  may  often  be  used  for  both  work  and  inspection 

conditions.  In  separating  them  we  shall  try  to  illus- 
trate their  use  in  such  a  way  that  there  will  be  no 

dissension  regarding  their  function  and  application. 

Methods  in  Modern  Gaging  Practice 

Modern  gaging  practice  shows  a  distinct  gain  over 
the  methods  in  use  a  few  years  ago,  and  many  varie- 

ties of  gages  have  been  to  a  certain  extent  standardized 
so  that  they  can  be  purchased  cheaply  when  needed. 
The  introduction  of  alloy  steels  and  those  which  do  not 
change  greatly  or  distort  when  hardened  have  greatly 

assisted  gage  makers  by  simplifying  methods  of  manu- 
facture. Greater  accuracy  is  also  possible  as  the  result 

of  refinements  and  improvements  in  machine  tools  used 

for  the  work.  Measuring  instruments  have  been  per- 
fected to  a  great  extent.  All  of  these  matters  have  a 

bearing  on  the  design  of  gages  and  the  accuracy  which 
can  be  obtained  in  manufacture. 

There  is  a  prevailing  tendency  on  the  part  of  manu- 
facturers to  use,  as  far  as  possible,  gages  which  are 

adjustable  for  wear  and  also  those  which  give  the  work- 
men some  idea  of  how  closely  he  is  approaching  the 

limits  of  manufacture  within  which  the  work  must  be 
kept.  With  reference  to  the  latter  statement,  indicators 

are  often  used,  and  many  of  the  standard  types  of  in- 
dicators can  be  applied  to  instruments  used  for  the  pur- 

pose of  gaging.  The  advantages  of  adjustable  gage 
points  are  self-evident  as  settings  can  be  readily  made 
to  compensate  for  wear.  Gages  which  make  the  oper- 

ator's work  easier  by  showing  him  how  closely  he  is 
approaching  the  limits  which  have  been  set,  are  su- 

perior to  those  which  simply  establish  the  high  and  low 
limits  to  which  the  work  must  be  held. 

When  it  becomes  necessary  to  design  a  set  of  gages 

for  a  given  product  a  broad-minded  view  of  the  situa- 
tion must  first  be  obtained,  in  order  to  establish  a  gag- 
ing system  which  will  cover  the  situation  thoroughly 

from  the  time  when  the  rough  stock  reaches  the  factory 

to  the  final  completion  of  the  mechanism  ready  for  de- 
livery.    There  are  a  number  of  general  points  which 

For  the  HUtliors'  forthcoming  book.     All  rights  reserved. 
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FIG.  526 — EXA.MPLES  OF  REFERENCE  GAGES 

apply  to  work  of  this  character,  and  they  are  stated 
here  briefly.  Other  matters  which  cannot  be  readily 
covered  in  general  notes  will  be  treated  specifically 
later. 

(1)  Gaging  of  Rough  Stock,  Castings  or  Forgings. — 
If  bar  stock  is  to  be  used  in  manufacture  it  may  often 
be  found  that  a  preliminary  gaging  of  the  stock  will 
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save  considerable  trouble  by  making  sure  that  the  mate- 
rial is  within  the  limits  specified  for  the  work.  So 

also  the  quality  of  ths  material  should  be  known,  and 
in  some  cases  tests  are  necessary  in  order  to  make 
certain  that  it  is  up  to  the  specifications.  Castings  and 
forgings  should  be  inspected  for  distortion  before  plac- 

ing in  the  shop  and  sometimes  parts  of  this  kind  may 
require  a  straightening  operation  before  they  can  be 
used.  Inspection  gages  for  rough  castings  can  be  made 
with  wide  limits  to  show  whether  or  not  any  parts  are 
too  badly  distorted  to  be  used.  Frequently  gages  of 
this  sort  are  of  simple  form,  except  when  required  for 
intricate  castings  which  are  likely  to  have  been  so  dis- 

torted that  they  will  not  produce  finished  work  within 
the  required  dimensions. 

(2)  General  System  Used. — A  great  deal  depends  upon 
the  size  of  the  factory  and  the  methods  used  in  pro 
duction,  as  one  shop  may  be  dealing  with  a  product 
requiring  very  car2ful  inspection  between  operations, 
while  in  another  factory  a  high  degree  of  accuracy  may 
not  be  required,  so  that  a  simpler  system  can  be  used 
without  trouble.  The  planning  of  a  gaging  and  inspec- 

tion system  requires  a  broad  experience  in  this  line  of 
work,  and  the  number  of  inspectors  necessary  is  de- 

pendent very  largely  upon  the  size  of  the  factory  and 
the  product  manufactured.  In  general  it  may  ba  said 
that  for  mechanisms  requiring  a  high  degree  of  ac- 

curacy, the  system  of  gaging  should  be  such  that  the 
parts  are  inspected  after  each  operation.  Unless  this 

is  dons,  subsequent  woi'k  may  also  be  found  inaccurate 
due  to  original  errors  in  manufacture,  and  thus  a  num- 

ber of  parts  may  be  "scrapped"  when  they  could  have 
been  saved  by  careful  inspection  after  the  first  oper- 
ation. 

(3)  Determining   Limits   for    Work   and   Inspection 
Gagas. — Some   factories   make   their   inspection   gages 
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FIG.  527— EXAMPLES  OF  LIMIT  PLUG  GAGES 

with  slightly  larger  limits  than  the  work  gages,  as 
when  this  is  done  the  inspector  has  more  latitude  than 
the  workman.  Thus  work  which  has  been  made  a  small 
amount  over  or  under  size  by  the  workman  may  occa- 

sionally be  saved  in  the  inspsction  department.  This 
practice  of  placing  different  limits  on  work  and  inspec- 

tion  gages   is  not   universally  followed,  but  there  are 

cases  when  such  a  procedure  may  be  found  an  advan- 
tage. Much  depends  upon  the  organization  and  super- 
vision of  the  various  departments  with  respect  to  the 

work  gages  which  are  in  use.  A  system  of  inspection 
of  gages  is  always  important  in  order  to  make  sure  that 
those  which  are  in  every-day  use  have  not  become  worn 
so  that  the  specified  limits  are  exceeded.  With  a  care- 

fully planned  system  of  inspection  the  gages  are  checked 
up  periodically  to  make  sure  that  they  are  correct  for 
the  work  on  which  they  are  being  used. 

The  Importance  of  the  Time  Element 

(4)  Number  of  Pieces  to  Be  Gaged. — In  high  produc- 
tion work  the  time  element  is  an  important  one,  no 

matter  whether  the  gages  are  to  be  used  for  work  or 
inspection  purposes.  For  this  reason  the  design  should 
be  carefully  studied  with  a  view  to  making  the  process 
of  gaging  as  easy  and  rapid  as  possible.  On  certain 
kinds  of  work  the  method  of  applying  ths  gage  may  be 
found  very  awkward  for  the  operator  unless  sufficient 
thought  has  been  given  to  the  design  with  the  idea  of 
simplifying  the  method  used.  In  the  case  of  turret 
lathg  work  or  work  on  boring  mills  when  work  gages 
are  needed,  those  gages  which  would  be  heavy  and 
diflicult  for  the  operator  to  handle  if  made  from  steel 
or  cast  iron,  may  often  be  lightened  and  made  more 
convenient  by  the  use  of  aluminum,  suitably  re-inforced 
if  necessary.  For  work  on  the  milling  machine  it  is 
often  possible  to  devise  a  fixture  on  which  a  suitable 
gage  can  be  mounted  in  such  a  way  that  it  can  be 

swung  into  place  and  used  rapidly.  There  is  no  prece- 
dent which  can  be  given  that  enables  a  designer  to  de- 
cide what  method  is  best,  but  by  placing  himself  in 

the  operator's  position  when  designing  work  gages  he 
will  be  able  to  analyze  the  requirements  of  the  work 
and  adapt  his  gage  to  the  conditions. 

(5)  Upkeep  and  Wear  on  Gages. — There  is  always  a 
certain  amount  of  wear  on  gages,  and  wherever  possible 
this  fact  should  be  provided  for  by  designing  the  gages 
so  that  replacements  of  worn  parts  can  be  made  when 
necessary.  There  is  a  great  deal  of  difference  in  the 
wear  on  different  types  of  gages,  and  it  has  been  found 
by  experiment  and  careful  records  that  plug  and  ring 
thread  gages  wear  more  rapidly  than  any  others,  due 
to  the  amount  of  frictional  contact  when  using  them. 
Cylindrical  plug  gages  do  not  wear  as  rapidly  as  thread 
gages,  and  the  life  of  snap  gages  is  considerably  greater 
than  that  of  plug  gages  as  the  abrasive  action  occurs  on 
only  a  line  contact  on  the  anvils  of  the  gage. 

Tests  have  shown  that  the  relative  lives  of  thread, 

plug  and  snap  gages  are  approximately  as  follows :  Con- 
sidering thread  gages  as  one,  plug  gages  will  wear 

about  six  times  longer  and  snap  gages  approximately 
twenty-five  times  longer.  In  addition  to  the  wear  de- 

termined by  the  type  of  gage  used,  we  must  also  con- 
sider the  material  on  which  the  gages  are  utilized. 

There  is  more  abrasive  action  in  some  materials  than 
in  others,  and  it  has  been  found  that  gages  used  on 
aluminum  wear  more  rapidly  than  those  used  on  cast 
iron,  in  the  proportion  of  about  2  to  1.  Gages  used  for 
brass  work  will  last  about  five  times  as  long  as  those 
used  on  aluminum.  It  is  evident  from  these  statements 
that  the  number  of  gages  required  for  a  givsn  number 
of  pieces  would  be  determined  to  a  great  extent  both 
by  the  type  of  gage  and  by  the  material  on  which  it  is 
used.  These  matters  must  all  be  considered  when  de- 

signing gages  and  specifying  the  number  required. 
(6)  Material  for  Gages. — The  character  and  nature 
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of  the  work  to  be  gaged  has  a  controlling  effect  on  the 
material  used.  Many  manufacturers  contend  that  ma- 

chine steel  properly  carbonized  and  hardened  is  a  satis- 
factory material  for  certain  types  of  gages,  yet  an- 

other manufacturer  believes  that  nothing  but  tool  steel 
should  be  used.  Alloy  steels  or  non-shrinking  steels  can 
usually  be  utilized  to  advantage  when  making  templet 
gages  or  other  gages  of  such  a  shape  that  they  would 
be  likely  to  change  considerably  in  hardening.  Gages 
used  for  reference  are  often  left  soft,  and  yet  some 
manufacturers  do  not  believe  in  this  method  but  think 
that  they  should  all  be  hardened,  ground  and  lapped 
iecause  of  the  possibility  of  their  becoming  bruised  or 
otherwise  injured  in  handling.  It  can  be  stated  that 
there  does  not  seem  to  be  any  standard  practice  in 
regard  to  the  material  itself  or  its  treatment  for  use 
in  gages,  as  there  are  a  number  of  matters  to  be  con- 

sidered for  each  particular  case,  all  of  which  affect  the 
situation  so  that  it  is  difficult  to  decide  without  knowing 
the  conditions  thoroughly. 

For  snap  gages  the  frames  are  often  made  of  cast 
iron  on  account  of  the  rigidity  obtained.  There  is  an 
additional  point  of  advantage  in  using  this  material  as 
a  gage  may  be  dropped  on  the  floor  and  it  may  break, 
but  if  made  of  cast  iron  it  will  certainly  not  bend  nor 
become  distorted.  All  of  these  matters  are  important 
and  call  for  judgment  on  the  part  of  the  designer. 

(7)  Generai  Data. — In  considering  the  design  of 
gages  for  a  certain  part  the  matter  should  be  thought 
of  in  a  broad-minded  way  and  every  effort  made  to 
design  the  gages  so  that  they  will  be  as  nearly  as  pos- 

sible "fool  proof."  The  strength  of  the  gages  and  their 
resistance  to  abuse  must  be  fully  considered,  and  the 

operator's  convenience  must  also  be  carefully  thought 
of.  By  so  doing  the  gages  when  completed  will  reflect 
■credit  upon  the  designer. 

Reference  Gages 

Gages  which  are  used  only  for  determining  sizes 
•of  other  gages  or  for  setting  instruments  used  for 
measuring  are  termed  reference  gages.  The  distinc- 

tion between  a  reference  gage  and  a  work  gage  is  not 
always  clearly  defined  and  occasionally  an  attempt  is 
made  to  use  a  reference  gage  in  the  inspection  of  work. 
This  should  not  be  done  as  it  causes  wear  on  the  gage, 
and  therefore  changes  may  occur  which  will  invalidate 
it  for  reference  purposes.  Nearly  all  gages  are  hard- 

ened, ground  and  lapped;  but  for  reference  purposes 
they  are  occasionally  left  soft  in  order  that  errors 

■caused  by  hardening  do  not  need  to  be  corrected.  It 
depends  largely  upon  the  type  of  gage  used  as  to 
whether  it  is  well  to  harden  it  or  not,  and  there  is 
some  difference  of  opinion  on  the  subject.  Reference 
gages  for  threaded  work  are  often  left  soft,  because  the 
threads  are  likely  to  be  distorted  somewhat  if  hardened. 
Naturally,  any  gage  which  is  left  in  a  soft  condition 
must  be  very  carefully  kept  in  order  that  it  will  not 
become  bruised  or  battered  when  used. 

We  may  consider  that  simple  plug  and  ring  gages 
made  to  standard  sizes  are  reference  gages.  So  also 
are  end  measuring  rods,  size  blocks,  disks,  etc.  Gages 
of  this  sort  should  not  be  used  for  measuring,  but 
rather  for  setting  instruments  by  means  of  which 
measurements  can  be  taken.  In  the  manufacture  of 

tools  and  gages,  Johansson  blocks  are  invaluable  acces- 
sories as  by  means  of  these  blocks  the  greatest  accuracy 

can  be  obtained.  We  are  not,  however,  concerned 
greatly  with  the  use  of  end  measuring  rods,  size  blocks 

and  the  like,  except  as  their  application  is  made  to  the 
work  itself.  It  is  always  an  advantage  to  understand 
the  application  of  gages  and  blocks  of  this  sort.  The 
principal  purpose  of  a  reference  gage  is  to  provide 
fixed  dimensions  by  means  of  which  both  inspection  and 
working  gages  can  be  checked  occasionally  in  order  to 
counteract  the  effects  of  wear.  The  tool  designer  is  not 
frequently  called  upon  to  design  reference  gages,  but  it 
is  necessary  for  him  to  understand  how  they  are  used 

TAPER   PLUG    GAGES 

and  at  the  same  time  realize  their  importance.  Any 
gaging  system  must  have  some  means  of  checking  at 
stated  intervals  the  various  gages  used,  as  the  wear  on 
certain  kinds  of  work  causes  rapid  changes  in  the  sizes 
and  these  variations  must  be  corrected  very  frequently 
in  order  to  maintain  the  sizes  desired. 

We  have  shown  a  few  examples  of  reference  gages  in 
Fig.  526,  all  of  which  are  of  simple  types.  The  thread 
gage  shown  at  A  is  a  soft  gage  on  which  two  sets  of 
threads  are  cut  at  B  and  C.  These  threads  are  made 

to  the  sizes  which  represent  the  maximum  and  mini- 
mum limits  on  the  work.  The  ends  of  this  gage  at  D 

and  E  are  made  somewhat  larger  than  the  thread  for 
two  reasons,  one  of  them  being  to  give  protection  for 
the  thread  and  the  other  to  prevent  screwing  a  piece 
of  work  on  the  thread  and  thus  injuring  it.  Gages  of 
this  kind  are  sometimes  provided  with  cylindrical  sur- 

faces to  represent  the  outside  diameter  of  the  thread, 
as  well  as  the  root  diameter. 

Reference  gages  for  setting  snap  gages  are  occa- 
sionally made  like  that  shown  at  F,  but  when  made  in 

this  manner  they  are  usually  hardened,  ground  and 
lapped.  The  portions  G  and  H  represent  the  maximum 
and  minimum  limits  to  which  the  snap  gage  points  must 
be  set.  The  ends  K  and  L  may  be  larger  than  the  cen- 

ter portion  if  desired,  but  they  should  be  removable 
to  permit  lapping  the  gaging  surfaces. 

A  reference  gage  for  taper  plugs  is  shown  at  M. 
This  gage  is  cut  away  at  N  and  O  so  that  the  line  of 
contact  between  the  plug  gage  and  the  inside  taper 
surface  may  be  readily  seen  when  checking  the  plug 
for  accuracy.  The  example  shown  at  P  is  a  spline  refer- 

ence gage  of  the  female  type  which  is  used  for  check- 
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ing  up  a  male  gage  by  observing  the  contact  obtained 
on  the  splines.  The  diameter  1.500  in.  can  be  checked 
at  the  same  time,  as  well  as  the  dimension  1.125  in. 
This  type  of  reference  gage  is  also  used  as  a  work  gage, 
but  the  one  used  for  reference  should  always  be  made 
slightly  different  from  the  work  gage  and  clearly 

stamped  "Reference." 
Designing  Reference  Gages 

There  are  numerous  other  examples  of  reference 
gages  which  could  be  given ;  but  as  many  of  them  would 
be  similar  in  their  characteristics  to  those  used  as  work 
gages,  we  believe  it  is  unnecessary  to  show  them  here. 
The  principal  point  that  the  designer  must  consider  in 
making  reference  gages  is  that  the  gage  itself  should 
be  used  simply  to  check  other  gages  or  sizes  and  should 
never  be  utilized  in  connection  with  the  work  itself. 
When  considering  the  design  of  gages  which  are  to 

be  used  on  work  in  process  it  is  evident  th^t  the  char- 
acter of  the  work,  the  material  used,  the  number  of 

pieces  to  be  gaged,  the  machine  tool  used  for  the  work, 
the  conditions  under  which  the  work  is  produced  and 
some  other  factors  must  be  considered.  We  have  pre- 

viously discussed  the  effect  of  wear  on  gages  and  with 
the  facts  given  here  as  a  basis,  a  very  good  estimate  of 
the  requirements  can  be  obtained. 

If  work  is  in  process  on  a  machine  tool  and  if  there 
is  a  chance  for  errors  during  the  machining,  it  is  ad- 

visable to  design  the  gage  so  that  it  can  be  used  while 
the  work  is  being  held  in  the  machine.  If  this  is  done, 
errors  which  may  have  developed  can  often  be  rectified 

by  recutting  without  removing  the  work  from  the  ma- 
chine. There  are  some  cases  when  it  is  very  difficult 

to  apply  a  gage  to  the  work  until  after  it  has  been 
removed  from  the  machine,  but  this  point  should  always 
be  considered  by  the  designer  in  an  attempt  to  design 
the  gage  so  that  it  can  be  used  before  removing  the 
work.  If  the  latter  is  held  in  a  fixture,  gage  points  can 
occasionally  be  applied  to  the  fixture  itself.  Naturally 
a  great  deal  depends  upon  the  shape  of  the  work  and 
the  surfaces  which  are  to  be  gaged. 

Convenience  of  the  operator  should  be  studied  and 
the  gage  designed  so  that  it  will  be  easy  to  handle  and 

to  read.  When  the  "sense  of  touch"  is  employed,  as  it 
often  is  in  gaging,  the  error  in  the  work  should  be 
multiplied  in  the  gage  to  a  sufficient  extent  so  that  there 
will  be  no  doubt  about  the  limits,  even  with  an  operator 
whose  fingers  are  calloused  and  therefore  not  sensitive. 

Designing  Cylindrical  Plug  Gages 

Let  us  consider  first  the  design  of  cylindrical  plug 
gages  which  are  used  for  determining  the  sizes  of  holes. 
Fig.  527  shows  several  examples  of  gages  of  this  sort 
for  both  small  and  large  diameters.  The  example  A  is 
a  plain  cylindrical  plug  gage  which  has  no  limits  what- 

ever. When  using  this  type  of  gage  the  operator  is 
dependent  entirely  upon  his  own  judgment  in  determin- 

ing whether  the  fit  of  the  portion  B  in  the  hole  which 
is  being  gaged  is  too  free  or  too  tight.  Two  operators 
in  using  this  type  of  gage  may  make  holes  which  have 
considerable  variations,  because  the  judgments  of  the 
operators  as  to  what  constitutes  a  fit  would  be  some- 
^yhat  different. 

By  limiting  the  smallest  size  of  the  hole  which  is  per- 
missible, and  also  the  largest  size,  a  gage  like  that 

shown  at  C  can  be  utilized  without  calling  into  play 
the  judgment  of  the  operator  to  any  great  extent.  In 
this  case  the  gage  shown  is  to  be  used  in  an  open  hole, 

and  therefore  the  "go"  and  "no-go"  portions  can  both 
be  made  on  the  same  end  of  the  gage  as  indicated.  If 
the  go  portion  enters  the  hole  and  passes  into  it  freely 
and  if  it  is  found  that  the  no-go  portion  will  not  enter, 
it  is  very  evident  that  the  hole  has  been  produced 
within  the  limits  specified  by  the  gage.  Gages  of  this 
sort  are  often  made  from  one  piece  of  steel,  with  a 
knurled  handle  and  with  the  two  gage  portions  ground 
and  lapped  carefully  to  size.  As  a  general  thing  the  go 
portion  is  made  longer  than  the  no-go  for  the  reason 
that  it  must  in  each  case  enter  the  hole.  Since  the 

no-go  portion  does  not  enter,  it  does  not  need  to  be  long. 
In  the  example  shown  at  D  the  go  and  no-go  por- 

tions are  made  at  opposite  ends  of  the  gage  because 

the  hole  which  is  to  be  gaged  is  "blind,"  and  therefore 
the  previously  mentioned  type  cannot  be  used.  Gages 
of  this  kind  are  sometimes  made  in  one  piece,  as  shown 
here,  and  with  a  knurled  handle.  There  is,  however, 
considerable  economy  in  standardizing  gages  by  using 
a  handle  like  that  shown  at  E  and  making  up  plugs  like 
that  at  F  for  various  diameters.  These  plugs  can  be 
hardened,  ground  and  lapped  and  forced  into  place  in 
the  handle,  or  held  in  position  by  means  of  setscrews. 

The  Gage  Handles 

The  handles  can  be  lightened  by  drilling  them  out 
at  one  end  as  shown,  and  using  plugs  of  different  sizes 
in  the  two  ends;  or  by  drilling  the  same  diameter  hole 
entirely  through  the  handle  and  reaming  enough  at  each 
end  to  fit  the  shanks  of  the  plugs.  The  ends  of  the 
handle  may  be  chamfered  or  relieved  according  to  the 
fancy  of  the  designer  or  the  requirements  of  the  work. 
The  ends  are  usually  tapered  as  at  G  or  relieved  as  at  H, 
in  order  to  avoid  a  clumsy  appearance.  Centers  should 
be  made  in  the  plugs  when  this  type  of  gage  is  used, 
so  that  they  can  readily  be  ground  and  lapped  to  size. 
When  plug  gages  are  made  for  small  diameters  they 

are  not  heavy  enough  to  cause  the  operator  any  incon- 
venience, but  when  sizes  range  from  li  in.  and  upward 

it  is  often  desirable  to  lighten  the  gages  as  much  as 
possible.  Attention  must  always  be  paid,  however,  to 
the  possibility  of  distortion  in  hardening,  and  the  plugs 
should  never  be  relieved  or  cut  away  in  such  a  way 
that  the  strains  set  up  will  be  unequal.  The  example 
shown  at  iJL  is  a  double-end  gage  for  a  hole  2.500  in.  in 
diameter  and  having  a  tolerance  of  0.002  in.  The  plug 
sections  of  this  gage,  L  and  M,  are  cupped  out  on  each 
side  to  an  equal  distance  from  the  edge  in  order  that 
the  chances  of  distortion  in  hardening  shall  be  reduced 
as  far  as  possible.  The  knurled  handle  is  often  made  of 
aluminum  or  of  a  steel  shell  with  a  wooden  or  fiber 
sleeve  surrounding  it.  The  two  plugs  are  held  on  the 
handle  by  means  of  the  nuts  shown.  Gages  of  this  kind 
may  be  easily  corrected  for  errors  and  the  handles  may 
be  standardized  to  take  a  number  of  different  sizes. 

Plug  gages  are  the  simplest  of  all  forms  and  yet  there 
are  a  number  of  general  points  in  the  construction 
which  are  of  importance.  Some  of  these  points  have 
been  mentioned  in  order  to  give  ths  designer  a  thorough 
understanding  of  the  subject.  It  is  possible  to  purchase 
plug  gages  of  different  sizes  at  very  reasonable  prices 
and  in  a  variety  of  designs.  The  manufacturers  who 
specialize  on  this  class  of  work  are  many  times  able  to 
quote  prices  lower  than  other  factories  can  do  the  work 
for  unless  they  are  properly  equipped.  For  this  reason 
it  is  advisable  to  use  plug  gages  of  a  standard  type 
whenever  the  nature  of  the  work  will  permit  it. 

In  the  design  of  gages  for  tapered  holes  a  great  deal 
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depends  upon  the  nature  of  the  fit  required.  It  is  cus- 
tomary to  determine  the  fit  on  the  angular  tapered  por- 

tion by  means  of  a  simple  taper  plug  long  enough  to 
extend  entirely  through  the  hole.  In  order  to  make 
sure  that  the  taper  is  correct,  Prussian  blue  is  gen- 

erally used  and  inspection  of  the  plug  after  using  it  in 
the  hole  will  show  any  points  of  difference  between  the 
tapers.  In  manufacturing  work  taper  holes  are  usually 
produced  by  means  of  one  or  more  reamers,  although  a 
generating  process  is  sometimes  used.  In  either  case, 
however,  there  is  little  likelihood  of  a  change  in  the 
taper  taking  place  during  machining  after  the  angle 
has  once  been  determined. 

Taper  Gages  for  Tapered  Holes 

In  the  majority  of  cases  a  tapered  hole  is  required  to 
fit  a  taper  shaft  and  the  important  part  of  the  fit  is  the 
longitudinal  position  of  the  work  on  the  shaft,  always 
assuming,  however,  that  the  taper  itself  has  been  proved 
to  be  correct.  For  this  reason  taper  gages  are  made  to 
determine  the  diameter  of  the  hole  at  the  large  end, 
as  this  dimension  would  naturally  control  the  position 
of  the  work  on  the  shaft.  In  measuring  the  diameter  of 
a  taper  hole,  the  easiest  way  to  find  out  whether  it  is 
within  the  limits  required  is  to  use  a  shouldered  taper 
plug  in  the  hole,  inspecting  its  longitudinal  position 
with  respect  to  the  shoulder  and  thus  fixing  the  large 
diameter  of  the  hole. 

The  angularity  of  the  taper  makes  a  great  difference 
in  the  longitudinal  position  of  the  work,  and  it  is  evi- 

dent that  for  each  0.001  in.  in  diameter  of  the  hole  the 

longitudinal  position  changes  an  amount  which  is  de- 
pendent upon  the  taper.  For  example,  a  very  shallow 

taper  such  as  0.0625  in.  per  foot  requires  a  longitudinal 
movement  of  0.192  in.  for  each  0.001  in.  of  change  on 
the  diameter.  In  taking  an  extreme  condition  where 
the  taper  per  foot  is  1.500  in.  the  longitudinal  move- 

ment corresponds  to  0.001  in.  on  the  diameter  is  only 
0.008  in.  On  account  of  these  factors  the  greatest  care 
must  be  used  in  setting  tolerances  on  taper  gages,  and 
while  the  tool  designer  himself  may  not  often  be  re- 

quired to  establish  tolerances,  it  is  well  for  him  to  note 
the  importance  of  the  points  just  mentioned. 

Designing  Taper  Gages 

In  Fig.  528  are  shown  a  group  of  tapered  plug  gages 
of  simple  construction,  and  various  methods  of  design- 

ing and  establishing  limits.  The  work  shown  at  A  has 
a  tapered  hole  in  it  and  we  ̂ ssume  that  the  angularity 
of  the  taper  has  been  previously  determined.  It  is 
necessary  to  determine  the  diameter  at  the  large  end  of 
the  hole  by  means  of  a  taper  plug  gage  like  that  shown 
at  B.  This  gage  is  made  up  to  the  correct  taper  and 
provided  with  a  handle,  C,  which  may  be  applied  in  any 
approved  manner.  The  gage  is  cut  away  to  form  shoul- 

ders at  D  and  E,  which  shoulders  are  established  so 
that  the  mean  diameter  of  the  hole  will  come  between 
the  two.  Thus  the  operator  in  using  the  gage  needs 
only  to  apply  it  and  ascertain  that  the  shoulder  D  is 
above  the  surface  of  the  work  and  that  at  E  under  the 
surface.  If  these  two  conditions  have  been  fulfilled  he 
will  know  that  the  work  produced  is  within  the  required 
limits  of  accuracy.  In  the  example  shown  at  F  another 
method  of  making  the  shoulders  is  indicated.  Here  the 
go  portion  G  and  no-go  portion  H  are  on  the  same  side 
of  the  gage,  a  small  shoulder  only  being  made.  If  taper 
gages  are  of  small  diameter  or  shallow  taper  it  may  be 
found  economical  to  make  up  the  tapered  portion  and 

the  handle  from  one  piece.  If  large  and  heavy,  an 
aluminum  handle  or  one  of  fiber  may  be  found  an  ad- vantage. 

Another  method  often  used  for  tapered  plug  gages 
is  shown  at  K.  In  this  case  the  tapered  plug  is  cut 
away  on  the  sides  as  shown  at  L  and  M,  partly  in  order 
to  lighten  the  gage  and  at  the  same  time  to  give  it  less 
area  of  contact.  The  shoulder  representing  the  toler- 

ance is  cut  on  one  side  of  the  gage  as  shown  at  N.  The 
handle  in  this  case  is  screwed  on  as  indicated.  Care 

must  be  taken  to  avoid  gages  which  are  heavy  and  cum- 

bersome, as  they  are  difficult  to  use  and  the  operator's 
sense  of  touch  is  very  much  hampered  if  the  gages  are 
too  heavy. 

The  Job  That  Was  Too  Big 

for  the  Planer— Discussion 
By  J.  T.  TowLSON 

London,  England 

On  page  190,  Vol.  58,  of  the  American  Machinist 

F.  M.  A'Hearn  describes  a  job  that'  was  too  wide  for 
the  planer,  and  the  very  ingenious  way  in  which  the 
difficulty  was  overcome.  The  method  is  a  good  one,  and 
the  average  job-shop  foreman  is  no  stranger  to  it,  but 
suppose  the  discrepancy  had  been  a  matter  of  feet  in- 

stead of  inches? 

The  shop  with  which  the  writer  is  connected  possesses 
the  largest  planer  in  London,  yet  many  jobs  come  our 
way — ^such  as  the  bases  for  motors  and  generators,  sole- 
plates  for  warming-rolls  and  calenders,  etc. — that  are 
far  beyond  its  capacity  in  the  matter  of  width.  Our 

way  to  handle  such  jobs  is  to  remove  the  "off"  housing 
entirely  and  rig  up  a  jury  one.  In  the  case  cited  by 

Mr.  A'Hearn,  where  a  cut  was  required  down  one  side 
only,  no  jury  housing  would  have  been  needed  to  handle 
that  particular  job. 

We  have  an  auxiliary  tool-box  and  slide  so  arranged 
that  it  can  be  mounted  on  brackets  that  are  fixed  to 
the  side  of  the  planer  bed,  and  with  this  accessory  we 
are  able  to  machine  many  parts  that  require  planing 
only  upon  or  near  the  edge  of  the  casting. 

Again,  should  a  job  be  too  high  to  pass  beneath  the 
cross-rail,  we  reach  it  with  an  extension  tool-bar,  held 
in  the  clapper-box,  the  latter  being  clamped  so  that  it 
cannot  lift  on  the  forward  stroke.  For  very  long  work 
we  have  a  longer  extension  tool-bar  that  is  supported  at 
the  outer  end  in  a  sleeve  which  is  free  to  travel  across 
the  width  of  the  planer  in  a  slide  attached  to  the  planer 
table  beyond  the  work.  A  device  is  provided  for  lifting 
the  tool  off  the  work  on  the  return  stroke. 

We  have  attachments  for  concave  and  convex  planing 

to  any  radius,  also  a  master-cam  device  by  which  ir- 
regular surfaces  may  be  planed.  A  planer  with  com- 

mon sense  attachments  should  be  in  every  jobbing  shop, 
and  it  is  well  for  the  proprietor  to  remember  that  a 
planer  in  its  simple  form  as  advertised  by  its  builders 
does  not  represent  half  the  actual  value  of  the  tool  in 
the  matter  of  capacity  and  versatility,  if  he  but  possess 
the  ingenuity  to  devise  ways  and  means  to  handle  jobs 
that  are  out  of  the  ordinary. 

The  writer  is  a  strong  advocate  of  the  American 

open-;side  planer  and  also  of  the  Richards  side  planer. 
If  he  were  so  fortunate  as  to  be  able  to  equip  a  shop 
of  his  own,  these  tools  would  be  among  the  first  to  be 

specified. 
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The  Machine  Repairman 
By  George  Walter 

MlllhoUand  Machine  Co.,  Indianapolis,  Ind. 

Ir  HAS  been  declared  by  some  noted  authors  on  m
ain- 

tenance work  that  the  machine  repairman  ''must 
know  the  construction  of  almost  every  machine  ever 

invented."  If  this  statement  were  true  genuine  machine 

repairmen  would  be  few  and  far  between  and  of  a  cer- 

tainty they  would  all  be  in  their  dotage.  From  experi- 
ence I  have  found  the  most  efficient  machine  repairman 

to  be  the  one  who  rather  than  foolishly  attempt  to 

master  the  detailed  construction  of  every  individual 

make  of  machine,  puts  forth  an  effort  to  master  the 

general  principles  of  modern  construction  and  handles 

the  detail  as  he  comes  in  contact  with  it  on  the  job. 

In  dismantling  an  engine  lathe  or  a  milling  machine 

the  latter  type  of  machine  repairman  knows  he  will  find 

either  one  of  two  types  of  spindles :  The  one  with  the 

split  taper  bearings,  with  the  thrust  taken  up  at  one 

end  of  the  spindle;  or  one  with  straight  bearings  and 

the  thrust  taken  up  by  washers  at  either  end.  The 

thrust  washers  themselves  tell  him  the  type  of  spindle 

he  is  working  on.  Their  size  and  shape  have  been  gov- 

erned by  the  designing  engineer  and  are  none  of  his 

concern  so  long  as  he  knows  their  purpose  and  how  they 

are  to  be  removed.  As  a  rule  the  comparative  size  of 

these  washers  will  tell  him  in  which  direction  the  bear- 

ing is  tapered.  The  machine  surfaces  tell  him  how  they 
are  to  be  replaced. 

I  have  found  the  following  code  to  be  of  use  to  the 

machine  repairman  who  may  be  expected  to  dismantle 

and  repair  almost  any  kind  of  machine  at  any  time  and 
under  any  conditions : 

Use  force  as  the  last  resort  in  dismantling  a  machine. 

Parts  are  placed  in  position  and  secured  by  locknuts,  keys 
and  collars.  In  many  cases  a  series  of  such  devices  may 

have  been  employed  on  one  single  part  and  each  must  be 

cared  for  before  the  part  can  be  removed.  Don't  stop  at 
one  setcrew  when  there  may  be  half  a  dozen.  To  use  the 

babbit  block  or  sledge  because  "it  sticks"  must  invariably 
result  in  broken  castings,  sprung  shafts,  stripped  threads 

or  battered  key  ways.  Remove  all  retainers  and  then  apply 

a  strong  steady  force.  If  the  part  has  not  moved  after 

what  is  apparently  enough  pressure  has  been  exerted,  take 

another  look;  some  hidden  corner  may  contain  an  unex- 
pected setscrew. 

When  not  thoroughly  familiar  with  the  type  of  machine 

in  hand,  center  mark  every  part  immediately  upon  removal. 
Care  should  be  taken  to  place  the  mark  in  a  place  where 

the  part  will  not  be  injured.  Mark  it  so  its  position  may 

be  known  precisely  when  re-assembling.  This  practice  also 

serves  as  a  check  and  prevents  "spare  parts"  after  the 

job  has  been  "completed." 
Don't  batter.  Use  the  babbit  block  or  a  piece  of  wood. 

Battered  threads  may  be  filed  so  as  to  make  the  nut  fit 

but  the  strength  of  the  thread  must  inevitably  be  weakened. 
The  same  applies  to  keyways;  they  may  fit,  but  never 
properly,  once  they  are  battered. 

Gasoline  is  cheaper  to  the  employer  than  grit  among 

working  parts.  If  parts  are  thoroughly  cleaned  before 

being  replaced  unexpected  flaws  may  be  found. 

Cover  delicate  parts  with  a  cloth  when  chipping  or  drill- 
ing above  them,  then  clean  them.  A  shaving  may  have 

been  clinging  to  the  under  side  of  the  cloth.  It  is  better 
to  take  a  part  to  the  drilling  machine  than  to  use  a  cloth 
over  a  gear  box  because  the  motor  drill  saves  time. 

Time  will  be  saved  by  carefully  studying  a  machine  to 
be  repaired  before  touching  a  wrench  to  it.  If  the  exact 
trouble  be  ascertained  first  the  repairman  knows  just  how 
to  get  at  it.  Otherwise  he  must  work  at  dismantling  until 
he  comes  to  the  trouble.      The  average  machine  repairman 

rightly  hesitates  to  remove  parts  which  are  in  perfect 
working  order. 

If  in  doubt  as  to  how  to  repair  a  part  admit  it  and  send 
it  out.  To  do  so  is  quicker,  safer  and  cheaper.  No  matter 
how  good  a  repairman  is  he  is  bound  to  strike  a  puzzler 
now  and  then. 
When  re-assembling,  make  every  adjustment  carefully. 

Do  it  as  quickly  as  possible  but  do  not  let  the  saving  of 
time  interfere  with  thoroughness.  Make  a  test  run  before 
pronouncing  the  machine  O.K.  if  any  great  amount  of 
work  has  been  done  on  it. 

Allow  end  play  on  shafting  wherever  possible. 
Draw  thrust  bearings  up  no  lighter  than  absolutely 

necessary. 

Inspect  all  gears  for  bad  teeth  and  shavings. 
Inspect  all  oil  rings  carefully. 

Use  plenty  of  shims  and  tighten  nuts  "tight." Always  use  two  wrenches  when  tightening  locknuts. 
Don't  trust  the  lower  nut  not  to  move.  It  will  often  turn 
unnoticed. 

Watch  bearings  closely  for  heating  during  the  test  run. 
Never  forget  to  replace  the  guards. 

Experience  shows  the  real  machine  repairman  just 
how  this  or  that  should  be  and  he  generally  finds  it  so. 
The  fundamental  principles  of  modern  construction  after 
having  been  divided  into  a  few  main  classes  are  just 
about  the  same.  The  difference  in  shape  and  size  should 
cause  him  no  worry. 

Forget  about  "almost  every  kind  of  machine  ever 
invented."  Learn  the  way  the  thing  is  usually  done, 
then  go  ahead  and  do  the  job.  Thinking  brains  are 
as  essential  to  the  first  class  machine  repairman  as  hands 

are  and  he  must  not  hesitate  to  use  them  when  con- 
fronted with  an  unusual  job. 

Depreciation  of  a  Lathe — Discussion 
By  L.  L.  Thwing 

On  page  576  Vol.  58  of  the  American  Machinist 
C.  J.  Morrison  in  commenting  on  the  residual  value  of 
a  lathe  ten  years  old,  suggests  that  the  sale  value  of  an 
article  is  co-extensive  with  its  useful  value  to  its  owner. 
The  only  time  that  the  sale  or  salvage  value  of  a  machine 

equals  its  useful  value  to  its  owner,  is  when  said  owner 
has  no  use  for  it,  and  has  crossed  it  off  his  books  as  an 

active  producing  unit.  This  may  be  illustrated  by  con- 
siderating  a  pair  of  shoes  that  has  been  worn  long 
enough  to  be  comfortable,  but  not  long  enough  to  be 

shabby.  Will  any  owner  arise  and  say  that  the  value  of 
such  a  pair  of  shoes  to  him  is  not  much  greater  than 
what  he  could  sell  them  for  to  the  old  clothes  man? 

Consider  the  old-fashioned  undershot  waterwheels 
mentioned  by  Harry  Senior  in  his  much  appreciated 
defense  of  the  old  millwright.  These  waterwheels  could 
not  be  sold  for  anything,  but  they  do  run  a  factory,  and 
no  one  not  familiar  with  the  exact  conditions  at  that 

factory  can  say  that  they  are  not  worth  what  they  would 
cost  to  replace,  less  depreciation,  or  the  present  day  cost 
of  a  modern  turbine  to  do  the  same  work. 

That  there  is  a  difference  between  sale  value  and 

useful  or  sound  value  is  evidenced  by  the  difference  in 

sale  price  when  a  plant  is  sold  as  a  "going  business"  as 
compared  with  the  receipts  by  dispersal  as  the  auc- 

tioneers now  call  it.  You  may  say  that  there  is  a  certain 

amount  of  "good  will"  included  in  the  first  sale  and 

there  is.  And  it  is  Mr.  Forbes'  good  will  toward  his 
ten-year-old  lathe  that  makes  it  worth  more  than  its; 
sale  value,  to  say  nothing  of  its  scrap  value. 
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Six  Ways  to  Use  Portable  Tools 

Flff.  1 — Thor  electric  drill,  driving:  2-iii.  flat-liead  wood  screwH  at 
tlie  rate  of  30  per  mln.  in  aNttemblingr  the  feeder  beds  of  Kelley 
preHseH   at  the   plant   of   the    American  Type    Founders    Co.,   Jersey 
City,    N.   J. 

Fisr.  2 — Boyer  longr-stroke  air  hammer,  1^  x  8  in.,  rlvetlni:  chan- 
nels and  plates  Into  heavy  box  K-irders  at  Columbia  Machine 

Works,  Brooklyn,  N.  Y.  Shows  temporary  boltini^  and  holder-on 
in  place. 

Fig.  3 — Tlior  electric  drill,  used  for  runnlng-in  bearingrs  of  inking 
rollers  on  Kelley  presses.  The  high,  speed  makes  it  advantageous 
for  this   work.     American  Type   Founders  Co.,  Jersey  City.  N.  J. 

Fife.. 4 — Tlior  electric  drill,  drivingr  special  tool  for  milling  radius 
on  Kelley  press  feeder.  I^lxture  swings  on  the  shaft  to  give  proper 
radius.     American   Type  Founders   Co.,   Jersey   City.  "S.  J. 

Fig.  5 — Thor  pneumatic  hammer,  chipping  bronxe  pump-Impeller 
at  Worthlngton  Pump  &  Machinery  Corp.,  Harrison,  N.  J.  Its  use 
saves  much  time  and  secures  greater  accuracy  than  can  be  attained 
by   hand    chipping. 

Fig.  6 — Cleveland  pneumatic  drill,  driving  grinding  wheel  for- 
finishtng  surface  of  impeller.  Saves  much  tiling  and  scraping  andi 
leaves  surface  In  better  condition.  Worthlngton  Pump  &  Machin- 

ery Corp.,  Harrison,  N.  J. 
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The  Opportunity  School 
in  Denver 

THERE  is  a  unique  educational  institution  in  Denver, 

Oolo.,  known  as  the  Opportunity  School  where  any- 
one in  the  city  can  receive  instruction  in  almost  any  line 

of  work.  Girls  and  boys  within  the  school  age  must 

have  special  reason,  but  men  and  women,  without  regard 

to  age,  color,  nationality,  residence  or  previous  condi- 

tion of  employment,  here  have  the  opportunity  of  in- 
creasing their  knowledge  in  different  lines  of  work,  or  of 

learning  the  rudiments  of  some  other  trade  or  profession. 

If  out  of  work  they  can  go  to  daytime  classes  or  if 

employed  there  are  evening  classes  under  skilled  instruc- 
tors. For  the  men  the  instruction  includes  machine  shop 

work,  woodwork,  masonry,  plumbing,  cobbling,  tele- 
graphy, cxy-acetylene  and  arc  welding,  automobile  motor 

repairing,  tire  vulcanizing  and  rebuilding,  storage  bat- 
tery work,  ignition  systems,  drafting  and  other  trades. 

There  is  none  of  that  bane  of  vocational  training 

known  as  "exercises."  Real,  honest-to-goodness  work  is 

provided  either  by  manufacturers  or  other  citizens.  In 
the  case  of  tire  repairs  any  citizen  can  bring  his  old 

lires  to  be  patched,  vulcanized  or  retreaded.  When  these 

fail  to  give  enough  work  old  tires  are  secured  from 

other  sources.  The  same  holds  true  in  automobile  re- 
pairing. Any  citizen  may  bring  his  car  and  have  it 

overhauled  by  the  students  all  of  whom  are  under  skilled 

instructors.  It  is  not  to  be  supposed  that  every  can  re- 
ceives the  very  best  of  skilled  workmanship,  but  it  is  safe 

to  bet  that  it  fares  as  well  as  it  does  in  the  average 

garage  or  even  service  station,  for  there  is  no  incentive 
to  rush  the  work  or  to  slight  it  for  lack  of  time.  Any 
citizen  who  desires  may  come  in  at  any  time  and  receive 
instruction  when  classes  are  not  too  full  but  students 

may  not  bring  in  their  own  cars  to  be  repaired  so  that 
there  is  no  favoritism  in  the  care  given  any  piece  of 
work.  The  class  is  primarily  for  those  going  into  the 
trade  or  as  work  related  to  their  trade. 

Machine  Shop  Makes  Useful  Things 

The  equipment  is  good  but  not  so  good,  that  the  man 
or  boy  will  be  at  sea  when  he  goes  to  work  in  the  average 
shop.  The  machine  shop  makes  a  large  amount  of  the 
equipment  used  by  the  other  vocational  schools  in  the 
city.  In  this  way  the  student,  be  he  boy  or  man,  has 
the  incentive  and  the  satisfaction  of  making  something 

which  is  really  useful  and  not  merely  an  "exercise"  to 
be  thrown  away  after  it  is  made. 

Girls  and  women  may  get  instruction  in  many  lines 
such  as  shorthand,  typewriting,  dictaphone  operation, 
multigraphing,  bookkeeping,  accounting,  dressmaking, 
millinery,  cooking,  manicuring,  hair  dressing  and  all  the 
latest  in  the  work  of  the  beauty  parlor.  In  this  way 
they  may  become  self  supporting  or  may  help  out  slender 
incomes  in  a  substantial  manner. 

Other  special  features  are  classes  for  older  people  who 
do  not  read  or  write  English,  English  for  foreigners, 
citizenship  classes  and  an  employment  bureau  which 
places  students  in  paying  positions.  In  order  to  make 
it  easy  for  workers  to  come  directly  to  .school  from  the 
shop,  a  bowl  of  good  soup  is  served  without  expense, 
which  saves  considerable  time  and  prevents  the  neces- 

sity of  going  home  until  after  school.  The  school  is 
cpen  from  8  a.m.  to  9.15  p.m.  to  people  of  all  ages.  There 
ere  no  entrance  requirements.    Anyone  can  enter  at  any 

time  and  can  devote  as  much  time  as  his  circumstances 

permit. This  school  was  started  seven  years  ago  by  Miss 
Emily  Griffith  under  whose  guiding  hand  it  has  grown 
from  very  small  beginnings  to  a  school  of  over  3,000 
people  and  it  is  still  growing.  Miss  Griffith  has  the 
hearty  support  of  the  business  men  of  Denver  who 
appreciate  that  this  work  is  getting  for  them  a  better 
and  more  efficient  class  of  employees. 

Exports  of  Labor-Saving  Equipment 
Typical  of  American  exports  of  machinery  and  equip- 

ment especially  fitted  for  the  newer  countries  are  the 
sales  abroad  of  agricultural  implements  and  of  con- 

struction, well-drilling,  lumbering  and  mining  machinery, 
states  E.  M.  Miller,  statistician  of  the  National  Bank 
of  Commerce,  New  York,  in  Commerce  Monthly.  The 
fitness  of  American  machinery  for  conditions  in  new 
countries  is  quite  as  great  in  manufacturing  industries. 
Development  in  these  countries  is  repeating  the  history 
of  the  growth  of  manufactures  here.  Aside  from  a 
general  labor  shortage,  there  is  a  special  dearth  of 
skilled  operatives.  Machinery  as  nearly  automatic  as 
possible  is  therefore  necessarj',  and  the  high  costs  of 
production  in  new  countries  make  it  obligatory  to  secure 
the  maximum  output  per  worker.  Exports  of  American 
shoe  machinery  are  illustrative  of  this  class.  It  is  well 
adapted  for  the  development  of  shoe  manufacturing  in 
such  countries  aa  Argentina,  Brazil  and  Canada,  but 
Europe  has  also  been  a  heavy  buyer. 

Certain  criticisms  interpreted  as  adverse  to  American 
manufacturers  of  machinery  are  hardly  capable  of  such 
interpretation.  Thus  a  common  charge  is  that  American 
machinery  in  some  important  lines  is  not  so  durable 
as  is  that  of  European  manufacture.  The  United  States 

is  not  a  maker  of  cheap  and  fragile  machines.  The  tre- 
mendous output  per  man  of  its  industry  and  its  amazing 

history  as  a  successful  manufacturing  nation  alone 
should  be  sufficient  to  demonstrate  the  unsoundness  of 
this  criticism. 

The  American  theory  of  industry  differs  in  essential 
ways  from  that  of  Europe.  The  American  manufacturer 
demands  durability,  but  he  does  not  desire  his  equip- 

ment to  last  forever.  He  knows  that  there  will  be 
mechanical  improvements  made,  so  great  that  he  cannot 

afford  indefinitely  to  use  machinery  of  a  lower  pro-j 
ductivity  than  that  possessed  by  a  competitor  whoa 
plant  is  newer.  American  machinery  is  built  to  earn 
its  own  replacement  costs  and  to  make  a  profit,  bu4 
American  industry  is  not  disposed  to  accept  the  dictur 
that  perfection  has  been  attained  in  any  line.  Becaus 

of  this  attitude  toward  the  question  of  equipment,  Amer-| 
can  machinery  manufacturers  have  considered  suck 
points  as  lightness  and  ease  of  operation  equally 
important  as  durability.  Important  factors  in  the  saW 
of  American  machinery  abroad  are  the  development  ol 

the  principle  of  interchangeable  parts  and  of  the  Amer-j 
ican  service  systems.  These  methods  are  the  direcfl 
outgrowth  of  conditions  in  the  United  States.  Larg 
scale  production  tends  inevitably  to  standardization  and 
ultimately  to  a  high  degree  of  interchangeability.  The 
profitable  development  of  service  systems  would  not 
possible  except  in  a  very  wide  market.  This  the  Unite 

States  has  furnished.  The  development  of  service' 
systems  has  been  further  stimulated  by  the  fact  that  in 
this  country  the  supply  of  skilled  mechanics  has  always 
been  limited  in  relation  to  demand. 
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Industrial  Cost  Accounting 
For  Executives 

By  PAUL  M.  ATKINS 

The  twelfth  article — Classification  of  expenses — The 
expense  manual  and  its  operation  —  Division  into 
manufacturing,  selling  and  administration  functions 

THE  SATISFACTORY  handling  of  expenses  is 
probably  the  most  perplexing  problem  to  be  found 
in  all  industrial  cost  accounting,  at  least  on  the 

theoretical  side.  If  the  theory  of  underlying  expenses 
is  really  understood,  however,  it  is  usually  possible  to 
work  out  a  usable  method,  although  sometimes  practice 
will  depart  some  distance  from  theory  on  the  way.  In 
the  next  few  articles  we  shall  turn  our  attention  to 
expenses  and  endeavor  to  obtain  such  a  grasp  of  the 
question  that  it  will  be  possible  to  grapple  successfully 
with  the  problem  as  it  presents  itself  in  our  own 
business. 

The  very  first  step  in  dealing  with  expenses  is  to  get 
them  properly  classified  for  as  long  as  they  remain  a 
heterogeneous  mass  it  is  impossible  to  study  them, 
record  them  or  distribute  them.  It  is  right  at  this 
point  also  that  the  first  mistake  is  made  in  handling 
the  problem.  In  general,  there  are  two  different  ways 
in  which  expenses  may  be  classified.  One  of  them  is 
according  to  the  nature  of  the  expense — supervision, 
supplies  and  maintenance.  The  other  is  according  to 
the  cause  of  the  expense,  which  means  really  by  depart- 

ments, for  it  is  the  operation  of  the  several  departments 
which  gives  rise  to  the  expense. 

The  Two  Expense  Classifications 

It  is  according  to  the  first  of  these  conditions  that 
most  expense  classifications  are  worked.  It  is  for  such 
a  reason  that  the  distribution  of  the  expenses  to  the 
product  is  so  difficult  for  there  is  little  or  no  relation 
between  the  nature  of  the  expense  and  the  product  on 
which  it  is  to  be  loaded.  The  other  basis  is  the  more 
rational  of  the  two  for  it  is  logical  that  the  cost  of  a 

service — the  cost  of  operation  of  the  department — 
should  be  charged  against  the  product  which  receives 
the  benefit  of  that  service. 

If  expenses  are  simply  to  be  classified  according  to 
departments,  however,  the  result  will  be  such  a  miscel- 

laneous collection  of  charges  that  it  will  require  a  very 
careful  analysis  in  order  to  obtain  any  real  idea  of 
their  nature.  It  must  not  be  forgotten  that  while  the 
expense  accounts  are  used  to  prepare  the  burden  charges 
for  the  product,  they  also  have  another  function  to 
perform,  that  is,  to  supply  information  to  the  man- 

agement which  will  aid  it  in  the  control  of  the  business. 
If  expenses  are  running  too  high,  it  is  rather  important 
for  the  management  to  be  able  to  find  out  not  only 
which  departments  are  responsible  for  the  excess  but 

For  thf  author's  forthcoming  book.     All  rights  reserved. 

also  to  what  kinds  of  expenses  within  these  depart- 
ments the  inflation  is  due.  If  the  cause  is  an  excessive 

consumption  of  supplies,  the  remedy  will  be  quite  differ- 
ent from  what  it  would  be  if  idle  time  were  the  reason. 

In  general,  then  it  is  wise  to  classify  the  expenses 
first  according  to  the  nature  of  the  expense.  The  ex- 

penses may  be  so  gathered  together  as  to  facilitate 
their  distribution  and  final  allocation  to  the  product. 
At  the  same  time  the  full  benefit  of  expense  statistics 
as  a  control  device  in  the  hands  of  the  executive  may 
be  obtained.  If,  for  any  reason,  the  total  of  any  class 
of  expense  is  desired,  it  is  an  easy  matter  to  collect  the 
amount  from  among  the  departmental  expense  accounts 
by  means  of  an  adding  machine. 

Operation  of  an  Expense  Manual 

When  expenses  have  been  classified  the  next  step  is 

to  prepare  an  expense  manual  in  which  should  be  I'e- 
corded  in  detail  a  description  of  the  charges  to  the 
several  expense  accounts.  It  is  very  easy  to  forget  the 
exact  divisions  between  the  various  accounts  in  the 
classification  even  though  it  should  be  relatively  easy 
to  remember  the  classification  itself  if  it  has  been 

properly  symbolized.  When  such  a  manual  has  been 
prepared,  reference  to  it  is  easy  and  so  it  should  seldom 
be  really  difficult  to  decide  to  which  expense  account 

a  particular  item  should  be  charged.  It  must  be  re- 
membered that  the  statistics  which  may  be  prepared 

from  the  expense  accounts  are  of  little  value  for  pur- 
poses of  comparison  if  items  are  charged  to  one  account 

at  one  time  and  to  another  at  another  time. 
The  accompanying  plates  have  been  worked  out  in 

the  form  of  sheets  of  such  an  expense  manual,  though 
only  one  departmental  expense  account  has  been  worked 
out  in  detail  to  illustrate  typical  office  and  factory  de- 

partments. A  complete  expense  manual  is,  of  course, 
very  much  larger  than  the  sections  shown  here,  but 
a  capable  cost  accountant  should  be  able  to  work  out 
one  for  his  own  concern  using  what  is  given  here  as 

a  guide. 
One  of  the  first  things  to  strike  the  eye  on  looking 

over  these  plates  is  the  detail  in  which  the  expanse 
classification  is  given.  There  are  several  reasons  for 
these  details.  In  the  first  place  it  was  desired  to  snow 
the  detail  of  such  a  classification  for  a  moderately 

large-sized  concern  in  order  that  the  necessity  of  an 
expense  manual  may  better  be  realized.  It  is  not  at  all 
essential,  however,  that  the  subdivisions  be  carried  to 
such  an  extent  as  they  have  been  here.     It  is  quite  pos- 
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sible  for  a  smaller  concern  to  combine  accounts  within 
departments  and  also  to  unite  several  departments  to 
form  one  in  other  cases  and  so  greatly  reduce  the 
amount  of  detail  shown.  It  is  usually  much  easier  to 
contract  such  a  classification  than  it  is  to  expand  it 
and  so  it  has  been  outlined  here  on  a  relatively  large 
scale. 

It  must  also  be  remembered  that  it  is  much  easier  to 
add  figures  than  it  is  to  divide  them.  Just  so  also  it 
is  easier  to  combine  amounts  recorded  in  detailed  ex- 

pense accounts  to  give  totals  than  it  is  to  analyze  an 
account  into  the  elements  which  compose  it.  It  is  a 
good  rule  to  follow  that  in  case  of  doubt  as  to  whether 
or  not  to  have  a  detailed  account,  to  put  it  in,  for  it  is 
easier  to  combine  accounts  later  on  than  to  segregate 
them.  There  are  few  things  which  are  more  wearisome 
and  unsatisfactory  both  to  those  who  do  this  work  and 
to  those  who  use  the  results  than  to  analyze  the  re- 

corded figures  in  an  expense  account. 
Perhaps  the  second  thing  to  attract  attention  about 

these  plates  is  the  symbolization  of  the  accounts.  It 
should  be  ramembered  that  in  the  article  dealing  with 
business  functions  it  was  pointed  out  that  the  mnemonic 
method  of  symbolization  had  the  great  advantage  of 
expansibility  in  addition  to  its  mnemonic  character. 
These  plates  illustrate  the  point  very  well,  especially 
Plate  MA  where  we  have  thirteen  co-ordinate  subdivi- 

sions, something  which  would  be  quite  impossible  under 
a  numerical  system  of  symbolization. 

Adding  Departments  or  Accounts 

The  present  arrangement  shows  very  clearly  also,  the 
open  symbols  so  that  if  later  on  it  seems  desirable  to 
add  other  departments  or  accounts,  it  may  be  done  with 
the  minimum  of  inconvenience.  If  the  manual  is 

prepared  in  loose-leaf  form  and  if  the  section  dealing 
with  a  single  department  always  begins  a  page,  the 
insertion  of  a  section  into  the  manual  offers  no  difficul- 

ties whatever.  It  must  not  be  forgotten,  however,  that, 
for  a  time  at  least,  the  basis  of  comparison  of  the 
actual  expense  figures  is  destroyed. 

For  those  who  read  carefully  the  article  referred  to 
in  the  paragraph  above,  the  fourth  one  in  the  series, 
the  basis  of  the  classification  is  quite  clear.  To  refresh 
the  minds  of  those  who  may  havs  forgotten  or  who  did 
not  read  that  article,  it  is  briefly  summarized  as  fol- 

lows: The  expenses  of  a  business  having  been  defined 
as  the  costs  of  carrying  on  the  various  functions  or 
activities  of  the  business,  it  is  necessary  to  analyze  a 
business  into  its  various  functions.  For  a  manufac- 

turing business  these  functions  may  be  grouped  under 
three  main  heads — those  functions  which  are  involved 
practically  entirely  in  the  production  of  the  finished 
goods  and  are  called  manufacturing  functions,  those 
involved  in  the  sale  of  those  goods  which  are  called 
selling  functions,  and  those  involved  in  the  co-ordina- 

tion, supervision  of  and  service  to  both  groups  of 
functions  or  functions  within  this  last  group  which 
are  called  administration  functions. 

The  first  group  is  subdivided  into  two  classes  which 
are  indicated  by  the  names  auxiliary  and  direct  manu- 

facturing functions,  depending  on  whether  they  have  a 
direct  part  or  not  in  changing  the  form  and  condition 
(though  not  position)  of  the  materials  which  go  into 
the  finished  product.  These  classes  are  then  divided 
into  departments,  as  has  been  indicated.  The  second 
group,  the  selling  function,  is  divided  directly  into 
departments,  while  the  last  group  is  segregated  into 

several  classes  before  being  broken  up  into  departments. 
For  a  further  discussion  of  the  whole  problam  and  for 
the  reasons  underlying  the  grouping  in  this  fashion 
the  reader  is  referred  to  the  article  in  the  series  men- 

tioned  above. 
The  various  accounts  are  to  be  discussed  at  some 

length  in  the  succeeding  articles  so  space  will  be  taken 
here  only  to  outline  briefly  some  of  the  accounts  whose 
meaning  may  at  first  appear  obscure.  Fixed  charges, 
for  example,  is  a  term  used  to  indicate  an  account  for 
each  department  to  which  the  depreciation  on  all  fixed 
assets  used  by  the  department  is  to  be  charged.  The 
same  account  also  serves  to  contain  the  debits  for 

property  taxes  and  insurance.  Since  these  items  are 
fixed  in  amount,  hence  the  monthly  charge  is  always 
the  same  and  nothing  is  gained  by  having  separate 
accounts  for  these  items.  If  the  management  wishes  to 
know  the  details  they  can  be  obtained  at  any  time  from 
a  schedule  sheet  which  is  described  in  detail  in  a  later 
article. 

The  Various  Other  Accounts 

Employee  liability  insurance  has  an  account  for  itself 
for  each  department  since  the  amount  of  the  premium 
varies  from  month  to  month  with  the  amount  of  the 

payroll. The  reclamation  of  errors  account  which  appears  in 
the  classification  is  an  account  which  is  not  often  found. 
To  it  should  be  charged  all  losses  due  to  errors  and 
mistakes  made  by  members  of  the  department.  It  is 
based  on  the  fundamentally  sound  principle  that  each 
department  should  bear  the  burden  of  the  loss  which  it 
causes.  The  great  difficulty  in  actual  practice  is  to  find 
the  ultimate  cause  of  certain  losses.  Sometimes  an 
error  will  not  be  discovered  till  long  after  it  has  been 
made  and  hence  its  trail  may  be  too  obscure  to  be 
traced.  Whenever  practicable,  however,  the  account  is 
excellent  to  have  for  it  helps  to  fix  responsibility. 

Under  the  head  of  wages  and  salaries  will  be  found 
a  retainer  account.  The  account  is  also  an  unusual  but 

very  valuable  record  for  it  shows  the  cost  of  idle-man- 
time  in  the  factory.  It  is  one  of  the  most  important 

detail  accounts  from  the  point  of  view  of  executive  con- 
trol and  one  of  the  few  accounts  that  it  is  often  desir- 
able to  analyze  in  order  to  get  at  the  elements.  It  is 

a  very  valuable  indicator  of  the  efficiency  of  control 
of  manufacturing  operations,  for  whether  business  is 
slack  or  rushing,  work  should  be  so  planned,  scheduled 
and  dispatched  as  to  keep  all  workers  on  the  payroll 
occupied. 

The  Non-Assignable  Expenses 

The  non-assignable  expenses  which  are  mentioned  in 
several  places  are  those  expenses  which  are  chargeable 
to  a  certain  group  of  functions  but  because  of  the 
nature  of  the  expense  are  not  assignable  to  any  depart- 

ment within  the  group.  They  are  usually  few  in  num- 
ber and  small  in  amount  and  while  often  they  present 

knotty  theoretical  problems  are  seldom  troublesome  in 
actual  practice. 

The  decision  whether  or  not  to  open  a  certain  account 
will  depend  on  a  number  of  factors.  If  the  expense  is 
relatively  fixed  in  amount  it  may  often  be  grouped  with 
others  for  that  very  reason.  Its  slight  fluctuations  do 
not  have  any  particular  significance  to  the  business. 
The  expenses  which  vary  rapidly  are  the  ones  which 
most  need  separate  accounts  so  that  they  can  be  care- 

fully watched. 
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BASE  PL^TE — AN  EXPENSE  CLASSIFICATION 

A — Administration  Departments  Expenses. 
(B  to  L  omitted.) 

M — Manufacturing  Departments  Expenses  (for  details  see Plate  M.) 

N — Non-Operating  Expenses. 

P— 
R— S — Selling  Departments  Expenses 

(T  to  Z  omitted.) 

PLATE  M — MANUFACTURING  DEPARTMENTS  EXPENSES 

MA — Auxiliary  Manufacturing  Departments  Expenses  (for 
details  see  Plate  MA.) 

MB— 
MC— 
MD — Direct    Manufacturing    Departments    Expenses    (for 

details  see  Plate  MD.) 
(ME  to  MM  omitted.) 

MN — Non-Assignable  Manufacturing  Expenses  (for  details 
see  Plate  MN.) 

(MP  to  MZ  omitted.) 

PLATE  MA— AUXILIARY  MANUFACTURING 
DEPARTMENTS  EXPENSES 

MAA— 
MAB — Buying  or  Purchasing  Department  Expenses. 
MAC — Cost  Department  Expenses. 
MAD — Manufacturing  Standards  Department   Expenses. 
MAE— 
MAF — Finislied  Stock  and  Shipping  Department  Expenses. 
MAG— 
MAH — Heat,  Light  and  Power  Department  Expenses. 
MAJ — Inspection  Department  Expenses. 
MAK— 
MAL— 
MAM — Maintenance  Department  Expenses. 
MAN — Pattern  Shop  Expenses. 
MAP — Planning  Department  Expenses. 
MAR — Receiving  Department  Expenses. 
MAS — Stores  Department  Expenses. 
MAT — Tool  Manufacturing  Department  Expenses. 
MAV — Internal  Transportation  Department  Expenses. 

(MAW  to  MAZ  omitted.) 

PLATE  MD— DIRECT  MANUFACTURING 
DEPARTMENTS   EXPENSES 

MDA — Assembly  Department  Expenses. 
(MDB  to  MDE  omitted.) 

MDF — Foundry  Department  Expenses. 
(MDG  to  MDL  omitted.) 

MDM — Machine  Shop  Expenses. 
(MDN  to  MDZ  omitted.) 

PLATE    MN— NON-ASSIGNABLE 
MANUFACTURING  EXPENSES 

MNA— 
MNB — Non-Assignable  Building  Expenses. 
MNC— 
MND — Defective  Materials  Expense. 
MNE— 
MNF— 
MNG — Grounds  Expenses. 

(MNH  to  MNV  omitted.) 
MNW — Watchman  Expense. 

(MNX  to  MNZ  omitted.) 

PLATE  MDM— MACHINE  SHOP  EXPENSES 

(MDMA  to  MDME  omitted.) 
MDMF^Fixed  Charges  Account — All  fixed  charges  charge- 

able to  this  department  including  depreciation, 
property  insurance  and  property  taxes  on  the  part 
of  the  building  occupied  by  this  department^  and 
on  all  equipment  used  thereby  including  furniture 
and  fixtures  and  machinery. 

MDMG— 
MDMH — Heat,  Light  and  Power  Account — Cost  of  all  heat, 

light  and  power  used  by  this  department  and  pur- 
chased from  outside  suppliers. 

MDMJ — Insurance,  Employee  Liability,  Account — Cost  of 
all  premiums  of  liability  insurance  carried  on  em- 

ployees who  work  in  this  department. 
MDMK— 
MDML— 

MDMM — Maintenance  Account — for  subdivision  see  Plate MDMM. 

MDMN— 
MDMP— MDMR — Reclamation  of  Errors  Account — Costs  of  reclaim- 

ing, repairing  or  replacing  losses  due  to  mistakes 
made  by  this  department,  or  the  amount  of  such, 
losses  if  they  are  not  reclaimed. 

MDMS — Supplies  Account — Cost  of  all  supplies  used  by  this 
department  including  printed  forms,  stationary, 
oil,  waste,  emery  cloth,  emery  dust,  cooling  fluids, 
small  tools  not  carried  in  the  tool  inventory  such 
as:  fiiles,  hammers,  wrenches,  screw  drivers,  cold 
chisels,  and  materials  used  on  orders  too  small  in 
value  or  too  difBcuIt  of  apportionment  to  be 
charged  to  the  orders. 

MDMT— 
MDMV— MDMW — Wages  and  Salaries  Account — for  subdivisions 

see  Plate  MDMW. 

MDMX— 
MDMY- MDMZ — Miscellaneous  Expense  Account — All  expenses 

chargeable  to  this  department  which  are  not  as- 
signable to  some  other  expense  account  of  this 

department. 
PLATE  MDMM — MACHINE  SHOP  MAINTENANCE 

ACCOUNTS 

MDMMA— MDMMB — Buildings,  Maintenance  of,  Account — All  costs 
of  repairing  and  maintaining  that  part  of  the 
building  occupied  by  this  department  including 
floors,  walls,  windows,  ceilings  and  doors. 
(MDMMC  to  MDMME  omitted.) 

MDMMF — Furniture   and    Fixtures,    Maintenance   of,   Ac- 
count— All  costs  of  repairing  and  maintaining 

the  furniture  and  fixtures  used  by  this  depart- 
ment   including   lighting,    heating,    ventilating 

and    plumbing    fixtures,    chairs,    tools,    desks,       » 
benches,  tables  and  attachments. 
(MDMMG  to  MDMML  omitted.) 

MDMMM — Machinery,   Maintenance  of.   Account — Cost  of 
repairing  and  maintaining  all  machinery   used 
by  this  department  including  all  motors,  shaft- 

ing, lathes,  milling  machines,  planers,  shapers, 
drills,  grinders,  and  all  other   power   operated 
machines,  transportation  machinery  located  per- 

manently in  the  department,  such  as  overhead 
and    monorail    cranes,    hoists    and     auxiliary 
machinery    of    all    kinds    such    as    pneumatic 
hammers. 
(MDMMD  to  MDMMS  omitted.) 

MDMMT — Tools,.  Maintenance  of,  Account — Cost  of  repair- 
ing   and    maintaining    all    tools    used    by    this 

department,  both  hand   and  machine  operated 
tools,  including  lathe  tools,  millers,  large  drills 
and  broaching  tools. 
(MDMMV  to  MDMMZ  omitted.) 

PLATE  MDMW— MACHINE  SHOP  WAGES  AND 
SALARIES  ACCOUNT 

(MDMWA  to  MDMWH  omitted.) 
MDMWJ — Inspectors  Account — Wages  of  all  inspectors 

whose  time  is  given  to  inspecting  work  done  in 
this  department. 

MDMWK— 
MDMWL— MDMWM — Move-men  Account — Wages  of  all  men  whose 

time  is  given  to  moving  material  within  or  from 
this  department. 

MDMWN — Instructors  Account — Wages  of  all  instructors 
whose  time  is  given  to  teaching  workers  in  this 

department. 
MDMWP — Planning  and  Dispatch  Clerks  Account — Wages 

of  all  clerks  located  in  this  department  whose 
time  is  given  to  planning  or  dispatching  work 
through  this  department. 

MDMWR — Retainers  Account — All  wages  paid  workers  to 
retain  them  at  the  factory  when  they  are  tem- 

porarily not  employed  through  no  fault  of  their 
own,  as  because  of  lack  of  material,  breakdown 
of  machinery  or  stoppage  of  power. 

MDMWS — Supervision  Account — Wages  and  salaries  of  the 
foremen  and  his  immediate  assistants  whose 
time  is  given  to  supervising  the  work  of  this  de- 

partment. (MDMWT  to  MDMWT  omitted.) 
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Testing  Bearing  Metals  and 
Lubricants 

Bv  Major  F.  Johnstone-Taylor 

Up  to  a  comparatively  recent  date,  the  question  of 
lubrication  was  subject  to  little  or  no  scientific  investi- 

gation. Bearings  were  designed  so  that  the  pressure 
per  square  inch  of  bearing  surface  did  not  exceed  a 
certain  limit,  oil  was  applied  thereto  by  simple  methods 
and,  provided  that  what  was  thought  to  be  a  suitable 
bearing  metal  was  used,  running  conditions  were  left 
to  take  care  of  themselves.  With  ordinary  speeds  and 
no  great  weight  on  the  journals,  such  bearings,  lined 
usually  with  some  form  of  babbitt,  gave  fairly  satis- 

factory results.  As  they  were  of  a  comparatively 
simple  nature,  they  were  more  or  less  easy  to  replace 
if  they  failed  through  overheating  or  other  cause. 

The  advent,  however,  of  high  speeds  and  continually 
higher  speeds  together  with  the  necessity  of  permitting 
increased  bearing  pressures,  soon  made  it  evident  that 
something  more  than  mere  wick  feed  was  necessary  for 
supplying  oil.  The  general  design  of  bearings  subject 
to  high  speeds  and  heavy  pressures  had  to  undergo 
considerable  revision.  The  actual  qualities  of  oil  sup- 

plied for  different  purposes  had  to  be  determined  with 
greater  precision  than  hitherto  if  they  were  to  really 
suit  the  wide  variety  of  conditions  called  for.  In  other 
words,  merely  to  run  up  a  bearing  with  any  handy 
anti-friction  metal  and  then  to  oil  it,  is  a  procedure 
which  has  now  a  very  limited  application. 

During  the  last  few  years  extensive  laboratory  ex- 
periments have  been  made  in  England  to  arrive  at 

something  like  a  definite  conclusion  on  the  whole  ques- 
tion of  bearings.  The  apparatus  used  and  the  results 

obtained  afford  information  valuable  to  the  designer 
and  experimental  engineer. 

Measurement  of  Oil  Film 

The  measurement  of  oil  film  thickness  and  the  fric- 
tional  resistance  formed  the  basis  of  a  series  of  experi- 

ments at  the  Manchester  School  of  Technology.  The 
apparatus  employed  was  specially  designed  for  the  pur- 

pose, and  the  measurements  of  the  oil  film  thickness 
and  the  shear  or  frictional  resistance  that  have  been 
obtained  from  it  up  to  the  present  are  of  interest. 

The  apparatus  is  shown  in  Fig.  1.  It  consists  essen- 
tially of  a  cast-iron  casing  A  provided  with  two  gun- 

metal  bearings  in  which  runs  the  mild  steel  journal  B 
with  speeds  of  from  2,500  to  6,000  r.p.m.  obtainable  by 
means  of  a  belt  drive  from  a  small  electric  motor. 
The  central  portion  of  the  journal,  2.5  in.  in  diameter, 
is  embraced  by  two  opposing  symmetrically  shaped 
white  metalled  bearings  CC,  each  4  in.  long  and  care- 

fully scraped  to  fit  the  journal  as  exactly  as  possible 
over  an  arc  of  contact  of  90  deg.  These  bearings  are 
secured  to  two  arms  DD  which  are  held  together  by 
means  of  two  independent  links  provided  with  knife- 
edge  attachments.  The  lower  pair  of  these  knife-edges 
EE  are  maintained  at  a  fixed  distance  apart.  The  upper 
pair  FF  are  relatively  movable  and  are  controlled  by 
the  calibrated  spring  G  which  can  be  compressed  by  a 

wing  nut,  so  that  any  desired  pi'essure  can  be  exerted 
by  the  bearings  on  the  journal,  with  the  lower  knife- 
edges  acting  as  a  fulcrum. 

The  weight  of  the  arms  and  their  various  fittings  is 
counterbalanced  by  means  of  the  four-rod  suspension 
shown  in  Fig.   1  to  relieve  the  journal  of  all  vertical 

pressure.  The  position  of  these  points  of  suspension 
on  the  arms  are  chosen  so  as  to  maintain  just  the 
sufficient  rotational  stability  about  the  journal  axis  to 
keep  the  arms  in  their  normal  vertical  position  without 
interfering  with  the  possible  displacements  of  the  arms 
relative  to  one  another.  The  casing  A  is  filled  with  oil 
to  a  level  of  about  3  in.  above  the  top  of  the  journal. 
A  copper  water  circulation  coil,  not  shown,  is  inserted 
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FIG.   1- 

-APPARATUS  FOR  MEASURING  OIL  FILM 
THICKNESS  AND  SHEAR 

in  the  lower  half  of  the  casing  to  facilitate  temperature 

regulation. 
The  operation  of  the  apparatus  depends  on  the  fact 

that  with  a  rotation  of  the  journal  a  wedge-shaped  film 
of  oil  will  be  introduced  between  each  brass  and  the 
journal.  The  thickness  of  this  film  will  depend  on  the 
pressure,  the  rubbing  speed  and  the  viscosity  of  the  oil. 
The  formation  of  this  film  is  necessarily  accompanied 

by  small  displacements  of  the  arms  holding  the  brasses. 
The  only  restraint  to  the  relative  motion  is  that  supplied 

by  the  spring.  To  measure  these  relative  displace- 
ments, two  micrometers,  one  vertical  and  one  horizontal, 

are  fitted  at  the  end  of  the  arms.  With  the  measure- 
ments  thus   obtained,   the   actual   displacement   of  the 

G  -^   ;;   1   1     _^^D 

FIG.    2— APPARATUS   USED    IN    EXPERIMENT 
WITH  MICHELL  PADS 



May  10,  1923 Build  Bigger  Profits  vdth  Better  Equipment 
701 

brasses  relative  to  the  journal  and  the  thickness  of 
the  film  can  be  calculated.  The  shear  or  frictional 
resistance  is  determined  by  the  measurement  of  the 
horizontal  force  required  at  the  end  of  the  arms  to 
counteract  the  turning  effect  about  the  journal  axis 
and  maintain  the  arms  in  their  normal  vertical  position. 

The  procedure  adopted  when  taking  observations 
is  briefly  as  follows :  The  oil  is  brought  to  the  required 
temperature  by  the  rotation  of  the  journal  with  the 
spring  set  for  some  convenient  load  and  is  maintained 
at  this  temperature  by  the  regulated  flow  of  cooling 
water  through  the  coil  until  the  whole  apparatus  has 
become  correspondingly  warmed  up.  The  journal  is 
then  stopped  and  the  spring  is  correctly  adjusted  to 
give  the  desired  test  load  on  the  brasses.  Initial  zero 
readings  are  taken  and  the  journal  is  restarted.  Meas- 

urements are  made  for  a  series  of  gradually  increased 
speeds,  at  the  end  of  which  the  journal  is  stopped  and 
the  zero  readings  again  taken  as  a  check.  From  a 
complete  set  of  results  the  following  formulas  were 
deduced : 

X0.46  »»•" 6  =  0.00986  —      „      inches 

p  =  0.0370  X"-*^  •'''•*"  P'-''^  lb.  per  square  inch 
where  X  is  viscosity  in  degrees  per  square  centimeter 

y  =  Rubbing  speed,  ft.  per  second 
P  =  Intensity    of    pressure    on    brasses    in    lb.    per 

square  inch. 
The  intensities  of  pressure  and  shear  are  reckoned 

on   the   full   projected   area   of   the   journal,    10    sq.in. 
These    formulas    compare    not    unfavorably    with    the 
purely  theoretical  formulas: = '  (^) 

p    =    K     (XP>/)»5 

The  discrepancy  affecting  the  indices  is  possibly  at- 
tributable to  the  combined  effect  of  lateral  flow  or  side 

leakage  and  variations  of  viscosity  along  the  arc  of 
contact  due  to  rise  in  temperature  of  the  oil  film. 

Both  of  these  factors  are  neglected  in  the  simple  theo- 
retical treatment.  It  is  important  to  notice,  however, 

that  both  the  experimental  and  theoretical  formulas  are 
in  agreement  respecting  the  dependence  of  shear  on 
load.  This  fact  is  in  direct  opposition  to  the  usually 
accepted  statement  that  shear  is  independent  of 
pressure. 

Experiment  with  Michell  Pads 

The  investigation  of  lubrication  problems  is  com- 
plicated by  the  number  of  factors  involved.  Each  of 

these  factors  must  be  isolated,  and  its  influence  noted 
before  reliable  deductions  can  be  made  from  experi- 

mental data.  Not  only  must  variations  in  speed  and 
resistance  be  plotted  against  pressure,  but  the  viscosity 
of  the  lubricant  must  be  plotted  against  temperature 
and  converted  into  oil  film  shear  at  these  varying  speeds 
and  pressures,  before  experimental  results  can  be 

directly  compared  with  Osborne  Reynold's  theory  of lubrication. 

The  tests  under  consideration  were  made  with  seg- 
mental pivoted  blocks  or  pads  of  the  Michell  typ?-  The 

apparatus  used  consisted  of  an  electric  motor  of  1  hp. 
with  a  vertical  spindle.  The  bottom  end  of  the  spindle 
was  carried  in  a  Michell  thrust  bearing,  and  the  top 
of  the  spindle  was  provided  with  a  flat  disk  supporting 
a  similar  bearing  upon  which  the  observations  were 
made.  The  spindle  of  the  motor  is  loaded  by  a 
weighted  lever  with  a  ball  knife  edge  to  nullify  friction. 

Referring  to  Fig.  2,  A  is  the  loading  lever,  B  an  oil 
retaining  ring  in  the  cover.  The  retaining  ring  is 
shown  at  C  and  the  revolving  thrust  plate  at  D.  At 
E  is  the  thrust  collar  and  at  G  the  pads.  At  H  is 
shown  the  motor  shaft. 

The  pads  and  collars  are  finished  by  precision  grind- 
ing so  that  when  the  pads  are  slid  dry  on  to  the  collar 

the  suction  is  sufficient  for  the  collar  to  be  lifted  by  its 
adhesion  to  the  pads.  The  leading  edges  of  the  pads 
are  rounded  to  about  2V  in.  radius.  As  a  further 
precaution,  the  pull  of  the  torque  arm  is  measured  in 
both  directions  and  the  difference  taken  as  being  the 
actual  pull.  The  viscosity  of  the  lubricant  used  was 
determined  by  means  of  a  Michell  viscometer. 

In  the  case  of  pads  pivoted  at  or  near  the  theo- 
retically correct  position  the  results  obtained  experi- 
mentally are  in  close  agreement  with  those  calculated 

from  pure  theory.  This  is  especially  so  if  allowance 
is  made  for  slight  errors  of  observation  in  the  experi- 

mental results  and  the  approximations  made  in  the 
theory.  Tests  were  also  made  with  centrally-pivoted 
pads  but  the  results  no  longer  agree  with  theory,  and 
such  pads  are  very  much  less  efficient  than  those  offset. 

Experiments  with  Bearing  Metals 

The  National  Physical  Laboratory  of  Great  Britain 
has  recently  installed  a  simple  apparatus  for  testing 
bushes.  This  machine  is  illustrated  diagrammatically 
in  Fig.  3.  The  bush  under  test  is  A,  the  journal  is  B, 
a  spherical  bush  holder  C.  A  pointer  D  is  the  indi- 

cator on  a  suitable  scale;  E  is  the  loading  beam;  FF 
the  loading  weights  and  GG  the  weights  for  balancing 
friction. 

In  the  machine  shovm  in  Fig.  3,  arrangements  are 
made  for  working  at  high  pressures  and  for  supplying 
an  excess  of  oil  to  the  bush  under  test.  The  oil  is 

supplied  from  a  displacement  cylinder  which  is  sep- 
arately driven  by  an  electric  motor.  In  this  way  the 

flow  of  oil  can  be  regulated  at  a  speed  independent 
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FIG.    3 — APPARATUS    FOR    TESTING    BUSHES 

of  that  of  the  friction  machine,  and  the  bearing  can 
be  flooded  before  starting  the  motion  of  the  journal. 

In  the  machine,  a  bush  in  a  suitable  holder  is  run 
upon  a  journal  turned  on  the  end  of  the  shaft.  The 
load  is  applied  to  the  frame  by  means  of  a  lever  and  a 
parallelogram  of  links,  so  that  a  rotation  of  the  holder 
about  the  shaft  will  not  displace  the  line  of  pull  from 
the  axis  of  the  shaft.  By  this  means,  very  high  loads, 
up  to  10  tons,  can  be  applied.  Some  error,  however, 
might  be  introduced  if  the  knife  edges  did  not  always 
seat  themselves  in  the  same  place,  and  if  the  bush  be- 

came displaced  radially  from  the  center  of  the  shaft. 
Tests  can  be  carried  out  in  both  directions  of  rotation, 
and  if  the  radial  shaft  is  constant,  its  effect  is  elimi- 
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nated  in  taking  the  mean  torque  in  the  two  directions. 
In  a  dead  load  test  on  another  machine,  the  bearing 

surface  consisted  of  four  rings,  each  J  in.  wide.  The 
shaft  diameter  was  2  in;  so  that  the  projected  area  was 

4  sq.in.  In  the  series  of  tests  on  the  lever-loaded 
machine  shown  in  Fig.  3  the  axial  length  of  metal 
in  the  bush  was  1.82  in.  and  the  diameter  2  in.  so 
that  the  projected  area  was  3.64  square  inches. 

In  the  lever-loaded  machine,  the  oil  is  supplied  to 
the  underside  of  the  bearing  by  means  of  a  displace- 

ment ram  and  no  oil  grooves  are  necessary.  It  is  to 
be  noted  that  the  underside  in  each  case  is  the  surface 
free  from  pressure  and  the  film  of  oil  is  carried  round 
to  the  pressure  side  by  the  shaft  or  journal.  The  bore 
of  the  bush  is  0.004  in.  larger  than  the  diameter  of 
the  shaft. 

From  tests  made  on  white  bearing  metal,  it  appears 
that  for  loading  up  to  250  lb.  per  square  inch  without 
force-feed  lubrication,  this  metal  gives  as  good  results 
as  may  be  expected  from  such  a  bearing,  but  with 
heavier  loads,  seizing  may  occur.  Suitable  metal  may 
become  very  hot  without  running  out,  for  at  the  end  of 
the  first  series  of  tests  the  temperature  estimated  from 
the  coloring  of  the  shaft  must  have  been  locally  as 
high  as  700  deg.  F.  Under  forced  lubrication,  a  pro- 

prietory article  known  as  Friary  metal  has  given  extra- 
ordinarily good  results  as  regards  friction.  Even  with 

a  load  of  over  1,000  lb.  per  square  inch,  this  metal 
showed  no  signs  of  wear  or  flow,  although  the  tempera- 

ture rose  to  200  deg.  F.  The  oil  used  in  the  tests  was 
a  moderately  heavy  motor  engine  oil.  The  above  re- 

sults refer  to  bearings  in  which  the  metal  is  run  in 

from  a  ladle.  It  is  possible  that  die-cast  bearings  would 
give  still  higher  safe  running  loads. 

The  Disease  Called  Drafting — Discussion 
By  G.  W.  Nusbaum 

On  page  960,  Vol.  57,  of  the  American  Machinist, 

Elam  Whitney  discusses  under  the  above  title  Entropy's 
reference  to  drafting  as  a  disease  and  points  out  some 
very  pertinent  facts.  However,  there  is  a  phase  of  the 
trouble  which  has  not  yet  been  brought  to  light  in  print. 

The  point  raised  by  the  writer  of  the  above  discus- 
sion, i.e.,  that  the  compensation  of  designers  is  too  often 

inadequate  as  compared  with  other  lines  of  endeavor 
which  require  no  technical  education  and  very  little 
inventive  genius,  is  certainly  true.  Under  the  present 
conditions  the  pay  of  the  real  designer  or  engineer  and 
that  of  a  draftsman  are  practically  the  same,  the  for- 

mer suffering  from  a  title  which  he  has  not  been  able 
to  outgrow,  due  to  conditions  over  which  he  has  no 
control. 

Webster  defines  a  draftsman  as  "one  who  draws  plans 
or  sketches  of  machinery,  structures  and  places;  also, 

more  generally,  one  who  makes  drawings  of  any  kind." 
It  will  be  noted  that  in  this  definition  no  reference  is 
made  to  designing,  nor  to  the  engineering  qualifications 
necessary  to  do  so.  In  other  words,  the  term  implies 
that  the  activities  of  a  draftsman  are  purely  those  of 
an  artisan.  With  this  definition  in  mind,  and  it  is 
undoubtedly  the  generally  accepted  one,  it  is  evident 
that  most  manufacturing  concerns  must  have  many  em- 

ployees who  do  more  than  draw  plans.  Before  the  plan 
is  drawn  it  must  be  conceived  and  proportioned  to  satis- 

factorily withstand  the  stresses  to  which  the  final  ma- 
chine or  structure  will  be  subjected  when  performing 

its  required  functions.  These  employees  are  usually 
members  of  the  drafting  room  force,  having  titles  which 
do  not  convey  any  idea  as  to  their  actual  duties  and 
accomplishments. 

As  long  as  a  man  works  in  a  so-called  "drafting 
room"  he  is  called  a  draftsman,  regardless  of  the  nature 
of  his  duties.  If  he  is  concerned  purely  with  designs 
and  never  produces  a  drawing,  he  is  called  a  draftsman ; 
when  he  reaches  the  top  of  the  ladder  he  is  given  the 

designation  of  "chief,"  but  the  term  "draftsman"  still 
clings  to  him.  The  title  is  like  a  leech  and  cannot  be 
shaken  off  without  leaving  the  drafting  room  for  other 

employment.  To  the  writer's  mind,  it  is  just  as  erro- 
neous to  call  men  draftsmen  simply  because  they  are 

working  in  drafting  rooms,  although  they  are  doing 
engineering  work,  as  it  is  to  call  an  engine  driver  an 
engineer. 

About  a  year  ago  the  writer,  as  president  of  the 
American  Society  of  Marine  Draftsmen,  spoke  to  a 
national  convention  of  that  body  on  the  subject  of  the 

term  "draftsmen"  being  a  misnomer.  This  society  has 
since  changed  it^  name  to  the  American  Society  of 
Marine  Designers.  This  change  by  a  large  body  of 
men  actually  employed  in  drafting  rooms  shows  their 

recognition  of  the  misapplication  of  the  term  "drafts- 

men." 

If  the  drafting  rooms  are  to  continue  to  draw  men 
who  are  capable  of  carrying  major  designs  to  comple- 

tion, there  should  be  more  incentive  held  out  to  them 
than  the  prospect  of  having  the  perpetual  title  of 
"draftsman." 

Meeting  the  Race  Problem  in  Industry 
By  a.  K.  Lewis 

Director  Personal  Service  Division, 
The  American  Rolling  Mill  Co. 

Believing  that  the  right  kind  of  colored  people  are 
attracted,  as  are  whites,  by  a  pleasant  environment; 

that  they  appreciate  a  home  with  a  garden,  a  bath,  elec- 
tric lights,  cistern  water  and  such  improvements,  houses 

of  this  character  were  built  and  sold  on  easy  terms  to 
colored  people.  This  development  extends  in  several 
blocks  on  both  sides  of  two  fine  streets  and  every  home 
was  sold  to  a  colored  workman. 

Realizing  that  wherever  two  races  work  in  close 
proximity,  there  is  likely  to  be  friction,  steps  were 
taken  to  prevent  this  as  far  as  possible.  These  colored 
people,  through  prominent  speakers  of  their  own  race, 
and  responsible  white  men,  were  told  that  the  only  way 
they  can  live  happily  with  white  people  is  by  doing 
their  work  so  well  and  by  being  such  good  neighbors 
and  citizens  that  the  white  man  will  be  glad  to  help 
them.  They  were  told  that  the  black  man  and  the 
white  man  are  different;  that  the  colored  man  is  no 
more  an  inferior  white  man  than  is  the  white  man  a 
superior  negro.  Both  must  together  travel  along  the 
highway  of  Progress,  and  the  colored  man,  of  necessity, 
occupies  the  rear  of  the  procession  because  he  has 
nothing  in  his  historical  background  that  the  white  man 
wants — neither  language,  nor  laws,  nor  religion.  Nei- 

ther color,  nor  art,  nor  traditions.  To  keep  pace  with 
the  white  man,  the  colored  man  needs  must  share  in 

the  white  man's  priceless  possessions.  And  the  colored 
man  must  retain  the  white  man's  good  will,  for  in  any 
conflict  the  colored  man  must  necessarily  lose. 

Excerpts  from  a  speech  delivered  at  the  National  Conference  of 
Business  Paper  Editors  at  Mlddletown,  Ohio. 
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The  Advantages  of  Unilateral  Tolerances 
By  E.  C.  peck 

General  Superintendent,  Cleveland  Twist  Drill  Company 

The  economy  of  being  able  to  use  standard  gages — 
Necessity  of  an  unvarying  zero  point — Comparison 

with  the  bilateral  system 

IT  SEEMS  best  in  the  discussion  of  this  subject  to 
approach  it  in  an  elementary  way  and  by  this  means 
ascertain  the  worth  of  the  foundation  on  which  it 

stands.  If  this  foundation  is  sound,  the  structure  prac- 
tical, and  its  use  of  econom- 

ical value,  it  is  bound  to 
■commend  itself  to  those 
whose  interest  and  vocation 

are  vitally  affected. 

Why  do  we  need  any  sys- 
tem of  tolerances?  What 

part  do  tolerances  play  in 
the  commerce  and  manufac- 

ture of  the  world? 

The  moat  important  or 

primary  purpose  of  toler- 
ances is  for  interchangeable 

manufacture.  No  discussion 

of  any  tolerance  system 
should  have  recognized 
weight  which  does  not  have 
the  attainment  of  interchangeability  as  its  ultimate  goal. 

The  greatest  economic  value  of  labor  is  found  in 

quantity  production  of  mating  parts  by  interchangeable 
manufacture.  The  interchangeable  system  also  gives  to 

the  consuming  public  the  greatest  value  for  the  pur- 
chase price  of  an  article  and  the  best  service  in  renewal 

of  repair  parts.  As  a  direct  result  of  interchangeable 
manufacture  the  cost  of  many  commodities  is  brought 
within  the  means  of  the  masses,  thereby  still  further 

increasing  the  economies  to  be  derived  from  quantity 
production. 

Some  localities  and  countries  have  progressed  more 

in  the  application  of  interchangeable  manufacture  than 

others  and  have  thereby  reaped  greater  profits  and  ob- 
tained better  business  footholds.  It  would  seem  that 

recognized  standard  practice  in  such  countries,  evolved 

after  years  of  experience,  should  be  most  carefully  con- 
sidered before  being  discarded  as  wrong. 

There  are  several  degrees  of  interchangeability,  or 
at  least  several  meanings  to  the  exact  interpretation  of 
the  term. 

"Strict  interchangeability  consists  in  making  the  different 
parts  of  a  mechanism  so  uniform  in  size  and  contour  that 
each  part  will  fit  and  properly  function  in  any  one  of  the 
whole  number  of  mechanisms,  no  matter  when  or  where 
it  is  made.  It  will  be  noted  that  this  definition  means  that 
each  part  of  the  mechanism  of  a  certain  model  will  fit  any 
of  the  mechanisms  of  the  same  model,  regardless  of  the 
lot  to  which  it  belongs  or  the  year  it  was  made. 

THE  ADVANTAGES  of  Unilateral  Toler- 
ances and  their  effect  on  economical  man- 

ufacture are  of  such  vital  importance  that  the 

system  should  be  thoroughly  understood  by 

all  concerned,  by  all  having  to  do  with  eco- 
nomical production.  We,  therefore,  urge  a 

careful  study  of  the  comparative  simplicity  of 

the  Unilateral  system,  its  economy  in  gages 

and  its  other  advantages. 

Quotations    are    all    from    previous    papers    on    Itindred    subjects 
written  by   the  author. 

"Some  interchangeability  consists  in  making  each  part 
fit  any  mechanism  in  a  certain  series,  that  is,  the  inter- 

changeability exists  only  in  the  same  series. 
"Selective  assembly  is  often  termed  interchangeability 

but  it  is  merely  assembly  without  fitting.     It  is  used  where 
close  work  and  good  fits  are 

   desired  and  consists  in  se- 
lecting by  trial  the  largest 

internal  members  and  assem- 
bling them  with  the  largest 

external  members,  thus  lim- 
iting the  freedom  of  fits  and 

still  allowing  a  reasonable 
tolerance  in  machining.  The 

following  example  will  illus- 
trate this:  If  ten  one-inch 

holes  should  vary  from  stand- 
ard size  to  0.001  in.  oversize 

and  ten  shafts  were  selected 
from  a  lot  which  gave  the 
desired  kind  of  fit  in  each 
pair  of  mating  parts,  they 
would  function  properly  with- 

out fitting,  but  it  is  evident 
that  the  largest  of  these 

shafts  would  not  interchange  with  the  smallest  holes  and 
give  the  desired  results  if  good  fits  were  required.  There- 

fore, interchangeability  by  this  method  is  very  limited. 

"It  will  be  noted  that  the  definition  of  strict  interchange-' 
ability  given  does  not  necessarily  mean  that  the  parts  must 
be  made  without  hand  work,  although  that  is  usually  con- 

sidered desirable.  It  does  mean,  however,  that  when  the 
mating  parts  are  completed,  by  whatever  process,  they 
must  assemble  and  function  properly  without  fitting  indi- 

vidual parts  one  to  the  other.  On  this  point  hinge  some 
of  the  controversies  on  interchangeable  manufacture  and  the 
advisability  of  its  application. 

"It  must  be  realized  that  the  rapid  production  of  a  large 
number  of  interchangeable  parts  such  as  was  demanded 
during  the  world  war,  necessitates  their  manufacture  in  a 
number  of  separated  shops.  For  all  of  these  part.^  to  be 
within  the  specified  limits  for  size,  requires  that  each  shop 
must  first  have  a  master  gage  representing  these  limits. 

"To  produce  a  number  of  master  gages  which  shall  be 
identical  within  very  close  limits  requires  standards  that 
are  accurate  and  identical  all  over  the  manufacturing 
world,  or  the  master  gages  would  have  to  be  made  by  a 
single  concern  which  had  accurate  standards.  If  master 
gages  were  made  by  gage  makers  whose  standards  were 
not  accurate,  there  could  not  be  strict  interchangeability 
of  the  parts  made  to  them.  Thus  the  immense  value  of 
the  accuracy  of  the  standard  gages  is  obvious  for  the  pur- 

pose of  verifying  gages  of  all  kinds. 

"In  a  pair  of  mating  parts  that  move  freely,  there  is  a 
space  or  clearance  between  the  mating  surfaces.  This 
space  is  large  or  small,  according  to  whether  the  fit  is  loose 
or  tight.  If  this  space  be  gradually  reduced,  a  condition 
will  ultimately  be  reached  in  which  there  is  no  space  or 
clearance  between  mating  surfaces;  that  is,  they  fit  metal 
to  metal  without  shake.     Then  any  movement  of  the  parts. 
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one  within  the  other,  will  require  some  force  if  the  sur- 
faces are  accurate  and  smooth  and  both  members  are  of 

the  same  size.  When  this  conditions  of  mating  parts 
exists,  then  the  dimensions  of  the  parts  making  this  fit 

should  be  the  exact  standard  or  basic  value." 

This  is  the  point  at  which  interference  of  metal  be- 
gins. I  have  termed  this  the  zero  point  and  a  series 

of  these  points  the  zero  line.  Tolerance  on  external 

members  is  plus  or  above  this  line  and  tolerance  on 
internal  members  and  allowance,  if  any,  is  minus  or 
below  this  line,  as  shown  in  the  illustration  herewith. 

This  zero  line  is  then  the  place  at  which  interference 
of  metal  begins  to  take  place,  and  the  zero  line  should 
represent  the  exact  standard  of  basic  value  of  the 
dimension  because  a  correct  pair  of  mating  standard 
gages  checks  the  dimensions  of  a  pair  of  mating  parts 
against  interference.  This  means  that  the  minimum 
dimension  of  the  external  member  and  the  maximum 
dimension  of  the  internal  member  of  a  pair  of  mating 
parts  that  fit  without  shake,  are  standard  or  basic. 

This  fit  without  shake,  is  the  hardest  kind  of  fit  to 
make  and  standard  gages  bought  in  the  open  market 
are  the  "go  gages"  for  this  fit  and  immediately  check  an 
interference  of  metal. 

Strict    interchangeability    can    be    maintained    only 
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GRAPHICAL,  SKETCH  OF  ZERO  POINT 

when  the  interference  of  metal,  or  zero  line,  between 

mating  parts  takes  place  at  a  fixed  relation  to  the  basic 
or  standard  dimension. 

This  seems  so  obvious  that  it  scarcely  needs  explana- 
tion. It  must  be  plain  that  if  every  locality  and  every 

country  agreed  that  the  zero  or  interference  line  should 

be  0.001  in.  over  basic  and  worked  to  this  system,  inter- 
changeability could  be  maintained. 

It  must  be  equally  plain  that  if  one  locality  or  coun- 
try adopted  the  plan  of  having  the  zero  line  or  point 

at  which  interference  takes  place  0.001  in.  over  basic 
or  standard,  another  0.001  in.  below  basic  or  standard, 
and  still  another,  at  a  point  exactly  agreeing  with  basic 
or  standard,  there  could  be  no  strict  interchangeability 
in  mating  parts  among  these  three  countries. 

Such  a  condition  is  analogous  to  a  variation  in  the 
values  of  standards.  Suppose  the  American  inch  was 
0.001  in.  smaller  than  the  British  and  0.002  in.  smaller 
than  the  French,  interchangeability  of  product  among 
these  countries  would  be  lost ;  the  product  nearly  worth- 

less; the  economy  aimed  at  lost  because  the  product 
would  have  to  be  special  for  each  country,  and  the  low 

cost  due  to  quantity  production  would  thus  be  unrea- 
lized. 

It  is  impossible  in  my  judgment  to  put  too  much 
emphasis  on  the  basic  or  fundamental  fact  that,  where 
interchangeability  is  desired  there  must  be  a  fixed  and 
unchanging  point  in  relation  to  the  basic  or  standard  at 
which  the  interference  of  metal  takes  place.  The  mas- 

ter gages  or  standard  gages  of  nominal  sizes  ordinarily 
available  everywhere,  conform  to  the  fundamental  that 

they  are  produced  under  ideal  conditions  and  are  iden- 
tical within  any  limits  now  being  discussed.  A  system 

dependent  directly  on  these  standard  gages  for  checking 

the  wear  limit  of  the  "go  gages"  is  inherently  superior 
to  one  dependent  on  another  set  of  master  gages  whose 
limits  vary  from  the  standard  gages  of  nominal  sizes. 

The  unilateral  system  of  tolerances  complies  exactly 

with  this  basic  principle.  The  bilateral  system  of  toler- 
ances violates  this  basic  principle. 

Strict  interchangeability  demands  control  of  the 
dimensions  of  the  minimum  external  and  maximum  in- 

ternal members.  If  the  interference  of  metal  is  inten- 
tional, as  in  tight  fits,  control  of  these  two  dimensions 

is  also  the  important  factor  as  well  as  in  free  fits  in 
order  to  prevent  the  assembly  of  mating  parts  that  are 

too  tight.  There  should  be  no  confusion  or  misunder- 
standing in  regard  to  the  assembly  of  mating  parts  by 

interchangeable  manufacture — the  parts  will  as.semble 
and  function  when  no  external  member  is  smaller  and 
no  internal  member  is  larger  than  the  prescribed  limit. 
If  a  system  is  set  up  which  intends  the  use  of  worn 
gages,  these  basic  truths  are  cast  aside  because  gages 
do  not  wear  uniformly  in  either  size  or  contour  and 
hence  cannot  control  either  limiting  dimension  when 
worn. 

It  is  a  delusion  to  think  that  either  on  account  of 
gage  wear,  gage  tolerance,  or  for  any  other  reason,  the 
zero  point  can  be  crossed  without  destroying  practical 
and  economical  interchangeability. 

For  analysis  and  comparison  I  will  use  a  hole  for 
three  classes  of  fit:  Snug,  1  in.  ±  0.0005;  free,  1  in. 
±  0.001;  loose,  1  in.  =t  0.002,  as  dimensioned  by  the 
bilateral  system.  A  glance  immediately  indicates  three 
minimum  as  well  as  three  maximum  holes.  The  zero 
point  or  interference  of  metal  takes  place  respectively 
0.0005  in.,  0.001  in.  and  0.002  in.  below  the  basic  size 

1.0000  in.  This  will  require  three  "go  gages"  none  of 
which  are  basic,  all  being  special.  The  pieces  made  in 
large  quantities  will  have  to  be  kept  stored  separately 
to  obtain  the  kind  of  fit  desired  and  prevent  an  inter- 

ference of  metal  with  shafts  made  for  a  higher  grade 
of  work  than  mated  for  where  the  minimum  hole  occurs. 

These  gages  cannot  be  handed  down  to  the  next 

succeeding  poorer  grade  of  fit  without  refinishing  be- 
cause they  will  be  worn  taper.  There  will  also  be  the 

cost  of  re-marking  for  the  new  class  of  fit.  The  same 
may  be  said  of  solid  reamers.  From  the  largest  solid 
reamer  that  could  be  used,  to  the  smallest  for  all  three 
fits  before  it  is  thrown  away,  there  is  a  wear  of  0.004  in. 
under  ideal  conditions. 

Using  the  same  examples  by  the  unilateral  system  the 
hole  dimensions  are: 

Snug  Fit,  1  in.. 0.001    „       T^v   1  •        +0.002 
;  Free  Fit,  1  in., 

■0.000' 

Loose  Fit,  1  in., -f  0.004 

—  0.000  ■ 

—  0.000 ' 
We  have  at  once  one  uniform  minimum  hole  and  that  is 

basic  1.0000  in.  The  standard  1-in.  plug  is  the  "go  gage" for  all  three  classes  of  fits.  The  interference  of  metal 
takes  place  at  the  same  unvarying  zero  point,  the  basic 
dimension.  There  is  required  one  standard  gage  for  the 

"go  gage,"  which  can  be  bought  in  the  open  market, 
for  all  three  fits  as  against  three  special  "go  gages"  by 
the  bilateral  system.  There  is  no  difference  in  gage 

cost  in  either  system  for  the  "no  go  gnges." 
In  manufacture,  the  holes  are  quite  commonly  (and 

may  well  be)  made  with  the  same  tools ;  in  either  system 

inspection  will  pass  all  holes  which  the  "no  go  gage" 
for  the  snug  fit  class  will  not  enter. 

In  the  unilateral  system,  if  the  same  go  gage  ac- 
cepts all  of  these  pieces  as  well,  every  one  of  them  can 

be  used  for  interchangeable  assembly  for  any  one  of 
the  three  classes  of  fits  without  further  classification. 
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705 In  the  bilateral  system  three  inspections  with  three  dif- 

ferent "go  gages"  will  have  to  be  made  and  the  holes 
belonging  to  each  class  of  fit  kept  separate,  with  atten- 

dant trouble  and  losses. 

The  wear-life  of  a  tool  depends,  all  factors  being 
alike  in  each  case,  on  the  amount  the  tool  is  over  the 
minimum  hole  size  at  the  beginning  of  its  life,  and  not 
on  the  relation  of  the  size  to  the  basic  or  standard. 
It  is  the  practice  in  the  United  States  to  make  all  solid 

reamers  slightly  over  basic  for  wear  life,  and  not  ex- 
actly standard,  as  some  British  engineers  suppose. 

In  interchangeable  manufacture  in  the  United  States, 

it  is  the  predominating  practice  to  use  adjustable  ream- 
ers, returning  them  to  the  tool  room  for  correction  as 

soon  as  the  standard  plug-gage  will  not  enter  the  holes. 
Years  of  experience  have  taught  us  that  this  procedure 
maintains  accuracy  and  quality  of  holes  at  a  low  cost, 
at  the  same  time  enables  us  to  transfer  the  skill  of  a 
good  tool  maker  through  the  tool  room  to  the  machine 

operators  and,  best  of  all,  provides  for  strict  inter- 
changeability.. 

Easier  to  Dimension  Drawings  in  Unilateral 

It  will  now  be  shown  that  the  work  of  dimensioning 
and  revising  of  tolerances  on  drawings  is  less,  for  the 
unilateral  system  requires  less  mental  effort  and  there- 

fore tends  toward  economy  and  accuracy. 

"It  is  almost  universally  agreed  that  allowance  or  mini- 
mum clearance  is  a  designer's  term  and  from  his  standpoint 

the  important  factor  in  a  fit.  This  is  certainly  true  if  the 
designer  is  really  competent  and,  as  he  is  responsible  for 
the  proper  functioning  of  the  mechnism,  he  has  a  right  to 

insist  on  the  accepted  fundamental — 'allowance  (neutral 
zone  or  minimum  clearance)  must  never  be  encroached  upon 

from  any  cause.' " 

The  important  factor,  from  the  manufacturing  stand- 
point, is  the  tolerance  allowed.  Thus  allowance  and  tol- 

erance are  each  required  by  two  different  parties,  some- 
times so  widely  separated  as  to  never  even  see  each 

other.  They  must  not,  therefore,  be  confused  nor  tam- 
pered with  by  the  wrong  party  or  trouble  will  ensue. 

To  illustrate,  I  will  take  as  an  example  a  hole  with 
a  free  running  shaft  and  as  a  designer  I  decide  that 
the  allowance  my  experience  indicates  is  0.001  in.  That 
is,  I  will  make  the  hole  1.000  in.  standard  and  the  shaft 
0.999  in.  This  represents  my  ideal  condition  of  this 
pair  of  mating  parts  for  the  job  intended.  If  I  were 
to  make  only  one  pair,  this  is  all  that  is  necessary  and 
the  toolmaker  could  make  the  parts  without  trouble. 
I  have  established  the  fact  that  I  want  0.001-in.  clear- 

ance or  allowance  between  the  mating  surfaces  of  this 
pair  and  this  is  minimum. 

The  job  functioning  properly  with  the  above  allow- 
ance, it  is  desired  to  make,  say  10,000  of  these  pairs 

and  it  is  decided  to  allow  0.001-in.  tolerance  on  each 

member.  The  dimensions  then  become  (by  the  uni- 
lateral system)  : 

Hole,  1.000  in.  +  ̂q^q      Shaft,  0.999  in.  +  q^q^ 
It  will  now  be  seen  that  the  main  dimensions  show  at 

a  glance  what  is  the  allowance,  or  the  tightest  fit.  At- 
tention is  also  called  to  the  fact  that  these  main  dimen- 

sions also  represent  what  is  commonly  called  "maximum 
metal."  Increasing  the  metal  in  either  member  will 
make  a  tighter  fit  than  is  permissible.  This  then  should 

be  the  rule  for  dimensioning  drawings — "Main  figures 
indicate  maximum  metal  or  tightest  fit  permissible." 

"Tolerances  should  always  be  applied  in  a  direction  to 
produce  greater  looseness  of  fit,  as  this  is  the  only  sacrifice 

that  can  be  permitted  for  variation  in  manufacture." 
If  for  any  reason  tolerances  must  be  changed,  a 

single  dimension  for  each  member  only  requires  chang- 
ing and  the  tightest  fit  is  not  interfered  with.  It  will 

be  noted  that  changing  the  tolerances  on  either  of 

these  members  permits  the  use  of  the  same  "go  gages" without  change. 

In  the  bilateral  system  the  designer,  having  estab- 
lished his  tightest  fit  at  the  same  dimensions,  i.e.,  hole 

1.000  in.;  shaft,  0.999  in.,  applies  the  tolerance  to  the 
hole  1.000  in.  ±  0.0005,  and  this  establishes  his  minimum 

hole  as  0.9995  in.,  fi-om  which  he  subtracts  0.001  in. 
for  his  allowance.  This  gives  him  the  maximum  shaft 
0.9985  in.,  from  which  he  again  subtracts  his  0.001  in. 
tolerance,  arriving  at  the  minimum  shaft  as  0.9975  in. 
He  may  dimension  these  parts  several  ways  thus: 

Hole 1.000  in.  =t  0.0005  in.; 
Shaft  =  0.998  in. 0.0005  in. 

or     Hole 
0.9995  in. Shaft 

Shaft 
1  in. 

__  0.9975  in. 
1.0005  in.;   ̂ "^"  —  0.9985  in. 

or     Hole  =  1  in.  =t  0.0005  in.; 
—  0.0015  in. 

0.0025  in. 

In  none  of  these  can  the  tightest  fit  be  seen  without 
considerable  mental  effort.  Changing  the  tolerance  on 
the  hole  means  changing  one  dimension  by  the  first  and 
third  method  of  dimensioning  or  two  by  the  second 
method.  Changing  the  tolerance  on  the  shaft  when  the 
hole  has  been  changed  as  well,  means  changing  two 
dimensions  regardless  of  which  of  the  three  method.^ 
he  uses,  with  the  attendant  extra  mental  effort  and 
chance  for  error. 

Attention  is  called  to  the  fact  that  changing  the  tol- 
erance destroys  the  old  zero  point  at  which  interference 

of  metal  takes  place  and  sets  up  a  new  one,  which  may 
in  many  cases  prevent  the  assembly  of  parts  previously 
accepted.  This  would  plainly  interfere  with  the  service 
of  furnishing  renewals  that  would  fit. 

It  is  to  be  noted  also  that  both  the  "go"  and  "no  go 
gages"  for  each  member  are  no  longer,  acceptable  for 
the  new  dimensions,  but  must  be  at  least  partially  re- 

tained to  make  repair  parts  for  those  mechanisms  made 
before  the  tolerances  were  changed,  or  they  may  not  fit. 
My  experience,  covering  thirty  years  of  active  work 

in  connection  with  both  the  making  and  use  of  tools 
for  accurate  manufacturing  by  all  of  the  systems  in 

use  during  that  time,  leads  me  to  believe  beyond  ques- 
tion that  the  unilateral  system  of  tolerances  has  the 

following  proved  advantages: 

(a)  It  provides  the  only  practical  means  of  maintaining 
.strict  interchangeability  in  manufacture. 

(b)  It  is  more  economical  to  manufacture  by  this  system 
due  to  its  simplicity. 

(c)  The  gage  cost  ife  less. 
(d)  The  cost  of  dimensioning  drawings  is  less. 
(e)  The  mental  effort  of  dimensioning  drawings  is  less. 
(f)  Tolerances  may  be  changed  without  destroying  the 

zero  point  at  which  interference  takes  place.  Changing  th6 
position  of  this  zero  point  may  prevent  the  assembly  of 
parts  already  made. 

(g)  It  permits  the  standard  calibrated  gage  to  settle  any 
controversy  regarding  the  interference  of  metal  between 
mating  parts. 

(h)  It  permits  the  standard  calibrated  gage  to  control 
the  minimum  dimensions  of  the  external  member. 

(i)  It  simplifies  the  handling  of  small  tools  and  gages  in 
the  tool  room. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on 
useful  metliodu.  Its  scope  incladCB  all  divisions 
of  the  machine  building  industry,  from  draft- 

ing   room   to   slilppin);    platform.      The   article* 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    publislied   are    paid    for 

Old  Hay  Press  with  Hand-Cut 
Wooden  Screw 

By  Herbert  E.  Crawford 

Here  is  a  good  example  of  the  way  our  grandfathers 
had  to  do  things  when  they  needed  machinery  of  any 
kind.     The   illustration   shows  an   old  hay  press   or  a 

A    HAND-CUT    WOODEN    SCRKW 

machine  which  dates  back  many  years  and  is  now 
among  the  relics  preserved  at  the  old  Fort  Sutter 
Museum,  Sacramento,  Calif.  The  exact  date  is  not 
available. 

The  screw  is  of  wood,  about  10  in.  in  diameter  and 
the  thread  was  cut  by  hand.  The  man  who  laid  it  out 
and  cut  the  thread  would  probably  have  balked  at 
working  to  a  sixty-fourth  of  an  inch,  but  most  of  our 
present-day  mechanics  who  split  thousandths,  would  be 
stumped  to  tackle  such  a  job  as  this. 

Its  a  very  fine-looking  thread,  although  the  accuracy 
of  its  pitch,  diameter  and  lead,  is  probably  open  to 
question. 

Indexing  a  Shaft  Without  a  Dividing  Head 
By  U.  S.  Lattnek 

The  following  described  method  of  indexing  or  spac- 
ing splineways  on  a  shaft  may  be  fonud  useful  when 

there  is  no  dividing  head  available  or  when  the  nature 
of  the  work  precludes  the  use  of  such  a  head. 

Place  the  shaft  in  V-blocks  on  the  table  of  the  milling 
machine,  line  up  and  center  it  in  the  usual  manner  and 

make  the  first  cut.  Next  clamp  a  smaller  V-block  to 
some  part  of  the  shaft  that  is  not  to  be  milled,  using  as 
small  a  clamp  as  possible  for  the  purpose,  and  squaring 
the  side  of  the  block  with  the  table. 

Compute  the  angle  between  the  cut  already  made  and 
the  next  cut  to  be  made  and  set  a  bevel  protractor  to  this 
angle.  Loosen  the  clamps  that  are  holding  the  work 
and  turn  the  shaft  until  one  side  of  the  small  V-block 
is  brought  to  coincide  with  the  angle  of  the  protractor. 

If  the  supporting  V-blocks  are  high  enough  from  the 
table  to  permit  the  smaller  block  to  swing  clear,  the 
remaining  setting  of  the  shaft  may  be  made  by  reset- 

ting the  protractor  to  each  successive  angle;  otherwise 
it  will  be  necessary  to  reset  the  small  block  square  with 
the  table  each  time  and  leave  the  setting  of  the  pro- 

tractor undisturbed. 
If  the  nature  of  the  work  will  permit,  it  may  be  held 

in  the  regular  milling  machine  vise  instead  of  in  V- 
blocks. 

Pedestals  for  Holding  Locomotive  Wheels 

While  Shrinking  Tires 

By  I.  B.  Rich 

The  pedestals  or  blocks  for  holding  locomotive  axles 
while  removing  old  tires  from  the  driving  wheels  or 
shrinking  on  new  ones,  in  use  at  the  Tacoma  shops  of 

PEDESTALS  FOR  TIRING  WHEELS 

the  Chicago,  Milwaukee  &  St.  -Paul  Railway  are  shown 
herewith.  The  pedestals  are  not  of  cast  iron,  as  one 
might  suppose,  but  are  built  of  substantial  timbers  and 
covered  with  heavy  sheet  steel,  so  as  to  be  immune  from 
the  heat  of  the  burners  used  in  heating  the  tires.  They 
are  light  enough  to  be  easily  moved  and  yet  substantial 
and  have  a  long  life  as  well. 
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Calipering  the  Tenth  Part  of  One 
Thousandth  of  an  Inch 

By  Wm.  S.  Rowell 

As  optical  flats  and  other  highly  refined  methods  of 
measuring  cannot  be  used  in  all  cases,  a  little  attention 
to  the  humble  two  legged  caliper  of  our  fathers  may 
prove  to  be  time  well  spent. 

Despite  serious  handicaps  placed  on  them  by  their 
introducers,  both  inside  and  outside  micrometers  have 
slowly  grown  into  very  general  use.  The  outside 
micrometer  has  about  driven  outside  calipers  from  use 
among  toolmakers,  but  because  of  the  difficulties  of 
using  inside  micrometers  in  small  openings,  the  inside 
caliper  still  holds  its  place  in  the  kits  of  the  best  work- 

FIG.  1 — THE  .\PPARATUS  IN  USl'; 

men.  It  is  in  every  day  use  by  many,  and  occasional 

use  by  all,  and  very  often  we  want  it  to  decide  a  dimen- 
sion with  less  than  0.001  in.  variation. 

Setting  out  some  time  ago  to  learn  what  degree  of 
accuracy  might  be  expected  in  the  use  of  inside  calipers 
by  trained  men,  the  writer  found  that  the  men  who 
can  be  depended  on  to  caliper  a  hole — say  from  i  to 
1  in.  in  diameter  to  less  than  0.001  in.  are  not  overly 
plenty,  and  those  who  can  be  depended  on  to  detect  less 
than  0.0005  in.  with  an  inside  caliper  are  rare  indeed. 
To  help  decide  what  might  be  done  along  these  lines 
a  machine  was  made  as  here  described. 

An  outside  micrometer  of  reputable  make  and  known 
accuracy  was  mounted  on  a  wooden  stand  and  the 

thimble  provided  with  an  index  of  beaver  board  ter- 
minating in  a  point  at  one  end.  The  index  was  32  in. 

long  and  pierced  near  its  center  for  the  thimble.  This 
index  was  held  in  position  by  sealing  wax.  Another 

piece  of  beaver  board  was  similarly  mounted  and  fast- 
ened to  the  micrometer  hub.  This  latter  piece  carried  a 

graduated  segment  of  a  circle  32  in.  in  diameter  to  be 
traversed  by  the  point  of  the  index  as  the  micrometer 
screw  was  rotated  slightly.    Fig.  1  shows  this  device. 

It  will  readily  be  seen  that  with  this  arrangement, 
the  space  on  the  scale  passed  by  the  index  point  during 
a  movement  of  0.0001  in.  would  be  appreciable — about 
0.402  in.  —  instead  of  the  microscopic  and  doubtful 
space  that  shows  a  like  movement  on  the  vernier  of 

an  ordinary  micrometer.  In  testing  a  man's  ability  to 
use  inside  calipers  accurately,  the  micrometer  is  opened 
a  random  amount,  the  index  point  being  over  the  cen- 

tral portion  of  the  graduated  segment.  He  is  then  asked 
to  set  his  calipers  accurately  to  the  opening.  With  a 
newspaper  held  between  him  and  the  index  a  slight 
change  is  or  is  not  made,  and  he  is  asked  to  decide  by 
the  use  of  his  set  calipers  what  was  done  and  how 
much  of  it.  That  is,  was  the  opening  increased  or 
diminished  and  how  much,  or  was  it  left  as  it  was,  he 
being  privileged  to  use  a  micrometer  before  deciding. 

It  was  realized  that  measuring  between  the  flat, 

parallel  surfaces  of  the  anvil  and  spindle  of  a  microm- 
eter is  much  easier  than  measuring  in  any  kind  of  a 

hole;  but  the  task  of  providing  a  series  of  round, 
parallel  and  smooth  bores  varying  0.0001  in.  each  from 
the  next  size,  gave  me  pause.  The  following  substitute 
was  hit  on  and  worked  satisfactorily : 

A  thin  ring  of  tool  steel  about  1  in.  inside  and  1.020  in. 
in  outside  diameters  and  about  0.3  in.  wide  was  care- 

fully made  and  mounted  between  the  measuring  sur- 
faces of  the  micrometer.  It  was  held  in  place  by  small 

pieces  of  fiber  about  0.020  in.  thick,  as  shown  in  Fig.  2. 
The  fiber  pieces  were  bored  a  slightly  loose  fit  for  the 
micrometer  anvil  and  spindle  and  with  the  help  of  wax, 
held  the  steel  ring  in  place. 

With  this  arrangement  a  man's  ability  to  measure 
a  hole  accurately  could  be  tested  in  the  same  way  as 
before  described.  The  ring  is  slightly  compressed  be- 

fore the  first  setting  of  the  calipers,  and  its  elasticity 

takes  care  of  any  desired  variation  in  size.   • 
The  tests  made  tended  to  show  that  any  trained  man 

could  detect  a  variation  of  0.0005  in.;  that  a  few  could 
detect  a  change  of  0.00025  in.  and  occasionally,  but 
rarely,  a  man  was  found  who  generally  decided  the 

direction  of  change  when  it  was  only  0.0001  in.  Sum- 
ming up  the  results  the  writer  would  say:  With  nine 

out  of  ten  trained  men,  working  to  0.0005  in.  variation 
of  bore  is  all  that  can  be  expected.  One  man  in  ten  may 
attain  a  dependable  accuracy  of  0.0003  in.  and  a  very 
few— possibly  one  in  fifty  or  one  hundred — may  be 
found  to  reduce  that  slightly.  In  other  words:  Work- 

ing to  less  than 
0.001  in.  varia- 

tion with  inside 

calipers  and  out- side micrometer 
is  working  among 
uncertainties  and 

attempting  to  de- cide  sizes  to 
0.00025  in.  is 
working  in  the 
region  of  great 
uncertainty.  A 

man  may  be  bet- 
ter able  to  detect 

a  variation  of 
0.00025  in.  at  one 
time  than  double 

that  amount  at  another  and  not  know  whj'. 
One  of  the  interesting  little  things  learned  in  caliper- 

ing between  the  flat  polished  surface  of  the  micrometer 
anvil  and  spindle  was  that  the  conditions  supplied  by 
the  machine  described  made  it  possible  to  hear  the  con- 

tact of  the  caliper  with  the  micrometer  spindle,  when 
too  slight  to  be  felt  by  any  one.  The  beaver-board 
seemed  to  supply  a  form  of  microphone. 

If  any  one  develops  anything  from  this  that  will 
improve  instruments  now  in  use,  the  writer  will  be 
pleased  to  know  it. 

FIG.  2— HOW  THE  RING  WAS  HEI.D 
IN  PLACE 
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Placing  Pattern  Numbers  on  Patterns 
and  Castings 

By  Frederick  Franz 

Pattern  numbers  are  placed  on  patterns  in  order  that 

the  patterns  and  the  castings  may  be  identified.  It 
therefore  seems  absurd  that  in  most  plants  so  little  care 
is  taken  to  effect  this  object. 

The  responsibility  should  rest  with  the  engineering 

department.  The  detail  drawing  of  each  casting  should 

give  the  complete  information  which  should  be  strictly 

followed  by  the  pattern  maker.  Fig.  1  shows  a  suc- 
cessful method  of  indicating  this  information.  It  indi- 

cates a  pattern  plate  attached  to  the  under  side  of  the 

patterns.  The  draftsman  can  best  letter  these  numbers 

by  turning  the  tracing  on  its  face  and  lettering,  as 
usual,  on  the  back  of  it.  Pattern  plates  attached  to  the 

upper  side  of  the  pattern,  would  be  indicated  in  full 

lines  instead  of  dotted  lines  and  would  not  show  re- 

versed numbers.  The  practice  of  painting  pattern  num- 
bers on  patterns  is  not  good,  for  the  difference  in  cost, 

if  any,  is  slight  and  castings  from  them  can  not  be  iden- 
tified. The  patterns  themselves  soon  become  covered 

with  a  layer  of  foundry  sand,  dirt  and  dust,  which 
conceals  the  painted  figures. 

Two  good  methods  of  placing  numbers  on  patterns 
are  in  use.  By  plate  numbers,  referred  to  above,  which 
are  embossed  in  consecutive  order  on  a  strip  of  soft 

ftvrnphtt 

'letters 

FI6.I 

FIG.  1 — DRAWING  OF  A  PATTERN  WITH  PATTERN  PLATE 
ATTACHED.      FIG.   2 — A  DIE-CAST  NUMBER 

SHOWING  TRIANGULAR  SECTION 

zinc,  and  attached  as  one  unit  to  the  pattern  and  by 
die-cast  numbers  which  are  individual  numbers  and 
must  be  applied  individually  to  the  pattern. 

Pattern  plates  should  be  bent  slightly  concave  before 
tacking  them  to  the  pattern  in  order  to  prevent  foundry 
sand  from  working  under  them  and  bulging  them.  Pat- 

tern plates  should  not  be  used  for  steel  castings  owing 
to  the  fact  that  the  embossing  is  not  deep  or  sharp 

and  the  sluggishly  flowing  metal  does  not  fill  their  im- 
pression well.  What  little  impression  is  made  in  the 

raw  casting  is  generally  rendered  illegible  by  the  scale 
from  the  annealing  or  the  tumbling  process.  The  height 
of  the  number  is  measured  from  centerline  to  centerline 
of  the  width  of  the  lines  forming  the  number.  This 
should  be  considered  in  estimating  the  overall  height 
of  the  number.  The  fact  that  the  embossing  machine 
will  stamp  only  one  height  of  number  should  also  be 
considered.  The  draftsman  should  obtain  the  height 
from  his  pattern  maker. 

Die-cast  numbers  are  made  of  white  metal.  The 
lines  forming  the  number  are  generally  of  triangular 

section,  as  shown  enlarged  in  Fig.  2.  They  may  have 
prongs  to  be  driven  into  the  pattern,  or  they  may  have 
plain  flat  backs.  The  later  type  are  attached  to  the 
patterns  by  applying  a  coat  of  shellac  to  the  pattern, 
setting  the  numbers  in  place,  allowing  the  shellac  to 

dry,  and  then  giving  them  another  coat  or  two  of  shel- 
lac. They  are  knocked  off  the  pattern  and  lost  much 

easier  than  those  having  prongs  and  should  not  be 
used  except  when  necessary,  as  for  instance  on  a  thin 
wood  pattern  of  a  name  plate  in  which  the  prongs  of 
the  many  letters  in  the  name  plate  would  be  likely  to 
warp  the  thin  wood  pattern.  Letters  without  prongs 
should  only  be  considered  when  only  one  casting  of  a 
pattern  is  required. 

The  Size  and  Location  of  the  Numbers 

Die-cast  numbers  under  A  in.  high  should  not  be 

used  on  any  casting,  and  die-cast  numbers  under  il-  in. 
should  not  be  used  on  steel  castings.  It  is  preferable 
to  use,  and  there  generally  is  no  objection  to  using, 
a  4  or  i-in.  letter  if  the  space  is  available.  The  dif- 

ference in  price  is  negligible,  and  the  ease  of  reading 
the  large  number  is  appreciated  by  the  men  in  the  shop 
who  must  identify  the  patterns  and  the  castings. 
We  are  now  ready  to  consider  the  proper  location  of 

the  numbers  on  the  patterns  and  castings.  There  is  a 
strong  opinion  among  some  folks  that  pattern  numbers 
should  not  be  placed  directly  on  the  outside  of  a  ma- 

chine, where  they  silently  stare  at  all  observers.  I 
share  this  opinion  when  the  pattern  numbers  are  large 
and  are  placed  on  large  parts  like  the  front  of  the  main 
frame  for  instance,  when  they  can  be  placed  in  a  less 
striking  location  and  yet  be  readable.  But  if  they  are 
not  readable  without  entering  the  inside  of  the  machine, 
dismantling  it,  or  crawling  under  it,  no  hesitancy  should 
be  felt  to  put  them  on  the  front  of  the  machine.  The 
numbers  on  the  parts  of  small  mechanisms  generally 
do  not  invite  attention,  and  should  be  placed  for  con- 

venience in   reading. 

The  number  should  also  be  so  placed  on  the  pattern 

that  it  is  not  machined  off,  yet  this  is  frequently  disre- 

garded as  if  it  were  the  desire  to  cut  it  off  "after  it 
has  served  its  purpose."  It  has  only  completed  its 
purpose  after  the  part  on  which  it  is  cast  is  worn  out 
or  has  broken,  by  affording  a  means  for  ordering  a  re- 

placement part.  To  be  sure,  some  castings  are  ma- 
chined all  over,  and  cannot  be  identified  by  a  number 

but  must  be  described. 

Limitation  on  Location 

Desirable  locations  can  not  always  be  effected  owing 
to  the  limitations  of  molding.  A  compromise  must 
then  be  made.  When  one  side  of  a  pattern  is  flat,  the 
molder  will  invariably  put  that  side  down  on  a  board 
and  ram  his  drag  over  it,  if  the  pattern  casts  that  way. 
Hence  pattern  numbers  should  not  be  placed  on  the  flat 
side  of  such  a  pattern  for  the  pattern  will  not  lie  flat 
on  the  board  thus  interfering  with  the  molding,  and 
in  addition  the  numbers  will  soon  be  scraped  or  torn 
off  the  pattern.  Pattern  numbers  must,  of  course,  be 
so  placed  that  they  will  draw  from,  and  not  across  the 
sand,  yet  I  have  frequently  observed  that  draftsmen 
who  fully  understand  this  fact  will  err  in  this  respect, 
in  indicating  the  location  of  the  numbers. 

If  the  object  of  pattern  numbers  be  borne  in  mine — 
that  they  are  not  only  for  use  in  the  records  of  the- 
drawing  room  and  oflUce,  but  also  for  the  saving  of  time 
of  the  pattern   maker,   pattern   storage  clerk,   molder,. 
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foundry  shipping  clerk,  machine  shop  raw  and  finished 
stock  clerk,  machinist  and  his  foreman,  assembling  de- 

partment, the  user  of  the  machine,  and  the  draftsman 
himself  when  he  is  assigned  to  find  a  certain  pattern, 
say  number  VKF-257-B,  in  the  pattern  storage — there 
will  be  more  consideration  given  to  this  small  but  im- 

portant item  in  machine  design. 

Preventing  Cylinder  Jackets 

from  Cracking 
By  H.  F.  Crawford 

The  Western  Machinery  Co.,  of  Los  Angeles,  Calif., 
builds  gas  engines  for  use  in  connection  with  oil-well 
work,  as  well  as  other  machinery.  One  of  the  difficulties 
encountered  at  times  was  the  cracking  of  the  water 
jacket  walls,  due  to  a  combination  of  internal  stresses 
and  the  differences  in  temperature  of  the  inner  and 
outer  walls  of  the  cylinders. 

The  very  simple  and  effective  expedient  was  adopted 

RELIEVING   STRESSES   IN   CYLINDER  CASTINGS 

of  designing  the  water  jacket  so  that  it  could  be  cut 
through  the  outer  wall  with  a  parting  tool,  as  shown  at 
A.  A  band  was  left  for  turning  on  the  outside.  The 
parting  tool  was  fed  in,  cutting  through  the  outer  wall 
into  the  water  space  and  the  outer  edges  were  beveled 
on  each  side.  It  frequently  happened  that  the  internal 
stresses,  released  when  the  tool  broke  through,  caused 
the   metal  to  pinch  the  tool. 

A  round,  soft  rubber  gasket  was  put  into  the  groove 
made  by  the  beveled  edges  and  a  flat  band  clamped  on 
the  outside,  over  the  turned  portion,  to  hold  the  rubber 
in  the  groove.  This  method  has  proved  entirely  suc- 

cessful in  preventing  cylinder  jackets  from  cracking  in 

Re-planing  a  Lathe  Bed  Without  a  Planer 
— Discussion 
By  T.  C.  Taylor 

Essex,  England 

On  page  268,  Vol.  58,  of  the  American  Machinist, 
there  is  an  article  by  W.  C.  Pope  on  re-planing  a  lathe 
bed  without  a  planer.  It  is  an  ingenious  and  useful 
idea. 

I  have  done  a  somewhat  similar  job,  namely,  re- 
planing  the  steam-chest  face  of  a  large  engine  cylinder 
without  a  planing  machine.  I  obtained  the  driving 
power  by  fixing  one  end  of  a  joint  or  connecting  rod  to 
the  slide  rest.     The  other  end  was  attached  to  a  large 

faceplate  fixed  to  an  old  lathe  headstock,  which  was 

then  belted  up- at  a  convenient  spot  in  the  shop,  giving 
the  required  reciprocating  motion. 

Mr.  Pope  states  he  withdrew  the  tool  at  each  return 
movement  to  relieve  the  point.  This  I  found  to  be 
entirely  unnecessary  as  the  cuts  taken  were  only  of  a 
light  character. 

[It  would  be  much  more  difficult  to  apply  power  on 
such  a  long  travel  as  a  lathe  bed  than  in  the  case  of  the 
steam  chest  mentioned,  and  it  might  easily  happen  that 
the  cost  of  arranging  to  use  power  would  be  much 

more  than  the  labor  charge  for  7i  hr.,  as  in  Mr.  Pope's 
case. — Editor.] 

Finishing  Work  in  the  Foundry 
By  Frank  C.  Hudson 

Eliminating  machine  work  by  clever  foundry  practice 
has  long  been  a  feature  in  agricultural  plants,  but  it  is 
not  confined  to  this  class  of  work,  as  these  two  examples 
from  the  Pacific  Foundry  Co.,  San  Francisco  will  show. 

The  work  shown  in  Figs.  1  and  2  comes  within  the 
plumbing  field  although  it  is  made  for  a  special  class 
of  apparatus.  The  return  bend  shows  in  Fig.  1  has  the 
loose  flange  A,  by  which  it  is  held  in  place.  As  can  be 
seen  the  inside  diameter  of  this  flange  is  smaller  than 
the  outside  of  either  end  of  the  return  bend  so  that 
it  cannot  be  put  in  place  after  the  bend  has  been  cast. 

The  flange  is  cast  separately  in  another  mold.  The 
pattern  for  the  return  bend  has  a  print  which  makes  a 
place  for  the  flange  in  the  mold  before  the  bend  is  cast. 
The  inside  of  the  flange  is  protected  by  mica,  and 
slipped  over  the  cove  of  the  return  bend,  both  being 
placed  in  the  mold  in  the  usual  manner.  Then  the  bend 
is  cast,  the  mica  preventing  the  joining  of  the  metals 
and  allowing  sufficient  clearance  to  move  the  flange  up 
into  its  proper  position.  The  dotted  lines  show  the 
flange  in  the  mold. 
,  Another  very  clever  method  of  saving  machine  work 
is  shown  in  Fig.  2.  Here  the  pipe  is  of  a  very  hard  iron 
where  threading  is  not  to  be  considered  if  it  can  be 
avoided — and  it  can. 

The  piece  is  cast  with  a  flange  at  A,  a  rib  on  each  side 
at  B  and  a  collar  at  C.  A  piece  of  heavy  pipe  is  threaded 
with  a  straight  die,  cut  off  the  proper  length  and  cut 

FIG.  1— CASTING  LOOSE  FLANGES  IN  PLACE.     FIG.  2— 
PUTTING  STEEL  THREADS  ON  A  CAST  IRON  PIPE 

into  two  pieces  with  enough  removed  to  allow  for  the 
ribs  B,  as  shown  at  D. 

Then  the  two  threaded  pieces  of  the  pipe  are  placed 
over  the  casting  as  shown  at  the  right  and  the  threaded 
flange  E  screwed  over  them.  The  ribs  prevent  the 
threaded  pieces  from  turning  and  the  flange  and  collar 
hold  them  endwise.  Altogether  it  makes  a  combination 
which  ought  to  have  other  applications. 
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Tendencies 

In  Securing  Production 

THERE  SEEMS  to  be  a  tendency  on  the  part  of  pro- 
duction engineers  to  utilize  special  fixtures  on  stand- 

ard machines  rather  than  have  special  machines  designed 
for  particular  pieces  of  work.  This  is  very  noticeable 
in  the  case  of  milling  machines  and  probably  applies 
with  equal  force  in  other  lines  as  well.  True,  some  of 
the  special  fixtures  include  the  addition  of  auxiliary 
milling  cutters  but  they  are  all  driven  from  the  main 
spindle  and,  with  the  fixture  removed,  the  machine  is  a 
standard  machine  as  before. 

Continuous  operation,  or  the  cutting  down  of  lost 
time  between  cuts,  is  also  receiving  careful  attention. 
Keeping  the  tool  continuously  at  work,  or  with  as  short 
a  gap  between  machined  surfaces  as  possible,  seems  to 
be  the  watchword.  Loading  one  part  of  the  fixture  while 
cutting  tools  are  working  on  another  piece  is  a  cardinal 
principle  in  securing  maximum  production. 

Closely  connected  with  this  is  the  study  of  clamping 
methods,  of  means  for  locking  and  releasing  the  parts 
to  be  machined  with  the  least  effort  and  in  the  least 
time.  The  urgency  of  this,  however,  depends  on  the 
nature  of  the  work  and  the  time  available  between  cuts. 

The  necessity  of  saving  time  between  loading  the 
machine  is  too  often  not  fully  considered  on  large  work 
where  it  is  most  urgently  needed.  In  too  many  places 
the  table  of  a  large  machine  will  be  used  as  a  laying  out 
table  instead  of  having  fixtures  into  which  the  piece 
can  be  put  with  little  loss  of  time.  The  more  hours 
per  day  a  machine  is  at  work  the  greater  the  dividend 
it  can  earn.  The  idle  time  of  a  large,  expensive  ma- 

chine is  frequently  more  costly  than  the  day's  wage 
of  the  man  who  runs  it. 

A  .study  of  these  tendencies  is  encouraging  as  being 
a  step  in  the  right  direction.  Production  men  and  tool 
and  fixture  designers  will  do  well  to  note  some  of  the 
work  which  is  being  done  along  these  lines  in  various 
sections  of  the  country. 

More  Use  Should  Be  Made 

Of  the  Manufacturers'  Knowledge 
A  TOOL  ENGINEER  may  solve  his  unusual  problems 

by  working  them  out  himself,  by  getting  his  in- 
formation through  reading,  and  by  making  use  of  the 

service  of  the  manufacturer  of  the  tool  with  which  lie 
is  dealing. 

From  the  viewpoint  of  personal  achievement  possibly 
the  method  of  plain  thinking  it  out  gives  most  satis- 

faction. From  an  economical  viewpoint,  probably  either 
the  second  or  the  third,  or  a  combination  of  those 
two  methods  is  best. 

The  esteem  of  the  mechanical  man  for  the  technical 
paper  and  his  constant  acquisition  of  books  show  that 
he  relies  upon  using  or  adapting  the  methods  of  others. 
By  their  means  his  task  is  the  more  quickly  accom- 

plished and  he  is  free  to  take  up  another. 

How  much  the  tool  engineer  depends  upon  the  manu- 
facturer is  problematical,  but  quite  likely  there  is  not 

enough  of  that  kind  of  dependence.  Yet  right  there 
good  and  plentiful  help  awaits  his  asking.  Use,  for 
illustration,  the  chuck,  one  of  the  simplest  forms  of 
holding  device.  Three-  and  four-jaw  chucks  are  used  in 
every  shop,  and  for  the  most  part  u.sed  efficiently.  But 
the  two-jaw  chuck  with  its  limitless  variations  of  jaws, 
the  air  chuck,  and  the  special  chuck,  are  types  used  too 
infrequentlj%  and  much  of  the  time  without  obtaining 
their  full  value.  The  chuck  maker  knows  how  they 
should  be  used  and  if  he  had  the  problem  of  the  tool 
engineer  before  him  could  draw  upon  extensive  experi- 

ence in  solving  it.  He  can't  hunt  up  many  of  these 
problems — they  must  be  given  to  him.  And  it  must  not 
be  forgotten  that  chucking  work  has  advanced  along 
with  other  phases  of  production  during  the  last  ten 

years. Chucking  work  has  been  used  as  an  example  only,  and 
the  statements  may  be  applied  to  almost  all  types  of 
machining  operations.  Not  all  of  the  service  suggested 
should  be  free,  though  much  of  it  would.  Even  if  all 
were  paid  for,  the  economies  of  obtaining  information 
where  that  information  is  most  complete,  would  be 
appealing. 

Building  Up 

Tire  Flanges 

AMONG  THE  more  recent  uses  of  the  electric  arc, 
./xand  also  of  the  gas  torch,  the  building  up  of  worn 
tire  flanges  seems  to  be  growing  rapidly.  It  is  a  com- 

paratively easy  matter  to  fill  in  a  worn  flange  and  so 
increase  the  life  of  the  tire,  as  well  as  saving  the  neces- 

sity of  removing  it  from  the  wheel  center. 
Metallurgists  who  have  looked  into  the  matter  very 

carefully,  however,  contend  that  this  is  a  dangerous 
practice  and  one  that  should  not  be  countenanced  by  any 
railroad.  They  are  convinced  that  the  degree  of  local 
heating  necessary  to  weld  new  material  into  a  worn 
flange  applied  in  such  a  strictly  local  manner  cannot 
fail  to  injure  seriously  the  structure  of  the  material. 
The  effect  of  an  injury  of  this  kind  is  to  set  up  internal 
stresses  which  start  innumerable  incipient  cracks  from 
which  larger  cracks  and  serious  breakages  may  easily 
occur. 

Locomotive  tires  and  truck  wheels  play  such  an  im- 
portant part  in  the  safety  of  railway  transportation, 

particularly  at  high  speed,  that  many  engineers  feelj 
very  strongly  that  no  welding  of  wheel  spokes,  hubs  and] 
tires  should  be  permitted.  They  contend  that  no  in- 

spector for  a  railroad  would  accept  a  new  locomoti\ 
with  defects  in  wheels  patched  up  by  welding  and  that 
the  same  standard  should  be  maintained  during  the  life 
of  the  locomotive. 

In  any  case  it  behooves  railway  officials  who  ar 
welding  either  tire  flanges  or  cracked  spokes  in  wheel 
to  keep  a  careful  record  of  their  performance. 

5^ 

i^ 
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Frightened  by  the  Threat 
of  Prosperity 

MOST  PEOPLE  would  feel  small  apprehension  if 
prosperity  and  good  business  were  held  over  them 

as  a  threat.  And  yet  there  are  some  to  whom  good 
times  are  a  very  real  danger.  Prominent  among  them 
are  the  railroad  executives. 

Just  why  railroad  men  should  worry  over  impending 
prosperity  is  not  hard  to  see.  They  are  seriously  short 
of  rolling  stock  and  motive  power  and  too  much  of 
what  they  have  is  on  the  sick  list.  They  have  placed 
large  orders  for  all  kinds  of  road  equipment  but  as 
they  have  all  done  so  at  the  same  time  they  have  pretty 
well  swamped  the  builders  and  will  have  to  wait  their 
turns  on  deliveries.  Some  shops  are  booked  full  for 
two  years. 

Putting  off  the  purchase  of  new  equipment  until  so 
late  in  the  game  is  certainly  poor  business  but  most 
of  the  railroads  have  had  no  other  choice.  Until  their 
incomes  exceeded  their  fixed  charges  there  was  little 
chance  of  finding  the  money  for  locomotives.  And  now 
they  will  have  to  pay  more  for  what  they  get  than 
would  have  been  the  case  had  they  been  able  to  order 
a  year  or  so  ago  when  the  shops  were  not  busy. 

Add  to  this  situation  the  fact  that  very  few  railroad 

shops  have  equipment  anywhere  near  adequate  to  re- 
pair modern  locomotives  and  you  can  realize  why  pros- 

perity is  a  serious  matter  for  the  railroad  people.  For 
car  loadings  established  new  records  in  March  and  the 
transport  of  materials  for  the  spring  highway  work 
alone  would  absorb  all  the  available  surplus  cars  if  the 
road  contractors  were  not  held  down  to  only  their  fair 
share  of  cars. 

Machinery  men  have  been  experiencing  trouble  lately 
because  of  embargoes  on  certain  parts  of  the  country. 
We  hate  to  sound  a  pessimistic  note  but  we  nevertheless 
believe  that  the  freight  troubles  ahead  will  be  worse 
than  those  behind  us.  Here  is  something  for  the  ship- 

per to  think  about  and  pass  on  to  his  representatives 
in  Congress  when  he  gets  enough  wrought  up  about  it. 
We  have  been  promised  radical  railroad  legislation  on 
the  convening  of  the  next  Congress.  Perhaps  things 
will  happen  in  the  meantime  to  show  the  new  members 
where  the  fault  lies  and  prevent  them  from  making 

matters  worse.    Let's  hope  so. 

Licensing  the 
Mechanical  Engineer 

CAN  LICENSING  improve  the  status  of  the  me- 
chanical engineer  or  benefit  the  society  of  which 

the  engineer  is  a  part?  Thought  is  due  the  question, 
because  there  is  evidently  a  trend  toward  licensing  all 
engineers.  Some  states  have  licensing  laws  in  effect, 
others  are  now  considering  them,  and  we  can  expect 
even  further  developments. 

The  apathy  shown  by  mechanical  engineers  in  general 
toward  licensing  laws  is  a  factor  to  be  reckoned  with, 
as  it  betokens  a  lack  both  of  thought  on  the  subject  and 
desire  for  such  laws.  The  land  surveyo -s  and  the  civil 
and  the  sanitation  engineers  have  been  the  particular 
targets   for  lircn.«in:r   !av,s.     The   reafon    seems   to   be 

chiefly  that  such  professional  men  stand  in  closer  rela- 
tion to  the  community  as  a  whole,  and  their  work  as 

individuals  directly  influences  the  health  or  welfare  of 

the  community.  Not  very  many  mechanical  engineers 

occupy  similar  positions  because  their  work  is  generally 
done  for  or  through  companies  or  corporations  which, 

then  take  the  responsibility  for  the  feasibility  and 
value  of  the  engineering  work  done. 

An  excellent  summary  of  the  arguments  pro  and  con 

on  the  licensing  of  engineers  was  published  by  a  com- 
mittee of  the  A.S.M.E.  reporting  on  the  registration 

of  engineers  in  New  York  State.  The  arguments  are 

worthy  of  quotation.  When  speaking  of  licensing  engi- 
neers to  safeguard  life  the  report  says: 

"Both  affirmative  and  negative  arguments  under  this, 
head  relate  to  civil  engineering,  with  rare  exceptions. 

Mechanical  engineering  products  which,  if  improperly 

designed  or  constructed,  may  jeopardize  life  are:  rails, 
structural  steel,  high  speed  machinery,  improperly 

guarded  machinery,  boilers  and  elevators,  and  the  like. 

The  chief  arguments  advanced  against  licensing  me- 
chanical engineers  as  a  body  to  diminish  these  risks  are 

that  the  state  already  has  good  laws  well  administered 

covering  them,  so  that  a  license  law  cannot  further 

safeguard  life  than  do  existing  inclusive  laws  drawn 

specifically  for  that  purpose." 
When  treating  of  licensing  engineers  to  safeguard 

health,  it  is  stated  that,  "Arguments  are  rarel.v,  if  ever 
made,  that  mechanical  engineers  must  be  licensed  to 

safeguard  health,  possibly  because  the  state  factory- 
inspection,  labor  and  workmen's  compensation  laws,  and 
the  like,  are  considered  to  cover  this  field  reasonably 

well." 

Under  welfare  there  are  two  distinct  aspects,  the 

i-eport  says,  the  welfare  of  the  public  and  of  the  engineer 
himself.  "Licensing  engineers  is  claimed  by  some  to 
be  the  best  way  by  which  the  public  can  be  protected 

against  charlatans  who  will  waste  the  money  invested 

in  the  work  they  design  and  build.  The  general  answer 

made  to  this  argument  is  that  (1)  the  low  minimum 

degree  of  knowledge  and  experience  set  for  a  license, 

and  (2)  the  impossibility  of  determining  by  any  prac- 
ticable form  of  examination  if  an  applicant  possesses 

the  judgment  needed  to  make  his  knowledge  and  experi- 
ence available  for  responsible  charge  of  engineering 

work,  combine  to  render  licensing  practically  valueless 
for  this  purpose. 

"It  is  frequently  claimed  that  licensing  engineers  is 
desirable  as  giving  them  an  established  status  in  the 

courts,  like  lawyers,  physicians,  nurses,  dentists,  veterin- 
arians, and  druggists,  to  name  a  few  of  the  classes  for- 
bidden to  follow  their  callings  until  licensed  or  regis- 

tered in  some  legalized  manner.  Such  a  legalized  status 

will,  it  is  claimed,  elevate  engineering  as  a  profession 
in  the  eyes  of  the  public. 

"The  general  answer  made  to  this  argument  by  some 
opponents  of  licensing  is  that  if  engineers  cannot,  by 
themselves,  demonstrate  to  the  public  by  the  work  they 
do  and  by  their  useful  activity  in  public  affairs  that 
engineering  is  a  highly  responsible  profession,  it  is 
pusillanimous  to  try  to  accomplish  this  under  the  cloak 
of  a  license  law  nominally  advocated  to  safeguard  health, 

life  and  welfare." 

J^ 

s< 
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Shop  Equipment  News 

If" 

Cincinnati  Simplified  Gear  Robbing 
Machine 

The  gear  hobbing  machine  now 
being  put  on  the  market  by  ithe 
Cincinnati  Gear  Cutting  Machine  Co., 
Cincinnati,  Ohio,  is  shown  in  Figs.  1 
and  2.  This  machine  was  designed 
to  produce  very  accurate  gears  of  a 
given  size  in  large  numbers,  and 
while  in  general  it  may  be  classed 
as  a  single  purpose  machine,  it  has 
some  special  features  that  make  its 

heavy  shaft.  A  pair  of  bevel  gears, 
driven  direct  from  the  cutter  spindle, 
are  connected  to  the  index  master 
gear  and  its  driving  pinion  by  the 
single  shaft  referred  to.  This  in- 

dex master  gear  is  mounted  directly 
on  the  end  of  the  work  spindle  and 
the  proper  relation  between  the  ro- 

tation of  the  cutter  spindle  and  the 
work  spindle  is  maintained  through 

FIG.    1— CINCINNATI   SIMPLIFIED    GE.\R   HOBBING    MACHINE 

possible  range  greater  than  that  of 
the  average  machine  of  its  type.  The 
principle  involved  was  developed  and 
tried  out  in  the  plant  of  one  of  the 
large  automobile  manufacturers. 

The  hob  of  this  machine  has  no 
movement  except  that  of  rotation 
since  the  work  is  carried  on  a  spindle 
and  fed  out  over  the  hob,  as  may  be 
seen  by  inspecting  the  positions  of 
the  work  in  the  illustrations.  The 
design  makes  possible  an  extremely 
rigid  machine  of  comparatively  few 
parts.  This  simplicity  is  emphasized 
by  reference  to  the  index  train,  which 
has  only  two  gear  contacts  and  one 

these  four  gears,  or  two  gear  con- 
tacts, as  stated.  The  spur  gears  are 

cut  with  extreme  accuracy  but  any 
error  which  might  enter  into  them 
from  wear  is  minimized  with  regard 
to  the  work  by  the  master  gear  which 
is  34  in.  in  diameter  while  the  work 
handle  is  never  over  7  in.  in  diameter. 
The  machines  are  furnished  equipped 
with  indexing  gears  and  pinions  for 
cutting  one  number  of  teeth  only, 
but  are  adaptable  to  cutting  other 
numbers  of  teeth  by  changing  the 
master  gear  and  pinion. 

The  work   carrier,   or   spindle,    is 
6;  in.  in  diameter,  hardened,  ground 

and  lapped.  It  is  mounted  in  ad- 
justable bronze  bushings  tapered  on 

the  outside.  The  size  of  both  the 
work  and  the  cutter  spindles  is  such 
that  no  outer  supports  are  needed. 

The  feed  movement  is  obtained, 
not  by  change  gears,  but  by  means  of 
a  lead  screw  running  in  a  nut 
mounted  inside  the  work  spindle, 
and  the  rotation  of  the  work  spindle 
in  indexing  advances  the  spindle  and 
its  work  according  to  the  lead  of  the 
screw  provided  for  this  particular 
job.  Change  of  feed  is  obtained  by 
changing  the  lead  screw  and  nut. 
The  feeding  mechanism  is  arranged 
for  rapid  traverse,  so  that  when 

tripped  by  the  operator  the  work  ad- 
vances rapidly  to  the  cutter,  trips 

into  the  proper  feed,  passes  through 
the  cut  to  completion  and  stops. 
Work  is  removed  in  the  forward 
position  and  the  feed  again  tripped 
by  the  operator.  This  causes  the 
work  spindle  to  return  quickly  to 
loading  position  back  of  the  cutter. 

Cutter  Spindle  Mounting 

The  cutter,  or  bob  spindle,  is 
hardened  and  ground  and  is  pro- 

vided with  two  opposed  tapered  bear- 
ings running  in  adjustable  bronze 

bushings.  The  cutter  spindle  is 

further  provided  with  a  thrust  col- 
lar between  these  bearings  so  that 

adjustment  of  one  does  not  affect  the 

adjustment  of  the  other.  The  cut- 
ter spindle  housing  is  bored  from  the 

solid  at  the  correct  angle  of  the  hob. 
This  housing,  in  addition  to  the 
cutter  spindle,  carries  the  fly  wheel 
and  its  8-thread  driving  worm.  The 

flywheel  weighs  300  lb.  and  is 
mounted  direct  on  the  end  of  the 

cutter  spindle  and  not  on  an  auxil- 
iary shaft,  so  that  its  momentum  and 

balancing  effect  are  carried  directly 
to  the  hob.  The  hob  is  set  for  the 

proper  depth  of  cut  and  adjusted  to 
varying  diameters  of  gears  by  a 
radial  movement  of  the  housing 

which  is  governed  by  a  micrometer 
jack  below  the  chip  pan.  This  radial 
movement  centers  about  the  index 
driving  shaft. 

The  machine  is  furnished  by  the 
manufacturer  for  cutting  gears  of 

any  pitch  by  providing  it  with  a 
hob  spindle  housing  bored  to  the 

proper   angle.     These   housings   are 
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FIG.  2— POSITION  OF  WORK  AT  FINISH    OF  THE  CUT 

interchangeable  and  a  machine 
equipped  for  cutting  one  pitch  of 
gear  may  be  converted  by  the  user 
for  cutting  any  other  pitch  by  secur- 

ing the  proper  housing. 
While  any  size  or  bore  of  hob  is 

adaptable  to  the  machine  the  use  of 
at  least  a  4-in.  diameter  hob  with 
narrow  face  and  2-in.  bore,  is  recom- 

mended. This  gives  more  accurate 
results  than  a  smaller  hob  and  the 
larger  diameter  reduces  the  depth  of 
the  feed  marks.  Change  of  cutter 
speed  is  obtained  by  changing  the 
size  of  the  pulley  on  the  line  shaft 
as  no  arrangement  for  changing  the 
speed  is  made  in  the  machine  itself. 

The  machine  will  cut  gears  up  to 
7  in.  in  diameter,  4J  in.  face,  4  d.p., 
in  steel.    It  weighs  6,000  pounds. 

length  of  stroke  of  4  in.  on  the 
smaller  machine  and  of  6  in.  on  the 

larger  is  possible  by  moving  the 
crankpin   on  the   disk.     The   ways. 

which  are  fitted  with  taper  gibs,  are 
hinged  on  the  upper  end  in  such  a 
way,  that  they  can  be  set  at  a  slight 
angle  to  obtain  the  required  amount 
of  clearance  when  finishing  die  open- 

ings. A  pin  located  in  a  slot  in  the 
ram  is  attached  to  the  lower  end  of 
the  crank  arm  or  connecting  rod  and 
its  position  is  adjustable  in  order 
that  the  location  of  the  ram  stroke 
may  be  altered  to  suit  the  work. 

By  means  of  a  pull-pin  the  lower 
end  of  the  way  may  be  connected  to 
a  toggle-joint  mechanism  operated  by 
an  eccentric  on  the  main  shaft.  When 

connected  in  this  manner,  the  mecha- 
nism moves  the  ram  over  a  curved 

path  on  the  down  stroke,  and  enables 
the  machine  to  take  curved  cuts  in 
the  dies.  This  mechanism  also  causes 
the  tool  to  clear  the  cut  on  the  up 
stroke,  the  amount  being  adjustable. 

The  machine  can  be  furnished  with 
cross,  longitudinal  and  circular  hand 
feeds  and  also  with  power  feeds.  A 
variable-speed  gear  box  that  is 
mounted  inside  the  column  gives 
three  changes  of  speed,  these  speeds 
being  secured  by  means  of  a  shifting 
lever  located  on  the  outside  of  the 
column.  A  circular  table  graduated 
in  degrees  and  provided  with  an 
index  pointer  is  part  of  the  regular 
equipment  supplied  with  the  machine. 

Steptoe  Die  Slotter 
The  John  Steptoe  Co.,  2961  Cole- 

rain  Ave.,  Cincinnati,  Ohio,  has  re- 
cently placed  on  the  mai'ket  the 

improved  Bossert  die  slotter  shown 
in  the  accompanying  illustration. 
This  vertical  slotter  is  made  in  two 
sizes,  one  having  a  stroke  of  4  in., 
and  the  other  a  stroke  of  6  in.,  and 
it  is  intended  especially  for  use  in 
making  round,  square  and  irregular 
shaped  punches  and  dies. 

The  ram  is  driven  by  means  of  a 
crank  arm,  which  is  connected  at  the 
upper  end  by  a  crankpin  to  the  crank 
disk  on  the  main  shaft.    A  maximum STEPTOE  DIE   SLOTTER 
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Mueller  Oil-Grooving  Attachment 
For  the  purpose  of  oil-grooving 

bearings  or  shafts  on  an  engine 
lathe  the  Mueller  Machine  Tool  Co., 

Cincinnati,  Ohio,  has  recently  de- 
veloped an  attachment  that  will  oil 

groove  any  diameter  work  which 
can  be  made  to  revolve  in  the  lathe 
on  which  the  attachment  is  placed. 

The  driving  shaft  of  the  attach- 
ment is  supported  by  an  adjustable 

bearing  made  to  suit  any  make  of 
lathe,  and  it  passes  through  the  driv- 

ing box  of  the  attachment  which  is 

bolted  or  clamped  on  the  V's  of  the 
lathe  carriage.  A  worm  and  worm 
wheel  in  this  driving  box  transfer 

the  power  to  a  splined  shaft  above. 
At  the  end  of  the  splined  shaft  is  an 
adjustable  graduated  cross  bar  which 
acts  as  a  crank  to  move  a  cross- 
head  for  any  stroke  required  within 
a  range  of  IJ  to  6  inches. 

This  crosshead  carries  the  cutter 
bar  which  travels  back  and  forth  in 

a  support  bolted  on  top  of  the  com- 
pound rest  of  the  lathe.  The  bar 

can  be  raised  or  lowered  to  suit  the 
center  line  of  various  swing  lathes 

and  is  provided  with  a  double- 
pointed  cutting  tool  in  order  to 
groove  consecutively  on  opposite 
sides  of  the  bearing  or  shaft  hole. 

The  cutting  tool  can  be  brought  to 
any  position  while  the  lathe  is  in 
motion  and  it  cuts  grooves  single  or 

double  figure  eight  without  rechuck- 
ing  the  piece.  Taper  holes  or  shafts 
are  grooved  by  swiveling  the  com- 

pound rest  slide,  as  the  sliding  block 
in  the  crosshead  has  a  ball  and 
socket  bearing.  The  lathe  spindle 
makes  two  revolutions  to  one  com- 

plete stroke  of  the  tool  on  the  cutter 
bar. 

A  chain  drive  is  regularly  fur- 
nished, as  shown  in  the  illustration 

herewith,  with  the  sprocket  gear 
placed  on  the  nose  of  the  lathe 
spindle  before  the  chuck  is  attached. 
The  chain  on  this  sprocket  gear  con- 

nects with  a  sprocket  pinion  fastened 
on  the  splined  driving  shaft.  When 
attached  to  a  Mueller  lathe  the  driv- 

ing shaft  of  the  attachment  enters 
into  the  lathe  head  through  the  hole 
shown  in  the  headstock  casting 
directly  below  the  back  gear  pinion. 
The  end  of  this  drive  shaft  meshes 
with  the  face  gear  on  the  lathe 
spindle  by  means  of  a  rawhide  pinion 
and  thus  provides  a  direct  drive  for 
the  attachment. 

other,  with  small  wire  inside  and 
larger  wire  outside.  A  feature  of 
the  shaft  that  is  claimed  to  give  it 

more  life,  is  the  use  of  roller  bear- 
ings about  6  in.  apart  throughout  its 

length.  They  prevent  contact  of 
shaft  and  housing  when  bent.  The 
device  is  started  and  stopped  by  a 

clutch  and  has  a  variable  speed  ob- 
tained by  means  of  a  3-step  cone 

pulley. The  attachments  which  make  the 

shaft  adaptable  to  a  number  of  u.ses 
include  a  6-in.  abrasive  wheel ;  a  4-in. 

Sioux  No.  802  Flexible 
Shaft  and  Attachments 

The  accompanying  illustration 
shows  a  motor-driven  flexible  shaft 
recently  developed  by  Albertson  & 
Co.,  Sioux  City,  Iowa,  which  is 
adapted  for  a  number  of  uses  such 
as  valve  grinding,  carbon  cleaning, 
tool  and  small  part  grinding  and 
drilling.  It  is  known  as  the  Sioux 
No.  802  flexible  shaft  and  in  conjunc- 

tion with  its  attachments  is  intended 

especially  for  repair  shops  and  serv- 
ice stations. 

A  i-hp.  a.c.  motor  provides  the 
power  to  the  shaft.  This  shaft  has 
a  universal  joint  and  spindle  control 
and  is  made  of  strands  of  piano  wire, 
wound  compactly  one  on  top  of  the 

MUELLER  OIL-GROOVI.XG  ATTACHMENT 

SIOUX  NO.  802  FLEXIBLE  SHAFT 
ATTACHMENTS 

abrasive  wheel  and  arbor;  a  4-in. 
wire  brush  and  arbor;  a  i-in.  Jacobs 
chuck  with  arbor;  and  a  valve  grind- 

ing attachment.  A  vertical  carbon 
cleaning  wire  brush  with  arbor  may 
also  be  furnished. 

The  6-in.  wheel  is  permanently  at- 
tached to  the  motor  for  grinding 

tools  and  other  small  parts.  It  is 
equipped  with  a  guard  and  toolrest. 
The  wire  brush  attachment  is  in- 

tended for  removing  -carbon  from 
cylinders  while  the  chuck  can  be  used 
to  hold  reamers,  polishing  devices 
and  drills.  The  latter  attachment  is 
adapted  when  working  in  unhandy 
positions  and  lends  itself  readily  in 
installing  such  accessories  as  signal 
lights  and  mirrors.  The  grinding 
attachment  is  similar  to  a  manually 
operated  grinding  attachment.  The 
variable  speed  that  may  be  obtained 
enables  the  operator  to  use  high 
speed  on  small  valves  and  low  speed 
on  large  valves,  and  the  control 
feature  enables  him  to  lay  down  the 
device  without  shutting  off  the 

power. 
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"Little  Giant"  Headstock  Motor  Lathe 
The  Little  Giant  Co.,  Mankato, 

Minn.,  has  recently  developed  the 
headstock  motor  lathe  shown  in 
the  accompanying  illustration  which 
swings  over  the  bed  and  tool  rest  12 
and  10  in.  respectively.  The  machine 
occupies  a  floor  space  of  24x50  in., 
and  has  an  overall  height  of  48J 
inches. 

A  i  hp.  motor  equipped  with  ball 
bearings  supplies  the  power.  This 
motor  has  four  speed  variations  rang- 

7x7  in.  and  a  height  of  8  in.  is 
clamped  to  the  bed  by  means  of  a 
hand  lever.  It  is  furnished  with  a 
setover  device  for  taper  work  and 
has  a  spindle  which  is  7i  in.  in 
length,  li  in.  in  diameter  and  has  a 
travel  of  4  inches. 

A  hand  feed  carriage  with  cross 
feed  and  rest  is  furnished  together 
with  an  automatic  feed  carriage, 
driven  by  a  lead  screw  from  the  rear 
end    of   the   headstock    spindle,    and 

fitted  to  the  machine  include  a  band 

saw,  saw  table,  jointer,  planer,  mor- 
ticer,  Sander  and  buffer  for  wood 
working  operations.  The  attachments 
are  quickly  and  easily  installed. 

"LITTLE    GIAXT"    HEADSTOCK    MOTOR    LATHE 

ing  from  570  to  3,450  r.p.m.  which    which  has  all  combinations  ranging 
are  selected  by  shifting  the  control    from  4V  to  J  in.    The  hand  and  com- 
lever  that  is  located  at  the  side  of    pound  swivel   tool   rests   are   inter- 
the  lathe  directly  beneath  the  head-    changeable. 
stock  and  motor.    A  safety  fuse  box        Other  attachments  which  may   be 
is  furnished  to  prevent  damage  to  the 
motor  by  overloading. 

The  standard  bed  is  48  in.  in 
length,  7  in.  in  width,  61  in.  in  depth 
and  stands  36  in.  from  the  floor.  The 
distance  between  centers  is  25  in. 
Beds  of  greater  size  can  be  furnished. 

The  headstock  of  the  machine  has 

a  base  13  i  in.  in  length,  10'!  in.  in 
width  and  an  overall  height  of  Hi 
in.  An  alloy-steel  spindle  is  provided 
which  is  17j  in.  long,  li  in.  in  diam- 

eter and  has  a  3  in.  hole  through  the 
center.  Two  face  plates  are  fur- 

nished, one  in  front  and  one  in  the 
rear,  respectively  6  and  10  in.  in 
diameter.  The  latter  is  capable  of 
handling  work  up  to  80  in.  in  diam- 

eter. A  No.  2  Morse  taper  hole  is 
employed. 

The   tailstock,   which   has   a   base  m.e.c.  style-h 

M.E.C.  Style-H  Air  Cylinder 
Changes  have  been  made  in  the  de- 

sign of  the  M.E.C.  air  cylinder,  which 

is  a  product  of  the  Manufacturers' 
Equipment  Co.,  Waller  Ave.  and  Fill- 

more St.,  Chicago,  111.  The  construc- 
tion permits  adjustments  to  be  made 

without  dismantling  the  cylinder,  in 
order  to  prevent  air  leaks  around  the 
piston.  The  recently  developed  fea- 

tures are  included  in  the  Style-H 
cylinder,  which  has  just  been  placed 
on  the  market,  although  they  are  ap- 

plicable to  other  air  cylinders  manu- 
factured by  this  company. 

The  improvement,  as  can  be  seen 
by  referring  to  the  accompanying 
illustration,  consists  of  an  internal 
ring  gear  A,  which  is  threaded  to 
screw  on  a  shoulder  on  the  piston,  a 

V-shaped  gap  being  left  for  the  pack- 
ing B.  The  plug  C  is  removed  with 

the  aid  of  the  square  end  of  the 
wrench  D,  leaving  a  hole  through 
which  the  pinion  E  is  inserted. 

The  teeth  of  the  pinion  are  then 
meshed  with  the  teeth  of  the  gear 
just  enough  so  that  the  piston  can  be 
turned  to  bring  one  of  the  eighteen 
holes  F  in  line  to  receive  the  pilot 
on  the  end  of  the  pinion.  The  pinion 
is  now  pushed  all  the  way  in  and 
turned  to  the  right,  turning  the  ring 
gear  and  screwing  it  onto  the  piston, 
which  action  compresses  the  packing. 

A  special  grade  of  V-shaped  packing 
is  used,  which  is  guaranteed  to  give 
normal  service  for  two  years.  Both 
wrench  and  ring  gear  are  made  of 
steel  on  this  improved  air  cylinder. 

AIR  CYLINDER 
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News  Section 

Foundrymen  Hold  Big  Convention  and  Exhibition 
Cleveland  meeting  most  successful  yet — Exhibit  very  complete  and  interesting — Valuable  ma- 

terial presented  in  papers— The  industry  shows  both  advancement  and  activity 

WHAT  WAS  declared  t
o  be  the 

most  successful  of  the  meetings 

of  the  American  Foundrymen's 
Association,  Inc.,  was  held  in  Cleveland 
from  April  30  to  May  3.  It  was  the 
twenty-seventh  annual  meeting  of  the 
association,  and  in  conjunction  with  it 
was  held  the  seventeenth  annual  exhibit 
of  machinery  and  equipment  for 
foundry  use. 

The  meeting  reflected  the  activity 
and  growth  of  the  foundry  industry. 
The  improvement  of  machinery  and 
methods  is  materially  changing  the 
practice  and  enabling  an  increased 
amount  of  production,  but  at  lower  cost. 
The  tendency  is  evidently  toward 
lightening  work  in  the  foundry  and 
decreasing  the  amount  of  labor  re- 
quired. 

The  exhibit  of  machinery  crowded 
both  the  arena  and  the  exhibition  hall 
of  Cleveland's  new  Public  Auditorium. 
It  opened  on  Saturday  April  28  and 
continued  through  May  3.  There  was 
great  variety  in  the  types  of  machines, 
equipment  and  supplies  shown,  as  all 
fields  relating  to  the  foundry  industry 
were  represented.  There  were  many 
large  working  exhibits  of  molding  ma- 

chines, sand  cutters,  conveying  equip- 
ment and  the  like,  that  gave  the  hall 

the  aspect  of  an  actual  production  shop. 
Makers  of  pneumatically  operated  tools, 
and  small  bench  and  hand  tools  were 
especially  well  represented.  The  great 
majority  of  the  two-hundred-odd  ex- 

hibitors were  showing  new  develop- 
ments. A  feeling  of  satisfaction  was 

prevalent  among  the  exhibitors  as  to 
the  success  of  the  show,  both  in  points 
of  attendance  and  of  the  amount  of 
business  transacted. 

Election   op   Officers 

At  the  business  session  it  developed 
that  the  administration  was  changed 
for  the  coming  year,  the  election  having 
been  performed  by  letter  ballot.  C.  R. 
Messinger  of  Milwaukee  was  succeeded 
as  president  by  G.  H.  Clamer,  first  vice- 
president  and  general  manager  of  the 
Ajax  Metal  Co.,  Philadelphia.  H.  B. 
Swan  of  the  Cadillac  Motor  Co.,  Detroit, 
was  elected  vice-president. 

Directors  of  the  Association  for  a 
three-year  term  were  also  elected  in 
the  persons  of  Alfred  E.  Howell,  Somer- 
ville  Stove  Works,  Somerville,  N.  J., 
Thomas  W.  Pangborn,  Pangborn  Cor- 

poration, Hagerstown,  Md.,  C.  R.  Mes- 
singer, Chain  Belt  Co.,  Milwaukee;  T. 

S.  Hammond,  Whiting  Corporation, 
Harvey,  111. ;  and  Lawrence  Lee  Anthes, 
Anthes  Foundry  Co..  Toronto  and 
Winnipeg,  Can. 

One  of  the  outstanding  events  of  the 
convention  in  both  social  and  educa- 

tional ways  was  the  banquet  held  on 
Wednesday  evening.  At  this  meeting 
the  retiring  president,  C.  R.  Messinger, 

review  the  work  of  the  association  dur- 
ing the  past  year  and  spoke  interest- 

ingly of  its  activities  and  its  plans  for 
the  future.  Particularly,  Mr.  Messinger 
recommended  continuation  of  the  re- 

search work  that  the  association  has 
been  carrying  on.  He  believed  that  the 
developments  which  have  occurred  in 
the  foundry  industry  within  the  last 
fifteen  years  are  merely  an  indication 
of  the  activity  which  is  to  follow.  One 
of  his  statements  was,  "The  basis  for 
our  development  is  the  work  of  the 
chemist,  the  metallurgist  and  the  engi- 

neer; and  the  association  must  never 
neglect  an  opportunity  to  carry  on 
research  work  of  the  highest  order." 

The  president  spoke  of  the  generous 
gifts  made  by  industrial  concerns  and 
by  individuals  to  aid  in  the  research 
work  that  is  being  done.  It  shows  the 
generous  spirit  of  co-operation  existing 
throughout  the  industry  as  well  as  an 
appreciation  of  the  work  carried  on  by 
research  men. 

CO-OFplATION  BETWEEN  ASSOCIATIONS 

Mr.  Messinger  asked  that  the  co-oper- 
ation which  has  existed  between  this 

association  and  the  foundrymen's  asso- 
ciations of  Europe  be  continued  and 

even  increased,  for  the  mutual  benefit 
of  the  associations  and  the  industry  in 

general. It  developed  in  the  course  of  Mr. 
Messinger's  address  that  more  prizes 
for  work  of  outstanding  importance  will 
be  given  through  the  association.  This 
year  the  only  one  awarded  was  the 
Obermayer  prize,  which  a  committee 
passing  upon  the  ideas  and  devices  sub- 

mitted presented  to  H.  A.  Mackie  and 
Charles  Parsons  of  Lead,  S.  D.  The 
idea  of  the  winning  method  is  in  making 
12-in.  chilled  mine  car  wheels  so  as  to 
eliminate  handling  the  chills  and  reduce 
the  amount  of  sand  and  labor  required. 

In  reviewing  the  labor  situation,  Mr. 
Messinger  drew  attention  to  the  fact 
that  it  would  be  necessary  to  better 
the  working  conditions  in  foundries  in 
order  to  attract  the  proper  type  of 
help.  Also,  it  is  necessary  to  develop 
labor  saving  machines  to  an  even 
greater  extent  than  is  now  being  done, 
in  order  that  production  may  be  raised 
to  the  demands  of  industry.  The  ad- 

vantages of  standardizing  equipment 
and  methods  on  certain  types  of  work 
were  also  brought  out  by  the  speaker. 

The  guests  were  addressed  by  Emile 
Ramas,  president  and  oflHcial  repre- 

sentative of  I'Assoeiation  Technique  de 
Fonderie,  of  France,  and  by  Douglas 
Malloch.  The  chief  speaker  of  the  eve- 

ning was  Major  General  Henry  T.  Allen, 
who  told  the  foundrymen  in  a  forceful 
manner  his  opinion  of  affairs  in  Europe. 
Gen.  Allen  arrived  in  the  United  States 
only  very  recently,  and  with  his  staff, 
was  the  last  of  the  American  army  of 

occupation  to  leave  the  foreign  soil.  He 
is  recognized  as  a  soldier,  author,  diplo- 

mat and  administrator  and  his  views 
relating  to  the  economic  and  industrial 
conditions  of  the  European  nations  can 
be  considered  as  authoritative. 

Social  events  were  arranged  through- 
out the  meeting,  particularly  for  the 

women  in  attendance.  A  number  of 

industrial  plants  made  particular  ar- 
rangements for  entertaining  guests  and 

showing  the  processes  in  the  manufac- 
ture of  their  products. 

TECHNICAL  Sessions 

Both  the  mornings  and  the  afternoons 
were  devoted  to  technical  sessions  held 
at  the  Hpllenden  Hotel  and  covering 
different  branches  of  foundry  practice. 

The  opening  session  on  non-ferrous 
foundry  work  relating  to  aluminum  and 
its  alloys  was  particularly  interesting 
because  it  was  held  in  conjunction  with 
the  Spring  Meeting  of  the  Institute  of 
Metals  Division  of  the  American  Insti- 

tute of  Mining  and  Metallurgical  Engi- 
neers. At  this  meeting  the  annual  ex- 
change paper  from  the  Association 

Technique  de  Fonderie,  France,  was 
read  by  R.  de  Fleury  on  the  subject  of 
"Aluminum  and  Light  Alloys." 

Mr.  Fleury  discussed  the  properties 
and  uses  of  the  aluminum  alloy  alpax. 
This  alloy  has  been  developed  for  au- 

tomotive parts  particularly,  being  used 
for  cylinders,  pistons  and  connecting 
rods.  It  is  an  alloy  of  aluminum  and 
silicon,,  which  when  treated  with  certain 
alkaline  salts  is  said  to  have  unusual 

physical  properties. 
"The  Linear  Contraction  and  Shrink- 

age of  Some  Aluminum  Alloys"  was 
the  subject  of  the  paper  by  R.  J.  Ander- 

son of  the  Bureau  of  Mines,  Pittsburgh, 
Pa.  The  paper  was  the  result  of  a 
series  of  experiments  carried  out  at  the 
Bureau  of  Mines  with  the  idea  of  ob- 

taining data  to  be  used  in  making  pat- 
tern allowances.  The  linear  contraction 

was  found  to  vary  between  0.95  and  1.80 
per  cent.  The  effects  of  various  fac+crs 
upon  the  contraction  of  definite  alloys 
was  discussed  and  considerable  valuable 
data  on  the  subject  presented. 

"Density  of  Magnesium  from  20  to 
780  Deg.  C."  was  the  subject  of  the 
paper  by  J.  D.  Edwards  and  C.  S.  Tay- 

lor, Aluminum  Company  of  America, 
New  Kensington,  Pa. 

W.  A.  Mills,  Alloy  Foundry  and  Ma- 
chine Corporation,  New  Rochelle,  N.  Y., 

spoke    on    the    casting    of    aluminum  - radiator  shells. 
At  the  second  non-ferrous  session 

notes  on  the  proper  melting  and  pour- 
ing of  brass  and  bronze  were  given  by 

F.  L.  Wolf  and  Wm.  Romanoff,  Ohio 
Brass  Co.,  Mansfield,  Ohio.  The  authors 
discussed  various  shop  problems  en- 

countered in  making  castmgs  of  brass 
and  bronze,  and  gave  data  on  pourin? 
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temperatures,  furnaces,  properties  of 
castings,  fluxes  and  the  like.  It  was 
concluded  that  the  pouring  tempera- 

ture should  be  as  low  as  possible,  con- 
sistent with  the  sizes  of  the  castings. 

The  method  of  casting  bronze  tablets 
in  a  commercial  foundry  was  described 
by  Jacob  G.  Kasjens,  Brass  Foundry 
Co.,  Peoria,  111.  Robert  J.  Anderson, 
Bureau  of  Mines,  Pittsburgh,  and 
Everett  G.  Fahlman,  National  Smelting 
Co.,  Cleveland,  gave  more  data  on  the 
linear  contraction  of  brasses  and 
bronzes  as  determined  in  the  experi- 

mental work  being  performed  by  the 
Bureau  of  Mines.  In  general,  high  tem- 

perature pouring  causes  less  contrac- 
tion than  low  temperature  pouring.  A 

paper  was  delivered  by  F.  L.  Wolf, 
Ohio  Brass  Co.,  Mansfield,  Ohio,  on 

"Briquetting  Brass  Turnings,"  and  one 
on  the  "Effect  of  Heat  Treatment  on 
Release  of  Stress  in  Bronze  Castings" 
by  R.  J.  Anderson,  Bureau  of  Mines, 
Pittsburgh,  and  C.  L.  Eldridge,  Metro- 

politan Museum  of  Arts,  New  York 
City. 

Steel  Foundry  Practice 

The  problems  encountered  in  steel 
foundries  were  discussed  at  two  ses- 

sions. In  the  first  one  M.  W.  Caruthers 
of  the  Westinghouse  Electric  &  Mfg. 
Co.,  East  Pittsburgh,  Pa.,  spoke  on  the 
operation  of  basic  electric  furnaces. 
"The  Production  of  Light  Steel  Castings 
for  Oi'dnance  Work"  was  the  subject  of 
Major  Minton,  U.  S.  Ordnance  Dept., 
Watertown,  Mass.,  who  described  the 
practice  in  use  in  the  government 
arsenal  there.  A.  D.  Williams,  Cleve- 

land, spoke  on  the  "Heat  Generation  in 
Open  Hearth  Practice,"  discussing  fuels 
and  their  advantages  for  various  uses. 

By  means  of  motion  pictures,  William 
McConway,  of  McConway  &  Torley, 
Pittsburgh,  showed  a  process  for  the 
centrifugal  casting  of  steel  as  being  at 
present  carried  out  commercially.  The 
committee  on  specifications  for  steel 
castings  presented  through  its  chairman 
A.  H.  Jameson,  Plainfield,  N.  J.,  a  re- 

port of  its  activities  and  recommenda- 
tions. 

The  fact  that  the  heat  treatment  of 
steel  castings  emphasizes  the  good  and 
bad  qualities  of  the  original  casting 
was  brought  out  in  the  second  session 
on  steel  foundry  practice  by  A.  W. 
Lorenz,  Bucyrus  Company,  South  Mil- 

waukee, Wis.  The  speaker  talked  of 
heat  treatment  practice  on  chrome- 
nickel  steel  castings  and  recommended 
further  research  on  special  alloy  steels. 

"Annealing  Steel  Castings"  was  the 
subject  of  a  paper  by  H.  A.  Neel,  Michi- 

gan Steel  Casting  Co.,  Detroit,  who  told 
of  investigation  work  to  determine  the 
proper  heat  treatment  to  apply  to  elec- 

tric steel  castings.  C.  S.  Koch,  Fort 
Pitt  Steel  Casting  Co.,  McKeesport, 
Pa.,  spoke  on  "Core  Mixtures  for  Light 
Steel  Castings."  In  this  session  com- 

mittee reports  were  received  on  refrac- 
tories and  on  the  heat  treatment  of  fer- 

rous castings. 
A  great  deal  of  attention  was  given 

to  the  subject  of  sand  research  work. 
At  the  first  session  on  sand  a  report  of 
a  joint  committee  of  the  A.F.A.  and 
of  the  National  Research  Council  Mold- 

ing Sand  Investigation  was  received. 
Standard  tests  and  specifications  of 
sand  were  recommended,  among  other 
things. 

Dr.  H.  Ries  and  C.  M.  Nevin,  Cornell 
University,  Ithaca,  N.  Y.,  presented  a 
paper  telling  of  tests  of  cohesiveness 
of  foundry  sands.     A  method  of  test- 

ing based  on  that  previously  developed 
by  R.  J.  Doty  has  been  perfected  and 
used  in  the  tests  with  considerable  suc- 

cess. Eugene  W.  Smith  of  the  Crane 
Co.,  Chicago,  also  told  of  physical  tests 
for  foundry  sand,  his  test  being  a  sim- 

ple one  used  for  daily  checking  the  fit- 
ness of  sand  for  various  classes  of  cast- ing. 

"Sand  Conservation  and  Reclamation 
Tests  Using  the  Doty  Testing  Machine" 
was  a  paper  presented  by  R.  P.  Har- 

rington, W.  L.  MacComb  and  M.  A. 
Hosmer,  Hunt-Spiller  Mfg.  Corp.,  Bos- 

ton, Mass.  The  authors  gave  a  gen- 
eral survey  of  the  problem  of  sand  con- 

servation and  reclamation  and  then  took 
up  the  effects  of  moisture,  grain  size, 
mulling  and  such  factors  on  the  bond  of 

the  sand.  H.  "W.  Highriter,  Commercial Laboratories,  New  Haven,  told  of  the 
use  of  chemical  reagents  in  the  prepar- 

ing and  rebonding  of  molding  sands,  and 
also  of  the  effects  of  certain  acids  and 
alkalies  in  bringing  out  desired  quali- 

ties of  the  sand. 

"The  Application  of  Fuel  Oil  to  the 
Malleable  Air  Furnace"  was  described 
by  A.  V.  Landschoot,  Iowa  Malleable 
Iron  Co.,  Fairfield,  Iowa.  The  system 
which  he  discussed  has  been  in  success- 

ful operation  for  some  time,  due  to  the 
proper  working  out  of  details.  It  was 
shoviTi  by  E.  K.  Smith,  Lakeside  Mal- 

leable Co.,  Racine,  Wis.,  that  there  are 
great  possibilities  in  hardened  and  tem- 

pered malleable  castings.  It  is  de- 
sired to  obtain  castings  having  better 

properties  than  those  ordinarily  made, 
although  the  experiments  were  not  car- 

ried through  to  a  conclusion  to  show 
just  how  this  could  be  done  commer- cially. 

Philip  Dressier,  American  Dressier 
Tunnel  Kilns,  Inc.,  Cleveland,  gave  a 
talk  on  the  adaption  of  continuous 
muffle  annealing  furnaces  to  the  mal- 

leable iron  industry.  Details  as  to  the 
construction  and  operation  of  the  fur- 

nace were  carefully  worked  out.  S.  J. 
Felton,  Ohio  Mechanics  Institute,  Cin- 

cinnati, spoke  upon  methods  employed 
for  the  melting  of  malleable  cast  iron 
in  small  furnaces.  E.  D.  Halsey,  Terre 
Haute  Malleable  &  Manufacturing  Co., 
Terre  Haute,  Ind.,  described  a  method 
in  use  at  his  plant  to  reduce  the  amount 
of  scrap  in  a  malleable  foundry,  and  a 
report  was  given  by  the  committee  on 
specifications  for  malleable  castings. 

Gray  Iron  Session 

Under  the  title  of  "Notes  on  Gray 
Iron  for  Automotive  Casting,"  H.  B. Swan,  Cadillac  Motor  Car  Co.,  Detroit, 
told  of  foundry  practice  as  determined 
by  the  results  of  a  questionnaire  sent 
to  a  number  of  automotive  casting 
plants.  Mixtures,  cupola  practice  and 
such  points  were  taken  up.  "Carbon  in 
Cast  Iron"  was  discussed  by  A.  W. 
Bolton,  Niles  Tool  Works,  Hamilton, 

Ohio,  and  the  "Visual  Observation  of 
Melting  in  a  Cupola"  by  John  Grennan, 
University  of  Michigan,  Ann  Arbor. 
A  number  of  miscellaneous  topics 

were  taken  up.  G.  K.  Elliott  of  the 
Lunkenheimer  Co.,  Cincinnati,  spoke  on 
"Gray  Cast  Iron  from  the  Point  of 
View  of  the  Electric  Furnace."  L.  F. 
Barton  of  Diebert,  Bancroft  &  Ross, 
Ltd.,  New  Orleans,  had  for  his  subject 
"Electric  Furnaces  from  the  Manager's 
Viewpoint."  It  was  shown  that  the electric  furnace  was  an  economical 
proposition  for  the  production  of  iron 
castings.  "The  Manufacture  of  Syn- 

thetic Foundry  Iron  in  the  Electric 
Furnace"  was  presented  by  C.  E.  Sims, 

C.  E.  Williams  and  B.  M.  Larsen,  North- 
west Experiment  Station,  U.  S.  Bureau 

of  Mines,  Seattle.  It  was  stated  that 
tests  showed  that  4  per  cent  of  carbon 
could  be  introduced  without  diflficulty. 
D.  B.  Stokes  of  the  United  States  Cast 
Iron  Pipe  and  Foundry  Co.,  Chicago, 
told  of  the  manufacture  of  cast  iron 

pipe. 

Some  interesting  new  developments 
were  brought  up  at  the  convention. 
"Centrifugal  Casting  of  Iron  Piston 
Rings"  was  discussed  by  John  A.  Rath- 
bone,  Detroit,  and  "Centrifugal  Cast- 

ing" in  general  by  Leon  Cammen,  New 
York  City.  Dr.  Richard  Moldenke, 
Watchung,  N.  J.,  delivered  two  papers, 
one  on  the  "Desulphurization  of  Cast 
Iron"  and  the  other  on  "A  New  Long 
Life  Mold  Development,"  both  papers 
showing  original  thought. 

Problems  of  Labor 

Dr.  Percy  Longmuir,  Sheffield,  Eng- 
land, presented  the  annual  exchange 

paper  from  the  Institution  of  British 
Foundrymen,  under  the  title  of  "British 
Foundry  Practice,  Ferrous  and  Non- 
Ferrous."  Dr.  Longmuir  summarized 
the  outstanding  recent  developments  in 
British  foundry  practice,  and  showed 
how  the  growing  use  of  scientific 
methods  is  making  the  British  foundry- 
men  more  efficient  than  formerly. 

The  problems  relating  to  labor  and 
the  training  of  foundry  workers  were 
thoroughly  discussed  at  one  of  the  ses- 

sions by  a  group  of  men  whose  work 
when  combined  formed  a  valuable  sym- 

posium on  the  subject.  Continuation 
schools,  extension  courses  and  shop 
training  were  discussed,  and  the  con- 

census of  opinion  was  that  the  suc- 
cessful apprentice  course  must  be  based 

upon  a  policy  to  give  thorough  train- 
ing to  the  apprentice  and  at  the  same 

time  afford  sufficient  monetary  reward 
during  the  period  of  apprenticeship.  It 
was  realized  that  the  hard  labor  gen- 

erally connected  with  foundry  work  was 
apt  to  discourage  boys  from  entering 
as  foundry  apprentices,  and  that  it  was 
necessary  both  to  reduce  this  amount 
of  labor  and  to  provide  the  best  work- 

ing conditions  possible.  The  speakers 
at  the  session  were:  W.  F.  Simon,  Ap- 

prentice Division,  Industrial  Commis- 
sion of  Wisconsin,  Madison;  L.  A. 

Hartley,  Nebraska  Dept.  of  Vocational 
Education,  Lincoln;  C.  M.  Morrin, 
Brown  &  Sharpe  Mfg.  Co.,  Providence; 
A.  B.  Mays,  University  of  Illinois. 
Urbana;  J.  Grennan,  University  of 
Michigan,  Ann  Arbor;  A.  L.  Williston, 
Wentworth  Institute,  Boston;  L.  W. 
Klein,  Coxe  Traveling  Grate  Co.,  Port 
Carbon,  Pa.;  H.  A.  Frommelt,  Falk 
Cor}).,  Milwaukee;  O.  W.  Potter,  Uni- 

versity of  Minnesota,  Minneapolis; 
F.  W.  Kirby,  Deere  &  Co.,  East  Moline, 
111.;  E.  A.  Parker,  Springfield  Aluminum 
Plate  &  Casting  Co.,  Springfield,  Ohio. 

Los  Angeles  Regional  Meeting 

Held 

More  than  two  hundred  people  at- 
tended the  first  Pacific  Coast  Regional 

Meeting  of  the  A.S.M.E.  in  Los  Angeles, 
April  16-18.  An  interesting  feature  of 
the  meeting  was  the  inspection  of  the 
Pickford-Fairbanks  Studio  in  Holly- 

wood. The  trip  to  the  summit  of  Mt. 
Wilson  was  well  attended.  Prof. 
Francis  G.  Pease,  astronomer  in  charge 
of  design  at  the  Mt.  Wilson  Observa- 

tory, gave  demonstrations  and  lectures 
on  the  use  of  the  instruments. 
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Eastern  Railroads  in  the 
Machinery  Market 

A  lull,  not  unexpected  but  neverthe- 
less unwelcomed,  has  been  noted  in  the 

market  for  all  kinds  of  machinery  and 
machine  tools  in  the  New  York  City 
district.  While  industries  are  still 

working  at  or  near  capacity  on  orders 
that  have  been  received  in  the  past  and 

there  is  every  indication  that  the  pros- 
perous conditions  will  continue,  new 

orders  have  not  come  in  with  the  same 
speed  that  was  shown  during  the  first 
three  months  of  the  year. 

Railroads  are  buying  steadily  and 
both  the  Erie  and  the  New  York  Cen- 

tral have  recently  placed  big  orders, 
the  former  for  its  new  shops  at  Hornell 
and  the  latter  for  all  of  its  shops  in  the 
East.  Inquiries  have  also  been  received 
from  all  Eastern  roads. 

Garage  machinery  and  small  tools 
have  been  in  demand  during  April  and 
it  is  reported  that  welding  apparatus  is 
selling  exceptionally  well. 

Used  machinery  is  being  sought  in 
the  South  and  some  parts  of  New 
England  and  sold  at  reasonable  prices, 
due  to  the  fact  that  replacements  by 
large  m;anufacturing  plants  have  in- 

creased the  supply  of  used  machines. 
It  is  the  consensus  of  opinion  of  the 

dealers  in  the  Metropolitan  section 
that  business  will  be  good  for  the  next 
six  months  and  the  present  quietness  is 
merely  temporary. 

though  sales  are  being  made  of  small 
tonnages  to  balance  stocks  from  day  to 
day.  Production  is  heavy  in  the  Chicago 
District  and  is  increasing  slightly. 
Warehouse  steel  is  in  good  demand  for 
building  operations  and  general  manu- 

facturing lines.  Stocks  are  fairly  well 
balanced  and  deliveries  can  be  made 
within  a  reasonable  length  of  time. 
Production  of  agricultural  machinery  in 
the  United  States  during  March  was 
seasonably  greater  than  that  of  both 
January  and  February.  There  was  a 
gain  of  37  per  cent  in  sales  over  the 
two  previous  months  according  to  the 
monthly  review  of  the  Chicago  Federal 
Reserve  Bank.  Considerable  of  the 
present  buying  is  attributed  to  deferred 
purchases  which  have  accumulated  dur- 

ing the  last  two  years. 

Auto  Parts  Companies  in 
New  Merger 

Stock  of  the  Eaton  Axle  and  Spring 
Co.,  is  being  offered  subject  to  approval 
by  stockholders  of  the  Torbenson  Axle 
Co.,  as  a  step  in  financing  the  con- 

solidation of  three  automobile  parts 
manufacturers,  including  besides  the 
Torbenson  Co.,  the  Eaton  Axle  Co.  and 
the  Perfection  Spring  Co.,  with  prin- 

cipal plants  and  offices  at  Cleveland. 
The  offering  consists  of  140,000  shares 
of  no  par  value  capital  stock  at  $30  a 
share. 

The  Eaton  Axle  and  Spring  Co.  is 
now  the  Torbenson  Co.,  which  has  been 
the  principal  mover  in  the  merger. 
Stockholders  of  the  Torbenson  Co.  have 
been  asked  to  approve  an  increase  in 
capitalization  from  80,000  to  220,000 
shares  and  have  also  been  asked  to  con- 

sent to  the  change  of  name  to  the 
Eaton  Axle  and  Spring  Co.  The  stock 
is  being  underwritten  by  New  York  and 
Cleveland  brokers. 

Sales  in  Chicago  Still 
Satisfactory 

Numerous  concerns  in  the  machine 
tool  and  small  tool  industry  in  the 
Chicago  District  report  no  decrease  in 
the  number  of  orders  received  during 
the  month  of  April,  but  an  approximate 
decrease  of  twenty-five  per  cent  in  the 
value  and  volume  of  sales.  This  is  ac- 

counted for  by  a  tendency  of  industry 
to  be  uncertain  as  to  the  future  of  busi- 

ness as  to  volume  and  conservatism  in 
buying.  The  big  exception  is  the  rail- 

roads. The  Illinois  Central  and  the 
St.  Paul  have  recently  placed  rather 
large  orders  for  small  tools.  The  Santa 
Fe  Railroad  has  made  inquiry  for 
lathes,  grinding  machines,  shapers, 
presses  for  car  wheels  and  miscella- 

neous equipment. 
Inquiry  for  iron   is   less   active,   al- 

Committee  of  F.  A.  E.  S.  to 
Study  Coal  Storage 

Appointment  of  four  members  of  the 
committee  to  conduct  an  investigation 
of  the  storage  of  coal  is  announced  by 
the  Federated  American  Engineering 
Societies.  They  are:  P.  F.  Walker,  dean 
of  engineering,  University  of  Kansas; 
S.  W.  Parr,  professor  of  applied  chemis- 

try. University  of  Illinois;  H.  Foster 
Bain,  Director  of  the  U.  S.  Bureau  of 
Mines;  L.  E.  Young,  Union  Light  and 
Power  Co.,  St.  Louis.  The  chairman  is 
W.  L.  Abbott,  chief  operating  engineer 
of  the  Commonwealth  Edison  Co.,  Chi- 
cago. 

Four  or  five  additional  members  of 
this  committee  are  yet  to  be  selected. 
Consideration  is  being  given  to  recom- 

mendations by  member  organizations, 
it  is  stated. 

Bujffalo  Dealers  Selling 
To  Railroad  Shops 

Construction  work  in  the  Buffalo 
territory,  which  is  the  heaviest  it  has 
been  in  four  years,  is  creating  a  splen- 

did market  for  small  concrete  mixers, 
hoists,  engines  and  other  equipment  of 
this  nature.  Coincidently,  there  is  a 
brisk  inquiry  for  replacement  parts  for 
construction   and   road   machinery. 

Small  tools  are  in  demand  and  dis- 
tributors of  this  class  of  equipment  re- 

port that  many  manufacturers  are  buy- 
ing small  equipment  and  adapting  it  to 

their  needs  in  place  of  certain  types  of 
larger  equipment  on  account  of  the 
scarcity  of  labor. 

Labor  costs  are  higher  than  usual  at 
this  time  of  the  year  and  competition 
for  skilled  workers  is  keen  in  all  indus- 
tries. 

There  seems  to  be  no  falling  off  in 
the  demand  for  the  heavier  types  of 
equipment.  Railroads  in  the  Buffalo 
territory  are  buying  considerable 
equipment,  including  electric  traveling 
cranes,  pit  cranes,  and  heavy  lathes. 
Lathes  of  all  types,  drilling  machines, 
grinding  machines  and  shapers  are 
showing  an  activity  far  ahead  of  last 

year. 

The  Buffalo  Creek  Railroad  recently 

installed  a  complete'  machine  shop 
equipment  consisting  of  grinding  ma- 

chines, lathes,  shapers  and  small  tools. 
The  D.  L.  &  W.  Railroad  has  installed 
a  shaper  and  two  geared  head  lathes  in 
its  East  Buffalo  shops.  The  New  York 
Central  shop  has  bought  two  heavy 
double  axle  lathes.  Brass  goods,  in- 

cluding safety  valves,  gages  and  loco- 
motive injectors  are  being  bought. 

Farrell  Urges  Co-Operation  with  Shipping 
Board  at  Foreign  Trade  Council 

Addresses  by  James  A.  Farrell,  presi- 
dent of  the  United  States  Steel  Corp., 

on  "The  Shipping  Situation  of  the 
World,"  and  C.  H.  Markham,  president 
of  the  Illinois  Central  Railroad,  on 
"Railway  Service  for  Foreign  Trade," 
were  features  of  the  closing  general 
session  of  the  tenth  annual  convention 
of  the  Nationtal  Foreign  Trade  Council. 

Loss  in  operation  of  American  ships 
comes  not  from  a  surplus  of  modern 
ships,  but  from  a  lack  of  co-operation 
on  the  part  of  all  owners,  foreign  and 
domestic,  to  stabilize  a  business  in 
which  all  are  suffering,  according  to 
Mr.  Farrell. 

"I  am  confident  our  foreign  rivals 
would  recognize  the  desirability  of  co- 

operation by  all  maritime  countries^  in 
disposing  of  tonnage  to  be  used  in  the 
market,  so  as  to  balance  the  supply  of 
ships  with  the  demand,  thereby  stabiliz- 

ing rates,  not  merely  to  the  advantage 
of  the  operators,  but  even  more  to  the 

advantage  of  the  traders  of  the  world," he  said. 
"There  is  an  opportunity  for  a  trad- 

ing relation.  The  Shipping  Board  ad- 
mittedly has  many  more  ships  than  it 

hopes  or  needs  to  sell  to  Americans. 
Retain  sufficient  for  our  needs  and  sell 
to  foreigners  the  surplus.  Interna- 

tionally, there  can  be  built  a  basis  for 
the  sale  of  the  board's  ships  at  the 
world's  market  price  in  a  manner  which 
will  give  to  the  American  shipowners  a 
paying  basis  on  the  volume  of  trade 
they  seek.  The  board  would  be  in  a  po- 

sition to  say  to  the  American  company 
in  a  given  trade  route: 

"  'Co-operate  with  the  foreign  lines 
now  competing  with  you;  furnish  one- 
half  of  the  tonnage  required  to  move 
the  freight  over  a  particular  route;  each 
to  act  as  loading  and  discharg:ing  agent 
for  the  other;  each  plan  which  ships  of 
the  two  companies  will  operate  on  an 
alternate  schedule,  and  thus  each  will 
receive  an  equal  portion  of  the  business 

moving  in  both  directions.' 
The  Foreign  Competition 

"The  foreign  line  would  receive  the 
advantage  of  replacing  obsolete  ships 
with  modem  ships  at  a  fair  price;  they 
would  know  within  reason  the  elements 
with  which  they  and  their  American 
partner  would  have  to  contend;  they 
would  know  that  they  would  no  longer 
have  to  match  their  reserves  iigainst 
those  of  the  United  States  Treasury; 
and,  best  of  all,  the  available  ships 
would  be  leveled  down  to  the  number 
the  world  trade  requires,  through  scrap- 

ping such  of  the  Shipping  Board  fleet 
as  is  obsolete  and  the  scrapping  of  such 
foreign  tonnage  as  is  in  a  similar  con- 

dition." 

Mr.  Farrell  declared  that,  while  one- 
third  of  the  Government-owned  ships 
would  not  justify  the  cost  of  recondi- 

tioning, at  least  two-thirds  could  be 
put  into  commission  at  a  cost  not  ex- 

ceeding $5  per  ton,  dead  weight,  and  at 
least  half  of  it  could  ultimately  be  sold 
to  foreign  buyers  at  from  $10  to  $15  a 
ton  less  than  the  price  at  which  for- 

eigners could  now  build  similar  vessels. 
He  suggested  a  selling  charge  of  $35 

.  per  ton,  dead  weight. 
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Philadelphia  Industries 
Well  Employed 

There  was  nothing  to  indicate  to 
Philadelphia  manufacturers  and  job- 

bers any  recession  in  the  volume  of 
business  that  has  been  reported  good 
during  the  spring.  Reports  from  the 
trade  indicate  a  demand  for  used 
traveling  cranes,  with  orders  booked 
for  a  year  ahead. 

Conveying  and  hoisting  equipment  is 
in  active  request,  with  orders  and  in- 

quiries showing  a  marked  improvement 
over  this  period  a  year  ago.  Many 
power  stations  are  being  improved  by 
the  installation  of  this  equipment,  and 
a  demand  is  coming  from  mills  and 
mines. 

Due  to  the  vast  amount  of  building, 
elevator  sales  have  increased  twenty- 
five  per  cent  over  last  year.  Deliveries 
are  fairly  prompt  and  manufacturers 
are  looking  forward  to  a  further  in- 

crease in  the  volume. 
Calculating  machine  sales  have  in- 

creased fifty  per  cent  over  last  year, 
with  a  tendency  toward  the  adding  and 
listing  machines,  while  bookkeeping 
machines  are  selling  fairly  well. 

In  the  woodworking  machinery  line 
manufacturers  and  dealers  report  a 
satisfactory  situation.  Without  any 
effort  to  obtain  new  business  firms  here 
have  orders  enough  ahead  to  keep  them 
going  at  least  until  August. 

The  Harlan  plant  of  the  Bethlehem 
Steel  Co.  at  Wilmington,  Del.,  has 
begun  the  delivery  of  100  new  suburban 
steel  coaches  and  fifty  standard  steel 
coaches  for  the  Philadelphia  &  Reading 
Railway.  The  Baldwin  Locomotive 
Works  has  contracts  for  fifty-five  loco- 

motives, fifty  of  the  consolidated 
freight  type  and  five  switch  engines. 
Ten  passenger  engines  are  being  built 

at  the  company's  shops  at  Reading,  Pa., 
and  a  number  of  baggage  cars  are 
being  constructed. 

Milwaukee  Business  Is 
Still  Strong 

Casting  up  accounts,  Milwaukee  ma- 
chinery manufacturers  have  found  that 

April  sales  and  bookings  showed  a 
healthy  increase  over  the  same  month 
last  year,  thus  continuing  in  effect 
similar  increases  recorded  in  January, 
February  and  March.  In  the  first 
week  of  May,  the  quality  and  quantity 
of  business  has  been  equally  as  gratify- 

ing, and  every  confidence  is  held  that 
the  current  month's  sales  will  show  a 
further  continuance  of  the  increases. 

Basing  expectations  on  inquiry  and 
sales,  as  well  as  the  continued  improve- 

ment of  demands  upon  foundries  and 
machine  shops,  a  comparatively  large 
amount  of  tool  business  lies  before  the 
trade.  The  betterment  in  demand  is 
particularly  noticeable  in  the  milling 
machine  industry,  which  has  been 
trailing  other  classes  of  machine  tools 
in  making  headway  since  the  revival  of 
the  metalworking  industries  set  in. 
Makers  of  milling  machines  say  trade  is 
still  spotted  and  more  or  less  irregular, 
but  volume  is  becoming  noticeable  and 
their  hopes  for  the  remainder  of  the 
year  are  more  optimistic  than  they  have 
been  for  a  long  time  past. 

The  growing  tendency  among  bankers 
to  warn  against  inflation  to  avoid  the 
disastrous    results    of    artificial    pros- 

perity as  known  in  1920  meets  with  a 
hearty  reception,  especially  among 
manufacturers  of  machine  shop  equip- 

ment. Likewise,  it  appears  to  coin- 
cide closely  with  the  opinions  they 

have  held  since  the  recovery  from  de- 
pression began.  While  this  may  have 

meant  sacrifices  and  may  mean  further 
sacrifices,  it  is  believed  preferable  to 
have  the  improvement  in  business 
gradual,  but  substantial,  rather  than 
rapid  and  artificial. 

The  lack  of  any  substantial  improve- 
ment in  export  trade,  especially  with 

Europe,  necessarily  limits  business 
largely  to  domestic  needs,  although 
some  sales  are  being  made  off  and  on 
to  Japan,  Australia  and  South  America. 

Used  tools  remain  a  formidable  com- 
petitor in  domestic  markets,  and  the 

surplus  of  this  class  of  equipment  con- 
tinues more  or  less  stationary,  for 

present  or  past  financial  difficulties  of 
manufacturing  concerns  manage  to 
keep  fresh  lots  of  used  equipment  flow- 

ing into  trade  channels.  There  is,  how- 
ever, a  fair  demand  for  choice  used 

machinery  of  modern  design  and  use- 
fulness. 

The  demand  for  new  equipment  re- 
mains well  confined  to  bare  necessities, 

for  replacements  and  moderate  in- 
creases in  production  capacity.  The 

bulk  of  orders  is  for  single  machines,  or 
a  few  tools,  and  virtually  all  orders 

.  specify  prompt  delivery.  Future  needs 
are  not  being  anticipated,  owing  to  the 
exercise  of  caution  against  over-expan- 

sion, which  is  a  quite  general  policy. 

Building  Activity  Aids 
St.  Louis  Trade 

Despite  the  tremendous  output  of  the 
last  six  weeks  and  the  large  shipments 
which  have  been  made,  machine  shops, 
foundries  and  kindred  industries  in  St. 
Louis  are  still  working  at  full  capacity 
and  future  orders  have  been  booked 
which  will  warrant  a  continuation  of 
this  healthy  condition  for  at  least  an- 

other six  weeks  to  come.  The  railroads, 
automotive  industries,  oil  and  mining 
industries  in  the  South  and  Southwest 
are  the  biggest  purchasers.  Building 
throughout  this  locality  is  at  the  high- 

est peak  it  has  reached  in  years. 
As  a  barometer  of  business  generally 

the  railroad  car  loadings  of  one  week 
showed  an  increase  of  18,000  cars  over 
the  corresponding  week  of  1922,  with 
ore  one  of  the  commodities  showing 
the  heaviest  movement. 

Virginia  Railway  Will 
Electrify  Division 

In  order  to  increase  its  traflSe 

capacity  and  to  secure  important  op- 
erating economies,  the  Virginian  Rail- 

way has  decided  to  electrify  213  miles 
of  its  track  lying  between  Roanoke, 
Virginia,  and  Mullens,  West  Virginia. 
"This  undertaking  will  involve  the  ex- 

penditure of  $15,000,000.  The  order 
for  the  electric  locomotives,  power 
house,  transformer  stations,  and  other 
apparatus  has  been  awarded  to  the 
Westinghouse  Electric  &  Manufactur- 
-ing  Co.  of  East  Pittsburgh,  Pa.,  and 
forms  the  largest  railroad  electrifica- 

tion contract  ever  placed.  The  division 
to  be  electrified  crosses  the  Allegheny 
Mountains.  The  alternating-current, 
single-phase  system  will  be  used. 

Skilled  Workers  Needed 
In  Pittsburgh 

There  are  no  pessimistic  reports 
coming  from  Pittsburgh  regarding  the 
machine  tool  trade,  or  any  other  part 
of  the  machine  industry,  for  with  the 
steel  mills  humming  the  way  they  are, 
the  prosperity  of  the  machine  business 
is  but  a  reflection  of  the  general  status 
throughout  the  iron  and  steel  industry. 
Dealers  in  machine  tools  in  the  Pitts- 

burgh district  are  watching  the  trend 
of  the  steel  market  very  closely,  and 
the  recent  price  advances  in  sheets,  tin 
plate,  tubular  goods,  sheet  bars,  shapes 
and  plates,  is  figured  to  be  a  help  to  the 
keepmg  up  of  price  in  machinery  of 
every  description. 

The  dealers  report  a  general  inquiry 
for  machine  tools  for  early  delivery, 
especially  on  the  part  of  the  large 
manufacturing  establishments,  while  it 
is  expected  that  a  number  of  railroad 
orders  will  shortly  be  placed  that  will 
give  quite  an  impetus  to  the  machine 
tool  trade.  Inquiry  among  the  fac- 

tories of  the  Beaver  Valley  elicits  the 
information  that  all  the  machine  shops 
connected  with  the  steel  mills  are 
working  night  and  day,  while  the  ma- 

chinery parts  of  the  railroad  repair 
shops  seem  to  be  well  filled  with  orders, 
and  every  man  who  can  use  an  expert 
hand  at  a  machine  is  employed.  Skilled 
men  are  badly  needed  in  this  district, 
not  only  in  the  steel  mills  and  machine 
shops,  but  in  almost  every  part  of  the 
building  trade.  There  are  a  few 
transients  who  pass  through  here  and 
accept  a  job  for  a  few  weeks  and  then 
amble  along  elsewhere,  but  the  wages 
being  offered  by  machine  tool  makers 
now  is  alluring  enough  to  hold  their 
steady  men,  one  employer  of  a  large 
number  of  men  saying  a  few  days  ago 
that  he  had  no  fear  of  filling  his  con- 

tracts and  making  deliveries  at  the 
time  promised  so  long  as  his  old-timers 
remain  on  the  job.  Auto  repair  shops 
and  garages  are  springing  up  like 
mushrooms  through  the  night,  and 
many  splendid  orders  along  the  line  of 
machine  tools  are  being  placed  with  the 
local  dealers.  Manufacturing  plants 
are  being  operated  at  almost  capacity, 
and  while  the  machine  tool  business 
has  not  reached  its  peak  in  this  dis- 

trict it  is  better  than  ever  before  in 
industrial  history. 

American  Catalogs  Wanted 
In  Brazil 

W.  L.  Schurz,  American  commercial 
attache  at  Rio  de  Janeiro,  Brazil,  ad- 

vises that  he  is  desirous  of  receiving 
catalogs  of  machinery  of  all  kinds  that 
might  be  of  interest  in  Brazil.  Catalogs 
should  be  mailed  to  the  Industrial  Ma- 

chinery Division,  Bureau  of  Foreign 
and  Domestic  Commerce,  Washington, 
D.  C,  and  should  be  marked  on  the 
outside  front  cover:  "To  be  forwarded 
to  W.  L.  Schurz,  American  Commercial 

Attache,  Rio  de  Janeiro,  Brazill." Manufacturers  who  have  agents  in 
Brazil  should  indicate  their  name.s  and 
addresses  on  the  printed  matter.  It 
would  be  well  to  furnish  more  than  one 
set  of  printed  matter,  as  it  frequently 
is  desirable  to  have  extra  copies  to  give 
to  interested  inquirers.  The  language 
employed  in  Brazil  is  Portuguese;  if 
printed  matter  is  not  available  in  that 
language,  French  would  be  preferable 

to  Spanish. 
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News  of  Washington 
Activities 

By  PAUL  WOOTON 

Export  achievements  in  which  the 
Industrial  Machinery  Division  .of  the 

Department  of  Commerce  takes  par- 
ticular pride  are  being  listed.  Some 

of  them  are  as  follows: 
The  Saco-Lowell  Shops,  of  Boston, 

in  the  face  of  very  active  British  com- 
petition, secured  an  important  order 

for  machinery  to  be  used  in  the  han- 
dling of  spun  silk. 

The  Baldwin  Locomotive  Works  re- 
cently sold  25  locomotives  to  the  British 

Government.     Ten  of  these  locomotives 
were   discharged  from   the   steamer   at 

Danzig    in    57    hours.       Not 
only   was   a  large  order   for 
locomotives  filled  rapidly,  but 
an  American  vessel  was  able 

to  handle  the  cargo  and  dis- 

charge it  in  record  time,  de- 
spite the   fact   that   some  of 

the  packages  weighed  thirty 
tons. 
American  manufacturers 

furnish  the  most  efficient  coal 
and  ore-handling  machinery 
in  use  at  Rotterdam.  The 

same  equipment,  with  a 
change  of  buckets,  is  used 

for  loading  coal  and  for  un- 
loading iron  ore. 

Twelve  electrically  driven 
ore  excavators  recently  were 
installed  at  the  Schneider 
mine,  the  property  of  the 
greatest  of  the  French  steel 
makers. 

From  time  to  time  as  such 

striking  incidents  of  ma- 
chinery sales  are  recordeed, 

the  Department  of  Commerce 

expects  to  give  them  pub- 
licity, particularly  in  foreign 

countries,  with  the  idea  of 
indicating  that  American 
manufacturers  are  selling 
their  machinery  in  the  greatest  centers 

of  competition  and  to  the  most  discrimi- nating buyers. 

Kind  Words  from  Britain 

That  the  competition  of  American 

machinery  in  India  is  beginning  to  be 

felt  may  be  judged  from  the  following 
extract  in  the  report  of  a  British 
official : 

"Indian  buyers,  owing  to  our  en- 
forced activity  during  the  war,  are  novf 

looking  more  and  more  to  the  United 
States  to  supply  their  requirements  and 
are  in  some  cases  apt  to  imagine  that 
America  leads  the  world  in  machinery 

production — an  erroneous  idea  which 
the  American  engineer  and  traveling 
salesmen  are  only  too  anxious  to 

foster." While  American  metal-working  ma- 
chinery is  being  furnished  in  increasing 

quantities  to  purchasers  in  India,  the 

use  of  machinery  in  that  country  con- 
tinues to  be  subject  to  certain  limita- 

tions because  of  the  superstitions  of 
the  natives.  Many  of  the  operations 

done  by  machinery  appeal  to  the 
Hindoo  as  being  uncanny.     There  is  a 

AMERICAN     MACHINIST 

Dr.  H.  C.  Dickinson,  formerly  head 

of  the  Automotive  Power  Plants  Sec- 
tion of  the  Bureau  of  Standards,  has 

returned  to  that  Bureau  as  chief  of  the 
Heat  Division,  assuming  his  duties 

May  2.  Since  1921,  when  he  resigned 
from  the  Bureau,  Dr.  Dickinson  has 
been  research  manager  of  the  Society 
of  Automotive  Engineers. 

Dr.  Dickinson  is  a  native  of  Bangor, 

Maine,  where  he  was  born  in  1875.  He 
is  a  graduate  of  Williams  College,  and 
did  graduate  work  at  Clark  University 

where  he  took  his  doctor's  degree.  He 
was  with  the  Bureau  of  Standards  from 

1903  to  1921,  starting  as  a  laboratory 
assistant  and  being  advanced  to  the 

position  of  physicist  in  1910.  He  is  a 
member  of  the  American  Academy, 
American   Physical    Society,   American 

Comparative  Prices  of  Shop  Supplies 

Average  of  New  York,  Chicago  and  Cleveland  Prices 

One Year Ago 
Unit 

per  lb   

Current 

Price 

.  30.034 
Soft  steel  bars 
Cold    finished 

shafting      per  lb   „.     0.042 
Brass  rods      perlb       0.1913 

Solder  (J  and  J)   perlb       0.2987 
Cotton    waste.,    perlb       0.1231 
Washers,   cast 

iron  (4  in.)...    per  100  lb.     4.66 
Emerv,       disks, 

cloth.  No.  1,  6 
in.  dia      per  100       2.96 

Lard  cutting  oil  per  gal   _     0  592 
Machine  oil      per  gal       0.349 
Belting,  leather, 

medium     ofFIist       42% 
Machine       bolts 

up  to  1  X  30  in.  offlist       44}% 

Four Weeks Ago 

30.0322  30.0236 
0.0406 
0.1913 
0.314 
0.1231 
4.50 

2.96 0.575 
0.349 

42% 

48i% 

Society  of  Mechanical  Engineers, 

American  Society  for  Testing  Mate- 
rials, Society  of  Automotive  Engineers, 

Society  of  Refrigeration  Engineers, 

Washington  Academy,  Washington 
Philosophical  Society,  and  the  Society 
of  Physique. 

In  his  former  connection  with  the 
Bureau  of  Standards,  Dr.  Dickinson 

was  responsible  during  the  war  for  the 
construction  of  the  altitude  chambers 

in  which  airplane  engines  can  be  tested 

under  the  conditions  of  low  air  pres- 
sure and  temperature  corresponding  to 

altitudes  of  30,000  feet.  He  was 

scientific  adviser  to  the  government  in 
connection  with  the  utilization  of  the 

nation's  gasoline  supplies  and  had  much 
to   do   with   the  efficient   utilization   of 
these  supplies. » 

R.  P.  Miller  Reappointed 
To  Awards  Board 

Vol.  58,  No.  19 

More  Pay  for  Workers  In 
Metal  Trades 

According  to  figures  just  compiled  by 
the     National     Industrial     Conference 

Board,  wages   in   the   metal  trades   in- 
creased appreciably   during  the   month 

of     February.       The     average     hourly 
earnings    of    all    wage    earners    in    the 

agricultural    implement   plants   studied 
were    $0,507    in    February    as    against 

$0,503   in   January   and    $0,499   in    De- cember.    In  the  automobile  shops  they 

were    $0,599,    $0,598    and    $0,594,    re- 
spectively,    while     in      the     electrical 

manufacturing  shops  they  were  $0,519, 

$0,515  and  $0,514.     For  iron  and  steel 
mills,    average    earnings    were    $0,540, 

$0,531    and   $0,537,    and   for    foundries and    machine    shops,    $0,535, 

$0,527  and   $0,530.       For  all 
industries   the   February  fig- 

ure    was     $0,509,     January, 

$0,504  and  December,  $0,504. 

Skilled  labor  in  the  foun- dries    and     machine     shops 
earned    $0,586    in    February, 

$0,576  in  January  and  $0,578 
in      December      as      against 

$0,632,  $0,632   and   $0,635   in the     automobile    shops     and 

$0,577,  $0,570  and  $0,572  for 
all  industries.     Unskilled  la- 

bor   got    $0,435,    $0,429    and 

$0,436   in   the  foundries  and machine  shops  in   February, 

January   and    December,   re- 
spectively, $0,471,  $0,475  and 

$0,471      in     the     automobile 
shops  and  $0,416,  $0,415  and 
$0,416  in  all  industries. 

Weekly  earnings  of  skilled 
men  in  all  industries  rose 

from  $28.22  in  December  to 
$28.32  in  January  and  $28.44 in  February.  In  the  foundry 

and  machine  shops  the  corre- 
sponding figures  were  $28.85, 

'J  $28.59  and  $29.21  and  in 
the  automobile  plants  $30.30, 

$31.13  and  $31.19. 
slight  decline  in  living  costs 

real"  earnings  up  one   point 

0.032 
0.15 0.21 

0.104 

4.00 

3.11 0.608 
0.40 

48J% 

621% 

A 

brought     i^—     —   o-   -I-         r^ 
on  the  hourly  basis  and  two  points  on 
the  weekly  basis. 

Rudolph  P.  Miller  of  New  York  has 

been  reappointed  representative  of  the 

Federated  American  Engineering  So- 
cieties on  the  National  Board  for 

Hindoo  as  Demg  uncanny,  xnexe  .«  »  Jurisdictional 
 Awards  Mr  Mmer's 

widespread  and  apparently  firmly  held  reappointment  ^^«  ?«^"f  ̂^ /ji^^^.io^^^ 
belief  that  certain  machinery,  at  least,  ized  as  evidence  of

  the  Federation  s 

is  possessed  of  a  bad  spirit.  This  leads  confidence  in  what  he  ̂«f  J'=««";Pj'^,^^^^^^ 
to  widespread  refusal  to  accept  employ-  His  efforts,  it  was  st

ated  have  been 

ment  where  the  handling  of  machinery  "earnest  and  constructive.  JY^Jt.;" 
is  a  requirement.  ler's  present  term  expires  in  August- 

Erie  Sets  Good  Example 

By  Storing  Coal 
In  keeping  with  the  program  mapped 

out  by  the  Association  of  Railway 
Executives  at  its  meeting  here  last 

month  the  Erie  Railroad  Co.  has  been 

storing  coal  steadily,  Frederick  S.  Un- 
derwood, president,  said  recently. 

"We  now  have  a  supply  of  thirty- 

six  days'  coal  on  hand,"  Mr.  Underwood 
said,  "and  by  Sept.  1  will  have  stored 

up  a  supply  for  ninety  days,  or  enough 
to  take  care  of  requirements  during 

September,  October  and  November. 
The  Erie's  shops  have  now  brought  the 
road's  locomotive  equipment  up  to  nor- 

mal, bad  order  locomotives  averaging 
about  15  per  cent  of  the  total  on  line, 

and  by  Oct.  1  it  is  expected  that  freighi; 
cars  awaiting  repairs  will  be  reduced  to 

5  per  cent  of  the  total  on  line."   •   

Bliss  Co,  Moves  Offices 

The  E.  W.  Bliss  Co.,  Brooklyn,  N.  Y. 
has  moved  its  offices,  both  sales  and 

executive,  to  the  South  Brooklyn  plant 
at  Second  Ave.  and  53rd  St.  The  plant 
has  a  total  of  seventeen  buildings  in  the 

group. 
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I 

NEARLY  ALL  the  s
peculative 

markets  were  lower  last  week 
and  the  uneasy  feeling  which  de- 

clining prices  generally  engender  is 
gradually  spreading.  It  is  in  part  due 
to  the  fear  that  the  buyers  strike  in 
sugar  may  be  extended  to  include  other 
articles,  but  it  is  also  attributable  to 
the  fear  that  the  Federal  Reserve  Banks 
may  decide  to  adopt  a  policy  that  will 
in  some  way  compel  a  restriction  of 
credit.  In  their  monthly  bulletins  the 
Federal  Reserve  Board  and  the  New 
York  Bank  both  quote  the  following 
passage  from  a  recent  report  of  a  com- 

mittee on  "Unemployment  and  business 
cycles"  appointed  by  Secretary  Hoover: 
"Additions  to  credit  which  cannot  be 
economically  validated  by  a  commen- 

surate effect  in  actual  production  are 
speculative  and  as  such  should  be  sub- 

jected to  control  so  that  business  and 
industry  can  be  maintained  in  a  healthy 

state." 
The  Federal  Reserve  Board  prefaces 

this  quotation  with  the  statement  that 
it  "clearly  sets  forth  the  relation  be- 

tween the  expansion  of  bank  credit  and 
the  expansion  of  business  as  well  as  the 
responsibility  of  the  banking  community 
for  the  economic  use  of  credit." 

This  declaration  has  been  logically 
construed  as  an  intimation  that  the 
power  of  the  Federal  Reserve  System 
would  be  used  to  check  any  develop- 

ments of  which  its  officers  did  not  ap- 
prove and  the  fear  that  sumptuary  con- 

trol would  be  substituted  for  the  opera- 
tion of  economic  law  has  naturally  en- 

gendered doubt  and  checked  initiative. 
Two  months  ago  when  caution  was 

first  advised  in  these  letters  there  was 
a  possibility  that  an  unchecked  advance 
in  labor  and  commodities  might  pro- 

duce a  boom  that  would  be  followed  by 
a  destructive  explosion,  but  in  the  in- 

terval merchants  and  manufacturers 
have  themselves  applied  the  brakes,  and 
in  a  speech  he  made  last  week  Frank 
Vanderlip  was  exactly  right  in  saying 
that  "Most  people  seem  as  cautious 
about  the  financial  outlook  as  they 
would  be  toward  a  scarlet  fever  epi- 

demic. Their  point  of  view  is  under- 
standable inasmuch  as  so  many  were 

hit  by  the  seeming  prosperity  of  three 
years  ago.  The  present  situation  I  con- 

sider decidedly  different. 

"In  my  opinion  we  are  now  in  a  far 
sounder  economic  phase.  The  banks' 
position  in  regard  to  expanded  credit 
is  far  healthier  and  commodity  prices 
are  35  per  cent  below  those  of  three 
years  ago.  At  that  time  buyers  were 
loaded  up  in  advance  of  their  needs. 
Now  just  the  reverse  condition  obtains. 
There  is  no  accumulation;  the  situation 
is  almost  flawless.  If  I  were  to  paint 
the  picture  in  detail  the  only  shadows 

■would  be  along  the  shipping  and  agri- 
cultural lines." 

It  is,  of  course,  possible  that  some  un- 
locked for  upheaval  or  a  general  crop 

failure     may     curtail     the     purchasing 

power  of  the  country  in  the  autumn,  but 
barring  improbable  misfortunes  a  good 
business  is  indicated  for  the  next  four 
or  five  months,  and  that  is  about  as 
far  ahead  as  it  is  safe  to  look  nowa- 
days. 

In  the  stock  market,  which  is  now 
from  15  to  20  points  below  the  top  on 
the  average,  there  are  many  good  bar- 

gains to  be  picked  up.  This  is  espe- 
cially true  of  the  railway  shares,  for 

railroad  earnings  continue  to  improve 
and  a  phenomenal  gain  will   probably 

"Two  months  ago  when  caution 
was  first  advised  in  these  letters, 
there  was  a  possibility  that  an  un- 

checked advance  in  labor  and  com- 
modities might  produce  a  boom 

that  would  be  followed  by  a  destruc- 
tive explosion,  but  in  the  interval 

merchants  and  manufacturers  have 
themselves  applied  the  brakes  .  .  . 
In  the  steel  industry,  production 
continues  at  a  record  rate  largely  as 
a  result  of  the  demand  from  the 

railroads  and  automobile  makers." 

be  shown  when  the  new  equipment  re- 
cently ordered  comes  into  use. 

The  decline  in  the  price  of  petroleum 
and  the  reported  war  between  the  Stand- 

ard Oil  and  the  "Independents"  has 
caused  a  sharp  drop  in  the  market  for 
oil  stocks.  They  too  may  be  good  pur- 

chase, but  in  so  far  as  the  so  called 
"Standard  Oil  Companies"  are  con- cerned it  should  be  borne  in  mind  that 
the  prices  at  which  they  are  selling  rep- 

resent success  plus  prestige  and  that 

the  generation  who  made  "The  Stand- 
ard" what  it  is  have  for  the  most  part 

passed  on. The  bond  market  is  now  at  a  level 
which  invites  discriminating  purchasers 
except  in  the  tax  exempt  department, 
where  an  over  supply  threatens  as  a  re- 

sult of  the  constant  issuance  of  Farm 
Loan  Bonds,  Road  Bonds,  Municipal 
Bonds  and  Soldiers  Bonus  bonds  put  out 
by  the  various  states.  Over  $100,000,- 
000  of  these  soldiers  bonus  bonds  will 
shortly  come  on  the  market,  including 
$50,000,000  from  Illinois  and  $22,000,- 
000  from  Iowa.  Illinois  is  also  con- 

sidering the  sale  of  $100,000,000  road 
bonds,  and  if  there  is  any  element  of 
danger  in  the  present  situation  it  is  to 
be  found  in  the  flood  of  these  tax  ex- 

empt securities  for  the  service  of  which 
a  constant  increase  in  taxation  is  neces- sary. 

An  interesting  development  is  the 
proposal  to  consolidate  several  of  the 
large  fertilizer  companies  that  have 
never  entirely  recovered  from  the  heavy 
losses  they  sustained  two  years  ago. 

In  the  steel  industry  production  con- 
tinues at  a  record  rate  largely  as  a 

result  of  the  demand  from  the  railroads 
and  the  automobile  makers.  At  16i 
cents  copper  is  off  about  3  cents  from 

the  top,  but  the  demand  is  unabated 
and  the  decline  is  chiefly  due  to  the 
large  production. 
Lumber  is  a  shade  easier  on  the 

threatened  curtailment  in  building 
caused  by  high  wages.  Sugar  is  off 
about  half  a  cent  on  the  buyers  strike 
already  mentioned.  It  is  an  interesting 
novelty,  as  is  the  attempt  that  the  peo- 

ple of  Memphis  are  making  to  "take 
care  of  their  own"  by  buying  the  stock 
in  the  Piggly  Wiggly  Co.  with  which 
their  fellow  townsman,  Mr.  Saunders, 
was  landed  in  his  fight  with  the  bears 
on  the  New  York  Stock  Exchange. 

If  the  women  can  hold  down  the  price 
of  sugar  and  Memphis  can  take  care  of 
Piggly  Wiggly  the  legendary  power  of 
Wall  Street  may  lose  something  of  its 
terror.  Cotton  has  been  distinctly  weak 
as  those  who  might  have  tried  to 
squeeze  May  and  July  have  taken  the 
hint  that  Attorney  General  Daugherty 
has  given  them  in  his  suit  to  enjoin 
future  trading  in  sugar.  New  crops  are 
sympathetically  lower,  but  are  ap- 

proaching the  level  of  intrinsic  value 
when  the  statistical  facts  and  the  crop 
outlook  are  considered. 

The  retail  trade  is  good.  The  mail 
order  houses  report  a  continued  and 
remarkable  gain  in  sales  and  jobbers 
say  that  their  orders  are  numerous  but 
small  as  a  spirit  of  caut'on  is  general 
and  no  one  wants  to  carry  a  heavy 
stock.  This  spirit  and  a  Federal  Re- 

serve statement  which  shows  a  reserve 
ratio  of  75.2  per  cent  are  our  best 
guarantees  that  business  is  on  an  even 
keel  and  that  the  present  depression 
being  psychological  will  be  short  lived. 

Germany's  offer  to  settle  her  repara- 
tion liability  by  a  payment  of  30  billion 

gold  marks  or  about  $7,500,000,000  pro- 
vided she  can  borrow  the  money  hardly 

requires  comment.  It  was  made  for 
sentimental  effect  and  no  one  expected 
its  acceptance.  The  probability  is  that 
France  will  continue  to  occupy  the  Ruhr 
and  the  Rhine  provinces  indefinitely. 
Most  of  Europe  seems  resigned  to  this 
and  until  England  protests  the  status 
quo  will  probably  be  undisturbed. » 

Water  Traffic  for  Big 
Steel  Companies 

What  amounts  to  almost  a  new  in- 
dustry is  the  transportation  of  finished 

steel  _  products  down  the  Ohio  and 
Mississippi  rivers  from  Pittsburgh  to 
New  Orleans.  The  Carnegie  Steel  Co. 
and  the  Jones  &  Laughlin  Steel  Corp. 
are  the  pioneers  in  this  enterprise.  The 
former  has  two  steamboats  and  35  steel 
barges  plying  between  this  port  and 
New  Orleans,  while  the  Jones  & 
Laughlin  concern  is  sending  out  about 
8,000  tons  a  month  to  Louisville, 
Evansville,  St.  Louis  and  Memphis,  for 
distribution  throughout  the  south  and 
west.  In  these  cargoes  are  machines 
and  machine  tools  of  all  descriptions 
and  for  various  destinations. 
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Report  on  Production  of 
Soft  Coal 

The  production  of  soft  coa4  con- 
tinues at  approximately  10,000,000  tons 

weekly,  according  to  the  Geological 
Survey,  while  the  anthracite  output,  for 
the  eighth  consecutive  week,  exceeded 
2,000,000  tons. 

The  total  output  of  bituminous  for 
the  last  week  in  April  was  estimated 
at  10,235,000  net  tons.  A  declining  pro- 

duction for  the  past  week  was  indicated 
by  car  loadings. 

Concerning  the  present  reserve,  the 
geological  survey  states  that  while 
stocks  on  March  1  were  not  at  an  ex- 

tremely high  point,  yet  they  exceeded 
those  in  1920  by  50  per  cent  and  demand 
for  coal  has  steadily  fallen  off.  Complete 
records  of  consumption  since  February 
are  not  available,  but  it  seems  quite 
clear  that  if  the  rate  of  consumption  in 
that  month  has  been  maintained,  stocks 
are  perceptibly  lower  than  on  March  1, 
the  survey  says. 

"Well  sustained  activity  marked  the 
reports  of  anthracite  shipments  in  the 
week  ended  April  28,"  it  stated,  "and 
for  the  eighth  consecutive  week  ex- 

cluding only  the  week  of  the  eight-hour 
holiday,  the  output  passed  the  two 
million  ton  mark."  The  total  output 
was  estimated  at  2,116,000  net  tons. 

Simplified  Practice  to 
Be  Discussed 

A  preliminary  conference  of  manu- 
facturers, distributors  and  consumers 

of  face  brick  will  be  held  May  11  with 
the  Division  of  Simplified  Practices  of 
the  Department  of  Commerce.  _  The 
conference  will  discuss  the  advisibility 
and  practicability  of  reducing  the  num- 

ber of  types  and  sizes. 
Steel  refractory  interests  will  meet 

with  the  Division  in  preliminary  con- 
ference May  21  to  discuss  possible  sim- 

plification in  this  industry. 
A  general  conference  of  paving 

asphalt  interests  will  be  held  with  the 
Division  May  28  to  consider  definite  ac- 

tion regarding  i-eduction  of  grades  and 
other  simplifications  which  were  dis- 

cussed at  a  preliminary  conference  sev- 
eral weeks  ago. 

mately  44,000,000  tons  a  year.  Produc- 
tion in  a  calendar  year  has  never 

reached  40,000,000  tons,  and  did  not 
reach  31,000,000  tons  until  1916,  nor 
26,000,000  tons  until  1910. 

Steel  production  is  well  maintained  at 
the  rate  reached  late  in  March,  since 
which  time  ingot  output  has  averaged 
a  rate  above  45,000,000  tons  a  year.  The 
production  of  pig  iron  is  relatively 
higher  than  the  production  of  steel, 
which  accounts  for  the  easy  position  the 
pig  iron  market  has  been  showing 
lately,  as  well  as  for  the  decline  in 
scrap  prices.   

Will  Discuss  Many  Topics 
at  Annual  Meeting 

A  broad  range  of  thought  among 
American  business  men  on  both  domes- 

tic and  international  questions  is  dis- 
closed in  a  list  to  twenty-six  resolutions 

proposed  by  organizations  which  are 
members  of  the  Chamber  of  Commerce 
of  the  United  States  for  consideration 

during  the  annual  meeting  of  the  Na- 
tional Chamber  in  New  York,  May  8-11. 

The  resolutions  were  submitted  by 
local  chambers  of  commerce,  and  by 
industrial  associations  or  other  trade 
organizations.  They  are  widely  varied 
in  subject,  including  aviation,  canals, 
coal.  Congressional  procedure,  Euro- 

pean affairs,  Federal  employee  ques- 
tions. Federal  taxation,  immigration, 

merchant  marine  mattsrs,  postal  serv- 
ice, regulation  of  public  utilities,  re- 

clamation, waterways.  Cities  from 
which  they  were  submitted  include 
Detroit,  Boston,  Tallahassee,  Fla., 
Charleston,  W.  Va.,  Chicago,  Rochester, 
and  New  Orleans.  Among  the  associa- 

tions and  organizations,  as  distinct 
from  the  chambers  of  commerce,  that 
sent  in  proposed  declarations  include 
National  Coal  Association,  Illinois 
Manufacturers  Association,  American 
Electric  Railway  Association,  American 
Gas  Association,  and  American  Insti- 

tute of  Consulting  Engineers. 

Will  Discuss  Paper  Mill 
Problems 

The  problems  met  in  the  paper  indus- 
try will  be  presented  at  two  sessions  at 

the  Spring  meeting  of  the  American 
Society  of  Mechanical  Engineers  in 
Montreal,  May  28  to  31.  Robert  B. 
Wolf,  president  of  the  R.  B.  Wolf  Co. 
of  New  York,  will  outline  "Principles 
of  Management  Engineering  as  Applied 

to  the  Pulp  and  Paper  Industry"  on May  29,  and  on  May  31,  George  F. 
Williamson,  chief  engineer  of  the 
Strathmore  Paper  Co.,  will  introduce  a 
group  of  speakers  who  will  discuss  "The 
Machine  Tool  in  the  Paper  Industry." 

Pig  Iron  Production  at 
New  High  Record 

A  new  record  rate  was  reached  in  pig 
iron  production  late  in  March,  and  that 
rate  has  since  increased  to  5  per  cent 
above  the  old  record,  which  was  made 
in  September,  1918.  Pig  iron  produc- 

tion, according  to  the  monthly  blast  fur- 
nace report,  is  now  running  at  approxi- 

Western  Road  Shows  Gain 

The  Chicago,  St7  Paul,  Minneapolis  & 
Omaha  Railway  Co.  recently  issued 
its  report  of  earnings  for  the  year 
1922,  showing  net  income  of  $1,177,929 
against  a  deficit  in  1921  of  $285,677. 
Despite  labor  troubles  during  1922  the 
road  was  able  to  reduce  its  operating 
expenses  $2,095,263,  which  more  than 
offset  a  reduction  of  $336,401  in  oper- 

ating revenue. 

Personals ] 
O.  D.  Miller  has  been  elected  sec- 

retary-treasurer of  the  Consolidated 
Machine  Tool  Corp.  of  America,  New 
York.  Mr.  Miller  was  formerly  assist- 

ant secretary  and  treasurer. 

Guy  Wilson,  formerly  with  the 
Traffic  Motor  Truck  Corp.,  St.  Louis, 
Mo.  which  recently  merged  with  other 
concerns  to  form  the  National  Motors 
Corp.  has  announced  plans  for  a  new 
$3,000,000  company  to  be  known  as 
Victor  Motors,  Inc.  for  the  manufacture 
of  three  types  of  automobiles  —  the 
heavy  duty,  the  speed  truck  and  the 
taxicab. 

E.  J.  Steinberg  has  resigned  as 
resident  engineer  in  Milwaukee  for  the 
Railroad  Commission  of  Wisconsin, 
effective  June  1,  to  accept  the  position 
of  general  manager  of  the  proper- 

ties of  the  Wisconsin.  Valley  Power  Co. 
at  Wausau,  Wis.  He  was  associated 
with  the  Commission  for   10  years. 

H.  P.  HUBBELL,  formerly  sales  man- 
ager of  the  Midvale  Co.,  in  St.  Louis, 

Mo.  and  J.  B.  Sharp,  his  former  as- 
sistant, will  open  an  iron  and  steel 

products  brokerage  office  under  the 
firm  name  of  Hubbell  &  Sharp.  The 
two  men  have  been  with  the  Midvale 
Co.  or  its  predecessors  for  25  years. 

L.  R.  NouRlE,  formerly  with  the 
Pittsburgh  office  of  Manning,  Maxwell 
&  Moore,  is  now  connected  with  the 
Thomas  Spacing  Machine  Co.,  Pitts- 

burgh, and  will  have  charge  of  sales  in 
that  district. 

C.  T.  Price,  formerly  field  secretary 
for  the  National  Metal  Trades  Associa- 

tion, Chicago,  has  been  appointed  secre- 
tary and  treasurer  of  the  Gas  Products 

Association  which  is  an  organization 
composed  of  the  manufacturers  of 
oxygen  and  hydrogen. 

R.  R.  Safford,  formerly  Minneapolis 
manager  of  S.  F.  Bow.ser  &  Co.,  Fort 
Wayne,  Ind.,  has  been  appointed  man- 

ager of  S.  F.  Bowser  &  Co.  of  Texas, 
with  offices  in  Dallas,  to  succeed  L.  P. 
Murray,  who  has  resigned  to  enter  a 
new  line  of  work.  Mr.  Murray  was  for 
several  years  vice-president  of  the 
Dallas  branch  of  the  company. 

R.  G.  CONKLIN,  formerly  a  salesman 
for  S.  F.  Bowser  &  Co.,  Fort  Wayne, 
Ind.,  with  headquarters  in  Minneapolis, 
has  been  appointed  manager  of  the 
Minneapolis  district  succeeding  R.  R. 
Safford. 

B.  H.  Rhynearson  has  been  ap- 

pointed manager  of  the  "good  as  new" department  of  the  Vonnegut  Machinery 
Co.,  Indianapolis,  Ind.  Mr.  Rhynear- son has  been  with  this  firm  for  some 
time  and  was  formerly  connected  with 
the  Millholland  Machine  Co.  and  the 
E.  A.  Kinsey  Co. 

Albert  Phillips,  formerly  in  the 
speciality  department  of  the  American 
Radiator  Co.,  Buffalo,  has  been  ap- 

pointed manager  of  the  brass  goods  de- 
partment of  Manning,  Maxwell  & 

Moore,  Buffalo  district.  He  succeeds 
Raymond  F.  Wolf,  who  has  gone  with 
the  Nelson  Valve  Co.,  Philadelphia. 

E.  L.  Doty,  who  has  been  the  district 
service  manager  of  the  Buffalo  branch 
of  the  Westinghouse  Electric  &  Manu- 

facturing Co.,  East  Pittsburgh,  Pa.,  has 
been  appointed  engineering  assistant  in 
the  service  department  with  head- 

quarters at  East  Pittsburgh.  He  is  suc- 
ceeded in  Buffalo  by  J.  A.  Atkinson. 

George  T.  Aitken,  formerly  Buffalo 
manager  for  the  Syracuse  Supply  Co., 
has  become  a  member  of  the  finn  of 
D.  R.  Clarkson  &  Co.,  Inc.,  of  Rochester. 
Mr.  Aitken  will  have  charge  of  the 
Buffalo  office  for  the  company. 

Robert  H.  Schafer,  works  manager 
of  the  Textile-Finishing  Machinery 
Co.,  Providence,  R.  I.,  was  given  a 
farewell  dinner  at  the  Hotel  Dreyfus 
recently  by  the  executive  staff  of  the 
company.  Mr.  Schafer  has  resigned  to 
accept  a  position  with  the  Thurston 
Manufacturing  Co.,  Providence,  R.  I., 
as  general  manager. 
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Making  Parts  of  a  Nine-Cylinder  Motor 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

Fixtures  and  tools  for  a  three-part  crankcase — 
Combination  boring  and  drilling  fixtures  used 

in  making  the  Lawrance  airplane  engine 

THE  CRANKCASE  of  the  Lawrance  airplane  en- 
gine consists  of  three  portions,  each  being  an 

aluminum  casting.  The  front  cover  contains  the 

magneto-drive  gearing,  the  deep-groove  Hess-Bright 
radial  type  thrust-bearing,  and  carries  supporting  brac- 

kets for  the  magnetos  on  each  side  of  the  crankshaft. 
This  front  piece,  as  well  as  the  location  of  the  magnetos, 

can  be  seen  in  place  in  Figs.  11  and  12.  The  inter- 
mediate case  or  cover,  containing  the  gears  and  counter- 

shaft for  driving  the  cam,  the  cam  disk,  the  cam  fol- 
lowers and  their  guides,  has  a  solid  web  at  the  back 

which  supports  an  S.K.F.  self-aligning  ball  bearing 
which  forms  the  front  main  bearing  of  the  crankshaft. 
This  construction  allows  easy  inspection  of  all  the  cam 
operating  mechanism  while  it  is  in  place  with  all  gears, 
by  simply  removing  the  front  cover. 

The  main  crankcase  is  a  circular  drum  and  has  nine 
main  openings  through  which  the  steel  cylinder  liners 
project.  There  are  also  nine  flat  faces  to  which  the 
cylinders  are  bolted.  There  is  a  wall  at  the  back  of  the 
crankcase  proper  and  behind  this  a  conical  extension 
used  in  mounting  the  engine  to  the  fuselage. 

The  first  operation  on  the  crankcase  is  facing  and 
turning  the  conical  extension  and  boring  the  main- 
bearing  hole,  which  is  done  on  a  Gisholt  lathe.  The 
crankcase  is  then  reversed  and  the  front  end  turned  and 

faced,  locating  from  the  main  bearing  hole.  The  hori- 
zontal boring,  which  also  includes  the  facing  of  the  flat 

surfaces  to  receive  the  cylinders,  is  done  on  an  indexing 
fixture  on  the  boring  machine  table  as  shown  in  Fig.  1. 
The  other  holes  with  the  square  flanges  are  for  bolting 
on  the  carburetor  connections  and  are  also  bored  and 
faced  at  the  same  setting.  More  details  of  the  boring 
fixture  and  also  of  some  of  the  cutters  used  can  be  seen 
in  Fig.  2.  Both  views  also  show  the  smaller  opening 
for  the  inlet-pipe  manifolds  for  the  nine  cylinders. 

Some  of  the  drilling  operations  of  the  main  crankcase 
are  shown  in  Fig.  3.  The  case  is  mounted  on  a  central 
stud  A  which  is  mounted  on  the  angle  plate  B.  The 
plate  which  carries  the  drill  bushings  is  located  from 
the  boring  operation  previously  performed.  The  drill 
is  shown  at  work  on  the  cylinder  bolt-holes,  while  the 
case  on  the  floor  at  the  left  has  the  fixture  in  place  for 
drilling  one  of  the  small  carburetor  flanges. 

FIG.   1 — MACHINING  THE  CYLINDER   BASE FIG.   2— DETAILS  OF  BORING  FIXTURE 
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FIG    3-DRILLING  FOR  CYLINDER   STUDS.     FIG.   4-DRILt-IN
G  THE  INTERMEDI.^TE  CASK 

FIG.    5-COMBINATION    DRILLING    AND    BORING    FIXTURE 

Another  drilling  operation  on  the  intermediate  case 

which  carries  the  valve  rod  guides,  is  shown  in  Fig.  4. 

This  view  shows  several  different  drilling  fixtures  al- 

though all  are  of  the  same  type.  It  will  be  noted  that 

location  is  by  a  stop  pin  fitting  some  previously  drilled 
hole. 

Boring  and  Drilling  Crank  Case  Cover 

A  combination  boring  and  drilling  fixture  for  the 

front  cover  of  the  crankcase  is  shown  in  Fig.  5,  in 

which  the  openings  for  the  magneto  drive  are  being 

reamed.     It  will  be  noted  that  this  fixture  locates  the 

casting  with  reference  to  the  magneto  supports  so  as 

to  insure  the  magneto  drive  being  correctly  positioned 

with  reference  to  the  gearing.  It  will  also  be  seen  that 

this  same  fixture  handles  the  drilling  of  a  number  of 

the  holes  on  the  end  of  the  ball-bearing  housing. 

A  different  type  of  boring  fixture  is  shown  in  Fig.  6 

for  handling  several  operations  on  an  aluminum  cast- 
ing which  forms  part  of  the  engine  equipment  at  the 

back.  It  will  be  noted  that  the  fixture  is  in  two  parts, 

the  body  A  being  mounted  on  the  base  B  but  separated 

from  it  by  a  sufficient  distance  to  allow  chip  clearance 

and  the  projection  of  the  pilot  of  the  boring  tool,  or 

FIG.   6- -FOUR-WAT  BORING  FIXTURE.      FIG.   7— BORIN
G  HOLES  AT  AN  ANGLE 
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■MILJ.ING  VALVE  GUIDE  HOUSINGS.      FIG.   9— BORING  PUMP  BIX)CK.     FIG.  10-ANOTHKR  HOKINi;   FIXTURE 
reamer.  This  fixture  handles  six  openings  at  a  single 
setting  of  the  work,  the  guides  being  very  substantial 
and  affording  a  long  bearing  for  the  boring  tool. 

Another  operation   on   the   same   piece  is   shown    in 

Fig.  7,  which  shows  the  angle  between  the  two  holes. 
It  also  shows  the  method  of  supporting  the  boring  bar 
both  at  top  and  bottom  as  at  A  and  B.  It  will  be  noted 
that  the  angle  between  the  two  holes   is   secured  by 

FIG.   11— ENGINE  WITH  COVER  REMOVED.     FIG.   12— COMPLETE  MOTOR  ON  STANL 
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shifting  the  wedge-shaped  base  block  C.  Three  other 
operations,  also  on  aluminum  parts,  are  shown  in  Figs. 
8,  9  and  10. 

In  Fig.  8  the  double  valve-guide  is  being  milled  with 
the  slots  that  hold  the  cam  rollers  in  their  proper  posi- 

tion, as  can  be  seen  in  Fig.  11.  This  single  casting 
forms  the  guide  for  both  the  inlet-  and  exhaust-valve 
tappets  of  the  same  cylinder,  the  valve  push-rods  lead- 

ing off  at  an  angle  as  shown  in  the  views  of  the  as- 
sembled engine. 

The  same  fixture  is  shown  in  both  Figs.  9  and  10. 
One  shows  the  side  and  top  plate  in  position  while  the 
other  shows  simply  a  counter-boring  operation.  It  will 
be  noted  in  Fig.  10,  that  two  top  plates  are  provided 
as  at  A  and  B  so  that  separate  operations  can  be  per- 

formed in  the  same  fixture.  The  side  plates  control 
the  holes  shown  in  the  pump  body  at  the  left  of  the 
fixture. 

Two  views  of  the  motor  on  an  assemblying  stand  are 
shown  in  Figs.  11  and  12.  The  first  shows  the  front 
plate  removed  so  as  to  expose  the  gearing,  the  cams 
and  the  cam  rollers  which  actuate  the  valves.  This 

view  also  shows  the  three  carburetors,  one  being  pro- 
vided for  each  group  of  three  cylinders.  It  will  be 

noted  that  the  three  upper  cylinders  are  connected  to 
a  small  copper  tube  which  makes  it  easy  to  prime  them 
for  starting.  The  type  of  assembling  stand  which  has 
been  found  most  satisfactory  for  these  engines  is  also 
shown. 

The  completed  engine  with  the  two  magnetos  in  place 
is  shown  in  Fig.  12.  It  also  shows  the  projecting  end 
of  the  crank  shaft  with  its  splines  for  holding  the  pro- 

peller hub.  There  are  29  of  these  splines,  the  30th 
position  being  left  blank  so  as  to  insure  the  hub  always 
going  in  the  same  position.  Both  views  give  a  fairly 
good  idea  of  the  compactness  of  the  Lawrance  engine. 

Discussing  the  Millwright 
By  George  Walter 

Harry  Senior,  from  somewhere  in  New  England, 

writing  under  the  title  of  "The  Millwright,"  on  page 
556,  Vol.  58,  of  the  American  Machinist,  seems  to  have 
taken  exception  to  a  previous  article  by  myself  upon  the 
same  subject.  After  carefully  reading  over  both  his 
any  my  own  article  I  can  find  no  real  difference  between 
them.  He  has  simply  misread  my  first  paragraph.  My 

grandfathers,  as  were  his,  were  familiar  with  the  mill- 
wright and  his  work.  The  millwright  was  then  the  man 

who  built  the  mill,  and  in  all  probability  still  should  be. 

I  might  refer  Mr.  Senior  to  Hobart's  "Millwrighting," 
published  by  the  McGraw-Hill  Book  Co.,  which  I  be- 

lieve to  be  the  most  complete  and  thorough  treatise  on 
the  subject.    That  author  will  bear  us  both  out. 

Mr.  Senior  should  have  noticed  that  the  word  mill- 
wright in  my  article  was  inclosed  in  quotation  marks. 

By  this  I  meant  to  show  that  a  new  sort  of  maintenance 
man  had  made  his  appearance  in  the  shop,  known  as  the 

"millwright."  That  he  was  not  in  the  true  sense  of 
the  word  a  real  millwright  was  exactly  the  point  I 
wished  to  show. 

The  true  millwright  is  just  what  Mr.  Senior  says  he 
is,  but  where  is  he  today?  What  part  does  he  play  in 
the  erection  of  the  modern  factory?  A  mechanical  en- 

gineer draws  the  plans  for  the  building  and  the  contract 
is  let  to  a  construction  company.  The  engineering  de- 

partment works  up  the  layout,  showing  the  exact  loca- 

tion of  each  and  every  machine  to  be  installed,  the  loca- 
tion of  the  shafting,  the  number  of  pulleys,  belts  and 

even  the  location  of  the  work  benches. 
After  the  construction  company  has  completed  its 

work  the  millwright  comes  on  the  job  and  what  does 
he  find?  Concrete  foundations  for  the  machinery,  with 
bolts  embedded  in  them  to  fit  the  bases  of  the  machines 
to  be  installed.  He  finds  channels  overhead,  often  with 
the  holes  drilled  to  receive  the  countershafts.  He  finds 
that  some  electric  company  has  completely  installed  the 
power  plant.  That  one  contracting  company  has  taken 
care  of  the  water  system  and  another  the  wiring  of  the 
plant  for  its  motors  and  lights.  His  work  has  been  all 
cut  and  dried  for  him.    He  is  simply  a  gang  boss. 

It  is  only  natural  that  this  millwright  should  want 
to  find  something  which  he  might  call  a  regular  job. 
The  most  logical  thing  open  seems  to  be  maintenance 
and  to  this  field  he  has  turned,  retaining  his  title. 
Today  this  man  is  essentially  a  maintenance  man  and 
I  know  many  of  them  who  would  stand  aghast  if  they 
were  asked  to  get  out  plans  for  a  new  building.  They 
would  be  helpless,  and  yet  they  are  rated  by  their  em- 

ployers as  good  millwrights. 

Yes,  Mr.  Senior,  the  new  "millwright"  decidedly  be- 
longs to  the  last  decade.  He  could  not,  and  would  not, 

attempt  to  make  a  lineshaft  out  of  oaken  timbers  10  in. 
square  or  use  wooden  drums  for  pulleys,  and  I  doubt  if 
one  out  of  a  hundred  of  them  would  be  able  to  build  a 

waterwheel  "from  the  ground  up." 
It  may  interest  Mr.  Senior  to  know  that  I  have  been 

conducted,  as  a  guest,  through  two  of  the  largest  paper 
mills  in  the  world.  I  have  been  employed  in  plants  of 
some  of  the  largest  corporations  in  the  world  and  in  all 
parts  of  the  world.  I  can  describe  to  him  the  plants  of 
England,  France  and  Belgium,  of  Mexico  and  the  Pan- 

ama Canal  zone,  the  coal  mines  of  Pennsylvania  and 
even  the  gin  mills  of  the  South. 

And,  Mr.  Senior,  I  once  worked  in  one  of  the  largest  S 
sardine  canneries  of  New  England  where  there  were 
conveyors  which  could  have  carried  a  locomotive  with 
the  same  ease  as  they  carried  fish.  True  they  did  not 

call  their  maintenance  man  a  "millwright,"  but  he  was 
there  just  the  same  and  he  was  exactly  the  kind  of  a 
man  I  tried  to  describe  in  my  article.  He  was  paid  a 
good  wage  and  offered  more  when  he  resigned.  I  know, 
because  I  was  he. 

AutomobUe  Designing 

There  are  many  ways  of  producing  a  motor  car, 
more  than  one  way  of  producing  a  cheap  motor  car,  but 
few  ways  of  producing  a  good  motor  car  cheaply,  ac- 

cording to  Automobile  Engineer  (London).  Even  in 
the  hurly-burly  of  keeping  abreast  of  the  contemporary 
design,  a  large  staff  is  necessary  to  carry  out  drawing- 
office  and  experimental  work,  yet  this  shows  no  imme- 

diate improvement  in  the  profit  and  loss  account.  If 
anything  new  be  contemplated,  such  as  magnetic  brakes, 
supercharged  engines  or  a  novel  transmission  very  many 
experimental  sprats  must  be  thrown  to  catch  the  pro- 

duction mackerel. 
Modern  mechanism  is  too  complex  to  be  evolved  from 

the  inner  consciousness  of  any  man,  however  brilliant. 
Neither  does  a  new  constructional  method  often  arise 
by  some  flash  of  genius.  Such  things  are  built  up  step 
by  step,  with  many  false  turnings  and  fresh  starting 

points. 
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Automotive  Service  Methods 

and  Equipment 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

Seventeenth  article  —  Servicing  transportation  units 

for  telephone  "trouble  shooters" — Replacing  an  axle 
bushing — Testing  a  generator — Some  home  made  tools 

WORK  IN  AN  automotive  service  station  is  in- 
termittent, and  that  foreman  is  wise  who  knows 

how  to  turn  occasional  lax  hours  to  account  by 
putting  the  unoccupied  workman  at  the  task  of  making 
tools  for  future  use. 

The  equipment  of  the  service  plant  of  the  South- 
western Bell  Telephone  Co.,  St.  Louis,  Mo.,  includes  a 

number  of  efficient  homemade  tools.    One  of  these  tools 

FIG.   1— A  HOME-MADE   MOTOR   STAND 

is  the  motor  stand  shown  in  Fig.  1,  which  is  made  of 
several  lengths  of  2  x  4-in.  angle  steel,  supported  by 
straps  of  bar  iron,  as  shown.  The  cylinder  block  is  held 
in  place  by  cap  screws  screwed  into  the  cylinder  head 
bolt-holes  on  one  side  and  the  crankcase  bolt-holes  on 
the  other  side.  The  angle  steel  is  cut  away  on  one  side 
so  that  the  pistons  can  be  fitted  into  the  cylinders,  as 
can  be  seen  by  reference  to  the  illustration.  The  motor 
can  be  tilted  sidewise  to  any  desired  angle  and  locked 
in  position  by  means  of  the  bolt  A,  which  is  threaded 
into  the  block  B.  Two  of  these  bolts,  one  at  each  end, 
are  sufficient. 

It  occasionally  happens  that  the  hole  for  the  spindle - 
bolt  bushing  in  a  front  axle  becomes  so  badly  worn  that 
it  has  to  be  drilled  larger  and  a  new  bushing  put  in. 
In  this  case  the  toolblock  is  removed  from  the  lathe  and 
the  fixture  shown  in  Fig.  2  is  applied.  The  axle  is 
clamped  in  the  fixture  and  aligned  by  the  lathe  centers. 
After  alignment,  the  headstock  center  is  removed  and 
a  drill  inserted.  After  the  hole  is  drilled,  the  bushing 
is  pressed  in  by  placing  a  block  between  the  bushing 
and  the  headstock  and  forcing  the  piece  along  by  means 
of  the  tail  center.  The  bushing  is  then  line-reamed 
before  the  piece  is  removed  from  the  fixture. 

The  illustration.  Fig.  3,  is  that  of  a  connecting-rod 
aligning  fixture  of  simple,  though  efficient,  design.  A 
shaft  is  put  through  the  large  end  of  the  rod  and  then 
clamped  in  the  two  V-blocks  shown  at  the  right  end  of 
the  fixture.  The  small  end  of  the  rod,  containing  a 

piston  pin,'  is  brought  to  rest  on  the  movable  section 
of  the  fixture,  as  shown,  and  the  section  is  clamped  in 
place.  By  slipping  a  feeler  gage  under  and  behind  each 
end  of  the  piston  pin,  any  twist  or  bend  in  the  rod  can 
be  detected. 

The  bending  clamp  attached  to  the  connecting  rod, 

Fig.  4,  makes  it  possible  to  apply  pressure  at  any  de- 
sired spot  in  the  rod,  and  can  also  be  used  to  straighten 

the  rod  without  removing  it  from  the  crank  case,  if  this 
should  be  desirable. 

A  tool  for  compressing  valve  springs  so  the  cotter 
pin  can  be  inserted  or  removed  is  an  absolute  necessity 
in  a  repair  shop.     Such  a  tool,  made  from  a  couple  of 

FIG.   2 — DRILLING  OUT  A  BUSHING 
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erator  shaft  is  meshed  with  a  gear  on  a  camshaft  held 

between  the  lathe  centers  and  the  lathe  is  then  run  on 

the  open  belt.  The  generator  is  connected  to  a  battery 

and  ammeter  just  as  it  would  be  in  actual  service.  By 

testing  several  generators  that  were  known  to  be  good 

and  noting  the  amperage  recorded,  a  standard  was  set 

FIG.  3— STRAIGHTENING  FIXTURE  FOR  CONNECTING 
RODS 

odd  pieces  of  bar  iron  and  a  spring,  attached  to  a  piece 

of  2  X  8-in.  joist,  is  shown  in  Fig.  5.  When  pressure 

is  applied  to  the  handle,  the  piece  A  pushes  the  spring 

FIG.   4— APPLYING  PRESSURE  AT  A  SPECIFIC  POINT 

down  so  that  the  cotter  pin  can  be  removed.  If  the 

pin  sticks  so  that  it  becomes  necessary  to  use  both 

hands  to  get  it  out,  the  handle  can  be  held  in  position 

by  supporting  the  rear  end  on  a  rivet  in  the  hinged 

piece  B,  which  can  be  swung  to  the 
desired  position  as  shown. 

It  often  becomes  necessary  to  re- 
move the  spring  from  a  valve  while 

the  motor  is  in  the  chassis,  as  shown 

in  Fig.  6.  Here  a  rod  is  bent  to  form 
a  support  for  an  old  spring  leaf  which 
has  a  slot  cut  in  the  end,  so  that  it  can 
be  slipped  over  the  valve  stem  and 
thus  used  to  raise  the  spring.  This 
tool  is  as  efficient  as  it  is  simple. 

A  generator  is  shown  in  Fig.  7  in 
position  for  testing.  The  generator 
is  bolted  to  a  section  of  bar  iron  that 
is  in  turn  bolted  in  the  tool  rest  of  a 

Cisco  lathe.     The  pinion  on  the  gen- 

FIG.    6— ANOTHER  VALVE    SPRING  COMPRESSOR 

which  all  doubtful  generators  must  reach  before  they 

are  placed  in  service. 
Honing  a  reamer  is  a  delicate  operation,  and  even 

the  best  mechanic  does  not  always  get  a  perfectly  true 

edge  on  the  reamer  blade.  The  device  shown  in  Fig.  8 

makes  it  possible  to  turn  out  a  better  job  of  honing 

with  less  skill  than  is  required  if  the  job  is  done  en- 

tirely by  hand.  The  reamer  is  held  between  centers, 

as  shown,  and  the  blade  to  be  honed  is  held  to  the  de- 

sired position  by  a  rest  at  the  back  of  the  machine  that 

is  adjusted  for  position  by  means  of  a  knurled  screw. 

FIG.  5— VALVE  SPRING  COMPRESSOR 

FIG.   7— TESTING  A  GENERATOR 

The  hone  is  held  in  an  aluminum  frame  cast  solid  with 

the  handle,  the  handle  being  supported  by  an  adjustable 

rest  at  the  front  of  the  machine.  This  device  eliminates 

the  possibility  of  tilting  the  hone,  and  insures  honing 

the  blade  straight.  The  tool  is  marketed  by  the  Gund- 
lach  Machine  Works,  Belleville,  Mo. 

A  grinding-wheel  guard  which  could  be  used  to  ad- 
vantage in  practically  every  machine  shop  is  shown  in 

Fig.  9.  The  guard  consists  of  a  section  of  celluloid  cut 
to  size  from  the  window  of  some  old  automobile  top  and 

edged  with  a  strip  of  leather,  the  whole  being  riveted 

to  a  short  piece  of  flat  iron  as  shown.  The  iron  is 

bolted  to  another  piece  of  the  same  material  which  is 

attached  to  a  post,  the  bolt  serving  as  a  pivot  so  that 

the  guard  can  be  used  over  either  wheel.     The  guard 



May  17,  1923 Build  Bigger  Profits  with  Better  Equipment 
728 

FIG.    8 — A  REAMER  HONING   FIXTURE 

fully  protects  the  eyes  of  the  workman  without  requir- 
ing him  to  use  goggles. 

It  so  happens  that  drivers  occasionally  lose  their  keys, 
with  the  result  that  new  ones  have  to  be  made.  As  a 
duplicate  of  the  keys  used  for  every  transportation  unit 
used  by  the  company  is  kept  in  the  machine-shop  office, 
a  new  key  can  very  easily  be  made  by  the  aid  of  the 
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FIG.  9— AN  EFFICIENT  GRINDING  WHEEL,  GUARD 

machine  shown  in  Fig.  10.  The  duplicate  key  is  clamped 
in  the  machine  at  A,  in  a  rest  which  both  swings  and 
slides  on  a  shaft  through  the  center  of  the  machine. 
As  the  sample  key  is  passed  along  over  the  sharp  edge 
of  the  piece  B,  a  thin  milling  cutter  cuts  corresponding 
indentations  in  the  key  blank  shown  at  C. 
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Employment  Management;  a  New 

Opportunity  for  Service 
By  S.  R.  Rectanus 

As.sistant  Manager,  Ashland  Division, 
The  American  Rolling  Mill  Co. 

In  days  past,  the  hiring  of  men  was  done  something 
after  this  fashion:  « 

Foreman — "Hey,  you!" 
Four  or  five  men  started  forward,  but  the  one  wanted 

was  finally  picked  out. 

Foreman — "You  want  work?" 

Man— "Sure" 
Foreman — "Billy,  give  this  guy  a  check;  I'll  tell  you 

his  rate  after  I  try  him  out." 
Not  many  years  ago  our  procedure  was  very  simple. 

The  foreman  who  was  short  of  hands  went  to  the  gate, 
looked  over  the  crowd,  picked  out  the  man  he  wanted 
iind  hired  him.  This  hiring  process  was  routine.  The 

timekeeper's  office  was  at  the  gate,  and  the  chief  time- 
keeper was  always  an  interested  witness  of  the  cere- 
mony.   How  different  is  the  present-day  point  of  view! 

Practical  men  who  spend  their  time  in  making  and 
doing  are  liable  to  look  at  things  from  a  very  material 

viewpoint.  Industry  in  its  development  has  drawn  to- 
gether larger  and  larger  associations  of  men  and  women 

who  apply  energy  to  matter  to  change  things  into  a 
usable  form. 

We  eat  things,  we  wear  things — we  handle,  see,  feel, 
and  accumulate  things.  Our  very  senses  are  arranged 
to  let  us  easily  recognize  and  appreciate  material  objects. 
Our  histories,  our  laws,  our  ethics  deal  chiefly  with  the 
material  rights  of  man.  We  even  think  of  men  and 
women  themselves  as  objects. 
Human  slaves  resisted  until  our  own  generation,  and 

the  desire  for  freedom  is  an  ever  present  blessing, 

barely  won  from  centuries  of  oppi'ession  and  domination. 
Ignorance  and  lack  of  understanding,  safeguarded  by 
suspicion,  fear  the  unknown  search  for  enlightenment. 

Accepting  the  economies  of  specialization  of  labor  and 
larger  scale  production,  there  is  gradually  developing  a 
conviction  that  men  are  honest  by  preference,  that  fair 
play  gives  as  well  as  takes,  that  harmony  of  effort 
accomplishes  more  for  all  than  discord.  Modern  in- 

dustry is  building  for  its  use  a  new  form  of  specialized 
service.  Employment  management  is  designed  to  help 
men  help  themselves  and  each  other,  striving  to  bring 
about  a  better  understanding  for,  of,  and  by  men. 

Personality  defies  measurement.  We  have  no  standard 

man.  Ambition,  judgment,  experience,  leadership,  in- 
spiration are  human  elements  which  have  not  y^t  been 

isolated  in  the  laboratory.  Can  fear,  jealousy,  hate, 

clumsiness,  or  suspicion  be  useful  in  a  plan  of  co-opera- 
tive service?  Is  devotion  to  the  group  more  to  be  de- 

sired than  individual  progress? 
Modern  industry  organized  under  competent  human 

leadership  has  the  opportunity  to  prove  by  practical 
accomplishment  that  service  yields  the  greatest  human 
dividends.  The  manager,  the  superintendent,  the  fore- 

man guiding  the  efforts  of  workmen  under  sound  human 
policies  are  the  ultimately  responsible  individuals.  They 
can  use  the  help,  the  service  of  men  and  women  who 
devote  their  interest  to  the  development  and  perfection 
of  understanding  and  encouragement  and  appreciation 
of  human  men  and  women  who  are  working  together 
with  a  common  purpose. 

FIG.  10— MAKING  DUPLICATE  KEYS 
Extract   of  a   speech   delivered   at   the   National   Conference   of 

Business  Paper  Editors  at  Middletown,  Ohio. 
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Selling  Machinery  in  South 
America 

By  R.  a.  Colorado 
Export  Sales  Dept.,  Clipper  Belt  Lacer  Co. 

THAT  the  natural  resources  of  the  countries  south 
of  the  Rio-Grande  compare  favorably  with  our  own 

•is  quite  generally  admitted  but  most  of  them  are  yet  to 
be  developed.  This  lack  of  development  is  equally  true 
when  one  considers  the  progress  that  American  manu- 

facturers have  made  in  providing  a  market  for  their 
goods  in  those  countries. 

Several  causes  have  lead  to  this  latter  condition. 
Our  country  has  been  blessed  with  such  wonderful  re- 

sources and  the  manufacturers  have  been  so  busy  de- 
veloping them  that  they  have  had  little  time  left  to 

think  of  other  countries  beyond  their  borders.  Again, 
our  attitude  toward  foreigners  has  reacted  against  good 
feeling  between  these  South  American  countries  and 
our  manufacturers.  This  attitude  has  led  to  certain 
prejudices  which  stand  in  the  way  to  a  better  under- 

standing. What  is  needed  is  a  frank,  open  minded  and 
manly  attitude  that  will  try  to  understand  and  measure 
things  by  the  proper  standard. 

So  much  for  generalities.  What  are  the  best  markets 
in  the  South  for  American  machinery?  In  the  order 
named,  Mexico,  Brazil  and  the  Argentine.  In  the  future 
unquestionably  Brazil  and  the  Argentine  will  surpass 
all  others.  Mexico  is  at  present,  unfortunately,  very 
much  unsettled,  and  the  limited  resources  of  the  west 
coast  of  South  America,  naturally  limit  the  possible 
market  there.  Some  business  is  done  in  Chile,  Peru, 
Ecuador,  Colombia  and  Bolivia;  there  are  a  few  plants 
around  the  capital  of  Venezuela,  but  industrial  growth 
seems  more  rapid  in  Brazil  and  the  Argentine  than 
anywhere  else. 

The  industrial  development  of  both  Brazil  and  the 
Argentine  has  just  begun.  If  our  machinery  manufac- 

turers are  alive  to  the  fact,  they  will  not  miss  the 
opportunity  which  these  two  countries  present.  It  is 
the  writer's  sincere  belief  that  they  will  develop  into 
the  two  best  foreign  customers  for  our  machinery  in 
the  future. 

This  brings  up  the  question  of  getting  a  start  in 
these  markets.  Three  roads  are  open  to  the  American 
manufacturer  who  wants  to  sell  his  wares  in  Brazil,  the 
Argentine  or  any  other  market  in  South  or  Central 
America:  the  commission  houses,  the  local  jobbers  in 
those  countries  and  the  manufacturer's  export  salesmen. 

The  Local  Jobbers 

That  the  commission  houses  are  an  effective  element 
in  the  development  of  our  export  trade,  no  one  will  deny. 
They  however  have  their  limitations  and  it  will  not  be 
necessary  to  enlarge  on  the  topic.  The  local  jobbers 
and  representatives  sometimes  lack  the  agressiveness 
which  is  necessary  to  place  a  certain  product  on  the 
market.  In  many  instances  their  attention  is  divided 
among  too  many  lines,  and  in  other  instances  they  are 
used  to  the  easy  business  which  comes  of  its  own  ac- 

cord in  those  lines  which  are  already  well  established 
and  need  no  special  effort.  Especially  in  South  Ameri- 

can countries  it  is  only  too  true  that  the  majority  of 
the  commercial  houses  would  rather  do  business  in  the 
staple  commodities  which  everybody  wants.  There  is 
also  the  feeling,  whether  warranted  or  not,  on  the  part 
of  a  good  many  of  these  local  dealers,  that  it  is  not  to 

their  interest  to  put  too  much  effort  back  of  the  sale 
of  a  certain  article,  since  the  manufacturer  may  at  any 
time,  when  the  business  has  been  developed,  take  the 
agency  away  from  the  local  dealer  or  establish  his  own 
offices  in  the  country. 

Sometimes  it  becomes  advisable  to  establish  a  branch 
office  in  a  foreign  country,  when  the  nature  of  the 
product  permits  iv  and  when  the  market  is  such  as  to 
warrant  this  step.  I  am  speaking  however  of  the  early 
stages  in  the  development  of  a  certain  line. 

Manufacturer's  Foreign  Salesmen 

This  leaves  the  foreign  salesman,  if  he  has  the  proper 
equipment  and  is  the  right  type  of  man,  supreme  as 
a  developer  of  the  foreign  market.  Here  in  the  United 
States  we  are  not  satisfied  to  leave  the  line  entirely  in 
the  hands  of  the  local  dealer  and  every  factory  has  its 
own  body  of  factory  representatives.  It  stands  to  rea- 

son that  such  should  also  be  the  case  in  dealing  with  a 
foreign  market.  To  the  question  that  the  maintenance 
of  a  body  of  foreign  travelers  is  an  expensive  proposi- 

tion, the  answer  can  be  made  that  such  a  body  of  sales- 
men naturally  must  be  commensurate  with  the  extent  of 

the  market  and  that  it  is  not  always  necessary  to  keep 
such  salesmen  out  in  the  field  all  the  time.  It  is  also 
possible  to  entrust  a  man  with  more  than  one  article, 
provided  the  nature  of  such  articles  is  more  or  less 
allied.  Care  should  be  exercised  however  not  to  spread 

a  man's  efforts  so  thinly  that  he  becomes  ineffective. 
A  word  must  be  said  concerning  advertising  in  for- 

eign countries.  Usually,  a  manufacturer  is  contented 
with  translating  his  domestic  copy  and  inserting  it  in 
some  export  journal.  While  these  domestic  publications 
fill  an  important  place  in  foreign  advertising  some  ef- 

fort should  be  made  to  adapt  the  domestic  copy  to  the 
needs  of  the  foreign  market.  American  manufacturers 
have  found  American  copy  ineffective  for  use  even  in 
other  English  speaking  countries.  It  need  not  be  .said 
that  translated  material  is,  to  say  the  least,  awkward. 
The  translator  is  charged  with  the  performance  of  a 
thankless,  almost  impossible  task.  No  matter  how  able, 
he  cannot  deviate  from  the  copy  submitted  to  him  which 
is  in  most  cases  almost  valueless  for  use  in  a  different 
country,  where  different  customs  prevail. 

As  an  illustration,  usually  if  a  certain  article  is  ad- 
vertised in  this  country  as  a  labor  saving  appliance,  or 

a  time  saving  specialty,  we  think  that  on  this  point 
alone  a  good  number  of  sales  should  be  made.  But  in 
South  America  where  methods  are  of  necessity  crude 
and  where  labor  and  time  are  plentiful,  the  appeal  of  an 

advertisement  based  on  the  time  saving  element  is  mate- 
rially lessened. 

During  the  writer's  recent  trip  to  South  America  all 
conditions  seemed  to  point  to  an  increase  in  the  activity 
of  business  in  all  lines,  especially  in  the  Argentine.  The 
crops  have  been  bounteous  and  most  of  the  materials 
grown  have  found  a  fair  market.  Uruguay  and  the 
Argentine  are  beginning  to  sell  their  wool  and  packing 
products,  grain  and  other  home  crops,  and  copper  and 
nitrates  began  moving  a  few  months  ago  in  the  we.st 
coast.  Exchange  conditions  are  of  course  still  against 
us,  but  either  they  will  improve  or  people  will  get  used 
to  them.  Everything  warrants  an  optimistic  attitude 
and  the  American  machinery  manufacturer  who  wants 
to  sell  his  wares  in  South  American  markets,  if  he 
approaches  the  problem  with  his  mind  made  up  to  study 
it  carefully  and  solve  it  rationally,  should  find  in  the 

southern  markets'  a  source  of  very  profitable  business. 
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Developing  a  Column  Clamp 

For  the  Right  Line  Radial  Drilling  Machine 
By  W.  T.  sears 

Steps  and  experiments  in  development — Constructions 
that  were  not  satisfactory — Residual  magnetism  in  drills 

Type  of  clamp  finally  adopted 

Steel 
Spring 

IT  HAS  OCCURRED  to  the  writer  that  a  partial  ac- 
count of  the  development  of  the  clamping  mechanism 

of  the  Right  Line  radial  drilling  machine  might 
make  rather  interesting  reading,  for  we  went  through 
quite  a  wide  range  of  experiment  before  settling  upon 
the  final  construction.  In  the  first  place  the  design  of 
the  column  of  this  machine  called  for  a  different  type 
of  clamp  than  is  usual  in  radial  drilling  machines.  That 
is,  the  clamping  mechanism  must  act  in  a  vertical  direc- 

tion in  order  to  bring  the  wide  supporting  flange  of  the 
column  against  the  upper  flange  of  the  pedestal.  That 
the  column  must  be  clamped  downwards  and  not  side- 

ways will  be  evident  from  the  section  shown  in  Fig.  1. 
The  parts  are  all  marked  and  anything  except  a  general 

description  is  un- 
necessary.  The 
column  is  supported 
when  in  its  free  or 

swinging  position  on 
flat  steel  springs 
which  transmit  the 
weight  through  the 
vertical  shaft  to  the 
ball  bearing  at  the 

bottom.  The  adjust- 
ment is  such  that 

there  is  a  few 
thousandths  of  an 
inch  clearance  at  the 
horizontal  bearing 

flange  when  the 
column  is  released. 

In  operation,  when  the  arm  is  properly  positioned  the 
conical  clamping  ring  is  contracted  and  acting 
between  the  conical  surface  that  forms  part  of  the 
column  and  a  flat  surface  of  the  pedestal,  forces  the 
column  down  to  its  flanged  bearing  and  locks  it  firmly 
in  place.  The  first  machine  had  a  hand  operated  clamp 
which  worked  satisfactorily  and  was  easy  to  operate  but 
in  order  to  relieve  the  operator  of  all  the  work  possible 
it  was  thought  best  to  develop  a  clamp  which  could  be 

controlled  with  ease  from  the  operator's  position  at  the 
head.  This  machine  being  strictly  an  electrically  driven 
machine,  that  is  being  built  to  get  all  the  benefits  pos- 

sible from  electric  drive  without  having  modifications 
necessary  to  make  it  convertible  to  belt  drive,  we 
thought  the  clamping  mechanism  should,  if  possible,  also 
be  electrically  controlled.  The  clamping  movement  re- 

quired is  very  slight  even  though  the  pressure  required 
is  heavy  and  on  this  account,  as  well  as  from  a  cost 
point  of  view,  the  first  experiments  were  conducted  with 

FIG.    1— CROSS-SECTION 
COLUMN  TRUNNION OF 

solenoids.  The  construction  of  the  clamp  of  one  of  the 
earlier  types  we  experimentd  with  is  shown  in  Fig.  2. 

This  construction  did  not  work  out  in  practice  as  we 
hoped,  although  even  yet  we  are  not  certain  that  it  does 
not  have  some  possibilities.  The  friction  of  the  parts 

was  high,  the  solenoid  required  larger  than  first  ex- 
pected, the  spring  of  the  clamping  parts  more  than 

anticipated  and  the  adjustments  were  not  easy  to  make. 
That  is,  they  were  not  easy  to  make  and  make  right  and 
be  simple  and  cheap  in  construction.  Owing  to  the  fact 
that  the  lift  was  entirely  on  the  front  or  drill  side  of 
the  machine  there  seemed  to  be  a  probability  that  if  we 
could  take  care  of  the  front  edge  and  clamp  it  firmly 
there  would  not  be  enough  play  or  clearance  at  the  rear 
to  do  any  harm.  In  any  event,  as  far  as  the  experimental 
part  of  it  was  concerned,  if  we  could  satisfactorily 
clamp  the  front  and  found  that  a  clamp  in  the  rear 
was  necessary  as  well  it  would  be  a  simple  matter  of 
duplication.  In  Fig.  2,  A  is  a  solenoid  connected  through 
link  B  to  crank  C,  crank  C  being  in  turn  keyed  to  the 
shaft  D,  which  was  made  as  an  eccentric  in  the  center 
and  on  which  was  hung  the  clamping  link  E.   The  spring 

FIG.  2 — FIRST  EXPERIMENT   (SOLENOID  OPERATED) 
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shown  was  to  return  the  parts  to  the  released  position. 
With  the  toggle  action  of  the  eccentric  and  link  and  the 
increased  pull  of  the  solenoid  at  the  end  of  its  stroke  we 
expected  to  have  ample  power  for  clamping. 

In  Fig.  3  is  shown  another  modification  of  the  sole- 
noid construction  in  which  the  upper  flange  of  the 

pedestal  was  made  on  a  taper  and  the  clamping  obtained 
by  an  endwise  wedging  action  of  the  part  A,  B  being 
the  solenoid,  C  an  adjustable  link,  the  inner  end  of  which 
exerted  a  pull  on  the  pin  D,  the  lever  acting  around  the 
fulcrum  pin  E.  The  actual  details  were  not  exactly 
as  shown  but  the  sketch  shows  the  general  principle. 
During  this  experimental  work  we  ran  across  the  pos- 

sibility of  making  the  solenoid  larger  and  a  part  of  the 
machine  itself  and  doing  away  with  all  moving  levers. 
This  was  a  rather  radical  departure  but  some  prelimi- 

nary experiments  satisfied  us  that  we  could  get  holding 
power  enough  and  get  it  at  a  not  too  high  cost  of  cur- 

rent consumption,  and  this  was  important,  as  the  clamp- 
ing action  had  to  be  on  all  the  time  the  machine  was 

working.  With  the  solenoid  working  through  levers 
this  need  not  have  been  necessary,  although  some  small 
current  had  to  be  kept  on  in  the  design  shown. 

In  Fig.  4  is  shown  the  construction  of  this  built-in 
type.  The  cost,  however,  for  the  coil  was  rather  high, 
although  due  to  its  simplicity  the  cost  would  not  have 
been  prohibitive  if  it  had  been  satisfactory  in  all  other 
ways.    It  developed  some  rather  interesting  but  possibly 

objectionable  features.  The  main  one  was  that  it 
magnetized  the  whole  machine  to  some  extent  and  there 
was  a  probability  that  this  magnetism  would  attract 
metallic  particles  to  working  surfaces  where  they  would 
be  decidedly  objectionable.  Another  possible  bad  fea- 

ture was  that  it  even  magnetized  the  drill.  When  the 
drill  was  backed  out  of  the  hole  it  brought  a  large  ma- 

jority of  the  chips  with  it,  especially  fine  chips,  which 
were  usually  rather  hard  for  the  operator  to  get  rid  of. 
If  this  had  been  the  only  action  of  the  solenoid  we 

might  have  con- sidered its  adoption, 
because  it  was 
thought  by  some  of 
the  operators  of  the 
machine  to  be  quite 
advantageous.  For 
instance,  in  spotting 
the  hole  to  start 
with,  the  drill  would 
be  fed  down  a  short 
distance  and  then 
when  lifted  it  took 
the  small  chips  with 

it  and  left  the  coni- 
cal start  of  the  hole 

all  clear  for  the  operator  to  see  its  location  as  regards 
marks.  It  was  also  good,  as  before  stated,  to  lift  the 
fine  chips  and  dirt  from  the  shallow  holes,  but  there  was 
also  some  objection  in  that  the  chips  clung  to  the  drill 
and  were  sometimes  rather  hard  to  remove,  as  the  drill 
kept  its  magnetism  to  some  extent  even  after  the  cur- 

rent was  cut  off  from  the  solenoid. 
The  next  trial  was  with  small  motors  and  the  con- 
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FIG.  4— CONSTRUCTION  OF  BUILT- 
IN  TYPE  OF  SOLENOID 

FIG.  3 — SECOND  EXPERIMENT    (SOLENOID  OPERATED) 

FIG.   5— CLAMP  OPERATED  BY  MOTOR   .A.ND  CLUTCH 

struction  became  somewhat  similar  in  appearance  to 
that  now  on  the  machine.  The  hand-clamp  screw  was 
extended  through  to  the  other  side,  the  hand  clamp  being 
left  undisturbed,  and.  the  motor  connected  to  the  other 
end  of  the  nut  or  screw. 

The  question  of  torque  was  the  main  point  to  be 
settled  here  and  several  methods  were  tried.  The  first 
one  consisted  of  a  clutch  having  V-shaped  teeth  and 
backed  up  by  a  spring  as  shown  at  A,  Fig.  5.  This  was 
all  right  as  far  as  the  actual  action  was  concerned,  but 
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the  noise  when  it  went  into  operation  was  decidedly 
objectionable  and  it  did  not  seem  as  though  the  con- 

struction was  one  that  could  possibly  give  good  wear. 
Designs  were  made  for  different  arrangements  to  keep 
the  teeth  apart  after  they  were  disengaged  and  to  allow 
them  to  go  in  when  the  motion  was  reversed.  It  meant 
more  or  less  of  an  increase  in  the  number  of  movipg 

FIG.  6— CLAMP  FINALLY  ADOPTED 

parts  and  a  corresponding  tendency  to  get  out  of  order, 
and  as  simplicity  was  the  keynote  of  the  machine,  they 
were  all  finally  abandoned. 

The  next  tests  were  with  a  motor  giving  a  definite 
torque  and  so  arranged  that  it  could  be  stalled  without 
injury  to  either  the  mechanical  or  electrical  parts.  We 
arranged  to  have  it  stop  in  both  directions  against  a 
gradually  increasing  resistance.  When  reversed  it 
started  with  practically  no  load  and  there  was  therefore 
no  danger  of  its  becoming  stuck  in  a  stalled  position. 
This  type  of  clamp  with  minor  modifications  was  finally 
adopted  and  is  shown  in  Fig.  6. 

There  is,  of  course,  nothing  especially  startling  in  the 
above  investigation  and  series  of  experiments  but  they 
show  how  a  problem  having  certain  limiting  conditions 
was  satisfactorily  solved  and  the  trouble  and  expense 
that  the  average  builder  of  machine  tools  often  goes 
through  in  the  development  of  what  may  be  a  compara- 

tively simple  device  when  finally  completed. 

Foundry  and  Machine  Shop 
Products,  1921 

THE  Department  of  Commerce  announces  that  re- 
ports made  to  the  Bureau  of  the  Census  by  the 

boiler  shops,  foundries,  and  machine  shops  show  pro- 
ducts manufactured  to  the  value  of  $1,565,527,000  in 

1921,  as  compared  with  $2,289,251,000  in  1919  and 
$866,545,000  in  1914— a  decrease  of  32  per  cent  from 
1919  to  1921,  but  an  increase  of  81  per  cent  for  the 
seven-year  period,  1914  to  1921. 

This  industry  classification  is  not  to  be  construed  as 
covering  all  establishments  using  foundry  and  machine- 
shop  processes.  Many  establishments  assigned  to  other 
industry  classifications  employ  these  processes  to  a 
greater  or  less  extent  in  the  manufacture  of  their 

finished  products,  as  for  example: — Machine  tools;  tex- 

tile machinery;  electrical  apparatus,  machinery  and 
supplies;  locomotives;  engines;  automobiles;  agricul- 

tural implements;  stoves  and  furnaces;  cast-iron  pipe; 
etc.  However,  there  are  foundries  and  machine  shops 
making  a  variety  of  products  which  cannot  be  clearly 
segregated  and  assigned  to  any  specific  industry  class, 
and  these  have  been  included  in  a  broad  group  desig- 

nated as  "Foundry  and  machine-shop  products." 
A  press  notice  recently  issued  relative  to  machinery 

manufactured  in  1921  covered  the  various  kinds  of  ma- 
chinery, including  machine  parts  and  castings,  reported 

by  the  establishments  classified  in  the  "Foundry  and 
machine-shop  products"  industry,  and  also  by  those 
assigned  to  other  industry  classifications. 

Irregularities  in  Employment 

There  was  considerable  fluctuation  in  the  monthly 
employment  of  wage  earners  in  this  industry  during 
1921.  In  January,  the  month  of  maximum  employment, 
384,084  wage  earners  were  reported,  and  in  October,  the 
month  of  minimum  employment,  291,712 — the  minimum 
representing  76  per  cent  of  the  maximum.  The  average 
number  employed  during  the  year  was  321,363  as  com- 

pared with  482,767  in  1919  and  362,471  in  1914. 
The  statistics  for  1921, 1919,  and  1914  are  summarized 

in  the  following  statement;  the  figures  for  1921  are 
preliminary  and  subject  to  such  change  and  correction 
as  may  be  found  necessary  from  a  further  examination 
of  the  original  reports: 

1921*  1919*  1914* 
Number  of  establish- 

^  ments    9,013  10,934  10,640 
Persons  engaged    397,605  577,308  429,072 

Proprietors  and  firm 
members....,    6,789  7,662  7,923 

Salaried   employees  69,453  86,879  58,678 

Wage  earners  (aver- 
age number)    321,363  482,767  362,471 

Salaries  and  wages    ?585,OS4,000  3804,346,000  ?328,550,000 
Salaries    172,695,000  181,775,000  84,404,000 
Wages   _    412,359,000  622,571,000  244,146,000 

Paid  for  contract  work  7,620,000  6,722,000  2,666,000 
Cost  of  materials    653,364,000  948,070,000  358,122,000 
Value  of  products    1,565,527,000  2,289,251,000  866,545,000 
Value  added  by  manu- 

facturef.    912,163,000  1,341,181,000  508,423,000 

*Statistics  for  establishments  with  products  valued  at 
less  than  $5,000  are  not  included  in  the  figures  for  1921. 
There  were  1,560  establishments  of  this  class  reporting  an 
average  of  1,063  wage  earners  and  products  valued  at  $4,- 
028,000.  For  1919,  however,  data  for  1,611  establishments 
of  this  class,  reporting  1,066  wage  earners  and  products 
value  at  $4,344,000,  and  for  1914,  data  for  2,610  such  es- 

tablishments, with  3,248  wage  earners  and  products  to  the 
value  of  $6,843,000  are  included  in  all  items  with  the  ex- 

ception of  "number  of  establishments." 
fValue  of  products  less  cost  of  materials. 

Pool  Car  Shipments 
Pool  car  shipments,  if  properly  handled,  will  help  to 

relieve  credit  tension,  increase  turn-over,  lessen  trans- 
portation cost  and  aid  production  and  sales,  as  well  as 

relieve  our  transportation  facilities  of  a  vast  amount 
of  freight  handling  and  terminal  congestion,  according 
to  Lee  Cotter,  in  an  address  delivered  at  the  eleventh 
annual  meeting  of  the  United  States  Chamber  of  Com- 

merce. It  goes  without  saying  that  if  we  accomplish 
even  a  small  result  in  each  of  these  directions,  the  cost 
of  distribution  will  be  materially  reduced  and  there  is 
also  to  be  considered  the  advantages  of  transferring 
idle  cars  from  one  line  to  another. 
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Uses  for  the  Cutting  Torch 
By  William  J.  Fisher,  Jr. 

On  page  224,  Vol.  58,  of  the  American  Machinist, 

there  was  described  an  interesting  welding  job  on  foun- 
dation bolts,  that  was  explained  by  E.  R.  Norris  to  the 

American  Welding  Society. 

Recently  we  had  a  job  changing  our  high  pressure 

steam  pipe,  which  was  supported  on  brackets  on  the 
outside  of  the  building,  about  20  ft.  from  the  ground. 

This  job  had  to  be  done  at  the  week-end,  and  our  time 
was  therefore  limited. 

Each  flange  contained  sixteen  i-in.  bolts  which  were 
rusted  fast,  and  taking  them  off  with  wrenches  was  out 

of  the  question.  We  then  got  out  our  acetylene  torch 

and  used  the  large  tip  which  we  employ  for  cutting  cast 
iron.  We  set  the  tanks  on  the  ground,  and  passed  the 

torch  up  to  the  man,  who  walked  out  on  the  pipe,  burned 
the  bolt  heads  off  and  knocked  the  bolts  out,  completing 

each  joint  in  about  10  to  15  minutes. 
Two  weeks  before,  we  had  to  replace  a  coal  conveyor 

in  the  basement  of  our  boiler  house;  and  as  each  section 

was  about  33  ft.  long,  bolted  and  riveted  together,  and 

could  not  be  disconnected  easily,  we  used  our  torch  to 

cut  the  conveyor  apart,  into  10-ft.  lengths.  We  com- 
pleted our  job  well  within  the  time  limit. 

We  use  the  small  size  tip  on  lead  burning,  and  find  it 

much  superior  to  the  old  method  in  every  way.  We  use 

the  No.  6  tip  on  iron  or  steel  burning,  and  the  No.  1 
for  lead  burning. 

pering  close  to  the  point  where  they  are  to  be  quenched. 

This  prevents  the  partial  cooling  of  the  parts  in  the  air 
before  they  are  quenched  in  the  oil. 

The  operator  doing  the  tempering  takes  a  position 

before  a  supply  of  the  pieces  to  be  tempered,  his  weld- 
ing torch  in  his  right  hand  and  a  pair  of  tongs  in  his 

left.  At  the  left  of  the  supply  of  parts  is  the  container 

of  oil  in  which  the  heated  parts  are  quenched.  A  part 

is  grasped  in  the  tongs,  heated  to  a  bright  cherry  red 
with  the  welding  flame,  and  then,  without  changing  his 

position  the  operator  reaches  over  and  plunges  the 
heated  part  into  the  oil. 

When  a  part  of  the  member  is  to  be  tempered,  only 
the  section  to  be  hardened  is  brought  up  to  the  cherry 

color.  The  torch  is  so  manipulated,  however,  that  the 

whole  part  is  heated  to  some  degree,  so  there  will  be  no 

sharp  division  between  the  tempered  and  the  untem- 
pered  portions  of  the  member. 

So  many  small  parts  are  tempered,  and  the  advantages 

of  the  oxyacetylene  process  for  some  classes  of  this  work 

are  so  great  that  this  operation  should  prove  an  im- 
portant addition  to  the  great  number  of  production 

heating  processes  served  by  the  oxyacetylene  blowpipe. 
— From  Oxy-Acetylene  Tips. 

Hardening  Tool  Steel  Parts 
The  oxyacetylene  process  has  an  important  field  of 

usefulness  in  the  heat  treatment  of  small  steel  parts. 

This  is  true  particularly  in  the  oil  tempering  of  high- 
grade  tool  steel  members  for  use  as  working  parts  and 

bearing  surfaces  in  light  machinery.  These  parts  de- 
mand a  temper  to  resist  wear  and  thus  forestall  the 

necessity  of  replacement;  the  life  and  utility  of  the 
machine  sometimes  depending  upon  the  service  given 
by  a  very  few  important  small  parts. 

The  first  step  in  heat  treating,  of  course,  is  the  heat- 
ing of  the  part  to  be  tempered.    For  this  work  the  high 

temperature  of  the  oxyacetylene  flame  renders  it  par- 
ticularly adaptable.     This  flame,   which  produces  the 

highest  degree  of  heat  obtainable  by  gas  combustion, 

assures  speed  in  heating,  and  makes  possible  the  local- 
izing of  the  heat  effect  which  many  times  is  desirable. 

The  ease  with  which  the  oxyacetylene  flame  may  be 

controlled  is  also  a  factor  in  making  possible  local  heat- 
ing, as  the  heat  may  be  applied  directly  and  solely  to  the 

portion  of  the  member  it  is  desired  to  heat.    Very  small 
and  irregular  parts  may  be  heated  evenly  throughout, 

thus  assuring  an  even  temper  when  the  part  is  quenched. 

The  portability  of  a  welding  outfit  may  also  be  an 
asset  in  this  work  because  it  is  especially  adaptable  in 

plants  where  the  tempering  of  small  parts  is  being  done 
in  more  than  one  department.     It  is  not  necessary  to 

maintain  a  separate  department  for  this  work,  nor  to 

equip  different  departments  with  the  necessary  appa- 
ratus to  do  their  own  tempering.    One  portable  welding 

outfit  may  easily  suffice;  this  being  moved  from  one 
department  to  another  as  the  demand  for  tempered  parts 
arises  in  various  sections  of  the  plant. 

The  ease  with  which  the  oxyacetylene  welding  flame 

is  handled  makes  it  possible  to  heat  the  parts  for  tem- 

.    Specification  for  Wood  Screws 
The  results  of  the  standardization  of  wood  screws 

by  the  manufacturers  in  co-operation  with  the  Bureau 

of  S*-andards  and  the  technical  committee  on  builders' 
hardware  of  the  Federal  Specifications  Board  have  been 

summarized  and  officially  adapted  by  the  latter  board 

for  the  use  of  all  departments  and  independent  estab- 
lishments of  the  government  in  the  purchase  of  wood 

screws. 

The  former  difference  of  0.013165  in.   in   diameter, 

used  as  a  basis  for  the  arithmetical  progression  of  the 

numbering  system,  has  been  discarded  in  favor  of  a 
difference   of   0.013   in.    (even)    as   established   by   the 

National  Screw  Thread  Commission  for  machine  screws. 

This  provides  interchangeability  for  the  numbered  sizes 

of  machine  screws  and  wood  screws,  in  connection  with 

articles  that  may  be  fastened  either  to  metal  or  wood. 

Flat-,  round-  and  oval-head  types  are  covered  in  the 

specification.    The  numbered  sizes  of  wood  screws  run 

consecutively  from  No.  0    (0.060  in.,  or  1.5  mm.)   to 

No.  24  (0.372  in.,  or  9.4  mm.),  omitting  Nos.  13,  15,  17, 

19,  21,  22  and  23.     The  diameter  is  measured  on  the 

body    of    the    screw    under    the    head,    the    maximum 

tolerance  in  diameter  permitted  being  plus  0.004  and 

minus  0.007  in.,  or  plus  0.1  and  minus  0.2  millimeter. 

The  length  of  all  screws  is  measured  from  the  largest 

diameter  of  bearing  surface  of  the  head  to  the  extreme 

end  of  the  point  measured  parallel  to  axis  of  screw. 

Plus  tolerance  in  length  is  always  zero.    Tables  of  minus 

tolerance    in    length    are    given.      Screws    are    to    be 

threaded    approximately    two-thirds    of    the    nominal 

length.    The  included  angle  of  the  head  on  flat  and  oval 

head  screws  is  82  deg.     The  number  of  sizes  of  brass 

and  steel  screws  manufactured  as  standard  have  been 

reduced  from  555  to  291,  a  reduction  of  47  per  cent. 

The  complete  report  describing  the  specification  and 

giving  the  tables  of  the  standard  steel  and  brass  wood 

screws  may  be  purchased  from  the  Superintendent  of 

Documents,  Government  Printing  Office,  Washington, 
D.  C,  for  5  cents. 

Abstract  of  circular  of  the  Bureau  of  Standards.  Xo.  140. 
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Friction  Clutch  Data 
By  G.  W.  drake 

Methods  of  finding  capacity,  tractive  force  and  efficiency 
of  many  types  of  clutches  used  for  different  purposes  and 
operating  at  various  speeds  and  under  diverse  conditions 

CAPACITIES  for  slow  speed  friction  clutches  in 
different  terms,  such  as  turning  force,  turning 
moment,  etc.,  also  the  closing  pressures  required, 

are  given  in  Table  I.  The  capacities  are  for  clutches  of 
the  dry  type,  running  under  normal  conditions. 

The  following  assumptions  have  been  made : 
Face,  or  width  of  clutch  one  inch,  unit  tractive  force, 

K  =  bO  lb.,  and  co-efficient  of  friction  /  =  0.15. 
When  the  clutch  is  to  run  at  high  speed  or  the  con- 

ditions are  unusually  severe,  the  capacities  given  in 
Table  I  are  to  be  modified.  Modifying  factors  for  the 
different  conditions  under  which  clutches  may  be  run, 
are  given  in  the  other  tables,  which,  together  with  the 
following  data,  should  be  carefully  studied. 

Table  II  gives  the  maximum  unit  tractive  force  K  for 
friction  clutches  when  run  under  different  conditions, 
also  corresponding  modifying  factors.  The  capacities 
given  in  Table  I,  multiplied  by  the  modifying  factor 
thus  found,  give  the  required  capacities  for  the  given 
conditions.  By  the  term  hijgh  speed,  in  Table  I,  is  un- 

derstood a  speed  up  to,  but  not  exceeding  500  r.p.m., 
this  being  high  speed  for  the  dry  type  of  clutch  under 
consideration.  For  the  higher  speeds  obtainable  with 
the  wet  type  of  clutch  see  Table  V. 

The  handbooks  contain  very  little  data  regarding  the 

capacities  of  high-speed  clutches  and  none  regarding 
the  difference  in  pick-up  capacity  when  engaged  gradu- 

ally or  suddenly.  In  some  of  the  handbooks  and  clutch 
catalogs,  hp.  rating  tables  are  given  for  different  diam- 

eter clutches  at  100  revolutions  per  minute. 
Some  tables  give  the  torque  in  foot-pounds  with  a 

foot  note,  as  follows:  hp.  =  0.00019  X  torque  X  r.p.m., 
the  assumption  being  that  the  torque  remains  constant 
at  all  speeds,  and  therefore  the  hp.  varies  directly  as 
the  speed.  This  assumption,  however,  is  not  correct,  it 
having  been  found  for  speeds  above  250  to  300  r.p.m., 
that  the  torque  decreases  as  the  speed  increases.  The 
reason  for  this  is  the  increased  difficulty  in  picking  up 
the  load  at  the  higher  speeds,  the  inertia  or  pick-up 
load,  increasing  as  the  square  of  the  speed.  For  ex- 

ample, at  1,000  r.p.m.  the  inertia  load  would  be  four 
times  as  great  as  at  500  r.p.m.  or  twenty-five  times  as 
great  as  at  200  revolutions  per  minute. 

Another  reason  is  that  the  co-efficient  of  sliding  fric- 
tion decreases  as  the  speed  increases,  making  it  neces- 
sary to  adjust  the  clutch  tighter  for  the  high  speeds  if 

the  torque  is  to  remain  constant. 
On  account  of  the  greatly  increased  inertia  load,  how- 

ever, it  will  not  do  to  adjust-the  clutch  tighter,  because 
the  strain  set  up  would  cause  breakage.    If  not  adjusted 

TABLE  I— DATA  FOR  FRICTION  CLUTCHES:  CONE,  RING  OR  MULTIPLE-DISK  TYPES 

Giving  capacities  of  friction  clutches  from  3-in.  to  18-in.  diameter  with  l-in.  face,  at  slow  speeds,  with  var  able  loads:   .Assuming  f=  0. 15  and  unit  tractive  force X  =  50  pounds 
Turning 

.Mean Friction Force  M Turning 
Hp. 

Closing  Pressures  P  for  different 
cone-clutoh  ang 

es. 

Diam. Surface At  Mean Moment 
Developed 

D 
Sq.In. 

Radius 

Mi 

At  lOOr.pm. 

lO-deg. 12-deg. 14-deg. 
I6^eg. 18-deg. 

20Kleg. 

90-dpg 

3 9.42 
471.2 

10b I.IO 

546 6S0 

758 862 970 
1,074 

3.141 

3} 

10.21 
510 

829 1.30 592 704 821 934 

1,051 
1.163 3,403 

3i 

10.99 
549 

962 
1.51 

637 

758 

885 

1,005 1,132 

1,253 3,664 

3} 

11.78 
589 1,104 

1.74 683 812 948 

1,077 

1,213 

1,342 3,926 4 12.56 628 
1,256 

2.00 
728 867 

l,(NI 
1,149 1,294 1,432 

4,188 4 13.35 
667 

1,418 
2.23 

775 

921 

1,074 1,221 
1,375 1,522 

4,450 
4 
4 

14. 13 706 

1,590 

2.50 
819 975 

1,137 1,293 
1,456 

1,611 4,712 14.92 746 

1,772 

2.81 865 
1.029 1.201 

1,365 

1,536 1.701 
4,974 5 15.70 

785 1,963 
3.09 910 

1,083 1,264 
1.437 

1,617 
1,790 5,236 

5 16  49 824 
2.164 

3  43 956 1,137 

1,327 
1,509 1,698 1,880 

5.497 
5 17.27 863 

2,377 3.74 1,002 1,192 
1,390 

1.581 
1.779 

1,969 
5.759 

5 18.06 903 
2,596 

4.11 1,047 1,246 1,454 

1,652 1.860 2,169 6.021 6 18.84 
942 

2,827 
4.45 

1,093 1,300 
1,517 1,724 

1,941 2,148 
6,282 

6i 

19.63 981 
3,067 

4.86 
1,138 

1,354 
1,580 

1,796 2,022 
2,238 

6.544 
6i 20.42 1.021 

3,318 

5.22 
1,184 1,409 

1,643 
1,868 

2,103 2,327 

6,806 

21.20 
1,060 3,578 

5.67 

1,229 
1,463 1,707 1.940 

2,184 2,417 7,068 
7 21.99 1,099 3,848 

6.06 
1,275 1,517 1,770 2.012 

2,264 2,506 
7.330 

7J 

23.56 1,178 
4,417 6  96 1,366 1,625 

1,896 
2.155 

2.426 

2,685 
7.853 

8 25. 13 
1,256 

5,026 
7.88 1,457 1,734 2,023 2,299 2,588 

2,865 

8,377 8i 

26.70 
1,335 5,674 8  92 1,548 

1,842 2,149 2,443 

2,750 
3,044 

8.901 

9 28  27 
1,413 6,361 

10  DO 
1,639 

1,950 2,276 
2,587 

2,912 

3,223 9,424 

9i 

29,84 
1,492 

7,087 

11.24 
1,730 

2,059 

2,402 2,730 
3,073 3,402 

9.948 

10 31   41 1,570 
7,854 

12.36 
1,820 2,167 

2,529 
2,874 3.235 

3,581 

10,472 

II 
34.55 1,727 

9,508 

14.96 
2,004 

2,384 
2,781 

3,161 
3,559 3,939 

11,518 
12 

37.69 1.884 11,309 12.82 

2,186 
2,601 3,034 3,449 

3,882 

4,297 

12,566 
14 43  98 2,199 15,392 24.24 

2,550 
3,034 

3,540 4,024 
4,530 

4,913 

14,560 
16 50.26 2,513 20,105 

31.52 

2,915 3,468 4,046 

4.599 

5,177 
5,730 

16,754 
18 56.54 

2,827 25,446 40.00 
3,279 3,901 

4.552 

5,174 
5,824 

6,446 18,849 
The  values  in  Table  I  are  for  clutches  with  dry  or  slightly  greasy  metal-to-mctal  friction  surfaces,  with  steady  load  at  high  speed,  or  variable  load  at  slow  speed: 

The  pick-up-load,  or  load  at  time  of  engagement  assumed  to  be  the  inertia  load  only. 
DIRECTIONS  FOR  USE  OF  TABLE 

Multiply  the  values  in  table  by  the  number  of  inches  in  face  of  required  clutch,  if  2-in.  face,  multiply  by  2,  etc. Modifying  factors  will  be  found  in  accompanying  tables.  For  other  conditions  and  types  of  clutches  the  above  values  are  to  be  multiplied  by  these  factors. 
In  the  first  column  the  term  mean  diameter  applies  only  to  the  cone  and  disk  type  clutch.  For  the  ring  type  clutch  the  diameters  given  in  the  first  column  are  the 

The  closing  pressure  P  for  the  ring  or  disk  type  of  clutch  is  the  same  as  for  the  90-degree  cone-clutch,  see  values  in  last  column  to  the  right.  For  the  disk  clutch , 
the  values  for  closing  pressure  should  be  divided  by  the  total  number  of  disks,  less  one:  or  by  the  number  of  friction  surfaces. 

To  find  capacities  for  any  diameter  clutch  by  use  of  table,  proceed  by  the  rules  of  proportion,  noting  that  the  turning  force  M  and  the  closing  pressure  P  vary 
directly  as  the  diameter  and  that  the  turning  moment  Ml  and  the  hp.  vary  directly  as  the  square  of  the  diameter.  For  example;  to  find  the  hp.  for  a  36-in.  clutch, 
note  in  table  that  the  hp.  for  an  18-in.  clutch  equals  40,  then  by  proportion  18»  :  36»:  40  hp. :  160  hp. 
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tighter  there  would  be  excessive  slippage,  and  the  clutch 
would  refuse  to  pick  up  the  same  load  as  at  slow  speed. 
To  keep  the  strain  and  slippage  within  practical  limits, 
the  allowable  load  has  to  be  determined  for  the  different 
types  of  clutches  at  different  speeds.  This  has  been 
done  to  some  extent,  as  several  clutch  manufacturers  . 
give  in  their  catalogs  hp.  rating-tables  for  different 
speeds;  in  one  case  as  high  as  3,000  r.p.m.,  this  being 
for  a  5-in.  multiple-disk  clutch.  The  hp.  rating  given 
being  the  same  at  100  r.p.m.  as  at  3,000  r.p.m.,  showing 

a  drop  of  96§  per  cent  in  the  torque.  This  is  an  ex- 
treme case,  however.  It  should  be  noted  here  that  this 

clutch  is  of  the  mutliple-disk  type,  having  six  driving 
disks,  thus  being  six  times  as  efficient  as  a  single-disk 

TABLE  II— FRICTION  CLUTCH  DATA 

Giving  the  maximum  allowable  unit  tractive-force  K  for  differ- 
ent kinds  of  service,  with  modifying  factors. 

For  clutches  with  metal-to-metal  friction-surfaces,  slightly 
greasy  and  with  frequent  engagement,  unless  otherwise  specified. 

Feed  and  speed  change  service 
Light  starting  load,  variable  running  load 

K        Factors 

Speeds  up  to  300  r.p.m       SO  lb.         1.00 
Speeds  up  to  600  r.p.m        33  1b.         0.66 
Speeds  up  to  1,000  r.p.m      .25  1b.         0.50 

Machine  tool  service 
Such  as  milling,  drilling  or  turning  machines 
Light  starting  load,  and  variable  running  load 

K         Factors 

Speeds  up  to  300  r.p.m        50  1b.  1.00 
Speeds  up  to  600  r.p.m       33  1b.         0.66 
Speeds  up  to  1,000  r.p.m         25  1b.        0.50 

Machine  tool  service 
Such  as  turret  lathes,  tapping  or  threading  machines 
Suddenly  applied  light  starting  load,  reversed  very  frequently 

K         Factors 

Speeds  up  to     300  r.p.m       25  1b.         0.50 
Speeds  up  to     600  r.p.m        16  1b.         0.33 
Speeds  up  to  1,000  r.p.m      12i  lb.         0.25 

Heavy  machine  tool  service 
Such  as  punching,  shaping  or  slotting  machines 
High  starting  load,  quickly  accelerated,  with  variable  running 
load  ^ 

K         Factors 

Speeds  up  to  300  r.p.m          8  lb.         0.16 
Speeds  up  to  600  r.p.m         6  1b.         0.12 
Speeds  up  to  1,000  r.p.m    •  •  ■  ■ 

High  speed  machine  tool  service 
Such  as  wood  working  machinery 

Gradually  applied  light  starting  load  variable  running  load 
K        Factors 

Speeds  up  to  600  r.p.m        33  1b.         0.66 

Speeds  up  to  1,000  r.p.m        25  1b.         0.50 

Speeds  up  to  1,600  r.p.m        10  1b.         0.20 

Line  shaft  service 
K Factors 

Variable  load,  light  service        50  1b.  1.00 
Variable  load,  severe  service        25  1b.         0.50 

Hoisting  or  elevator  service 
Heavy  starting  load,  quickly  accelerated 

K         Factors 

Low  speed        12  1b.         0.25 
Highspeed          6  1b.         0.12 
Automobile  service 

Light  starting  load,  quickly  accelerated.    Variable  running  load 
severe  service. 

Leather-faced  cone  clutches A'         Factors 

Velocities  up  to  1,800  ft.  per  min       4i  lb.         0.09 
Velocities  up  to  5,000  ft.  per  min   ,       2i  lb.         0.045 

Asbestos  fabric  faced  disk-clutches 
K         Factors 

Velocities  up  to  800  ft.  per  min        3     lb.  0.06 
Velocities  up  to  3,600  ft.  per  min        li  lb.         0.024 

Note:    For  more  complete  data  see  Tables  VII  and  VIII. 

TABLE  III— CONE  CLUTCH  DATA 

Ratio  of  closing  force  p,  to  turning  force,  M.     Co-efficient  of  friction  /  "  0  1 5 
AngleSdeg        lOdeg.      I2deg.      I3deg.      t4deg.      I6deg.      ISdeg.     20deK 
RatioO.93          1.16         1.38         1.50         1.61         1.83        2.06         2  28 

TABLE    IV— HORSE-POWER  AND  EFFICIENCY   RATING   FOR  5-IN. 
MULTIPLE  DISK  CLUTCH 

Six  driving  disks,  metal-to-metal,  lubricated 
R.p.m_...  .      100     200     300     500     700      1,000      1,500      2,000      2,5CO  3  000 
Hp          12        18       21        23       24           21            18            15        135  12 
Efficiency,%    100       75       58       45       29            I7S          10             ei       4  4  3.3 

clutch  would  be.  Table  IV  gives  capacities  and  effi- 
ciency ratings  for  the  above  5-in.  multiple-disk  clutch 

at  different  speeds.  The  disks  are  of  cast  iron  and 
bronze  up  to  1,500  r.p.m.  and  of  steel  and  bronze  for 
the  higher  speeds.  Oil  is  used  on  the  disks  but  they 
do  not  run  in  a  bath  of  oil. 

Table  V  gives  efficiency  ratings  for  high  speed 
clutches  operating  under  normal  conditions  and  en- 

gaged gradually.  The  capacities  given  have  been  deter- 
mined after  a  careful  study  of  all  tables  and  data  avail- 

able and  are  for  clutches  of  the  wet  type,  that  is,  clutches 
where  the  friction  surfaces  are  well  lubricated  or  bathed 
in  oil. 

Clutches  suddenly  engaged  are  much  less  efficient 

than  when  gradually  engaged,  the  pick-up  load  being 

TABLE  V— EFFICIENCY  RATING  FOR  FRICTION  CLUTCHES  WHEN 
GRADUALLY  AND  FREQUENTLY  ENGAGED.  OPERATING  UNDER 

NORMAL  CONDITIONS 

R.p.m     200     300    400     500    600     800    1,000    1,200    1.500   2,000    3,000 
Efficiency,  %   100       93       84       76       70       58         48         38         27         13  3 

TABLE  VI— EFFICIENCY  RATING  FOR  FRICTION  CLUTCHES  WHEN 
SUDDENLY   AND    FREQUENTLY    ENGAGED.   OPERATING    UNDER 

NORMAL   CONDITIONS 

R.p.m        100  200  300  400  500  600  800    1,000    1,200    1.500    2.000    3,000 
Efficiency,  %     100     75     60    50    42     37     30        24         18         12  6  2 
Note:  The  load  a  friction  clutch  will  safely  transmit  when  suddenly  engaged, 
dependa  largely  upon  the  suddenness  of  the  engagement,  and  can  only  be  de- 

termined with  any  degree  of  accuracy,  by  experiment.  The  above  rating  is  based 
on  very  sudden  engagement,  such  as  obtained  with  a  magnetic  cUsing  mechanism. 
The  ratings  as  given  in  Tables  V  and  VI  may  be  considered  as  extreme  cases. 
For  the  great  majority  of  conditions  a  rating  somewhere  between  theee  extremes 
should  be  taken. 

usually  from  30  to  50  per  cent  less.  For  example:  In 
the  case  of  a  6-in.  friction  clutch,  of  the  expanding-ring 
type,  with  clutch  surfaces  bathed  in  oil  running  at  212 
r.p.m.,  it  was  found  that  the  maximum  pick-up  load  was 
155  lb.  when  gradually  engaged  and  109.5  lb.  when  sud- 

denly engaged,  or  a  drop  in  efficiency  of  about  30  per 

cent. 
Table  VI  gives  efficiency  ratings  for  friction  clutches 

suddenly  engaged.  These  ratings  are  recommended  by 
a  leading  clutch  manufacturer,  as  providing  a  margin 
of  safety.  In  this  table  the  rating  for  a  speed  of  200 
r.p.m.  is  given  as  75  per  cent  or  a  drop  in  efficiency  of 
25  per  cent,  which  corresponds  very  closely  with  the 
drop  in  efficiency  of  the  6-in.  clutch  noted,  which  was 
30  per  cent. 

The  dry  type  of  clutch  as  a  rule  should  never  be 
engaged  suddenly  unless  the  speed  is  slow  or  the  unit 
pressure  on  clutch  surfaces  very  low.  The  type  of 
clutch  having  wood  friction-blocks,  such  as  the  Dodge, 
Hill  and  others,  should  be  thrown  in  gradually  and 
allowed  to  pick  up  the  load  in  an  easy  manner.  At  high 
speed  this  type  of  clutch  can  be  adjusted  so  as  to  pick 
up  a  heavy  load  but  when  too  frequently  engaged  or 
when  suddenly  engaged,  the  friction  surfaces  wear 
rapidly  on  account  of  excessive  slip  and  if  the  clutch 
picks  up  the  load  without  slip,  breakage  may  be 

expected. 
Tables  VII,  VIII  and  IX  were  compiled  from  data 

found  in  Leutwiler's  "Elements  of  Machine  Design." 
Tables  VII  and  VIII  being  for  motor-car  clutches  and 
Table  IX  for  transmission  clutches.     These  tables  are 
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TABLE    VII— MOTOR    CAB    CLUTCHES 

Data  compiled  from  Leutwiler's  "Elements  of  Machine  Defiign" Leather-faced  cone  clutches 
Velocity: 

Ft.  perMin         1,800      2,000     2,500     3,000     3,500     4,000     4,500      5,000 
K         4.50       4.00       3.20       2.75       2.62       2.50       2.38       2.26 
Efficiency,  %...  100  88  71  61  58  55  53  50 
p'       22.5       20.  16.  13.87     13.10     12.50     11.90     11.30 
/         0.20      0.20       0.20       0.20       0.20       0.20      0.20       0.20 

K  =  Unit  tractive  force  =  p'x/ 
p'  =  Unit  normal  pressure 
/  =  Co-efficient  of  friction 

TABLE  VIII— MOTOR  CAR  CLUTCHES 

Data  compiled  from  Leutwiler's  "Elements  of  Machine  Design" Asbestos-fabric  faced  disk  clutches 
Velocity, 

Ft.  perMin.  800      1,000      1,500     2.000      2,500      3,000     3,500      3,600 
K         3  2.86       2.54       2.22       1.90       1.58       1.26       1.20 
Efficiency,  %.. .  100  95  85  74  63  53  42  40 
p'     15     14.76  14.27  13.70  13.16  12.63  12  10     12 /         0.20      0.192     0.178     0.162     0.145     0.125     0.104     0.10 

K  —  Unit  tractive  force  =  p'x/ 
p'  =  Unit  normal  pressure 
/  =  Co-efficient  of  friction 

TABLE  IX— TRANSMISSION  CLUTCHES 

Data  compiled  from  Leutwiler's  "ElementB  of  Machine  Design."  Clutoheft'with 
cast-iron  disks  faced  with  compressed  paper 

Velocity, 
Ft.  perMin          100       200     300     400     500     600     700     800     900      1,000 

A-        18.5     10.5     6.5     4  7542     3.9     3.5     3.1     2.8         2.5 Efficiency,  %          100         57       35       26       23       21        19        17        15  13J 
R.p.m     100   100  100  100  100  100  100  100  100    100 
Assumed  diameter  5  10        15       20       25       30       35       40       45  50 

K  =  Unit  tractive  force  =  p  x/ 
p'  =  Unit  normal  pressure 
/  =  Co-efficient  of  friction 

given  for  the  purpose  of  showing  that  not  only  the  unit 
tractive  force,  K,  decreases  as  the  velocity  increases, 

but,  also  the  unit  normal  pressure  p'. 
In  the  case  of  leather-faced  cone  clutches,  see  Table 

VII,  both  of  these  factors  decrease  50  per  cent  with  an 
increase  in  velocity  of  from  1,800  to  5,000  ft.  per  min. 
In  this  case,  the  coefficient  of  friction,  /,  remains  con- 

stant. It  is  rather  surprising  to  find  that  the  normal 
pressure  decreases  in  this  lase,  as  motor  car  clutches 
are  spring  closed,  the  force  of  the  spring  remaining 
constant  at  all  velocities,  therefore  the  unit  normal 
pressure  should  also  remain  constant. 

In  the  case  of  asbestos-faced  disk  clutches,  see  Table 
VIII,  the  factor  K  decreases  60  per  cent  and  the  factor 

"p'  decreases  only  20  per  cent  with  an  increase  in 
velocity  of  from  800  to  3,600  ft.  per  min.  In  this  case 
the  factor  /  decreases  50  per  cent. 

The  question  can  be  asked  here  "why  should  the  fac- 
tor /  remain  constant  for  leather-faced  cone  clutches 

and  drop  50  per  cent  for  asbostos-faced  disk  clutches?" 
In  the  case  of  cone  clutches  at  high  speeds,  the  de- 

crease in  the  factor  p'  may  be  due  to  the  centrifugal 
force  of  the  inner  member  of  the  clutch,  tending  to  open 
the  clutch.  The  centrifugal  force  may  resolve  itself  into 
two  component  forces,  one  at  right  angles  to  the  fric- 

tion surface  and  one  parallel  to  same,  and  in  a  direction 
that  opposes  or  neutralizes  to  some  extent  the  closing 
force  due  to  the  spring.  This  theory,  however,  does  not 

explain  the  decrease  in  factor  p'  in  the  case  of  disk 
clutches. 

Modification  of  Factor  for  Increase  in  Velocity 

Table  IX  shows  a  decrease  in  factor  K  of  86  per  cent 
for  an  increase  in  velocity  of  from  100  to  1,000  ft.  per 
min.  In  this  case,  the  increase  in  velocity  must  be  due 
to  an  increase  in  the  diameter  of  the  clutches  as  the 
mean  velocity  was  taken  at  100  r.p.m.  for  the  reason 

as  stated  by  Leutwiler,  "That  all  the  manufacturers 
rate  their  clutches  at  this  speed."  This  was  no  doubt 
true  at  the  time  Leutwiler  obtained  his  data,  but  as  I 
have  pointed  out,  some  of  the  clutch  manufacturers  are 
now  rating  their  clutches  at  different  speeds. 

Friction  clutches  wear  rapidly  when  run  at  high 
speeds  and  when  frequently  engaged,  unless  the  unit 
tractive  force  is  sufficiently  low  and  suitable  materials 
for  the  friction  surfaces  have  been  chosen.  The  allowable 
unit  tractive  force  is  difficult  to  determine,  because 
there  are  so  many  factors  entering  into  the  problem. 
The  following  method  of  finding  same  has  been  found 
very  satisfactory.  The  principal  difficulty  being  to  find 
correct  values  for  the  different  conditions,  or  factors. 
The  values  given  have  been  arrived  at  after  a  study  of 
all  the  available  data  at  hand.  This  data  is  rather 
meager  in  some  cases  and  contradictory  in  others, 
therefore  the  values  will  need  correcting  as  more  data 
is  obtained. 

Method  ot-  Finding  the  Allowable  Unit 
Tractive  Force 

Let  the  unit  tractive  force  ■K  =  50X^XfiXCX 
D  X  E  X  F-  The  constant  50  being  the  unit  tractive 
force  K  used  in  Table  I,  and  A,  B,  C,  D,  E  and  F,  being 
factors  for  different  conditions,  materials  and  types  of 
clutches. 

Factor  A  for  Different  Materials  and  Condi'hons 
OF  Friction  Surfaces 

Metal-to-Metal  slightly  greasy        1 .00 
Cast-iron  to  cast-iron  for  slow  speeds  and  light  service. 
Cast-iron  and  bronze  for  slow  speeds  and  heavy  service. 

Metal-to-metal  with  graphite  paste  and  oil        1 .00 
Cast-iron  and  bronze  for  velocities  up  to  2,000  ft.  per 

minute.  Steel  and  bronze  for  velocities  up  to  4,000  ft. 

per  minute. 
Metal-to-metal  well  lubricated  (See  note  No.  1)        1 .00 

Cast  iron  and  cast  iron,  for  general  machine  tool  service  at 

high  speeds. 
Steel  and  steel,  hardened  and  ground  for  heavy  service  at 

high  speeds,  where   it  is   desirable  to  havejclutches  of 
small  diameters. 

Wood-to-metal  slightly  greasy       0. 32 
Used  in  hoisting  and  transmission  service. 

Leather-to-metal  slightly  greasy       0 .  24 
Used  in  hoisting  and  automobile  service. 

Asbestos  fabric  on  metal       0 .  24 
Used  in  automobile,  transmission  and  other  services. 

Metal-to-metal  with  cork  inserts  slightly  greasy        1 .  12  to  1 .  IS 
Used  in  hoisting  service  and  to  some  extent  in  automobile 

service. 

Cork  inserts  add  from  12  to  IS  per  cent  to  pulling  power, 
and  have  nearly  the  same  friction  qualities  when  lubri- 

cated as  when  dry. 

Factor  B  for  Different  Kinds  of  Loads 

Light  starting  load  with  steady  running  load    1  .SO 
Light  starting  load  with  variable  running  load    1 .00 
Light  starting  load  with  light  reversing  load    1 .00 
Heavy  starting  load  with  steady  running  load    0.  SO 
Heavy  starting  load  with  variable  running  load    0.33 
Heavy  starting  load  with  heavy  reversing  load    0.2S 

Factor  C  for  Manner  of  Engagement 

For  gradual  engagement  so  as  to  pick  up  the  load  in  an  easy 
manner    l.OO 

For  sudden  engagement  as  when  threading  in  a  turret  lathe...  O.SO 
For  instant  engagement  as  with  magnetic  clutch    0.33 
Note:  For  very  slow  speeds  C  should  always  be  taken  as    1 .00 

Factor  D  for  Frequency  of  Engagement 

For  occasional  engagement,  as  in  line  shaft  service,  etc        1  .SO 

For  frequent  engagement,  as  in  most  machine  tools,  hoisting 
or  elevator  service        1.00 

For  very   frequent   engagement,   as   when   threading  short 
work  in  turret  lathe        0  SO 

Factor  E  for  Different  Speeds 

For  clutches  up  to  10  inch  diameter  (See  note  No.  2). 
For  speeds  up  to  150  r.p.m    1.2S 
For  speeds  up  to  300  r.p.m    l.QO 
For  speeds  up  to  600  r.p.m    0.66 
For  speeds  up  to  1,000  r.p.m    O.SO 
For  speeds  up  to  1,600  r.p.m    0.  20 
For  speeds  up  to  2.500  r.p.m    0. 10 
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Factor  F  for  Different  Types  of  Clutches 

Expanding  or  contracting  ring  types    j  00 
Cone  type   •  •  ■  •  •    '  "O 
Multiple  disk  type  (See  note  No.  3). 
Disks  of  cast  iron,  bronze  or  steel    IW 

Disks  ofsaw  steel  hardened  and  ground    0.50 

Disks  ofthin  sheet-steel  stampings  hardened    0.25 

Note  1 — The  wet  or  lubricated  type  of  clutch  requries  greatly 

increased  closing  pressure  on  account  of  the  low  coefficient  of 

friction.  This  type  of  clutch  will  slip  under  load  without  any 

appreciable  wear  and  will  pick  up  the  load  gradually  without shock. 

Note  2 — For  large  diameter  clutches,  multiply  the  values  given 
for  factor  £  by  the  following  multipliers. 

Diameter         10       15       20      25       30      35       40      SO        60 

Multiplier      1.00  0.66  0.50  0.40  0.36  0.33  0.30  0.24    0  20 

These  multipliers  were  derived  from  table  9. 

Note  3 — Multiple-disk  clutches  are  especially  desirable  where 

the  service  is  severe  and  the  speeds  are  high.  The  low  values 

allowed  factor  K  are  on  account  of  the  slow  dissipation  of  heat 

with  this  type  of  clutch.  The  thinner  the  disk  the  greater  the 

tendency  to  heat.  When  running  in  oil  a  great  number  of  disks 

are  required  on  account  of  the  low  coefficient  of  friction,  from  20  to 

50  being  used.  When  run  dry  from  8  to  14  are  used.  Materials 

used  for  clutch  disks  are,  wood,  cast  iron,  bronze,  steel,  saw  steel 

hardened  and  ground,  thin  sheet  steel  stampings  hardened  and 

asbestos  fabric.  As  a  rule  different  materials  are  used  in  combina- 

tion, as  wood  and  cast  iron,  cast  iron  and  bronze,  bronze  and  steel, 
asbestos  fabric  and  steel,  etc.  Asbestos  faced  disks  alternating 

with  steel  discs  are  used  quite  extensively,  especially  in  automo- bile service. 

There  are  other  factors  entering  into  the  clutch  prob- 
lem that  should  be  carefully  considered,  such  as  the 

degree  of  finish  on  the  clutch  surfaces,  conditions  as  to 

lubrication,  temperature  and  moisture,  presence  of  dust 

and  grit,  ease  of  operation,  etc.    Ease  of  operation  is 

of  course  always  of  importance.  As  regards  the  degree 
of  finish  of  clutch  surfaces:  Surfaces  that  are  glazed 
so  as  to  be  as  smooth  as  glass,  or  surfaces  that  have 
been  ground  very  smooth,  have  much  less  tractive  force 
than  surfaces  that  are  not  so  smooth  or  that  still  show 

the  tool  marks.  As  regards  lubrication  of  clutch  sur- 
faces :  Friction  surfaces  are  very  sensitive  to  the  pres- 
ence of  oil.  For  example  with  wood  to  metal  clutch 

surfaces,  when  dry,  /  may  vary  from  0.45  to  0.60,  when 
lubricated  slightly,  /  may  vary  from  0.07  to  0.30, 

depending  upon  the  amount  of  lubrication.  It  takes 
but  very  little  lubricant  to  reduce  the  value  of  / 
considerably. 

There  is  this  to  be  considered  however,  that  the  lubri- 
cant, while  reducing  the  friction,  also  increases  the 

resistance  to  wear,  so  that  the  normal  pressure  between 

the  surfaces  can  be  safely  increased  until  the  desired 
turning  force  is  obtained. 
A  prominent  clutch  manufacturer,  in  his  catalog 

states  regarding  the  hp.-ratings  of  his  friction  clutches, 
that  if  the  clutches  are  not  submerged  in  oil  that  the 

hp.-rating  automatically  drops  50  per  cent.  In  the  case 
then  of  clutches  submerged  in  oil,  in  order  to  transmit 

twice  as  great  a  load,  the  normal  pressure  per  square 
inch  must  be  at  least  four  times  as  great  as  for  the  dry 

clutch,  because  the  coefficient  of  friction  is  greatly  re- 
duced and  the  load  doubled. 

It  may  be  a  real  problem  in  some  cases  to  provide 

closing  mechanism  that  will  provide  sufficient  closing 

power  and  still  not  require  too  great  an  effort  on  the 
part  of  the  operator. 

Are  Your  Employees  Educating 
Themselves? 

By  Harry  Botsford 

"It's  a  queer  thing,"  the  branch  manager  of  the 
world's  largest  correspondence  school  told  the  writer, 

"but  very  frequently  my  salesmen  sign  up  a  factory 
worker  for  one  of  our  courses  and  when  we  ask  him 

if  he  has  any  objections  to  our  informing  his  company 
of  the  step  he  is  taking,  he  objects  in  a  very  decided 

manner." In  the  discussion  which  followed  this  statement  the 

fact  was  brought  out  that  some  concerns  and  organiza- 
tions do  not  fully  appreciate  the  value  attached  to  having 

a  worker  study  to  fit  himself  for  a  better  position.  It 
seems  that  this  correspondence  school — and  the  same 
thing  is  true  of  most  other  schools — always  attempts 
to  sell  a  man  a  course  right  in  line  with  his  own  work. 
They  succeed  in  doing  this  in  about  80  per  cent  of  the 
cases. 

Effect  of  Employer's  Interest 
There  is  really  no  question  today  as  to  the  value  of 

correspondence  school  education,  especially  when  it  is 
backed  by  a  reputable  institution.  Likewise,  there 
is  no  question  as  to  the  relative  value  of  two  workers — 
one  of  whom  is  content  to  work  at  his  one  job,  and  an- 

other who  is  spending  his  spare  time  in  an  effort  to 
become  fitted  for  a  more  responsible  job.  Most  concerns 
are  watching  closely  the  progress  of  their  student- 
workers  and  they  are  able  to  do  so  by  reason  of  the 
percentage  slips  which  the  correspondence  schools  send 
during  the  course  of  the  education,  providing  the  student 
gives  them  permission  to  do  so.     This  permission  is 

usually  withheld  if  the  worker  believes  that  the  institu- 
tion which  employs  him  is  indifferent  to  his  welfare. 

For  many  years  the  correspondence  schools  have  been 
compiling  statistics  on  this  matter  and  the  figures  are 
rather  illuminating.  The  report  that  when  the  employer 
knows  that  a  worker  is  taking  a  course,  is  informed  of 

the  progress  of  the  student  and  shows  some  interest  in 
it,  that  the  student  does  just  37  per  cent  better  work 
in  his  course. 

Educated  Worker's  Qualities 
Two  men  voluntarily  leave  an  organization.  One  is 

just  an  ordinary  worker  with  no  ambition  to  get  ahead; 
the  other  is  a  man  who  has  been  fitting  himself  for  a 
better  job  in  his  line  of  work.  The  first  quits  because 
of  any  one  of  a  number  of  reasons;  the  other  leaves 
because  he  seeks  employment  where  he  can  take  advan- 

tage of  his  hard-earned  education.  The  latter  is  by  far 
the  more  valuable  employee  but  in  terms  of  labor  turn- 

over the  item  covering  these  two  changes  merely  in- 
dicates that  two  men  have  left. 

One  of  the  fundamentals  of  handling  men  in  the  mass 
is  based  on  sensible  and  just  appreciation  of  their 
efforts.  If  a  man  in  an  organization  is  willing  to  invest 
his  own  money  and  time  in  an  effort  to  become  a  more 
efficient  and  valuable  worker,  it  would  seem  only  fair 
that  the  employer  should  take  some  interest  in  the  case. 
No  promises  of  advancement  need  be  made — the  usual 
method  employed  by  most  large  concerns,  such  as  West- 
inghouse,  is  that  the  student  is  informed  that  the  com- 

pany is  pleased  at  his  efforts  to  educate  himself  and  that 
it  will  keep  a  shrewd  and  kindly  eye  on  his  progress. 

That  is  all  that  is  necessary*.  If  a  worker  then  shows 
some  outstanding  progress,  he  is  watched  closely  andl 

promoted  when  he'  deserves  it. 
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Why  Country  Garages  Are  Poor 
Customers 

By  Thomas  J.  Malone 

THERE'S  too  much  Jim  and  Bill  stuff  in  the  average 
country  garage — at  least,  in  the  average  country 

garage  in  Minnesota  and  neighboring  states  and,  as  a 
result,  its  business  is  none  too  desirable.  That  is  the 
opinion  of  one  of  the  largest  firms  dealing  in  machinery 
equipment  in  the  Twin  Cities.  This  concern  carries  a 
full  line  of  automobile  repair  machinery,  in  which  it 
does  a  large  business,  but  it  prefers  selling  to  garages 
in  the  larger  cities  and  cutting  out  the  crossroads  ones, 
except  on  one  condition. 
Why? 
The  reason  given  reflects  on  the  business  methods 

of  the  small  town  garage  man.  Much  as  the  latter  may 
not  like  it,  there  must  be  something  to  this  opinion, 
for  as  a  cold  profit  consideration,  his  money  should  be 
as  acceptable  as  that  of  anyone  else.  It  is,  when  it  is 
in  the  hand  or  the  pocket.  Bad  medicine  may  be  good 
for  what  ails  one,  even  when  unpleasant  to  the  taste ;  so 
here  goes: 

The  machinery  dealer  was  not  sitting  in  a  soft  chair 
in  a  paneled  office,  smoking  a  fat  cigar  and  polishing 
his  nails,  while  he  talked  of  why  he  regarded  the  small 
town  garage  man  a  poor  customer.  He  was  out  on  the 
warehouse  floor  petting  a  big  turret  lathe,  and  there 
was  oil  on  his  fingers. 

Payment  Requested  with  the  Order 

"Frankly  we  are  not  keen  on  getting  business  from 
country  automobile  repair  shops,"  he  said,  "unless  it's 
the  cash-with-order  kind.  When  we  do  take  it  on  a 

credit  basis,  we  soak  a  chattel  mortgage  on  the  equip- 
ment sold  so  that  we  retain  ownership  until  liquidated. 

You  might  think  that  protected  us  fully,  but  it  doesn't. 
We  don't  like  to  have  goods  back  on  our  hands  after 
months  of  use,  and  often  of  misuse. 

"Our  aversion  to  the  run  of  country  business  is  not 
due  to  any  question  of  good  faith  or  integrity.  It  is 
simply  because  experience  has  taught  us  to  be  wary 

of  customers  who  do  not  observe  good  business  prac- 
tices in  their  own  businesses.  The  best  of  intentions 

do  not  make  up  for  a  debt  that  isn't  paid.  The  fact  is 
that  the  average  country  automobile  man  is  careless. 
He  is  wholly  unlike  his  city  cousin  who  has  learned, 
doubtless  through  association  and  competition,  to  exact 

cash  for  services,  keep  books,  figure  costs,  render  state- 
ments and  attend  to  collections. 

"The  country  repair  man  too  rarely  keeps  books.  He 
trusts  too  much  to  his  memory  and  to  the  honesty  of 
customers ;  he  is  the  victim  of  Jim  and  Bill  habits.  He 
knows  most  of  his  customers  by  their  front  names  and 
does  business  with  them  on  the  hit  or  miss  plan.  Jim 

comes  in,  we'll  say,  with  a  bent  fender,  a  broken  spring 
or  a  stripped  gear,  maybe  magneto  or  ignition  trouble, 
or  he  wants  his  carbon  removed.  He  says  to  the  garage 

man,  'Fix  the  old  bus  up,  Bill.  I  want  to  take  the 
family  to  the  picnic  Sunday.' 

"Bill  fixes  'er  up,  and  when  Jim  comes  for  the  car 
he's  in  such  a  hurry  that  he  hasn't  time  to  do  more  than 
say,  'I'll  square  this  with  you.  Bill,  next  time  I'm  in.' 
Bill  knows  Jim  is  all  right,  doesn't  Jim's  dad  own  the 
lower  half  of  Section  Three,  with  the  red  barn  and  the 
Holstein  herd?,  so  he  thinks  he  can  wait  until  Jim 

comes  in.  It'll  be  only  a  couple  of  days,  probably,  and 
a  fellow  has  to  accommodate  his  friends  if  he  expects 
to  do  business  with  them. 

"Jim,  it  develops,  does  not  come  in  in  a  couple  of 
days,  nor  in  a  couple  of  weeks.  He  stays  away  from 

Bill's  place,  somehow.  In  the  meanwhile.  Bob  and  Hank 
and  Cy  and  Jasper  and  a  dozen  or  two  others  have 
their  cars  doctored,  a  dollar  for  this  one,  three  for  that, 
a  five  or  a  ten  for  a  third,  most  of  them  stalling  off 
paying  until  the  cream  check  is  cashed  or  the  bunch 
of  steers  shipped  or  the  potatoes  marketed. 

Cars  of  the  Same  Make 

"Many  of  the  drivers  in  a  country  neighborhood  have 
cars  of  the  same  make,  of  the  one  make,  if  you  get  me. 

There'll  be  a  supply  shop  for  this  car  across  the  way 
from  Bill's  place.  Sam  brings  his  crippled  boat  to  Bill 
for  treatment,  old  friends  and  that  stuff,  you  under- 

stand, and  Bill  rushes  out  to  the  supply  shop  for  a 

needed  part.  He  comes  back  and  puts  it  on  Sam's  car, 
forgetting  to  enter  it  up  against  Sam. 

"Now  the  manager  of  the  supply  shop,  a  newcomer 
to  the  town,  doesn't  forget  to  enter  it  up  against  Bill. 
Not  he!  He  renders  a  bill  in  due  time.  His  bills  are 
likely  to  cover  items  that  Bill  himself  had  forgotten  or 
had  never  made  a  record  of.  Bill  supposes  it  must  be 
all  right,  as  of  course  it  is,  and  he  digs  up,  if  he  has 

the  cash.  If  he  hasn't,  he  stalls  until  he  can  make  some collections. 

"Just  watch  Bill  collect.  He  starts  out.  He  meets 
Jim  at  the  post  office  and  Jim  has  trouble  in  recalling 
what  Bill  did  for  his  car.  Then  he  wonders  if  he  hasn't 
paid  for  the  job  already.  Bill  is  quite  sure  he  hasn't 
and  names  the  figure. 

"'You  robber!'  says  Jim,  on  hearing  for  the  first 
time  what  that  figure  is.  'Why  didn't  you  keep  the 
car?  Your  tinkering  wasn't  worth  all  that.  Cut  it  in 
two,  and  maybe  I  can  shake  dad  for  it.' 

"Bill  needs  the  money.    He  cuts  it  in  two. 
"Sam  takes  his  time,  too,  about  paying  up.  He knows  if  he  had  done  business  direct  with  the  supply 

shop,  he'd  have  had  a  statement  promptly  and  would 
have  paid  it  soon.  But  Bill  is  an  old  friend  and  it's 
different  with  friends.  Then,  too,  look  at  all  the  busi- 

ness that  Bill  gets  just  because  the  fellows  know  him 
and  want  him  to  do  well! 

"If  all  the  other  Sams  and  Jims  paid  promptly, 
everything  would  be  all  right,  but  they  don't.  My  cases are  fairly  typical. 

Memory  a  Poor  Substitute  for  Book-keeping 

"Bill  realizes  before  long  that  he's  playing  an  uphill 
game.  He's  busy  all  the  time,  but  he  isn't  meeting  his bills.  Too  little  cash  business.  He  began  by  trying  to 
keep  accounts  in  his  head  and  it  dawns  on  him  after  a 
while  that  he's  forgetting  a  lot  of  them,  not  the  big jobs,  of  course,  but  the  little  odds  and  ends  that  count 
up  so  heavily  month  in  and  month  out.  Besides  Bill 
guesses  a  good  deal  as  to  what  a  job  is  worth. 

"If  he  faced  the  truth,  Bill  would  see  that  he  was  by way  of  being  the  town  philanthropist  to  car  owners.  He 
probably  never  had  any  specific  training  for  the  busi- 

ness, got  shunted  into  it  from  the  local  livery  stable  or 
bicycle  shop  most  likely,  and  his  schooling  and  later 
experience  had  not  taught  him  the  necessity  of  booking 
every  transaction,  gaging  costs  accurately,  charging 
adequately  for  profit,  mailing  bills  promptly,  insisting 
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on  collections  and,  above  all,  getting  cash  down  when 
possible. 

"Finally  it  comes  to  Bill  that  he  is  in  a  bad  way.  Too 
much  is  going  out  and  too  little  coming  in.  His  mem- 

ory and  such  records  as  he  does  keep,  on  backs  of  en- 
velopes, the  wall  calendar  and  the  state  road  map  tacked 

to  the  back  of  the  door,  contain  a  fat  list  of  accounts, 
all  good  in  the  sense  of  being  able  to  pay,  but,  well,  in 
the  end  Bill  begins  borrowing  on  his  life  insurance  to 

meet  his  bills.  That's  the  beginning  of  the  wind-up. 
He's  going  to  be  closed  out  as  sure  as  taxes. 

"And  when  it  happens.  Bill  will  not  understand  why. 
Aren't  there  two  hundred  cars  owned  within  ten  miles, 
not  to  speak  of  transients?  Wasn't  his  place  always 
busy?  Didn't  he  have  to  keep  an  assistant  almost  from 
the  start?  Yes,  but  he  had  to  pay  that  assistant's 
wages,  the  assistant  saw  to  that,  and  rent  on  the  shop, 
installments  on  the  equipment,  gasoline,  his  own  living 

expenses,  suffering  cats,  what  didn't  he  have  to  pay-f or ! 
"The  machinery  man  fondled  the  lathe  again  before wiping  his  hands. 

"What  Bill  needed,"  he  ended,  "was  less  of  the  friend- 
ship-in-business idea  and  a  good  stiff  course  in  an 

honest-to-goodness  business  college." 

The  Man  Who  Knows  Why 
By  Entropy 

Ask  each  of  your  friends  why  he  does  his  work  the 
way  he  does,  and  the  chances  are  that  the  men  who 
know  why  are  the  ones  that  are  foremen  or  superin- 

tendents or  are  on  the  way  to  promotion  to  those  jobs. 
They  may  be  draftsmen,  they  may  be  in  many  other  jobs 
in  the  shop  or  office,  but  that  one  thing  almost  surely 
differentiates  between  the  men  that  are  advancing  and 
those  that  stick  in  one  place  year  after  year. 

"How  is  a  man  to  learn  why?"  "Everybody  does  it 
this  way;  what's  the  use  of  knowing  why?"  These  are the  answers  that  come  if  you  try  to  get  a  friend  that 
is  down  in  the  rut  to  brace  up  and  study  for  advance- 

ment. Friendship  and  favoritism  go  a  long  way  some- 
times in  getting  a  job,  but  there  are  very  few  jobs  that 

are  worth  while  that  are  held  that  way.  The  man  must 
prove  his  ability  on  the  job,  and  the  man  that  can  do  it 
is  the  man  who  knows  why  he  does  everything  that  he 
does.  The  rule-of-thumb  man  is  less  and  less  in  evi- 

dence every  day. 

Some  say,  "We  never  had  a  chance  to  get  an  educa- 
tion ;  what  can  anyone  do  without  an  education  ?"  They 

need  to  be  told  what  an  education  is.  Education  is  not 
going  to  school.  Education  is  learning,  which  enables 
one  to  think  things  out  for  himself.  Time  was  when  if 
a  man  wanted  to  build  a  bridge  strong  enough  to  carry 
an  oxcart  and  a  thousand  brick,  he  built  it  strong  enough 
so  that  it  would  carry  all  the  oxcarts  in  the  country. 
After  awhile  someone  gathered  together  data  on  the 
sizes  of  timber  that  were  used  in  building  a  few  hun- 

dred bridges,  and  developed  a  formula  for  oxcart 
bridges.  But  today  we  do  not  use  these  arbitrary  or 
empirical  formulas;  we  work  the  thing  out  from  careful 
laboratory  tests  on  various  woods,  and  then  we  reason 
on  the  beam  theory. 

When  a  man,  although  not  a  student  by  nature,  at- 
tempts to  educate  himself,  he  is  very  apt  to  think  that 

it  is  the  education  which  counts.  Perhaps  some  other 
people  make  the  same  mistake,  college  professors  in- 

cluded; but  when  a  workman  sets  his  mind  on  getting 

ahead,  he  is  usually  too  old  to  have  much  time  to  waste 
on  anything  that  does  not  further  his  ability  to  com- 

mand a  better  job.  At  that  stage  he  cannot  afford  to 
clutter  up  his  mind  with  details  that  may  not  be  of  any 
value,  or  the  value  of  which  may  be  different  by  the 
time  he  gets  a  chance  to  use  them.  He  must  keep  down 
to  the  essentials  if  he  is  to  make  good  soon  enough  to 
make  it  pay  to  study.  More  than  that  he  must  make 
good  use  of  his  time,  because  ninety-nine  times  out  of 
a  hundred  he  must  earn  while  he  learns.  So  he  must 
find  out  in  some  way  what  are  the  essentials. 

This  man  discovers  that  the  essentials  are  usually 
the  fundamental  principles.  If  he  knows  those  he  can 
fill  in  the  details  on  the  job  from  day  to  day.  If  he  is 
working  along  mechanical  lines,  he  finds  that  the  funda- 

mentals are  only  a  few  and  that  they  are  included  in 
what  is  known  as  mechanics;  that  is,  statics,  strength 
of  materials,  dynamics  and  kinematics,  to  use  the 

professors'  names  for  them.  He  finds  that  a  general 
knowledge  of  heat  and  electricity  helps  him  to  under- 

stand many  things.  If  he  is  in  a  machine  shop  he  finds 
that  he  must  understand  the  cutting  of  metals,  that  he 
must  be  able  to  measure,  and  that  he  must  understand 
limits  and  tolerances  and  why  they  are  made  as  they 
are;  but  of  all  these  things  the  key-note  is  mechanics. 
Not  but  what  everything  else  is  good,  but  mechanics 
is  indispensible.  If  he  will  study  that,  then  he  is  headed 
for  better  things ;  and  his  study,  if  he  stops  and  under- 

stands each  step,  makes  it  easy  for  him  to  take  up  the 
other  things  which  are  good  to  know,  but  not  nearly  so 
essential. 

Advantage  of  Self  Instruction 

But  how  is  a  man  who  works  every  day  to  learn  me- 
chanics ?  In  colleges  there  are  professors  to  lecture  and 

advise,  there  are  laboratories.  If  a  man  is  so  situated 
that  he  can  attend  a  good  night  school  which  has  the 
use  of  laboratories,  then  there  is  no  question  but  that 
he  should  take  advantage  of  the  opportunity.  The  lack 
of  professors  is  not  so  serious.  Even  the  men  who  go 
to  college  do  not  get  much  coaching  from  their  profes- 

sors. Their  contact  is  with  instructors  who  know,  some- 
times, as  little  as  the  pupils. 

What  a  man  needs  most  of  all  is  not  coaching,  it  is 
not  answers  to  questions,  but  it  is  a  professor  who  will 
make  him  study  out  things  for  himself.  A  dictionary 
is  a  very  good  book  to  have,  but  even  a  dictionary  has 
the  fault  that  it  is  so  easy  to  look  up  a  word  and  find  its 
meaning  that  most  of  us  fail  to  remember  it,  and  we 
have  to  look  it  up  again  if  we  run  across  it  half  an  hour 
later.  In  the  same  way  a  professor  or  instructor  at 

one's  elbow  in  college  is  a  harm,  because  it  is  so  much 
easier  to  say  that  one  does  not  know  and  ask  a  question 
than  it  is  to  work  out  a  problem.  Yet  that  is  the  very 
reason  why  a  self-made  man  is  likely  to  forge  ahead. 
He  has  had  to  think  out  a  great  many  things  that 
college  men  have  only  had  to  ask  questions  about. 

The  best  college  professor  is  one  who  merely  steers 
his  pupils  in  the  general  direction  they  should  take  and 
insists  that  they  find  their  own  way,  rather  than  take 
them  by  the  hands  and  lead  them.  So  no  one  should 
feel  discouraged  if  he  has  nothing  but  books  from 
which  to  work.  If  he  cannot  think  out  his  problems 
with  the  aid  of  one  book,  try  another,  even  if  only  at 

the  public  library.  If  he  is  unable  to  work  it  out  him- 
self, of  course  then  he  should  ask  some  one  who  knows, 

but  it  is  much  better  for  him  if  he  hesitates  to  ask  as 

long  as  possible. 
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FIG.  1— HOLDING-TONGS  AT  THE  TINNING  TANK.     FIG.  2— THE  BABBITT-CASTING  MACHINE 

Methods  of  Making  Babbitted  Bearings 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

A  special  machine  for  casting  the  babbitt  lining  and 
a  double-headed  fixture  for  boring  and  facing — Form 

grinding  with  a  built-up  wheel 

THE  MAKING  of  babbitted  bearings  involves  a 
number  of  operations,  some  of  which  are  not  alto- 

gether common  in  the  average  shop.  The  bear- 
ings shown  in  the  different  views  are  the  long  bearings 

which  are  held  in  the  forked  connecting  rods  of  the 
well-known  Cadillac  eight-cylinder  motor.  These  are 
bronze  backed  bearings,  the  bronze  castings  or  shelLs 
being  rough  turned  and  rough  bored  before  babbitting. 
The  coarse  feed  used  in  boring  can  readily  be  seen  in 
the  bearing  at  A  in  Fig.  1  as  well  as  in  Figs.  3  and  8. 
This  probably  helps  rather  than  hinders  securing  a  close 
union  between  the  shell  and  the  babbit  lining. 

The  bearings  are  first  cleansed  by  being  dipped  in 
acid,  and  are  then  tinned  in  the  tank  shown  in  Fig.  1. 
It  will  be  noted  that  the  rack  B  is  so  designed  as  to  hold 
the  tongs  in  position  by  forcing  the  handles  together 
while  holding  the  bearing  suspended  in  the  tank. 

After  being  tinned  the  bronze  halves  go  to  babbitt- 
casting  machine  shown  in  Fig.  2,  where  they  are  located 
one  at  a  time  in  the  position  shown.i  by  means  of  a 
V-block  operated  by  an  eccentric  controlled  by  the 
handle  A.  This  holds  the  bearing  firmly  against  the 
face  or  wall  of  the  machine.  The  gate  or  funnel  B  is 
next  swung  to  position  over  the  bearing,  and  held  in 
position  by  the  latch  C  on  the  pin  D.  Turning  the 
■crank  E  forces  the  crosshead  F  down  so  that  the  two 
pins  G  and  H  bear  against  the  edges  of  the  funnel  and 

hold  it  in  close  contact  with  the  upper  end  of  the  bear- 
ing in  order  to  prevent  leakage  of  the  babbitt.  A  lever 

■on  the  other  side  of  the  machine  controls  the  plunger 

which  has  a  half  cone  on  the  upper  end,  the  plain  por- 
tion forming  the  inside  of  the,  mold  for  the  babbitt, 

and  the  cone  end  giving  it  a  head  or  riser,  as  can  be 
seen  from  the  bearing  in  Fig.  3.  This  mass  of  metal 
effectually  prevents  any  shrinkage  as  the  shell  cools. 

The  bearing  shown  in  Fig.  2  has  already  been  poured, 
as  shown  by  the  riser.  One  line  of  the  piping  shown  is 
for  city  gas,  and  the  other  for  compressed  air.  There 
are  two  sets  of  gas  pipes,  one  for  heating  the  front 
and  the  other  the  back.  The  large  pipe  shown  at  the 
right  was  originally  used  for  taking  the  temperature 

11  ir 

7 

1 
FIG.   3- 

-BEARING  SHELLS   IN  DIFFERENT   STAGES 
OF  LINING 
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FIG.   4— BORING  AND  FACING  THE  ENDS 

of  the  machine.  This  pipe  was  filled  with  oil,  and  the 
temperature  of  the  oil  bath  taken  at  stated  intervals. 
This  practice  proved  to  be  unnecessary,  and  has  since 
been  abandoned. 

In  Fig.  3  is  shown  a  bearing  after  being  tinned, 

but  before  babbitting,  one  with  the  riser  in  place,  show- 
ing the  effect  of  the  coned  plunger,  and  the  third,  after 

the  riser  has  been  removed  by  the  bandsaw. 

An  interesting  method  of  boring  and  facing  the  bab- 
bitted bearings  is  shown  in  Fig.  4,  where  a  double- 

headed  fixture  has  been  mounted  on  a  standard  lathe. 

It  consists  of  the  heavy  base  A,  two  work-holding  heads 
B  and  C,  and  three  heavy  bearings  for  the  boring  bar. 
The  bar  carries  single-point  boring  cutters  as  at  D  and 
E,  and  also  substantial  facing  cutter  heads,  F,  G,  H 
and  /.  These  heads  are  provided  with  cutters  which 
turn  the  outside  of  the  bearings  on  the  ends,  face  the 

ends,  and  also  chamfer  the  inside. 

The  bearings  are  easily  and  quickly  clamped  in  posi- 

I 

FIG.    6 — RE.\MIXG   THE   BABBITT   LINING 

FIG.  5 — FINISHING  ENDS  OF  A  COMPLETED  BEARING FIG. -GRINDING    OUTSIDE    OF    BEARING 
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FIG. -VARIOUS  STAGES  OF  CADILLAC  BEARINGS 

tion  in  the  work-holding  blocks,  being  centered  by  the 
V-shaped  clamp  on  top.  Suitable  stops  make  it  easy  to 
face  the  bearings  to  their  proper  length  by  simply  feed- 

ing the  boring  bar  through,  first  in  one  direction  and 
then  the  other. 

Another  lathe  operation  which  finishes  the  outside 
ends  of  two  half  bearings  as  a  single  unit  is  shown  in 
Fig.  5.  Here  a  collet  or  draw-in  chuck  is  used  for 
quickly  and  accurately  centering  the  pair  of  boxes. 

The  final  reaming  of  the  bearings  is  shown  in  Fig.  6, 

where  a  special  double  fixture  is  in  position  on  a  heavy- 
duty  drilling  machine.  The  bearings  are  clamped  in 
the  double-ended  fixture  shown  and  the  operator  loads 
one  end  while  a  bearing  in  the  other  end  is  being 
reamed.    This  secures  almost  continuous  operation. 

The  outsides  of  the  bearings  are  finished  by  grinding, 
as  shown  in  Fig.  7.  The  bearing  shells  are  held  on  a 
mandrel  by  two  collets,  one  at  each  end,  and  the  whole 
outer  surface  is  ground,  including  the  two  rings.  This 
involves  the  use  of  three  wheels  and  two  spacing  disks. 
The  wheels  grind  the  outside  diameter  of  the  bearing 
and  both  sides  of  the  raised  rings,  being  held  the  proper 

distance  apart  by  the  spacing  disks.  Bearings  in  vari- 
ous positions  and  in  different  stages  are  shown  in 

Fig.  8,  the  sequence  of  operations  beginning  at  the  left 
in  the  upper  row  and  proceeding  to  the  finished  bearing 
at  the  right  on  the  lower  row.  The  spring  clips  on 
some  of  the  bearings  show  how  the  mating  pairs  are 

held  together.  By  moving  the  clips  to  different  posi- 
tions, the  various  finished  surfaces  are  shown. 

The  Foreman  and  the  Suggestion  Box- 
Discussion 

By  J.  HOMEWOOD 

The  elimination  of  the  suggestion  box  as  advocated 
by  Frederick  A.  Pope  on  page  572,  Vol.  58,  of  the  Ameri- 

can Machinist,  is  a  thrust  at  the  democratic  conditions 
now  prevalent  in  the  majority  of  the  most  prosperous 
in.stitutions  in  this  country. 

True  it  is  that  there  are  many  suggestions  coming 
from  the  knockers  and  from  a  few  super-minded  ego- 

tistical individuals  who  do  not  know  how  to  manage 

their  own  personal  affairs  and  attempt  to  offer  sugges- 
tions as  to  how  the  plant  should  be  run. 

What  is  more  satisfying  to  an  employer  than  to  be 
able  to  stand  aloof,  so  to  speak,  and  have  a  perspective 
of  the  mental  situation  of  the  whole  plant?  The  sug- 

gestion box  is  nothing  more  than  a  safety  valve  whereby 
each  and  every  one  has  a  chance  to  express  not  only  an 
idea  pertaining  to  an  improvement  but  to  protest  against 
some  uncomfortable  condition  existing  that  would  not 
be  countenanced  by  the  manager. 

Do  away  with  the  suggestion  box  and  depend  upon 
the  foremen  to  develop  and  encourage  the  men  to  think 
and  suggest!  If  the  foremen  had  sufficient  time  at 
their  disposal,   if  all  foremen  were  broad-minded  and 

if  all  foremen  were  working  for  the  very  best  interest 
of  their  employer,  the  writer  might  approve  of  doing 
away  with  the  system,  but  such  is  not  the  case.  A 
foreman  as  a  general  rule  has  none  too  much  time  to  do 
justice  to  the  work  on  hand.  He  has  to  be  a  general 
mind  reader,  expert  estimator,  timekeeper  and  a  score 
of  other  things  while  on  duty.  He  has  not  the  time  to 
spend  upon  the  details  pertaining  to  the  suggestions 
that  would  be  taken  up  with  him. 

The  foreman  should  be  broad-minded  enough  to  con- 
sider suggestions  from  the  viewpoint  of  benefit  to  the 

firm  and  should  not  feel  offended  or  hurt  because  the 

information  did  not  come  through  him.  He  should  rea- 
lize that  his  capacity  is  limited  like  any  other  well  put- 

together  human  being,  and  that  the  surplus  of  valuable 

ideas  is  going  to  a  cold  storage  "over  his  head"  so  as 
not  to  disturb  his  continuity  of  progressive  thought. 
It  may  be  possible  that  if  the  suggestions  are  made  out 
in  duplicate,  one  being  given  to  the  foreman  at  the 
same  time  that  the  other  is  dropped  in  the  box,  that 
such  a  feeling  as  slight  may  be  eliminated.  This  would 
also  enable  the  foreman  to  look  over  the  suggestion 
when  he  did  find  a  minute  of  freedom  from  his  other 
details,  thereby  preparing  him  for  the  subject  when  it 
is  taken  up  with  him  by  the  suggestion  chaser.  When 
we  have  an  element  that  assists  employer,  employee, 
foreman  and  efficiency,  why  eliminate  it? 
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Know  Why  You  Do  Things — 
Discussion 
By  S.  R.  Hunter 

ON  PAGE  565,  Vol.  54,  of  American  Machinist,  John 
Brent,  in  an  article  under  the  above  title,  makes  the 

statement  that  "The  idea  that  the  form  of  tool  to  make 
a  gear  tooth  can  be  properly  produced  by  a  machinist 

is  all  bosh";  which  makes  us  wonder  where  Mr.  Brent 
is  located,  as  I  believe  almost  any  of  the  old  timers  can 
point  to  the  satisfactory  solution  of  this  problem  at 
various  times  in  his  experience.  In  justification  of  this 
belief  I  am  appending  herewith  the  story  of  how  one 
such  job  that  came  within  my  own  experience  was 
handled. 

To  get  the  proper  perspective  it  will  be  necessary  to 
say  that  the  job  here  described  was  handled  entirely  by 
four  all  around  machinists,  consisting  of  the  following: 
the  superintendent,  the  department  foreman  and  two  of 

the  regular  shop  men.  It  was  not  in  a  "small  country 
shop,"  but  in  a  representative  manufacturing  plant. 

One  of  the  large  horizontal  boring  mills  broke  down 
by  the  stripping  of  a  cast  iron  worm,  which  in  turn 

FIG.  1.      THE  SPECIAL,  FINISHING    CUTTER 

so  badly  mutilated  the  worm  gear  in  which  it  meshed 
as  to  necessitate  replacing  the  gear  as  well  as  the  worm. 

A  telegram  to  the  manufacturer  of  the  boring  mill 
brought  in  reply  the  information  that  new  parts  could 
not  be  shipped  inside  of  three  weeks.  This  meant  a 
layup  of  the  machine  for  at  least  a  month  as  it  would 
have  required  about  a  week  for  the  parts  to  be  delivered 
and  installed.  After  a  rather  hurried  conference  be- 

tween the  superintendent  and  the  foreman  of  the  de- 
partment it  was  decided  to  make  the  worm  and  gear 

in  the  shop  where  they  were  to  be  used.  The  necessary 
measurements  were  taken  of  the  parts  and  it  was 
found  that  the  gears  were  not  of  standard  pitch.  This 
necessitated  checking  up  the  center  to  center  distance 
between  worm  and  gear  and  figuring  out  the  rest  of 
the  dimensions. 

In  the  meantime,  while  this  work  was  being  done  by 
the  superintendent,  the  foreman  was  supplied  with 
rough  pencil  sketches  of  the  bore,  length  and  keyway 
dimensions  of  the  worm  (which  was  to  be  made  of 
steel)  and  of  the  worm  gear  hub.  The  old  worm  and 
gear  were  both  of  cast  iron  and  it  was  decided  to  turn 
off  the  outside  of  the  old  gear  and  shrink  on  a  rough 
turned  bronze  ring,  then  to  finish  turn  and  cut  the 
teeth. 

A  sketch  of  the  ring,  with  a  pattern  order,  was  sent 
to  the  pattern  shop  and  while  the  worm,  worm  gear,  and 
pattern  for  the  ring  were  under  way  the  superintendent 
and  foreman  contpleted  the  necessary  calculations  to 
obtain  the  dimensions  required  and  planned  the  shop 
operations  to  enable  the  parts  to  be  made  without  un- 

necessary delay  or  interference  with  regular  produc- 
tion work.  The  ring  pattern  was  completed  in  less 

than  an  hour  after  the  order  was  placed  and  the  bronze 
casting,  which  was  about  30  in.  in  diameter  and  3  in. 

thick,  was  delivered  "too  hot  to  handle"  at  five  o'clock 
i,he  same  day.  As  soon  as  the  casting  could  be  handled, 
the  foreman  notified  one  of  the  machinists  that  he  could 
go  home  as  soon  as  he  had  rough  turned  and  bored  the 
ring  to  size  to  shrink  on  the  hub.  The  foreman  and 

the  other  machinist  were  on  the  job  at  five  o'clock  the 
following  morning.  The  partly  finished  ring  was  placed 
in  boiling  water  for  about  45  minutes  and  shrunk  in 
place  on  the  hub,  after  which  a  hole  was  drilled  half 
in  the  hub  and  half  in  the  ring  and  a  taper  pin  fitted 
to  insure  its  staying  in  position.  While  the  blank  was 
being  finished  to  size  the  foreman  made  a  sketch  of  a 
cutter  (Fig.  1)  for  the  teeth,  as  the  diameter  of  the 
new  worm  was  too  great  to  permit  the  use  of  a  standard 
cutter. 

How  THE  CUTTE»  WAS   MADE 

The  machinist  who  bored  and  rough  turned  the  gear 

ring  had,  in  the  meantime,  returned  and  he  was  imme- 
diately started  in  on  the  cutter.  This  was  made  by 

chucking  a  flat  piece  of  annealed  carbon  tool  steel  and 
boring  it  to  fit  the  spindle  of  the  little  No.  2  Garvin 
milling  machine  which  was  the  largest  one  in  the  shop. 
After  keyseating,  the  cutter  blank  was  put  on  a 
short  arbor  and  turned  to  within  0.010  in.  of  the  finished 
diameter.  A  female  templet  was  used  to  obtain  the 
correct  contour.  After  being  turned,  the  cutter  was 
shaped  up  and  backed  off  by  hand,  and  was  hardened  and 
ground.  In  hardening,  the  cutter  was  distorted  slightly 
and  it  required  some  stoning  in  order  to  make  it  fit 
the  finished  templet.  The  milling  machine  had  been 
set  up  in  the  meantime  and,  as  the  diameter  of  the 
blank  was  too  great  to  permit  its  being  cut  on  a  vertical 
plane,  it  was  necessary  to  swing  the  dividing  head  over 
and  mount  the  blank  in  a  horizontal  position,  as  shown 
in  Fig.  2. 

After  the  dividing  head  had  been  set  at  the  proper 
angle  a  model  of  the  gear  blank,  made  of  hard  wood, 
was  mounted  and  enough  teeth  cut  to  enable  a  check 

for  angularity 
to  be  made.  The 

setup  was  found 
to  be  correct, 

using  the  new 
worm  to  c  h  e  c  k 

by.  The  special 
cutter  was  then 
replaced  by  an 

ordinarj-  gear 
cutter  of  the 
same  pitch  as 
that  required  in 
the  new  worm 

gear,  the  inten- 
tion being  to  re- 

move as  much 
stock  as  possible 

with  the  or- 
dinary cutter  and  to  save  the  special  cutter  for  the 

more  important  job  of  shaping  the  teeth.  After  the 
stocking  operating  had  been  finished  the  blank  was 
cooled  thoroughly  and  the  final  light  cut  taken,  leaving 
the  teeth  about  0.002  in.  over  size  in  thickness  at  the 
pitch  line  so  they  could  be  scraped  to  a  bearing  in  the 
worm.  This  was  however,  found  to  be  too  much  stock 
to  leave  for  scraping  in,  as  it  took  several  hours  to  finish 
the  scraping  job  before  the  worm  and  gear  would  mesh 
without  over-heating.     The  entire  job  as  outlined  was 

FIG.   2.     SETUP  FOR  CUTTING  WORM 
GEAR  TEETH 
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finished  on  the  third  day  after  being  started  and  the  bor- 
ing tiiill  was  put  in  operation  the  morning  of  the  fourth 

day.  The  work  might  have  been  expedited  somewhat  if 
a  different  method  of  procedure  had  been  followed  but  it 
would  have  been  a  difficult  matter  to  convince  anyone  of 
the  participants  in  this  stunt  that  any  time  could  have 
been  saved  by  any  other  means  than  those  used. 

Truly  the  machinist's  job  is,  as  Mr.  Brent  says,  to make  chips,  and  the  foregoing  only  goes  to  indicate  how 
chips  can  be  made  in  wholesale  quantities,  as  there 
were  eighteen  men  dependent  on  the  output  of  the 
machine  repaired  and  had  it  been  tied  up  for  a  month 
waiting  on  repairs  these  men  would  have  lost  three 
weeks  work  at  the  least  and  the  loss  to  the  company 
would  have  been  several  thousand  dollars. 

The  job  was  not  mathematically,  or  even  mechanically 
correct,  but  it  was  much  better  than  the  job  turned  out 
by  the  machine  tool  builder  as,  even  with  the  slight 
discrepancies,  the  steel  worm  working  in  mesh  with  a 
bronze  gear  would  give  much  better  service  than  would 
a  cast  iron  worm  driving  a  cast  iron  gear.  After  the 
boring  mill  was  put  in  operation  it  was  discovered  that 

it  had  lost  its  ability  to  leave  mysterious  "chatter 
marks"  on  finished  surfaces.  It  was  supposed  that 
the  chatter  marks  were  due  to  the  back  lash  of  the  old 
gears,  as  they  were  badly  worn.  The  worn  surfaces 
were  highly  polished  but  did  not  show  signs  of  cut- 

ting. This  was,  doubtless,  due  to  the  fact  that  these 
gears  were  well  lubricated  as  they  were  run  in  an  oil 
bath  continuously. 

Allowing  for  Gage  Wear 
By  Axel  C.  Wickman 

Alfred  Herbert,  Ltd.      , 
AND 

E.  C.  Peck 
General  Supt.,  Cleveland  Twist  Drill  Company 

ON  PAGE  953,  Vol.  56,  of  the  American  Machinist  is 
an  interesting  article  on  Allowing  for  Gage  Wear  in 

which  at  first  it  would  appear  that  two  entirely  different 
systems  of  gaging  were  laid  down.  The  first  is  the 
practice  of  R.  Dumas,  Works  Manager  of  the  British 
Thomson-Houston  Co.,  while  the  second  is  that  ad- 

vocated by  E.  C.  Peck,  General  Superintendent  of  the 
Cleveland  Twist  Drill  Co.  The  main  basis  of  difference 
stated  is  that  Mr.  Dumas,  given  a  certain  tolerance  of 
manufacture  on  a  component,  would  allow  the  tolerance 
of  manufacture  of  the  gages  and  the  wear  limit  of  the 
gages  to  fall  outside  this  tolerance,  whereas  Mr.  Peck 
states  that  given  a  certain  tolerance  on  the  component, 
the  manufacturing  tolerance  of  the  gages  and  wear 
limit  on  the  gages  must  fall  inside.  This  is  an  excel- 

lent example  of  the  type  of  pseudo-problem  which  is 
derived  from  the  mental  transformation  of  a  simple 
analogj'  to  an  absolute  identity,  or  from  a  partial  dif- 

ference to  a  perfect  contrast. 
If  we  examine  carefully  the  two  apparently  different 

problems  placed  before  us  we  will  see  that  actually  no 
two  such  problems  exist,  that  they  are  one  and  the 
same  thing  stated  in  a  different  way.  To  show  this 
it  may  be  well  to  take  as  a  simple  example,  the  produc- 

tion of  a  plain  hole  in  a  piece  of  cast  iron  and  assume 
that  this  plain  hole  shall  act  as  a  bearing  for  a  shaft. 
It  is  obvious  that  there  will  be  a  maximum  tolerance 

in  the  hole  beyond  which  it  will  not  function  satis- 
factorily. 

Suppose  that  this  maximum  tolerance  is  represented 
by  the  difference  between  the  lines  A  and  B  in  Fig.  1. 
The  hole  will  be  tested  by  means  of  a  double  ended 
plug  gage,  one  end  of  which  must  go  in  and  the  other 
not.  A  tolerance  must  be  allowed  for  the  manufacture 

of  the  gage  and  therefore  the  small  cross-hatched  sec- 
tion AC  will  represent  the  tolerance  of  manufacture 

of  the  "go"  gage,  whereas  DB  will  represent  the  toler- 
ance of  the  manufacture  of  the  "not  go"  gage.  It  must 

be  obvious  that  these  tolerances  cannot  fall  outside  the 

lines  A  and  B  since  they  represent  the  maximum  toler- 
ance between  which  the  part  will  function  correctly. 

It  is  also  obvious  that  if  we  manufacture  our  gage 
as  shown,  the  go  end  of  the  gage  will  wear  and  if  it 
actually  falls   on  the   line  A,   immediately  any   wear 

occurs,  holes  will  be  produced  which  may  fall  outside 
our  maximum  tolerance.  It  is,  therefore,  necessary  to 
place  the  tolerance  of  the  go  end  of  the  gage  as  shown 
at  E  so  that  a  certain  amount  of  wear  can  be  allowed 
before  the  gages  are  scrapped.  The  amount  of  the  wear 
limit  need  not  be  discussed  here,  as  it  does  not  enter 
into  the  argument. 

We  now  have  a  distance  ED  (assuming  that  our  gage 
tolerance  and  wear  limit  has  been   correctly  propor- 
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tioned)  and  this  is  the  manufacturing  tolerance  for  the 
shop  when  the  gages  are  new. 
Now  the  difference  in  the  case  of  Mr.  Dumas  and 

Mr.  Peck  is  this,  that  when  Mr.  Dumas  speaks  of  his 
tolerance  on  the  component,  he  means  the  distance  ED 
whereas  when  Mr.  Peck  speaks  of  it  he  means  the 
distance  AB.  But  the  distance  AB  is  fipced  by  the 
definite  mechanical  functioning  of  the  parts  and  there- 

fore cannot  be  dependent  on  any  human  element.  It 
may  be  that  different  people  would  require  a  different 
functioning,  that  is,  a  different  fit  for  the  same  part, 
but  once  the  fit  is  established  there  is  one,  and  only 
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one,  maximum  limit  for  the  particular  fit  that  is  de.sired. 
It  may  be  argued  that  the  tolerance  AB  is  very  often 

fixed  in  a  haphazard  manner  and  that  the  component 
may  function  correctly.  Obviously,  this  argument  kills 
itself,  since  it  should  be  the  aim  of  every  manufacturer 
to  use  the  maximum  tolerance  that  can  be  allowed  in 
conformity  with  the  proper  functioning.  This  practice 
makes  the  article  cheaper  to  produce,  so  that  the  total 
difference  between  the  arguments  of  Mr.  Peck  and  Mr. 

Dumas  merely  resolve  themselves  into  a  different  real- 
ization of  what  the  tolerance  on  a  component  is.  If 

component  tolerances  were  properly  fixed  with  regard 
to  mechanical  functioning  only,  the  same  tolerances 
would  be  used  in  the  shop,  whether  the  gages  were 

made  according  to  Mr.  Dumas'  idea  or  whether  they 
were  made  to  Mr.  Peck's. 

One  word  is  necessary — it  has  been  the  writer's  un- 
fortunate experience  to  discover  that  in  the  large 

majority  of  well  equipped  engineering  works,  the  ques- 
tion of  tolerance  is  one  in  which  there  exists  an  enor- 
mous amount  of  self-deception.  It  is  frequently  observed 

that  the  tolerances  on  the  blue  prints  are  exceeded  by 
25  per  cent  and  often  50  per  cent,  due  to  gage  wear 
and  inaccurate  standardization,  without  the  people 
responsible  being  aware  of  what  is  going  on.  This  is 
because  a  certain  tolerance  appears  on  the  blue  print 
and  the  gages  appear  also  to  be  made  to  that  tolerance. 
The  work  passes  the  gages  and  they  go  on  year  after 
year  imagining  that  their  work  is  within  the  tolerances. 

A  simple  case  of  this  may  be  shown  where  a  work- 
shop tolerance  of  ±0.00025  in.  is  allowed.  The  gage  in 

the  majority  of  cases  is  measured  by  means  of  a  mi- 
crometer which,  in  the  best  of  conditions  only,  is  stand- 

ardized against  slip  gages.  The  gage  is  made  so  that 
the  inspector  finds  a  difference  of  0.0005  in.  between 
the  two  ends.  It  must  be  obvious  to  anyone  that  this 
measurement  must  have  an  inaccuracy  at  each  end  of 
not  less  than  0.00005  in.  under  the  most  ideal  and  most 
skilled  method  of  operation. 

The  two  lines  XY  in  Fig.  2,  represent  the  tolerance, 
viz. :  0.0005  in.  The  actual  size  of  the  gage  can  therefore 
fall  0.00005  in.  either  side  of  the  standard  and  so  under 
the  best  conditions  (when  subsequent  gages  are  made 

due  to  the  replacement  of  worn  ones)  the  actual  toler- 
ance on  the  component  can  be  as  much  as  0.0006  and  as 

small  at  0.0004  in.,  in  other  words,  a  variation  of  nearly 
50  per  cent  of  the  actual  tolerance.  This  variation  is 
not  caused  by  wear  or  gage  tolerance,  but  simply  by 
incorrect  standardization. 

I  need  hardly  add  that  the  ideal  conditions  stated  here 
are  seldom,  if  ever,  realized  and  the  variations  in  the 
majority  of  cases  are  considerably  above  this. 

Axel  C.  Wickman. 

THE  FINAL  SUMMING  UP 

Mr.  Wickman  does  not  seem  to  have  discovered  the 
difference  between  the  two  methods  under  discussion. 
Either  the  discussions  are  not  plain  or  he  has  not  found 
the  point  argued  about.  He  does,  however  state  my 
side  of  the  discussion  exactly  and  shows  plainly  by  his 

sketch.  Fig.  1,  that  he  believes  in  the  method  I  advo- 
cate, but  he  fails  to  see  that  Mr.  Dumas  wants  the  gage 

tolerances  outside  of  the  component  tolerance  and  that 
his  method  necessitates  an  exact  check  or  master  gage 
to  limit  it. 

Referring  to  the  discussion  on  page  953,  Vol.  56,  of 
the  American  Machinist,  one  must  either  accept  or  reject 

the  fundamental  I  laid  down,  namely ;  that  the  component 
tolerances  represented  by  master  gages  must  never  from 
any  cause  whatsoever  be  exceeded  either  from  wear  of 
the  gages  or  inaccuracy. 

If  this  fundamental  is  rejected  true  interchangeability 
cannot  be  maintained  because  there  will  of  necessity  be 
an  interference  of  metal.  This  interference  of  metal 

would  take  place  in  close  fits  or  those  without  an  allow- 
ance if  the  gage  tolerances  were  taken  outside  of  com- 

ponent tolerances. 
On  the  other  hand,  if  this  fundamental  is  accepted, 

gage  tolerance  must  of  necessity  fall  inside  the  com- 
ponent tolerance  in  order  to  meet  the  requirements.  It 

is  absurd  in  practice  to  quibble  about  robbing  component 
tolerance  by  gage  tolerance,  because  if  gages  cannot  be 
made  exact  by  gage  makers  it  is  useless  to  quibble  about 
this  value  on  the  product. 

I  am  a  firm  believer  in,  and  have  always  advocated, 
the  largest  component  tolerances  which  will  function 
properly.  Then  there  need  be  no  quibbling  over  gage 
tolerances  as  this  amount  is  too  small  to  really  measure 
on  anything  except  the  very  finest  product. 

E.  C.  Peck. 

Depreciation  of  a  Lathe— Discussion 
By  a.  W.  Forbes 

On  page  576,  Vol.  58,  of  the  American  Machinist, 
C.  J.  Morrison  replies  to  my  question  as  to  the  deprecia- 

tion of  a  lathe,  by  giving  the  rate  of  about  10  per  cent 
per  year  regardless  of  its  present  condition.  He  bases 
this  on  the  statement  that  a  lathe  in  use  ten  years  will 
bring  but  little  more  than  the  price  of  the  scrap.  If 
this  is  true  why  should  anyone  buy  a  new  lathe? 

Special  lathes  have  been  developed  in  the  last  ten 
years  that  do  vastly  more  economical  work  for  certain 
operations,  but  in  the  plain  engine  lathe,  we  see  but 
slight  change,  so  the  question  of  obsolescence  does  not 

enter  to  any  appreciable  extent,  and  if  it  did  obso- 
lescence and  depreciation  are  different  things. 

Yet  since  writing  the  first  item,  I  have  had  an  experi- 
ence that  would  lead  me  to  think  that  Mr.  Morrison  was 

right.  A  firm  was  selling  out  its  equipment,  and  among 
the  items  was  a  lathe,  which  may  have  been  ten  years 
old,  that  was  offered  at  what  seemed  like  an  extremely 
low  price,  so  I  purchased  it.  There  were  some  outs 
about  it  such  as  excessive  play  in  the  cross  slide,  but 

one  of  my  boys  discovered  that  this  was  merely  a  mat- 
ter of  adjustment,  and  he  had  it  working  right  before 

the  lathe  had  reached  its  location  in  our  shop. 
I  have  since  found  that  the  lathe  was  in  better  con- 

dition than  I  had  thought  when  purchasing  it,  so  that 
I  am  inclined  to  think  that  another  of  my  boys  (both 
under  sixteen  years  of  age)  was  right  when  he  said, 
"After  we  have  used  this  lathe  a  month  it  will  be  just 

as  good  as  that  one,"  pointing  to  the  one  I  mentioned 
in  the  American  Machinist  as  ten  years  old  and  giving 
better  service  than  when  new. 

Is  it  possible  that  experienced  purchasers  of  machine 
shop  equipment  will  let  lathes  as  good  as  those  being 
sold  new  at  the  present  time,  go  for  practically  scrap 
value,  just  because  they  have  proved  that  they  are  good 
by  ten  years  of  satisfactory  service?  Or  are  there  not 
enough  purchasers  of  such  equipment  who  can  tell  the 
value  of  a  second-hand  machine,  to  take  the  quality 
machines  that  are  offered? 
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Ideas  from  Practical  Men 
Devoted  to  the  exchangre  of  information  on 
nsefal  methods.  Its  scope  Inclndes  ali  divisions 
of  the  machine  bnlldinf;  indastry,  from  draft- 
inK   room   to   Bhippine   platform.      The   articles 

are  made  np  from  letters  submitted  from  ftU 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  valae  are  carefaiiy 
cunttldered,    and    thu§e    published   are    paid    for 

Hot  Swaging  Under  a  Drop  Hanuner 
By  Herbert  Crawford 

The  hot  swaging  of  heavy  pipe  is  quite  common  in 
connection  with  the  making  of  oil  well  tools  and  sup- 

plies. A  very  good  example  was  found  in  the  shop  of 
the  Mills  Machine  Co.  where  bull  plugs  and  reducing 
sockets  were  being  made  under  a  drop  hammer. 

The  dies  are  nothing  but  heavy  blocks  of  cast  iron 
bored  to  suit  the  diameter  of  the  pipe,  and  having  the 

ri6.i 
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proper  shape  to  give  the  desired  contour  to  the  finished 
piece.  The  bull  plug  is  simply  closed  at  the  end  with 
a  sort  of  acorn  point  as  in  Fig.  1.  A  single  blow  of  the 
hammer  drives  it  down  into  the  die  and  practically 
closes  the  end.  The  small  opening  is  then  welded  with 
an  oxyacetylene  torch. 

The  reducing  sockets  are  still  more  simple,  as  indi- 

FIG.   3— OIL  FURNACE  FOR  HEATING   PIPE  BLANKS 

cated  by  the  die,  Fig.  2.  A  single  blow  drives  the 
sockets  into  the  die  and  gives  the  desired  reduction. 
Strippers  in  each  case  push  the  finished  piece  up  out 
of  the  die. 

The  furnace  used  is  also  of  interest.  It  is  circular,  a 
steel  shell  with  a  brick  lining,  and  with  four  openings 
around  the  top  as  shown  in  Fig.  3.  Oil  is  used  as  a 
fuel  and  there  is  no  trouble  experienced  in  heating  the 
blanks  fast  enough  to  keep  the  hammers  busy. 

The  blanks,  pieces  of  pipe  cut  off  to  proper  length, 

are  held  on  a  rod  about  4  ft.  long  provided  with  a  collar 
which  prevents  the  hot  blank  from  slipping  down 
against  the  hand  of  the  operator.  The  collar  also  en- 

ables him  to  push  the  blank  into  the  opening  without 
difficulty.  The  outer  end  of  the  rod  rests  in  a  V-shaped 
rest  as  shown. 

A  Stud  Driver  for  the  Mechanic 
By  Lowell  R.  Butcher 

A  pipe  wrench  is  frequently  resorted  to  in  replacing 
the  studs  in  a  cylinder  block,  sometimes  with  disastrous 
results  to  the  stud.  Another  method  is  to  screw  on  a 
nut  and  use  it  as  a  means  to  get  a  purchase  to 
tighten  the  stud.  When  an  attempt  is  made  to  remove 
the  nut,  the  stud  will  often  loosen  and  turn  out.  The 
stud  driver  shown   in  the   illustration  will  drive   the 

A  SIMPLE  STUD  DRIVER 

stud  home  and  may  be  released  without  loosening  or 
damaging  the  stud. 

The  center  portion  of  the  tool  is  made  of  a  short 
piece  of  cold-rolled  steel,  drilled  and  tapped  to  fit  the 
stud.  It  has  flats  filed  or  machined  on  the  outside  so 
that  it  may  be  gripped  with  an  ordinary  adjustable 
wrench.  The  handle  and  upper  part  of  the  tool  is  made 
of  round  stock  the  same  size  as  the  stud.  One  end  is 
bent  over  to  make  a  handle  and  the  other  is  threaded 
the  same  as  the  stud. 

To  use  the  tool,  the  handle  section  is  screwed  part 
way  into  the  middle  section  and  the  entire  as.sembly 
tightened  onto  the  stud.  Turning  the  stud  by  means 
of  the  handle  will  jam  the  end  of  the  stud  against 
the  end  of  the  handle  in  the  collar  and  the  assembly 
may  be  turned  as  a  unit.  After  the  stud  has  been 
tightened  down,  grip  the  center  section  with  a  wrench 
and  give  the  handle  a  partial  turn  out.  The  tool  will 
then  unscrew  easily  from  the  stud. 
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Making  Anvils  from  Old  Rails 
By  Frank  C.  Hudson 

One  of  the  things  instructor  J.  B.  Phillips  of  the 
university  of  California,  southern  branch,  does,  is  to 
have  the  students  make  up  a  fevs^  anvils  from  old  rails. 
The  rails  are  very  heavy,  about  120  lb.  to  the  yard, 
by  their  looks  and  have  a  very  deep  web.  A  section  is 
shown  at  A  in  the  illustration.     The  pieces  are  cut  off 

ANVIL,  MADE  FROM  AN  OLD  RAIL 

about  16  in.  long  and  the  web  cut  out  at  each  end  as 
shown.  This  is  usually  done  by  drilling  a  series  of 
holes  along  a  line  previously  laid  out,  chipping  away 
the  metal  between  the  holes  and  filing  to  shape.  It 
would  be  a  good  job  on  which  to  teach  cutting  with  a 
gas  torch. 

The  head  of  the  rail  is  planed  to  about  the  shape 
shown.  This  squares  up  the  edges,  makes  the  top  flat, 
and  gives  a  very  convenient  form  of  horn  for  a  variety 
of  work.  The  edges  of  the  horn  are  rounded  on  top 
in  some  of  the  anvils  made.  There  are  many  places 
where  an  anvil  of  this  size  and  type  will  be  found  very 
handy.  Making  anvils  in  this  way  gives  an  opportunity 
for  several  kinds  of  machine  work  as  well  as  chipping 
and  filing. 

Planing  a  Radius— Discussion 
By  J.  T.  TowLSON 

London,  England 

I  wish  to  voice  a  decided  objection  to  the  practice  of 
using  a  dividing  head  in  the  manner  suggested  by  Rob- 

ert T.  Wilson  on  page  933,  Vol.  57,  of  the  American 
Machinist  for  the  purpose  of  planing  a  radius.  A  divid- 

ing head  is  an  instrument  of  precision,  designed  and 
constructed  mainly  for  the  purpose  of  making  accurate 
divisions,  and  is  not  at  all  calculated  to  withstand  the 
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drastic  abuse  that  would  be  imposed  upon  it  by  taking 
cuts  with  a  planer  tool  located  at  a  considerable  radial 
distance  from  the  center. 

As  if  the  abuse  to  the  dividing  head  were  not  enough 
Mr.  Wilson  would  rob  the  planer  of  a  protecting  mem- 

ber in  the  shape  of  the  clapper  box  and  would  mount 

the  head  directly  upon  the  slide,  which  would  still  fur- 
ther increase  the  probability  of  causing  damage. 

Radius  planing,  far  from  being  a  casual  job  in  ma- 
chine shops  wherein  I  am  acquainted,  is  almost  con- 

sidered routine  work.  With  a  double-head  planer  ar- 
ranged as  shown  in  the  sketch  it  is  a  very  simple  matter 

to  obtain  almost  any  radius  by  merely  adjusting  the 
point  of  the  tool  to  the  desired  distance  below  the  stud 
upon  which  the  swivelling  head  swings. 

This  method  has  the  advantage  that  the  extra  parts 

required  are  few  and  inexpensive,  and  can  be  used  re- 
peatedly. Also  the  feeding  mechanism  is  already  pro- 

vided for  and,  once  set,  the  job  can  take  care  of  itself 
as  readily  as  the  planing  of  a  flat  surface  of  equal  area. 

A  Screw  Operated  Drift  Key 
By  W.  Burr  Bennett 

I  recently  designed  a  small  drilling  machine  in  which 
the  spindles  were  reamed  to  take  a  No.  0  Morse  taper 
shank.  Because  of  the  very  small  diameter  there  would 
have  been  danger  of  damaging  the  spindle  if  an  ordi- 

nary drift  and  hammer  were  to  be  used  to  take  out 
the  chucks;  therefore  I  designed  the  screw  operated 
drift,  shown  in  the  sketch,  for  the  purpose. 

The  body  of  the  tool  is  made  of  a  piece  of  cold  rolled 
steel  of  rectangular  section,  drilled  lengthwise  through 
the  center  to  receive  the  drift  and  tapped  part  way 
through  for  the  forcing  screw.     A  notch  is  cut  at  a 
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RADIUS  PLANING  ON  A  DOUBLE-HEAD  PLANER 

SCREW  OPEHtATED  DRIFT  KEY 

slight  angle  in  one  side  of  the  body,  as  shown,  in  order  1 
to  allow  the  tool  to  be  hooked  around  the  spindle  when  \ 
it  is  used,  and  thus  any  side  strain  imposed  by  thai 
forcing  screw  is  counterbalanced. 

The  sectional  view  shows  the  construction  of  the  toolj 

and  the  manner  of  attaching  the  screw  to  the  drift  so ' 
that  the  pressure  of  forcing  the  latter  is  borne  by  the 
end  of  the  screw,  while  the  cross-pin  at  one  side  of  the 
center  serves  to  hold  the  two  parts  together  as  the 
screw  is  withdrawn. 

The  drift  is  milled  from  a  single  piece  of  round  stock 

and  is  pack-hardened. 
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Block  for  Grinding  Die  Chasers 
By  Clifford  H.  French 

The  block  or  fixture  illustrated  herewith  is  made 
from  a  piece  of  rail  about  6  in.  long.  It  is  planed 
on  the  bottom  of  the  flange,  the  head  is  planed  to 
make  a  flat-top,  rectangular  block,  and  the  web  is  cut 
out  in  the  center  both  for  lightness  and  to  afford  a 
place  for  a  bolt  to  hold  the  block  on  the  table  of  the 
grinding  machine. 

The  two  slots  A  and  B  are  cut  with  a  shaper.    The 

BLOCK  FOR  GRINDING  LANDIS  CHASERS 

first  is  at  a  correct  angle  to  give  the  desired  top  rake  to 
the  chasers  of  a  Landis  die  head,  the  other  is  for  grind- 

ing the  back  end  square.  This  simple  but  convenient 
little  device  was  made  by  J.  E.  Govett  for  use  in  the 
tool  room  of  the  Great  Northern  Railway  shop  at  Hill- 
yard,  Washington. 

Cylinder  Wear  in  the  Far  West 
By  Herbert  F.  Crawford 

Builders  of  automobiles,  and  other  machinery  for 
that  matter,  can  learn  a  lot  about  their  product  by 
visiting  the  shops  which  repair  it.  Shops  that  re-grind 
cylinders  are  full  of  information  as  to  the  different 
makes  of  motors. 

One  of  the  large  re-grinding  shops  in  Utah  insists 
that,  almost  without  exception,  cylinders  of  the  cars 
built  during  the  past  five  years  wear  out  faster  than 
those  previously  made.  If  so,  and  their  records  prove 
it  for  that  locality,  the  reason  would  seem  to  be  in  the 
use  of  softer  iron  to  secure  more  rapid  production  in 
machining.  The  management  of  this  shop  has  gone 
into  the  matter  very  carefully  and  can  estimate  the 
length  of  service  fairly  accurately,  by  the  cylinder  wear, 
for  cars  built  within  that  time.  It  figures  0.0005  in. 
for  each  1,000  miles,  or  0.005  in.  for  a  car  which  has 
run  10,000  miles. 

Nearly  all  cylinder  blocks  go  out  of  shape  in  use, 
so  that  when  it  comes  to  re-grinding  the  bores  it  is 
usually  necessary  to  take  out  enough  stock  to  square 
them  up  with  the  face  in  order  to  do  a  really  good  job. 
There  is,  of  course,  no  harm  in  the  bores  not  being 

exactly  vertical  or  radial,  but  when  they  are  out  of 
square  fore  and  aft,  bending  stresses  are  imposed  on 
the  connecting  rods,  wristpins  and  crankshaft  which 
means  wear  on  pins,  bearings  and  the  cylinder  walls. 
But  when  re-grinding  the  bores,  those  who  want  the 
best  work  grind  them  square  with  the  face  of  the  block, 
regardless  of  the  extra  metal  which  must  be  removed. 

In  some  cases  the  face  of  the  cylinder  block  is  found 
to  be  warped  and  must  either  be  scraped  or  ground  flat, 
or  else  the  block  so  juggled  on  the  grinding  fixture  as 
to  average  up  the  error.  As  the  average  re-grinding 
shop  has  no  facilities  for  doing  either  scraping  or 
grinding  the  face  of  the  block,  the  latter  method  is 
usually  employed.  It  is  probable  that  much  of  the  warp- 

ing could  be  eliminated  by  a  proper  aging  or  seasoning 
of  the  cylinder  casting,  as  was  formerly  done.  But  in 
these  days  of  large  production  this  becomes  a  difficult 
problem.  Annealing  the  cylinder  block  is  practiced  in 
some  factories  and  should  help,  but  this  is  not  common 

practice. It  is  quite  probable  that  the  amount  of  wear  stated 
would  not  be  correct  for  eastern  localities,  as  it  is  due 
in  no  small  part  to  the  presence  of  dust  in  the  air 
being  drawn  into  the  carburetor  and  finding  its  way 
into  the  cylinders.  This  is  a  vital  factor  in  sections  of 
the  country  where  both  plain  and  desert  are  without 
rain  for  months  and  where  much  dust  is  always  in  the 
air  over  the  highways,  even  when  there  is  wind.  The 
larger  tractor  builders  take  great  precaution  to  use 
large  filters  to  keep  the  dirt  and  dust  out  of  the  air 
intake  of  the  carburetor.  Under  extreme  conditions  a 
motor  has  been  worn  enough  to  require  overhauling  in 

a  single  day's  run.  All  of  which  indicates  that  dust 
exclusion  from  the  carburetor  would  be  a  help  in  any 
locality. 

Device  for  Cutting  Bagging 
By  I.  B.  Rich 

Bagging  is  such  a  loosely  woven  material  that  it  pre- 
sents quite  a  problem  in  cutting,  especially  when  the 

cutting  must  be  done  from  the  roll  and  rapidly.  The 
sketch  shows  a  device  by  which  a  small  shop  in  a  city 
on  the  Pacific  coast  solved  the  problem. 

The  bagging  is  fed  between  the  cutter  heads  shown, 
one  head  being  4  in.  and  the  other  12  in.  in  diameter. 
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SHEARING  CLOTH  WITH  ROTARY  BLADES 

Both  are  driven  at  the  same  rotative  speed  by  equal 
gears  on  their  respective  shafts.  This  difference  in 
diameter  gives  the  knife  on  the  larger  head  a  surface 
speed  three  times  as  fast  as  that  on  the  smaller  head, 
giving  a  shearing  action  as  the  blades  come  together 
with  the  cloth  between.  The  knives  have  a  top  rake  of 
6  deg.  which  has  proved  very  satisfactory.  The  pitch 
line  of  the  gearing  is  shown  by  the  dotted  circles. 
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Tool  for  Centering  Small  Round  Parts 
By  Harry  Moore 

Having  a  number  of  small  round  castings  the  shanks 
of  which  were  to  be  turned,  with  very  little  stock  to  be 
removed,  a  special  tool  was  made  as  shown  in  the  sketch 
to  help  in  centering  the  various  diameters.  A  square 
center  was  used  in  the  tailstock  of  the  lathe,  but  instead 
of  forcing  the  work  to  a  concentric  position  by  means 

TOOL,  FOR  CENTERING  ROUND  WORK  IN  LATHE 

of  the  back  end  of  an  ordinary  tool,  the  result  was  ob- 
tained much  more  quickly  and  with  a  greater  degree  of 

accuracy  by  using  this  device. 
The  shank  of  the  tool  is  made  of  3xl-in.  flat  stock 

bent  double  for  a  part  of  its  length.  A  disk,  also  i  in. 
thick,  is  spaced  off  and  drilled  to  correspond  to  the 
various  sizes  of  stock  for  which  the  tool  is  designed. 
The  disk  is  held  to  the  shank  by  a  flat-head  screw  that 
allows  it  to  be  rotated  when  setting  it  for  the  different 
sizes,  and  is  clamped  tightly  in  position  by  means  of 
a  capscrew  and  washer  at  the  rear  of  the  disk. 

With  the  shank  of  the  tool  held  loosely  in  the  toolpost, 
the  tail-center  is  advanced  and  the  disk  adjusted  until 
the  center  bears  evenly  all  around  the  hole,  when  the 
toolpost  screw  is  tightened.  It  will  be  seen  that  a  piece 
of  work  of  the  size  of  the  hole  thus  centered  is  at 
once  brought  to  a  concentric  position  without  the  neces- 

sity for  center  punching  and  drifting,  as  is  generally 
done  on  this  kind  of  a  job. 

Regrinding,  Reboring  or  Reaming 

Cylinders 
By  M.  I.  Seiler 

In  cylinder  regrinding  you  have  soft  metal  to  work 
with,  which  is  much  harder  to  grind  with  fine  results 
than  are  hardened  surfaces.  It  also  requires  a  man  who 
has  had  years  of  experience  to  grind  a  cylinder  so  that 
it  will  not  be  tapered  instead  of  straight.  In  cylinder 
grinding  the  abrasive  wheel,  coming  in  contact  with  the 
soft  walls,  will  smash  down  or  bend  over  the  small  chips 
that  are  made  by  the  wheel.  The  small  crevices  or 
pores,  that  are  always  left  by  a  grinding  process  and 
are  only  noticeable  with  a  magnifying  glass,  are  filled 
with  the  small  chips  that  are  bent  over. 

In  grinding  hardened  work  this  does  not  happen,  as 
instead  of  the  small  chips  bending  over,  they  will  break 
off  and  be  washed  out  with  the  compound  used.  But  on 
soft  work,  such  as  cylinders,  the  compound  will  not  wash 
out  all  the  abrasive  fast  enough  to  prevent  some  of 
it  from  remaining  under  the  small  chips. 

The  result  of  this  method  is  a  fine  finish  to  the  naked 
eye,  but  after  the  pistons  are  fitted  in  and  the  motor 

run  for  a  certain  period  of  time,  the  bent-over  chips 
will  gradually  work  loose  by  the  pounding  of  the  motor 
and  by  the  movement  of  the  pistons,  and  let  out  the 
small  particles  of  abrasive  that  have  been  smashed 
down  and  hidden  under  them.  This  abrasive,  mixing 
with  the  oil  that  works  up  between  the  piston  and 
cylinder  walls,  will  form  a  grinding  compound  and  wear 
your  pistons  down. 

Reboring  with  four  or  six  tools  fitted  in  a  head  and 
operated  by  hand  or  power,  works  fairly  well.  It  does 
not  leave  any  abrasive  or  small  chips  in  the  cylinder 
walls.  The  only  fault  is  that  if  the  engine  block  has 
hard  spots  in  the  casting,  these  small,  narrow  tool  bits 
will  wear  off  as  they  strike  the  hard  spots  and  throw 
the  hole  that  is  being  bored  out  of  alignment. 

Reaming  gives  a  very  fine  and  lasting  job,  as  eight 
to  ten  good  strong  blades  fit  into  the  body  of  the 
reamer.  These  blades,  made  from  high-speed  .steel, 
have  proved  that  they  will  ream  right  through  the  hard 

spots  that  are  so  often  found,  without  dulling  the  cut- 
ting edges  of  the  blades,  and  will  not  throw  the  cylinder 

walls  out  of  alignment.  The  very  fine  marks  that  may 
be  left  in  the  cylinder  wall  after  reaming  have  also 
proved  to  be  of  benefit  in  retaining  small  amounts  of 
oil  while  the  pistons  are  in  operation.  In  some  cases 
the  reamer  is  set  to  give  the  piston  a  very  snug  fit, 

and  the  piston  is  then  lapped  in  with  a  fine  valve- 
grinding  compound.  However,  the  job  that  has  proved 
to  be  the  most  satisfactory  is  to  ream  a  smooth  hole  to 
the  size  wanted  and  do  no  lapping. 

Compressing  Bearing  Metal  in  Shells 
By  Charles  F.  Henry 

One  of  the  problems  in  soft  lined  bearings  is  to  get 
the  babbitt  solid.  In  the  old  days  we  used  to  peen  it 
in  with  the  ball  end  of  a  hammer.  Some  use  a  button 
broach  or  burnisher  in  the  case  of  small  bearings  and 
compress  the  metal  in  that  manner.  This  however, 
requires  considerable  pressure  and  makes  it  necessary 
to  support  the  bearing  shell  on  a  substantial  die. 

The  Western  Machinery  Co.,  of  Los  Angeles,  Calif., 
make  some  large  bearings  with  comparatively  thin  shells 
and  could  not  use  the  button  broach  method.  So  the 
superintendent,  John  Langdon,  made  a  broach  which 
forced  grooves  into  the  babbitt  lining  as  it  went  through 
and  compressed  the  metal  against  the  shell  at  the  points 
of  contact  and  also  sidewise  between  the  broach  teeth. 

This  method  puts  lengthwise  grooves  in  the  bearing 
as  shown  but  has  proved  very  satisfactory  in  securing 
more  solid  metal  than  before  it  was  used. 

COMPRPSSIXG  METAL  LV  BKARINGS 
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Oil  Bit  with  Two  Disks 
By  R.  E.  Marks 

The  earth  formation  in  the  oil  fields  around  Los 
Angeles  evidently  differs  from  that  found  in  Texas,  if 
the  kind  of  drilling  bits  used  is  any  criterion.  The 
holes  are  usually  started  with  a  two-  or  four-lipped 
bit  of  something  over  15  in.  in  diameter,  as  in  Texas. 
But  when  they  start  drilling  in  the  deeiier  and  harder 
layers,  the  type  of  bit  shown  in  Fig.  1  seems  to  pre- 
dominate. 

The  bit  consists  of  a  heavy  steel  casting  with  two 
offset  jaws  on  one  end  and  the  usual  sharp  taper  thread 

F16.2  FI6.I 

FIG.  1 — DRILLING  BITS  USED  AROUND  LOS  ANGELES  SEC- 
TION.    FIG.   2— STEEL  CUTTING  DISKS  IN  PLACE 

at  the  other  end  of  the  shank.  The  offset  jaws  each 
carry  a  steel  disk,  shown  in  Fig.  2,  which  has  a  beveled 
cutting  edge,  the  disks  revolving  as  the  bit  is  turned 
by  the  drilling  head  (for  rotary  drilling  prevails  here, 
as  in  Texas).  Ths  disks  are  free  to  revolve  on  the 
studs  which  hold  them  to  the  shank,  and  so  present 
their  entire  cutting  surface  as  the  bit  is  turned  by  the 
rotary  head. 

The  shanks  for  the  drills  are  made  in  various  jobbing 
shops  in  and  around  Los  Angeles.  The  turning  is  done 
in  standard  heavy-duty  lathes,  the  jaws  are  planed  on 
planers  or  shapers,  and  the  holes  are  drilled  and  tapped 
under  radial  drilling  machines. 

Finishing  Large  Crankshafts  by  Filing 
By  Chester  H.  Franklin 

Making  crankshafts  for  good  sized  gas  or  oil  engines, 
where  the  pins  and  bearings  run  from  4  to  6  in.  in 
diameter  in  quantities  insufficient  to  make  it  profitable 
to  install  special  machinery,  presents  several  problems 
to  the  man  who  is  responsible  for  production. 

The  only  answer  seems  to  be  to  use  an  engine  lathe 
large  enough  to  swing  the  crankshaft  or  else  block  one 
up  for  the  purpose.     Grinding   machines  of  sufficient 

capacity  are  out  of  the  question  because  of  high  first 
cost  and  limited  production. 

There  is  nothing  new  in  making  false  center  or  end 
plates  which  fasten  on  the  ends  of  the  shaft  for  turning 
the  crankpin  at  the  proper  throw.  But  the  counter- 

weight shown  herewith,  for  balancing  the  crank  while 
turning  the  main  shaft,  is  a  little  out  of  the  ordinary. 

It  consists  of  a  husky  block  of  steel  with  four  legs 
as  shown.  These  legs  go  over  the  cheek  of  the  crank 
and  are  fastened  by  the  setscrews  shown.  The  counter- 

weight can  be  adjusted  in  and  out  on  the  crank  to 
secure  the  proper  balance,  and  the  same  weight  an- 

swers for  several  sizes  of  crankshaft.  It  is  also  fairly 
convenient  to  handle. 

When  it  come  to  real  accuracy,  the  makers  know  that 
perfection  is  not  secured  by  these  methods.  But  they 
do  get  remarkably  good  results  considering  the  equip- 

ment used.  The  interesting  feature  is  that  the  old 
time  mechanic  still  holds  sway  on  this  kind  of  a  job  for 
the  pins  generally  have  to  be  finished  by  careful  filing 
to  overcome  the  out-of-roundness  due  to  spring  of  the 
shaft.  It  seems  all  wrong  but  it  works  just  the  same. 
The  machinist  turns  the  pin  the  best  he  knows  how, 

then  he  carefully  "mikes"  it  at  a  dozen  places  and  in 
different  positions,  which  usually  shows  the  pin  a  few 
thousandths  out-of -round.  The  errors  found  are  corrected 
by  careful  filing  down  of  the  high  spots  or  large  diam- 

eter, more  measurements  with  the  "mike"  and  final 
polishing  when  the  job  is  satisfactory.  And  this  means 
when  the  pin  is  within  a  half  thousandth  of  being  round. 

The  accuracy  of  two-point  measurements  is,  of  course, 
open  to  question  but  the  pins  run  and  give  good  satis- 

faction while  without  the  final  corrections  by  filing  they 

do  not.  And  some  say  we  don't  need  machinists  any more ! 

Pointing  and  Threading  Bolts 

at  One  Operation 
By  Henry  C.  Francis 

During  two  operations  at  one  set-up  and  without  re- 
chucking  is  first  cousin  to  making  two  blades  of  grass 
grow  where  only  one  grew  before.  So  here  is  the  way 
the  Yula  Manufacturing  Co.,  Marysville,  Calif.,  saves 
one  handling  in  the  pointing  and  threading  of  bolts. 

It  is  accomplished  by  simply  putting  the  pointing  tool. 

A  CONVENIENT  COUNTERBALANCE 

POINTING  TOOL  IN  SELF  OPENING  DIE 

which  is  a  sort  of  hollow  mill  with  a  beveled  cutting 
edge,  inside  the  self  opening  die  as  shown  at  A.  Then, 
before  closing  the  die,  the  operator  runs  the  bolt  in 
through  the  die  and  points  it.  Withdrawing  the  bolt 
and  closing  the  die  chasers,  he  cuts  the  thread  as  usual 
and  the  job  is  done  at  one  chucking. 
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Illegal  Activities 
Of  Trade  Associations 

TO  THE  LAY  mind  the  charge  of  Judge  Van  Fleet 

to  the  jury  in  the  case  of  the  United  States  of 
America  versus  The  Trenton  Potteries  Co.,  et  al., 
is  one  of  the  clearest  expositions  that  has  yet  appeared 
of  what  trade  associations  cannot  do  under  the  Sherman 
Act.  Every  member  of  a  trade  association  ought  to 

have  a  copy  of  the  stenographer's  notes  of  this  charge. 
In  what  follows  we  can  hope  to  give  only  the  outstand- 

ing features  and  trust  that  they  will  make  sufficient 

impression  upon  the  reader  for  him  to  want  to  study 
the  charge  in  full. 

Judge  Van  Fleet,  after  complimenting  the  various 

parties  concerned  in  the  conduct  of  the  case,  read  to 

the  jury  the  provision  of  the  Sherman  Act  under  which 
the  indictment  had  been  returned.     It  is  as  follows: 

"Every   contract,   combination    in   the   form   of 
trust  or  otherwise,  or  conspiracy,  in  restraint  of 

trade  or  commerce  among  the  several  States,  or 
with   foreign    nations,    is   hereby    declared    to   be 

illegal.     Every  person  who  shall  make  any  such 
contract  or   engage  in   any   such   combination   or 

conspiracy,    shall    be    deemed   guilty   of   a   misde- 

meanor, and,  on  conviction  thereof,  shall  be  pun- 
ished by  fine  not  exceeding  five  thousand  dollars, 

or  by  imprisonment  not  exceeding  one  year,  or  by 
both   said   punishments,   in  the  discretion  of  the 

court." 
There  are  two  counts  in  the  indictment.  The  first  one 

charged  that  the  defendants  had  entered  into  a  com- 
bination and  conspiracy  to  restrain  interstate  commerce 

in  sanitary  pottery  by  arbitrarily  fixing  and  maintain- 
ing non-competitive  prices  for  the  sale,  shipment,  and 

delivery  of  their  product  among  several  states. 
The  second  count  charges  that  the  defendants  further 

conspired  to  restrict  interstate  commerce  by  limiting 

and  confining  their  sales  of  sanitary  pottery  to  a  special 

group  selected  by  the  defendants  by  agreement  and 

known  by  them  as  "legitimate  jobbers." 
In  explaining  the  law  to  the  jury  the  Judge  pointed 

out  that  there  is  nothing  in  the  law  which  prevents  an 
individual  from  selling  his  goods  at  any  price  that  he 
chooses  or  making  any  profit  that  suits  him,  or  selling 
to  any  particular  class  or  group  that  he  may  select. 
Moreover  there  is  nothing  in  the  law  which  prevents 
business  men  or  corporations  from  joining  together  into 
trade  associations  for  the  legitimate  protection  of  their 
lawful  interests.  So  long  as  the  trade  association 
formed  to  conduct  lawful  activities  confines  itself  to 
these  activities  it  is  in  no  danger  of  prosecution  under 

the  Sherman  Act.  But  if,  in  addition  to  its  lawful  acti- 
vities, it  indulges  in  any  practice  prohibited  by  the  law 

it  promptly  becomes  an  illegal  combination  just  as  much 
as  though  it  had  originally  been  organized  for  illegal 

purposes. As  to  what  constitutes  a  violation  of  the  Sherman 
Act,  it  is  hardly  possible  to  do  better  than  quote  Judge 

Van  Fleet.  He  says,  "Under  the  provisions  of  the  Sher- 
man law  the  mere  agreement  on  the  part  of  the  members 

of  a  combination  in  restraint  of  trade  constitutes  an  of- 
fence and  it  is  immaterial  whether  anything  is  done  by 

the  combination,  its  members  or  agents  towards  the  car- 
rying out  or  performance  of  such  an  agreement.  The 

mere  making  of  the  agreement  though  nothing  is  done 
towards  its  accomplishment  is  in  itself  a  violation  of 
the  law.  »  *  *  A  conspiracy  under  the  Sherman 
Act  requires  no  act  or  effort  to  carry  it  into  effect  but 
is  complete  the  moment  it  is  formed.  It  differs  in  this 
respect  from  the  Conspiracy  defined  in  Section  37  of 
cur  Criminal  Code.  *  *  *  »  The  latter  requires  the 
doing  of  some  overt  act  to  complete  the  offence  but  the 
conspiracy  denounced  in  the  Sherman  Act  does  not.  It 
is  a  completed  thing  the  moment  the  evil  purpose  is 
determined  upon  by  those  associated.  It  differs  from  a 
combination  in  that  the  latter,  as  I  have  stated,  may  in 
its  inception  be  an  innocent  association  and  assume 
its  criminal  character  later.  This  is  not  so  with  a 
conspiracy  under  this  act.  The  latter  is  a  criminal  thing 

from  the  moment  it  is  formed.  *  *  *  The  precise 
form  or  manner  in  which  the  understanding  or  agree- 

ment is  arrived  at  or  brought  about  is  immaterial  so 
long  as  there  exists  a  common  understanding  between 
the  parties  to  accomplish  the  criminal  purpose.  The 
statute  makes  it  unlawful  to  enter  into  such  combina- 

tion or  conspiracy  and  makes  everyone  who  is  a  party 
thereto  equally  guilty  without  regard  to  the  extent  of 
his  activities  as  compared  with  those  of  other  mem- 

bers." 

Further  on  in  his  charge  Judge  Van  Fleet  stated  that 
any  member  of  an  association  engaged  in  a  conspiracy 
who  entered  it  some  time  subsequent  to  the  inception  of 
the  conspiracy  was  as  guilty  as  though  he  had  been 
instrumental  in  the  original  conspiring.  So  long  as  he 
was  aware  of  the  illegal  acts  engaged  in  by  the  associa- 

tion as  indicated  by  his  own  actions  he  is  deemed  equally 
guilty. 

In  this  case  as  in  most  other  cases  of  the  kind  some 
of  the  defendants  were  apparently  less  guilty  than 
others.  As  regards  their  situation  the  charge  said  that 
mere  passive  knowledge  of  the  existence  of  a  combina- 

tion or  conspiracy  or  of  the  illegal  actions  of  others  in 
connection  therewith  is  not  in  itself  sufficient  to  make 

the  one  securing  such  knowledge  a  member  of  the  unlaw- 
ful association.  The  evidence  must  satisfy  the  jury  not 

only  that  he  had  knowledge  of  the  existence  of  the 
conspiracy  and  its  unlawful  purpose  but  that  with  such 
knowledge  he  knowingly  participated  to  some  extent 
with  the  members  of  the  combination  with  the  purpose 
of  aiding  in  the  common  design.  This  knowledge  and 
participation  of  a  defendant  are,  like  the  question  of 
intent  and  the  existence  of  the  conspiracy  itself,  to  be 
gathered  from  the  circumstances. 

)^ 
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Artos  K.N.  No.  3  Automatic 

Cutting  Machine 
A  recent  addition  to  the  line  of 

automatic  measuring  and  cutting 
machines  of  the  Artos  Engineering 
Co.,  306  Milwaukee  St.,  Milwaukee, 
Wis.,  is  the  K.N.  No.  3  automatic 
cutting  machine  shown  in  the  accom- 

panying illustration.  This  machine 
will    cut    heavy   flexible    and    semi- 

The  length  of  cut  is  decided  by  the 
position  of  the  gage,  which  can  be 
moved  out  or  in  on  a  graduated  gage 
bar.  When  cutting  pieces  14  to  28 
in.  in  length,  both  knife  levers  are 
in  action  and  two  pieces  are  cut  for 
each  revolution.  To  cut  pieces  28 
to  56  in.  in  length,  one  of  the  knife 
levers  is  brought  out  of  action  by 
means  of  an  insert  and  only  one 
piece  is  cut  per  revolution.    If  pieces 

ARTOS  K.N.   No.   3   AUTOMATIC    CUTTING   MACHINE 

flexible  materials  such  as  copper  and 
steel  wires,  cables,  straps,  belting  and 
heavy  wickings  up  to  3  in.  in  width 
into  lengths  varying  from  14  in.  to 
14  yards. 
The  mechanical  operation  is  as 

follows:  The  cutter  head  on  which 
the  two  knife  levers,  the  two  clamp 
levers  and  the  gage  are  located,  turns 
around  with  the  shaft.  By  means 
of  slide  bars,  the  knife  and  clamp 

levers  are  moved  up  and  down  in  re- 
lation with  the  clamp  base.  The 

material  is  held  between  the  clamp 
base  and  the  clamp,  and  as  one  of 
the  two  clamp  levers  is  always  down 
on  the  clamp  base  the  material  will 
not  be  released,  but  as  the  shaft  ro- 

tates it  will  be  automatically  fed. 
The  knives  on  the  knife  levers  cut 
with  a  scissor  effect  against  knife 
blades  mounted  on  the  base. 

Portable  Electric  Post  Drill- 

ing Machine  Stand 
Standard  portable  drilling  machines 

may  be  converted  into  stationary 

types  by  the  use  of  the  post  drill- 
ing stand,  shown  in  the  accompany- 
ing illustration,  which  has  recently 

been  placed  on  the  market  by  the 
Standard  Electric  Tool  Co.,  Cin- 

cinnati, Ohio.  This  stand  can  be 
mounted  on  a  wall  or  post  and  it 
allows  a  portable  drilling  machine  to 
serve  a  double  purpose,  namely  as  a 
stationary  and  portable  device. 

The  bracket  which  holds  the  drill- 
ing machine  can  be  fitted  at  any 

point  on  the  column  and  it  is  raised 
and  lowered  by  means  of  a  clamping 
screw.  A  quick  return  and  easy  feed 
are  claimed  due   to  the  method  of 

longer  than  56  in.  are  cut,  one  of  the 
knife  levers  is  again  brought  out  of 
action  and  the  other  lever  is  made  to 
come  down  either  every  second, 

fourth  or  eighth  revolution,  depend- 
ing on  the  length  of  cut  desired. 

When  cutting  over  56  in.,  a  long  at- 
tachment mechanism  is  required. 

The  working  operation  of  the  ma- 
chine is  as  follows:  The  operator 

starts  the  material  into  the  machine, 
sets  the  latter  for  the  desired  length 
and  throws  in  the  lever.  The  machine 
then  automatically  measures,  cuts 
and  records  the  number  of  pieces 
cut.  Adjustments  for  length  of  cut 
are  made  by  moving  the  gage  finger 
along  the  graduated  gage  bar.  The 
machine  is  power  driven,  the  stand- 

ard equipment  including  a  clutch 
pulley.  Electric  motor  drive  can  be 
furnished. 
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PORTABLE  ELECTRIC  POST  DRILLING 

MACHINE    STAND 

mounting  the  lever  and  spring  on 
the  bracket.  The  stand  is  furnished 
with  a  slotted  table  9  in.  in  diameter 
that,  like  the  bracket,  can  also  be 
adjusted  to  any  point  within  the 
limits  of  the  column. 

The  stand  has  an  overall  height  of 
36  in.  and  net  weight  of  75  lb.  The 
distance  from  the  center  of  the  table 
to  the  column  is  6i  in.  A  vertical 
adjustment  of  15*  in.  is  provided  for 
the  bracket  that  holds  the  drilling 
machine,  while  the  latter  has  a  travel 
of  31  inches. 
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"Efficiency"  Electric  Tool 
Grinder 

A  grinder  built  especially  for  use 
in  grinding  wood-working  tools  and 
particularly  adapted  for  pattern 

shops  and'  trade  schools  has  been 
placed  on   the   market   by   the   Ef- 

"Little  Giant"  Arbor  Press 
By  the  use  of  special  attachments 

on  the  recently  developed  arbor  press 
shown  in  the  accompanying  illustra- 

tion many  operations  such  as  punch- 
ing, shearing,  crank  shaft  and  axle 

straightening,  broaching,  stripping 
and  assembling  may  be  performed. 
The  device  is  manufactured  by  the 
Little  Giant  Co.,  Mankato,  Minn. 

The  machine  is  hand  operated  and 
is  made  in  five  sizes  handling  work 
from  10  to  42  in.  in  diameter.  All 

have  alloy-steel  racks  that  are  shoul- 
dered on  both  sides  to  protect  the 

gears  which  are  made  of  heat  treated 
and  case  hardened  alloy-steel. 

Model  A  handles  work  10  in.  in 
diameter  and  has  a  rack  15  in.  in 

EFFICIENCY  TOOL  GRINDING 
MACHINE 

ficiency  Grinder  Co.,  Madison,  Wis. 
An  attachment  by  which  the  tool  can 
be  held  at  the  correct  angle  while 
being  passed  back  and  forth  over  the 
face  of  the  grinding  wheel  is  shown 
in  use  on  the  machine  illustrated 
herewith. 

The  machine  is  motor-driven,  the 
motor  used  being  an  Emerson  i-hp., 
110-volt  type  for  alternating  current 
and  running  at  a  speed  of  1,750 
r.p.m.  The  motor  is  attached  to  the 
rear  of  the  machine  and  drives  the 
machine  spindle  through  a  worm  and 
wheel  which  run  in  oil.  The  spindle 
is  of  steel  and  runs  in  bronze  bush- 

ings. The  wheel  on  the  right  end  of 
the  spindle  is  a  Norton  alundum 
8x2x1  in.,  46-M,  and  is  used  for 
roughing.  The  finishing  wheel  is  a 
Norton  alundum  8  x  2  x  i  in.,  L  897- 
N+.  Both  grinding  wheels  run  in 
an  oil  bath,  so  that  constant  lubrica- 

tion is  provided. 
The  spindle  runs  at  a  speed  of  245 

r.p.m.,  which  is  calculated  to  be  the 
correct  speed  for  grinding  wood- 

working tools.  The  floor  space 
required  is  18x20  inches.  The  ma- 

chine can  be  supplied  with  or  with- 
out the  pedestal,  as  required. 

shearing  work  up  to  s^  x  3  in.     The 
punch  attachment  has  punches  rang- 

ing from  I  to  I  in.  in  diameter  which 
will  cut  holes  in  material  i  to  s^  in. 

in  thickness.  The  broaching  attach- 
ment has  a  maximum  capacity  of  i  x 

i  in.  Other  attachments  include  a 
straightening  device  for  such  work 
as  a  bent  crankshaft  and  axle  and 

various  stripping  and  assembling  de- 
vices for  use  on  jack  and  gear  shafts. 

"LITTLE   GIANT"    ARBOR    PRESS 

length  with  a  travel  of  9  in.  The  press 
above  its  base  is  17  in.  high,  weighs 
140  lb.  and  occupies  a  space  of  7x 
15  in.  The  base  to  which  the  press 
is  shown  attached  is  33  in.  high, 
weighs  100  lb.,  and  occupies  a  floor 
space  of  11x15  in.  The  leverage 
ratio  is  40  to  1,  so  that  one  man  can 
exert  a  pressure  of  5  tons  when  the 
press  is  geared  and  3  tons  when  not 
geared.  Two  men  can  produce  pres- 

sures of  8  and  5  tons  respectively 
under  the  same  conditions. 

The  special  devices  included  are 
shearing,  punching  and  broaching 
attachments.  The  shear  attachment 
has  a  blade  3  in.  in  length  capable  of 

Barrett  1-Ton  Portable 
Derrick 

The  latest  addition  to  the  line  of 

lifting  and  handling  devices  devel- 
oped by  the  Barrett-Cravens  Co., 

1328  West  Monroe  St.,  Chicago,  111., 
is  the  Barrett  1-ton  portable  derrick 
shown. 

The  device  is  made  of  two  major 
parts,  a  beam,  which  includes  the 
hoisting  mechanism,  having  a  reach 

of  3  ft.  4  in.,  and  a  stand.  The  hoist- 
ing mechanism  consists  of  two 

sheaves  at  the  end  of  the  beam  which 

permit  the  load  to  be  carried  with 
one,  two  or  three  strands  of  cable, 
the  hoisting  being  done  by  means  of 
two  handles  which  may  be  worked 
simultaneously  by  pushing  with  one 
hand  and  pulling  with  the  other  as 
showTi.  A  feature  of  the  block  used 
is  that  it  has  a  ball  bearing  swivel 
shackle  to  prevent  cable  twisting. 
One  operator  can  conveniently  lift 
300,  600  and  1,000  lb.  by  using  re- 

BARRETT  1-TOX  PORTABLE  DERRICK 

spectively,  one,  two  and  three 
strands  of  cable  with  speeds  of  50, 
25,  and  17  ft.  per  min.,  while  two 
men,  each  operating  a  handle,  can 
readily  lift  600,  1,200  and  2,000  lb., 
using  one,  two  and  three  strands. 

The  derrick  has  an  overall  height 
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of  7  ft.  with  a  maximum  lift  above 
the  floor  level  to  which  it  is  bolted 
of  5  ft.  The  standard  type  derrick, 

equipped  with  a  50-ft.  cable,  weighs 
285  lb.  The  drum  is  capable  of  hold- 

ing 300  ft.  of  cable.  All  parts  are 
interchangeable. 

Hampden  Floor  Marking 
Machine 

A  machine  that  will  mark  floors 
with  paint,  at  a  speed  as  fast  as  a 
man  walks,  for  aisles,  safety  zones 
and  spaces  where  material  is  to  be 
piled  on  factory  floors,  has  recently 
been  placed  on  the  market  by  the 
Hampden  Supply  Co.,  45  Sharon  St., 
Springfield,  Mass.  It  is  claimed  that 
the  machine,  which  is  illustrated 
herewith,  will  mark  close  to  posts, 
machines  or  side  walls. 

The  frame  is  made  of  one  piece  of 
IJ-in.  angle  iron,  is  10x20  in.  in 
size  and  is  mounted  on  5-in.  malleable 
iron  wheels  which  have  clincher  grip 
rubber  tires.  The  paint  container 
has  a  capacity  of  6  quarts.  A  hand 
lever  controls  the  flow  of  paint,  and 
when  the  flow  is  once  set  for  a  de- 

sired rate  of  feed,  the  paint  flowr, 
automatically  at  that  speed. 

The  marking  pad  can  be  furnished 
in  any  width  desired,  but  the  stand- 

ard equipment  is  usually  furnished 
with  a  pad  for  painting  2-in  lines. 
The  four  wheels  are  lined  up  rigidly 
so  that  the  machine  will  follow  a 
straight  line  while  being  pushed. 
The  total  weight  of  the  machine  is 
about  50  lb.  Machines  can  be  sup- 

plied for  marking  curves  and  circles. 

Steptoe  Motor  Drive  for 
Cone  Hcadstock  Lathes 
In  order  to  meet  the  demand  for  a 

motor-driven  lathe,  the  John  Steptoe 
Co.,  Cincinnati,  Ohio,  has  recently 
developed  a  compact  motor-drive  ar- 

rangement which  is  applicable  to  its 
"Standard"  14,  16,  18,  and  20  in.  en- 

of  drilling  and  tapping   a   few  bolt 
holes. 

As  shown  in  the  accompanying 
illustration,  the  countershaft  unit  is 
bolted  right  over  the  cone  pulley  of 
the  lathe,  and  it  is  provided  with  a 
clutch  gear  so  that  the  motor  can  be 
engaged  and  disengaged  at  will.  The 
cone  pulley  on  this  countershaft  unit 

STEPTOE  MOTOR  DRIVK  ON  CONE   DEADSTOCK  Ij.\THE 

gine  lathes  described  on  page  32,  Vol. 
57,  of  the  American  Machinist.  This 
arrangement  can  be  readily  attached 
to  the  lathes  as  very  little  machine 
work  is  required,  with  the  exception 

IIAMI'PK.V  FLOOR  MARKING  MACHI.VE 

can  he  moved  away  from  the  lathe 
spindle  to  permit  the  belt  running 
from  the  countershaft  cone  pulley  to 

the  headstock  cone  pulley  to  be  tight- 
ened. The  belt  from  the  motor  to  the 

countershaft  is  kept  tight  by  means 
of  an  idler  pulley. 

The  motor  is  placed  in  back  of  the 
lathe,  in  line  with  the  bed,  and  is  so 
placed  as  to  reduce  vibration  to  a 
minimum.  A  constant-speed  motor 
of  1,100  to  1,200  r.p.m.  is  recom- mended. 

Business  Stability  Is 

Country's  Need 
American  business  has  been  suffi- 

ciently interfered  with;  raised  to  the 
highest  optimism  and  then  precipitately 
thrown  into  the  depths  of  despair,  ac- 

cording to  E.  W.  McCullough  of  the 
United  States  Chamber  of  Commerce. 
This  mad  cavorting,  this  frenzied  gal- 

loping from  one  extreme  to  another,  is 
neither  good  for  business  nor  good  for 
the  consumer  on  whose  prosperity  the 
success  of   the   business   depends. 

Business  recovery  is  at  hand  and  with 
it  comes  the  desire  for  some  measure  of 
certainty,  for  business  stability,  for 
quiet  and  healthy  development  and 
growth,  that  business  prosperity  may 
be  reasonably  prolonged  and  business 
crises  may  be  postponed. 
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News  Section 
Cincinnati  Buying  Shows 

Less  Activity 
There  has  been  somewhat  of  a  falling 

ofF  in  orders  among  the  Cincinnati  ma- 
chine tool  houses  during  the  past  two 

weeks.  The  improvement  which  had 
been  brought  about  in  conditions  during 
March  and  the  early  part  of  April  had 
given  impetus  to  the  machine  tool 
manufacturers  in  this  city  and  the 
orders  which  were  placed  with  them 
were  gratifying.  The  decrease  in 
orders  of  late  is  probably  due  to  the 
fact  that  purchasers  bought  rather 
heavily  and  are  now  in  a  position  where 
their  present  needs  are  taken  care  of. 
The  number  of  inquiries  being  received 
from  day  to  day  has  held  up  in  volume, 
although  the  larger  manufacturers  re- 

port that  they  are  spotty. 
Whether  or  not  the  decrease  in  orders 

is  only  temporary  is  hard  to  tell.  Many 
of  the  machine  tool  companies  believe 
that  the  outlook  for  business  in  the  next 
few  months  is  encouraging.  On  the 
other  hand  some  express  the  opinion 
that  what  the  immediate  future  brings 

in  the  way  "of  orders  is  dependent  to 
a  great  extent  on  the  needs  of  the  auto- 

motive industry.  If  the  production  of 
automobiles  continues  with  but  little 
abatement,  the  volume  of  business  done 
during  March  and  early  April  will  be 
again  attained  if  not  exceeded  in  the 
coming  two  months.  If  there  is  a 
slackening  in  the  output  of  automobiles, 
the  production  of  Cincinnati  machine 
tool  concerns  will  be  affected  and  they 
will  be  more  quiet  throughout  the 
Summer  than  they  have  been  in  the  last 
ten  to  twelve  weeks. 

Those  buyers  who  are  now  placing 
their  orders  are  demanding  immediate 
delivery,  which  in  most  cases  cannot 
be  complied  with  as  rapidly  as  the 
buyer  desires.  The  labor  situation  is 
causing  some  concern  and  some  of  the 
machine  tool  houses  can  take  on  skilled 
help  when  they  can  get  hold  of  the 
right  kind  of  men. 

The  foundries  are  showing  gradual 
improvement,  some  of  them  having 
used  up  their  surplus  stock  with  the 
result  that  purchases  are  more  fre- 

quent. Plants  turning  out  sheet  metal 
and  structural  iron  work  are  operating 
full  capacity.  The  pig  iron  market  is 
somewhat  quiet  and  buying  is  confined 
to  actual  needs,  although  furnace  stocks 
are  said  to  be  low. 

Foundry  Fire  Causes  Big 
Damage 

The  foundry  of  the  Hill  &  Griffith 
Co.,  Cincinnati,  was  destroyed  by  fire 
on  May  11  causing  a  loss  estimated  at 
$100,000.  The  belief  is  that  the  fire 
started  from  an  overheated  pipe  of  a 
facing  machine.  The  fire,  which 
threatened  the  plants  of  the  Ansonia 
Cooper  &  Iron  Co.  and  the  S.  Ober- 
mayer  Co.,  is  the  second  experienced 
by  the  Hill  &  Griffith  Co.  within  the 
last  month.  The  company's  plant  at 
1246-1262   State  Ave.,   Cincinnati,  was 

destroyed  by  fire  of  undetermined 
origin  April  17  last.  Loss  from  this 
fire  was  estimated  to  be  $150,000.  The 
fire  on  May  11,  which  occurred  shortly 
after  the  company  had  moved  into  the 
plant,  has  thrown  the  company's  entire 
force  out  of  employment  temporarily. » 

Fatigue  of  Metals  Causes 
Large  Losses 

Fatigue  of  metals  has  caused  an  esti- 
mated loss  of  millions  of  dollars  an- 
nually to  American  industry,  according 

to  a  report  to  Engineering  Foundation 
and  the  National  Research  Council  by 
Prof.  H.  F.  Moore,  who  has  been  con- 

ducting an  investigation  at  the  Ma- 
terials Testing  Laboratory  in  the  Uni- 
versity of  Illinois.  Chiefly,  stated  Prof. 

Moore,  losses  are  caused  not  by  spec- 
tacular disasters,  but  by  large  numbers 

of  minor  accidents.  Idle  machinery  is 
described  as  a  principal  item  of  cost. 

Dealing  with  economies  possible  of 
accomplishment  as  a  result  of  the  in- 

vestigation, which  has  been  in  progress 
more  than  three  years,  Prof.  Moore 
says  that  losses  might  be  cut  fifty  per 
cent. 

  ♦ 

Active  Locomotives  Are 
Increased 

There  were  more  serviceable  locomo- 
tives on  hand  May  1  than  at  any  pre- 
vious date  since  1920,  according  to  re- 
ports filed  with  the  Car  Service  Divi- 

sion of  the  American  Railway  Associa- 
tion, which  showed  as  of  May  1  a  total 

of  50,259  engines  in  good  repair.  This 
was  an  increase  of  152  over  the  total 
number  as  of  April. 

Locomotives  awaiting  repair  on  May 
1  totaled  14,131,  or  22  per  cent  of  the 
total  on  line.  This  was  a  decrease  of 
719  since  April  15,  at  which  time  the 
total  was  14,850,  or  23  per  cent. 

New  Capital  in  Zeigler  Company 

The  plant  of  the  Zeigler  Manufactur- 
ing Co.  of  Alexandria,  Ind.,  die  stamp 

and  machine  tool  produce  manufac- 
turers, has  been  bought  from  Joseph 

Zeigler  of  Anderson,  Ind.,  by  a  group  of 
Terre  Haute,  Indianapolis  and  Wheel- 

ing, W.  Va.,  business  men. 
The  deal,  which  is  just  being  com- 

pleted, involves  $250,000.  The  plant  is 
being  taken  over  by  the  Zeigler  Manu- 

facturing Co. 
At  a  meeting  of  the  new  stock- 

holders of  the  Zeigler  Manufacturing 
Co.  in  Terre  Haute,  May  8,  a  board  of 
directors  was  elected.  Its  members  are: 
Henry  K.  Dalzell,  secretary  and  a  di- 
dector  of  the  Columbian  Enameling  & 
Stamping  Co.;  Andrew  Nelson,  general 
superintendent  of  the  Columbian  Enam- 

eling &  Stamping  Co.,  and  W.  J.  Free- 
man, coal  operator,  all  of  Terre  Haute; 

A.  W.  Paull,  manufacturer  of  Wheel- 
ing, W.  Va..  and  Fred  Millis,  president 

of  the  Millis  Advertising  Co.  of  In- 
dianapolis. 

Engineers  Preparing  for 
Montreal  Meeting 

Engineers  of  the  United  States  and 
Canada  will  come  together  in  Montreal, 
May  28-31,  at  the  Spring  meeting  of  the 
American  Society  of  Mechanical  Engi- 

neers, planned  as  the  principal  engineer- 
ing gathering  of  the  year.  A  series 

of  forums,  embracing  power,  textiles, 
port  development,  management,  flying, 
railroads,  fuel  and  international  rela- 

tions, will  be  held,  as  announced  from 
the  national  headquarters  of  the  society in  this  city. 

Engineers,  educators,  economists  and 
technologists,  representing  industrial 
enterprises,  universities  and  govern- 

mental activities  of  both  countries,  will 
participate  in  the  sessions,  which  begin 
at  9:30  a.m.  on  Monday,  May  28,  with 

a  meeting  of  the  society's  council,  pre- 
sided over  by  President  John  L.  Har- 

rington of  Kansas  City,  Mo. 
In  the  afternoon  there  will  be  a  busi- 

ness meeting,  at  which  Calvin  W.  Rice 
of  New  York,  secretary  of  the  society, 

will  deliver  an  address  on  "Pan-Amer- 
ican Relations,"  outlining  engineering 

progress  in  the  Americas  and  the  ad- 
vance in  South  America  of  North  Amer- 

ican co-operative  influence  as  illustrated 
by  the  growing  adoption  of  Secretary 
Hoover's  standardization  plans.  On 
Monday  evening  there  will  be  a  joint 
dinner  of  the  Council  of  the  Engineer- 

ing Institute  of  Canada  and  the  Council 
of  the  American  Society  of  Mechanical 
Engineers. 

Fellowships  Are  Ofifered  to 
Recent  Graduates 

Six  college  graduates  will  be  em- 
ployed by  Carnegie  Institute  of  Tech- 
nology next  year  to  continue  the  coal- 

mine research  and  investigations  insti- 
tuted two  years  ago.  Each  of  the  six 

will  be  ranked  as  a  Research  Fellow  to 
operate  under  the  supervision  of  the 
U.  S.  Bureau  of  Mines,  and  in  co-opera- 

tion with  an  advisory  board  of  coal- 
mine operators  and  engineers. 

An  announcement  soliciting  applica- 
tions for  appointments  offers  four  Fel- 

lowships in  mining  research  and  two  in 
teaching  and  research.  Fellowships  are 
open  to  the  graduates  of  universities 
and  technical  schools  who  are  properly 
qualified  to  undertake  research  investi- 

gations. The  value  of  each  fellowship 
is  $750  per  year  of  ten  "^nnths. » 

British  Pig  Iron  Shows 
Good  Gain 

In  so  far  as  iron  production  is  a  sign 
of  trade  activity,  the  April  returns  are 
highly  favorable.  British  production  of 
pig  iron  last  month  is  reported  at 
652,200  tons,  which  compares  with 
633,600  tons  in  March.  The  monthly 
average  of  1922  was  408,300  tons,  but 
in  1913  it  was  855,000  tons. 

The  country's  steel  output  in  April 
was  740,000  tons,  against  802,500  in 

March. 
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New  York  Dealers  Report 
Railroads  Buying 

Sentiment  as  to  future  business  and 
opinion  as  to  the  present  seems  to  be 
equally  divided  in  the  New  York  dis- 

trict this  week.  Some  dealers  and 
manufacturers  state  that  May  did  not 
open  up  as  well  as  either  April  or 
March  and  that  if  business  is  to  be 
kept  up  to  the  standard,  an  improve- 

ment must  be  made  and  made  quickly. 
Other  dealers  say  that  business  is 
excellent  and  that  no  let-up  has  been 
experienced  as  yet.  Suffice  it  is  to  say 
that  all  agree  that  most  of  the  buying 
is  for  replacements  or  additions  and 
that  there  were  few  new  shops  being 
started. 

Railroad  buying  seems  to  be  a  trifle 
more  active  than  it  has  been  hereto- 

fore. The  Atchison  is  inquiring  in  the 
New  York  market  and  some  purchases 
are  reported.  Several  Southern  rail- 

roads are  looking  around  in  the  New 
York  district  for  shop  equipment  and 
purchases  are  reported  from  the  New 
York  Central,  Illinois  Central,  Atchison 
and  Erie. 

Business  in  used  tools  is  steady  and 
ahead  of  that  of  last  April  or  May. 
Export  business  is  reported  good,  con- 

sidering the  conditions  in  the  Ruhr 
and  improvement  is  looked  for  at  most 
any  time. 

While  business  is  not  up  to  the  pace 
that  was  set  in  March  or  the  first  part 
of  April,  dealers  are  not  alarmed  and 
feel  confident  that  there  will  be  a 
return  to  a  steadier  business  than  that 
which  they  have  enjoyed  in  some  little 
time. 

Chicago  Not  Alarmed  by 
Slight  Slump 

Buying  of  machine  tools  and  kindred 
equipment  continues  in  a  hand  to  mouth 
fashion  in  Chicago  and  there  is  con- 

siderable speculation  as  to  how  much 
longer  prosperity  will  continue.  Quite 
a  number  of  consumers  have  expressed 
their  policy  as  being  "conservatism" 
until  September.  They  believe  that  if 
prosperity  continues  until  then  they  will 
be  warranted  in  making  purchases  for 
expansion.  At  present,  however,  they 
purchase  only  for  immediate  and  neces- 

sary needs. 
The  Chicago  &  Eastern  Illinois  R.R. 

is  making  inquiry  for  machine  tools  in 
Chicago.  The  Chicago  &  North  West- 

ern Ry.  is  making  inquiry  for  58 
machine  tools  of  various  kinds  and  the 
Chicago,  Burlington  &  Quincy  is  inquir- 

ing for  jib  cranes,  trolleys  and  hoi.sts 
for  its  Denver  shops.  The  Wabash  has 
placed  orders  for  a  journal  turning  axle 
lathe,  a  car  wheel  boring  machine  and 
a  locomotive  journal  turning  lathe. 
The  Southern  Railway  has  placed  orders 
for  a  90-in.  driving  wheel  lathe,  a  600- 
Ib.  hammer,  and  a  100-ton  bushing 
press.  The  Chicago  Great  Western  and 
the  New  Yoik,  Ontario  &  Western  rail- 

roads have  placed  orders  for  car  whcsl 
boring  machines.  The  New  York  Cen- 

tral has  placed  an  order  for  a  journal 
turning  axle  lathe.  The  Santa  Fe  in- 

quiries total  74  machine  tools. 
The  Machinery  Club  of  Chicago  has 

leased  the  entire  fourth  floor  of  its 
building  and  plans  to  occupy  the  entire 
space.  The  club  is  now  said  to  equal 
any  in  the  country. 

Notwithstanding  the  pessimistic  at- 
titude taken  by  some  who  refuse  to 

believe  such  a  good  thing  can  continue 

or  to  accept  the  assurance  of  such  men 
as  Herbert  Hoover  that  this  prosperity 
is  healthy  and  can  continue  if  business 
will  act  intelligently,  business  is  good 
and  industry  is  running  full  speed.  The 
present  momentum  bids  fair  to  main- 

tain these  conditions  for  some  time. 
Forward  business  is  slackening  some- 

what but  not  to  an  alarming  extent. 
It  is  evident  that  gloomy  prognostica- 

tions of  the  future  have  been  consider- 
ably overdone. 

»   ■ Charles  Sheldon,  Veteran 
Manufacturer,  Dies 

Charles  Sheldon,  aged  73  years,  died 
recently  at  his  home  in  Akron,  Ohio. 
Mr.  Sheldon  had  been  connected  with 
the  Whitman  &  Barnes  Manufacturing 
Co.  for  many  years  and  at  his  death 
was  chairman  of  the  board  of  directors. 

He  had  been  a  familiar  figure  in  the 
machine  tool  industry  since  1867  when 

CHARLES  SHELDON 

in  Fitchburg,  Mass.,  he  became  identi- 
fied with  the  Whitman  &  Miles  Manu- 

facturing Co.  which  some  years  later 
was  consolidated  with  other  plants  and 
continued  under  the  name  of  the  Whit- 

man &  Barnes  Manufacturing  Co.  In 
1872  Mr.  Sheldon  was  made  superin- 

tendent of  the  Fitchburg  works  and  in 
1880  he  was  elected  a  director  of  the 
company.  In  1889  he  was  elected 
treasurer  and  eight  years  later,  gen- 

eral manager.  After  serving  from  1898 
until  1902  as  vice-president  he  was 
elected  president,  which  office  he  held 
until  his  retirement  from  active  busi- 

ness in  1915.  Since  that  date  he  had 
acted  as  chairman  of  the  board  of 
directors. 
Mr.  Sheldon  had  many  fraternal 

affiliations.  He  is  survived  by  his  wife, 
his  daughter  and  three  grandchildren. 

New  York   Licensing  Is 

Postponed 
Governor  Smith  has  signed  the  bill 

which  postpones  the  date  of  compulsory 
licensing  of  engineers  in  New  York 
State  to  Aug.  1,  1923.  The  American 
Society  of  Mechanical  Engineers  has 
been  active  in  promoting  this  legisla- 
tion. 

Precision  Grinding  Wheel 
Men  Address  Philadelphia 

Founders 

H.  A.  Plusch,  plant  manager  of  the 
Precision  Grinding  Wheel  Co.,  Philadel- 

phia, on  May  9  gave  an  illustrated  talk 
before  the  Philadelphia  Foundrymen's 
Association.  He  explained  the  manu- 

facture of  abrasive  wheels  and  told  of 
the  characteristics  of  hard  and  soft 
and  fine  and  coarse  wheels,  indicating 
how  they  should  be  used.  Mr.  Plusc'i 
was  assisted  by  S.  M.  Hershey,  of  the 
same  company,  who  cited  examples  of 
savings  made  by  using  wheels  of 
proper  grit  and  grade  and  by  buying 
wheels  for  what  they  could  produce, 
not  for  their  length  of  life.  The  two 
talks  were  strictly  practical  and  gave 
worth-while  insight  into  the  abrasive wheel  industry. 

In  the  spirit  of  helpfulness  associated 
with  the  Philadelphia  Association,  six 
members  told,  for  the  benefit  of  those 
who  had  not  gone  to  Cleveland,  of  the 
Foundry  Convention  just  concluded.  A 
number  of  slides  had  been  prepared  to 
show  the  auditorium,  the  arrangement 
of  the  exhibit  as  a  whole,  and  some  of 
the  individual  exhibits. 

The  meeting  was  preceded  by  a  din- 
ner of  planked  Delaware  river  snad. 

» 

Metal-Working  Machinery 
Exports 

Exports  of  metal-working  machinery 
in  March  were  valued  at  $953,083. 
While  this  is  a  slight  increase  over  the 
value  of  exports  in  February,  it  still  is 
under  the  total  for  March  of  1922. 
Figures  just  made  available  by  the  De- 

partment of  Commerce  show  the  details 
of  March  exports  together  with  the  re- 

vised figures  for  March,  1922. 

March,  March. 
1922  1923 

T-athes    $106,519  $57,728 
Horing  and  drilling  machines. ..  .  51,097  47,543 
Planers,  shapers  and  Blotters    19.844  10.786 
Hending  and  power  presses    13,511  7,850 
GcarCutter»    1.278  11,199 
Milling  Machines    25,817  32,474 
Thread      cutting      and      screw 

machines    19,368  39,991 
Punching  and  shearing  machines  9,171  7,724 
Power  hammers    10.477  24,791 
Rolling  machines    7,067  4,038 
Sharpening  and  grinding  mach- 
ines   56,584  101,072 

Chvicks,   centering,    lathe,    drill 
and  other    20,614  20,847 

Reamers,  cutters,  drills  and  other 
parts  for  machine  tools    151.009  165,491 

Pneumatic  portable  tools    23,641  49.766 
Foundry  and  molding  machinery  97,044  43,314 
Other  metal-working  machinery 

and  parts  <if    440,256  328.469 

Total  mctal-working  macliinery  $1,053,297  $953,083 

Austrians  Busy  Making 
Locomotives 

Recent  orders  for  locomotives  from 
Yugoslavia,  Rumania,  and  Hungary,  in 
addition  to  those  of  the  Austrian  State 
Railways,  are  sufficient  to  keep  the 
Austrian  locomotive  factories  busy  for 
some  time,  according  to  the  Neiies 
Wiener  Journal. 
The  Austrian  Government  has  or- 

dered seventeen  electric  locomotives  for 
the  Arlberg  and  Salzkammergut  Rail- 

ways. The  Italian  State  Railways  have 
placed  an  order  in  Austria  for  200  loco- 

motives to  be  delivered  within  three 
years.  The  Neue  Freie  Presse  reports 
this  to  be  the  first  order  of  Italian  State 
Railways  placed  outside  of  Italy. 
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Important  Accomplishments  Mark  Annual  Meeting 
of  United  States  Chamber  of  Commerce 

Many  group  meetings  held  and  able  speeches  delivered  by  eminent  business  men  of  the 

country — All  sessions  reflect  unanimity  of  opinion  and  faith  in  prosperity 

BEFORE  a  large  and  very
  en- 

thusiastic gathering,  Lewis  E.  Pier- 
son,  president  of  the  Merchants 

Association  of  New  York,  opened  the 
11th  Annual  Meeting  of  the  United 
States  Chamber  of  Commerce  with  an 
address  of  welcome.  The  sessions 
lasted  three  days.  After  the  usual 
business  was  disposed  of  at  the  opening 
session  Julius  H.  Barnes,  president,  de- 

livered the  annual  address. 
In  beginning  his  talk  Mr.  Barnes 

said:  "At  this  milestone  of  progress 
in  American  business  development  there 
are  certain  clearly  defined  aspects  that 
challenge  our  most  sober  consideration. 
Measured  by  comparison  with  the 
datum  points  of  the  past,  the  convic- 

tion is  one  of  extraordinary  growth 
and  expansion  in  the  processes  of  trade 
and  commerce.  The  next  conviction  is 
that  this  expansion  proceeds  at  a  con- 

stantly accelerated  pace,  largely  be- 
cause of  the  service  of  science  and  in- 

vention and  their  mechanical  aids  to 
human  effort.  There  follows  the  con- 

viction that  by  this  constant  enlarge- 
ment of  the  output  of  human  effort 

there  is  a  steady  increase  in  the 
average  earning,  spending,  and  saving 
capacity  of  our  people. 

"If  these  trends  are  natural,  and 
permanent  in  character,  there  follows 
the  necessity  for  a  re-survey  of  the 
datum  points  of  trade  and  commerce, 
in  order  that  there  may  be,  without 
recklessness,  a  general  appreciation  of 
this  quickening  and  swelling  of  trade 
currents,  and  the  courage  and  vision 
to  steer  safely  and  securely  a  course 
upon  these  swelling  tides.  There  must 
be  a  readjustment  of  the  measures  of 
comparison  in  order  that  sound  and 
normal  and  natural  increase  of  produc- 

tion and  of  distribution  may  be  vi- 
sioned  and  prepared  for." 

Interesting  Comparable  Figures 

He  pointed  out  that,  whereas  it  took 
40  years — from  18.50  to  1890— to  double 
the  average  annual  earnings  in  this 
country,  the  succeeding  30  years — 
from  1890  to  1920 — trebbled  that  earn- 

ing power;  that  between  the  census 
points  of  1900  and  1920  our  population 
increased  40  per  cent,  the  volume  of 
food  production  increased  30  per  cent, 
the  volume  of  mines  production  in- 

creased 128  per  cent,  and  the  volume 
of  factory  production  increased  95  per 
cent.  These  figures  show  that  with 
40  per  cent  more  of  population  there 
were  produced  articles  of  human  use 
of  double  the  Quantity  produced  in 
1900. 
Mr.  Barnes  also  summarized  the 

conclusions  of  the  American  Delega- 
tion of  the  Chamber  of  Commerce  that 

sailed  in  February  for  a  preliminary 
study  of  conditions  in  the  foreign  coun- 

tries of  Europe  and  for  conference  at 
Rome  under  the  auspices  of  the  In- 

ternational Chamber  of  Commerce  for 
consideration  of  steps  to  aid  European 

recovery  from  its  after-war  depres- 
sion. The  countries  included  in  this 

summary  were:  Egypt,  Palestine, 
Turkey,  Greece,  Algiers,  Italy,  Austria, 
Czecho-Slovakia,  Poland,  Germany, 
France,   Great   Britain  and   Russia. 

In  a  plea  for  co-operation  of  business 
men  of  the  United  States  and  Japan, 
Raita  Fujiyama,  president  of  the  Na- 

tional Federation  of  Chambers  of 

Commerce  of  Japan,  said:  "America 
and  Japan  stand  today  as  the  only 
two  great  nations  not  threatened  with 
chaos  and  disorder,  not  demoralized 
with  internal  dissension  nor  menaced 
by  outward  peril. 

Japan  and  Europe 

"Europe  is  in  such  condition  that 
her  best  statesmen  fear  she  is  in 
danger  of  losing  her  hold  upon  civiliza- 

tion. There  are  still  wars  and  rumors 
of  wars,  and  they  seem  unable  to  cope 
with  their  problems. 
"The  responsibilities  of  the  world 

have  always  devolved  upon  those  able 
to  meet  them,  and  at  this  time  the 
future  of  humanity  is  largely  in  the 
hands  of  your  country  and  mine. 
World  peace,  world  prosperity  and 
world  progress  depend  upon  how  well 
we  may  be  able  to  bring  ourselves  into 
a  mutual  understanding  and  co-opera- 

tion." 

In  referring  to  the  relations  be- 
tween Japan  and  China  he  said:  "Our 

intentions  toward  China  are  to  estab- 
lish a  policy,  not  of  aggression,  but 

of  economic  co-operation.  Unfortun- 
ately, this  has  not  been  well  understood 

in  America.  With  the  close  of  the 
late  war  there  appeared  on  the  scene 
in  rapid  succession  the  questions  of 
Shantung,  of  Yap  and  of  Eastern 
Siberia.  The  people  of  Japan  and 
America  then  became  rather  unpleas- 

antly conscious  of  each  other's  exist- ence; and  for  a  short  time  a  darksome 
cloud  passed  over  our  old  time  kindly 
relations. 

"But  the  Washington  Conference  did 
not  fail  to  find  the  practical  working 
way  for  us  to  settle  all  matters  over 
which  we  were  at  variance.  We  may 
now  look  confidently  forward  to  estab- 

lishing a  peaceful  co-operation  in  com- 
merce and  industry  as  a  basis  for  the 

world  peace  which  we  so  much  desire." 
The  general  session  was  followed  by 

group  luncheon  meetings  devoted  to 
the  subjects:  Civic  Development,  Do- 

mestic Distribution,  Fabricated  Pro- 
duction, Finance,  and  Transportation 

and  Communication. 
At  the  luncheon  held  by  the  Civic 

Development  Division,  R.  Goodwyn 

Rhett  presided.  J.  W.  O'Leary  of 
Chicago,  chairman  of  the  Immigration 
Committee,  presented  his  report  that 
went  to  the  board  of  directors  on  Feb. 
8,  1923.  The  following  recommenda- 

tions were  included  in  the  report: 
1.  That  the  present  3  per  cent  limi- 

tation be  retained  as  at  present. 

2.  That  to  this  3  per  cent  be  added 
2  per  cent  i-pon  a  selective  basis,  mak- 

ing a  possible  5  per  cent  in  all.  This 
additional  2  per  cent  will  give  us  op- 

portunity to  test  the  practicability  of 
proposals  for  selection,  so  meeting  the 
desires  of  those  who  wish  a  selective 
basis  to  replace  the  restrictive,  while 
not  affording  ground  for  alarm  to  those 
who  fear  an  inundation. 

In  conclusion  the  report  said :  "Your committee  would  emphasize  the  belief 
that  any  constructive  proposals  dealing 
with  a  matter  of  such  vital  and  con- 

tinuing importance  as  immigration, 
must  be  based  upon  consideration  of 
the  best  interests  of  the  country  as  a 
whole,  not  upon  the  benefits  that  may 
accrue  to  any  group,  whether  manu- 

facturers, farmers,  laborers  or  other. 
Further  it  must  be  based  upon  con- 

sideration of  the  immigrant  himself. 
He  and  his  family  are  potential  citi- 

zens and  the  impressions  made  from  the 
first  contacts  with  our  representatives 
abroad  or  our  immigration  officials  at 
American  ports,  all  are  important  as 
affecting  Americanization.  Any  last- 

ing solution  of  the  immigration  problem 
can  come  only  as  a  result  of  an  ap- 

proach constructive  in  spirit  and  frae 
from  prejudice  or  narrow  self  in- 

terest." 

The  next  speaker  was  the  Hon. 
Albert  Johnson,  chairman  of  the  Com- 

mittee on  Immigration  of  the  House 
of  Representatives.  Mr.  Johnson  said 
that  as  a  result  of  an  investigation 
made  by  his  committee  it  was  shown 
that  the  skilled  laborer  who  was  able 
to  hold  a  job  that  gave  him  a  com- 

fortable living  was  at  lea.st  five  t:m?s 
as  apt  to  become  naturalized  as  the 
common  laborer  who  formed  a  part  of 
the  floating  population.  His  studies 
further  showed  that,  contrary  to  the 
usual  opinion,  there  was  no  appreciable 
difference  in  the  number  of  citizens 

naturalized  from  among  the  "old"  im- 
migration group  as  compared  with  the 

"new"  immigrants.  Another  big  factor 
entering  into  naturalization  w^as  that 
of  dissatisfaction  with  conditions  in 
the  old  country. 

"More  Producers  and  Fbtwer 

Peddlers" 

Harvey  J.  Sconce  of  the  National 
Farm  Bureau  said  that  what  this  coun- 

try needs  is,  "more  producers  and 
fewer  peddlers  among  her  immigrants." People  of  this  type  rush  in  during  the 
early  months  of  the  fiscal  year  filling 
the  quota  and  thus  barring  out  desir- 

able immigrants  who  might  want  to 
come  in  later.  He  urged  selection  on 

the  other  side  and  said  that,  "what we  want  here  is  the  skim  and  not  the 

scum  of  the  emigration  from  Europe." The  session  on  domestic  distribution 
was  occupied  chiefly  in  considering  the 
subjects  of  pool-car  shipments  and 
store-door  delivery.  W.  Lee  Cotter  of 
the  Cotter  Warehouse,  Mansfield,  Ohio, 
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stated  that  "pool-car  shipments,  if 
properly  handled,  will  help  to  relieve 
credit  tension,  increase  turn-over,  les- 

sen transportation  cost  and  aid  pro- 
duction and  sales,  as  well  as  relieve 

our  transportation  facilities  of  a  vast 
amount  of  freight  handling  and  ter- 

minal congestion."  The  proper  co- 
operation in  this  respect  between  the 

shippers  and  the  railroads  is  of  great 
importance,  and  would  enable  a  mate- 

rial reduction  in  the  cost  of  distribu- 
tion. 

W.  J.  L.  Banham,  traffic  manager 
of  the  Otis  Elevator  Co.,  New  York 
City,  gave  a  comprehensive  address  on 
the  subject  of  store-door  delivery, 
which  he  heartily  approved.  He  be- 

lieved that  the  system  has  been  proved 
successful  by  the  results  obtained  in 
Canada  and  England  and  that  it  is 
the  only  immediate  and  practicable 
remedy  for  the  congestion  of  terminals 
that  now  exists.  The  advantage  of  a 
system  of  delivery  handled  by  the  rail- 

roads from  their  terminals  would  be, 
said  Mr.  Banham,  that  it  would  keep 
the  freight  moving  and  prevent  con- 

gestion at  the  handling  points,  which 
congestion  is  at  present  proving  so 
detrimental  to  the  effectiveness  of  the 
distributing  equipment.  With  a  system 
of  store-door  delivery  our  present  ter- 

minals would  be  entirely  adequate  to 
handle  the  freight  properly.  In  addi- 

tion, expense  would  be  greatly  reduced 
and  delivery  made  much  more  rapidly. 
In  conclusion,  Mr.  Banham  urged  edu- 

cation of  the  shipping  public  and  the 
railroad  executives  on  the  merits  of 
the  store-door  delivery  plan. 

Frhght  Rates 

A.  J.  Brosseau  presided  at  the  meet- 
ing of  the  Fabricated  Production 

group.  Robert  S.  Binkerd  spoke  on  the 
effect  of  freight  rates  on  production 
and  manufacture  costs  and  Frederick 
W.  Kelley,  president  of  the  Helderberg 
Cement  Co.,  spoke  on  the  voluntary 
setting  up  of  quality  standards  in  com- 

modity production.  Mr.  Kelley  ex- 
plained that  the  Portland  Cement  Asso- 
ciation, working  in  conjunction  with 

the  American  Society  for  Testing 
Materials  and  the  American  Engineer- 

ing Standards  Committee,  adopted 
quality  standards  for  cement,  an  action 
that  has  resulted  in  protecting  the 
consumer  and  doing  away  with  the 
wasteful  custom  of  issuing  specifica- 

tions for  each  job. 
The  discussion  that  followed  Mr. 

Kelley's  paper  produced  evidence  that 
the  group  as  a  whole  was  extremely 
interested  in  the  subject  of  standard- 

ization and  has  learned  by  experience 
of  the  advantages  that  always  accom- 

pany it.  It  was  stated  that  competi- 
tion is  just  as  keen  when  working  to 

a  quality  standard  as  formerly  and 
that  low  costs  must  be  obtained  by 
successful  buying  and  management. 
Carl  F.  Dietz,  president  of  the 

Bridgeport  Brass  Co.,  in  his  address 
"Employee  Education  in  Fundamental 
Economics — How  to  Tell  the  Story," 
showed  how  he  illustrates  by  means 
of  blocks  the  conduct  of  his  business. 
The  employees  are  told  what  enters 
into  the  cost  of  producing  the  goods 
and  are  shown  how  wage  rates,  cost 
of  living  and  sales  receipts  vary  from 
year  to  year  and  how  they  compare 
with  each  other.  The  varicolored 
wooden  blocks  used  in  this  demonstra- 

tion tell  the  story  very  plainly  and 
very  accurately.  Mr.  Dietz  convinced 
his  audience  of  the  value  of  his  plan 
and  interested  them  greatly  in  his  at- 

tempts to  combat  labor  troubles  by 
pa.ssing  along  a  knowledge  of  the  busi- 

ness to  all  of  the  employees. 
The  group  meeting  that  considered 

finance  was  in  charge  of  Lewis  E. 
Pierson,  chairman  of  the  board  of  the 
Irving  Bank-Columbia  Trust  Co.  of 
New  York  City.  Merten  L.  Corey,  a 
member  of  the  Federal  Farm  Loan 
Board  was  the  first  speaker  and  con- 

cisely outlined  the  establishment  of 
Intermediary  Banks  and  the  powers 
that  they  will  have  through  their 
charters.  He  declared  that  these  banks 
and  the  rights  that  have  been  given 
them  would  be  the  salvation  of  the 
farmers   of  the   Middlewest. 

But  an  entirely  different  view  was 
taken  by  H.  Parker  Willis,  Editor  of 
the  Journal  of  Commerce  and  ex-secre- 

tary of  the  Federal  Reserve  Board, 
who  was  the  next  speaker.  He  was  no 
less  emphatic  in  stating  that  the  estab- 

lishment of  this  system  would  be  the 
ruination  of  the  farmer  and  extremely 
disastrous  to  business  men  in  every 
part  of  the  country. 

Pierpont  V.  Davis,  vice-president  of 
the  National  City  Co.,  New  York  City, 
spoke  on  the  situation  of  the  railroads 
and  the  financing  of  carriers  within 
the  past  ten  years.  He  pointed  out  that 
this  year  the  roads  would  earn  the  best 
profits  since  1917,  but  also  stated  that 
it  was  a  hard  matter  to  sell  bonds  due 
to  the  government  tax  on  these  types 
of  securities  as  against  the  tax  exempt 
securities  that  bear  even  larger  inter- 

est rates. 
Carl  R.  Gray,  president  of  the  Union 

Pacific  System,  presided  at  the  meeting 
of  the  Transportation  and  Communica- 

tion Group. 

On  the  evening  of  the  first  day  Hon. 
Herbert  Hoovei^  addressed  the  members 
in  general  session  on  the  subject, 
"Holding  on  to  Prosperity."  His 
paper  will  be  printed  in  full  in  next 
week's  issue. 
At  the  same  session  Brig.  Gen. 

Frank  T.  Hines  made  a  plea  for  em- 
ployers to  give  employment  to  rehabili- 

tated veterans. 

Another  Busy  Day 

The  second  day  was  begun  with  a 

general  session  on  the  topic,  "Develop- 
ing the  National  System  of  Railways, 

Waterways  and  Highways  Transporta- 
tion." Hon.  C.  A.  Newton  spoke  on 

the  co-ordination  of  our  systems  of 
transportation.  He  said,  "The  great- 

est problem  before  the  American  public 
today  is  the  problem  of  transportation. 
Our  commerce  will  be  retarded,  our 
resources,  capable  of  yielding  incalcul- 

able wealth,  will  lie  dormant  unless 
adequate  facilities  for  transportation 
are  afforded.  The  crying  need  of  the 
country  is  larger  facilities  for  trans- 

portation'; facilities  able  to  meet  the demands  of  commerce  and  capable  of 
rendering  a  cheaper  service. 

"The  traveling  and  shipping  public 
are  not  interested  in  railways,  or 
waterways,  highways,  as  such.  The 
thing  that  they  are  interested  in  is  a 
system  of  transportation,  capable  of 
meeting  the  needs  of  commerce  at  the 
cheapest  price  obtainable,  and  that 
system  of  transportation  ought  to  be 
made  up  of  railways,  waterways  and 

highways,  not  contending,  but  co-ordi- 
nated and  co-operating." 

Roy  D.  Chapin,  chairman  of  the 
Board  of  the  Hudson  Motor  Car  Co., 
spoke  on  co-operation  between  motor 
and  railroad,  and  Charles  H.  Markham, 
president  of  the  Illinois  Central  Rail- 

road Co.,  spoke  of  the  co-ordination  of 
railways,  waterways  and  highways. 
Mr.  Markham  pointed  out  that,  "Since 
there  never  is  for  any  considerable 
time  actual  competition  between  water 
and  rail  carriers  or  between  highway 
and  rail  carriers — as  one  or  the  other, 
when  they  are  pitted  against  each 
other,  takes  practically  all  of  the 
business — our  national  transportation 
policy  should  be,  not  to  foster  com- 

petition between  one  means  of  trans- 
portation and  another,  but  to  foster  a 

co-ordinated  development  that  will  en- 
able all  means  of  transportation  to 

work  together  to  give  all  sections  of 
the  country  the  best,  most  adequate 
and  cheapest  service  possible.  Such  a 
policy  would  avoid  the  wasteful  mis- 

takes of  the  past  and  promote  the 
sound  development  of  a  national  system 
of  transportation.  That  is  what  we 

should  be  working  for." 
He  also  said,  "More  than  any  other 

human  agency,  the  railroads  have 
made  possible  the  development  of  our 
civilization.  It  remains  for  us,  who 
are  the  beneficiaries  of  this  legacy 
from  another  generation,  to  safeguard 
and  transmit  to  prosperity  an  unim- 

paired, efficient  railway  system  that 
will  prove  capable  of  the  tasks  ex- 

pected of  it  in  the  future. 

Group  Luncheon  Meetings 

The  group  luncheon  meetings  of  the 
second  day  sessions  were  devoted  to: 
Foreign  Commerce,  Insurance,  Na- 

tional Resources  and  Production  and 
Transportation  and  Communication. 
Among  those  who  spoke  at  the  Foreign 
Commerce  meeting  was  J.  Walter 
Drake,  chairman  of  the  board  of  the 
Motor  Car  Corp.,  whose  subject  was 
"Manufacturers  in  the  Export  Trade." 
Mr.  Drake  stated  that  we  must  main- 

tain high  standards  of  product  and 
specified  the  following  fundamental 
principles  which  apply  to  the  export  of 
American  manufactures.  Mass  pro- 

duction permits  competitive  prices. 
Personal  contact  is  needed  with  foreign 
selling  agencies.  World  markets  are 
essential  to  balance  domestic  com- 

merce. The  new  tariff  allows  for 
prompt  adjustment  with  nations  which 
are  favorable  to  us.  The  success  of 
any  American  industry  abroad  adds  to 
the  prestige  of  the  others.  Accord- 

ingly, all  business  has  in  foreign  trade 
a  common  cause. 

At  the  meeting  of  the  transportation 
group  progress  reports  were  given  by 
the  chairmen  of  five  committees  into 
which  the  transportation  conference  is 
divided. 

It  was  the  opinion  of  all  the  speakers 
that  the  railroads  were  in  need  of  the 
support  of  the  members  of  the  con- 

vention, civic  organizations  and  the 
public  in  general  in  order  to  restore 
them  to  a  profitable  position  in  Ameri- 

can industry.  This  was  also  the  belief 
of  the  delegates  present  who  unani- 

mously adopted  a  resolution  to  the 
effect  that  the  Chamber  of  Commerce 
of  the  United  States  urge  upon  its 
members  and  civic  organizations  and 
the  public  in  general   a   united   effort 
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to  quickly  restore  our  great  arteries 
of  commerce,  the  railroads,  to  the  fore- 

front of  American  business.  The  group 
tabled  a  resolution  calling  for  another 
referendum  of  the  members  of  the 
Chamber  on  the  proposed  consolidation 
of  the  railroads  of  the  country  into  a 
comparatively  great  system. 
Regarding  government  ownership, 

George  A.  Post,  president,  Geo.  A. 
Post  Co.,  Inc.,  and  chairman  of  the 
committee  on  Government  Relations  to 
Transportation,  stated  that  his  com- 

mittee is  against  it.  Railroad  con- 
solidations were  favored  by  the  com- 

mittee headed  by  Carl  R.  Gray,  presi- 
dent of  the  Union  Pacific  System.  It 

was  the  committee's  belief  that  con- 
solidation would  lead  to  economies  of 

administration  and  operation  and  have 
an  influence  on  the  system  of  rate 
making.  Another  obvious  advantage 
of  consolidations  is  connected  with  car 
interchange  and  car  supply;  first,  be- 

cause purchases  can  be  made  from  a 
larger  viewpoint  and  with  greater 
financial  opportunities,  and  at  the  same 
time  without  losing  the  benefits  of 
competition  between  systems  in  devel- 

oping the  best  type  of  rolling  stock, 
and  second,  because  internal  i-elocation 
of  cars  on  systems  will  be  facilitated. 

Committee  Reports 

The  report  of  the  committee  on  the 
Relation  of  Highways  and  Motor 
Transport  to  other  Transportation 
Agencies  given  by  the  chairman  A.  H. 
Swayne,  General  Motors  Co.,  stressed 
the  belief  that  long  hauls  should  be 
left  to  the  railroads  and  short  ones  to 
the  motor  vehicles.  If  this  policy  were 
carried  out  railroad  terminals  could  be 
moved  further  away  from  congested 
areas,  leaving  the  delivery  to  motor 
service.  This  latter  practice  would 
lead  to  better  service,  lessened  costs  to 
manufacturers  and  lessened  congestion 
of  city  streets. 

The  chairmen  of  the  other  two  com- 
mittees, F.  A.  Delano,  of  the  Committee 

on  the  Readjustment  of  Relative 
Freight  Rate  Schedules  and  W.  L. 
Clause,  chairman  of  the  board,  Pitts- 

burgh Plate  Glass  Co.,  of  the  Committee 
on  Development  of  Waterways  and 
Co-ordination  of  Rail  and  Waterway 
Service,  reported  they  had  a  mass  of 
data  before  them  which  they  were  not 
as   yet  ready  to  report   on   definitely. 
The  Taxation  group  meeting  was 

held  Wednesday  afternoon  and  in  the 
evening  an  informal  dinner  of  the 
American  Trade  Association  Executives 
was  addressed  by  Col.  Nelson  B.  Gas- 
kill,  a  member  of  the  Federal  Trade 
Commission.  This  was  followed  by  a 
special  entertainment  at  the  Hippo- 

drome Theater. 

Thursday  morning's  session  was  de- 
voted to  various  transportation  prob- 
lems, the  first  paper  being  by  O.  E. 

Bradfute,  president  of  the  American 
Farm  Bureau  Federation.  He  pointed 
out  the  interlocking  interests  of  both 
farm  and  city  in  such  fundamental 
necessities  as  food  and  clothing.  The 

farmer's  transportation  problem  begins 
with  his  own  wagons  or  trucks  and 
ends,  according  to  Mr.  Bradfute,  only 
at  the  center  where  it  is  consumed. 

Financial  Support  for  the  railroads 
was  the  subject  of  an  address  by  W.  N. 
Doak,  senior  vice-president,  Brother- 

hood of  Railroad  Trainmen,  who  pointed 
out  that  labor's  interest  in  adequate 
financial  support  must  be  apparent  in 

spite  of  the  fact  that  labor  was  fre- 
quently misunderstood  and  placed  in  an 

awkward  position  on  this  subject. 
"We  are,"  he  said,  "so  much  in- 

terested in  the  welfare  transportation 
of  our  industry  that  we  are  coming  to 
you  with  an  appeal  for  business  justice. 
Let  us  learn  to  live  and  let  live  by 
treating  the  railroads  fairly,  by  being 
fair  to  capital,  fair  to  labor  and  by 
being-fair  to  ourselves.  Let  us  not  be 
deceived  into  the  belief  that  we  can 
starve  the  railroads,  speculate  in  them 
to  a  dangerous  degree,  wreck  their 
credits,  pay  inadequate  wages  to  man- 

agement and  employees  and  expect  a 

healthy  transportation  system." 
Walter  W.  Head,  first  vice-president 

of  the  American  Bankers  Association, 
who  spoke  on  the  re-establishment  of 
Railroad  Credit,  pointed  out  that  this 
involves  the  entire  problem  of  the 
permanent  restoration  of  a  vital  force, 
capable  of  meeting  the  traffic  needs  of 
the  country.  It  also  means  that  the 
railroads  must  meet  the  demands  of 
shippers,  of  labor  and  of  the  investors, 
on  a  basis  which  is  fair  to  all.  In  spite 
of  the  fact  that  we  have  felt  the  burden 
of  general  depression,  the  railroads 
report  the  heaviest  traffic  in  their 
history  for  the  37  weeks  ending  March 
17,  1923.  Existing  facilities  were  taxed 
as  never  before,  which  leads  to  the 
question  of  how  a  fully  revived  busi- 

ness can  be  handled,  he  stated. 
At  the  afternoon  session  the  Chamber 

declared  in  favor  of  a  general  inter- 
national economic  conference  and  the 

World  Court  of  Justice. 
Resolutions  also  were  adopted  favor- 

ing the  loosening  of  immig^ration  re- 
strictions by  adding  a  selective  2  per 

cent  to  the  present  3  per  cent  restric- 
tive quota;  expressing  confidence  in  a 

solution  of  the  railroad  problem;  ex- 
pressing belief  that  the  State  should 

continue  to  reg:ulate  public  utilities  in- 
stead of  delegating  its  power  to  local 

authorities,  and  favoring  the  private 
operation  of  Government-owned  ships, 
the  improvement  of  waterways,  de- 

velopment of  a  system  of  flood  control 
and  the  reclamation  of  waste  land. 

Some  of  the  Sentiments 

The  convention  declared  in  favor  of 
a  court  of  tax  appeals,  but  refused  to 
adopt  the  recommendations  of  the 
taxation  group  for  a  declaration  in 
favor  of  changes  in  the  present  Federal 
tax  laws,  providing  for  a  reduction  in 
the  maximum  surtax  from  50  to  25  per 
cent;  for  a  general  sales  tax  of  one-half 
of  1  per  cent,  and  that  capital  gains 
and  losses  should  not  be  recognized  for 
income  tax  purposes.  An  amendment 

to  adopt  the  taxation  group's  recom- mendations was  tabled,  after  it  was 
explained  that  the  chamber  had  just 
appointed  a  Taxation  Committee  and 
that  it  seemed  more  advisable  to  the 
Committee  on  Resolutions  not  to  com- 

mit the  chamber  on  these  points  with- 
out further  study. 

Comparing  the  French  occupation  of 
the  Ruhr  to  the  collection  of '  a  debt 
by  means  of  a  Sheriff,  Robert  Masson, 
Director  General  of  the  Credit  Lyonnais 
of  Paris,  told  the  delegates  Thursday 
night  at  the  Hippodrome  that  the  great 
need  of  France  was  for  new  money. 
He  asserted  that  France  had  received 
practically  nothing  from  Germany  in 
reparations  payments  and  had  ex- 

pended 85,000,000,000  francs  for  the 
material  and  personal  damages  sus- 

tained during  the  war. 

Mr.  Masson  said  that,  if  the  recon- 
struction work  of  France  were  com- 

pleted, she  would  be  able  to  balance 
her  budget,  the  strain  on  the  money 
market  would  disappear  and  capital 
would  be  available  for  new  enterprises. 
Telling  in  detail  just  what  France  had 
done  in  a  financial  way  since  the  wair, 
he  expressed  hope  for  the  assistance  of 
the  United  States  and  belief  that  entire 
aloofness  would   not  be  its  policy. 

International  President  Speaks 

Willis  H.  Booth,  president  of  the  In- 
ternational Chamber  of  Commerce  and 

vice-president  of  the  Guaranty  Trust 
Co.,  said  that  the  committee  appointed 
by  the  recent  congress  of  the  Inter- 

national Chamber  at  Rome  to  carry  out 
its  resolution  calling  for  an  inter- 

national economic  conference,  realized 
that  the  time  when  it  might  become  of 
practical  assistance  was  more  or  less 
controlled  by  the  relations  between 
Germany  and  the  Allies  and  that  noth- 

ing of  a  premature  character  should 
be  done  that  would  jeopardize  proper 
ultimate  adjustment. 
Homer  L.  Ferguson,  president  of  the 

Newport  News  Shipbuilding  Co.,  a 
former  president  of  the  Chamber,  urged 
the  business  men  to  be  more  frank  in 
voicing  their  opinion  on  political  issues. 
He  referred  to  the  recent  attack  upon 
Elbert  H.  Gary  by  Senator  Brookhart 
of  Iowa  as  an  unwarranted  attack  upon 
a  representative  business  man. 

The  convention  closed  Friday  with  a 
trip  to  West  Point. 

Railroad  Earnings  are 
Increased 

Net  railway  operating  income  of  the 
Class  1  roads  during  March  was  $83,- 
568,000,  according  to  figures  given  out 
recently  by  the  American  Railway  As- 

sociation. For  the  same  month  last 
year  the  figure  was  $83,487,000.  On 
the  basis  of  return  on  an  annual  basis 
as  allowed  on  the  tentative  valuation 
of  railroad  properties,  the  March,  1923, 
showed  earnings  at  rate  of  5.84  per 

cent  as'  against  5.96  per  cent  the  pre- vious March,  to  use  the  calculations  of 
the  American  Railway  Association,  and 
against  5.83  per  cent  for  the  previous 
March,  as  computed  by  the  Bureau  of 
Railway  Economics.  The  difference  in 
earning  ratio  rests  in  the  fact  that  the 
tentative  valuation  figure  has  not  been 
definitely  fixed  and  during  the  past 
year  the  roads  have  increased  their 
value  by  many  millions  through  pur- 

chase of  new  equipment  and  the  build- 
ing of  new  lines,  additions,  extensions 

and  other  improvements. 
"The  March,  1923,  figure  shows  a 

sharp  increase  over  earnings  for  last 
February  when  the  total  was  $38,903.- 
000,  or  3.73  per  cent.  As  compared 

with  the  previous  March,  the  month's operating  revenues  increased  13  per 
cent  to  $535,541,000  and  operating  ex- 

penses increased  153  per  cent  to  $417,- 
913,000.  For  the  first  quarter  the 
roads  earned  a  return  of  5.13  per  cent 
on  their  tentative  valuation.  During 
this  period,  it  was  pointed  out,  there 
were  many  operating  difficulties  be- 

cause of  weather  handicaps  and  with 
the  turn  of  the  second  quarter  there 
was  reported  a  substantial  improve- 

ment in  equipment  and  road  bed  con- ditions, while  traffic  was  decidedly  on 
the  upturn. 
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Machine  Tool  Builders  Hold  Annual  Meeting 

White  Sulphur  Springs,  West  Virginia,  scene  of  yearly  convention  of  Association — Variety  of 
subjects  discussed  and  improvements  suggested — Attendance  excellent 

THE  SPRING  convention  of
  the 

National  Machine  Tool  Builders' Association  was  held  at  the  Hotel 
Greenbrier,  White  Sulphur  Springs,  W. 
Va.,  on  May  9,  10  and  11.  On  the 
opening  day  the  morning  was  spent 
listening  to  the  usual  reports  of  officers 
and  committees. 

J.  Wallace  Carrel,  chairman  of  the 
committee  on  co-operation  with  the 
Department  of  Commerce,  urged  the 
members  to  make  full  use  of  the  facili- 

ties of  the  Industrial  Machinery  Divi- 
sion and  to  co-operate  with  the  Division 

of  Simplified  Practice  to  the  fullest 
extent. 

The  afternoon  session  on  Wednesday 
and  the  sessions  on  Thursday  were 
devoted  to  round  table  discussion  on 
administrative,  sales  and  association 
activities.  A  banquet  was  enjoyed  on 
Wednesday  evening  after  which   Dean 

Dexter  S.  Kimball,  College  of  Engi- 
neering, Cornell  University,  delivered 

a  lantern  slide  address  on  "Machine 
Tools:  The  Master  Tools  of  Industry." 

The  Thursday  evening  speaker  was 
C.  A.  Plaskett,  acting  in  charge  of 
container  investigations,  U.  S.  Forest 
Products  Laboratory,  Madison,  Wis. 
His  subject  was,  "Making  Better  and 
Cheaper  Containers  for  Both  Foreign 
and  Domestic   Shipment." 

The  final  day  of  the  convention  was 
devoted  to  the  usual  divisional  com- 

mittee  meetings. 
President  E.  J.  Kearney  delivered  a 

masterful  speech  that  was  well  appre- 
ciated by  the  attending  members  of  the 

association.  Ernest  Du  Brul  also  spoke 
with  his  characteristic  clarity  and  di- 

vulged many  interesting  facts  about 
the  industry.  Enthusiasm  was  mani- 

fest at  all  of  the  sessions. 

Excellent  Logic  Characterizes  Kearney's Address  to  Machine  Tool  Builders 
WHEN  WE  were  last  assembled, 

it  was  in  the  heart  of  the  Berk- 
shire Hills.  The  brilliant  colors  of 

autumn  were  spread  over  the  hills  and 
valleys  in  a  manner  no  artist  except 
Dame  Nature  herself  could  reproduce. 
The  paths  over  the  wooded  hills,  the 
drives  leading  through  historic  villages 
past  famous  estates,  and  golf  courses, 
furnished  means  for  recreation,  visiti- 
ing  with  old  friends,  and  the  making  of 
new  ones.  The  weather  was  ideal  in 
eyery  respect.  No  convention  in  the 
history  of  the  Association  brought  forth 
more  practical  ideas  for  the  good  of 
the  industry,  and  no  convention  has 
thus  far  been  held  in  which  the  mem- 

bers generally  seemed  to  be  better  satis- 
fied with  results. 

We  are  assembled  again  at  the  op- 
posite season  of  the  year,  in  another 

state,  and  in  a  different  clime.  The 
red,  yellow,  and  orange  has  given  place 
to  green.  The  flowers  which  then 
awaited  the  belated  frost  now  prophesy 
fruit  and  an  abundant  harvest. 

The  tantalizing  inquiry  which  in- 
dicated an  awakening  interest  in  the 

equipment  buyer,  and  which  produced 
a  total  selling  expense  sufficient  to 
make  the  purchase,  has  matured  into 
an  order.  From  somewhere  in  Ohio  or 
Massachusetts,  if  the  radio  set  were 
tuned  in,  we  would  hear  the  squeak  of 
a  planer  belt  as  the  platen  moves  to  and 
fro,  making  the  order  ready  for  ship- 

ment. The  superintendent,  and  pos- 
sibly the  boss  himself,  is  out  among 

the  house-painters  and  truck  drivers, 
going  through  all  the  highways  and 
byways  of  employment  looking  for  the 
lost  lathe  hands  and  fitters,  to  complete 
the  job.  The  fire  is  lighted  under  the 
boiler  once  more — burning  expensive 
coal  — burning    faintly    perhaps  — but 
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burning  just  the  same.  Oh,  the  joy  of 
that  dusky  cloud  as  it  hovers  over  the 
top  of  the  chimney  or  floats  away  on 
the  breeze. 

The  questions  we  should  ask  ourselves 
today  are  these :  First  —  Have  we 
learned  anything  from  the  long  period 
of  idleness?  Second — What  steps  can 
be  taken  in  preparation  for  the  next 
depression? 

I  shall  not  attempt  to  make  a  catalog 
of  all  the  lessons  that  have  been  learned, 
or  of  all  the  defenses  that  should  be  set 
up  against  the  evil  day  when  machine 
tools  again  become  a  non-salable  article. 
But  references  to  a  few  may  serve  to 
stimulate  thought,  provoke  discussion, 
and  be  the  means  of  bringing  out  the 
answers. 

When  the  war  came  to  a  sudden  and 
unexpected  end,  we  were  seriously 
concerned  as  to  how  our  individual 
organizations  could  be  held  together, 
inventories  liquidated,  and  our  finances 
put  in  shape  to  withstand  a  period  of 
heavy  selling  of  machines  used  by  gov- 

ernment and  private  shops  in  the  pro- 
duction of  war  material.  Some  of  the 

most  experienced  and  ablest  men  in  our 
industry,  believing  that  there  would 
be  a  drop  in  the  cost  of  production, 
made  immediate  and  drastic  cuts  in 
prices.  One  such  man  told  me  that  he 
felt  that  he  owed  this  to  his  employees, 
and  had  hoped  that  by  making  a  sub- 

stantial reduction  he  could  thereby  keep 
his  shop  running.  Then,  before  any- 

one knew  what  was  happening,  we  were 
carried  off  our  feet  by  the  post-war 
boom.  By  this  we  saw  that  war  was 
not  necessary  to  stimulate  demand. 
Foreign  and  domestic  dealers  vied  with 
each  other  in  placing  stock  orders,  and 
actual  purchases  by  users  seemed  to 
justify  their  optimism.  When  the  real 
slump  came,  it  stole  in  unawares.  There 
had  been  no  co-operative  compiling  of 
statistics  to  show  the  rate  at  which  the 
demand  was  decreasing,  and  maximum 
production  went  merrily  on  until  there 

was  an  unprecedented  inventory  accu- 
mulated at  high  prices,  and  finished 

machines,  regardless  of  their  merit, 
could  not  be  sold  at  any  price. 

May  not  the  following  be  considered 
as  axiomatic  in  answer  to  the  first 
question — have  we  learned  anything 
from  the  long  period  of  idleness? 

Six  Axioms 

First — The  demand  for  machine  tools 
is  subject  to  the  greatest  fluctuations, 
even  greater  than  that  for  the  most  use- 

less luxuries. 
Second — A  continuous  record  plotted 

into  a  curve  showing  the  fluctuations 
in  volume  of  orders  on  a  percentage 
basis,  using  any  selected  period  as  100 
per  cent  is  of  the  greatest  vaJue  Bnd 
would  have  saved  millions  in  1920. 

Third — The  beginning  of  a  period  of 
depression  is  the  wrong  time  to  accu- mulate stock. 

Fourth— Price  reductions  have  no 
bearing  whatever  on  the  sales  of  ma- chine tools. 

Fifth — Idleness  costs  money,  but  is 
unavoidable  from  any  knowledge  that 
we  now  possess. 

Sixth — The  absence  of  substantial 
cash  reserves  with  which  to  enter  a 
long  period  of  depression  means  price 
cutting,  loss  of  self  respect,  discredit 
among  our  competitors,  humiliating 
pressure  from  banks,  expensive  re- 

financing, creditors  committees,  or  re- ceiverships. 

The  Second  Question 

As  to  the  second  question :  What  steps 
can  be  taken  in  preparation  for  the 
next'depression?  The  following  may  be mentioned : 

First — Closer  co-operation  with  deal- 
ers. A  new  concern,  without  any  knowl- 
edge whatever  of  how  to  reach  the  user, 

may  copy  the  design  of  an  existing 
machine  and  get  on  the  market  in  good 
times  through  the  medium  of  the  dealer. 
This  is,  in  a  large  measure,  responsible 
for  the  highly  competitive  condition 
and  the  low  prices  that  usually  prevail 
in  our  industry.  This  is  especially  true 
of  tools  that  are  simple  in  design,  such, 
for  example,  as  upright  drills  .  and 
shapers,  but  extends  throughout  the 
entire  line,  though  in  somewhat  less 
degree.  When  the  runaway  demand 
comes,  the  dealer  finds  that  if  he  can 
make  delivery  ahead  of  competition, 
orders  can  be  taken  for  tools  of  less 
reputation,  or  no  reputation  as  com- 

pared with  the  machines  that  he  has 
been  selling.  Some  dealers,  therefore, 
approach  a  small  shop,  or  an  ambitious 
mechanic  with  offers  to  sell  the  entire 
output  if  only  a  start  will  be  made. 
Equipment  will  be  supplied  on  partial 
payments,  the  new  product  to  be  taken 
in  lieu  of  cash.  Thus  a  new  competitor 
is  launched  with  no  knowledge  of  co.'^ts 
or  prices  except  those  supplied  by  the 
dealer  out  of  his  scanty  or  biased  in- 
formation. 

It  is  siirprising  with  what  com- 
placence this  operation  is  viewed  by  the 

busy  manufacturer  when  it  means  the 
division  of  sales  effort  with  an  inferior 
and  cheaper  tool,  which  has  but  one 
tendency   when   the   peak    is    passed— 
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fewer  sales  and  lower  prices  for  the 
high-grade  product.  The  manufacturer 
who  has  spent  years  in  building  up 
sales  connections  should  guard  them 
jealously. 

It  would  not  be  generous  or  in  accord 
with  public  policy,  to  set  about  trying 
to  prevent  the  development  of  new  com- 

petition on  the  part  of  capable  and  ex- 
perienced men;  but  there  should  be 

more  co-operation  with  the  dealer  in 
this  regard,  for  the  practice  leads  not 
only  to  weaken  old  established  concerns, 
but  loss,  disappointment  and  bank- 

ruptcy to  the  uninformed  who  make  a 
start  in  boom  times  relying  on  promises 
that  cannot  possibly  be  fulfilled  in 
times  of  even  slight  depression. 

Did  Not  Know  Business 

An  old  friend  of  mine  had  for  many 
years  been  running  a  successful  repair 
shop  in  a  small  way.  He  came  to  me 
one  day  for  financial  advice,  saying  that 
he  had  broadened  out  his  business  and 
was  now  building  a  machine  tool  for 
which  he  had  been  promised  a  steady 
market  by  a  well-known  dealer.  A  little 
questioning  brought  out  the  fact  that 
he  was  selling  for  not  more  than  60 
per  cent  of  the  price  at  which  the  bet- 

ter tools  in  that  line  were  sold.  He  was 
utterly  ignorant  as  to  the  possible  costs 
and  knew  nothing  of  prices.  It  is 
not  necessary  to  tell  you  that  he  was 
headed  for  financial  distress.  He  was 
actually  there  at  the  time  and  was  only 
saved  by  sacrificing  his  entire  new 
venture. 

The  manufacturer  who  relies  on  a 
dealer  should  see  to  it  that  the  dealer 
relies  on  him.  There  should  be  mutual 
confidence  and  close  co-operation  for 
the  good  of  both.  This  policy  broadly 
and  intelligently  followed  will  help 
when  the  next  slump  comes,  which  I 
hope  is  some  distance  away. 

There  is  another  aspect  of  this  same 
question  that  is  of  vital  importance, 
and  that  is  the  abandonment  of  special- 

ization in  one  line  at  the  behest  of  some 
dealer  who  has  lost  out  with  some  other 
manufacturer  in  a  non-competitive  line. 
There  are  some  notable  concerns  that 
are  making  conspicuous  success  in 
manufacturing  several  lines  of  machine 
tools,  but  it  will  be  noticed  that  they 
have  in  each  and  every  case  been  in 
these  lines  for  many  decades.  The 
successful  specialist  who  has  built  up 
a  great  and  honest  reputation  in  his 
line  may  be  taking  on  a  real  burden 
when  he  adds  another  at  the  request  of 
friend  dealer,  as  it  may  take  years  be- 

fore there  is  a  satisfactory  return,  and 
his  effort  adds  to  the  difficulties  of  those 
already  in. 

Getting  Ready  for  Emergency 

A  second  way  in  which  preparation 
can  be  made  for  the  next  depression  is 
to  get  in  the  habit  of  closely  following 
the  percentage  curve  showing  in  what 
direction  the  volume  of  new  business 
is  going,  and  at  the  first  sign  of  a 
distinct  downward  tendency,  decrease 
the  volume  going  through  the  factory 
before  it  is  too  late  to  prevent  the  accu- 

mulation of  a  dangerously  burdensome 
inventory,  as  was  done  in  1920. 

It  is  to  be  regretted  that  there  are 
still  some  who  are  not  reporting  the 
percentage  volume  of  new  orders,  and 
consequently  not  receiving  the  charts. 
It  is  obvious  that  these  reports  gain  in 
value  as  the  number  reporting  in- 

creases, and  of  course  those  who  do  not 
report  and  do  not  receive  the  charts 
are  not  getting  the  services  out  of  the 

Association  that  might  be  had  for  only 
a  little  effort  on  their  part. 

There  has  been  .some  question  raised 
by  a  member  here  and  there,  in  perfect 
good  faith,  as  to  the  value  of  the  per- 

centage volume  charts  just  referred  to, 
and  to  the  general  information  bulletin 
of  a  commercial,  economic  or  technical 
nature;  but  a  still  larger  number  has 
testified  voluntarily  to  their  worth,  and 
have  encouraged  further  study  and 

progress. When  Mr.  DuBrul  was  first  em- 
ployed, it  was  expected  that  some  of  the 

lines  of  investigation  undertaken  would 
lead  nowhere,  and  that  in  some  things 
a  fresh  start  would  have  to  be  made. 
He  has  met  with  noteworthy  success, 
and  is  in  demand  to  speak  on  economic 
subjects  as  applied  to  the  machine  tool 
business  and  has  done  so  on  several 
occasions,  always  setting  forth  the  posi- 

tion of  our  industry — never  failing  to 
impress  our  viewpoint  on  the  public  ad- 

dressed. He  plans  to  improve  and  con- 
dense the  charts  and  bulletins.  He  is 

energetic,  honest,  thoughtful,  and  in 
dead  earnest.  If  any  one  on  earth  can 
give  us  the  timely  warning  that  we  will 
need  as  the  next  slump  approaches,  it  is 
Ernest  DuBrul,  but  he  can  only  do  this 
efficiently  if  we  do  our  part.  We  should 
make  it  important  business  to  see  that 
he  gets  our  reports  promptly.  In  this 
way  we  will  get  our  money's  worth  and 
be  thoroughly  and  effectively  prepared 
for  the  next  depression. 

Preparing  for  Its  Cost 

The  third  item  in  the  list  of  things 
to  do  in  preparation  for  the  next  period 
of  idleness  is  to  prepare  for  its  cost. 
No  argument  need  be  advanced  here  to- 

day, or  any  details  given,  for  the 
reason  that  our  experience  is  all  too 
recent.  The  deficit  is  not  yet  wiped 
out.  The  money  that  has  gone  and  the 
debts  that  have  come,  both  testify  to 
the  cost  of  idleness.  The  phrase  is 
now  a  sort  of  bugaboo  that  we  shout 
at  each  other  with  the  implied  question : 
What  can  be  done  about  it? 
When  business  recovers  and  orders 

are  coming  in  excess  of  plant  capacity, 
machine  tool  builders,  although  they  are 
among  the  steadiest  and  most  conserva- 

tive of  businessmen,  begin  to  relax  their 
vigilance.  Expenses  increase,  personal 
and  business  extravagance  takes  pos- 

session of  us  all.  We  blame  the  casting 
cleaner  fer  putting  his  money  into  silk 
shirts  in  place  of  in  the  savings  bank, 
while  we  do  exactly  the  same  thing  in 
principle.  The  standard  of  business 
living  goes  up,  and  the  price  of  ma- 

hogany office  furniture  increases  out  of 
all  proportion.  Is  it  not  clear  that 
overhead  kept  down  in  good  times  will 
help  to  keep  down  the  cost  when  the 
orders  are  few?  Do  the  best  we  can, 
there  will  still  be  taxes,  insurance,  and 
individual  organizations  to  be  saved, 
and  a  thousand  expenses  that  cannot 
be  avoided.  Where  will  the  money  come 
from  with  which  to  meet  these  expenses 
when  the  next  slump  comes? 

A  plan  was  proposed,  though  not  in 
complete  detail,  by  Charles  Oesterlein 
at  the  Cleveland  meeting,  Feb.  24,  1921, 
which  to  my  mind  comes  nearer  to  a 
solution  than  anything  yet  offered.  This 
plan,  stated  in  its  simplest  terms,  pro- 

vides for  the  calculation  of  burden  to 
be  applied  on  the  production  hour  basis 
over  a  number  of  years  in  place  of  a 
single  year.  If  this  plan  were  in  use, 
the  burden  profitj  of  the  good  year 
would  be  carried  over  into  the  next  as 
a  burden  reserve,  and  so  designated  on 

the  books.  This  reserve  would  be 
carried  along  from  year  to  year  until 
the  slump  came,  and  then  be  applied 
in  the  payment  of  the  cost  of  idleness. 
If,  for  example,  five  years  were  taken 
as  the  period,  each  year  a  new  burden 
rate  would  be  calculated  as  a  moving 
average  of  the  last  five. 

Accountants  will  object  to  the  plan 
because  it  does  not  fit  their  theory  or 
practice.  It  is  in  effect  the  plan  used 
by  many  banks  in  providing  a  con- 

tingent reserve  for  bad  debts.  They 
credit  this  account  with  a  certain  per- 

cent of  the  gross  interest  collected,  and 
keep  it  out  of  the  profit  and  loss 
account.  If  there  are  a  number  of 
lucky  years  in  which  there  are  no  large 
losses  to  charge  off,  the  bank  may  take 
something  out  of  the  contingent  re- 

serve account  and  credit  it  to  undivided 
profits  or  surplus. 

Cost  Accounting 

There  are  a  great  many  angles  to  ihis 
system  of  cost  accounting,  that  it  will 
not  be  possible  to  discuss  here,  such  as 
taxes,  changes  in  the  overhead  rate 
per  production  hour  due  to  improved 
tools,  increased  volume  due  to  the 
growth  of  business,  and  many  other 
things.  There  is  always  opportunity 
for  hair-splitting  arguments,  but  all 
will  agree  that  something  should  be 
done. 

Exactly  the  same  principle  applies 
to  selling  costs.  Direct  sales  cost  little 
in  good  years  and  are  expensive  in  dull 
years.  Selling  through  dealers  has  a 
tendency  to  average  the  cost,  but  not 
entirely  so.  Burden  reserve  should 
therefore  be  of  two  kinds — Factory  and 
Selling. 

The  burden  reserve  accumulated  in 
the  good  years  would  reduce  the  amount 
standing  to  the  credit  of  profit,  and 
have  a  tendency,  when  rightly  viewed, 
to  keep  dividends  down  to  a  safe  and 
wholesome  basis,  prevent  overexpansion, 
and  generally  steady  the  industry  in every  way. 

This  method  of  accounting,  if  applied 
during  the  past  five  years  by  the  con- 

cern with  which  I  am  connected,  would 
have  increased  the  apparent  costs  (the 
actual  costs  were  the  same  in  any  case ) 
over  one-half  million  dollars.  Would 
that  not  have  been  a  tidy  sum  with 
which  to  enter  a  period  of  idleness? 

Necessary  to  a  successful  application 
of  the  foregoing  is  the  obtaining  of  an 
adequate  price  during  the  buving 
period.  Manifestly,  the  first  step 
toward  obtaining  an  adequate  price 
is  to  ask  it.  Buyers  are  not  given 
to  paying  more  than  the  asked  price. 
In  fact,  they  usually  resort  to  every 
conceivable  device  in  attempting  to  buy 
at  a  lower  figure,  and  will  continue  to 
do  so  until  the  industry  achieves  suffi- 

cient dignity  to  present  a  solid  front 
against  selling  at  nothing  less  and 
nothing  more  than  the  printed  price- 
lists  in  the  hands  of  all  dealers  and salesmen. 

One  Price  Policy 

That  we  are  tending  in  the  direction 
of  one  price  to  all  without  discrimi- 

nation there  cannot  be  the  slightest 
doubt.  In  fact,  the  number  who  still 
follow  the  old  practice,  either  occasion- 

ally or  habitually,  is  very  small;  but 
like  many  another  minority,  they  at- 

tract much  attention,  which  is  exactly 
what  they  do  not  want.  They  are  un- 

worthy of  the  respect  of  the  honest 

buyer,  and'^obably  seldom  get  it.  Few buyers  of  moonshine  have  any  respect 
for  their  bootlegger. 
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If  the  assumption  is  correct  that 
price  cutting  to  one  customer  and  sell- 

ing at  top  prices  to  the  trusting  buyer, 
is  no  longer  followed  by  men  of  intelli- 

gence and  common  business  integrity, 
we  can  devote  ourselves  to  a  consider- 

ation of  the  factors  that  enter  into  the 
making  up  of  adequate  price-lists.  The 
selling  price  of  machine  tools  depends 
on  five  principal  factors: 

First,  usefulness  to  the  buyer;  Sec- 
ond, cost;  Third,  competition;  Fourth, 

reputation,  and  Fifth,  selling  methods. 
There  is  an  increasing  tendency 

among  us,  readily  discernible  if  you 
stop  to  consider  it,  to  give  first  place 
to  competition  in  establishing  the  price, 
when  in  reality  usefulness  to  the  buyer 
and  cost  are  the  main  factors. 

The  uses  to  which  a  machine  may 
be  put  are  infinite  in  variety.  For  that 
reason  a  special,  and  perhaps  ex- 

clusive feature,  is  of  no  particular 
value  except  to  a  certain  percentage  of 
the  buyers.  Let  us  say,  for  example, 
30  per  cent.  Fixing  our  eye  on  competi- 

tion and  setting  the  price  low  enough  to 
obtain  35  per  cent  of  the  business,  may 
result  in  the  total  elimination  of  profit 
from  the  30  per  cent  of  the  cases  for 

which  our  machine  is  best  adapted.  ' 
There  is  a  place  for  the  light,  low- 

priced  machine  where  it  will  answer 
the  purpose  just  as  well,  perhaps  better 
than  a  heavy  one  of  higher  price.  The 
heavy  machine  in  striving  to  compete, 
throws  away  its  profit  on  all  sales,  in- 

cluding those  for  which  it  is  best 
adapted,  by  attempting  to  enter  a  field 
where  it  would  not  be  found  except  as 
an  incident,  being  used  in  part  on  work 
for  which  the  light  machine  is  ill-fitted. 

Non-Competitive  Machines 

The  same  principle  applies  to  highly 
developed,  as  against  simple  machines; 
also,  the  machines  of  high  accuracy  and 
finish  as  compared  with  those  in  which 
these  features  are  absent. 

It  is  not  possible  for  one  shop  to  build 
all  classes  of  machines  in  a  given  line, 
as,  for  example,  heavy  and  light,  highly 
developed  and  simple,  accurate  and  in- 

accurate, for  the  reason  that  such  a 
mixture  could  not  be  manufactured  with 
the  same  shop  personnel,  and  the  con- 

cern attempting  such  a  program  would 
have  a  reputation  based  on  its  low 
grade  product  only,  and,  therefore, 
would  have  much  difficulty  in  marketing 
the  higher  grades.  This  is  no  deflec- 

tion en  the  makers  of  less  accurate  ma- 
chines. They  have  their  field,  but  the 

maker  of  the  accurate  product  should 
not  attempt  to  reach  the  price  of  the 
inaccurate,  nor  is  it  necessary  for  him 
to  enter  any  such  competition. 

There  will  always  be  honest  misrepre- 
sentation in  selling  practice,  for  the 

reason  that  the  maker  of  the  less  ac- 
curate machine  does  not,  as  a  rule, 

fully  understand  the  difference.  The 
user  is  the  ultimate  judge  and  every 
maker  will  have  a  clientele.  The  field 
to  which  different  classes  of  machines 
apply  overlap  each  other,  it  is  true, 
but  making  an  attempt  to  establish  a 
price  for  the  higher  grade,  or  heavier 
and  more  powerful,  so  that  it  will  com- 

pete in  the  lower  half  of  the  field,  is 
anything  but  wise,  and  results  in  no 
profit  for  any  one.  We  should  have  the 
courage  to  measure  quality,  production 
features,  and  cost  of  a  given  machine, 
taking  into  account  the  reputation  or 
good-will  of  the  maker,  and  set  the 
asking  price  to  include  a  fair  profit. 

Our  business  is  highly  competitive, 
but  fortunately   price  is  not  the   only 

basis  for  competition.  If  we  were  mak- 
ing nails,  for  example,  with  the  product 

of  one  factory  exactly  like  the  product 
of  every  other  factory,  there  would  be 
only  one  basis  for  competition — that  of 
price.  In  machine  tools,  the  real  sport 
of  the  game  is  in  design.  The  concern 
that  brings  out  a  new  machine,  or  adds 
a  few  features  to  an  old  one  that  will 
increase  production  or  improve  the 
quality  of  the  product  over  that  of 
previous  standards,  is  performing  a 
public  service  for  which  it  should  be 
rewarded.  Usually  the  reward  comes, 
unless  the  designers  of  that  concern 
are  so  prolific  in  ideas  that  they  do  not 
finish  the  development  of  one  thing 
until  they  are  on  the  next,  and  so  never 
reach  steady  production ;  or  do  not  stick 
long  enough  to  production  once  attained 
to  get  the  money  back  that  has  been  ex- 

pended on  jigs,  tools,  and  patterns. 
Overdoing  design  competition  to  the  ex- 

tent of  making  changes  before  a  profit 
has  been  realized  on  the  old,  is  just 
as  disastrous  as  price  competition,  so 
far  as  loss  of  profit  is  concerned. 

Tested  Designs 

The  public  will  cheerfully  pay  for 
advanced  design,  that  has  been 
thoroughly  tested  out,  and  it  is  proper 
and  necessary  that  it  should  be  recog- 

nized as  an  important  factor  in  making 
up  the  adequate  price-list. 

There  is  another  subject  that  has 
been  much  in  our  minds  of  late,  that 
may  have  a  vital  effect  on  the  com- 

petition of  the  future,  tending  in  the 
direction  of  price  competition  rather 
than  in  the  direction  of  design  and 
quality — that  is,  standardization.  There 
are  advantages  both  to  the  maker  and 
to  the  user  to  be  able  to  associate  a 
given  number  of  machine  with  stand- 

ard ranges  as  furnished  by  all  makers. 
In  making  a  new  design,  it  is  a  satisfac- 

tion to  know  that  certain  ranges  are 
standard  and  will  be  followed  in  the 
new  designs  of  competition.  Some  con- 

fusion, however,  arises  from  the  prac- 
tice of  many  builders  of  making  more 

than  one  machine  of  the  same  number, 
differing  in  all  dimensions  except 
ranges. 

There  is  room  for  progress  in  the 
matter  of  standardization,  but  it  must 
be  pointed  out  that  the  nearer  together 
machines  of  different  makes  come  in 
their  general  dimensions,  the  nearer 
together  they  will  come  in  price,  so  that 
in  the  end  we  find  ourselves  on  the  de- 

fensive if  we  ask  a  few  dollars  more 
than  one  of  our  competitors  making  a 
machine  carrying  the  same  number  as 
that  of  our  own. 

There  are  many  sides  to  this  sub- 
ject, but  only  one  is  being  considered 

here;  that  is,  its  bearing  on  competitive 
conditions  as  they  will  be  a  few  years 
hence.  I  prefer  to  see  our  friendly 
efforts  to  overcome  placed  on  a  higher 
plane  than  that  of  mere  price. 

Knowing  Costs 

From  the  early  days  of  the  Associ- 
ation down  to  the  present,  we  have 

laid  grreat  stress  on  the  obtaining  of 
costs,  and  on  two  different  occasions 
have  employed  experts  with  a  view  to 
arriving  at  a  uniform  cost  system. 
There  can  be  no  doubt  that  the  result 
of  this  work  has  been  beneficial  to  each 
and  every  member,  as  it  has  given  him 
a  better  understanding  of  his  business. 

It  is  considered  that  the  primary  ob- 
ject of  cost  is  for  the  purpose  of  using 

it  as  the  major  factor  in  determining 
price.    In  the  old  days  we  all  know  that 

the  practice  was  to  set  the  price  n«t 
higher  than  that  of  a  competitor,  assum- 

ing that  if  he  could  produce  a  given 
machine  for  the  price  at  which  he  wa.s 
selling  it,  we  could  do  the  same.  If  we 
are  to  return  to  the  same  system  of  price 
making,  and  I  fear  that  there  are  evi- 

dences of  it,  we  can  reduce  overhead  by 
allowing  one  of  the  progressives  to  go 
to  the  expense  of  obtaining  costs,  and 
the  rest  of  us  set  our  prices  in  accord- 

ance with  those  established  by  this 
philanthropic  competitor. 

Let  us  build  the  best  machines  that 
can  be  made.  Build  them  with  points 
of  real  difference.  Let  our  product,  to 
some  degree,  reflect  our  individuality. 
This  does  not  mean  adding  mere  talking 
points,  but  does  mean  differences  in 
points  of  practical  utility.  Let  us  als« 
show  our  individuality,  courage,  and 
confidence  in  our  product,  giving  less 
weight  to  competition  in  making  up  a 
price-list  capable  of  providing  a  re- 

serve with  which  to  meet  the  next  de- 
pression, and  cover  the  cost  of  idleness 

which  will  then  accrue. 
My  first  contact  with  the  machine 

tool  industry  was  under  the  tutelage  of 
a  man  of  very  mercurial  temperament. 
If  a  nice  stock  order  from  a  dealer  came 
in  one  week,  he  went  about  with  his 
eyes  on  the  ceiling,  planning  how 
another  story  could  be  added  to  the 
plant.  When  the  next  week  came,  and 
with  it  no  order,  his  eyes  were  on  the 
floor  while  plans  were  being  matured 
in  his  mind  for  reducing  the  working force. 

Allowing  for  Fluctuations 

Perhaps  we  are  all  to  some  degree 
just  like  that  man,  and  need  to  have 
lessons  in  keeping  our  minds  and  judg- 

ment nearer  to  the  average  condition 
rather  than  follow  with  too  much  ex- 

actness the  ups  and  downs  of  our 
fluctuating  business. 

When  we  meet  in  convention,  or  acci- 
dentally here  and  there,  the  topic  of 

discussion  is  usually  on  our  problems, 
which  is  perfectly  natural  because  those 
things  that  are  solved  no  longer  give  us 
concern.  A  stranger  listening  for  the 
first  time  to  our  complaints  would  prob- 

ably go  away  with  the  idea  that  there 
was  no  good  thing  about  machine  tools. 
Such,  however,  is  far  from  the  case. 
It  is  not  a  get-rich-quick  route.  It  is 
something  more  worth  while.  It  is  the 
foundation  of  mechanical  progress,  and 
mechanical  progress  has  been  the 
means  of  adding  more  people  to  the 
worlds  population  in  the  last  hundred 
years  than  were  added  during  the  pre- 

vious million.  We  are  in  it  not  only  for 
the  money  that  can  be  made,  but  for 
the  real  joy  of  it.  Go  where  you  will, 
no  industrial  center  will  be  found  where 
manufacturing  is  being  carried  on,  be 
it  cornhuskers,  printing  presses,  auto- 

mobiles, or  airplanes,  that  does  not  have 
among  its  leaders  and  men  of  affair.s 
graduates  of  the  machine  tool  shops 
of  Hartford,  Worcester,  and  Provi- 

dence. _  In  this  respect,  we  are 
performing  a  really  valuable  service  in 
training  mechanics  to  go  out  into  all  the 
world  as  apostles  of  progress. 

Is_  this  service  to  humanity  not  a 
service  worth  striving  for?  Are  there 
not  other  things,  if  we  had  time  to 
catalog  them,  that  make  our  industry 
worth  while  to  those  who  follow  it? 
Let  us  now  and  then  look  up  and  dream 
about  adding  another  story  to  our 
mental  workshop  from  which  to  get  a 
wider  vision  of  our  mission  of  use- 

fulness. 
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Personals 

A.  M.  Andresen,  president  of  the 
Buffalo  Machinery  Sales  Corp.,  Buffalo, 
who  has  previously  devoted  most  of 
his  time  to  the  Pittsburgh  office  of  the 
firm,  under  the  firm  name  of  the  Knox- 
Andreson  Tool  Co.,  will  now  manage 
both  offices.  This  company  specializes 
in  portable  electric  drills  and  wood- 

working machinery. 
E.  G.  Russ,  former  manager  of  the 

Buffalo  Machinery  Sales  Corp.,  Buffalo, 
has  been  made  manager  of  George  Old- 

ham Sons  Pneumatic  Tool  Co.,  60 
Builders'  Exchange,  Buffalo. 

C.  A.  Parnell,  branch  office  manager 
for  Joseph  T.  Ryerson  &  Son,  Buffalo, 
has  been  transferred  to  the  new  Ryer- 

son plant  at  Cincinnati,  of  which  he 
will  be  manager. 
William  F.  Dunker,  who  recently 

severed  his  connection  with  the  Stacey 
Manufacturing  Co.,  Cincinnati,  has  or- 

ganized the  William  F.  Dunker  Engi- 
neering &  Sales  Co.  in  that  city.  Mr. 

Dunker  was  associated  with  the  Stacey 
Manufacturing  Co.  for  twenty-three 
years. 

L.  N.  Burns,  for  the  past  year  sales 
manager  of  the  LaCrosse  Plow  Co., 
LaCrosse,  Wis.,  and  previously  for 
many  years  vice-president  and  director 
of  sales  of  the  J.  I.  Case  Plow  Works, 
Racine,  Wis.,  has  acquired  an  interest 
in  the  0.  E.  Szekely  Co.,  Moline,  111., 
and  becomes  president  and  treasurer. 
The  Moline  concern  designs,  builds, 
tests  and  develops  various  kinds  of 
machines,  including  tractors,  automo- 

biles, gas  engines,  washing  machines, 
cream  separators,  etc.  It  was  founded 
by  O.  E.  Szekely,  who  has  advanced 
from  president  to  chairman  of  the 
board  of  directors.  C.  I.  Josephson, 
son-in-law  of  Mr.  Burns,  is  vice- 
])resident. 

Harry  Collinson  has  been  appointed 
district  sales  manager  in  charge  of  the 
Milwaukee,  Wis.,  district  for  the  Car- 

borundum Co.,  Niagara  Falls,  N.  Y. 
Mr.  Collinson  succeeds  J.  H.  Jackson, 
resigned. 

H.  Voces,  Jr.,  has  been  made  secre- 
tary and  general  manager  of  the  Impe- 
rial Drop  Forge  Co.,  Indianapolis,  Ind. 

Howard  A.  Rogers  has  established 
an  office  in  Machinery  Hall,  Chicago, 
and  will  handle  the  Western  business 
for  the  New  Jersey  Machine  Corp.,  Ho- 
boken,  N.  J. 

Fred  H.  Dorner,  Milwaukee,  Wis., 
has  been  appointed  Wisconsin  repre- 

sentative for  the  Standard  Turbine 
Corp.,  Wellsville,  N.  Y. 

G.  A.  Davies,  for  many  years  sales 
manager  of  Wickes  Brothers,  Saginaw, 
Mich.,  has  recently  been  appointed 
manager  of  the  Los  Angeles,  Calif., 
branch  of  the  Eccles  &  Smith  Co.,  ma- 

chine tools,  shop  supplies,  and  pneu- 
matic tools. 

Dennis  M.  Harvey,  of  East  Chicago, 
Ind.,  has  been  named  state  agent  for 
the  United  States  Foundries  and  Man- 

ufacturing Co.,  a  Delaware  corporation 
which  has  qualified  to  do  business  in 
Indiana.  A  total  of  $50,000  of  the  cor- 

poration's capital  stock  is  represented in  Indiana. 
W.  D.  Creider  has  been  appointed 

sales  manager  of  the  Oil-Gear  Co.,  60 
South  27th  St.,  Milwaukee,  Wis.     Mr. 

Creider  was  formerly  in  the  Milwaukee 
office  of  the  Federal  Machinery  Sales 
Co.,  Chicago,  111. 

J.  M.  Macrae  has  been  appointed 
assistant  manager  and  designing  en- 

gineer for  the  Davis  &  Thompson  Co., 
Milwaukee,  Wis.  Mr.  Macrae  was 
with  the  Ford  Motor  Co.  eight  years 
and  has  had  a  wide  range  of  experi- 

ence in  the  design  of  high  production machinery. 

John  Lyle  Harrington,  president 
American  Society  of  Mechanical  En- 

gineers, was  the  guest  of  honor  and 
principal  speaker  at  the  monthly  meet- 

ing on  May  16  of  the  Engineers'  So- 
ciety of  Milwaukee. 

Frederick  A.  Wagner,  formerly 
works  manager  for  the  Gould  Manu- 

facturing Co.,  Seneca  Falls,  N.  Y.,  has 
gone  into  business  for  himself  in 
Rochester,  N.  Y.,  incorporated  as  the 
Frederick  A.  Wagner  Co.,  Inc.,  manu- 

facturer of  pumps,  tools  and  dies. 

F.  Archer  Thompson  has  been  ap- 
pointed as  representative  in  a  sales  and 

engineering  capacity  in  Detroit,  Mich., 
for  the  Bullard  Machine  Tool  Co., 
Bridgeport,  Conn.  Mr.  Thompson  is 
located  with  the  Motch  &  Merryweather 
Machinery  Co. 

Business  Items 

The  Bartlett  Hayward  Co.  announces 
the  removal  of  its  New  York  office  to 
the  Pershing  Square  Building,  Park 
Ave.  between  41st  and  42nd  Sts. 

The  Fay  &  Egan  Co.,  Cincinnati,  has 
practically  moved  its  entire  plant  from 
John  and  Front  Sts.  to  its  new  factory 
at  Thirty-second  and  Robertson  Sts. 
The  firm  expects  to  have  all  its  em- 

ployees and  machines  working  at  the 
new  plant  within  the  next  two  weeks. 

Many  American  manufacturers  of 
labor-saving  machinery  will  exhibit  at 
the  Prague  International  Sample  Fair 
to  be  held  in  September  at  Prague, 
Czecho-Slovakia  under  the  auspices  of 
the  Masaryk  Academy  of  Labor. 

The  M.  A.  Palmer  Co.,  Boston,  Mass., 
has  been  appointed  the  New  England 
mill  representative  for  the  Wallingford 
Steel  Co.,  Wallingford,  Conn. 

The  West  Allis  Foundry  Co.,  West 
Allis,  Wis.,  has  disposed  of  its  plant 
and  property  at  Seventy-fifth  Ave.  and 
Elm  St.  to  Alfred  M.  Jones,  head  of 
A..  M.  Jones  &  Co.,  812  Mayer  Building, 
Milwaukee,  Wis.,  foundry  equipment 
and  supplies.  Mr.  Jones  was  for  some 
time  sales  manager  of  the  Federal 
Malleable  Co.,  West  Allis.  He  is  re- 

taining the  operating  organization  and 
will  continue  to  manufacture  gi'ay  iron, 
semi-steel  and  chilled  iron  castings. 

The  Pittsburgh  office  of  the  Link-Belt 
Co.,  Chicago,  has  been  moved  from  the 
old  quarters,  1501  Park  Building  to  335 
Fifth  Ave. 

The  Navy  Department  announces  a 
sale  of  surplus  supplies  of  boats,  en- 

gines and  boilers.  The  bids  will  be 
opened  on  June  1  at  the  Central  Sales 
office.  Navy  Yard,  Washington. 

The  Rockford  Milling  Machine  Co., 
Rockford,  111.,  has  taken  over  the  mak- 

ing of  the  Cadillac  single  and  double- 
end  centering  and  drilling  machines 
and  the  Cadillac  bench  centers  formerly 
manufactured  by  the  Cadillac  Ma- 

chinery Co.,  Detroit,  Mich. 

Damage  to  the  amount  of  $30,000 
was  done  by  fire  recently  at  the  Model 
Machine  Works,  Frankfort,  Ind. 

A  complete  reorganization  of  the 
board  of  directors  of  the  Stevenson 
Gear  Co.,  Indianapolis,  Ind.,  has  been 
effected.  Five  new  directors  were 
elected  by  the  600  stockholders  of  the 
company  who  attended  the  annual 
stockholders'  meeting.  The  new  direc- 

tors were  elected  to  fill  vacancies 
caused  by  the  resignation  of  B.  A. 
Worthington,  R.  T.  Wingo,  T.  B. 
Hassler,  T.  J.  Stevenson  and  W.  C. 
Starkey  from  the  board  earlier  in  the 

year. 

The  stockholders  approved  the  pro- 
duction program  of  the  company  as 

outlined  by  G.  E.  Stevenson  and  G.  R. 
Stevenson,  who  have  been  in  active 
charge  of  the  plant  since  the  resigna- 

tion of  the  five  directors. 

The  foundry  of  the  Taplan-Rice- 
Clerkin  Co.,  Akron,  Ohio,  manufacturer 
of  stoves  and  furnaces,  was  damaged 
by  fire  recently.  It  was  practically  a new  plant. 

The  Union  Electric  Steel  Corp..  the 
new  name  of  the  Union  Electric  Steel 
Co.,  Carnegie,  Pa.,  is  planning  an  in- 

crease in  its  steel  melting  capacity. 

Plant  A  of  the  United  States  Cast 
Iron  Pipe  &  Foundry  Co.  at  Scottdale, 
Pa.,  was  partiallv  destroyed  by  fire,  at 
a  loss  of  $100,000,  recently.  It  was 
announced  that  the  plant  will  be  re- 

built immediatelv. 

Obituary 

Hugh  Annis,  40  years  old,  Indian- 
apolis, Ind.,  head  of  the  Indianapolis 

sales  department  of  the  Milwaukee 
Locomotive  Manufacturing  Co.,  Mil- 

waukee, Wis.,  died  May  8  in  a  hotel 
at  New  Albany,  Ind.,  of  neuritis  of 
the  heart.  He  had  lived  in  Indianapolis 
some  time.  He  was  a  member  of 
the  Masonic  order,  the  Knights  Tem- 

plar, Shrine  and  Consistory. 

Charles  A.  Geyer,  aged  58  years, 
died  recently  at  South  Bend,  Ind.  Mr. 
Geyer  was  superintendent  of  the  ma- 

chinery department  of  the  Singer  Man- 
ufacturing Co.  and  had  been  ill  but  a few  weeks. 

Porter  B.  Yates,  founder,  president 
and  ■  general  manager  of  the  P.  B. 
Yates  Machine  Co.,  formerly  the  Berlin 
Machine  Works,  Beloit,  Wis.,  and  Ham- 

The    Triplex    Machine    Tool    Corp., 
New  York,  has  appointed  the  Herberts      ,  ^  ,. 

Machinery  &  Supply  Co.,  Los  Angeles,  ̂ ilton,  Ont.,  died  recently, and    San    Francisco,    Calif.,    its    repre- 
sentatives for  California. 

The  Vanadium  Alloys  Steel  Co.  has 
moved  its  Chicago  office  and  warehouse, 

to  1440  West  Lake  St.  ' 

William  J.  Gamble,  treasurer  and 
general  manager  of  the  Vulcan  St«ara 
Forging  Co.,  Buffalo,  and  a  former  offi- 

cial of  the  Iroquois  Iron  Works  died 
recentlv  at  his  home  in  Buffalo 
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Kearney  &  Trecker  Corporation  Receives 

Congratulations  on  Twenty-Fifth  Anniversary 
JUST  twenty-five  years  ago,  on  May 

17,  1898,  E.  J.  Kearney  and  Theo- 
rfore  Trecker  rented  the  little  shop 
shown  herewith,  at  271  Lake  St.,  Mil- 

waukee, Wis.,  and  thus  formed  the  well 
known  firm  of  Kearney  &  Trecker.  Both 
men  are  from  the  middle  west,  Mr. 
Kearney  hailing  from  Iowa  and  Mr. 
Trecker  from  Illinois.  The  former 
worked  his  way  through  college  by 
firing  a  locomotive,  working  at  the 
job  nine  different  times  before  finally 
obtaining  his  desired  degree.  Mr. 
Trecker  came  up  through  the  machine 
shop  and  they  came  together  in  the 
plant  of  Frank  Kempsmith  in  Mil- 

waukee, in  about  1894,  young  Kearney 
going  into  the  drawing  room  at  that 
time. 

The  two  men  seem  to  have  been 
drawn  together  from  the  beginning,  and 
after  much  discussion  decided  to  go  into 
business  for  themselves  as  soon  as  op- 

portunity offered,  which  was  shortly 

after  Admiral  Dewey's  victory  at Manilla.  For  the  first  year  they  built 
.special  machinery,  much  of  it  from  their 
own  designs.  But  their  previous  ex- 

perience on  milling  machines  had  con- 
vinced them  of  their  possibilities  as 

machines  for  quantity  production  and 
their  first  milling  machine  was  brought 
out  in  1899  as  is  shown  herewith.  From 
that  date  they  devoted  all  their  atten- 

tion to  this  type  of  machine  and  they 
have  specialized  in  milling  machines 
ever  since. 

Specialization  may,  in  fact,  be  called 
the  watchword  of  this  firm.  For  when 
they  design  and  put  out  a  new  machine 
it  becomes  standard  and  older  types  are 
abandoned.  Examples  of  this  may  be 
found  in  the  double  over-arm,  the 
system  of  flooded  lubrication  and  the 

single  pulley  driv?.  Since  introducing 
the  latter,  for  example,  the  cone  pulley 
machine  has  been  abandoned  and  they 
were   for   many   years   the   only   firm 

_^                  '    "      ' 
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pearance  in  the  quarter  century  that 
has  slipped  into  the  past  since  this  was 
taken.  Nor  are  there  many  firms  where 
the  two  original  partners  are  still  work- 

ing together  after  a  lapse  of  twenty- 
five  years.  Furthermore  one  of  the 
original  workmen,  Herman  Pufahl,  who 
stands  third  from  the  left,  is  still  with 
the  firm,  which  adds  further  testimony 
to  the  spirit  of  consideration  and  fair 
play  which  has  always  been  one  of  the 
assets  of  the  firm.  The  boy  in  the 
doorway  is  Irving  Smith  who  is  now 
president  of  the  Sterling  Wheelbar- 

row Co. 
The  original  quarters  were  soon  out- 

grown and  in  1901  a  shop  was  built  just 
outside  the  city  of  Milwaukee  in  the 
town  of  West  Allis  where  it  is  now 
located,  but  it  has,  of  course,  grown  un- 

til it  now  occupies  a  floor  space  of  three 
acres.  The  original  shop  on  this  site, 
however,  is  still  a  part  of  the  present 
plant.  The  employees  of  the  Kearney 
&  Trecker  Corp.,  have  arranged  a  suit- 

able celebration  for  the  anniversary. 

The  First  Kearney  &  Trecker 
Milling  Machine 

building  nothing  but  the  single  pulley 
drive. 

Those  who  are  fortunate  enough  to 
know  both  men  can  easily  recognize 
them  in  the  center  of  the  group  in  front 
of  the  old  shop  in  the  accompanying 
illustration,  and  cannot  fail  to  remark 
on  how  little  they  have  changed  in  ap- 
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The  First  Kearney  &  Trecker  Shop  at  271  Lake  St.,  Milwaukee 

Liberty  Motors  Offered  by 
Government 

The  War  Department  announced  re- 
cently that  it  would  offer  for  sale  im- 

mediately 900  Liberty  motors. 
A  flat  price  of  $2,800  for  Americans 

and  $4,000  for  foreigners  had  been 
placed  upon  the  engines,  it  was  an- nounced. 

  ♦   

Will  Represent  Railroads 
in  Toledo 

Appointment  of  R.  W.  Edwards,  for- 
mer General  Superintendent  of  Trans- 

portation of  the  Missouri,  Kansas  & 
Texas  Railroad,  to  be  District  Manager 
of  the  Car  Service  _  Division  of  the 

American  Railway  As- 
sociation at  Toledo, 

Ohio,  was  announced 
recently  by  the  Car 
Service  Division.  He 
assumes  his  duties  at once. 

The  appointment  is 
in  line  with  the  policy 
recently  announced  by 
the  Car  Service  Di- 

vision of  establishing 
district  headquarters 
in  certain  cities  for 

the  purpose  of  bring- 
ing about  closer  co- 

operation between 
shippers  and  carriers 
and  to  enable  the  rail- 
I'oads  to  anticipate  as 
far  as  possible  the 
transportation  needs  of 
the  industrial  and  ag- 

ricultural districts  in 
various  parts  of  tKe country. 

The  territory  mak- 
ing up  the  Toledo  dis- tricts includes  the 

lower  peninsula  of 
Michigan,  northern 
Indiana  and  Ohio, 

northwestern  Pennsyl- 
vania, western  New 

York  State  and  the 
province  of  Ontario, 
Canada  west  of  line 
from  Toronto  to  south- 

ern end  of  Georgian 
Bay. 
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News  of  Washingten 
Activities 

By  PAUL  WOOTON 

Industrial  preparedness  will  all  but 
eliminate  the  chance  of  profiteering 
against  the  Government  in  the  event 
of  war.  This  was  one  of  the  points 
made  by  the  Assistant  Secretary  of 
War  in  the  course  of  an  address  before 
the  District  chiefs  of  the  Ordnance 
Department  at  a  dinner  held  in  Wash- 

ington May  7.  Assistant  Secretary 
Davis  on  that  occasion  said, 
in    discussing    the    question: 

"I  want  to  bring  out  the 
vital  necessity  of  making  our 
plans  so  thoroughly  and 
carefully  that  if  we  are  com- 

pelled to  use  our  armed 
forces  in  the  defense  of  the 
nation  we  will  be  able  to 
terminate  any  war  in  the 
shortest  possible  time.  An 
early  termination  of  a  war 
m^ans  a  great  deal  to  any 
nation.  In  planning  for  the 
production  of  munitions,  you 
Ordnance  gentlemen  are  con- 

sidering measures  to  reduce 
the  time  interval  required  to 
obtain  maximum  production 
in  order  to  meet  the  needs 
of  the  war  army.  As  you 
succeed  in  doing  this,  so  the 
financial  burden  of  maintain- 

ing our  war  reserves  in  time 

pi  peacp  will  be  reduced,  be- 
cause if  you  can  so  plan  with 

industry  as  to  get  into  pro- 
duction in  vital  munitions 

three  months  earlier  than  is 
possible  without  planning, 
the  War  Department  can 
reduce  its  war  reserve  accordingly.  If, 
however,  your  time  of  bringing  our 
industrial  effort  to  maximum  produc- 

tion is  extended,  then  during  times  of 
peace  we  will  be  compelled  to  maintain 
a  larger  war  reserve  with  its  attendant 
expense  of  storing,  over-hauling,  and 
replacement. 

"This  early  production  of  munitions 
reduces  the  post-war  financial  burden. 
An  examination  of  the  cost  of  the  last 
war  and  the  sum  which  in  consequence 
we  are  now  burdened  with,  seems  to 
indicate  that  this  post-war  burden  will 
be  reduced  at  a  rate  in  excess  of  one 
million  dollars  for  each  hour  clipped 
from  the  date  of  the  ending  of  the 
war.  Early  munitions  production  in 
insuring  an  early  termination  of  any 
war  obviates  the  necessity  for  large 
sacrifice  of  men  and  allows  us  to  ex- 

pend shells  instead  of  lives. 
Will  Curb  Profiteering 

"There  is  another  angle  to  the  neces- 
sity for  proper  planning  in  advance 

which  is  constantly  impressed  on  all  of 
us.  I  refer  to  the  fact  that  proper 
planning  in  advance  will  reduce  the 
opportunity  for  profiteering.  If  we 
are  able  to  place  our  orders  for  muni- 

tions at  the  very  outbreak  of  the  war, 
we  can  place  them  with  qualified  in- 

dustry at  current  prices.  This  will 
tend  to  stabilize  prices  and  services.  I 
also  believe  that  our  proposed  war  eon-, 
tracts  will  practically  eliminate  the 
chances  of  profiteering  againw  the 
government. 

"One  of  the  outstanding  lessons  of 
the  World  War  was  the  necessity  for 

organizing  in  a  most  adequate  manner 
not  only  the  armed  forces,  but  also 
providing  for  mobilizing  our  industries. 
Skill  and  valor  on  the  battlefield  are 
essential  for  victory ;  lack  of  industrial 
capacity  or  its  proper  utilization  may 
be  fatal.  The  task  of  planning  for 
the  military  effort  is  being  directed 
by  our  Chief  of  Staff.  Plans  for  the 
industrial  effort  must  be  made  by 
leaders  of  industry.  The  Assistant 
Secretary  of  War  is  charged  with  the 
duty  of  securing  their  co-operation  and 
assistance. 

"Our    enormous    material    resources 

friendly  relationships  with  the  shippers, 
through  the  reduction  to  the  minimum 
of  bad  order  equipment,  and  through 
the  placing  in  service  of  increasiap 
numbers  of  new  cai-s. 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chi 

cago  and 
Clevelan 

Four 

d  Prices 

One Current Weeks 
Year Unit Price 

Ago 
Ago 

Soft  steel  bars.; 
per  lb   50.034 

50.0326  50.0236      | 
Cold    finished 

shafting   

per  lb   
0.042 0.0406 0.032 

Brass  rods   
per  lb   

0.1913 0.1913 O.IS 
Solder  a  and  i) 

per  lb   
0.2812 0.30 0.21 

Cotton   waste.. 
per  lb   

0.1231 0.1231 0.104 

Washers,   cast 
iron  (}  in.).  .  . per  100  lb. 

4.66 
4.66 

4.00 

Emery,       disks, 
cloth,  No.  1,  6 
in.  dia   

per  100   2.96 
2.96 3.11 

Lard  cutting  oil 
per  gal   

0,592 
O.S75 0.608 

Machine  oil.  .  .  . 
per  gal   

0.349 0.349 0.40 
Belting,  leather, 

medium   off  list   

42i% 

42% 
48J% 

Machine      bolts 

up  to  1  X  30  in. off  list   

44J% 44i% 

621% 

are  known  to  the  world.  If  these  re- 
sources, as  well  as  our  manhood,  stand 

in  readiness  for  our  defense  we  may 

live  in  security — perhaps  in  peace." 
Service  vs.  Rates 

Those  Senators  and  Representatives 
who  have  been  planning  to  make  a 
drive  at  the  next  session  of  Congress 
for  reduced  freight  rates  are  perturbed 
by  the  prospect  that  such  agitation 
will  not  arouse  much  popular  enthusi- 

asm. When  prices  are  good,  the  aver- 
age shipper  is  more  interested  in 

service  than  he  is  in  the  rate.  On 
most  commodities,  including  even  farm 
products,  the  freight  rate  really  repre- 

sents a  small  percentage  of  the  selling 
price.  When  prices  are  hovering 
around  the  cost  of  production,  the 
freight  charge  looks  big. 

For  that  reason  the  agitation  of  rail- 
road legislation  in  1921  and  early  in 

1922  struck  a  popular  chord.  It  ap- 
pealed particularly  to  the  demigogues 

of  Congress.  It  is  believed,  hovvever, 
that  in  ]irosperous  times  there  will  be 
no  general  support  for  any  legislation, 
which  would  instruct  the  Interstate 
Commerce  Commission  to  regard  an 
amount  less  than  six  per  cent  as  a 
fair  return  or  to  take  into  account 
other  factors  which  would  have  the 
effect  of  lowering  rates. 

Transportation  specialists_  in  Wash- 
ingrf;on  agree  that  more  efficient  service 

•.is  being  rendered  by  the  railroads  at 
this  time  than  ever  before  has  been 

'the  case.  The  proportion  of  unfilled 
car  orders  to  the  total  loadings  is  very 
small.  This  has  been  made  possible 
through  closer  co-operation  and  more 

Indiana  Business  Shows 

Slight  Decline 
Strictly  speaking,  the  machinery 

business  is  becoming  somewhat  spotted, 
judging  from  some  of  the  larger 
dealers  here.  Some  lines  continue  big 

in  the  field,  but  there  are 
some  where  less  activity  is 
shown.  For  instance  one  of 

the  big  brick  machine  manu- facturers in  the  central  West 
located  here,  reports  a  phe- 
nominal  demand  for  all  sorts 
of  machinery  in  his  line. 
This  activity  is  reflected 
back  to  the  dealers  in  used 
machinery,  who  say  they  are 
getting  numerous  requests 
from  various  parts  of  west- 

ern Indiana  asking  for  used 
machinery  they  are  unable 
to  find.  There  is  beginning 
to  be  a  little  more  activity 
in  the  coal  machinery  busi- 

ness, but  as  yet  the  demand 
is  far  below  normal. 
Indiana  operators  are 

working  only  about  one- third  time  and  while  this  is 
the  season  for  repairs,  the 
past  winter  has  put  many  of 
them  in  such  financial  con- 

dition that  any  large  repair 

programs  can  not  be  under- taken without  reorganizing 
the  companies  and  securing 
more  capital.  Many  would 

take  a  chance,  machinery  men  here  say, 
if  the  prospect  for  fall  business  was 
good,  but  it  is  not  and  they  are  holding 
off  until  the  economic  signs  can  be  more 
thoroughly  analyzed.  The  past  two 
weeks  have  witnessed  a  decline  in  the 
machine  tool  demand  from  the  auto- 

motive and  allied  industries.  Produc- 
tion in  many  of  the  plants  here  has 

been  slightly  curtailed,  the  early  Spring 
production  being  out  of  the  way. 
Fabricating  plants  here,  making  struc- 

tural steel,  report  increasing  business 
and  their  tool  needs  also  are  increasing. 
Railroads  are  inquiring  in  most  of  the 
shops  but  no  important  buying  is  re- 

ported by  either  dealers  or  manu- 
facturers. 

Chicago  Machinery  Club 
Elects  Officers 

The  recent  election  of  officers  and 
directors  of  the  Machinery  Club  of  Chi- 

cago resulted  in  the  following::  S.  A. 
Ellicson,  Chicago  Pulley  &  Shafting  Co., 
president;  H.  S.  White,  Cleveland  Twist 
Drill  Co.,  vice-president  and  secretary; 
H.  F.  Kempe,  H.  F.  Kempe  &  Co., 
assistant  secretary  and  H.  J.  Reeve,  the 
Reeve-Fritts  Co.,  treasurer.  The  officers 
together  with  the  following,  form  the 
board  of  directors:  H.  Barrett,  Barrett, 
Christie  Co.;  R.  W.  Barry,  Drying  Sys- 

tems, Inc.;  D.  R.  Hoffman,  Steel  Sales 
Corp.;  F.  L.  Kohlhase,  National  Stamp- 

ing &  Electric  Co.;  H.  E.  Procunier, 
Moon  Manufacturing  Co.;  C.  H.  Roth, 
Roth  Brothers;  W.  Slack,  Torchweld 
Equipment  Co.,  and  E.  P.  Welles, 
Charles  H.  Besley  &  Co. 
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The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted,  Theodore  H.  Price  Publishing  Corporation,  tS  Smohange  Place,  New  York) 

MOST  of  the  speculative  m
arkets 

moved  in  unison  last  week. 
On  Monday  and  until  Tuesday 

noon  stocks,  cotton,  grain  and  sugar 
were  all  weak.  On  Tuesday  afternoon 

a  general  recovery  set  in  and  by  Fri- 
day evening  substantial  advances  had 

been  recorded. 

A  unanimity  of  movement  so  marked 
and  unusual  suggests  a  common  cause 
for  it.  It  is  probably  to  be  found  in 
the  decision  of  the  Federal  judges  who 

denied  Attorney  General  Daugherty's 
application  for  an  injunction  that 
would  have  stopped  trading  in  sugar 
futures  and  set  a  precedent  for  similar 
action  in  the  case  of  other  future 
markets. 

From  the  time  it  was  announced  that 
this  injunction  would  be  asked  for  the 
commodity  markets  had  all  been  de- 

clining and  it  was  not  until  the  plead- 
ings r'evealed  the  weakness  of  the  Gov- 

ernment's case  that  they  commenced 
to  recover  their  poise.  The  deprecia- 

tion caused  meanwhile  ran  into  the 
hundreds  of  millions  and  it  is  not 
surprising  that  it  was  reflected  in  the 
stock  market  and  by  a  slackening  in 
distributive  trade,  where  activity  is 
largely  dependent  upon  the  probability 
of  agricultural  prosperity. 

In  so  far  as  sugar  itself  is  concerned, 
it  is  worth  while  to  recall  briefly  the 
various  steps  taken  by  the  Govern- 

ment. Early  last  Autumn,  in  terms 
that  were  almost  the  equivalent  of  a 
demand,  General  Crowder  proposed 
that  the  Cuban  Government  should 
limit  the  production  of  sugar  in  the 
island  to  2,500,000  tons,  which  would 
have  been  about  five-eighths  of  a 
normal  crop. 

This  proposition  was  declined,  and 
about  two  months  *go  the  Department 
of  Commerce,  under  Secretary  Hoover, 
issued  a  bulletin  which  was  generally 
construed  as  indicating  a  serious  short- 

age in  the  world's  supply  of  sugar. 
On  this  bulletin  sugar  advanced 
sharply  and  Secretary  Hoover  then 
said  that  the  bulletin  had  been  misin- 

terpreted, but  sugar  continued  to  ad- 
vance and  Attorney  General  Daugherty 

announced  that  he  would  try  to  enjoin 
the  speculators  responsible  for  the  rise. 

Some  one  then  undertook  to  get  the 
women  to  agree  not  to  buy  sugar  and 
Mr.  Hoover  openly  expressed  his  ap- 

proval of  what  was  manifestly  a  con- 
spiracy in  restraint  of  trade.  Now  the 

injunction  has  been  refused,  the  femi- 
nine boycott  has  collapsed  and  the 

shortage  of  sugar  has  been  so  widely 
advertised  that  it  will  probably  go 
higher  than  ever.  The  record  is  cited 
to  show  the  futility  and  foolishness  of 
trying  to  control  the  markets  by  gov- 

ernmental action  as  well  as  for  the 
light  it  sheds  upon  the  intimation  of 
the  Federal  Reserve  officials  that  their 

control  of  credit  will  be  used  to  control 

prices  and  ensure  "productivity." 
Even  in  war  times  when  nearly  every 

one  approved  it,  price  control  proved 
to  be  almost  impossible  and  those  who 
attempt  it  when  the  country  is  at  peace 
are  likely  to  fail. 

As  this  has  been  realized  the  markets 
have  ceased  to  be  intimidated  and  with 
business  reported  good  to  excellent  al- 

most everywhere  it  is  quite  possible 
that  the  recent  decline  may  soon  be 
entirely  wiped  out. 

The  stock  market,  where  a  large 
short  interest  has  recently  been  created, 
seems  to  indicate  such  a  recovery,  and 

"The  steel  industry  seems  to  have 
felt  the  recent  April  storm  but  little, 
although  a  lessened  demand  for 
structural  shapes  is  indicated  by  the 
undoubted  contraction  in  building 
operation  caused  by  high  wages — 
The  money  market  shows  little  or 
no  change  and  there  is  less  talk  of 
an  advance  in  the  rediscount  rate — 
The  French  answer  to  Germany's 
offer  was  quite  as  eacpected  in  this 

country." 

the  railroad  stocks  in  particular  should 
soon  commence  to  reflect  the  April 
earnings  that  the  largest  month's  traffic 
on  record  should  yield. 
The  oil  stocks  are,  however,  still 

under  the  cloud  of  the  petroleum  war, 
and  the  small  outside  speculator  would 
do  well  to  avoid  being  drawn  into  a 
fight  of  the  giants. 
The  steel  industry  seems  to  have 

felt  the  recent  April  storm  but  little, 
although  a  lessened  demand  for  struc- 

tural shapes  is  indicated  by  the  un- 
doubted contraction  in  building  opera- 

tions caused  by  the  high  wages.  The 
copper  market  is  still  lacking  in  en- 

thusiasm at  16i  to  161  cents,  but  it 
seems  to  be  a  case  of  a  large  demand 
and  an  equally  large  supply,  with  the 
powers  that  be  opposed  to  any  great 
advance.  If  the  market  is,  as  some 
allege,  under  control,  that  control  is 
conservative. 
Corn  and  wheat,  which  declined 

sharply  under  the  shadow  of  the  in- 
junction suit,  have  been  somewhat 

steadied  as  the  monthly  report  of  the 
Agricultural  Department  indicates  a 
winter  wheat  crop  that  is  substantially 
below  the  average  of  the  last  five 

years. 
Cotton  seems  to  have  discounted  all 

that  is  presently  bearish  in  the  situa- 
tion and  the  season  is  so  backward  that 

it  will  be  easy  to  alarm  the  rather 
large  short  interest  in  new  crops. 
Wool  and  woolen  goods  continue  monot- 

onously firm,  here  and  broad. 

The   money  market   shows   little   or 

no  change  and  there  is  less  talk  of 
an  advance  in  the  rediscount  rate,  al- 

though the  offering  of  $400,000,000 
Treasury  Certificates  at  43  per  cent 
would  seem  to  indicate  that  Secretary 
Mellon  does  not  expect  any  decline  in 
the  rate.  The  weekly  statement  of  the 
Federal  Reserve  System  shows  a  gain 
of  over  $8,000,000  in  gold  and  a  re- 

serve ratio  of  76.1  which  compares 
with  75.2  per  cent  a  week  ago.  These 
figures  indicate  a  plethora  of  unused 
credit. 

The  French  answer  to  Germany's 
offer  was  quite  as  expected  in  this 
country,  but  its  uncompromising  tone 
appears  to  have  created  some  uneasi- 

ness in  Great  Britain,  where  the 
sentence  of  15  years'  imprisonment 
imposed  upon  Bertha  Krupp's  husband 
for  encouraging  resistance  to  the 
French  in  their  occupation  of  the  Ruhr 
is  rightly  regarded  as  furnishing  more 
fuel  for  the  rekindled  fires  of  Franco- 
German  hatred. 

The  optimistic  view  is  that  the  mili- 
tary strength  of  France  will  enable  her 

to  avert  the  inevitable  renewal  of  the 
war  for  some  years,  and  that  in  the 
interval  Germany  may  be  rendered  im- 

potent by  dismemberment. 

Meanwhile  America  is  gradually  re- 
conciling herself  to  chaos  as  a  per- 

manent condition  in  Europe  and  is 
becoming  indurated  to  the  disturbing 
stories  that  are  cabled  from  across  the 
Atlantic.  But  it  remains  to  be  seen 
whether  we  can  maintain  the  economic 
aloofness  that  our  political  aloofness 
implies.  This  will  not  be  decided  until 
after  the  harvest  season,  when  we 
must  find  a  market  for  the  surplus  of 
our  agricultural  production.  Until 
then  a  continuance  of  our  autogenous 
commercial  activity  at  gradually  ad- 

vancing prices  seems  to  be  indicated. 
A  novel  and  interesting  development 

is  suggested  by  a  report  from  Cuba 
which  states  that  $100,000,000  of 
American  paper  money  is  now  in  cir- 

culation in  that  island.  From  Europe 
it  is  also  reported  that  American  paper 
"dollars"  are  being  extensively  hoarded 
over  there  and  it  is  quite  possible  that 
the  belief  in  the  widely  advertised 
wealth  of  the  United  States  may  make 
our  Federal  Reserve  Notes  universally 
acceptable  as  an  international  currency 
against  which  we  will  continue  to  hold 

the  major  portion  of  the  world's  gold. 

Machine  Tool  Exhibit  in 

September 
The  New  Haven  Branch  of  the  Amer- 

ican Society  of  Mechanical  Engineers 
will  hold  its  third  annual  machine  tool 
exhibit  next  September.  The  exhibit 
held  last  September  attracted  a  crowd 
of  more  than  12,000  visitors. 
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Where  Can  German  Machinery  Makers  Compete? 
Cost  of  production  and  value  of  mark  make  open  market  with  world  almost  an  impossibility — 

More  dark  clouds  sighted  in  the  offing — Labor  troubles,  as  usual 

A  T  THE  BEGINNING  of  March  the 

J-\  market  of  the  machine  building 
J.  jL  industry,  like  that  of  most  other 
lines  of  industry,  has  entered  into  a 
new  stage,  characterized  by  a  rapid 
decline  of  business.  The  beginning  of 
this  movement  dates  back  to  the  early 
part  of  last  Fall. 

This  makes  clear  that  the  Ruhr  occu- 
pation is  not  its  organic  cause,  but  has 

only  precipitated  it.  It  is  further  easy 
to  see,  that  of  the  various  adverse  cir- 

cumstances, which  combined  to  produce 
the  rapid  downslide,  the  mark  stabiliza- 

tion stands  foremost,  the  disintegration 
of  the  country  by  the  blockade  follow- 

ing, while  shortage  of  coal  or  other  raw 
materials,  which  at  first  seemed  to  be 
the  most  threatening  item  of  the  situa- 

tion, has  so  far  played  only  a  minor 
part  in  it.  The  mark  stabilization  was 
of  the  German  Government's  own  de- 

liberate making.  The  isolation  of  the 
occupied  zones  from  the  German  in- 

terior is  a  measure  of  the  other  party  to 
the  conflict,  but  the  German  Govern- 

ment has  done  its  best  to  make  it  more 
effective  by  countermoves  of  its  own. 

Blocking  Business  by  Red  Tape 

If  one  reads  the  long  list  of  French 
ordinances  issued  for  the  district  and 
the  equally  long  German  instructions 
to  parry  them,  there  seems  indeed 
hardly  any  elbow  room  left  for  busi- 

ness activity.  Merchandise  traffic  be- 
tween the  occupied  parts  and  the  out- 

side world  has  been  reduced  to  the 
standard  of  illegal  practice  in  the  eyes 
of  one  or  the  other  of  the  hostile  par- 

ties according  to  what  line  of  conduct 
the  respective  business  man  is  taking. 
If  a  manufacturer  in  the  occupied  zones 
needs  material  from  the  interior  of  Ger- 

many or  vice  versa,  or  if  he  wants  to 
ship  his  products  to  an  outside  destina- 

tion, an  export  or  an  import  permit  is 
requJBed  and  taxes  have  to  be  paid,  ex- 

cept for  goods  which  are  on  the  Ger- 
man free  list.  The  occupying  force 

requires  the  taxes  paid  to  them  and  the 
export  or  import  permit  to  be  obtained 
from  the  allied  offices,  which  the  Ger- 

man manufacturer  is  forbidden  by  his 
Government  to  do.  Offenders  are  at 
once  black-listed,  and  such  is  the  spirit 
of  the  population,  that  the  offense  is 
considered  nothing  short  of  high 
treason.  This  has  most  effectively  pre-, 
vented  manufactui'ers  from  leaving 
scruples  behind  and  make  the  best  of 
the  situation.  It  is,  however,  an  exag- 

geration of  facts  to  pretend  that  mer- 
chandise traffic  has  stopped  entirely 

across  the  occupation  cordon.  Such  as 
is  performed  has,  however,  not  the  ap- 

pearance of  legitimate  trading,  but 
rather  of  smuggling  practice. 

That  the  severed  communication  be- 
tween the  German  West  and  the  inte- 

rior, which  are  so  essentially  dependent 
on  each  other,  has  not  immediately  re- 

sulted in  a  more  complete  disorganiza- 
tion of  business  than  has  taken  place, 

is  partly  due  to  the  reserves  accumu- 
lated in  each  part  and  partly  to  a  well- 

organized  scheme  of  redistribution  of 
the  supply.  The  buyer  on  the  one  side 
of  the  occupation  cordon   applying   to 
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the  seller  on  the  other  side  is  at  once 
directed  to  a  source  of  supply  on  his 
own  side.  The  industrial  associations 
have  taken  this  in  hand  and  are  watch- 

ing that  it  is  carried  out  in  the  spirit 
of  a  community  of  interests. 

The  coal  situation  in  the  German  in- 
terior is  even  after  three  months  of 

Ruhr  blockade  not  giving  any  cause  for 
apprehension.  The  mystery  surround- 

ing the  situation,  which  against  all  ex- 
pectations and  even  calculations  based 

upon  German  statistics  of  coal  supply, 
has  developed  no  shortage  worth  speak- 

"The  machine  building  industry 
could  doubtless  haye  withstood  the 
strain  caused  by  the  occupation, 
for  a  long  time  to  come  had  it  not 
been  for  the  attack  coming  from 
home  quarters  in  the  shape  of  mark 
stabilization.  The  business  situ- 

ation has  assumed  all  of  the  hall- 
marks of  what  is  known  from  e.x- 

perience  in  other  countries  as  a 
stabilization  crisis.  The  wisdom  of 
the  Government,  to  add  it  to  the 
difficulties  arising  from  the  occupa- 

tion, must  in  the  light  of  the  results 

be  seriously  doubted." 

ing  of,  is  now  clearly  solved  by  the 
undoubted  existence  of  large  reserves 
accumulated  prior  to  the  occupation. 
This  applies  even  stronger  to  the  sup- 

ply of  iron,  steel  and  metal.  In  addi- 
tion it  has  evidently  not  been  very  diffi- 
cult to  supplement  the  Ruhr  supply  of 

metallurgical  products  by  imports  from 
surrounding  countries  through  the  al- 

ready existing  numerous  German  trade 
organizations. 

The  machine  building  industry  could 
doubtless  have  withstood  the  strain 
caused  by  the  occupation  for  a  long 
time,  had  it  not  been  for  the  attack 
coming  from  home  quarters  in  the 
shape  of  the  mark  stabilization.  The 
business  situation  has  assumed  all  the 
hallmarks  of  what  is  known  from  ex- 

perience in  other  countries  as  a  sta- 
bilization crisis.  That  such  crisis  would 

come  one  day,  when  the  stabilization 
would  be  taken  in  hand  seriously,  every 
manufacturer  realized  fully.  The  wis- 

dom of  the  Government,  to  add  it  to  the 
difficulties  arising  from  the  occupaiion, 
must  in  the  light  of  results  be  seriously 
doubted.  Moreover,  experiences  of  the 
first  two  months  have  made  it  quite 
clear  that  the  mark  stabilization,  if  it 
was  intended  to  create  a  healthier  busi- 

ness situation  in  the  interest  of  the 

policy  of  resistance,  has  been  a  sign.^l jfailure. 
Cost  of  living  has  been  continuing 

its  upward  move  slowly  but  steadily. 
Agriculture,  the  only  really  independent 
element  of  the  population,  has  not  been 

unbending  to  the  Government's  will  or to  the  interest  of  the  national  cause. 
This  has  opposed  the  intention  of  the 
Government  to  at  least  arrest  the 
wages  at  the  level  of  tfie  last  adjust- 

ment. As  far  as  it  had  been  carried  it 
has  produced  a  perceptibly  growing 
tension  in  the  labor  situation,  which 
the  country  above  all  things  can  not 
afford.  Manufacturers  were  indeed 

giving  way  to  it  by  granting  small  in- 
creases independent  of  the  wages  tariff. 

The  often  heard  assumption,  that  there 
is  still  sufficient  margin  of  profit  left 
for  them  to  make  such  grants  without 
increasing  the  prices  or  even  after  re- 

ducing them  to  meet  the  trend  of  the 
market,  is  erroneous,  as  a  few  figures 
will  demonstrate.  Taking  as  an  in- 

stance a  machine,  whose  cost  of  pro- 
duction used  to  consist  in  pre-war  times 

of  the  following  component  parts:  ma- 
terial 500  marks,  wages  600  hours  cost- 

ing 300  marKS,  overhead  150  per  cent  on 
wages  or  450  marks,  total  1,250  gold- 
marks.  Under  present  conditions  the 
cost  of  production  would  be  the  follow- 

ing, whereby  it  has  been  taken  into  ac- 
count, that  the  efficiency  of  labor  is 

only  about  60  per  cent  and  overhead  ha.= 
grown  to  200  per  cent  of  wages: 

Labor  800  hours  at  2,300  marks  per 
hour  1,840,000  marks,  overhead  200  per 
cent  of  wages  3,680,000  marks,  material 
4,500,000  marks,  total  10,020,000  marks. 

Cost  of  production  is  therefore  about 
8,000  times  higher  than  in  pre-war 
times.  This  corresponds  exactly  vdth 
sales  prices,  which  ranged  for  machine 
tools  from  seven  thousand  to  ten  thou- 

sand times  of  the  pre-war  prices  accord- 
ing to  size.  For  export  sales  prices 

have  even  to  be  a  little  higher  on  ac- 
count of  the  export  tax,  higher  freight- 

age and  the  additional  expense  for  the 
soliciting  of  orders. 

What  Prices  Must  Be  Asked 

A  little  diagram  has  lately  been  pub- 
lished in  one  of  the  machine  buildinjr 

journals  showing  what  rate  of  exchangt- 
would  be  required  to  allow  German  ma- 

chinery to  compete  in  various  import- 
ing countries  according  to  their  rate  of 

exchange  and  their  price  level.  It  was 
found,  that  on  the  basis  of  prices  and 
cost  prevailing  German  machinerv  can 
compete  with  all  countries  at  a  rate  of 
exchange  above  25,000  marks  to  the 
dollar.  If  this  rate  of  exchange  were 
between  25  and  19,000  it  could  compete 
only  in  Sweden,  Holland,  Switzerland 
and  England  of  European  countries. 
If  it  were  below  19,000  it  could  compete 
nowhere.  This  diagrain  demonstrate> 

that  the  large  profits,  which  undoub*- edly  have  been  made,  can  only  be 
realized  as  long  as  the  downward  move- 

ment of  the  rate  allows  prices  and  cof: 
to  move  in  the  same  direction  with  thi 
movement  of  prices  ahead  of  the  other. 
This  is  also  the  reason  why  prices  of 
machinery  are  not  weakening,  although 
many  of  the  manufacturers,  by  the 
radical  contraction  of  credits  com- 

pelled by  the  Government's  measures  in furtherance  of  the  mark  stabilization, 
have  been  placed  in  a  rather  precarious 

position. The    only    positive    measure    of   the 
Government   for   the   lowering   of   the  - 

price  level,  the  reduction  of  coal  prices, " had  produced  a  slight  decrease  of  iron 
and  steel  prices,  but  only  to  the  extent 
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of  the  reduction  in  the  cost  of  produc- 
tion resulting-  therefrom.  As  a  prime 

mover  for  a  more  continuous  drop  it 
has  failed. 

Another   important    reason    why   the 
mark  stabilization  has  proved  ineffective 
in  lowering  the  price  level  is  the  lack 
of  confidence  in  the  former's  duration. 
This  fact  in  conjunction  with  the  tight- 

ness of  credit  has  caused   the  general 
retrenchment,  which  was  the  chief  cause 
of  the  sudden  collapse  of  the  market. 
Inquiries     had     almost     ceased     quite 
abruptly.    The  volume  of  orders  in  hand 
has  been  dwindling  down  by  cancella- 

tions.   Manufacturers  unable  financially 
to  work  for  stock  are  compelled  to  re- 

duce working  time.  The  Rhenish,  South 
German  and  Saxon  machine  tool  works 
have  mostly  reduced  working  time  to  24 

.  hours  per  week.  Were  the  demobilization 
ordinances  not  still  in  force,  which  pre- 

vent the  dismissal  of  workmen,  unem- 
ployment would  have  taken  place  on  a 

large  scale.    It  is  an  open  secret,  that  the 
mark  stabilization  has  been  undertaken 
chiefly    under    the    pressure    of    trade 
unions  in  the  belief  that  it  would  sup- 

port the  spirit  of  the  working  popula- 
tion.    This  has  worked   quite  satisfac- 
torily in  the   Ruhr  only,  because   sub- 
sidies from  public  funds  have  allowed 

manufacturers    to    keep    their    men    in 
bread  and  butter.     This  sort  of  official 
providence    for     the    working     classes 
could,  however,  not  extend  to  the  Ger- 

man interior  with  the   result  that  the 
income    of    the     workmen     has    been 
dwindling  down  in  consequence  of  the 
reduction  of  working  time.     The  work- 

men have  realized,  what  manufacturers 
knew  already  too  well,  that  the  mark 
rolls  only  as   long  as   it  slides  down. 
The  opposing  forces  behind  the  stabili- 

zation on  the  one  hand  and  the  exigen- 
cies of  industry  on  the  other  hand,  with 

which  the  workmen's  interests  are  be- 
coming  more   and   more    identical,   are 

engaged  in  a  fight  which  is  bound  to 
increase  in  bitterness  in  proportion  to 
the  deepening  of  the  stabilization  crisis. 
If  it  is   an   open   question,   which   side 
will  gain   the  upper  hand,   it  is   quite 
certain,  that  the  machine  building  in- 

dustry will  emerge  from  it  in  a  finan- 
cially greatly  weakened  state.   ♦   

Chamber  of  Commerce  in 
Haiti 

On  March  16  the  American  Chamber 
of  Commerce  of  Haiti  was  organized, 
With  headquarters  at  Port  au  Prince. 
The  membership  of  this  organization 
has  been  tentatively  divided  into  three 
classes:  Active,  associate,  and  honor- 

ary. Membership  at  present  is  to  be 
limited  to  American  citizens  and  firms. 

This  organization,  which  has  as  its 
principal  purpose  the  support  of  the 
convention  between  the  United  States 
and  Haiti  and  the  fostering  of  closer 
trade  relations  between  the  two  coun- 

tries, has  received  the  indorsement  of 
the  President  of  Haiti  and  the  Amer- 

ican High  Commissioner  to  that  Re- 
public.   ♦   

British  Iron  Exports  Are 
Increased 

British  exports  of  iron  and  steel 
products  increased  during  March,  the 
total  for  that  month  being  368,072  long 
tons,  as  compared  with  317,568  tons  in 
February  and  353,389  tons  in  January. 
Imports  of  iron  and  steel  into  Great 
Britain  declined  from  122,664  long  tons 
m  February  to  110,965  tons  in  March. 

Student  Engineers  Make 
Inspection  Trip 

The  western  inspection  trip  of  the 
department  of  Mechanical  and  Elec- 

trical Engineering  of  Ohio  State  Uni- 
versity has  recently  been  completed. 

The  party  left  the  Columbus,  Ohio, 
railroad  station  on  Monday  morning 
April  30  arriving  a  few  hours  later  in 
Dayton  where  the  plant  of  the  National 
Cash  Register  Co.  was  visited.  In  the 
afternoon  the  Dayton  Engineering 
Laboratories  Co.  was  visited  and  the 
plant  inspected. 
On  the  following  day  the  students 

visited  the  plants  of  the  Dayton  Power 
and  Light  Co.,  the  General  Motors  Re- 

search Corp.  and  the  Delco  Light  Co. 
Detroit  was  visited  following  Dayton 

and  the  plants  inspected  included:  Ford 
Motor  Co.,  Michigan  Copper  &  Brass 
Co.,  the  Detroit  News,  the  Great  Lakes 
Engineering  Works,  the  Hudson  Motor 
Car  Co.,  and  several  other  plants. 
Gary  Ind.,  Indiana  Harbor  and  Chi- 

cago were  also  visited  on  the  trip.  The 
plants  of  the  Inland  Steel  Co.,  the  Uni- 

versal Portland  Cement  Co.,  the  Com- 
monwealth Edison  Co.,  the  Illinois  Steel 

Co.,  the  American  Sheet  &  Tin  Plate 
Co.,  the  American  Bridge  Co.,  the  West- 

ern Electric  Co.,  the  Griffin  Wheel  Co., 
and  other  prominent  manufacturers 
were  inspected. 

PreciNlon  Tools.  Stark  Tool  Co.,  Wal- 
tliam,  Mass.  A  new  catalog  has  been  is- 

sued by  this  company  showing  its  line  of 
precision  bench  lathes,  countershafts,  mill- 

ing attachments,  screw  cutting  attachments, 
screw  machine  units  and  various  other  at- 

tachments as  well  as  the  Stark  plain  bench 
milling  machine.  Many  specifications  and 
much  interesting  data  are  contained  within 
the   twenty-five   pages. 
FUes.  Simonds  Saw  &  Steel  Co.,  Fitch- 

burg,  Mass.  Files  of  every  size  and  cut  are 
shown  in  the  recent  catalog  issued  by  the 
Simonds  Saw  &  Steel  Co.  Flat,  wedge 
shaped,  triangular,  .square,  round,  and  half 
round  files  are  described  as  to  their  use- 

fulness as  well  as  thickness  and  length. 
I.eather  Beltiiifr-  Charles  A,  Schieren 

Co.,  New  York  City.  Facts  about  belting 
and  its  application  to  machinery  are  con- 

tained in  a  catalog  recently  i.ssued  by  this 
company.  Besides  specification.s,  charts, 
layouts  and  other  data,  an  interesting  chap- 

ter is  devoted  to  the  care  and  operation  of 
belts  and  pulleys. 

MuUi-Pnrpoxe  Lathes.  Samuel  K.  Lan- 
dis,  Lancaster,  Pa.  The  Landis  multi-pur- 

pose lathe  and  cylinder  grinding  machine 
is  fully  described  and  illustrated  in  the 
catalog  that  has  just  been  issued  by  Mr. 
Landis.  The  booklet  is  attractively  made 
and  .shows  in  addition  to  the  de.scriptive  pic- 

tures of  the  product,  interior  views  of  the 
factory  at  Lancaster,   Pa. 

ani  ??i  uf^'  ""1"^  and  covering  mattresses. r-MKo^^'^I''"'^'"*'  '<"■  nickel  plating.     Santiago. «.-uba.     Agency.     Reference   No.   «262. 

«!.,    °P  .'""'  "'•'^l  produ.ts  such  as  wire  and tin   plate,   and   also  cement.     Porto  Alegre, iirazil       Agency.      Reference   No.    6263 

A^^?"{""o"''"^"'^'*«''    'yP''    of    ™a'    'hutes. 

eren"e  No   6265  '^"*""'"'»-     Purchase.    Ref- 
Gold-dredging    machinery,    apparatus    fo>- use  in  placer -mining  stamp  mills  for  quartz mming    and    similar    e<iulpment.      Guaymas. 
i^  '\''-     ri"<"hase.      Reference  No.  6266 Modern    flour-milling    machinery.      Mora- 

eice  Nrt2'6t'°'"""''-  ̂ "'•<=»'^««-  \  R^'*"- ii.r.F.?.'!'r'"'<?'"f  machinery  and  supplies. 
6269  Spain.       Agency.       Reference    No. Apparatus  and  machinery   for  producing 

P,??J^'i?'  ''"'"?.  •?°'"''^<'>'-  Montreal.  Canada. 
Purchase.     Reference  No.   6270 
Jute-weaving  machinery  and  portable 

t.mber-cutting  machines.  "^  .Saigon^  I ndi! <  hina       Purchase.     Reference  No.  6271 Embroidery    machines,    tracing    and    per- 

Re'"fere"n^ce   nT'ITiI        ̂ '"'"'^'      ̂ -'-X- 
Agricultural  machinery,  including  spinning 

IfHc/'''?.'""!    machines.        Sierra      Leon^ A    ''.•     .Purchase.      Reference  No.   6303. 

V,^5!^,»!^  v"""'    machinery    and    implements. 

n^te°ll%''Z''fiSV''-  P"-»'-««^'"J  ««-cy. 

!r.«      o    ̂ f^  machinery.     Chihuahua,  Mex- 

oes  ,fe«ir»^^^-,j  K"""^  "»"<>  Illustrated  cata- 

logs   desired.      Reference   No.    6309 

i.,>^2^.,'"^'  °,''  gne'nes  and  power  pumps, l^ndon,  England.     Agency.     Reference  No. 

drv'^*"  rhv7,  "1"''  l<l"'Pment  for  brass  foun- Jv,Lo  Christchurch,  New  Zealand.  Pur- 
thase  and  agency.     Reference  No.   6311 Machinery  and  equipment  for  rubber  heel factory.  Dublin,  Ireland.  Purchase  ntt- 

erence   No.    6312.  unnuse.     «ei- 

Electric  conveyor  for  iron  ore  with  a 
capacity    of    1,000    tons    per   hour,    over    I 

s>a?n"''*'T>?,'.  S'""''"''5''i*«'y    ̂ SO™-      Bilbao. *?»"•..•  P"'^*^^'**''-      Reference  No.    6313 

Ch^h^Inhnf  J""'"'*'''?,^  piano-player  rblls. 
No    6m        ̂ ''^""'-      Purchase.      Reference 

Tanning  machinery.  Provadia,  Bulgaria. 

Purchase.     Reference  No.   6316  '«'"'«<■ 

Internal  combustion  engines  agricultural machinery  and  implement  fea^foEg^pt Purchase  and  agency.     Reference  No.  6317. 

m„*chf,!'ir*'    l?°'?,S  '^S'^-''   ̂ "^   metal-drilling 

"rtnc^fJo.   SSls!'"'    ̂ '"''"-     ''''"''"''''■     '"''• 
Home     knitting     machines.       Wellington. 

^•lnc?Na"6319''"'''"'^'^  ̂ "^  '*^«"<=y      R°"- fi^I'^'^H"tJ'y  ̂ °I  "^«  extraction  of  turpen- 
Pn^S^**  byproducts.  Guadalajara,  Mexico. 
Purchase.      Reference  No.    6321 

Shipbuilding  machinery.  Toulon  France Agency.     Reference  No.  6328. 

Export  Opportunities 
The  Bureau  of  Foreign  and  DoineHtlc 

C'oinnierre,  Department  of  C'onimerre, 
WasltinKton.  1>.  <'.,  has  InqnirieN  for  the 
afcencies  of  machinery  and  miicliine  toolH. 
Any  information  desired  rejcarciiiiK:  tliese 
opportunitieN  rail  be  Neeured  from  tlie  above 
address  by  referring:  to  the  number  follow- 

ing each  item. 
Horticultural  tools  and  machinery.  ChrLst- 

church.  New  Zealand.  Purchase  and  agency. 
Hefeienoe   No.    6249. 

.Seed  cleaning  machinery  and  general 
agricultural  machinery.  Waimate.  New 
Z<  al.and.  Purchase  and  agency.  Reference No.   6250. 

Mechanical  tire-inflatibn  equipment  for 
garages.  Lyon,  France,  Purchase  and 
aRen<.y.     Reference  No.   6253. 

Machinery    and   wire    for    manufacturine 

National  Association  of  Purchasing Agents.  Annual  convention,  Cleveland.  May 

t?  '°,r^^;  J^-  R-  Heydon,  19  Park  Place, New  York  City,  secretary. 

National  Supply  and  .Mai-hinery  Dealers' Association;  ^<o■ltllrrn  Supply  and  Machin- 
ery Dealers'  Association;  and  the  American 

Supply  and  Machinery  Manufacturers'  As- sociation, triple  convention,  in  Cincinnati 

Po'l'P'^*'"*'  '■'•  IS'  19'  l'*23.  P.  D.  Mitchell, 1819  Broadway,  New  York  City,  is  secretary. 

American  Society  of  Mechanical '  Engi. neers.  Spring  meeting  at  Montreal.  Can. 
May  28  to  31.  Calvin  W.  Rice,  29  W.  39th 
St.,  New  York  City. 

American    Society    for   Testing   Materials. 
Annual  meeting  at  Atlantic  Citv,  June 
25  to  29.  Chalfonte-Haddon  Hall.  C.  L. 
Warwick.  1315  Spruce  St..  Philadelphia,  is 
secretary. 

Society  of  Automotive  Kngineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 19  to  23. 

American      Society     for      Steel      Trralinir. 
Eastern  sectional  meeting,  Bethlehem  Pa., 
.lune  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem, Pa. 

American    Society    for    Testing    Materials. 
Twenty-sixth  annual  meeting.  Calfonte- Haddon  Hall,  Atlantic  Citv,  N.  J.,  June  25 
J°  29.  Headquarters,  Engineers  Club  Build- ing,  1315   Spruce  St.,   Philadelphia.   Pa. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Advances — Blue  annealed  and  black  steel  sheets  up  35c. 
per  100  lb.  at  Pittsburgh  mill.  Mills  taking  on  more  busi- 

ness in  tin  plates;  although  prices  have  sagged  slightly 
during  last  week,  quotations  on  charcoal  plates  are  now 
about  lie.  per  lb.  higher  than  month  ago.  Cotton  waste, 
colored,  up  Ic.  per  lb.;  washed  white  wiping  cloths  at 
minimum  of  llic,  against  lie.  per  lb.,  one  week  ago. 

Declines — Pig-iron  quiet  generally.  Iron  and  steel  scrap 
lower.  Steel  prices  tending  downward.  Shapes,  plates  and 
bars,  $2.50@$2.60  per  100  lb.,  Pittsburgh,  for  desirable 
tonnages;  maximum  at  $2.65,  against  $2.75  recently. 
Premiums  on  plate  shipments  disappearing  from  market; 
buying  in  both  plates  and  structurals  confined  to  smaller 
tonnages.  Steel  price  peak  evidently  reached  and  passed 
with  tendency  to  approach  nearer  to  a  $2.50  base.  Price 

depression  in  nearly  all  non-ferrous  metals;  copper,  par- 
ticularly, affected  by  uncertain  foreign  situation  and  over- 

purchasing  on  the  part  of  consumers.  Dealers  purchasing 
prices  of  old  metals,  non-ferrous,  down  Ic.  per  lb.;  tending 
lower.     Spot  coke  market  receding. 

Galvanized 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations   compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $31.. iS 
Northern  Basic    32.27 
Southern  Ohio  No.  2    33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@,2.75)    34.94 

BIRMINGHAM 
No.  2  Foundry    27.00 

PHILADELPHIA 
Eastern  Pa.,  No.  2x  (sUicon  2.25@2.7S)    32.64 
Virginia  No.  2    35.17 
Basic    31.50 
Grey  Forge    31  00 

CHICAGO 
No.  2  Foundry  local    33 .00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)    33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    31.00 
Basic    3 1 .  00 
Bessemer    31.00 

IRON  MACHINERY  CASTINGS— Cost  In  cents  per  lb.  of 
1(X)  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb,: 
Detroit           5.00 
Cleveland    5 .60@6. 25 
Cincinnati    4.00@6.00 
New  York    5 .  S0@5 .  75 
Chicago    4.00(^5 .Oo 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 

No.  10         3.00@3.35  4.59  3.90  4.15 
No.  12         3.10(0,3.45  4.64  3.95  4.20 
No.  14         3.20@3.55  4.69  4.00  4.25 
No.16         3.40@3.75  4.79  4.10  4. 35 
BUck 

Nos.  17  and  21.      3.70@4.10  4.95  4.55  4.85 
Nos.  22  and  24.      3.75@4.15  5.00  4.60  4.85 
Nos.  2S  and  26.      3.80@,4.20  5.05  4.65  4.90 
No.  28        3.85@4.25  5.15  4.75  S.OO 

Pittsburgh      New  York     Cleveland    Chicago 
Nos. 
Nos. 
Nos. 
Nos. 

No. 

10  and  11. 
12  and  14. 
17  and  21. 
22  and  24. 

4.0C(g4.50 

4.10(§4.f,0 
4.40@4.90 
4.55^5.05 

No.  28. 
26         4.70^5.20 

5.00^(5,50 

5.15 5.25 

5.55 
5.70 5.85 

6.15 

4.80 
4.90 

S.20 

5.35 
5.60 

5.90 

10 
20 

5  65 

5  80 6.10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3..., 

Steel 

2   

2i  to  6... 7  and  8..  . 
9  and  10.. 
11  and  12. 

Black 
62 55 

59 
56 
54 

53 

BUTT  WELD 
Galv.  Inches 

50J  Itol-i... LAP  WELD 

Iron 
Black 

.     30 

43^ 
47^ 
43^ 411 

405 

2   

2i  to  4. 
4^  to  6. 
7  to  12. 

23 
26 
28 
26 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDl^ 
ItolJ         60  49J         JtoU       30 
2  to  3         61  50-J 

LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 
2      53 
2ito4    57 
4J  to  6    56 
7  and  8    52 
9  and  10    45 
11  and  12    44 

4' ' 

46^ 

45-5 

395 
32^ 

3U 

2    23 

2|to4    29 
4Jto6    28 
7  and  8    21 
9  to  12    16 

Galv. 

15  • 

7 

II 

13 
U 

14 
9 
IS 
14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland         Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  i«. steel  butt  welded.  52%    39%    55i%    43i%   625%   48|% 
2J  to  6  in.  steel  lap  welded.  49%    36%    53i%    40J%   595%   454% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  10%.    Cast  iron,  standard  sizes,  21}%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-1  b.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(bage).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw.. 
Cold  finished    fl.ats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

a 

as   
i   jV  toi   

New  York  Cleveland  Chicago 5.00 
6.00 

4.50 
7.00 

6.00 6.00 

7.50^8.00 
8.00 

7.3S 

5.19 
4.66 4.SS 7.50 
8.25 

7.2S 

5.80 5.66 5.80 4.40 3.90 
4.39 4.90 4.40 
4.80 

3.64 
3.46 

3.40 3.54 3.36 
3.32 3.54 3.36 
3.32 4.39 3.61 3.95 

3.64 3.71 3.40 

3.54 
3.36 

3.324 

11.00 .... 

55% 

40@55% 

50% 

8.50       14.00 7.35   
     12.25 

7.10  .      ... 
.       n  00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlats).  New  York. 
Tin,  5-ton  lots.  New  York . .  ._.   
Lead  (up  to  carlots),   St.  Louis.. . .         7.00; 
Zinc  (up  to  carlots),  St.  Louis          6.80, 

Aluminum,  98  to  99%  ingots,  MS  ̂ *"  ̂ °^^ 
ton  lots.....     26.20 

Antimony  (Chinese),  ton  spot       8.623 
Copper  sheets,   base     26.50 
Copper  wire  (l.c.l.)      19.62| 
Copper  bars  (l.c.l.)     23.50 
Coppertubing  (l.c.L)    28.00 
Brass  sheets  (l.c.l.)     21.75 
Brass  tubing  (l.c.l.)         26.50 

     17.00 
     45.00 
New  York.  7. 67 J 

New  York.  7.25 
Cleveland  Chicago 

30.00 
11.00 

25.75 

22.00 
25.25 
30.25 
25.25 
30.75 

28.50 8.75 

23.00 16.25 

19.50 

23.00 
18.75 20.50 
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Manufacturing  the  Miehle  Printing  Press 
By  HOWARD  CAMPBELL 

Westtin  Editor,  Ayneiican  Machinist 

Some  unusual  methods  —  Special  machines  and  their  operation  — 
Turning   printing   press   cylinders  —  Interesting    grinding    work 

Inspection  methods  and  tools — The  first  of  two  articles 

THE  MODERN  printing  press  is  a  ponderous,  yet 
beautiful  piece  of  work;  massive  rolls  in  a  huge 
frame,  applying  ink  with  a  delicate,  even  pressure 

to  sheets  of  paper  that  are  manipulated  by  the  most 
intricate  mechanism.  The  building  of  such  presses  in- 

cludes some  interesting  operations,  as  is  evidenced  by 
the  following  descriptions  of  methods  in  use  at  the  plant 
of  the  Miehle  Printing  Press  and  Manufacturing  Com- 

pany, Chicago,  111. 
The  operation  of  turning  cast-iron  impression  cylin- 

ders is  shown  in  Fig.  1.  The  cylinders  run  as  large  as 
30  in.  in  diameter  and  6  ft.  long.  The  machine  in  use 

here  is  an  L  H.  Johnson,  Jr.,  54-in.  lathe,  with  a  tool  rest 
designed  especially  for  this  job.  The  tools  are  of 

i'xl;]-in.  high-speed  steel  and  the  apertures  in  the  tool 
holder  are  arranged  so  that  each  tool  takes  a  cut  to  the 
left  of  the  tool  that  precedes  it.  Thus  the  five  tools  take 

a  cut  approximately  I'ii  in.  wide,  all  tools  cutting  at  tha 
same  depth,  which  is  approximately  'i  in.  After  this 
roughiiig  cut  is  completed,  a  finishing  cut  is  taken  with 
a  tool  8  in.  wide  and  the  roll  is  laid  aside  to  season. 

Experience  has  taught  that  a  cast-iron  cylinder  of  this 
size  will  season — that  is,  the  strains  in  the  metal  will  be 
released — in  from  two  to  four  weeks,  after  which  the 

finishing  cut  is  taken.  The  cylinder  is  finish-turned  on 
its  own  journals,  using  a  single  tool  I  in.  wide.  The 
48-in.  lathe  that  is  used  for  the  finish  turning  is  never 
used  for  anything  else,  in  order  that  it  may  be  kept  in 
first-class  condition. 

The  operator  shown  in  Fig.  2  is  gaging  a  cylinder 
after  the  finishing  cut  is  done.  The  matter  of  parallel 
is  the  most  important  item,  the  limit  of  a  cylinder  of  this 
size  being  0.001  in.  The  cylinders  are  of  a  number  of 
different  sizes  and  a  gage  is  supplied  for  each  size. 
These  are  tried  at  regular  intervals  on  the  master  gages 
shown  in  Fig.  3,  and  at  the  least  indication  of  wear,  they 
are  taken  to  the  tool  room  and  adjusted. 

A  Portable  Shapee 

Each  cylinder  has  a  cored  opening  in  the  side,  which 
has  to  be  finished  on  all  sides.  The  operation  is  done  on 
a  planer,  but  before  the  cylinder  goes  to  the  planer,  the 
slot  is  enlarged  to  accommodate  the  planer  tool.  This 
is  done  by  means  of  the  portable  shaper  shown  clamped 
in  position  in  Fig.  4.  The  tool,  which  cuts  on  the  down- 

ward stroke,  can  be  seen  reversed  just  above  the  open- 
ing in  the  cylinder.  The  illustration.  Fig.  5,  shows  a 

side  view  of  the  shaper,  giving  a  clearer  idea  of  the 

FIG.    1— TURNING    PRINTING   PRESS    CYLINDERS FIG.  2— GAGING  THE  CYLINDERS 
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so  that  the  cylinder  can  be  turned  as  desir
ed.  The 

handwheel  B  controls  the  gearing  by  which  the  car
riage 

is  raised  and  lowered,  and  the  handwheel  C  c
ontrols 

the  gears  that  turn  the  wheels  on  which  the  tru
ck  is 

mounted.  These  are  flanged  wheels  running  on  a  t
rack 

in  the  floor. 

The  ink  rollers  used  on  the  large  types  of  machines 

are  made  of  sections  of  steel  tubing,  closed  at  the  ends 

FIG.  3— MASTER  DISK  GAGES 

FIG.  5- 

-SIDE  VIEW  OF  PORTABLE  SHAPER 

FIG.  4- -PORTABLE  SHAPER 
 IN  POSITION 

to  form  journals.  A  number  of  tubes  ar
e  placed  with 

one  end  of  each  in  a  furnace,  where  they  are 
 heated  to 

a  welding  heat,  then  the  hot  ends  are  close.l  by 
 forging' 

using  a  Bradley  hammer  as  shown  in  Fig.  7. 
 The  dies 

are  shaped  to  taper  and  close  the  end  of  the  tub
e,  and 

when  an  end  is  partly  closed,  a  short  piece  of  ti-
in.  steel 

rod,  heated  to  welding  heat,  is  inserted  into  the  op
ening 

manner  in  which  it  operates.  A  U- 

hp.  Crocker-Wheeler  motor  drives  a 

pinion  and  gear,  which  in  turn  oper- 
ate the  crank  in  the  same  way  that 

the  crank  on  a  slotter  is  operated. 

The  upper  part  of  the  machine  can  be 

fed  across  the- cylinder  by  means  of 

the  crank  in  the  immediate  fore- 

ground. A  study  of  the  photograph 

will  reveal  both  automatic  cross  and 

lateral  feeding  mechanisms. 

The  illustration,  Fig.  6,  shows  a 

portable  or  trolley  drilling  and  tap- 
ping machine  in  position  for  tapping 

one  of  the  seventeen  holes  in  each 

side  of  the  opening.  As  the  carriage 

on  which  the  roll  rests  runs  on  a 

track  that  is  square  with  the  I-beam 
from  which  the  machine  is  suspended, 

when  the  cylinder  is  in  position  for 

drilling  one  hole,  it  is  only  necessary 

to  move  the  drill  along  the  I-beam  to 

perform  the  rest  of  the  operations. 
The  handwheel  A  controls  one  of  the 

rollers  on  which  the  cylinder  rests, 

FIG,    6- 
TROLLEY   DRILLING  AND   TAPPING  M

ACHINE 
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FIG.  7— CLOSING  END  OF  STEEL,  TUBE 

and  the  end  is  closed  around  it.  This  makes  a  solid  end 
and  of  the  necessary  strength.  A  ring  A  is  clamped 
around  the  center  of  the  piece  and  held  against  a  rest 
by  the  operator  as  shown,  so  that  the  blows  will  all  come 
at  the  same  distance  from  the  end  and  the  result  will  be 
a  smooth,  even  job.  Due  to  the  taper  in  the  die,  the 

tendency  is  for  the  tube  to  "kick  back"  away  from  the 
machine  when  the  blow  is  struck.    This  is  prevented  by 

grinding  machine.  These  rollers  vary  in  size, 
the  largest  being  4  in.  in  diameter  and  7  ft. 
long.  A  maximum  of  0.001  in.  is  the  allowance 
both  as  to  diameter  and  taper  between  ends. 
The  ink  fountain  roller,  however,  must  be  even 
more  perfect,  so  the  end  bearings  on  this  roller 
are  ground  with  the  roller  on  centers.  Then 
the  roller  is  put  into  »  machine  that  is  so 
arranged  that  the  roller  is  held  on  its  own 
bearings,  as  shown  in  Fig.  11,  and  the  rest  of 
the  roller  is  ground.  The  roller  is  revolved  by 
means  of  two  small  pins  in  the  faceplate  of  the 
machine,  which  engage  a  dog  on  the  end  of  the 
roller.  A  fluid  gage  is  used  to  test  the  roller 
before  it  is  taken  out  of  the  machine,  and  al- 

though a  limit  of  0.0001  in.  is  allowed,  the  gage 
usually  shows  the  roller  to  be  perfectly  round, 
no  variation  in  the  height  of  the  fluid  being 
visible. 

Another  grinding  job  is  shown  in  Fig.  12. 
Here  a  number  of  slider  rollers  are  being 

ground  in  a  Norton  machine  and  will  be  tested  for  accu- 

racy of  diameter  by  means  of  the  "Go  and  No-Go"  block 
gages  shown  standing  on  the  table.  The  difference 
between  the  blocks  is  only  0.00025  in.  and  every  roller 
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FIG.   8— MILLING  AND  CENTERING   ROLLERS 

steel  disks  in  the  hinged  piece  shown  at  B,  the  pieces 
being  held  against  the  tube  by  springs.  This  mecha- 

nism allows  the  tube  to  be  drawn  toward  the  machine, 
but  any  movement  in  the  opposite  direction  pulls  the 
edges  of  the  disks  into  the  tube  and  it  is  prevented 
from  further  movement  away  from  the  machine. 

The  ends  of  the  ink  rollers  are  milled 
off  and  centered  in  the  machine  shown 

in  Fig.  8,  both  operations  being  per- 
formed before  the  piece  is  removed 

from  the  machine.  The  head  which 

carries  the  tools  is  fed  cross-wise  by 
means  of  the  handwheel  A,  Fig.  9,  and 
the  centering  tool  is  operated  by  means 
of  the  handle  B.  After  the  end  of  the 
piece  has  been  milled  off,  the  head  is 
fed  to  a  stop,  at  which  point  the  cen- 

tering tool  is  in  the  correct  location 
for  centering  the  piece.  Two  jaws 
that  hold  the  work  are  operated  by  the 
wheel  and  handle  shown  at  the  left  of 
the  photograph. 

The  illustration.  Fig.  10,  shows  a 
tape  roller  being  ground  on  a  Norton 

FIG.  9— HOW  THE  TOOLS  WORK 

has  to  stand  this  inspection.  These  rollers  carry  the 

weight  of  the  type  bed,  consequently  ♦^hey  must  be  all 
of  the  same  size.   Quality  is  the  feature  of  this  job. 

The  job  shown  in  Fig.  13  is  that  of  grinding  the  hole 
in  a  governor  cam,  using  an  Onsrud  pneumatic  turbine 
grinder.  The  air  which  drives  the  grinder  is  supplied 
through  the  air  hose  shown  at  the  right  of  the  photo- 

graph. No  gears  or  belts  are  used  in  the  construction 
of  the  grinder,  the  air  driving  a  series  of  turbine  blades 
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FIG.  10 — GRINDING  AN  INK  ROLLER 
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that  can  be  controlled  at  any  speed  up  to  30,000  r.p.m. 
The  hole  in  the  governor  cam  is  2^  in.  in  diameter  and 
S  in.  long,  and  the  production  is  approximately  two  pieces 
per  hour.     The  hole  is  held  to  a  limit  of  :±z  0.0005  inch. 

FIG.  11— USING  THE  FLUID  GAGE 

PIG.  12— GRINDING  AND  GAGING  SLIDER  ROLLERS 

Winning  Confidence  Abroad 

by  Demonstrating 
A  unique  method  of  selling  machinery  in  foreign 

markets  has  recently  been  brought  to  -the  attention  of 
Trade  Commissioner  Perry  J.  Stevenson  of  the  Bureau 
of  Foreign  and  Domestic  Commerce,  stationed  at  Johan- 

nesburg, South  Africa,  arid,  as  it  has  evident  advan- 
tages, it  may  be  of  interest  to  American  manufacturers 

of  industrial  equipment  who  have  agencies  in  foreign 
markets  or  are  contemplating  the  opening  of  such 
agencies  to  distribute  their  products. 

The  American  firm  now  using  the  method  sends  into 
the  foreign  field  its  export  sales  manager,  who  has 
sample  machines  shipped  to  him  for  use  in  the  prin- 

cipal centers.  First  an  attempt  is  made  to  get  in  touch 
with  a  prominent  user  of  this  type  of  equipment,  on  a 
trial  or  demonstration  basis,  no  attempt  being  made  to 
sell  the  machine  until  after  it  has  been  running  and. has 

demonstrated  its  utility  and  economy.  In  feet,  '■his 
policy  is  adhered  to  so  rigidly  that  the  sale  of  a  ma- 

chine will  not  be  permitted  before  one  has  been  erected 
and  the  demonstration  has  been  carried  out.  The  local- 
agency  problem  is  handled  by  placing  it  with  a  firm 
selling  supplies  to  the  local  industry  for  which  the 
American  machinery  is  intended. 

The  advantages  of  such  a  sales  method  are  obvious. 

There  is  no  "overselling"  as  to  the  machine's  capacity, 
the  buyers  making  their  purchases  on  the  basis  of 
actual  accomplishment  under  their  own  working  con- 

ditions, which,  of  cource,  vary  in  the  different  markets. 
The  best  proof  of  the  value  of  the  method  rests  in  the 
success  of  the  American  manufacturer,  who  has  de- 

veloped a  trade  in  many  parts  of  the  world  along  these 
lines  without  ever  having  a  dissatisfied  customer.  Only 
machinery  that  is  right  and  is  suitable  to  local  needs 
can  be  sold  under  such  a  policy. 

Naturally  one  of  the  most  important  features  is  the 
confidence  which  is  immediately  built  up  in  the  minds 

of  prospective  buyers  when  they  see  that  the  manufac- 
turer has  sufficient  confidence  in  his  product  to  send 

out  machinery  without  any  definite  sales  being  in  sight. 
This  confidence  is  increased  by  the  presence  of  a  trained 
and  qualified  expert  who  can  superintend  the  erection 
of  the  equipment,  as  well  as  instruct  purchasers  in  its 
operation.  While  this  method  may  not  be  suited  to  all 
lines  of  industrial  equipment,  it  is  suggested  that  it 

might  well  be  followed  by  more  manufacturers  inter- 
ested in  South  African  and  other  foreign  markets. 

PIG.  13— USING  A  PNEUMATIC  GRINDING  ATTACHTMEXT 

Study  of  Quenching  Mediums 

The  object  of  a  new  investigation  started  bj'  the 
Bureau  of  Standards  during  the  past  month  is  to  obtain 
more  complete  information  than  is  now  available  on  the 
cooling  properties  of  the  ordinary  quenching  liquids 
used  in  the  heat  treatment  of  steel.  It  is  also  hoped 
that  some  information  bearing  on  the  subject  of  dimen- 

sional changes,  occurring  during  the  hardening  of  steel, 
will  be  obtained.  The  preliminary  work  has  been  de- 

voted largely  to  setting  up  the  necessary  apparatus,  but 
a  few  preliminary  experiments  have  been  carried  out 

on  quenching  nickel  cylinders  in  water  with  very  satis- 
factory results.  As  the  preliminary  work  is  now  prac- 

tically completed,  it  is  hoped  that  considerable  progress 
will  be  made  on  the  main  investigation  during  the  next 
few  weeks. 
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Solid,  built'Up,  plain  and  limit  snap  gages — Principles  of  thread  gages  and  tlisir  application- 
Plug  and  taper  thread  gages — Methods  of  gaging  screw  threads 

A  GREAT  many  forms  of  snap  gages  can  be  pur- chased in  different  sizes,  so  that  the  designer  is 
not  called  upon  to  make  them  up  except  when  the 

work  is  of  a  more  or  less  special  nature  or  when  some- 
thing of  the  variety  desired  cannot  be  purchased.  One 

of  the  principal  things  which  must  be  considered  when 

designing  gages  of  all  kinds  is  their  strength  and  rigid- 
ity. Any  type  of  gage  which  is  so  light  in  construc- 

tion that  it  springs  or  is  distorted  When  in  use  must  be 
avoided.  A  very  simple  type  of  snap  gage  is  shown  at 
A  in  Fig.  529.  This  gage  is  cut  out  of  sheet  steel  and 
it  is  used  for  measuring  the  dimension  B  shown  on  the 

Another  gage  of  similar  form,  shown  at  D,  is  of  tha 
limit  type,  the  high  and  low  limits  being  represented  at 
E  and  F.  The  anvil  G  is  perfectly  plain  but  those  o» 
the  other  side  of  the  gage  are  relieved  as  at  H  and  K. 
Care  must  be  taken  by  the  designer  to  make  sure  that 
the  high  and  low  limit  shoulders  are  not  too  close  to- 

gether, as  it  might  not  be  possible  to  use  the  gage  un-* 
less  proper  allowances  were  made.  A  type  of  snap  gage 
without  limits  and  of  a  kind  often  used  for  gaging 
flanges  or  work  of  similar  nature,  is  shown  at  L.  As 
this  gage  has  no  limits,  the  judgment  of  the  operator 
is  necessary  when  using  it.  The  example  at  M  is  of 
the  same  general  form,  but  has  limits  as  shown  at  N 
and  O.  Both  of  these  gages  are  open  to  the  same  ob- 

jections as  those  previously  mentioned. 
In  order  to  make  up  snap  gages  of  a  form  which  per- 

mits longer  life,  a  built-up  type  like  that  shown  at  P  is 
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FIG.  529— EX.\MPLE.S  OF  PLAIN  AND  BUILT-UP 
SNAP  GAGES 

work  C.  This  type  of  gage  has  no  limits  and  the  judg- 
ment of  the  operator  is  required.  In  addition,  there  is 

no  means  of  upkeep  on  the  gage,  and  when  the  gaging 
surfaces  have  been  worn  slightly  it  would  be  necessary 
to  anneal,  reforge  or  peen,  reharden  and  finish  to  size 
once  more  before  the  gage  could  be  used.  This  process 
would  require  almost  as  much  time  as  the  making  of 
a  new  gage,  hence  for  work  in  quantities  any  such 
design   is  objectionable. 
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often  used.  The  anvil  in  this  gage,  shown  at  Q,  is  made 
up  and  relieved  as  indicated.  The  opposite  jaw  of  the 
gage  R  is  n  separate  piece  which  is  screwed  to  the  other 
by  means  of  two  screws  S.  Dowels  are  also  used  to 
obtain  the  correct  relation.  When  worn  it  is  possible 
to   remove  the   portion  R  and  regrind   the   face,  thus 

FIG.  531— TYPES  OF  THREADED  PLUG  GAGES 

bringing  it  back  to  the  original  dimension.  Gages  of 
this  sort  are  often  made  in  three  parts  instead  of  two, 
using  a  filler  block  between  the  two  sides  of  the  gage. 
A  great  deal  depends  upon  the  purpose  for  which  the 
gage  is  made  and  whether  it  is  to  be  used  for  only  a  few 
pieces  or  for  a  great  number.  Limits  can  be  provided 
by  using  a  double-end  gage  or  both  sets  of  jaws  can  be 
made  at  one  end,  depending  upon  conditions. 

A  snap  gage  of  a  somewhat  different  type  is  shown 
at  T.  This  gage  also  is  of  the  built-up  type,  and  it  is 
designed  for  measuring  across  a  piece  of  flat  work. 
The  bar  U  is  of  steel,  and  at  each  end  of  it  jaws  V  and 
W  are  attached  by  means  of  screws  and  dowels  as 
shown.  The  limit  portions  X  and  Y  are  both  made  on 
one  jaw  in  order  to  simplify  the  construction.  Other 
gages  of  the  built-up  type  are  often  made  in  many 
forms,  depending  upon  the  shape  of  the  work  which  is 
to  be  gaged.  The  greatest  care  must  always  be  taken 
to  make  sure  that  the  material  used  and  the  size  are 
sufficient  to  provide  rigidity  enough,  so  that  there  will 
be  no  spring  during  use. 

Examples  of  Snap  Gages 

In  Fig.  530  are  shown  several  other  types  of  snap 
gages,  some  of  them  being  standard  forms  which  can  be 

purchased  from  various  manufacturers.  In  the  ex- 
ample shown  at  A  the  body  of  the  gage  B  is  made  of 

cast  iron  and  has  a  hardened  anvil  at  C,  opposite  to 
which  are  two  adjustable  gage  points  D.  These  points 
can  be  set  to  produce  the  limits  required  on  the  work. 
There  are  several  forms  of  gages  like  this  on  the  mar- 

ket, some  having  points  which  can  be  adjusted  without 
regrinding  and  lapping,  while  others  are  of  simpler 
form  which  are  set  approximately  to  the  size  needed  and 
afterward  ground  and  lapped  to  suit. 

Provision  is  generally  made  on  all  gages  for  a  stamp- 
ing pad  as  shown  at  E,  which  permits  of  marking  the 

gage  with  the  proper  number  so  that  it  can  be  identified. 
It  it  also  customary  to  mark  the  high  and  low  limits 
on  the  pad.  There  is  considerable  difference  in  the 
practice  of  marking  gages,  but  in  general  it  is  con- 

sidered an  advantage  to  mark  the  sizes  on  a  separate 
piece  of  brass  or  aluminum  which  can  be  fastened  to 
the  gage  and  removed  or  replaced  without  great  diffi- 

culty. It  is  advisable  for  the  designer  to  consider  the 
marking  of  every  gage  which  he  designs.  It  is  a  pecu- 

liar circumstance  that  oftentimes  the  smallest  gages 
are  required  for  parts  which  have  very  long  names,  and 
it  is  therefore  necessary  to  abbreviate  markings  as  far 
as  possible. 

Simple  Limit  Snap  Gages 

A  simple  sheet-metal  snap  gage  of  the  limit  type  is 
shown  at  F.  Gages  of  this  sort  are  useful  where  there 
are  not  great  numbers  of  pieces  to  be  inspected;  but 
there  is  no  upkeep  to  the  gage,  and  when  the  anvils 
have  been  worn  so  that  the  work  is  not  held  within  the 
necessary  limits,  the  gage  must  be  discarded.  The 
designer  should  always  be  careful  to  provide  sufficient 
metal  to  back  up  the  jaws,  as  shown  at  G,  H,  K  and  L, 
in  order  that  gages  will  not  spring  when  in  use.  Pro- 

vision must  also  be  made  so  that  there  is  plenty  of  room 
for  the  grinding  wheel  to  pass  in  between  the  anvils, 
in  order  that  grinding  or  lapping  can  be  readily  ac- 
complished. 

A  very  familiar  form  of  limit  snap  gage  is  shown 
at  M.  This  gage  is  a  drop  forging  and  it  can  be  bought 
in  various  sizes  as  needed.  The  anvils  at  N  and  O  are 
machined  to  approximately  the  sizes  required,  making 
due  allowance  for  grinding  and  lapping.  There  are 
many  cases  when  gages  like  this  can  be  used,  providing 
that  the  number  of  pieces  required  is  not  excessive;  and 
for  parts  which  are  made  in  small  quantities  these  gages 
are  quite  economical  although,  of  course,  there  is  no 
provision  for  adjustment  when  worn.  Another  type  of 
sheet-metal  gage  is  shown  at  P.  The  two  sides  of  the 
gage  at  Q  and  R  are  machined  and  lapped  to  the  limits 
required.  For  small  parts  and  work  which  is  not  pro- 

duced in  large  quantities,  gages  of  this  sort  are  often 
useful. 

Another  type  of  built-up  snap  gage  is  shown  at  S. 
This  type  of  gage  has  two  anvils  T  and  U  attached  at 
opposite    ends    of    the    bar    V.      The   anvil    strips    are 
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screwed  and  doweled  to  the  bar,  and  the  limits  are  made 
between  the  gage  points  so  that  the  go  portion  is  on 
one  side  and  the  no-go  on  the  other.  It  is  often  neces- 

sary to  make  up  gages  of  this  sort  for  measuring  across 
shoulders  or  other  work  of  a  similar  character. 

External  and  internal  threads  are  both  difficult  to 
gage,  as  there  are  so  many  factors  to  be  taken  into 
consideration  in  the  gaging  of  a  thread.  When  a  diam- 

eter is  to  be  measured  either  outside  or  inside,  it  is 

only  necessary  to  find  out  whether  the  work  is  cylin- 
drical and  whether  it  is  within  the  limits  specified  or 

not.  In  gaging  a  thread,  however,  there  are  a  number 
of  points  which  must  be  determined  and  all  of  these 
points  are  important  in  finding  out  whether  the  work 
is  satisfactory  or  not.  The  designer  should  understand 
these  various  matters,  and  for  this  reason  we  give  here- 

with sufficient  data  so  that  an  understanding  of  the 
requirements  will  be  gained. 

Requirements  in  Thread  Gaging 

(1)  Outside  Diameter  of  Thread. — It  is  evident  that  a 
screw  could  not  be  assembled  in  a  tapped  hole  if  it  were 
to  be  made  too  large,  and  conversely,  if  the  diameter 
were  too  small  the  fit  would  be  loose  on  the  thread  and 
would  be  generally  unsatisfactory.  For  these  reasons 
the  outside  diameter  must  be  measured. 

(2)  Pitch  Diameter — The  diameter  on  the  pitch  line 
is  important  and  the  dimensions  of  this  portion  must 
be  carefully  gaged.  Too  great  an  amount  of  variation 
in  the  pitch  diameter  causes  a  loose  or  a  tight  thread 
and  one  which  will  not  give  good  results. 

(3)  The  Angularity  of  the  Thread — This  is  an  im- 
portant point,  as  different  angles  in  the  male  and  female 

members  would  be  likely  to  cause  a  wedging  action  and 
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FIG.    533 — ORDINARY   TYPES   OF  THREAD   GAGES   AND 
THEIR  APPLICATION 

an  unsatisfactory  piece  of  work.  Trouble  is  not  usually 
caused  by  this  matter,  as  it  is  comparatively  easy  to 
establish  the  angles  of  the  thread  when  machining. 

(4)  Lead  of  the  Thread — This  item  is  one  of  the 
most  important  considerations  when  gaging  either  ex- 

ternal or  internal  threads.  The  amount  of  tolerance 
which  is  permitted  in  the  lead  of  a  thread  cannot  be 
great,  or  it  would  cause  a  very  bad  wedging  action 
which  would  be  objectionable. 

(5)  Root  Diameter  of  the  Thread — This  is  the  small- 
est diameter  of  the  screw  and  it  is  taken  at  the  bottom 

or  root  of  the  thread.  The  measurement  is  obtained  at 
right  angles  to  the  axis  of  the  screw.  Naturally  if  the 
screw  thread  has  not  been  cut  deep  enough,  it  cannot 
be  assembled  with  its  mate. 

The  points  mentioned  here  are  the  most  important  as 

FIG.  534— SEVERAL  METHODS  OF  GAGING  THREADS 

applied  to  those  gages  which  are  used  for  screw  threads. 
A  complete  system  of  gaging  should  theoretically  test 
all  of  these  elements.  In  actual  practice,  however,  the 
pitch  diameter,  the  angle  of  the  thread  and  the  lead  of 
the  thread  are  the  points  which  call  for  the  most  careful 
attention.  The  permissible  errors  in  these  elements 
are  dependent  largely  on  the  character  of  the  work 
which  is  being  manufactured.  As  we  are  chiefly  con- 

cerned with  the  design  of  gages  for  screw  threads,  it 

is  not  necessary  to  enter  into  a  discussion  of  the  tol- 
erances which  have  been  established  by  different  manu- 

facturers for  screw  threads.  American  manufacturers 
have  adopted  no  fixed  rule,  although  several  concerns 
have  established  tables  of  tolerances  which  have  been 
found  to  fulfill  the  needs  of  their  particular  products. 

In  the  manufacture  of  thread  gages  a  somewhat 

greater  amount  of  tolerance  must  be  permitted  on  ac- 
count of  the  distortion  and  changes  caused  by  harden- 
ing. Thread  gages  wear  much  more  rapidly  than  other 

types,  so  that  it  is  advisable  to  give  as  much  manu- 
facturing tolerance  as  possible.  There  has  been  no 

definite  rule  established  to  determine  a  safe  amount, 
but  in  general  the  lead  will  pass  inspection  if  held 
within  a  tolerance  of  0.001  to  0.002  in.    The  pitch  diam- 
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eters  should  not  be  permitted  to  vary  more  than  0.0001 
to  0.00025  in.,  depending  upon  the  size.  The  angle  of 
the  thread  is  generally  held  to  very  close  limits  because 
it  directly  affects  the  pitch  diameter;  therefore  the 
limits  should  not  be  greater  than  those  provided  for  the 
pitch  diameter  of  the  thread. 

Several  simple  types  of  threaded  plug  gages  which 
are  in  common  use  are  shown  in  Fig.  531.  In  the  ex- 

ample A  the  gage  is  made  entirely  of  one  piece,  threaded 
at  B  and  with  a  knurled  handle  C.  A  gage  of  this  sort 
has  no  limits  and  is  simply  used  to  test  a  hole  to  make 
sure  that  the  screw  will  enter  it.  The  judgment  of  the 
operator  is  a  factor  when  using  this  gage.  The  example 
shown  at  D  has  a  knurled  handle  E,  and  at  each  end 
there  are  threaded  portions,  F  and  G,  which  are  made 
with  limits  to  establish  the  sizes  desired.  Gages  of 
this  sort  may  be  made  up  in  unit  form  or  the  threaded 
plugs  may  be  made  separately  and  inserted  in  the 
handle. 

For  work  of  larger  diameter  a  gage  may  be  made  up 
like  that  shown  at  H  in  which  the  threaded  member  K 
is  fastened  to  a  handle  L  of  suitable  form.  The  method 
of  fastening  is  optional  with  the  designer.  The  threaded 
portion  of  this  gage  is  of  uniform  section  in  order  to 
avoid  distortion  in  hardening  as  much  as  possible.  An- 

other type  of  gage  for  larger  diameters  is  shovra  at  M. 
In  this  case  the  handle  N  and  the  portion  O  may  be 
made  of  aluminum  if  desired,  and  the  threaded  portion 

P  held  in  place  by  means  of  a  special  screw  Q  as  indi- 
cated. The  advantages  of  this  type  of  gage  are  the 

lightness  obtained  and  the  ease  with  which  replace- 
ments can  be  made  when  worn.  Other  methods  of  fast- 
ening the  threaded  portion  in  place  can  be  used  if 

desired. 

Taper  Thread  Gages 

One  of  the  most  common  forms  of  taper  thread  is 
that  used  for  pipe  work,  although  there  are  also 
straight  pipe  threads  which  are  gaged  in  the  same  man- 

ner as  any  straight  thread.  In  determining  limits  on 
pipe  thread  gages  it  must  be  remembered  that  the  gage 
would  be  tried  in  or  on  the  thread  by  hand,  whereas  the 
work  itself  when  in  use  as  a  pipe  fitting  or  connection 
would  be  screwed  together  by  the  use  of  a  pipe  wrench. 
For  this  reason  due  allowance  should  be  made  in  the 
gage  to  take  care  of  this  condition. 

Fig.  532  shows  several  diagrams  of  taper  threads 
and  illustrates  points  of  importance  in  connection  with 
their  gaging.  In  the  diagram  A  the  fitting  B  is  being 
tested  by  means  of  a  male  thread  gage  C.  In  the  sec- 

tional diagram  at  D  the  dimension  E  is  the  total  amount 
which  the  male  pipe  enters  the  female  when  screwed  up 
tightly  by  a  wrench.  The  dimension  L  indicates  the 
full  length  of  perfect  threads,  while  dimension  T  indi- 

cates two  threads  more  than  L.  Dimension  F  is  the 

distance  that  an  "American  Briggs  Ring"  should  screw 
onto  the  pipe,  and  the  amount  W  is  the  distance  which 
must  be  screwed  up  by  a  wrench  to  form  a  tight  joint. 

The  total  distance  E  is  the  thickness  of  a  "Full  Briggs 
Ring"  which  gages  the  entire  thread. 

The  "American  Briggs  Ring"  used  for  gaging  is 
recommended  by  the  A.  S.  M.  E.  This  gage,  being  thin, 
allows  for  imperfections  existing  in  the  front  threads 
of  a  pipe  die,  yet  makes  certain  that  the  small  end  of 
the  pipe  will  be  flush  with  the  small  end  of  the  gage 
when  it  is  threaded  correctly.  An  allowance  is  usually 
made  of  one  thread  plus  or  minus  to  provide  the  tol- 

erance.   As  a  general  thing  it  is  not  advisable  to  manu- 

facture pipe  thread  gages,  as  they  have  been  stand- 
ardized to  such  an  extent  that  they  can  be  purchased 

at  very  reasonable  prices. 
Referring  to  diagram  K  the  difference  between  the 

positions  of  the  Full  and  American  gages  is  clearly 
shown  at  M  and  N.  The  difference  between  the  posi- 

tions of  a  pipe  screwed  in  by  hand  and  that  made  up 
tightly  by  means  of  a  wrench,  is  shown  in  the  diagrams 
0  and  P.  It  will  be  seen  that  the  latter  has  entered  the 
female  member  a  distance  indicated  by  the  dimension  Q. 

The  example  at  0  shows  a  considerable  difference  in  the 
distance  entered. 

Application  of  Thread  Gaging  Principles 

In  order  to  illustrate  the  principles  of  thread  gaging, 
several  diagrams  are  given  in  Fig.  533.  Let  us  assume 
that  an  8  p.i.,  U.S.S.  thread  is  to  be  gaged,  and  that  we 
wish  to  make  certain  that  the  pitch  of  the  thread  is 
correct.  A  templet  form  such  as  that  shown  at  A  can 
be  applied  to  the  thread,  and  slight  errors  in  the  lead 
will  not  ordinarily  be  apparent.  A  gage  may  be  made 
up  of  sheet  metal  for  determining  whether  a  thread 
is  8,  10  or  12  p.i.,  and  it  will  show  this  distinctly.  It 
cannot,  however,  be  relied  upon  to  determine  errors  in 
the  lead  of  the  screw.  The  form  shown  at  B  can  be 
used  to  obtain  a  rough  approximation  of  the  condition, 
and  the  portion  C  can  be  standard  while  those  at  D  and 
E  are,  respectively,  over  and  under  the  lead  0.002  in. 
A  great  deal  depends  upon  the  operator  who  is  using 
gages  of  this  sort,  but  such  gages  cannot  generally  be 
relied  upon  except  in  the  hands  of  a  man  who  is  ac- 

customed to  their  use. 

The  example  shown  at  F  is  a  plain  ring  thread  gage 
which  is  made  up  in  the  form  shown  and  provided  with 
adjusting  screws  at  G  and  H  which  permit  it  to  be 
expanded  or  contracted  as  desired.  This  gage  is  also 
cut  at  K  and  L  to  provide  for  expansion.  Another  type 
of  gage  made  on  a  similar  principle  is  shown  at  M,  the 
only  real  difference  between  this  gage  and  the  one  pre- 

viously shown  being  in  the  general  shape  of  the  gage. 
Neither  of  the  gages  F  and  M  are  provided  with  limits, 
but  the  same  principle  can  be  used  to  make  limit  gages 
by  employing  a  construction  like  that  shown  at  N.  Here 
the  gage  has  a  threaded  portion  at  each  end,  and  these 
threaded  holes  are  made  of  suitable  size  to  provide  the 
necessary  tolerance. 

A  thread  limit  snap  gage  for  determining  pitch  diam- 
eters of  threads  is  shown  in  the  diagram  at  0.  This 

gage  is  a  patented  type  having  an  anvil  consisting  of 
two  points  as  indicated  at  P,  and  opposite  to  this  anvil 
and  midway  between  the  two  points  there  is  a  point  Q. 
The  advantages  of  this  type  of  gage  are  that  there  is 
much  less  chance  for  errors  which  might  be  caused  by 
drunken  threads  or  thread  angles  which  are  too  sharp 
or  too  blunt.  These  conditions  are  indicated  at  R,  S 
and  T. 

Difficulties  of  Gaging  Threads 

The  example  R  indicates  the  contact  which  wfculd  be 
obtained  by  a  gage  point  in  the  event  that  the  thread 
angle  were  too  obtuse.  In  the  example  S  the  angle  of 
the  thread  is  too  acute,  while  in  the  example  T  the 

thread  is  "drunken"  and  the  angle  on  one  side  is  dif- 
ferent from  that  on  the  other.  It  must  be  i*emembered 

by  the  designer  that  the  gaging  of  screw  threads  is 
almost  a  science  by  itself,  and  we  are  only  giving  some 
of  the  fundamental  points  which  are  of  importance  with 
respect  to  the  subject,  as  a  lengthy  discussion  would 
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require  too  much  space  and  for  this  reason  would  be 
prohibitory. 

Several  applications  of  gages  to  the  measurement  of 
threads  are  shown  in  Fig.  534.  The  example  at  A  is  a 
type  of  off-set  gage  having  anvils  B  and  C  which  are 
threaded  to  correspond  with  the  pitch  of  the  work  being 
tested.  This  gage  is  patented  and  the  advantages 
claimed  for  it  are  convenience  of  operation  and  long 
contact  with  the  thread,  which  enables  the  operator  to 
readily  detect  errors  in  the  lead  and  pitch  diameter  of 
the  screw.  The  end  view,  shown  at  D,  gives  a  good 
idea  of  the  general  construction.  The  anvil  B  is 
tongued  so  that  it  fits  the  body  of  the  gage.  One  side 
of  this  anvil  represents  the  go  portion,  while  the  other 
side  is  for  the  no-go  part  of  the  gage.  The  lower  anvil 
C  is  so  arranged  that  it  can  be  tipped  and  tilted  to 
compensate  for  wear,  and  also  for  adjustment.  This 
method  of  fastening  gives  longer  life  to  the  gage  and 
permits  resetting  when  worn.  The  anvils  are  remov- 

able and  replaceable  so  that  different  pitches  and  diam- 
eters can  be  supplied. 

Use  of  Wires  in  Thread  Gaging 

The  use  of  very  accurate  wires  in  measuring  threads 
has  been  proven  one  of  the  most  successful  methods. 
It  is  necessary  when  using  this  system  to  obtain  wires 
of  very  accurate  diameter,  and  after  they  are  laid  in 
the  threads  on  opposite  sides  of  a  screw,  the  measure- 

ment can  be  taken  across  the  wires.  The  advantages 
of  this  method  of  measuring  are  that  the  measurement 
obtained  bears  a  definite  relation  to  the  theoretical  root 
of  the  thread  on  each  side  of  the  screw.  After  obtain- 
mg  this  measurement,  the  actual  pitch  diameter  can  be 
readily  determined  by  working  out  a  simple  problem  in 
trigonometry. 

In  the  example  shown  at  F  a  sectional  view  is  taken 
through  the  center  of  a  screw,  and  wires  are  shown  at 
G,  H  and  K  on  one  side  and  at  L  on  the  other.  The 
ordinary  method  of  measuring  is  to  place  two  wires  at 
G  and  H  and  a  third  wire  opposite  to  them  and  midway 
between  them  at  L,  and  then  to  measure  across  the 
wires  by  means  of  micrometers.  A  test  can  be  made  for 
defective  threads  by  using  three  wires  on  one  side  and 
one  on  the  other  as  shown,  and  then  noting  whether  any 
of  the  three  wires  are  loose  or  whether  they  are  per- 

fectly tight.  In  a  theoretically  perfect  thread  and  with 
wires  very  carefully  gaged,  the  anvil  and  the  microm- 

eter should  bear  with  the  same  amount  of  pressure  on 
all  three  wires.  As  a  general  thing,  however,  only  the 
two  wires  G  and  H  are  used  on  one  side  of  the  thread 
and  the  wire  L  on  the  other. 

Special  Measuring  Points 

An  attempt  to  obtain  a  somewhat  similar  result  by 
means  of  special  measuring  points  is  shown  in  the  ex- 

ample E.  Here  one  of  the  micrometer  anvils  is  cut 
out  as  shown  at  M,  so  that  it  will  straddle  the  thread. 
The  other  anvil  of  the  gage  is  made  like  that  at  N  so 
that  it  will  enter  between  the  threads.  A  very  good 
approximation  of  the  diameters  can  be  obtained  by  this 
method.  As  previously  mentioned,  we  do  not  consider 
it  desirable  nor  necessary  to  go  into  the  theoretical  gag- 

ing of  screw  threads  to  a  great  extent,  as  this  subject 
would  require  more  space  than  appears  desirable  from 
the  viewpoint  of  the  tool  engineer.  We  have,  however, 
taken  up  some  of  the  principal  points  which  must  be 
considered  in  gaging  screw  threads  and  others  will  be 
mentioned  under  the  heading  of  Inspection  Gages. 

Sound  Advice  on  Foreign  Selling 
The  results  of  an  extensive  trip  abroad  for  the  pur- 

pose of  selling  goods,  arranging  agencies,  or  similar 
purposes,  frequently  are  nullified  through  the  fact  that 
too  little  time  is  allowed  for  stops  at  the  various  places 
to  be  visited,  states  an  editorial  in  Commerce  Reports, 
published  by  the  Bureau  of  Foreign  and  Domestic  Com- merce. 

It  sounds  like  a  truism  to  say  that  it  is  impossible  to 
secure  full  advantage  of  a  commercial  trip  in  foreign 
countries  unless  ample  time  is  employed  to  do  the  job 
well.  Nevertheless,  there  are  numerous  instances  of 
expensive  journeys  abroad  that  have  been  largely  in- 

effective because  the  traveler  has  not  stayed  long 
enough  in  the  several  cities.  This  is  all  the  more  la- 

mentable when  a  small  additional  expenditure  of  time 
and  money  might  spell  the  difference  between  failure 
and  success. 

There  are  still  a  considerable  number  of  business  men 
in  the  United  States  who  believe  it  feasible  to  make  a 
commercial  circuit  of  South  America  and  be  back  in 
New  York  within  two  months  from  the  date  of  depar- 

ture. It  seems  scarcely  necessary  to  say  that  such  a 
"whirlwind"  trip  is  not  likely  to  garner  much  business. 

Plenty  of  time  should  be  allowed  for  the  field  to  be 
thoroughly  covered,  with  a  margin  for  contingencies. 
One  should  not  lose  sight  of  the  fact  that  practically  a 
whole  day  is  frequently  required  in  disembarking  from 
a  steamer  and  getting  installed  in  a  hotel.  The  trav- 

eler should  make  a  special  effort  to  become  as  cordially 
acquainted  as  circumstances  permit.  The  benefits  of  a 
personal  acquaintanceship  are  likely  to  be  very  real. 
It  is  well  to  keep  this  bond  intact  after  one  returns  to 
the  United  States.  Seasonal  greeting  cards  and  an  occa- 

sional personal  letter,  as  occasions  warrant,  are  valu- 
able factors  in  maintaining  contact  with  acquaintances 

abroad. 

Mathematical  Equations  for  Heat  Conduc- 

tion in  the  Fins  of  Air-Cooled  Engines 
Report  No.  158  of  the  National  Advisory  Committee 

for  Aeronautics,  prepared  by  D.  R.  Harper,  3rd,  and 
W.  B.  Brown  has  just  been  issued  by  the  Government 
Printing  Office.  It  deals  with  the  problem  of  reducing 
actual  geometrical  area  of  fin  cooling  surface,  which  is, 
of  course,  not  uniform  in  temperature,  to  equivalent 
cooling  area  at  one  definite  temperature,  namely  the 
temperature  prevailing  on  the  cylinder  wall  at  the  point 
where  the  fin  is  attached  to  it.  To  consider  all  of  the 
cooling  surface  as  if  it  were  a  part  of  the  cylinder  wall 
and  100  per  cent  affected  is  made  possible  by  this 
method  of  treating  the  problem. 

The  essence  of  the  paper  is  an  examination  into  the 
magnitude  of  errors  involved  in  using  mathematics  in 
a  convenient  form,  and  a  determination  of  the  correc- 

tions which  are  necessary  for  accurate  work.  The 
mathematical  expressions  involved  are  quite  compli- 

cated, but  the  results  of  the  work  are  collected  in 
graphical  form  in  a  series  of  charts,  so  that  the  engi- 

neer can  use  the  simple  formula  developed,  and  apply 
to  it  corrections  readily  obtained  from  the  charts,  thus 
entirely  avoiding  all  higher  mathematics. 

A  copy  of  this  report  may  be  obtained  upon  request 
from  the  National  Advisory  Committee  for  Aeronautics, 
Washington,  D.  C. 
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Need  of  Straightening  in 
Automobile  Repair  Work 

By  Donald  A.  Hampson 

BECAUSE  the  automobile  business  "looks  good"  to 
them,  many  machinists  give  up  their  positions  and 

go  into  the  repair  departments  of  garages.  As  many 
more  cast  longing  eyes  in  the  same  direction  but  hesi- 

tate about  leaving  steady  work  for  jobs  in  a  seasonal 
business. 

But  before  making  the  change,  machinists  ought  to 
consider  well  all  sides  of  the  matter.  It  is  all  right 

to  add  automobile  work  to  one's  store  of  experience, 
though  if  this  is  the  only  reason  for  making  a  change, 
the  disadvantages  outweigh  the  advantages  and  the 
machinist  who  has  a  car  of  his  own — most  of  them  do — 
can  get  nearly  all  the  experience  from  it  that  he  needs 
aside  from  shop  work,  and  that  is  the  same  for  an 
automobile  shaft  as  for  a  saw  mandrel. 

The  disadvantages  of  the  business,  as  a  trade,  are  the 
letting  down  of  standards  and  discipline,  the  dirty  char- 

acter of  the  work,  and  the  hours.  Except  in  the  rela- 
tively few  big  garages  and  service  stations  where 

mechanics  work  regular  shifts  and  where  each  man  is 
assigned  to  a  certain  job,  such  as  a  lathe  job  or  a 
floor  job,  these  unfavorable  conditions  obtain.  In  most 
garages,  the  mechanics  have  to  do  all  sorts  of  crawling 
in  the  dirt  and  grease  and  they  never  know  when  they 
can  quit  at  night.  Sandwiched  in  are  occasional  par- 

ticular lathe  or  milling  or  grinding  jobs. 
If  a  machinist  has  the '  initiative  and  foresees  a 

time  when  he  will  establish  a  garage  and  repair  busi- 
ness of  his  own,  then  the  experience  outlined  is  not  as 

serious.  But  even  before  embarking  on  this  career,  the 
machinist  without  business  experience  ought  to  seek 
the  advice  of  a  banker  or  business  man  who  is  able  to 
point  out  the  effects  of  competition,  the  losses  that 
every  business  must  bear,  and  the  hundred  items, 
unthought  of,  usually,  that  have  to  be  paid  for  out  of 
the   hourly   charges   for  work. 

Some  machinists  break  away  from  the  craft  and  go 
in  for  battery  work  or  radiator  work  or  tire  repairs 
or  the  gas-and-oil  station.  Others  start  a  repair  busi- 

ness in  a  vacant  barn,  with  no  other  equipment  than 
hammer  and  pliers.  Occasionally,  a  man  who  has  saved 
his  money  buys  a  cylinder  grinding  machine  and  goes 
in  for  a  special  line  of  work  that  is  in  keeping  with 
his  skill  and  training  as  a  machinist.  On  general  prin- 

ciples, a  specialty  can  be  worked  up  into  a  profitable 
trade,  more  so  than  any  other  form  of  repairs. 

Need  a  Shop  for  Straightening 

There  is  one  line  of  repair  work  that  is  practically 
untouched  so  far  as  specialization  is  concerned,  yet  is 
peculiarly  adapted  to  segregation  and  placing  in  a  one- 
or  two-man  shop.  There  is  a  never-ending  volume  of 
straightening  to  be  done,  and  it  can  be  made  to  pay 
much  better  than  ordinary  repairs. 

The  "straightening  shop"  is  badly  needed  in  the  auto- 
mobile repair  business  and  the  machinist  of  ability  in 

that  line  will  be  received  with  open  arms.  The  wear 

and  tear  of  everyday  running,  the  uncorrected  loose- 
nesses, clean  breaks,  little  accidents  of  driving,  and  all 

the  happenings  included  under  the  name  of  "wrecks" 
serve  to  feed  the  job  list  of  the  straightening  shop. 

An  expenditure  for  equipment  that  would  put  in  only 
the  gas  tank  and  pump  of  a  garage  or  would  but  poorly 

equip  another  specialty  shop,  will  fit  up  the  place  in 
first-class  shape  for  straightening.  The  shop  can 
always  be  started  with  one  press,  adding  to  this  as 
business  warrants,  or  a  complete  equipment  can  be  in- 

stalled at  the  start  if  financial  arrangements  suit.  A 
list  of  equipment  follows: 

Screw  straightening  press  with  attached  centers. 
Garage  press  for  general  pressing  and  straightening. 
Heavy  vise  set  on  a  good  solid  bench. 
Cast  iron  plate  or  block  about  24x72  in.,  on  bench  or  on  legs. 
Second-hand  lathe  60  in.  between  centers,  about  18  in.  swing. 
Lathe  in  good  condition,  12  in.  swing,  31  in.  between  centers. Anvil  and  sledge. 

There  is  no  single  item  more  expensive  than  the 
12-in.  lathe,  which  is  near  the  end  of  the  list  in  order 
of  necessity.  And  such  a  lathe  may  be  purchased  new 
for  $400  or  so.  The  other  lathe  is  a  second-hand  one. 
Any  of  the  dealers  in  the  back  of  this  number  can 
furnish  a  lathe  for  this  work  for  |200  or  less.  This 
lathe  would  be  used  for  swinging  complete  rear  axles 
or  drive  shaft  assemblies  or  crankshafts  with  the  fly- 

wheel on.  On  work  of  this  kind,  what  is  required  is 
the  pair  of  centers  upon  which  to  twirl  the  work  and 
a  readily  moved  part  for  checking  up  at  any  point,  the 
same  being  the  carriage  and  tool  rest.  The  chances  are 
that  a  good  many  times  it  will  be  convenient  to  use  a 
bar,  fulcrumed  on  the  toolpost,  in  straightening  a  piece 
held  on  the  centers  and  for  this  reason,  if  for  no  other, 
a  first-class  lathe  ought  not  to  be  installed  in  the 

straightening  shop." 
The  12-in.  lathe  is  needed  for  the  miscellaneous  oper- 

ations that  have  to  be  done  on  shafts  after  they  are 
straightened.  Sometimes  a  journal  has  to  be  skimmed 
off  to  make  it  straight  and  smooth  before  fitting  to  a 
bronze  bushing,  sometimes  a  thread  must  be  chasecS 
where  it  was  battered  over  in  getting  the  shaft  out,  and 
sometimes  it  is  better  to  take  a  facing  cut  off  a  flange 
than  try  to  straighten  it.  For  these  jobs  and  for  accu- 

rately testing  parts  on  their  centers  a  small  lathe  in 
good  shape  is  required.  Such  lathe  needs  to  be  long 
enough  to  take  in  an  axle  shaft. 

But  the  most  essential  tool  in  the  straightening  shop 
is  the  screw  press  which,  in  most  machine  shops,  is 
placed  on  a  bench  near  a  window  or  other  location  where 
the  light  is  good.  These  presses  are  well  known  to 
machinists,  but  they  are  little  knovni  and  little  used 
in  garages.  They  have  anvils,  or  supporting  blocks, 
that  are  adjustabfe  for  spacing  to  suit  any  degree  of 
bend.  Of  great  assistance  is  the  graduated  dial  upon 
the  screw,  which  enables  the  workman  to  repeat  a  given 
pressure  should  it  be  necessary,  and  to  vary  it  by  known 

degrees. 
A  time-saving  feature  of  these  presses  is  the  pair  of 

adjustable  centers  that  is  attached  immediately  in  the 

front.  By  means  of  them,  the  workman  may  "press 
and  test"  as  many  times  as  may  be  required  but  he 
never  has  to  take  a  step  away  in  order  to  check  up  on 
the  progress  of  the  work. 

More  valuable  than  at  first  appears  is  the  bench 
block  for  straightened  work.  Upon  its  machined  sur- 

face, all  kinds  of  checking  and  squaring  may  be  done. 
Connecting  rods  may  be  checked  for  alignment  and 

babbitt  may  be  poured.  And  upon  the  block  the  "rolling 
test"  for  turned  parts  may  be  made,  a  test  that  often 
shows  more  of  the  general  condition  at  a  glance  than 
the  center  test  does  after  considerable  work.  Then, 
too,  it  is  suitable  for  testing  parts  made  in  automatic 
machines  which  seldom  have  center  holes. 



May  24,  1923 Build  Bigger  Profits  with  Better  Equipment 761 

Repairing  London's  Omnibuses 
By  I.  WILLIAM  CHUBB 

European   Editor,  American  Machinist 

The  first  of  three  articles — Overhauling  omnibuses 
on  a  production  basis — Mileage  made  and  number 

of  passengers  carried — Description  of  shops 

OF  PUBLIC  means  of  conveyance  in  London,  the 

motor  omnibus  has  undoubtedly  made  the  great- 
est headway  within  recent  years  and  London  now 

has  no  more  dependable  service.  But  only  comparatively 

recently  has  this  been  true.  Now,  thanks  to  the  atten- 
tion paid  to  vehicles,  the  lost  mileage  through  break- 

downs is  only  about  3  miles  in  10,000.  This  result  may 
fairly  be  claimed  as  a  triumph  for  the  engineer,  though 
achieved  at  the  instance  of  the  police  (that  is  the  licens- 

ing authorities)  whose  requirements  have  always  been 
severe.  The  London  General  Omnibus  Co.  has  just  off 
the  Chiswick  High  Road,  Gunnersbury,  W.,  an  overhaul 
department  with  works  measuring  857x352  ft.  in  which 
every  motor  bus  that  has  been  on  the  road  is  periodically 
taken  literally  to  pieced  to  repair  or  renew,  as  by  police 
regulations  this  is  necessary  before  passing  to  the 
authorities  for  the  annual  license  for  further  running. 

Prior  to  dealing  with  some  of  the  shop  methods  em- 
ployed, in  order  to  preserve  a  sense  of  proportion,  it  is 

necessary  to  state  that  the  omnibus  company  forms  a 
section  of  a  London  transport  combination  employing 
about  32,000  people  and  has  a  fleet  of  about  3,000  motor 
buses,  the  largest  of  which  car  ry  54  passengers  each.  The 
buses  run  more  than  one  hundred  million  car-miles  in 
the  course  of  a  year  and  the  passengers  carried  amount 
to  a  billion.  In  the  shops  at  Gunnersbury,  on  a  site  of 
31  acres,  with  works,  offices  and  canteens  covering  16 
acres,  some  75  buses  a  week  are  overhauled  though  the 
plant  is  arranged  to  do  100  a  week  and  at  the  moment 

FIG.  1— BODY  LIFT  AND   ELECTRIC  TRUCK 

about  2,400  workpeople  are  employed.  In  addition,  tht 
garages  are  supplied  with  spare  engines,  gearboxes  and 
other  parts. 

Repair  work  progresses  through  the  various  sections 
with  the  machine  tools  grouped  to  deal  completely  with 
a  given  unit  or  component,  engines  of  four  types,  foi 
example,  being  dealt  with  on  the  same  line.  The  com- 

pany has  about  30  garages  for  buses  operating  in  vari- 
ous districts.  Buses  are  docked  and  examined  about 

every  three  weeks  and  worn  parts  replaced  where  neces- 
sary, engines  being 

changed  every  six 
months  and  all  units 
and  parts  supplied 
from  the  central 
overhaul  works.  The 
advantage  of  the 
central  repair  shops 
will  be  seen  in  the 
oificial  statement 

that  before  the  Gun- 
nersbury plant  was 

operating  fully,  the 
average  time  taken 
for  a  complete  bus 
overhaul  was  16  days, 
whereas  4  days  is 
now  the  usual  period. 

Previously  the  an- 
nual loss  in  the  work- 

ing capacity  of  a  ve- 
hicle was  about  4* 

per  cent;  now  it  is 
rather  more  than  1 
per  cent.  The  body 
is  attended  to  in  from 
two  to  three  days 
but  a  chassis  can  be 
completely  overhauled  the  same  day,  two  hours  being 
required  to  dismantle  it  and  3*  hours  to  rebuild  it 
completely. 

The  works  are  arranged  so  that  the  body-building 
and .  repair  shops  are  at  one  end,  with  the  chassis- 
overhaul  section  at  the  other  and  the  stores  between. 
The  body  side  accounts  for  about  half  the  total  of  the 
floor  space. 

The  bus  to  be  overhauled  is  run  by  its  own  power  into 
the  body  shop  on  to  an  hydraulic  lift  which  rises  so  that 
the  body  is  lifted  and  the  chassis  drives  away  to  the 
other  end  of  the  repair  shops.  The  body  is  then  lowered 
on  to  an  electric  runabout  truck  (see  Fig.  1)  and  thus 
taken  to  the  first  repair  section  where  by  means  of  the 

nu.   :;— BUILDING  STAIRCASE 
ON   JIG 
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rising  platform  of  the  truck,  it  is  lifted  on  to  steel 
trestles  or  stands  similar  in  height  to  the  chassis  frames, 

the  electric  truck  then  being  driven  away.  Two  men 
remove  a  one-ton  body  from  its  chassis  and  place  it  on 
the  stand  in  3  min.,  whereas  eight  men  took  20  min. 
when  the  process  of  jacking  up  by  hand  was  employed. 
The  body  shop  is  divided  into  self-contained  sections 
according  to  the  units.  When  the  body  is  examined  if 
any  detail  is  found  to  be  excessively  worn,  damaged  or 
dirty,  it  is  removed  and  sent  to  its  section  for  overhaul 

• — mechanical  beaters  removing  dust  from  upholstered 
parts — while  a  previously  repaired  unit  takes  its  place. 

Unlike  the  chassis,  the  body  progresses  as  much  as 

possible  by  the  man  proceeding  to  the  work,  and,  gener- 

and  the  tank  itself,  its  housing,  the  bonnet,  radiator, 
scuttle  dash  and  footboards  are  removed.  Next  the 
front  cardans  are  released,  the  engine  is  lifted  out,  the 
exhaust  pipes  and  silencer  being  taken  down.  At  the 
third  stage  the  steering  column,  speed  gear,  hand  brakes 
and  front  brake  rods  are  removed.  Next  the  gearbox 
and  the  rear  cardan  are  removed,  and  in  the  fifth  oper- 

ation the  front  and  rear  axles  are  taken  away  and  the 
frame,  after  being  cleaned,  is  placed  before  the  viewers. 
At  each  position,  as  the  units  are  removed  they  are 
stripped  and  then  cleaned  before  passing  to  the  viewing 
section. 

For  cleansing  purposes   the    chassis   parts   are   put 
through  the  washing  machine  shown  in  Fig.  3.    Placed 

PIG.   3 — W.-iSHI.XG  MACHINE 

ally  speaking,  in  the  coach  section  each  man  has  his  own 
jig  and  bench  on  rollers,  where  this  is  necessary.  Fig.  2 
illustrates  the  building  of  the  staircase  on  its  jig,  a  com- 

plete staircase  being  shown  on  the  floor.  The  framework 
.screwed  on,  the  jig  representing  the  back  of  the  bus. 
Details  are  added,  including  the  standard  tread  plates. 
Usually  the  body  is  in  the  shop  for  two  or  three  days 
for  repairing,  painting,  lining  and  re-varnishing.  Ex- 

cepting in  the  case  of  wings  and  similar  units,  which  are 
.sprayed,  painting  (5  coats)  is  by  hand  because  of  the 
various  color  schemes.  The  overhauled  chassis  is  then 

brought  into  position  and  the  body,  wings,  guards,  ad- 
vertisement boards,  etc.,  are  fitted,  completing  the 

vehicle  as  regards  overhaul. 
The  chassis  dismantling  is  in  five  stages.    Any  petrol 

remaining  in  the  tank  is  run  into  an  underground  store 

in  wire  baskets  if  small,  the  parts  are  in  any  case 
carried  on  a  chain  conveyor  through  a  tunnel  formed  by 
a  circle  of  23,  IJ-in.  horizontal  pipes,  12  ft.  long,  which 
are  perforated  along  their  full  length  with  tit-in.  holes 
4  in.  apart,  providing  cleansing  jets.  The  tunnel  thus 
formed  is  above  a  galvanized-iron  tank,  about  13  ft.x3  ft. 
6  in.x2  ft.  6  in.,  containing  hot  water.  A  steam-proof 
detachable  cowling  covers  the  structure.  Another 
.smaller  tank  alongside  acts  as  a  settler  and  filter,  five 
renewable  filter  plates  being  formed  of  gauze  of  varying 
mesh.  A  6-in.  Albany  gear-pump  driven  by  a  20-hp. 
electric  motor,  draws  the  water  through  the  filter  and 
delivers  it  to  a  cylindrical  header,  forcing  it  through  the 
pipes  and  jets.  The  chain  conveyor  is  itself  driven  from 
an  extension  of  the  pump  shaft  through  a  slipping-plate 
clutch  to  prevent  breakage  by  jamming  of  the  conveyor. 
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The  pump  delivers  22,000  gal.  an  hour 
and  the  conveyor  takes  5  min.  to  trav- 

erse the  tunnel.  The  water  is  heated 
by  the  admission  of  steam  into  the 
main  tank.  At  the  delivery  end  of  the 
washing  machine  is  a  distributing 
table  onto  which  the  basket  or  article 
cleaned  is  delivered  by  the  conveyor, 
the  attendant  sorting  out  the  parts 
according  to  the  various  units  to  which 
they  belong  and  rotating  the  table  to 
the  different  runways  to  the  viewing 
sections  where  they  are  then  examined 
as  to  further  usefulness. 

A  dab  of  green  paint  indicates  that 
no  repair  is  needed,  blue  paint  that  the  part  is  fit  for 
repair,  and  red  suggesting  scrap.  For  determining 
whether  worn  parts  can  still  be  employed,  jigs  and  limit 
gages  are  in  use.  Condemned  components  or  units  are 
immediately  removed  so  that  all  scrap  material  is  kept 
together  and  cannot  pass  into  the  repair  section.  Certain 
worn  parts,  such  as  splined  shafts,  stub  axles,  etc.,  are 
in  some  instances  built  up  again  by  the  electro-chemical 
deposition  of  metal,  this  relating  to  parts  that  are  defi- 

cient by  0.1  in.  on  the  diameter  as  a  maximum.  The 
parts  treated  are  then  machined  to  standard. 

For  dismantling  purposes  the  chassis  is  pushed  from 
one  position  to  another  parallel  with  the  end  wall,  and 
after  stripping  and  viewing  the  details,  travels  at  right 
angles  (that  is  parallel  with  the  length  of  the  building) 
the  units  being  lifted  off  by  overhead  gear.  The  engines 
are  placed  on  trestles  with  rollers  to  move  on  rails  from 
one  man  to  another  as  details  are  removed.  Material, 
engines  and  gearboxes  are  moved  through  the  shops  by 
mechanical  conveyors  and  runways,  many  parts  being 
simply  pushed  from  one  position  to  another.  The  speed 
of  both  the  engine  and  material  conveyors  is  6  ft.  a  niin. 
The  view  of  the  gearbox  runway  given  in  Fig.  4  illus- 

trates the  fact  that  by  means  of  a  central  plunger  lifted 
by  a  hand  lever,  the  case  can  be  revolved  so  as  to  be 

FIG.   5— FRONT  AXLK    liLXWAV 

dealt  with  completely  by  a  man  on  ose  side  of  the  run- 
waj%  the  box  rotating  on  the  plunger  pin.  Formerly  it 
was  necessary  to  have  two  sets  of  men,  one  at  each  side  of 
the  runway.  In  this  runway  the  last  section  is  hinged  so 
that  the  truck  which  carries  the  gearbox  can,  when  empty, 
gravitate  back  along  lower  rails  to  the  opposite  end. 
Fig.  5  illustrates  the  front-axle  conveyor.  The  machine 
lines  terminate  near  the  chassis  assemblj'  conveyor  or 

float  (220  ft.  long  x  8  ft.  wide") ,  which  is  level  with  the 
floor  and  travels  at  14  in.  a  min.  Here  the  heavier  parts 
are  placed  in  position  by  the  use  of  overhead  runways 
and  the  chassis  when  assembled  and  after  test  runs 
back  to  the  body  shop  for  mounting  the  body. 

FIG.  4— GEARBOX  RUNWAY 

Strength  of  Wire  Rope  Over  Sheaves 
Wire  rope  in  actual  use  is  generally  weakest  at  the 

points  where  it  passes  over  sheaves,  especially  those 
of  small  diameter,  but  hitherto  few  strength  tests  have 
been  made  under  these  conditions,  although  many  have 
been  made  on  the  straight  rope.  The  Bureau  of  Stand- 

ards has  made  tests  under  these  conditions,  the  rope 
being  connected  between  two  sheaves,  one  on  each  head 
of  the  testing  machine.  The  rope  was  socketed  and 
was  made  continuous  after  placing  on  the  sheaves  by 
joining  the  sockets. 

Under  the  load  it  was  found  that  the  rope  usually 
broke  where  it  left  the  sheave.  Ropes  used  were  i,  2, 
i,  1  and  11  in.  in  dia.,  and  the  sheaves  were  10,  14 
and  18  in.  in  dia.  It  was  found  that  the  strength  of 
the  rope  was  less,  the  smaller  the  sheave.  Taking  the 
strength  of  the  straight  rope  as  unity  the  strength  of 
the  I  in.  rope  over  sheaves  was  87.4  per  cent  for  the 
10  in.  sheave  and  95.3  per  cent  for  the  18  in.  sheave. 
The  larger  ropes  had  a  much  lower  strength,  as  the 
li  in.  rope  had  a  strength  of  only  75.8  per  cent  on  the 
10  in.  sheave  and  84.7  per  cent  on  the  18-in.  sheaves. 

Some  of  the  tests  were  made  under  repeated  loads 
representing  approximately  the  working  loads;  others 
were  made  under  loads  which  were  gradually  increased 
to  the  ultimate.  The  elongation  and  decrease  in 
diameter  were  measured  and  conclusions  drawn  about 
the  behavior  of  wire  ropes  under  service  conditions. 

It  is  probable  that  one  heavy  load  squeezes  more 
lubricant  out  of  the  core  than  does  a  lighter  load  re- 

peated many  times.  Rapid  wear  of  the  wires  may  result 
from  this  loss  of  the  grease  which  was  provided  to 
lubricate  them. 

The  results  of  these  tests  are  embodied  in  Tech- 
nological Paper  No.  229  of  the  Bureau  of  Standards, 

which  can  be  obtained  from  the  Superintendent  of 
Documents,  Government  Printing  Office,  Washington, 
D.  C.    The  price  is  10  cents. 
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The  Safety  of  Flying 
By  John  F.  Hardecker 

THE  PUBLIC  is  still  dubious  about  the  safety  of 
flying  despite  the  fact  that  the  Aeromarine  Co.  has 

operated  commercial  airplanes  over  definite  routes  for 
over  a  year  with  but  one  serious  accident.  Perhaps  the 
largest  contributing  factor  to  this  feeling  of  skepticism 
is  the  daily  press  to  which  an  airplane  accident  is  still 
a  front  page  feature.  However  just  as  long  as  airplane 
accidents  are  good  news,  so  long  will  the  press  continue 
to  feature  them,  and  since  the  function  of  all  good 

newspapers  is  to  print  all  the  news,  we  can  only  en- 
deavor to  look  beneath  the  surface  to  find  that  which 

is  so  hard  to  get  at  the  time  of  the  accident,  namely, 
the  underlying  causes  and  see  if  they  justify  the  feeling 

that  flying  is-not  yet  safe. 
One  of  the  greatest  operators  of  airplanes  is  our  own 

United  States  Navy  Department.  During  the  past  fis- 
cal year  Navy  airplanes  and  seaplanes  have  flown  a 

total  of  39,338  flying  hours,  which  at  an  average  speed 
of  100  m.p.h.  would  be  equivalent  to  3,933,800  miles. 
Despite  the  fact  that  the  major  portion  of  this  flying 
has  been  done  under  extremely  severe  conditions  the 
total  number  of  accidents  or  crashes  (including  minor 
mishaps),  has  been  only  108. 

Each  time  that  there  was  an  accident  a  full  investi- 
gation was  made,  and  a  report  rendered  as  to  the  cause 

of  the  mishap.  The  table  herewith  gives  a  complete 
detailed  resume  of  the  causes  of  crashes  for  the  fiscal 

year  of  1921-22. 

CAUSES  OF  CRASHES 

Hazards  of  Opbxation 
Bad  landing    25 
Spin       15 
Collision        6 

Taxi-ing   (Collision  on  water)       6 
Side  slip      5 
Weather  conditions     4 
Burning  of  plane   (in  air)    1 
Burning  of  plane   (on  ground)    1 
Gasoline  exhausted     2 
Nose  dive       2 
Stall      2 
Glassy  water       2 
Bad  take-oflf      1 
Poor  pilotage      1 
Spiraled  into  water       1 
Failure  to  recover  from  a  deliberate  spin  1 
Skid       1 

Total  number  due  to  hazards  of  operation  76         76 
Engine  Failure 

Structural      5 
Loss  of  oil  pressure      4 
Stoppage  in  gas  feed     3 
Ignition  system       2 
Not  known      2 
Overheating       1 

Total  number  due  to  engine  failure    17         17 
Structural  Failure 

Pontoon    4 
Hull       1 
Landing    gear       1 
Rib       1 

Total  number  due  to  structural  failure ....     7  7 
Not  Known        8  8 

Total  number  of  crashes    108 

It  is  interesting  to  note  from  this  classification  that 

70  per  cent  of  the  crashes  were  due  to  hazards  of  oper- 
ation. When  we  consider  the  large  percentage  of  flying 

in  the  Navy  department  which  is  done  in  training  new 
pilots,  testing  new  machines  with  which  the  pilot  is  not 
familiar  and  doing  stunt  flying  while  new  machines  are 
being  tested,  is  it  not  reasonable  to  suppose  that  in 
commercial  flying  this  item  could  be  materially  reduced? 

If  we  add  to  this  the  fact  that  commercial  landing  facili- 
ties are  being  constantly  improved  it  seems  logical  to 

contend  that  the  major  portion  of  these  accidents  due 
to  hazards  of  operation  are  peculiar  to  naval  operations, 
and  do  not  have  a  similar  possibility  in  commercial  fly- 

ing. Therefore  we  must  correct  our  first  impressions 
about  the  safety  of  commercial  flying  as  gained  from 
our  gleaning  of  the  newspaper  reports  of  naval  and 
military  airplane  crashes. 

The  fact  that  only  17,  or  about  16  per  cent,  of  the 
crashes  were  chargeable  to  engine  failure,  argues  well 
for  the  present  development  of  the  airplane  engine. 
Seventeen  engine  failures  in  nearly  4,000,000  miles  of 

flying  is  a  wonderful  tribute  to  the  manufacturers  of 
our  airplane  engines.  The  best  of  these  engines  when 

applied  to  commercial  aviation  will  give  as  good  a  guar- 
antee against  failure  as  any  motive  power  used  in  the 

transportation  of  passengers  or  freight. 
Structural  failures  contribution  of  only  7,  or  about 

6i  per  cent  of  the  total  failures  gives  us  every  assur- 
ance that  our  designers,  despite  the  necessity  of  saving 

every  possible  pound  of  weight  for  useful  load,  are  not 
sacrificing  safety  to  cut  down  weight. 

In  conclusion,  it  is  evident  that  such  data  as  the 

Navy  department  has  just  compiled  takes  us  behind 
the  scenes  as  to  the  causes  of  airplane  crashes,  and  lets 

in  the  light  so  that  we  can  really  appreciate  the  fact 

that  flying  under  proper  commercial  conditions  can  be 
made,  and  is  being  made,  safe  for  all  of  us,  and  that 
we  must  not  attribute  too  great  an  importance  to  the 
crashes  which  do  occur  in  fields  of  endeavor  where  the 

risk  is  peculiar  to  that  field. 

Scratch  Hardness  of  Copper 

The  Bureau  of  Standards  is  conducting  an  investiga- 
tion of  the  instrument  used  for  the  determination  of 

the  scratch  hardness  of  metals,  and  in  connection  with 
this  work,  considerable  attention  was  paid  during  the 
past  month  to  the  effect  of  various  amounts  of  cold 
working  on  the  hardness  of  copper.  The  results  obtained 
in  cold  rolling  very  pure,  electrolytic,  unmelted  copper 
and  also  ordinary  commercial  copper  indicate  clearly 
that  the  early  stages  of  the  deformation  of  the  metal 

harden  it  very  rapidly.  The  maximum  degree  of  hard- 
ness is  soon  reached,  however,  and  a  reversal  occurs, 

the  metal  becoming  very  appreciably  softer  as  the  de- 
formation process  is  continued,  so  that  the  metal  in 

its  final  condition  after  cold  rolling  is  completed,  is 

softer  as  measured  by  the  scratch  hardness  method 
than  in  its  initial  state.  These  results  were  confirmed 

by  tests  made  on  the  same  material  by  the  micro-Brinell 
method.  Annealing  cold  rolled  sheets  at  a  low  tem- 

perature (100°C.)  softens  the  material  appreciably,  but 
the  general  form  of  the  hardness  deformation  curve 
is  not  affected.  The  work  will  be  extended  to  a  few 

other  metals  to  determine  whether  this  behavior  is 

peculiar  to  copper  or  more  general  in  its  nature. 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

Article  thirteen  deals  with  depreciation  and  other  fixed 

charges  —  Methods  of  calculation  —  Controlling  and 
subsidiary  accounts — Preparation  of  the  journal  entries 

IN  THE  preceding  article  a  general  survey  of  the 
detailed  cost  accounts  was  presented,  and  it  is  now 

_  time  to  consider  more  closely  some  other  principal 
ones,  their  composition  and  their  significance.  The 
first  of  the  groups  of  accounts  to  be  taken  is  that  which 
commonly  goes  by  the  name  of  Fixed  Charges.  The  pecu- 

liar importance  of  these  charges  lies  in  their  fixity. 
Whether  business  is  dull  or  booming  they  continue  day 
after  day  without  any  change.  In  the  sense  that  they  may 
be  determined  in  advance  with  a  considerable  degree  of 
accuracy  they  do  not  offer  the  problem  to  the  manage- 

ment which  various  variable  expenses  present.  In  so 
far,  however,  as  they  are  immutable  they  need  careful 

For  the  author's  forthcomir.it  book.     All  rights  reserved. 

study  and  in  times  of  depression  often  cause  many  dif- 
ficulties since,  if  they  are  not  met  when  due  they  may, 

in  fact  almost  certainly  will  result  in  bankruptcy  of  the 
company. 

The  principal  elements  which  make  up  fixed  charges 
are:  Depreciation  on  fixed  assets,  property  insurance 
and  property  taxes.  If  interest  is  to  be  considered  as 
a  cost  of  production  it  may  also  be  included  in  the 
group,  though  this  will  depend  somewhat  on  what  basis 
the  interest  is  computed.  While  not  all  cost  accoun- 

tants are  in  accord  in  regard  to  the  methods  of  handling 
the  other  three  items  there  is  substantial  unanimity  of 
opinion  that  they  are  all  properly  considered  as  fixed 
charges,  invariable  from  month  to  month  during  rela- 
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tively  long  periods — six  months  to  a  year  and  occa- 
sionally longer. 

Depreciation  from  many  points  of  view  is  the  most 
important  of  the  elements.  It  is  often  the  largest  one 
of  them,  and  it  does  not  have  that  same  degree  of 
definiteness  that  the  others  have.  Insurance  rates  are 
known  in  advance,  the  total  amount  of  the  insurance 
can  be  calculated  to  a  cent  and  it  may  be  distributed 
with  a  high  degree  of  accuracy.  Depreciation,  however, 
is  not  subject  to  such  exact  measurement.  It  is  essen- 

tially the  loss  in  value  of  the  fixed  assets  due  to  wear 
and  tear,  a  loss  which  has  not  been  made  good  and 
cannot  be  made  good  by  maintenance  in  the  ordinary 
sense  of  that  word.  Of  course,  the  careful  use  and 
constant  repair  of  equipment  or  building  will  prolong 
its  life  far  beyond  that  which  it  would  attain  if  such 
attention  were  not  given  it,  but  in  the  end  the  machine 
or  building  will  be  worn  out  and  must  be  replaced.  The 
measurement  of  the  rate  of  the  wearing  out  depends 
to  a  certain  extent  on  the  judgment  of  the  individual 
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who  is  doing  the  measuring,  and  hence  it  is  not  surpris- 
ing that  differences  of  opinion  exist. 

While  there  are  these  differences  of  opinion  in  regard 
to  the  methods  of  calculating  depreciation  and  of  the 
rates  at  which  it  shall  be  determined,  there  is  no  ques- 

tion but  that  depreciation  must  not  be  neglected,  and 
that  at  some  rate  and  by  some  method  it  must  enter  the 
cost  of  production  through  the  expense  accounts.  In 
recent  years,  experience  has  been  rapidly  accumulated 
in  regard  to  the  rate  at  which  various  kinds  of  machines 
and  different  types  of  buildings  wear  out,  and  on  that 
basis  the  accuracy  of  the  determination  of  the  rates 
of  depreciation  has  been  greatly  increased.  Much  of 
the  experience  has  been  reduced  to  tabular  form  and 
published,  so  that  it  is  available  for  general  use,  and 
appraisers  who  have  specialized  in  the  evaluation  of 
certain  types  of  industry  have  a  great  deal  of  additional 
unpublished  information. 

Depreciation  goes  on  whether  the  property  is  being 
used  or  not,  and  it  is  astonishing  to  find  how  little  dif- 

ference it  makes  whether  it  is  used  or  stands  idle. 
Theoretically,  of  course,  depreciation  ought  to  be  a 
great  deal  less  during  dull  times  than  during  a  busy 
period.  When  business  is  slack,  however,  the  tendency 
is  to  reduce  all  expenses  as  far  as  possible,  and  so  ma- 

chines are  not  oiled  and  cleaned  as  often  as  they  should 
be,  and  they  rust  out  fully  as  rapidly  as  they  wear  out. 
If  equipment  is  used  for  double  shifts  instead  of  for 
single  shifts  for  any  great  length  of  time,  then  we  are 
likely  to  find  that  the  rate  of  depreciation  has  sensibly 
increased  and  must  be  taken  account  of.  In  most  cases, 
however,  it  is  not  necessary  to  change  the  rate  during 
dull  seasons.  In  fact,  it  is  generally  incorrect  to  do  so, 
and  the  temptation  to  reduce  expenses  in  this  manner 
should  be  resisted  if  really  accurate  records  are  desired. 

Losses  Due  to  Obsolescence 

Another  reduction  in  the  value  of  the  fixed  assets 
which  has  much  the  same  effect  on  the  records  as  has 
depreciation,  though  it  arises  from  an  entirely  different 
cause,  is  obsolescence.  Essentially,  obsolescence  is  the 
loss  in  value  due  to  the  ageing  of  the  article,  or,  more 
properly,  its  going  out  of  style.  It  is  quite  possible 
for  a  piece  of  equipment  to  be  in  excellent  condition 
and  serviceable  for  a  long  time  to  come  in  so  far  as 
its  physical  condition  is  concerned,  and  yet  be  valueless 
to  the  company  because  new  and  improved  methods  re- 

quiring different  equipment  have  come  into  use.  It  is, 
of  course,  extremely  difficult  to  forecast  such  costs  and 
hence  the  simplest  way  to  deal  with  the  situation  is  to 
set  up  a  special  reserve  account  which  may  be  used  as 
a  protection  against  unforeseenable  losses  from  this 
source.  In  some  cases,  however,  the  rate  of  deprecia- 

tion is  increased  so  as  to  provide  for  obsole.scence  also. 
There  are  several  different  methods  by  which  the 

rate  of  depreciation  may  be  calculated.  In  all  cases,  it 
is  necessary  first  to  determine  the  probable  length  of 
life  of  the  asset  in  question  and  its  scrap  or  salable 
value  at  the  end  of  that  period.  The  simplest  method 
and  the  one  which  is  most  used  by  industrial  concerns 
is  the  one  known  as  the  straight  line  method  of  deprecia- 

tion. It  gets  its  name  from  the  fact  that  a  graph  of 
its  curve  plotted  on  co-ordinate  paper  gives  a  straight 
line.  The  probable  scrap  value  is  deducted  from  the 
first  cost  value  and  the  difference  is  then  divided  by 
the  number  of  years  of  the  expected  life  of  the  asset. 
This  gives  an  amount  which  is  to  be  charged  each  year 
as  an  expense  and  credited  in  turn  to  the  reserve  for 
depreciation  account.  It  is  necessary,  of  course,  to 
divide  the  yearly  amount  by  twelve  to  reduce  it  to  a 
monthly  basis  so  that  the  debits  and  credits  can  be 
made  at  the  regular  accounting  periods.  The  arrange- 

ment simplifies  the  whole  accounting  record  for  the 
matter,  and  for  most  manufacturing  concerns  is  just 
as  accurate  and  satisfactory  as  any  other  method  which 
has  been  devised. 

Other  Methods  of  Calculating  the  Rate 

Two  other  methods  are  used  with  sufficient  frequency 
to  warrant  a  brief  discussion  of  them  here.  One  of 

the  methods  is  known  as  the  fixed  percentage  on  dimin- 
ishing value  method.  The  length  of  life  and  the  scrap 

value  are  first  ascertained  as  before.  Then  a  per  cent 
is  calculated,  which,  when  applied  to  the  net  value  of 
the  asset  for  the  preceding  year,  will  give  the  amount 
of  depreciation  for  the  current  year.  The  net  value 
used  is  the  cost  value  less  the  total  amount  of  deprecia- 

tion previously  written  off  on  the  item.  This  all  means 
that  a  decreasing  amount  of  depreciation  will  be  debited 
to  expense  each  year  for  any  particular  items,  because 
the  fixed  per  cent  is  applied  to  a  decreasing  net  value 
of  the  asset.  This  is  contrary  to  the  facts  of  the  case 
in  most  instances,  for  the  equipment  does  not  usually 
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lose  in  value  due  to  its  wear  and  tear,  so  fast  during 
the  first  few  years  as  later  on  in  its  life.  On  the  other 
hand,  it  is  presented  by  advocates  of  this  method  that 
the  cost  of  maintenance  is  likely  to  be  much  higher 
during  the  later  years  of  the  life  of  the  equipment, 
and  so  the  toted  of  depreciation  plus  maintenance  will 
be  approximately  a  constant  amount.  The  idea  is  some- 

times carried  so  far  as  to  combine  the  accounts  for 
depreciation  and  maintenance,  crediting  a  reserve  for 
depreciation  and  maintenance  account  with  an  amount 
which  is  believed  will  be  sufficient  to  cover  both,  and 
then  debiting  the  account  with  the  amount  of  the  re- 

pairs. The  method  is  more  complicated  than  the  pre- 
ceding one  and,  for  industrial  companies,  does  not 

usually  give  any  more  satisfactory  results,  though  this 
is  possible  under  exceptional  conditions. 

The  other  method  referred  to  is  known  as  the  sinking 
fund  method,  and  is  worked  out  on  the  principle  of  a 
sinking  fund.  The  total  depreciation  to  be  written  off 
being  first  calculated,  an  amount  is  then  determined 
which,  if  set  aside  each  year  and 
allowed  to  accumulate  at  compound 
interest  during  the  life  of  the  asset, 
would  equal  the  amount  of  the  de- 

preciation to  be  written  off.  The 
amount  to  be  charged  as  an  expense 
would  be  constant  while  the  amount 
to  be  credited  to  the  reserve  for  de- 

preciation account  would  be  increasing 
each  year  due  to  the  assumed  interest 
earnings.  For  certain  types  of  con- 

cerns, like  hydro-electric  companies, 
that  actually  build  up  a  sinking  fund 
or  buy  in  their  own  bonds  each  year, 
such  a  method  is  often  quite  satisfac- 

tory but,  in  general,  it  is  needlessly 
cumbersome  for  the  average  manufac- 

turing concern,  and  hence  is  seldom 
employed. 

While  it  is  usually  not  necessary  to 
make  any  distinction  among  the  depre- 

ciation charges  calculated  on  different 
groups  of  fixed  assets  in  so  far  as  the 
controlling  and  detailed  expense  ac- 

counts are  concerned,  it  is  ordinarily  desirable  to  make 
the  distinction  in  respect  to  the  reserve  for  depreciation 
which  serves  to  record  the  credit  side  of  the  transaction. 
It  must  not  be  forgotten  that  it  is  only  by  combining  the 
reserve  accounts  for  depreciation  with  the  assets  ac- 

counts for  the  class  of  assets  in  question  that  the  present 
net  value  of  the  assets  concerned  may  be  ascertained. 
Hence,  there  should  be  reserve  accounts  for  deprecia- 

tion for  each  group  of  assets  such  as:  buildings,  fur- 
niture and  fixtures,  machinery,  etc.  There  are  some- 

times certain  exceptions,  always  one,  in  fact,  for  land 
does  not  depreciate  at  least,  in  the  sense  in  which  the 
expression  has  been  employed  here.  In  certain  cases, 
also,  tools  have  no  reserve  for  depreciation  account 
but  are  handled  in  a  somewhat  different  way  as  is  ex- 

plained in  the  following  article. 

The  controlling  fixed  asset  accounts  and  their  sup- 
plementary reserve  for  depreciation  accounts  need  to 

be  supported  by  subsidiary  records  or  accounts  as  in 
the  case  of  all  controlling  accounts.  The  subsidiary  rec- 

ord usually  takes  the  form  of  a  plant  register  or  equip- 
ment record.  Either  cards  or  a  looseleaf  book  may  be 

used  as  is  most  convenient.  An  excellent  illusti  'tion  of 
this  kind  of  record  is  shown  in  Fig.  38.     At  .ne  left 

is  shown  a  space  for  recording  the  first  cost  of  the 
equipment  and  at  the  right  is  a  column  in  which  ad- 

ditions and  improvements  may  be  entered.  The  sum  of 
the  two  items  for  all  the  cards  of  a  certain  class  of 
equipment  should  agree  with  the  balance  shown  in  the 
controlling  inventory  account  for  that  same  class.  The 
record  of  the  yearly  depreciation  is  to  be  made  in  a 
column  still  further  to  the  right,  and  the  total  of  the 
column  for  all  cards  of  a  given  group  should  be  in 
accord  with  the  reserve  for  deprjciation  account  for 
the  same  group.  On  the  reverse  of  the  sheet  are  spaces 
for  a  record  of  the  more  extensive  repairs  which  may 
be  made  from  time  to  time.  This  record  does  not  con- 

cern us  here,  but  it  will  be  found  to  be  most  useful 
when  it  becomes  necessary  to  schedule  or  budget  ex- 

penses in  advance,  a  subject  that  is  discussed  in  a  later 
chapter. 

Insurance  does  not  present  so  many  problems  as  de- 
preciation. As  was  noted  in  an  earlier  paragraph,  it  is 

not  necessary  to  estimate  it  in  order  to  ascertain  its 

FIXED    CHARGES    SUMMARY   SHEET 

DEPRECIAvTlOM INSURANCE TAXES                           1 

OEPT BLD&S. MCHY. 

^rscE 

TOTAL 
BLDOS. MCHY. 

F.&F. 

TOTAL BLDGS. 
MCHY F8cF. 

TOTAL 

ADMINISTRATION EXPEMSE. 

GrandTohxl 
L   1 -1 

^.          ■          _           y 

—   1 

SELl, 

pitta   EXpEHSE 

Srand  Totol 

|-- 

1   '   1 

■   1   I 

r — "^ 

1   1 
AUXILIARY MAMUFACTUR NG   EXPEHSE 

" 
Grand  Totol 

. 1 

1   IT   1   

  . 

  1 

DIREC 
1   -1   
T   MANUFACTUR ING  EXf 

1   

EHSE 

Tofals Grand  Total 

1 

FIG.  40— FIXED  CHARGES  SUMMARY  SHEET 

amount.  The  insurance  companies  charge  their  pre- 
miums at  a  certain  rate  per  year  per  thousand  dollars 

of  assets  insured,  and  from  this  information  it  is  very 
easy  to  calculate  the  amount  chargeable  to  each  de- 

partment monthly.  Ordinarily  property  insurance  pre- 
miums are  paid  in  advance  for  a  year  at  a  time  in  the 

case  of  industrial  concerns.  Hence,  it  becomes  neces- 
sary to  set  up  what  is  commonly  called  a  prepaid  insur- 
ance account  to  which  the  insurance  premiums  are 

charged  as  soon  as  they  are  paid,  and  which  is  credited 
in  turn  each  month  as  the  premiums  are  earned  and 
charged  to  the  proper  expense  accounts. 

The  Handling  of  Taxes 

In  some  cases  taxes  are  almost  as  easy  charges  to 
handle  as  are  insurance  premiums,  and  in  other  cases 
estimates  must  be  employed.  If  the  tax  rate  is  defi- 

nitely known  in  advance,  then  the  amount  to  be  charged 
each  month  can  be  determined  as  is  done  for  insurance 
premiums.  If,  however,  the  tax  rate  is  not  known  till 
the  end  of  the  year  then  it  is  necessary  to  estimate  it 
on  the  basis  of  previous  experience.  In  most  cases  prop- 

erty taxes  are  not  payable  till  the  end  of  the  year. 
Hence,  it  becomes  necessary  to  set  up  a  reserve  for 
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taxes  account  to  which  shall  be  credited  each  month 
the  amount  of  the  estimated  taxes  for  that  month. 
When  the  taxes  are  paid  the  account  should  then  be 

debited  and  any  balance  which  results  from  a  discrep- 
ancy between  the  actual  and  estimated  taxes  should  be 

closed  into  the  surplus  account. 
We  are  now  ready  to  turn  our  attention  to  the 

mechanism  necessary  to  obtain  the  proper  amounts  to 
charge  to  the  controlling  and  detailed  expense  accounts 
and  credit  to  the  corresponding  reserve  for  depreciation, 
prepaid  insurance  and  reserve  for  taxes  accounts.  A 
simple  and  convenient  method  is  illustrated  in  Figs.  39 
and  40.  One  or  more  of  the  forms  shown  in  Fig.  39 

should  be  made  up  for  each  department.  The  informa- 
tion is  obtained  from  the  plant  register  directly,  for 

depreciation  or  by  calculation  from  the  data  given  there 

in  the  case  of  insurance  and  taxes.  Each  unit  of  equip- 
ment is  listed  separately  as  in  indicated.  The  totals 

of  the  several  columns  for  each  group  of  equipment  give 
the  information  which  is  summarized  on  the  form 

shown  in  Fig.  40  for  the  preparation  of  the  general 
journal  entries.  The  grand  total  of  all  the  columns 
for  all  classes  of  assets  is  the  amount  to  be  debited  each 

month  to  fixed  charges  account  of  the  proper  depart- 
ment, for  the  sheet  should,  of  course,  be  prepared  on  a 

monthly  basis.  -■ 

The  Fixed  Charges  Summary  Sheet 

The  form  shown  in  Fig.  40  is  a  summary  sheet  on 
which  are  accumulated  the  department  totals  according 
to  the  groups  of  departments  and  the  kinds  of  charges. 
The  totals  of  several  different  classes  of  depreciation, 
insurance  and  taxes  are  the  credits  to  the  accounts  in- 

dicated, while  the  expense  classification  totals  are  the 

debits  to  the  controlling  expense  accounts.  It  is  pos- 
sible in  this  way  to  get  one  general  journal  entry  to 

record  all  the  fixed  charges  which  are  to  be  posted  to 
the  ledger  accounts  as  indicated  below. 

Administrative  expense 
Selling  expense 
Auxiliary  manufacturing  expense 
Direct  manufacturing  expense 

Reserve  for  the  depreciation  of  buildings 
Reserve  for  the  depreciation  of  machinery 
Reserve  for  the  depreciation  of  furniture  and  fixtures 
Prepaid  insurance 
Reserve  for  property  taxes 

If,  at  any  time,  it  is  desired  to  ascertain  any  of  the 
details  of  the  entry  the  information  can  be  obtained 

directly  from  the  above-described  sheets  so  that  no  long 
explanation  need  accompany  the  entry  in  the  journal. 

The  accounts  to  be  credited  with  these  fixed  charges 
appear  substantially  as  follows: 

Reserve  for  Depreciation  of  Machinery  Account 

General  journal  (the 
amount  of  depreciation  to 
be  recorded  for  this  period 
on  all  machinery.  Debit 
therefor  to  various  expense 
accounts). 

General  journal  (with 
amount  of  depreciation  on 
credit  to  this  account  on 
machinery  which  has  been 
sold,  destroyed  or  for  some 
other  reason  removed  from 
record  in  the  machinery  ac- 

count. Credit  therefor  to 
profit  and  loss  account). 

There  is  a  credit  balance  to  this  account  representing 
the  amount  of  reserve  for  depreciation  accumulated 
against  machinery  recorded  in  the  machinery  account. 

The  other  reserve  for  depreciation  accounts  are  han- 

dled in  the  same  way  and  so  it  is  unnecessary  to  show 
them  here.  The  prepaid  insurance  account  appears  as 
follows : 

Prepaid  Insurance  Account 

Voucher  register  (amount        General  Journal  (amount 
of    premium    paid    for    all  of   the    property    insurance 
kinds     of    property     insur-  earned    during   the    month, 
ance.      Credit    therefor    to  Debit    therefor    to    various 

accounts     payable     control-  expense  accounts), 
ling  account). 

There  is  a  debit  balance  in  this  account  all  of  the 

time  which  in  most  cases  represents  the  value  of  the 
unexpired  property  insurance. 

The  reserve  for  taxes  accounts  usually  has  the  fol- 
lowing entries: 

Reserve  for  Taxes  Account 

Voucher  register  (amount  General  journal  (amount 
of  the  property  taxes  paid,  of  the  accrued  property 
Debit  therefor  to  accounts  taxes — actual  or  estimated 

payable  controlling  ac-  — for  the  month  in  ques- 
count).  tion.       Debit     therefor     to 

various  expense  accounts). 

There  is  usually  a  credit  balance  to  this  account  for 
taxes  are  usually  paid  in  arrears  as  was  noted  above. 

Any  discrepancy  because  of  differences  between  esti- 
mated and  actual  taxes  should  be  closed  by  a  general 

journal  entry  into  the  surplus  account  or  profit  and 
loss  account. 

The  above-described  methods  of  handling  the  various 
fixed  charges  are  simple  and  accurate  enough  for  all 
practical  purposes.  Fixed  charges  are  important  to  the 
manager  because  of  their  fixity  and  the  necessity  that 
they  be  met  in  dull  times  as  well  as  good. 

Thermal  Stresses  in  Steel  Car  Wheels 
An  investigation  of  stresses  induced  in  steel  car 

wheels  from  heating  the  tread  has  been  carried  out  at 
the  Bureau  of  Standards  in  a  manner  approximating 
severe  service  conditions.  It  is  said  by  experienced 
railway  men  that  the  tread  of  the  wheel  becomes  heated 
to  a  dull  red  from  the  application  of  brake  shoes  on 
descending  long  mountainous  grades.  A  large  number 
of  rolled,  forged  and  cast  steel  wheels  both  new  and 
worn  were  tested.  In  the  tests  the  wheels  were  mounted 

on  a  hollow  water-cooled  axle  and  the  treads  were  heated 

by  passing  an  electric  current  through  a  soft  steel  re- 
sistor which  encircled  the  wheels. 

Observations  were  made  every  ten  minutes  during 

the  test  of  the  temperatures  and  deformations  through- 
out the  wheel.  In  the  regular  tests  the  maximum  tread 

temperature  reached  716  deg.  F.  in  90  minutes,  and 
in  three  special  tests  the  tread  was  heated  to  about 
500  deg.  C.  in  150  minutes.  Although  the  test  was  more 
severe  than  actual  service  conditions,  none  of  the  wheels 

developed  cracked  plates  in  any  of  the  tests. 

The  results  of  the  investigation  show  the  manufac- 
turers how  the  wheels  are  deformed  from  high  tread 

temperature,  giving  the  magnitude  and  distribution  of 
stresses  throughout  the  wheels.  The  manufacturers  will 

be  able  to  use  these  new  data  to  advantage  in  consider- 
ing the  question  of  proposed  changes  of  design  and 

manufacturing  practice. 

They  are  contained  in  Technological  Paper  No  235  of 
the  Bureau  of  Standards,  which  may  be  obtained  from 
the  Superintendent  of  Documents,  Government  Printing 
OflSce,  Washington,  D.  C. 
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Cylinder  Inspection  Gages 
By  frank  C.  HUDSON 

Methods  used  by  two  leading  automobile  builders 

for  insuring  accuracy  in  cylinder  production — Sight 
and  feel  gages  popular  in  this  work 

769 

THE  INSPECTION  of  automobile  motor-cylinders 
varies  considerably  with  the  type  of  motor  and, 
consequently,  requires  modified  designs  of  inspec- 

tion gages  in  the  different  shops.  All  gages  for  this 
purpose,  however,  afford  suggestions  for  adaptation  to 
use  in  other  lines,  and  are  consequently  of  general  in- 

terest. The  gages  illustrated  herewith  are  from  the 
shops  of  the  Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y., 
and  the  Peerless  Motor  Car  Co.,  Cleveland,  Ohio. 

The  gage  in  Fig.  1  is  used  in  inspecting  the  finish 
milling  operation  of  the  Pierce-Arrow  cylinder  block. 
The  bar  A,  which  has  the  sides  milled  out  to  form  a 
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FIG.  1— GAGE  FOR  HEIGHT  OF  CYLINDER  BLOCK 

channel,  both  for  lightness  and  to  make  it  easier  to 
handle,  rests  on  the  top  of  the  cylinder  block,  while 
the  rod  B  tests  the  height,  or  distance  between  the  two 
faces  of  the  cylinder  block.  Only  the  main  dimensions 
are  given,  as  it  is  necessary  to  vary  most  of  the  propor- 

tions in  adapting  this  gage  to  other  cylinder  blocks. 

The  gage  shown  in  Fig.  2  is  also  from  the  Pierce- 
Arrow  shop,  and  is  for  gaging  the  thickness  of  the 
head  of  the  combustion  chamber.  The  6-in.  block  A 
rests  on  two  of  the  bolt  bosses,  one  of  which  is  shown 
at  B.     These  bosses  are  machined  and  the  face  C  is 

afterward  milled  with  relation  to  them.  This  gives  a 
basis  for  measurement,  as  the  combustion  chamber  B 
is  milled  to  a  definite  distance  from  the  face  C,  so  that 
the  thickness  of  the  head  is  easily  gaged  by  the  arm  E 
which  is  inserted  through  a  core  hole  in  the  water 
jacket  and  the  thickness  read  at  the  end  of  the  pointer 
F.  The  end  E  and  the  pointer  F  are  hardened.  The 
pointer  rests  on  the  central  line  when  the  arm  E  is  at 
the  proper  distance  from  the  top  of  the  bolt  hole  boss. 

A  sight  gage  for  the  profile  of  the  combustion  cham- 
ber in  the  cylinder  head  is  shown  in  Fig.  3.  This  gage 

is  made  of  i-in.  steel  having  the  profiles  cut  as  shown 
and  to  the  tolerances  given.  The  drawing  also  shows 
the  method  used  in  the  Pierce-Arrow  shop  for  stating 
tolerances.  The  plus  tolerance  is  above  the  line  and  the 
minus  tolerance  below.  The  gage  is  located  by  the  two 
studs  shown  at  A  and  B. 

The  gages  shown  in  Figs.  4,  5  and  6  are  from  the 

FIG.   2— GAGIXG   THICKNESS  OF  COMBUSTION- 
CHAMBER  HEAD 

Peerless  Motor  Car  Co.  The  method  of  gaging  the 
distance  from  the  valve  seat  to  the  face  of  the  cylinder 
block  is  shown  in  Fig.  4.  As  will  be  noted,  the  valves 
are  on  an  angle  of  9*  deg.,  the  end  of  the  gage  rod 
being  faced  to  this  angle  so  as  to  seat  on  the  surface 
plate  on  which  the  cylinder  is  inspected.  The  dimen- 

sions are  given  solely  to  show  the  important  points  to 
be  gaged,  and  not  for  exact  figures. 

The  gage  for  measuring  the  depth  of  the  cylinder 
from  the  face  to  the  top  of  the  combustion  chamber  is 
shown  in  Fig.  5.  Here  the  top  or  plate  A  fits  the 
cylinder  bore  and  also  rests  on  the  cylinder  face,  so  as 
to  insure  the  gage  being  parallel  with  the  bore.  The 
rod  B  goes  through  the  cylinder  bore  and  bears  against 
the  top  of  the  combustion  chamber.  The  gaging  is  done 
by  the  stud  C,  which  is  fitted  into  the  bar  B  after  being 
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hardened_and  ground.  The  tolerance 
is  determined  by  the  movement  of  the 
stud  C  in  the  slot  in  block  D,  the 
amount  of  which  can  be  varied  to  suit 
any  desired  condition. 

The  cylinder  gage  shown  in  Fig.  6 
is  used  for  testing  the  squareness  of 
the  bore  with  the  face  of  the  cylinder 

block.  This  gage  consists  of  a  cross- 
head  or  facing  strip  A  which,  as  shown 
at  B,  is  27  in.  long.  Toward  one  end, 
it  is  bored  to  receive  the  bar  C,  which 
extends  down  into  the  cylinder  and 
carries  two  sets  of  gaging  fingers,  as 
shown  at  D.  Every  finger  has  a  flat 
spring  which  tends  to  keep  it  toward 
the  center  of  the  bar.  Each  set  of 
these  fingers  is  controlled  by  a  cone, 
as  at  E  and  F,  operated  by  a  right- 
and  left-hand  screw  by  the  knob  G. 
With  the  gage  inserted  in  the 

cylinder  bore,  the  fingers  are  ex- 
panded until  they  make  contact  with 

the  cylinder  wall.  If  the  bore  is  square 
with  the  face  of  the  cylinder  block,  the 
measuring  end  of  the  crosshead  will 
remain  in  contact  with  the  face  as  the 
gage  is  turned  in  different  positions. 
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FIG.  5— GAGING  CYLINDER  DEPTH 

If  the  bore  is  not  square,  the  error  can  be  accurately 
detected  on  account  of  the  long  length  of  the  cross- head. 

Standardization  of  Purchase 

Specifications 
By  p.  G.  Agnew 

Hundreds  of  millions  of  dollars  could  be  saved  by 
municipal  and  state  governments  and  by  the  industries 
of  the  United  States  through  the  unification  and  stand- 

ardization of  purchase  specifications.  The  purchasing 
agents  of  state  and  municipal  government  departments 
are  spending  approximately  $700,000,000  yearly  for 
supplies,  materials  of  construction  and  other  products, 

but  these  purchases  are  for  the  most  part  unco-ordlnated. 
In  many  cities  and  states  perhaps  half  a  dozen  differ- 

ent departments  may  be  buying  the  same  materials  at 
the  same  time  but  at  different  prices  and  under  differ- 

ent specifications,  or  with  no  specifications  whatever. 
Such  a  condition  is,  of  course,  conducive  to  great  waste. 
However  this  apparent  waste  in  purchasing  is  not  con- 

fined to  the  various  government  departments  alone. 

Industry's  purchases  are  even  greater  than  those  of 
the  state  and  municipal  governments  combined.  It  has 
been  estimated  that  the  industries  represented  in  the 
National  Association  of  Purchasing  Agents  alone  spend 
more  than  a  billion  dollars  a  year  for  materials  and 
supplies.  Although  the  waste  resulting  from  unco- 

ordinated purchases  is  undoubtedly  much  smaller  in 
industry  than  among  local  and  state  departments,  it 
is  certain  that  in  industry,  also,  hundreds  of  millions 
of  dollars  could  be  saved  by  national  standardization  of 
purchase  specifications,  of  methods  for  analysis  of 
materials,  and  of  sizes,  types,  and  styles. 

•Abstract  of  address  delivered  at  the  annual  meeting  of  the 
National  Association  of  Purchasing  Agents,  at  Cleveland,  Ohio, 
May  16. 
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Ideas  from  Practical  Men 
Drvoted  to  the  exchange  of  Information  on 
Qgeful  methods.  Its  scope  Includes  all  divisions 
of  the  machine  buiidine  industry*  from  draft- 
ing    room   to   shipping   platform.      The   article* 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    publiHiied    are    paid    for 

Making  a  Socket  Wrench  to  Meet 
an  Emergency 

By  George  A.  Luers 

Frequently  the  small  shop  is  called  upon  to  furnish 
a  wrench  for  some  special  purpose  in  a  hurry.  The 
owner  of  a  tractor  required  a  wrench  to  handle  a  square 
head  bolt  set  down  in  the  frame  of  the  machine  and 
being  unable  to  obtain  a  stock  size  at   any   hardware 

AN  EMERGENCY  SOCKET  WRENCH 

store,  appealed  to  the  owner  of  a  repair  shop  in  southern 
Maryland  for  a  suitable  tool. 

The  sketch  illustrates  the  method  adopted  to  supply 
this  tool,  with  the  least  delay  and  is  worth  noting,  in 
that  the  wrench  was  made  without  forging  or  machining 
and  from  a  short  length  of  seamless  steel  pipe,  obtained 
from  the  scrap  pile.  To  make  this  wrench  the  end  of 
the  pipe  was  heated  and  driven  over  the  bolt  head. 
Next  the  pipe  was  sawed  about  three-fourths  across 
with  a  hacksaw.  The  end  was  then  flattened  and  bent 
double.  It  was  heated  before  making  the  sharp  bend  at 
the  junction  of  the  handle  and  socket,  to  avoid  breaking. 
V/hile  the  wrench  was  hurriedly  made,  the  result  was 
a  most  satisfactory  tool. 

Spacing  Small  Holes  Accurately 
By  G.  W.  Nusbaum 

Many  mechanics  seem  to  have  difficulty  in  spacing 
small  drilled  holes  where  accuracy  with  relation  to  each 
other  or  from  given  points  must  be  maintained,  as  in 
making  jigs,  dies  and  fixtures.  There  are  various  ways 
of  securing  this  accuracy,  and  the  methods  should  be 
fully  understood   by  all  machinists. 

One  method,  which  is  very  simple,  is  as  follows: 
Referring  to  Fig.  1,  let  us  assume  that  we  want  to 
drill  two  holes  in  piece  A,  which  is  to  be  used  as  a  jig. 

In  a  piece  of  cold-rolled  steel  or  flat  ground  stock,  B, 
a  hole  of  the  desired  size  is  drilled.  A  parallel  C  and 
the  piece  B  are  then  clamped  to  A  in  such  a  manner 
that  the  edge  of  piece  B  will  be  flush  with  and  parallel 
to  the  edge  of  A,  and  so  located  that  a  piece  of 
cigarette  paper  will  just  draw  from  between  the  end 

FIG.    1— SPACING   SMALL  HOLES   WITH  ACCURACY 

of  piece  B  and  the  parallel.  The  first  hole  is  then 
drilled  in  the  jig  through  the  hole  in  piece  B. 

Suppose  the  distance  between  the  centers  of  the  two 
holes  is  required  to  be  exactly  2  in.  We  now  loosen 
the  clamp  on  B  and  slide  the  piece  along,  keeping  it 
flush  and  parallel  with  A  until  the  2-in.  measuring 
block  D  will  lie  between  it  and  the  parallel  i.nd  the 
paper  draw  as  before.  The  piece  is  clamped  and  the 
second  hole  in  the  jig  can  then  be  drilled  with  every 
assurance  that  it  will  be  the  right  distance  from  the 
first  one. 

The  second  method  requires  flanged  collars,  but  once 
these  are  made  and  hardened,  they  will  constitute  a 

very  valuable  addition  to  the  toolmaker's  kit.  Fig.  2 
shows  this  method,  with  one  of  the  flanged  collars 
clamped  in  place  on  the  job  to  be  drilled. 

The  first  hole  is  drilled  and  a  pin  is  neatly  inserted. 
The  collar  is  now  lightly  clamped  in  the  approximate 

FIG.    2— THE   FLANGED   COLLAR   METHOD 

position  of  the  second  hole.  To  the  desired  center  dis- 
tance between  the  holes  is  added  one-half  of  the  diam- 

eter of  the  pin  and  one-half  the  diameter  of  the  collar, 
which  gives  the  dimension  A  to  which  the  collar  must 
be  set.  The  setting  can  be  made  very  accurately  by 
means  of  a  micrometer,  and  after  finally  locating  the 
collar,  it  is  clamped  firmly  for  drilling  the  hole. 
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Threading  an  Aluminum  Phone  Case 

for  Radio  Apparatus 
By  H.  E.  Crawford 

The  method  used  by  the  Kilbourne  &  Clarke  Mfg.  Co., 
Seattle,  Wash.,  in  threading  the  cups  or  shells  used  in 
head  phones  for  radio  work,  shows  the  handiwork  of 
a  thoroughly  practical  man.  This  company  builds  an 
unusually  complete  line  of  radio  apparatus  and  has  a 
shop  that  will  compare  favorably  with  the  majority  of 
similar  shops  in  any  part  of  the  country. 

The  problem  was  to  thread  the  outside  of  the  case 
to  match  the  outer  piece,  or  covei^  which  is  of  molded 

Fi6.e FTG.  1 — ROI^LING  THE  BULGE  IN  THE  CASE. 
THREADING  THE  CASE FIG.    2— 

bakelite  or  similar  material.  This  required  that  a  por- 
tion of  the  case  be  raised  for  the  thread,  which  is  rolled 

instead  of  being  cut.  As  the  aluminum  of  which  the 
case  is  made  is  0.090  in.  thick,  it  is  too  heavy  for  bulg- 

ing by  ordinary  means  so  it  is  bulged  by  rolling  as 
shown  in  Fig.  1. 

The  mandrel  A,  enough  smaller  than  the  inside  of 
the  case  to  allow  it  to  be  easily  removed  after  bulging, 
is  held  in  a  lathe  chuck  as  shown.  The  mandrel  has  a 

raised  portion  B,  over  which  the  case  is  rolled  to  foi-m 
the  bulge.  It  was  found  that  the  collar  on  the  mandrel 
must  be  knurled  to  drive  the  case  satisfactorily  during 
the  rolling. 

The  case  is  slipped  over  the  mandrel  as  shown  and 
the  roll  C,  mounted  on  the  shank  D,  which  is  held  in 
the  tool  post,  is  pressed  against  the  outer  part  of  the 
shell,  producing  the  desired  bulge  in  short  order. 

Rolling  the  thread  was  accomplished  by  the  method 
shown  in  Fig.  2.  It  will  be  noted  that  the  mandrel  A 
fits  the  inside  of  the  case  in  this  operation  and  also  that 
the  chuck  has  auxiliary  jaws  B  which  grip  the  end  of 
the  case  or  shell  and  hold  it  firmly  against  the  man- 

drel  A.     This  was   found   necessary   to   overcome   the 

tendency  of  the  shell  to  open  out,  or  flare,  under  the 
action  of  the  roll.  The  auxiliary  jaws  practically  en- 

circle the  end  of  the  shell  so  as  to  press  it  firmly  against 
the  mandrel  A  and  prevent  the  flaring  of  the  shell 
referred  to. 

The  making  of  the  threading  roll  is  easy  af'er  one 
understands  the  principle.  But  unless  the  roll  is  the 
same  diameter  as  the  blank,  the  results  are  not  satis- 

factory. A  threading  roll  half  the  diameter  of  the  work 
gives  a  double  thread  and,  in  a  like  manner,  other  varia- 

tions produce  unexpected  results  at  times.  The  exact 
amount  to  allow  on  the  diameter  of  the  case  for  the 
flow  of  metal  to  fill  the  thread  is  not  easy  to  calculate 
the  first  time,  but  the  shop  superintendent,  F.  H.  Harp, 

credits  the  American  Machinists'  Handbook  with  mak- 
ing the  job  easy  to  accomplish  after  he  really  got  to 

work  on  it. 

Drawback  Chuck  Operated  by  a  Push  Rod 
By  a.  W.  Freeman 

The  job  was  that  of  turning,  facing  and  boring  some 
small  spur  gear  blanks,  and  the  work  was  to  be  done 
in  a  No.  4  Warner  &  Swasey  universal  turret-lathe 
fitted  with  the  usual  push  collets. 

Two  settings  were,  of  course,  necessary,  one  side  be- 
ing faced,  the  shaft  hole  bored  and  a  recess  formed  by 

which  the  finished  gear  was  to  be  located  on  a  flanged 
shaft.  After  turning  the  blank  over,  the  other  side  was 
faced  and  the  outside  diameter  turned.  As  it  was  of 
prime  importance  that  the  sides  be  parallel  and  that  the 
outside  diameter  be  concentric  with  the  locating  re- 

cess, we  desired  some  means  of  drawing  the  work 
firmly  against  the  chuck  plate  of  the  second  setting. 

The  accompanying  sketch  shows  how  we  converted 
the  regular  push  rod  of  the  machine  into  a  pull  rod, 
or  draw  bar,  to  accomplish  the  purpose.  The  head  of 
the  draw  bolt  was  made  of  such  size  that  the  gear  blank 
would  readily  pass  over  it,  and  when  the  blank  was  in 
place  on  the  chuck  plate  a  slip  washer  between  it  and 
the  head  of  the  bolt  served  to  draw  it  against  the  chuck 
plate  when  the  bolt  was  pulled  back. 

The  sketch  shows  very  clearly  how  the  forward  move- 
ment of  the  push  rod  was  converted  to  a  pull  upon  the 
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DRAWBACK  CHUCK  OPERATED  BY  A  PUSH  ROD 

draw  bolt  by  means  of  the  little  semicircular  reversing 
dogs,  which  were  made  to  rock  in  their  seats  and  thus 
act  as  levers  of  the  first  class.  The  whole  mechanism 
was  held  in  the  spindle  of  the  machine  by  the  chuck 
plate,  which  screwed  on  the  spindle  nose. 
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Making  and  Hardening  Small  Reamers 
By  Amos  Ferber 

Toolmakers  often  have  occasion  to  use  small  reamers 
of  odd  sizes  and  the  only  way  to  get  them  is  to  make 
them  on  the  spot.  Fortunately,  most  tool  rooms  carry 
a  stock  of  drill-rod  in  sizes  from  No.  60  drill-gage  to 
i  in.,  varying  by  one  or  two  thousandths  in  diameter. 

There  are  several  ways  to  make  a  reamer.  One  is 
to  turn  up  a  blank,  square  one  end  for  a  wrench  and 

HARDENING  SMALL  REAMERS  IN  COLD  LEAD 

mill  flutes  in  the  other  in  a  milling  machine  provided 
with  a  dividing  head.  This  is  an  expensive  job  and  can- 

not be  recommended  when  the  tool  is  to  be  used  but 
once,  or  possibly  twice.  A  more  common  way  is  to 
bevel  the  business  end  and  file  three,  five,  or  seven  teeth 
across  the  beveled  corner  with  a  three-cornered  file. 

This  latter  product  is  a  "rose"  reamer  and  can  be  made 
by  any  toolmaker  in  a  few  minutes. 

A  still  more  simple  way  is  to  take  a  piece  of  drill-rod 
about  one-half  thousandth  below  the  desired  size  of 
hole  and  grind  or  file  one  end  at  an  angle  anywhere 
from  15  to  45  deg.  as  shown  in  the  sketch.  There  is 
nothing  in  the  appearance  of  the  product  to  indicate 
to  the  uninitiated  that  it  is  a  reamer,  but  for  enlarging 
a  hole  by  a  small  amount  and  for  leaving  a  smooth 
surface  therein,  there  is  nothing  better  unless  it  be 
a  lap. 

Both  a  reamer  of  this  kind  (I  never  heard  any  specific 
designation  applied  to  it)  and  the  rose  reamer,  when 
made  upon  the  end  of  a  drill-rod,  depend  upon  the 
hardening  to  make  them  effective.  As  the  cutting  ends 
are  no  larger  before  hardening  than  the  rest  of  the 
rod  such  reamers  have  no  clearance  and  unless  this  is 
supplied  by  the  slight  expansion  in  hardening  they  will 
bind  in  the  hole. 

The  hardening  must  be  confined  to  the  extreme  end, 
and  to  accomplish  this  purpose  by  quenching  in  water 
is  difficult  and  the  result  uncertain.  Either  kind  of 
reamer  may  be  hardened  quickly,  satisfactorily,  and 

almost  without  possibility  of  failure,  by  "quenching" 
the  heated  tool  in  a  block  of  cold  lead. 

Take  a  small  chunk  of  lead  (not  babbitt,  it  is  too 
hard)  and  drive  the  cold  reamer  into  it  just  sufficiently 

to  cover  the  angular  end.  If  it  is  a  rose  reamer,  do 
not  attempt  to  cover  the  entire  depth  of  the  teeth. 
Withdraw  the  tool  and  heat  the  extreme  end  to  the 
required  hardening  heat,  then  drive  it  quickly  into  the 
hole  in  the  lead. 

That  is  all  there  is  to  it.  All  you  have  to  do  now  is 
to  talk  to  your  fellow  workmen  or  scratch  your  ear 
a  couple  of  minutes  and  the  tool  will  be  ready  to  put 
to  work.  No  tempering  is  needed  and,  ordinarily,  no 
sharpening.  Try  the  reamer  in  a  piece  of  scrap  and 
if  it  cuts  too  large  it  may  be  reduced  a  slight  amount 
(a  very  slight  amount)  by  the  judicious  use  of  an  oil stone. 

Of  course  you  don't  believe  it.  Neither  did  I,  and 
I  was  foolish  enough  to  tell  the  "old  man"  so  before 
I  tried  it.    I  apologized  good  and  plenty,  later. 

A  Floating  Tap-Holder 
By  Riohakd  Hervig 

We  needed  a  sensitive  floating  tap-holder  and,  as  I 
could  not  find  any  on  the  market,  I  had  one  made  as 
illustrated  herewith,  which  proved  to  be  very  satis- factory. 

Across  the  threaded  end  of  the  shank  is  milled  a 

half-round  groove  having  a  radius  a  trifle  greater  and 
of  a  total  depth  about  ̂ 2  in.  less  than  that  of  a  stand- 

ard steel  ball  of  suitable  size.  Across  the  larger  end 
of  the  shouldered  piece  that  holds  the  tap  a  similar 
groove  is  milled. 

Between  these  two  opposed  parts   is  a  disk  having 
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A  FLOATING  TAP  HOLDER 

similar  grooves  milled  across  opposite  faces  at  right 
angles  to  each  other.  A  sleeve  to  screw  on  the  threaded 
end  of  the  shank  serves  to  hold  all  parts  together,  but 
is  sufficiently  larger  in  inside  dimensions  to  allow  con- 

siderable latitude  to  the  other  members. 
A  sufficient  number  of  standard  steel  balls  to  fill  the 

grooves  is  put  in  place  and  the  sleeve  screwed  tightly » 
on  the  shank.    The  shoulder  on  the  lower  member  pre- 

vents the  parts  from  separating  enough  to  allow  the 
balls  to  get  out  of  the  grooves. 
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Center  Indicator  Attachment 
By  G.  W.  Nusbaum 

A  center  indicator  such  as  is  described  in  almost  any 

catalog  of  machinist's  tools,  is  a  very  valuable  tool 
when  that  portion  of  the  work  which  is  to  be  centrally 
located  in  the  lathe  is  solid,  so  that  a  prick-punch  mark 
may  be  made  therein  for  holding  the  point  of  the  short 
arm  of  the  needle. 

If,  however,  a  hole  is  already  drilled  in  the  center  of 
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ATTACHMENT  FOR   CENTER   INDICATOR 

the  work  which  you  desire  to  relocate  centrally  on  the 

face  plate,  much  difficulty  is  experienced  with  the  ordi- 
nary center  indicator. 

In  order  to  overcome  this  trouble  a  conically  shaped 
button  should  be  made  similar  to  the  illustration.  It 
will  be  noted  that  the  button  is  bored  centrally  with 
the  conical  surface  and  is  slipped  on  the  short  arm  of 
the  needle  of  the  indicator,  as  shown  in  the  illustration. 

"Various  size  buttons  may  be  made  so  that  a  wide  range 
of  holes  can  be  accommodated.  On  account  of  the  coni- 

cal shape,  each  button  will  cover  holes  of  various  sizes. 

Valve  Grinding— Continuous  or  Recipro- 
cating—Discussion 
By  Wm.  R.  Seddon 

On  page  528,  Vol.  58,  of  the  American  Machinist, 
Richard  H.  Kiddle  says  that  valve  grinding  is  very 
often  overdone.  This  is  very  true  and  I  believe  the 
method  we  use  in  grinding  valves  will  be  of  value.  The 
face  of  the  valve  is  first  ground  on  a  Franklin  grind- 

ing machine  to  the  proper  angle,  which  in  most  cases 
is  45  deg.  Then  we  examine  the  seats  very  carefully 
and  if  necessary  true  them  up  with  a  valve  reseater, 
but  great  care  must  be  taken  not  to  cut  the  seat  down 
any  more  than  necessary,  for  deep  cutting  would  soon 
mean  a  new  block  of  cylinders.  The  slower  you  turn 
the  cutter  the  better  the  results. 

In  grinding  the  valve  in,  it  is  turned  back  and  forth 
ten  or  fifteen  times.  Never  make  a  complete  revolution 
when  grinding  in  a  valve  as  it  makes  ridges  in  the 
seat.  Wash  the  valve  and  seat  with  kerosene,  wipe  dry 
and  apply  Prussian  blue  or  red  lead  on  the  valve  face. 
Then  bring  the  face  of  the  valve  in  contact  with  the 
seat,  as  you  would  when  grinding,  and  turn  back  and 
forth  once. 

Take  the  valve  out  again  and  wipe  the  blue  from  the 
seat,  allowing  the  blue  to  remain  on  valve  face.  Now 
let  the  valve  face  come  in  contact  with  seat  and  again 
turn  back  and  forth.  If  the  blue  shows  all  around  the 
seat,  the  seat  is  perfect  but  if  the  blue  only  shows  in 
spots  on  the  seat,  it  is  necessary  to  keep  on  grinding 

and  to  continue  the  above  operations  until   the   blue 
shows  all  around  the  seat. 

It  must  be  remembered  that  compression  is  the  back- 
bone of  any  gasoline  motor,  and  seven-tenths  of  the 

motor  troubles  today,  for  which  a  great  many  people 
blame  carburetor  and  ignition,  are  due  to  faulty  com- 

pression. 

Helping  Men  Become  Familiar 
>vith  Machines 

By  I.  B.  Rich 

The  southern  branch  of  the  University  of  California 
is  located  at  Los  Angeles,  and  has  had  quite  a  quota 
of  ex-service  men  as  students  in  shop  work.  In  order 
to  make  it  easy  for  them  to  learn  the  right  speeds  and 
feeds  for  various  machines,  the  speeds  obtained  by  run- 

ning the  belt  on  certain  cones,  are  stamped  on  the  cone 
itself  as  in  the  sketch  at  the  bottom  of  the  chart  shown. 
In  the  case  of  back  geared  machines,  the  speeds  both 
with  and  without  gears  are  given. 

In  other  cases  a  table  is  made,  as  shown  herewith; 
this  being  for  a  Sibley  24  in.  upright  drilling  machine. 
The  table  is  for  cast-iron  work.  It  begins  with  a  3-in. 
drill  and  shows  that  its  surface  speed  will  be  30.5  ft.  per 
min.  with  the  belt  on  the  larger  driving  cone  which 
gives  310  r.p.m.  It  also  shows  that  this  cone  will  give 
a  speed  of  38.9  r.p.m.  to  a  i-in.  drill,  which  is  above  the 

DRILL  SPEED  TABLE  FOP  WORK  IN  CASTIRON 
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FEED   AND   SPEED   CHART   FOR  DRILLING 

36  ft.   allowable   according   to   the   note   below,   so   the 
belt  must  go  down  on  the  next  smaller  cone. 

Reading  the  chart  another  way,  it  shows  for  example 
that  the  belt  on  smallest  cone  and  the  back  gears  out, 
gives  suitable  speeds  for  cast  iron,  for  drills  from  lA 
to  1  i  in.  The  chart  also  shows  the  feeds  obtained  with 
different  positions  of  the  feed  pin.  It  has  been  found 
very  useful  in  helping  new  men  become  familiar  with 
the  machine. 
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Device  for  Holding  Boring  Bars 
and  Drills  in  Lathe 

By  R.  W.  Barrett 

The  boring  tool  and  drill  holder  shown  in  the  accom- 
panying sketch  possesses  the  following  advantages:  It 

will  hold  any  bar  or  drill,  within  its  capacity,  true  to 
the  center  line  of  the  lathe;  it  does  not  obstruct  the 

workman's  view  of  the  hole  being  bored;  its  range  is 
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HOLDER  FOR  BORING   BARS  AND  DRILLS 

so  great  and  a  change  from  one  size  of  bar  or  drill  to 
another  is  so  easily  and  quickly  made  that  on  a  majority 
of  chucking  jobs  the  fixture  may  remain  in  place  until 
the  work  is  completed,  merely  changing  the  bars  or  tools 
to  suit  the  work  of  boring,  facing  or  turning. 

The  rib  on  the  bottom  should  be  made  to  fit  the  slot 
in  the  toolblock  of  the  compound  rest,  and  I  find  it 
advantageous  to  have  this  rib  at  an  angle  of  15  deg., 
swinging  the  rest  over  to  correspond.  The  compound 

rest  thus  remains  in  the  position  required  for  thread- 
ing operations. 

A  Neat  Wiper  System  for  Oiling 
Loose  Pulleys 

By  Frank  C.  Hudson 

Methods  of  oiling  loose  pulleys  are  always  open  to 
discussion.  Here  is  a  method  worked  out  by  Wilfred 

Heuser,  of  Salt  Lake  City,  Utah,  and  which  has  been 
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shaft.  From  there  the  oil  works  its  way  along  the  shaft 
and  is  picked  up  by  the  felt  wiper  A,  which  does  not 
extend  the  whole  length  of  the  hub  in  the  loose  pulley  L. 
As  the  oil  is  fed  to  the  shaft,  from  wiper  A,  wiper  B 
on  the  other  side  picks  it  up  and  not  only  oils  the  rest 
of  the  bearing  in  the  loose  pulley  hub,  but  passes  the 
oil  to  the  two  wipers  C  in  the  tight  pulley  T. 

The  oil  works  its  way  through  these  wipers,  which 

extend  clear  through  the  hub  in  the  case  of  tight  pul- 
leys, and  is  fed  to  the  wipers  D  in  the  next  loose  pulley 

hub,  from  there  to  wiper  E  and  on  the  wipers  F  in  the 
tight  pulley  at  the  right.  It  might  seem  that  this  is 
a  long  way  for  the  oil  to  feed,  but  the  answer  is  that 
it  has  been  doing  it  so  successfully  that  the  pulleys 
never  give  trouble,  and  only  require  oil  in  the  reservoir 
at  long  intervals.  It  will  be  noted  that  the  end  of  the 
bearing  box  has  been  bored  out  to  receive  the  turned 

doviTi  end  of  the  first  loose  pulley,  thus  preventing  leak- 
age, as  the  first  wiper  absorbs  the  oil  before  it  has  a 

chance  to  run  out.  The  oil  spreads  to  the  left,  also, 
where  a  similar  set  of  wipers  lubricates  the  bearings  in 
the  pulleys  located  there. 

OILING  LOOSE  PULLETS  IN  TANDEM 

in  use  in  his  shop  for  several  years.  The  sketch  only 
shows  part  of  the  pulleys  on  his  countershaft  but  they 
are  all  lubricated  from  oil  reservoirs  in  the  bearings  at 

the  ends  of  the  shaft.  The  reservoirs  are  equipped  with 

ring  oilers  as  shown  which  bring  the  oil  up  to  the 

Formula  for  Finding  Root  Width 
of  Splineways 

By  Clarence  D.  Scrom 

The  following  formula  will  be  found  useful  for  cal- 

caix;ulating  koot  width  of  splineways 

culating  the  root  width  of  splineways  on  splined  shafts : 

sm 

f^^-1A\ 

diameter  of in  which  U  =  number  of  splines  and  B 
shaft  at  the  root  of  the  splineway. 

Angle  A  must  first  be  computed  as  follows : 

sin  yi  =  "2" 
in  which  T  =  width  of  spline  and  B  =  diameter  of 
shaft  at  root  of  splineway. 

B  ■      A  T 
^ ,   or    sin  A   =  ^ 
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Give  the  Shop  Man 

A  Visit  Through  the  Shop 

CARL  DIETZ,  president  of  the  Bridgeport  Brass 

Company,  told  the  United  States  Chamber  of  Com- 
merce at  its  recent  meeting  about  some  of  his  methods 

of  acquainting  his  employees  with  the  company's business. 

One  thing  he  did  was  to  take  his  office  people  through 
the  shop  to  let  them  see  the  materials  and  come  in 

contact  with  the  processes  about  which  they  are  con- 
tinually talking  and  writing. 

An  unexpected  development  was  this  request  of  a 

shop  man:  "When  are  we  going  to  be  taken  through 
the  shop?"  It  looks  as  though  that  one  tip  is  worth 
enough  to  pay  Mr.  Dietz  for  the  trouble  and  expense 

of  the  office  people's  trip.  The  shop  man  is  entitled  to  a 
trip  through  the  shop.  He  will  be  the  more  conscien- 

tious worker  for  knowing  just  why  he  does  his  operation 
and  will  feel  that  he  is  helping  to  build  a  whole  rather 
than  merely  working  on  a  part.  Shop  trips  for  shop 
men  should  be  good  counter-irritants  to  the  old  familiar 
"unrest." 

Need  for  Standard  Names 

Of  Machine  Parts 

NO  MATTER  where  one  goes  the  need  of  a  standard 
nomenclature  for  machines  and  their  elements,  is 

everywhere  apparent.  The  more  isolated  the  district 
the  greater  the  delay,  annoyance  and  cost  of  not  know- 

ing what  the  other  fellow  means  by  the  name  he  gives  a 
certain  kind  of  bolt,  or  screw,  or  part  of  a  machine. 

One  concern  has  been  forced  to  sketch  every  part 
wanted  and  describe  it  in  as  much  detail  as  seems  neces- 

sary. This  has  been  brought  about  by  costly  delays  and 
expense  in  having  the  wrong  part  sent  for  what  seemed 
to  be  a  simple  part,  simply  named. 

There  is  also  a  remnant  of  the  old  confusion  as  to 
the  threads  of  a  half  inch  bolt  in  some  parts  of  the 
country.  A  recent  complaint  in  the  middle  west  states 
that  both  twelve  and  thirteen  threads  to  the  inch  are 
still  supplied  by  some  large  bolt  makers  and  that  you 
are  apt  to  get  one  or  the  other  unless  you  specify  which 
is  desired. 

This  lack  of  standardization  adds  to  the  cost  of  doing 
business  and  makes  it  unnecessarily  difficult  for  supply 
parts  to  be  secured  promptly.  Individuality  has  its 
place,  but  the  automotive  industry  has  shown  us  the 
way  toward  the  advantages  of  standardized  elements 
used  in  construction. 

Using  the  Proper  Machine 
in  the  Right  Place 

THERE  was  a  time  when  the  lathe  and  the  cylin- 
drical grinder  competed  with  one  another.  The 

man  selling  the  one  machine  tried  to  convince  his 
prospective  customer  that  the  other  machine  was  less 
productive,  or  if  he  did  not  want  to  be  considered  a 
knocker  that  his  machine  was  more  productive  than  his 

competitor's.  Any  number  of  discussions  took  place; 
any  number  of  articles  were  written  on  the  subject  of 

"grinding  machine  vs.  lathe"  or  "planer  vs.  milling 
machine."  In  many  cases  both  parties  were  right,  in 
others,  neither. 

It  is  well  recognized  now  that  there  is  no  such  thing 

as  "lathe  vs.  grinding  machine,"  but  that  each  machine 
has  its  legitimate  scope  and  no  lathe  maker  who  knows 
his  business  tries  to  sell  a  lathe  where  a  grinder  is 
needed;  at  least  not  if  he  is  acquainted  with  the  facts 
of  the  case.  Machines  of  different  types  do  not  com- 

pete, they  supplement  each  other. 
And  yet,  even  now,  it  is  not  considered  good  form 

to  point  out  in  public  that  this  machine  is  better  than 
that  for  such  and  such  an  operation  on  a  certain  piece. 
Such  a  statement,  however  well  supported  by  facts  and 
reasons,  would  be  considered  a  knock  of  the  machine 
which  happens  to  get  the  worst  of  the  argument. 

This  is  not  a  proper  view  to  take  of  the  matter.  A 
clean  cut  and  frank  discussion  on  the  applicability  of 
various  types  of  machines  to  different  jobs  would  not 
harm  any  machine.  It  would  more  clearly  establish  its 
proper  place  in  industry,  it  would  tend  to  eliminate  the 
use  of  machines  in  places  where  they  do  not  belong  and 
as  a  result  both  competing  machines,  if  we  may  use 
the  term  this  time,  would  finally  gain  in  appreciation  by 
the  user.  There  would  be  less  occassion  to  condemn 
either  of  the  two  machines  because  they  are  used  in 
places  where  they  have  no  right  to  be. 

It  would  be  interesting  to  hear  about  the  experiences 
of  shop  men  who  have  changed  over  from  the  planer  to 
the  milling  machine  or  vice  versa  and  to  hear  of  the 
results  obtained  from  the  change  and  the  reason  why; 
to  hear  from  them  why  they  prefer  the  shaper  in  one 
case  and  the  milling  machine  in  another;  when  a  milling 
machine  is  more  or  less  productive  than  a  surface 

grinder. 
The  fact  that  in  one  shop  one  kind  of  machine  is 

used  and  in  another  shop  another  kind  and  for  practic- 
ally the  same  kind  of  work  cannot  always  be  explained 

by  the  fact  that  the  machine  happ)ened  to  be  there  and 
must  be  used.  Often  preference  for  one  or  the  other 
type  is  expressed  and  it  is  quite  difficult  for  the  sales- 

man of  a  certain  type  machine  to  make  an  impression  in 
one  shop  whereas  he  may  be  welcomed  in  another  where 
the  same  class  of  work  is  being  done.  What  seems  to 
be  the  reason? 

Is  it  the  lack  of  understanding  or  is  there  really  a 
difference  in  certain  conditions  which  makes  it  advis- 

able to  use  different  classes  of  machines  in  different 
shops  in  order  to  obtain  the  mo.st  productive  method  ? 

^ 
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X 

Shop  Equipment  News 
Cleveland  Group  Mounting  for  Punch 

Presses 

For  punching  steel  angles  used  in 
the  construction  of  oil  derricks  and 
towers  such  as  radio  towers  or  those 
supporting  water  or  storage  tanks, 
and  for  punching  roof  trusses,  all 
of  which  as  a  rule  have  groups  of 
holes  at  each  end  and  at  the  center, 
the  Cleveland  Punch  &  Shear  Works 

are  adjustable  to  permit  a  minimum 
distance  of  2  in.,  and  a  maximum 
distance  of  20  in.  between  them. 

The  machines  may  be  operated  in- 
dividually by  the  treadles  or  all  three 

may  be  operated  simultaneously 
from  either  end.  Each  air  cylinder 
may  be  operated  individually  also,  or 

The  jaws  are  opened  by  a  pressure 
of  the  finger  on  the  button  at  the  top 
of  the  dial,  and  then  allowed  to  close 
upon  the  work  by  the  action  of  the 
indicator  spring.  The  direction  and 
amount  of  variation  from  standard 
are  shown  in  thousandths  of  an  inch 
by  the  position  in  which  the  pointer 
comes  t6  rest  above  or  below  the  zero 
line.  The  reading  is  adjusted  to  zero 
by  turning  the  knurled  bezel  ring, 
which  is  then  clamped  against  acci- 

CLEVELAND  GROUP  MOUNTING  FOR  PUNCH  PRESSES 

Co.,  Cleveland,  Ohiq,  has  recently 
developed  and  placed  on  the  market 
the  combination  group  mounting  of 
punch  presses  shown  in  the  illustra- 

tion herewith. 
Angles  may  be  punched  in  either  leg 

without  the  necessity  of  turning  the 
angles  end  to  end.  To  hold  the  angles 
firmly  against  the  gage  blocks  in  a 
straightened  condition,  air  cylinders 
are  used.  Supports  are  also  provided 
for  the  angles.  The  gage  blocks  are 
adjustable  to  permit  the  punching  of 
various  sizes  of  angles  or  sections. 
An  end  gage  is  also  furnished  for 
positioning  the  work. 

The  machines  punch  angles  26  ft. 
in  length  or  less.  One  end  machine 
is  stationary,  while  the  other  two 
machines  are  adjustable  along  the 
base  by  hand.  Each  individual  ma- 

chine has  punch  attachments  which 

all  may  be  operated  simultaneously 
from  the  stationary  end. 

The  style  C  machines  illustrated 
have  a  capacity  of  6  x  6  x  i\  in.  as  a 
maximum,  but  this  mounting  can  be 
provided  for  machines  having  a 
greater   or  lesser  capacity. 

dental  movement  by  the  small  screw 
at  the  side. 

The  diameter  of  the  dial  is  2i  in., 
and    the    regular    graduation    is    to 

Federal  Micrometer 

Indicator 

The  micrometer  dial  indicator 
shown  herewith  has  been  brought 
out  by  the  Federal  Products  Corp., 
15  Elbow  St.,  Providence,  R.  I.,  for 

the  purpose  of  inspecting  or  check- 
ing errors  in  size  of  small  parts  for 

which  a  micrometer  caliper  is  ordi- 
narily used. 

The  accompanying  illustration 
shows   the   application   of   the   tool. 

FEDBRAIi"  MICROMETER    DIALi 

i  INDICATOR 

0.001  in. -Dials  with  other  gradua- 
tions may  be  supplied  if  desired.  The 

instrument  will  gage  any  dimension 
up  to  fl'.  in.  It  rests  ordinarily  on 
the  small  legs  shown. 
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"Threadwell"  Adjustable 
Dies  and  Die-Holders 

The  Wells  Corp.,  successor  to  the 
Frank  0.  Wells  Co.,  Greenfield, 

Mass.,  is  now  making  the  "Thread- 
well"  adjustable  screw-cutting  die  in 
a  new  range  of  sizes  covering  from 
J  to  1  in.  in  diameter,  with  six 
changes  of  outside  dimension.  These 
dies,  one  of  which  is  shown  in  Fig.  1, 
are  hexagonal  in  shape  and  are  ad- 

justable for  size  by  means  of  a  fillis- 
ter-head screw  of  generous  propor- 

tions, so  that  adjustment  may  be 
made    without    resort    to    a    special 

FIG.   1 — "THRBADWELL,"    ADJUSTABLE 

DIE 

screwdriver  and  with  little  danger  of 
damage  to  the  slot  in  the  head. 

Aluminum  stocks  are  provided  to 
hold  the  various  sizes  of  dies,  and 
the  hexagonal  shape  of  the  latter 
lends  itself  to  the  use  of  a  socket  or 

open-end  wrench  in  case  it  is  desired 
to  use  the  die  in  restricted  spaces. 

For  use  upon  the  screw  machine 
or  turret  lathe  two  forms  of  holders 

screws  on  the  holder  and  bears 
against  a  shoulder,  thus  allowing  the 
die  a  considerable  amount  of  freedom 
of  movement  to  adapt  itself  to  minor 
misalignment  of  the  machine,  though 

holding  it  securely  against  displace- 
ment.    Holes   in    the   body   of   the 

FIG.    2— RELEASING    DIE-HOLDER 

are  made,  as  shown  in  Figs.  2  and 
3,  one  having  a  shank  to  be  fitted  to 
the  turret,  while  the  other  is  de- 

signed as  an  adapter  to  go  into 
already  existing  holders  with  which 

.  the  machine  may  be  equipped.  The 
full  length  holder.  Fig.  2,  incorpo- 

rates the  releasing,  or  "slip-off"  fea- 
ture common  to  die-holders  that  are 

used  to  cut  threads  up  to  a  prede- 
termined length. 

The  die  is  held  in  a  hexagonal 
pocket  somewhat  larger  in  dimen- 

sions than  itself  and  is  retained  by 
means  of  the  knurled   ring,   which 

no.   3— ADAI'TEIi  FOR  SECUUIXG  THE 
DIB  IN  HOLDERS 

holder  provide  for  a  free  flow  of  oil 
or  cutting  compound  through  the  die, 
and  thus  prevent  the  accumulation 
of  chips.  The  holders  are  made  in 
six  sizes  to  accommodate  all  sizes  of 
the  dies. 

sleeve  around  the  piston  rod.  As 
the  cylinder  is  forced  upward,  pres- 

sure is  applied  on  the  drawing  ring. 

In  the  other  method,  the  cylinder  re- 
mains stationary  and  the  piston  is 

forced  vertically  upward  when  com- 
pressed air  is  admitted  into  the  cyl- 
inder. The  former  method  is  gen- 

erally used  singly,  but  it  can  also  be 

applied  in  multiple  on  multiple-crank 
presses.  The  latter  method  with  the 

stationary  cylinders  is  used  princi- 
pally in  batteries  on  double-  or  mul- 

tiple-crank presses. 
The  cushions  are  connected  to  the 

presses  by  screwing  the  draw-bolt 
attached  to  the  cushion  into  the  bot- 

Marquette  Pneumatic  Die 
Cushions  for  Punch  Presses 

An  important  factor  in  the  proc- 
ess of  drawing  parts  from  sheet 

metal  is  the  pressure  that  is  applied 
to  hold  the  blank  flat,  as  this  pressure 
should  be  just  enough  to  keep  the 
metal  of  the  shaped  part  smooth  at 
all  stages  of  the  operation.  A  method 
of  obtaining  this  uniform  pressure 
is  by  means  of  the  various  types  of 
pneumatic  die  cushions  recently 

placed  on  the  market  by  the  Mar- 
quette Tool  &  Manufacturing  Co., 

Chicago,  111.,  one  type  of  which  is 
shown  in  the  illustration  herewith. 

These  cushions  are  claimed  to  pro- 
duce a  uniform  pressure  regardless 

of  the  unevenness  of  the  blank  or  the 
thickening  of  the  metal  during  the 
operation.  They  are  suitable  to  a 
large  variety  of  requirements,  the 
size  ranging  from  cushions  having  a 
piston  6  in.  in  diameter,  which  are 
suitable  for  machines  drawing  shells 
to  a  depth  of  2  in.,  to  cushions  which 
have  a  piston  25  in.  in  diameter, 

which  are  Intended  for  presses  draw- 
ing shells  to  a  depth  of  8  in.  These 

cushions  may  be  applied  to  a  press 
singly  or  in  batteries. 
Both  single-  and  double-acting 

cushions  may  be  furnished,  with  two 
methods  of  operation  for  each  type. 
In  one  method,  the  piston  remains 
stationary  when  the  compressed  air 
is  admitted  into  the  cylinder,  while 
the   cylinder    rises    vertically    on    a 

MARQUETTE   PNEUMATIC    DIE 
CUSHIO.V  FOR  PUNCH  PRESS 

torn  surface  of  either  the  bolster  or 

die.  When  only  one  machine  is  sup- 
plied from  the  main  compressed  air 

tank  the  cushion  is  connected  di- 

rectly to  it;  but  if  a  number  of  ma- 
chines are  connected  to  the  same 

main  air  tank  each  press  has  an  in- 
dividual air  tank  and  regulator,  so 

that  the  pressure  on  a  certain  ma- 
chine may  be  maintained  independent 

of  the  rest. 
These  air  cushions  may  also  be 

utilized  in  making  double-acting 
presses  serve  as  triple-acting,  and  in 
so  doing  they  produce  the  full  pres- 

sure at  the  start  and  the  minimum 

necessary  pressure  at  the  end  of  the 
stroke.  In  a  double-acting  press  an- 

other advantage  of  an  air  cushion  is 
that  it  holds  the  blank  so  that  it  will 
not  slip  during  the  draw  and  cause 
an  uneven  flange.  Air  cushions  are 
also  used  to  make  the  blank  holder 

yielding,  so  that  it  vfiYl  adjust  itself 
to  unevenness  in  gage  as  well  as  pre- 

vent the  breakage  of  the  press. 
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Additions  to  the  Heald  No. 

72  Internal  Grinding 
Machine 

Several  features  have  been  added 
to  the  No.  72  hydraulically  operated 
internal  grinding  machine  made  by 
the  Heald  Machine  Co.,  Worcester, 

FIG.    1— MECHANISM    FOR    AUTOilATI- 
CALLT  WITHDRAWING  THE  WHEEL 

Mass.,  and  described  on  page  311  of 
the  American  Machinist. 

In  Fig.  1  is  shown  the  mechanism 
by  means  of  which  the  operator  may 
run  the  wheel  slide  out  of  the  way  for 
the  purpose  of  gaging  the  work.  To 
do  this  he  merely  lifts  the  hand  lever 
at  the  left,  thereby  causing  the  latch 
of  the  forward  reversing  dog  to  ride 
over  the  top  of  the  reversing  lever, 
which  can  be  seen  inclined  slightly 
to  the  left,  and  allowing  the  slide  to 
continue  its  rearward  movement 
without  reversing  and  at  the  rate  of 
travel  for  which  the  control  valve 
is  set. 
When  the  tapered  end  of  the  bar 

which  is  attached  to  the  forward 
reversing  dog  reaches  the  small 
roller  shown  at  the  right,  the  roller 
is  pressed  downward,  opening  a  by- 

pass valve  and  allowing  the  oil  to 
pass  freely  around  the  control  valve 
to  the  cylinder  of  the  traversing 
mechanism,  which  in  turn  causes  the 
slide  to  move  back  to  its  rearward 
limit  at  the  highest  rate  of  travel. 

The  wheel  slide  will  then  remain  in 
this  position  until  the  operator  tips 
the  reversing  lever  by  means  of  the 
ball  handle,  thus  causing  the  slide 
to  move  forward  at  the  high  rate  of 
speed  until  the  pointed  bar  previously 
mentioned  is  clear  of  the  roller, 
when  the  slide  will  resume  its  re- 

ciprocating motion  between  the 
limits  for  which  the  reversing  dogs 

are  set  and  at  the  rate  it  had  pre- 
viously been  traveling.  All  this  se- 

quence of  movements  is  accomplished 
by  the  simple  act  of  raising  the  hand 
lever,  and  no  manipulation  of  valves 
or  other  levers  is  needed. 
The  cross-feed  mechanism  and 

positive    sizing    stop   are    shown    in 

Fig.  2.  The  direction  of  movement 
of  the  cross  slide  has  been  reversed 
in  the  present  machine,  so  that  the 
feeding  pawls  now  act  downward  in- 

stead of  upward  as  formerly,  and 
the  stop  and  its  adjustments  are  on 
top  of  the  ratchet.  The  stop  shown 
over  the  ratchet  wheel  is  attached 

to  the  machine  base,  and  the  posi- 
tion of  the  lever  striking  it  is  de- 

termined by  the  pawl.  A  movement 
of  this  pawl  equal  to  one  notch  on 
the  ratchet  wheel  corresponds  to  an 
increment  of  0.0001  in.  in  diameter 

of  the  hole  being  ground.  Gradua- 
tions on  the  beveled  face  of  the 

ratchet  facilitate  the  setting  of  the 
lever  to  major  divisions. 
When  the  lever  contacts  with  the 

stop  there  can  be  no  further  move- 
ment of  the  cross-slide  in  the  forward 

direction.    If,  however,  it  is  desired 

fig.  2— positive  stop  and  hand 
fe;eding  lever 

to  run  the  wheel  beyond  the  prede- 
termined position,  the  stop  may  be 

lifted  out  of  the  path  of  the  lever 
and  the  cross  screw  turned  by  hand. 

The  small  lever  at  the  right  is  for 
feeding  the  cross  slide  by  hand. 
Each  depression  of  this  lever  causes 
an  increase  of  0.0001  in.  in  the  diam- 

eter of  the  hole  being  ground.  This 
movement  may  be  repeated  at  will, 
except  that  the  wheel  cannot  be  fed 
beyond  the  position  determined  by 
the  sizing  stop,  without  lifting  the 
stop  as  just  described. 
The  water  guard  enclosing  the 

chuck  is  overbalanced  by  a  spring 
and  is  held  in  closed  position  by  a 
catch.  A  pressure  of  the  finger  upon 
this  catch  releases  the  guard  and 
causes  it  to  open  as  shown  in  Fig.  3, 
where  it  remains  until  closed  by  the 
operator.  The  supply  of  water  or 
grinding  compound  is  automatically 
shut  off  by  the  movement  of  the 
clutch  lever  that  stops  the  rotation 
of  the  work  spindle. 
The  diamond  truing  device  is 

mounted  upon  a  separate  bridge  that, 
once  set  for  the  desired  position,  has 
no  further  movement  relative  to  the 
machine  base.  The  diamond  holder 
can  be  swung  up  out  of  the  way  of 
the  wheel.  When  brought  to  its  lower 
or  active  position,  the  point  of  the 
diamond  is  in  a  straight  line  with  the 
back  side  of  the  hole  being  ground, 
and  thus  constitutes  a  sizing  device 
of  itself. 

The  diamond  may  be  allowed  to 
remain  in  the  active  position  during 
the  grinding,  with  the  wheel  passing 
over  it  at  each  reversal  of  the  wheel 
slide.  A  hole  cannot  then  be  ground 
too  large  for  the  reason  that  if  the 

fig.  3— counterbalanced    water  guard 

When  the  slide  is  brought  back  to 
the  grinding  position  and  the  stop 
again  lowered  to  place,  the  machine 
will  size  as  before,  no  change  having 
occurred  in  the  adjustment. 

wheel  should  be  accidently  or  inten- 
tionally fed  forward  beyond  the  cor- 

rect sizing  position,  it  would  be 
turned  off  by  the  diamond  before  it 
could  enter  the  work. 
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"Cutwell"  Taper-Pin 
Reamer 

The  Wells  Corp.,  Greenfield,  Mass., 

has  recently  brought  out  the  "Cut- 
well"  taper-pin  reamer,  incorporat- 

ing therein  some  principles  not  ordi- 
narily found  in  this  class  of  tool. 

Instead  of  straight  or  left-hand 
helical  flutes,  the  helix  is  right-hand. 

"CUTWELL,"   TAPER-PIN   REAMER 

The  "lands"  of  the  reamer  are  relief 
ground  in  the  same  manner  as  on  a 
twist  drill;  and  it  is  claimed  by  the 
makers  that  this  treatment  entirely 
eliminates  any  tendency  of  the  tool 
to  draw  in,  while  the  right-hand 
helix  assures  an  easy  shearing  cut 
and  at  the  same  time  carries  the 
chips  out  at  the  large  end  of  the  hole. 

The  reamer  is  made  in  all  standard 

taper-pin  sizes. 

Hood  for  Federal  Dial 

Gages 
A  protecting  hood  for  the  indicat- 

ing instruments  used  in  connection 
with  the  Federal  cylinder  gages  illus- 

trated on  page  642  of  American  Ma- 
chinist has  been  brought  out  by  the 

Federal  Products  Corp.,  15  Elbow 
St.,  Providence,  R.  I.    As  one  of  the 

PROTECTING  HOODS  ON  FEDERAL 
CYLINDER  GAGES 

principal  applications  of  these  tools 
is  in  connection  with  the  repair  of 
automobiles,  and  as  the  dial  indicator 
is  an  instrument  too  sensitive  and 

delicate  to  withstand  the  abuse  to 
which  it  would  be  subjected  in  the 
average  garage,  the  hoods  have  been 
applied  to  protect  the  indicators. 

The  hood  surrounds,  but  does  not 
touch,  the  indicator,  as  the  accom- 

panying illustration  shows.  The  re- 
cess is  somewhat  larger  than  the 

diameter  of  the  indicator  and  its 
depth  greater  than  the  thickness  of 
the  latter,  so  that,  although  the  dial 
is  at  all  times  plainly  visible,  it 
would  be  difficult  for  a  blow  of  suffi- 

cient force  to  cause  injury,  to  reach 
the  delicate  mechanism. 

Bacharach     Radiation    Pv- 
rometer  for  High 

Temperatures 
The  Bacharach  Industrial  Instru- 

ment Co.,  Pittsburgh,  Pa.,  has  re- 
cently placed  on  the  market  a  high- 

temperature  radiation  pyrometer, 

called    the    "Ardometer,"    which    is 

FIG.  1— BACHARACH     -ARDOMETER" 

manufactured  by  Siemens  and  Hal- 
ske,   Berlin,   Germany. 

A  general  view  of  the  instrument 
is  shown  in  Fig.  1.  The  device  con- 

sists of  a  telescope,  with  objective 
and  ocular  lenses,  between  which  is 
located  a  small  thermal  element  in  a 
sealed  glass  bulb.  The  hot  junction 
of  this  thermal  element  is  soldered  to 
a  thin,  blackened  platinum  disk,  the 
free  ends  of  the  couple  being  con- 

nected to  a  galvanometer  which  can 
be  either  indicating  or  recording. 
Protection  is  provided  against  dust 
and  dirt  for  this  sensitive  couple, 
while  the  objective  lens  can  be  readily 
cleaned. 

When  the  temperature  of  an  in- 
candescent body  is  to  be  taken,  the 

instrument  is  sighted  directly  on  this 
body,  the  total  radiation  of  a  definite 
area  of  the  body  being  concentrated 
upon  the  blackened  disk  by  the  ob- 

jective lens.  In  this  way  the  hot 
junction  of  the  couple  is  heated  and 
the  emf.  generated  sends  through 
the  circuit  a  current  which  causes  a 
deflection  of  the  galvanometer 
pointer.  The  thermal  energy  is  thus 
transformed  into  electric  energy,  and 
since  the  fonner  is  proportional  to 

FIG. 
2 — ARDOMETER  PERMANENTLY 
MOUNTED  IX  A  GUARD 

the  fourth  power  of  the  absolute 
temperature  of  the  incandescent 
body,  it  follows  that  the  latter,  and 
with  it  the  galvanometer  deflection, 
is  proportional  to  the  fourth  power 
of  the  absolute  temperature. 

For  this  reason  the  galvanometer 
has  widely  separated  divisions  at  the 
upper  section  of  the  scale.  Standard 
scales  having  maximum  readings  of 
from  2,200  to  4,600  deg.  F.  are  avail- 

able. Smaller  ranges  than  2,200  deg. 
F.  are  not  obtainable  because  the 
emf.  generated  would  be  too  small. 
To  adjust  each  Ardometer  for  any 
one  of  the  ranges,  a  diaphragm  is 
provided  just  behind  the  objective 
lens.  The  position  of  this  diaphragm 
cannot  be  changed  after  calibration, 
but  all  instruments  calibrated  for  the 

same  range  are  interchangeable,  be- 
cause they  generate  the  same  emf. 

at  equal  temperatures.  Therefore 
one  indicator  with  a  selective  switch 
or  a  multiple  recorder  can  be  used  for 
several  Ardometers. 

Since  the  platinum  disk  and  the 
wires  of  the  couple  are  very  thin,  the 

Ardometer  is  claimed  to  have  prac- 
tically no  heat  inertia  and  to  follow 

each  fluctuation  of  the  glowing  body 
instantly,  giving  correct  readings 
only  a  few  seconds  after  focusing. 
Double  pivoted  galvanometers  may 
be  used,  since  the  emf.  generated  is 
comparatively  high. 

The  Ardometer  may  be  perma- 
nently installed  or  used  as  a  portable 



May  24,  1923 Build  Bigger  Profits  with  Better  Equipment 781 

instrument.  In  operation  after  being 
properly  connected  to  the  indicator 
or  recorder,  it  has  only  to  be  sighted 
on  the  glowing  object  in  such  a  way 
that  the  black  platinum  disk  as  seen 
through  the  ocular  lens  is  perfectly 
covered  and  surrounded  by  radiation 

of  light.  Protection  against  exces- 
sive radiation  during  focusing  is 

provided  for  by  means  of  a  red  glass 
accompanying  the  instrument.  The 
glowing  area  must  possess  a  diameter 
of  at  least  2.6  in.  when  the  distance 
between  the  sight  object  and  the 
Ardometer  is  3  ft.,  while  the  glowing 
diameter  must  be  proportionately 
larger  or  smaller  at  other  distances. 

The  instrument  can  be  mounted 
on  a  pedestal  or  tripod,  or  it  may  be 
fixed  to  a  shelf  or  other  holder.  To 
guard  against  mechanical  injury  it 
can  be  placed  in  a  simple  iron  pro- 

tection as  shown  in  Fig.  2.  The 
Ardometer  itself  weighs  one  pound 
and  is  5  in.  long  and  5  in.  high. 

Van  Keuren  O.OOOl-Inch 

Micro-Gage  Set 
The  Van  Keuren  Co.,  362  Cam- 

bridge St.,  Allston,  Boston,  Mass., 
has  recently  added  to  its  line  of 
measuring  tools  a  complete  set  of 
micro-gages  arranged  to  give  read- 

ings in  ten-thousandths  of  an  inch. 
The  set,  as  shown  in  the  accompany- 

VAN  KKUREN  0.0001-INCH 
MICRO-GAGE  SET 

ing  illustration,  is  intended  mainly 
for  the  purpose  of  checking  microm- 

eters, and  for  direct  use  on  parts  be- 
ing machined. 

In  all,  the  set  contains  thirty-five 
gages.  The  sizes  provided  are:  A 
ten-thousandths  series  of  ten  gages 
from  0.1000  to  0.1009  in.,  a  thou- 

sandth series  of  ten  gages  from  0.101 
to  0.110  in.;  a  hundredth  series  of 
nine  gages  from  0.12  to  0.20  in.;  and 
additional  gages  of  0.3,  0.5,  1,  2,  3 
and  6  in.  Over  140,000  combinations 
are  available. 

A  feature  of  this  set  is  the  use  of 

the  6-in.  gage  instead  of  the  4-in. 
gage.  With  this  6-in.  gage  the  range 
of  the  set  is  up  to  14  in.  in  length. 
The  large  gage  can  also  be  used  to 
increase  the  range  of  existing  sets 
of  combination  gages. 

Golden  Combination  Black' 

board  Drawing  Instrument 
The  Golden  Co.,  Elkhart,  Ind.,  has 

recently  placed  on  the  market  the 
combination  blackboard  drawing  in- 

strument shown  in  the  accompanying 
illustration.  This  instrument  is 
similar  in  construction  and  operation 
to  the  one  described  on  page  565, 
Vol.  58,  of  the  American  Machinist 
and  it  embodies  a  number  of  features 
which  make  it  adaptable  for  black- board use. 

The  device  combines  a  compass, 
rule,  protractor  and  T-square  all  in 
one,  and  is  arranged  with  a  vacuum 
cup  pivot  for  holding  the  instrument 
on  the  board  and  allowing  it  to  ro- 

tate freely.  By  depressing  the  knob 
on  this  vacuum  cup,  the  air  is  ex- 

hausted from  the  rubber  cup,  creat- 
ing a  vacuum  which  is  claimed  to 

hold  the  instrument  in  position  on 
the  blackboard  from  10  to  15 
minutes. 

The  rule  is  18  in.  long  and  has 
chalk  holes  every  inch  of  its  length 
for  use  in  the  describing  circles ;  the 
protractor  is  graduated  to  5  deg., 
and  the  T-square  has  a  cross  bar 
graduated  to  J  in.  All  metal  parts 
are  finished  in  nickel.  The  zero 
point  on  the  protractor  is  exactly  in 
line  with  the  ruler,  so  that  by  regis- 

tering angles  on  the  protractor  the 
rule  is  automatically  put  into  proper 
position  for  drawing  lines  at  the 
desired  angle. 

The  instrument  has  a  number  of 

uses  such  as  describing  circles,  con- 
structing angles  of  any  degree, 

drawing  parallel  lines,  and  various 
geometric  figures  which  are  desired 
when  explaining  theories  in  school, 
shop     and     apprentice     classrooms. 

Reeve  Belt  Shifter 

The  cone-pulley  belt  shifter  shown 
in  the  accompanying  illustration  is 
made  by  G.  A.  Reeve,  916  Hill  St., 
Middletown,Ohio.  The  shifting  move- 

ment is  very  similar  to  that  used  by 
a  mechanic  in  shifting  cone-pulley 
belts  by  hand. 

In  shifting  the  belt  when  in  the 
position  shown,  the  operator  first 
swings  the  handle  to  the  left,  which 

REEVE  BELT  SHIFTER 

runs  the  belt  off  the  countershaft 
pulley  and  down  onto  the  next  step. 
He  then  places  the  vertical  rod  in  the 
next  notch  on  the  bar  over  the  lathe 
cone  and  swings  the  handle  to  the 
right.  This  puts  the  belt  on  the  next 
size  of  pulley.  Two  or  three  steps 
may  be  changed  at  a  time  if  desired, 
and  the  movement  requires  the  use 
of  but  one  hand. 

The  shifter  is  made  in  various 
sizes  and  styles  to  fit  lathes,  milling 
machines,  drilling  machines,  or  any 
machine  using  a  cone-pulley  drive.  It 
is  strong  and  simple,  with  practically 
nothing  on  it  to  get  out  of  order. 
The  entire  installation  weighs  about 
25  lb.,  and  drilling  and  tapping  are 
the  only  operations  needed  to  put  it 
in  place  on  the  lathe  and  shafting. 

GOLDEN  COMBIN.\T10N  BLACKBOARD  DRAWING  INSTRUMENT 
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Cleveland  Hand  Spacing 
Table  for  Punch  Press 

The  Cleveland  Punch  &  Shear 

Works  Co.,  Cleveland,  Ohio,  has  re- 
cently placed  on  the  market  the  40-ft. 

hand  spacing  table  for  punch  presses 
that  is  shown  in  the  accompanying 
illustration.  The  table  may  be  used 
with  practically  any  open-gap  single 
punching  machine  or  regular  I-beam 
type  machine. 

The  table  is  of  the  open-side  single- 
rail  type  and  permits  of  loading  and 
unloading  directly  from  the  front. 
The  moveable  rail  is  guided  between 
rollers  located  on  the  stationary  tie 
rails  and  is  fitted  with  end  castings 

carrying  the  clamps.  One  end  cast- 
ing may  remain  stationary,  while  the 

opposite  end  can  be  adjusted  to  suit 
the  length  of  the  material.  The 
clamps  and  end  castings  may  be  re- 

turned over  the  fabri«ated  material 

for  re-loading,  and  hence  it  is  not 
necessary  to  unload  before  returning 
the  rail  for  re-loading.  A  36-in. 
handwheel  propels  by  means  of  a  rack 
and  pinion  the  moveable  rail,  to  which 
the  work  is  clamped.  The  material 
supporting  rollers  are  raised  and 
lowered  individually  by  means  of  a 
crank. 

The  stopping  of  the  table  may  be 
accomplished  in  various  ways  as 
follows:  By  the  use  of  adjustable 
stops  made  of  rectangular  pieces  of 
steel;  by  hardwood  stops  with  pins; 
or  by  notched  wooden  templets. 
These  stops  are  inserted  in  a  slot  at 
the  side  of  the  table.  By  revolving 
the  handwheel  in  the  direction  of 
travel  of  the  material,  the  first  stop 
is  brought  in  contact  with  a  station- 

ary dog.  At  this  point  a  hole  is 
punched  and  the  handwheel  is  then 
rotated  slightly  backward,  which 
withdraws  the  dog  so  that  the  stop 
can  pass.  Then  the  handwheel  is 
again  rotated  forward  until  the  dog 
comes  into  the  path  of  the  succeeding 

stop.  The  backward  movement  of 
the  handwheel  does  not  move  the 
material  backward.  A  steel  tape  is 
inserted  along  the  side  of  the  table  to 
facilitate  the  setting  of  the  adjust- 

able stops. 

The  table  will  handle  as  a  maxi- 
mum a  24-in.  I-beam  with  the  mate- 

rial supporting  rollers  in  their  lowest 
position.  All  other  structural  mem- 

bers such  as  beams,  angles,  channels 
and  plates  reaching  the  full  depth  of 
the  throat,  may  also  be  punched. 

Federal  Dial  Comparator 
The  dial  comparator  shown  in  Fig. 

1  has  been  designed  by  the  Federal 
Products  Corp.,  15  Elbow  St.,  Provi- 

dence, R.  I.,  for  the  purpose  of  check- 
ing errors  of  dimension  during  the 

process  of  manufacture  of  any  small 
parts  that  are  required  to  be  within 
close  limits  of  accuracy.     It  is  not 

FIG.    1— FEDERAL   DIAL.   COMPARATOR 

intended  as  a  measuring  instrument 
to  determine  exact  dimensions,  al- 

though it  can  be  so  used  by  checking 
the  parts  against  a  known  standard; 
but  it  is  rather  a  comparator,  as  its 
name    implies,    for    indicating    the 

amount  of  departure  from  predeter- 
mined sizes. 

The  base  forms  a  convenient  table 
upon  which  to  lay  the  work  to  be 
inspected,  and  is  provided  with  i  in. 
tapped  holes  for  the  purpose  of  at- 

taching fixtures  to  hold  work  of  spe- 
cial shape.  An  arm  extending  over 

the  base  carries  at  its  end  a  dial 

indicator    graduated    to    half-thou- 

FIG.    2— FIXTURE   FOR  HOLDING 
ROUND   WORK 

sandths  of  an  inch  and  registering  a 
total  variation  of  but  0.020  in.  for 
each  complete  turn  of  the  pointer. 
The  arm  slides  upon  a  graduated 
post  and  may  be  elevated  by  means 
of  the  screw  and  crank  handle.  When 

adjusted  to  the  nearest  major  divi- 
sion on  the  post,  the  arm  may  be 

clamped  firmly  to  prevent  accidental 
movement. 

Minor  adjustments  are  then  se- 
cured by  turning  the  knurled  bezel 

ring;  and  when  the  pointer  is  once 
adjusted  to  zero  with  a  standard  or 
piece  of  work  known  to  be  correct 
under  the  measuring  bar,  it,  also, 
may  be  clamped  in  place. 

The  fixture  shown  in  Fig.  2  is  pro- 
vided for  the  purpose  of  gaging  pis- 

ton pins,  bushings,  or  other  round 
work.  It  is  of  steel,  hardened  and 

ground  accurately  parallel  in  all  di- 
rections. Its  use  enables  the  oper- 

ator to  place  such  pieces  quickly  and 
exactly  with  the  maximum  diameter 
under  the  measuring  bar. 

The  base  is  provided  with  rubber 
pedestals  to  absorb  vibration.  The 
weight  of  the  device  is  15  pounds. 

CLEVELAND  40-FOOT  H.\ND  SP.\CING  T.\BLE  FOR  PUNCH  PRESS 
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News  Section 
Discussion  on  Flat  Rate  Service  Feature  of 

Service  Managers'  Meeting 

Office  Managers  Plan 
Annual  Conference 

THE  REGULAR  Spring  meeting  of 

the  factory  service  managers'  divi- 
sion of  the  National  Automobile  Cham- 
ber of  Commerce  was  held  on  the 

fifteenth  floor  of  the  General  Motors 
Building,  Detroit,  Mich.,  on  May  15 
and  16.  Over  one  hundred  delegates 
representing  more  than  fifty  companies 
were  present  and  there  were  also  a 
dozen  guests  representing  various  trade 
papers. 

The  meetings  were  presided  over  by 
F.  J.  Wells,  Pierce-Arrow  service  man- 

ager and  chairman  of  the  Service  Com- 
mittee of  the  N.A.C.C.  H.  R.  Cobleigh, 

secretary  of  service,  N.A.C.C.,  acted  as 
secretary. 

Conspicuous  among  the  good  ad- 
dresses at  the  various  sessions  was  the 

opening  address  by  B.  G.  Koether  of 
the  General  Motors  advisory  staff.  Mr. 
Koether  had  prepared  a  balance  sheet 
on  which  were  listed  the  various  items 
to  the  debit  and  credit  accounts  of  the 
automobile  industry.  Prominent  among 
the  debits  were  the  annual  toll  of  350,- 
000  killed  and  injured  by  motor  vehicles, 
some  2,000  bills  against  automobilists 
pending  in  various  legislatures  and  the 
growing  competition  of  taxicab,  street 
railway  and  steam  railroad  operators. 
On  the  credit  side  the  things  that  stood 
out  were  the  undeniable  fact  that  auto- 

mobile builders  are  supplying  a  product 
for  which  there  is  a  universal  want, 
and  the  relatively  low  prices  at  which 
motor  cars  are  sold.  The  other  speaker 
at  the  first  session  was  L.  V.  Pulsifer, 
vice-president,  Valentine  &  Co.,  who 
gave  a  brief  talk  on  how  to  care  for 
automobile  paint  jobs  and  then  spent 
the  better  part  of  an  hour  answering 
very  specific  question  fired  at  him  from 
all  sides. 

Flat-Ratf  Service  Discussed 

The  discussion  on  flat-i'ate  service 
was  opened  by  Richard  Harfst,  general 
manager,  Cadillac  Detroit  branch.  He 
described  a  successful  system  by  which 
the  owner  is  looked  after  by  the  same 
man  each  time  he  comes  in  for  service. 
The  men  who  meet  the  customers  are 
known  as  service  salesmen  and  each  is 
responsible  for  the  satisfaction  of  his 
customers.  Each  one  averages  better 
than  twenty  customers  attended  daily. 
In  the  discussion  that  followed  it  de- 

veloped that  no  one  has  as  yet  reached 
the  ultimate  ideal  of  being  able  to  tell 
the  customer  just  what  any  particular 
job  will  cost.  Many  have  reached  such 
a  point  as  regards  labor,  but  not  where 
parts  are  concerned.  Steady  progress 
in  the  right  direction  is  apparent,  how- 
ever. 

Advertising  and  education,  both  of 
the  dealer  and  of  the  public,  were  dis- 

cussed on  the  second  day  of  the  meeting. 
The  speakers  were  J.  H.  Newmark, 
manager  of  sales  promotion,  Durant 
Motors,  Inc.,  whose  subject  was  "Service 
Promotion  Through  Advertising,"  and 
T.  W.  Holloway,  assistant  technical 
manager,  Cadillac  Motor  Car  Co.,  who 

spoke  on  "Methods  of  Instructing 
Dealers'  Mechanics."  The  afternoon 
session  was  concluded  by  motion  pic- 

tures showing  how  the  fundamentals  of 
automobile  operation  and  care  can  be 
taught  on  the  screen. 

Business  in  Chicago  Is 
Unchanged 

The  Santa  Fe  Ry.  has  issued  inquiry 
for  about  seventy-four  machine  tools, 
but  states  that  it  probably  will  be  five 
or  six  weeks  before  it  closes  and  there 
seems  to  be  some  uncertainty  as  to 
whether  it  will  make  any  purchases 
at  this  time. 

Machine  tools  in  Chicago  continue  to 
move  rather  slowly,  a  dealer  reporting 
fairly  good  business  so  far  this  month 
and  another  reporting  that  he  had  very 
few  sales.  The  small  tool  business  for 
the  Chicago  district,  which  was  reported 
as  being  slow  last  month  as  to  volume  of 
sales  in  monetary  comparison,  has  had 
the  opposite  experience  so  far  this 
month  and  report  that  small  tool  sales 
are  at  least  twenty  per  cent  above  sales 
for  the  same  number  of  dfiys  in  Apri', 

Chicago  dealers  in  machine  tools  and 
kindred  lines  state  that  while  there 
exists  considerable  uncertainty  as  to  the 
future  course  of  business  and  industry, 
there  are  various  indications  that  the 
present  wave  of  pessimism  is  being 
sharply  overdone. 

The  midweek  trade  reviews  present  a 
varied  picture  of  industrial  operations, 
but  from  them  it  would  appear  that  the 
observance  of  conservatism  and  caution 
has  been  and  is  being  too  much  con- 

strued as  a  decided  letdown.  The  steel 
industry  continues  operations  at  about 
94  per  cent  of  capacity,  while  the  auto- 

mobile industry  is  going  at  top  speed, 
with  the  prospect  that  a  new  high  pro- 

duction record  will  be  set  this  month. 

New  England  S.  A.  E.  Elects 
Officers 

Ralph  E.  Northway,  president  of 
Northway  Motors  Corp.,  was  elected 
chairman  of  the  New  England  section, 
SociPty  of  Automotive  Engineers,  at 
the  section's  final  meeting  of  the  season 
in  Springfield,  Mass.,  May  17.  H.  E. 
Morton,  of  Sturtevant  Blower  Works, 
the  outgoing  chairman,  presided  at  the 
meeting,  which  was  attended  by  forty 
members.  Following  the  business  meet- 

ing, Mr.  Northway  gave  a  talk  on  auto- 
mobile springs,  spring  suspensions  and 

spring  materials.  The  U.  S.  Depart- 
ment of  Mines'  film,  "Alloys  of  Steel," was  shown  at  the  conclusion  of  Mr. 

Northway's  talk. Officers  elected,  in  addition  to  Mr. 
Northway,  were:  vice  president,  E.  O. 
Sutton,  Knox  Motors  Co.;  secretary, 
V.  E.  Neilsen,  V.  A.  Neilson  Co.,  Bos- 

ton; treasurer,  Linwood  H.  Young,  Bos- 
ton. 

The  fourth  annual  conference  of  the 
National  Association  of  Office  Man- 

agers will  be  held  in  Detroit,  June  14-16 inclusive. 
The  meeting  will  be  addressed  by 

many  speakers  of  note,  and  will  include 
such  topics  as  "Education  the  Basis  of 
Office  Management"  by  W.  W.  Kin- 
caid,  president  of  the  Spirella  Co.,  Nia- 

gara Falls;  "Salary  Standardization"  by 
Harry  A.  Hopf  of  New  York;  "Office Machinery  in  the  Reduction  of  Office 
Expenses"  by  H.  A.  Piper  of  E.  I.  du 
Pont  De  Nemours  &  Co.,  Wilmington, 
and  "Helping  Our  Schools  to  Help  In- 

dustry" by  Frank  P.  Hamon  of  the 
Goodrich  Rubber  Co.,  Akron,  Ohio. 
Two  sessions  of  the  conference  will 

be  set  aside  for  round  table  discussions, 
led  by  authorities  on  such  subjects  as 
"Increasing  Office  Productivity  by 
Bonuses  and  Ratings";  "Application  of 
Planning  Principles  to  Office  Work"; "Office  Manuals  and  Written  Instruc- 

tions"; "Cutting  Red  Tape";  "Mutual 
Service  Work";  "Training." A  cordial  invitation  is  extended  to  all 
interested  in  office  administration  to  at- 

tend the  convention.  Further  particu- 
lars may  be  obtained  by  writing  the 

secretary  of  the  association,  G.  S. 

Childs,  "Alexander  Hamilton  Institute, 13  Astor  Place,  New  York  City. 

Machine  Tool  Makers  at 

"Informashow" 
Machine  tools  and  castings  of  various 

kinds  were  in  evidence  at  the  "Informa- 
show," an  exhibit  by  manufacturers  in 

many  different  industries,  which  is  in 
progress  in  connection  with  the  Na- 

tional Purchasing  Agent's  Conventior at  the  Public  Auditorium,  Cleveland, 
Ohio.  The  exhibitors  expect  to  derive 
advantage  from  the  show  by  inform- 

ing purchasing  agents  about  their 
products.  Some  of  the  exhibitors  are: 
the  Cleveland  Tool  &  Supply  Co.,  the 
Cleveland  Twist  Drill  Co.,  the  Detroit 
Twist  Drill  Co.,  the  Ferry  Cap  &  Set 
Screw  Co.,  the  Lunkenheimer  Co.,  the 
Milwaukee  Die  Castings  Co.,  the  Na- 

tional Tool  Co.,  the  National  Twist 
Drill  &  Tool  Co.,  the  Oxweld  Acetvlene 
Co.,  the  Vlchek  Tool  Co.,  the  Wheel 
Trueing  Tool  Co. 

J.  Walter  Drake  Named 

Hoover's  Aid 
J.  Walter  Drake,  an  automobile 

manufacturer  of  Detroit,  has  been  se- 
lected to  fill  the  vacancy  in  the  office 

of  the  Assistant  Secretary  of  Com- 
merce, created  by  the  resignation  of 

Claudius  H.  Huston.  Mr.  Drake  for- 
merly was  the  president  of  the  Hup 

Motor  Car  Co.  and  at  present  is  the 
chairman  of  its  board  of  directors.  He 
is  a  lawyer  by  profession,  but  most  of 
his  career  has  been  devoted  to  manu- 

facturing activities. 



782b AMERICAN     MACHINIST Vol.  58,  No.  21 

Manufacturers  Discuss  Important  Questions 
Annual  meeting  held  by  National  Association  in  New  York  and  many  prominent  speakers  are 

heard — Platform  adopted  and  important  actions  taken 

WITH  NEARLY  six  hundred
  man- 

ufacturers from  every  section 
of  the  country,  among  them 

many  men  prominent  in  the  affairs  of 
the  nation,  the  National  Association  of 
Manufacturers  concluded  its  twenty- 
eighth  annual  convention  at  the  Wal- 

dorf Astoria  Hotel,  New  York  City, 
Wednesday  evening,  May  16,  after  three 
days  devoted  to  the  discussion  of  ques- 

tions of  importance  to  every  business 
man  in  the  United  States.  The  conven- 

tion was  from  every  standpoint  the 
most  successful  that  has  ever  been  held 
by  this  body  of  representative  men  and 
the  sessions  were  well  attended. 

Interest  was  shown  from  the  opening 
meeting  held  Monday  afternoon  when 
the  reports  of  the  secretary  and  the 
treasurer  were  read  and  the  reports  from 
the  committees  on  immigration,  indus- 

trial relations,  patents  and  trade  marks 
and  taxation  were  received.  The  latter 
reports  were  printed  in  booklet  form 
and  distributed  to  the  delegates. 

John  E.  Edgerton,  president  of  the 
Association  and  a  prominent  textile 
manufacturer  of  Tennessee,  delivered 
the  annual  survev  of  conditions  in  the 
country  in  the  various  industries. 

"Production  as  compared  with  last 
year  is  showing  an  increase  of  some- 

thing like  forty  per  cent  in  all  lines  of 
manufacture  with  excellent  prospects 
for  the  Fall,"  declared  President  Edger- 

ton. "Stocks  on  hand  are  reported  gen- 
erally as  low  or  normal,  indicating  that 

sales  are  keeping  ahead  of  or  abreast 
with  production — another  most  healthy 
sign. 

"Present  trade  in  the  machinery,  tools 
and  hardware  division  is  reported  as 
excellent  to  fair  in  ninety-eight  per 
cent  of  the  reports,  expectations  of  good 
Fall  business  is  in  the  same  proportion 
and  business  is  higher  than  last  Spring 
in  practically  all  plants.  Employment 
has  increased  in  ninety-eight  per  cent 
of  the  firms  reporting  and  eighty-six 
per  cent  need  more  men.  Production 
has  increased  on  an  average  of  fifty- 
four  per  cent. 

"Eighty  per  cent  of  the  automobile 
men  report  present  business  as  excel- 

lent. All  of  them  see  hopes  for  excep- 
tional business  in  the  Fall.  There  is  a 

labor  shortage  in  seventy  per  cent  of 

the  plants  reporting." 
Industrial  Production  Session 

• 
On  Monday  evening  an  industrial 

production  session  was  held  and  ad- 
dresses were  made  by  Dr.  David  Friday, 

president  of  the  Michigan  Agricultural 
College  whose  subject  was  "Economic 
Need  for  Increased  Production";  Ache- 
son  Smith,  vice-president  of  the  Ache- 
son  Graphite  Co.,  Niagara  Falls,  N.  Y., 
whose  subject  was  "How  Management 
Can  be  Made  More  Productive";  M.  C. 
Rorty,  president  of  the  Telephone  Se- 

curities Co.,  New  York,  whose  subject 
was,  "Economic  Tendencies,"  and 
Harold  C.  Smith,  president  of  the  Illi- 

nois Tool  Works,  Chicago,  111.,  whose 
subject  was  "How  Labor  Can  be  Made 
More  Productive."  The  speeches  of  both 
Acheson  Smith  and  Harold  C.  Smith 
will  appear  in  forthcoming  issues  of 
the  American  Machinist. 

Mr.  Rorty  stated  that  the  primary 
need  today  is  for  restraint  and  caution 
and  for  an  absence  of  political  inter- 

ference with  the  credit  system.  He 
pointed  out  that  during  the  last  three 
years  greater  attention  had  been  paid 
to  the  study  of  financial  conditions  in 
this  country.  He  further  said  that 
there  was  little  desire  on  the  part  of 
the  people  to  return  to  a  pre-war 
standard  of  money  values  and  that 
both  bonds  and  mortgages  were  being 
renewed  at  present  rates  with  no  com- 

plaints. Dr.  Friday  stated  that  the  real 
grievance  of  the  farmer  was  that  the 
city  worker  had  been  able  to  enjoy 
more  leisure  and  also  improve  his 
standard  of  living,  while  the  farmer 
had  been  unable  to  either  work  less 
hours  or  to  improve. 

Interest  was  shown  in  the  reports 
that  were  submitted  in  the  afternoon 
from  the  various  committees  and  at 
the  evening  sessions  they  were  the 
subject  of  much  discussions  by  the  dele- 

gates. The  committee  on  immigration 
in  its  report  stated  that  a  selective 
immigration  rather  than  a  prohibitive 
one  was  favored  and  that  it  should  be 
made  flexible  to  meet  the  varying  needs 
of  the  country. 

Committees'  Reports 
The  committee  on  taxation  expressed 

opposition  to  the  proposed  amendment 
to  the  Federal  Constitution  that  would 
bring  under  the  taxing  power  of  the 
Federal  Government  the  income  of 
bonds  that  may  hereafter  be  issued 
by  state,  counties  or  municipalities.  It 
was  pointed  out  that  such  an  amend- 

ment would  tend  to  destroy  the  credit 
and  borrowing  povyer  of  states  and 
other  bodies  that  now  have  tax  exempt bonds. 

The  committee  on  industrial  relations 
urged  that  the  association  take  steps 
to  develop  a  plan  of  constructive  edu- 

cation for  managers  and  workers  in 
industries  in  the  fundamental  principles 
of  economics. 

Mr.  Edgerton  in  his  annual  address 
on  Tuesday  morning  outlined  the  aims 
and  hopes  of  the  association  and  also 
told  of  the  many  plans  that  were  now 
being  formed  to  continue  some  of  the 
work  that  has  been  commenced,  but  that 
had  not  as  yet  been  completed.  Mr. 
Edgerton  discussed  among  other  things 
the  tariff;  taxation,  which  he  said  was 
the  most  important  subject  before  the 

people  today;  the  soldiers'  bonus,  which he  said  the  association  was  opposed  to 
but  not  to  any  efforts  to  help  the 
wounded  and  disabled  soldiers  of  the 
country;  the  railroads,  decrying  any 
attempt  that  may  be  made  to  place 
them  under  the  unbusiness-like  man- 

agement of  the  Government;  immigra- 
tion, reiterating  the  policy  of  the  asso- 

ciation on  selective  immigration,  and 
on  law  and  order,  declaring  the  efforts 
of  misinformed  groups  to  develop  dis- 

respect for  our  institutions,  made  it 
incumbent  upon  every  real  American 
to  give  his  strongest  support  to  con- 

stituted law. 
"We  should  never  be  in  the  attitude 

of  apologizing  for  or  defending  anyone 

who  brings  dishonor  to  the  lofty  stand- 
ards and  exalted  principles  for  which 

we  stand,"  declared  Mr.  Edgerton.  "On 
the  other  hand,  we  should  be  as  swift 
to  condemn  and  as  ready  to  help  dis- 

cover and  punish  the  crookedness  or 
criminality  among  those  of  our  own 
number  as  among  those  of  any  other class. 

"Personally  I  have  more  profound 
contempt  for  the  employer  of  labor  who 
may  be  a  crook  than  for  an  employee, 
because  the  former  had  better  oppor- 

tunities for  knowing  the  right,  less  rea- 
son for  departing  from  it  and  greater 

obligations  to  lead  through  both  precept 

and  example." Dr.  Benjamin  M.  Anderson,  Jr.,  of  the 
Chase  National  Bank,  New  York,  was 
the  speaker  following  Mr.  Edgerton. 
Dr.  Anderson  stated  that  the  present 
lull  in  business  was  merely  a  slowing 
down  of  the  too  rapid  pace  of  the  first 
few  months  of  the  year  and  that  he 
had  every  confidence  that  the  effect 
would  be  wholesome  and  that  the  era 
of  prosperity  would  last  the  longer  if  it was  less  speedy. 

Zenas  W.  Bliss,  chairman  of  the  board 
of  Tax  Commissioners  of  Rhode  Island 

spoke   on   "Taxation." At  the  luncheon  Tuesday  noon  the 
diners  were  refreshed  with  the  speech 
delivered  by  Will  Rogers,  the  cowboy- 
comedian,  who  has  spoken  at  many- 
banquets  this  year.  Rogers  was  merci- 

less in  his  barbs,  stating  that  one  of 
the  best  ways  of  helping  the  railroads 
would  be  to  attend  fewer  conventions. 
His  remarks  were  met  with  gales  of 
laughter  and  his  speech  acted  as  a  great 
relief  from  the  serious  problems  that 
were  being  discussed  in  the  business 
sessions  of  the  convention. 

Tuesday  afternoon's  session  was  de- 
voted entirely  to  the  open  shop  dis- 

cussion. Mr.  Edgerton  stated  the  posi- 
tion and  policy  of  the  association  at 

the  opening  of  the  meeting.  He  de- 
clared that  the  open  shop  was  an  obli- 
gation that  industry  owed  to  AmericaH 

principles  and  that  it  was  one  phase 
of  the  fundamental  doctrine  of  the  right 
of  free  choice  with  which  every  man  is 
born,  giving  to  individuals  the  right  to 
choose  their  church  affiliation,  lodge 
affiliation,  lines  of  endeavor  and  their 
life  companions.  This  principle,  he 
stated,  logically  extended  to  the  ques- 

tion of  affiliation  or  non-affiliation  with 
labor  organizations. 

Attitude  on  Open  Shop 

"The  open  shop"  declared  Mr.  Edger- 
ton, "as  the  National  Association  of 

Manufacturers  views  it,  does  assert 
that  employers  can  discriminate  be- 

tween employees  on  the  basis  of  their 
efficiency,  honesty,  loyalty  and  ability 
to  co-operate  with  others.  It  likewise 
justifies  discrimination  against  mem- 

bers of  unlawful  organizations,  or  of 
labor  organizations  that  are  not  oper- 

ating in  a  lawful  manner." Edwin  H.  Marble,  president  of  the 
Curtis  &  Marble  Machine  Co.,  Worces- 

ter, Mass.,  stated  that  manufacturers 
should  use  more  head  work  in  bringing 
about  a  better  understanding  among 
the  workers  and  that  the  importance  of 

I 
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harmony  in  relation  to  prosperity 
should  be  emphasized.  He  declared 
tTiat  the  development  of  good-will  and 
mutual  interest  between  employer  and 
employee  was  the  most  important  prob- 

lem in  the  open  shop  operation.  The 
rights  of  the  workers  should  receive 
attention  as  well  as  the  requirements 
of  the  employer,  he  stated. 

Capt.  Robert  Dollar,  San  Francisco, 
said  that  the  Western  city  was  an  open 
shop  town  and  that  it  was  also  a  good 
union  labor  town  and  that  this  condi- 

tion had  been  brought  about  hy  ever- 
lasting teamwork. 

Adopt  Platform 

New  immigration  laws  based  upon  a 
selective  policy,  tax  revision,  a  scien- 

tific adjustment  of  the  tariff  and  en- 
couragement to  the  railroads  of  the 

country  were  urged  as  a  platform  pre- 
pared Tuesday  evening  by  the  associa- 
tion. Copies  will  be  sent  to  each  of 

the  major  political  parties  and  will  also 
be  forwarded  to  the  House  of  Repre- 

sentatives and  the  Senate  at  Wash- 
ington. 

The  session  Tuesday  evening  was  in 
the  form  of  an  informal  smoker  with 
J.  H.  Tregoe,  secretary-treasurer  of  the 
National  Association  of  Credit  Men, 
acting  as  chairman.  Brief  talks  on  a 
variety  of  subjects  were  given. 
Wednesday  morning  Carl  R.  Gray, 

president  of  the  Union  Pacific  Railroad, 

spoke  upon  "Transportation."  He stated  that  the  best  way  to  help  the 
railroads  was  to  allow  the  Esch-Cum- 
mins  law  alone  and  that  the  problems 
would  be  worked  out  all  right.  He  said 
that  while  some  of  the  sections  were  un- 

satisfactory there  would  be  little  ad- 
vantage in   tinkering  with  the  law. 

John  J.  Cornwall,  former  Governor 
of  West  Virginia  and  general  counsel 
for  the  Baltimore  &  Ohio  R.R.,  in 
speaking  of  the  coal  situation  in  this 
country  stated  that  the  next  great  fight 
between  the  United  Mine  Workers  and 
the  operators  would  be  over  an  attempt 
to  nationalize  the  mines  of  the  United 
States.  He  stated  that  this  issue  had 
been  taken  up  by  the  miners  in  several 
conventions,  but  that  it  had  never  been 
pushed  on  account  of  strategic  reasons. 

James  A.  Emery,  general  counsel  for 
the  association,  was  the  chief  speaker 
at  the  Wednesday  afternoon  session. 
He  pointed  out  that  the  most  serious 
charge  against  business  men  today 
was  that  they  were  the  makers  of  the 
very  conditions  of  which  they  most  fre- 

quently complained.  Mr.  Emery  also 
spoke  on  immigration,  taxation,  tariff 
and  the  world  court,  saying  that  leading 
business  men  of  the  country  had  favored 
the  world  court  long  before  there  was 
any  mention   of  a  League  of  Nations. 

Resolutions  Passed 

The  committee  on  resolutions  re- 
ported the  following  resolutions;  sup- 

porting the  coal  industry  and  the  fuel 
administrator,  the  national  budget  sys- 

tem, selective  immigration,  enlarging 
the  powers  of  the  debt  funding  com- 

mission on  foreign  relations,  the  neces- 
sity of  developing  a  plan  of  national 

transportation  and  the  belief  in  the 
privately  owned  railroads,  endorsing 
the  protective  principle  of  the  tariff  as 
an  effective  safeguard  to  American 
standards,  the  merchant  marine,  and  as 
opposed  to  the  soldiers'  bonus,  and  the 
change  in  the  present  system  of  the 
United  States  Supreme  Court. 

At  the  annual  dinner  held  Wednesday 

evening,  Ben  W.  Hooper,  chairman  of 
the  United  States  Railroad  Labor  Board 
was  the  speaker  of  the  evening.  Mr. 
Hooper  decried  socialism  and  stated 
that  many  crimes  were  committed  in 
the  name  of  progressivism. 

Mr.  Edgerton  was  again  elected  presi- 
dent of  the  association  and  the  other 

officers  were  also  re-elected.  The  vice- 
presidents,  who  form  the  board  of  di- 

rectors for  the  coming  year  are  the 
following:  H.  C.  Atkins,  F.  C.  Atkins 
Co.,  Indianapolis,  Ind.;  William  H.  Barr, 
Lumen  Bearing  Co.,  Buffalo;  W.  R. 
Bassick,  Turber  &  Seymour  Manufac- 

turing Co.,  Torrington,  Conn.;  Hays 
Clemens,  Hays  Manufacturing  Co.,  Erie, 
Pa.;  Herbert  F.  Cushman,  Morse  Twist 
Drill  &  Machine  Co.,  New  Bedford, 
Mass.;  Augustine  Davis,  Davis  Auto- 

matic Equipment  Corp.  J.  H.  Frantz, 
American  Rolling  Mill  Co.,  Middletown, 
Ohio;  C.  Parker  Holt,  Holt  Tractor  Co., 
Stockton,  Calif.;  G.  O.  Illingsworth, 
Anniston  Electrical  Steel  Corp.,  Annis- 
ton,  Ala.;  J.  L.  Kimbrough,  Indiana 
Bridge  Co.,  Muncie,  Ind.;  John  Kirby, 
Jr.,  the  Dayton  Manufacturing  Co., 
Dayton,  Ohio;  F.  B.  Leigh,  Chicago 
Railway  Equipment  Co.,  Chicago,  111.; 
A.  J.  Lindemann,  A.  J.  Lindemann  & 
Hoverson  Co.,  Milwaukee,  Wis.;  B.  F. 
McCarthy,  Phillips  &  Buttorff  Co., 
Nashville,  Tenn.;  George  L.  Markland, 
Jr.,  Philadelphia  Gear  Works,  Phila- 

delphia; Stephen  C.  Mason,  the  McCon- 
way  &  Torley  Co.,  Pittsburgh,  Pa.;  A. 
H.  Mulliken,  Pettibone-Mulliken  Co., 
Chicago,  111.;  R.  W.  Nelson,  American 
Typefounders  Co.,  Jersey  City,  N.  J.; 
John  Trix,  American  Injector  Co., 
Detroit,  Mich.;  Clarence  E.  Whitney, 
Whitney  Manufacturing  Co.,  Hartford, 
Conn.;  Edward  Weston,  Weston  Elec- 

tric Instrument  Co.,  Newark,  N.  J.; 
George  H.  Wilson,  United  States  Bob- 

bin &  Shuttle  Co.,  Providence  R.  I. 
In  addition  to  the  above  directors 

the  following  were  elected  vice-presi- 
dents of  the  association:  Thomas  S. 

Tuley,  Louisville  Cotton  Mills,  Louis- 
ville, Ky.;  M.  F.  Finck,  Murray  Iron 

Works  Co.,  Burlington,  la.;  J.  J.  Hol- 
loway,  Wheeling  Steel  Co.,  Wheeling, 
W.  Va.;  J.  P.  McGoldrick,  McGoldrick 
Lumber  Co.,  Spokane,  Wash.;  F.  C. 
Knapp,  Peninsula  Lumber  Co.,  Port- 

land, Ore. 

Missourians  on  Guard  for 
Inflation  Evil 

Although  business  in  St.  Louis  con- 
tinues at  a  good  rate  and  most  all 

shops  are  working  full  time,  and  the 
machine  tool  industry  is  sharing  in  the 
general  healthy  condition  of  all  busi- 

ness, there  is  a  well  directed  effort  on 
foot  to  guard  against  the  grave  danger 
of  inflation  that  menaces  the  country 
during  any  period  of  prosperity.  Prices 
are  being  kept  within  limits  as  well  as 
the  wages  paid  to  mechanics.  Efforts 
to  capitulate  to  demands  for  increases 
of  rates  are  being  handled  by  associa- 

tions in  a  way  which  it  is  anticipated 
will  have  the  most  beneficial  effect  upon 
all  concerned. 

However,  the  safeguarding  against 
catastrophe  does  not  extend  so  far  as  to 
omit  making  the  necessary  repairs  and 
expansions  which  the  increase  in  the 
volume  of  business  justifies.  Factories 
and  other  manufacturing  and  business 
establishments  applied  for  forty  build- 

ing permits  in  St.  Louis  during  the 
month  of  April  and  it  is  expected  the 

total  value  of  the  work  will  be  $1,501,- 
250  or  more. 
The  financial  reports  of  railroads 

show  that  all  of  them  are  reaching  a 
better  condition  and  in  most  every  case 
their  receipts  are  increasing.  That 
class  of  business,  of  course,  supplies 
a  good  part  of  the  demand  for  tool 
machines  in  the  St.  Louis  territory  artd 
it  is  due  to  orders  which  they  have 
already  placed  that  shops  are  so  well 
emjiloyed. 

Business  in  Milwaukee 
Is   Satisfactory 

Milwaukee  machine  tool  manufac- 
turers are  receiving  encouragement  in 

the  form  of  a  sprinkling  of  orders  from 
railroads,  the  requirements  of  which 
indicated  by  lists  now  coming  out  doubt- 

less will  furnish  a  growing  volume  for 
the  remainder  of  the  year.  This  class 
of  business  is  gradually  predominating 
machinery  business,  for  it  is  apparent 
that  automobile  shops  have  filled  the 
major  share  of  their  needs  and  are  now 
buying  sparingly.  On  the  whole,  busi- 

ness in  May  so  far  has  held  up  fairly 
well  in  comparison  with  April. 

Builders  of  machine  tools,  while  not 
called  upon  to  employ  their  entire  avail- 

able capacity,  are  complaining  of  the 
shortage  of  skilled  labor  and  they 
especially  decry  the  tendency  among 
some  machine  tool  users  of  hiring  away 
at  premium  wages  some  of  their  best 
men,  which  reflects  the  present  stren- 

uous effort  of  employers  in  the  metal 
trades  to  derive  the  greatest  output 
possible  with  tools  at  hand  to  overcome 
so  far  as  possible  the  dwindling  supply 
of  workers  capable  of  handling  such 
machines. 

Manufacturers  of  milling  machines, 
who  form  an  important  part  of  the 
machine  tool  industry  in  Milwaukee  and 
vicinity,  are  behind  on  orders  for  cer- 

tain types  which  have  been  recently 
developed  and  embody  high  output 
capacity  in  addition  to  a  wide  range  of 
use  for  toolroom  as  well  as  production 
floor  purposes.  On  the  other  hand,  the 
standard  or  stock  types  are  rather  in- 

active. The  effort  of  tool  users  appears 
strongly  to  be  directed  at  obtaining 
equipment  that  will  not  alone  save 
manual  labor  but  to  fortify  themselve.s 
against  the  growing  shortage  of  work- men. This  is  not  a  new  desire,  but  it 

is  more  pronounced  now  than  even  dur- 
ing the  war  period  when  maximum 

production  was  an  absolute  necessity. 

Two  Auto  Body  Builders 
In  Merger 

Following  meetings  of  the  stock- 
holders of  both  corporations,  it  became 

known  that  the  Trippensee  Manufac- 
turing Co.,  maker  of  automobile  bodies, 

and  the  Everitt  Bros.  Corp.,  auto- 
mobile trimmer  and  top  manufacturer 

both  of  Detroit,  had  voted  to  con- 
solidate the  two  concerns,  and  that 

terms  for  the  immediate  putting  into 
effect  of  the  merger  had  been  agreed 

upon. 
Under  the  terms  of  the  merger,  the 

new  corporation  will  be  known  as  the 
Tippensee  Closed  Body  Co.,  and  all  the 
various  plants  of  the  two  old  com- 

panies will  be  utilized.  By  the  con- 
solidation it  is  expected  grreater  output 

may  be  accomplished. 
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Machinery  Men  Hold  Big  Triple  Convention 
in  Cincinnati 

Three  day  meeting  largely  attended — Representative  machine  dealers  and  manufacturers  from 
all  over  the  country  are  present — Optimistic  business  outlook  prevails 

THE  American  Supply  
and  Ma- 

chinery Manufacturers  Associa- 
tion, the  National  Supply  and 

Machinery  Dealers  Association,  and  the 
Southern  Supply  and  Machinery  Deal- 

ers Association  held  a  three-day  triple 
convention  May  17,  18  and  19  at  the 
Sinton  Hotel,  Cincinnati,  Ohio. 

The  first  session  was  a  joint  meeting 
of  the  three  associations  and  was  held 

at  10  o'clock  Thursday  morning.  After 
singing  "America,"  the  address  of  wel- 

come was  given  by  the  Hon.  Geo. 
Puchta,  of  the  Queen  City  Supply  Co., 
former  mayor  of  Cincinnati,  and  one 
of  the  founders  of  the  National  Ma- 

chinery Dealers'  Association  and  its 
second  president. 

Following  Mr.  Puchta,  Irving  W. 
Lemaux,  of  the  Indianapolis  Brush  & 
Broom  Mfg.  Co.,  and  president  of  the 
American  Supply  and  Machinery  Man- 

ufacturers Association,  sounded  a  warn- 
ing against  radicalism.  He  urged  busi- 
ness men  to  take  a  more  active  interest 

in  politics  and  to  combine,  regardless 
of  party  affiliations,  to  defeat  radical 
candidates  for  office.  He  said  that  if 
business  men  took  a  more  active  inter- 

est in  political  matters,  we  would  have 
more  statesmanship  and  less  petty  pol- 

itics. He  pointed  out  that  just  at  pres- 
ent business  in  this  country  was  on  a 

boom,  but  jf  radicalism  were  permitted 
to  get  the  upper  hand,  as  it  had  in  some 
other  countries,  the  boom  would  be  of 
short  duration. 

The  next  speakers  were  W.  J.  Rad- 
cliflf,  president  of  the  National  Supply 
and  Machinery  Dealers'  Association, 
and  Thomas  G.  Hyman,  president  of 
the  Southern  Supply  and  Machinery 
Dealers'  Association,  who  followed  in 
spirit  the  utterances  of  the  previous 
speaker. 

Five-Minute  Speeches 
Following  these  speeches,  fifteen 

selected  men  from  the  three  associa- 
tions spoke  for  five  minutes  each  on 

"Business  Conditions."  All  emphati- cally repeated  that  the  business  outlook 
was  very  bright  and  that  present  con- 

ditions were  good  and  constantly  im- 
proving. 
Thursday  afternoon  was  taken  up 

with  an  executive  session  of  the  Ameri- 
can Supply  and  Machinery  Manufac- 

turers Association,  which  was  for  mem- 
bers and  invited  guests  only.  While 

the  men  were  in  session  the  ladies  were 
entertained  by  a  tour  of  inspection  to 
the  Rookwood  Pottery,  the  Cincinnati 
Art  Museum  and  the  Loring  Andrews 
store.  In  the  evening  a  majority  of  the 
delegates  were  entertained  at  a  boxing 
contest  at  Fort  Thomas,  given  by  mem- 

bers of  the  post.  Others  who  did  not 
care  to  go  to  the  boxing  exhibition  were 
entertained   at  the   Cox   theatre. 

A  joint  session  of  the  Southern  Supply 
and  Machinery  Dealers'  Association  and 
the  American  Supply  and  Machinery 
Manufacturers'  Association,  was  held 
Friday  morning.  Discussions  were  led 
on  cash  discounts,  by  M.  B.  Skinner,  of 
Chicago;  on  standardization,  by  Paul 
Armstrong,    of    the    Armstrong    Bros. 

Tool  Co.,  Chicago;  and  on  closer  co- 
operation between  manufacturers  and 

dealers,  by  Farnham  Yardly,  of  Jen- 
kins Bros.,  New  York.  Of  the  last 

subject,  the  guiding  topics  were: 
"Should  we  give  any  support  to  those manufacturers  who  do  not  distribute 

through  the  dealers?"  "Should  the 
manufacturers  place  stock  with  local 
brokers  for  distribution  and  billing  to 

purchasers  on  the  manufacturers'  sta- 
tionery?" and  "Can  a  jobber  profitably 

handle  drop-shipments  at  5  per  cent 
when  cost  of  doing  business  for  such 

is  from  8  to  10  per  cent?" 
The  Friday  afternoon  business  ses- 

sion was  a  joint  meeting  of  the  National 

Supply  and  Machinery  Dealers'  Asso- ciation and  the  American  Supply  and 

Machinery  Manufacturers'  Association. 
The  discussions  were  on  the  same  sub- 

jects treated  at  the  morning  session. 
During  the  morning  meeting  the  Na- 

tional Supply  and  Machinery  Dealers' Association  held  a  separate  executive 
session,  and  during  the  afternoon  meet- 

ing the  Southern  Supply  and  Machinery 
Dealers'  Association  held  one. 
The  entertainment  for  the  ladies 

Friday  afternoon  consisted  of  a  bridge- 
luncheon  at  the  Maketewah  Country 
Club,  and  in  the  evening  there  was  a 
dance  and  buffet  supper  in  the  ball- 

room of  the  Sinton  Hotel. 

On  Saturday  separate  executive  ses- 
sions of  all  three  associations  were  held: 

The  officers  for  the  coming  year  elected 
by  the  National  Supply  and  Machinery 
Dealers'  Association  were:  W.  J.  Rad- 
cliff,  of  the  E.  A.  Kinsey  Co.,  Cincinnati, 
president;  L.  H.  Swind,  Philadelphia, 
first  vice-president  and  B.  H.  Ackles, 
Detroit,  second   vice-president. 

The  officers  elected  by  the  American 

Supply  and  Machinery  Manufacturers' Association  were:  Joseph  M.  Hottel,  of 
the  Delta  File  Works,  Philadelphia, 
president:  M.  B.  Skinner,  Chicago,  W.  H. 
Fisher,  Chambersburg,  Pa.,  and  L.  L. 
Mather,  Philadelphia,  vice-presidents, 
F.  D.  Mitchell,  1819  Broadway.  N.  Y. 
was  re-elected  secretary-treasurer. 

Notes  on  Washington  Activities 
By  Paul  Wooton 

ANTHRACITE  coal,  in  the  opinion  of .  John  Hays  Hammond,  chairman  of 
the  President's  coal  commission,  is  pay- 

ing a  disproportionate  freight  rate.  In 
making  that  statement,  Mr.  Hammond 
was  careful  to  point  out  that  the  rail- 

roads must  be  allowed  to  earn  reason- 
able profits,  but  he  does  believe  they  are 

collecting  charges  on  anthracite  coal 
which  are  out  of  proportion  with  the 
charges  levied  on  other  commodities. 
The  fact  that  anthracite  traffic  orig- 

inates in  a  comparatively  small  area 
and  does  not  require  the  construction 
of  additional  side-tracks  and  can  be 
concentrated  easily  in  full  train  loads, 
should  be  reflected  in  the  freight  rate, 
Mr.  Hammond  believes.  He  also  called 
attention  to  the  fact  that  there  are 

very  great  differences  in  favor  of 
anthracite  in  the  cost  of  handling  bitu- 

minous and  [anthracite  coals.  He 
admitted  that  the  commission  is  con- 

sidering a  recommendation  that  the  cost 
of  service  be  made  the  basis  for  com- 

puting freight  rates  on  anthracite. 
No  Cheap  Coal  Yet 

Publication  in  the  daily  press  of  Mr. 
Hammond's  statement  in  regard  to 
anthracite  rates  gave  rise  to  inquiries 
as  to  how  soon  a  reduction  might  be 
expected.  This  led  to  a  request  that 
publication  be  made  of  the  fact  that 
no  one  should  delay  purchase  of  coal 
in  the  hope  that  a  lower  freight  rate 
will  be  available  in  the  near  future. 
In  that  connection,  attention  was  called 
to  the  fact  that  even  should  the  com- 

mission vigorously  recommend  such  a 
rate  reduction,  this  does  not  mean  that 
the  Interstate  Commerce  Commission 
will  act  on  the  recommendation  and 
even    should   it  be   disposed   to   embark 

upon  a  new  study  of  anthracite  coal 
rates,  many  months  probably  would  be 
required  for  the  hearings  and  other 
formalities  in  connection  with  such  an 
investigation.  Th_g  commission  is  anx- 

ious that  the  public  understand  that 
there  is  no  prospect  of  any  rate  reduc- 

tion for  a  year  at  least  and  no  promise 
of  a  reduction  at  any  time. 

In  sounding  this  note  of  caution,  the 
commission  has  in  mind  the  heavy 
losses  which  came  to  some  consumers 
who  delayed  purchases  of  coal  awaiting 
the  much-heralded  reduction  in  the 
rates  on  bituminous  coal  last  year. 
The  commission  has  conferred  at 

length  with  the  independent  anthracite 
operators,  but  no  important  new  facts 
were  brought  out,  Mr.  Hammond  stated. 
Much  the  same  ground  was  covered 
as  was  the  ease  when  the  company 
operators  met  with  the  commission. 
One  of  the  interesting  phases  of  the 
discussion,  Mr.  Hammond  stated,  per- 

tained to  methods  of  selling.  He  gave 
no  details.  There  also  was  discussion 
of  the  possibility  of  improving  methods 
of  conciliating  labor  disputes.  The 
operators  have  a  variety  of  ideas,  but 
all  admit  that  there  is  no  easy  solution 
for  any  of  the  problems  that  the  anthra- 

cite producers  are  facing.  The  commis- 
sion has  been  advised  that  the  report 

of  the  anthracite  committee  will  be 
forthcoming  in  the  very  near  future 
and  that  the  report  will  be  confined 
largely  to  constructive  suggestions. 

No  portion  of  the  anthracite  report 
has  been  drafted  as  yet,  Mr.  Hammond 
asserted.  The  commission  is  reaching 
no  conclusions  since  they  have  at  their 
disposal  returns  covering  only  30  per 
cent  of  the  anthracite  production  in 
this  country. 
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Holding  on  to  Prosperity 
Safeguards  of  prosperity — Eflfect  of  increased  efficiency  in  production — The  gold  situation- 

Foreign  trade,  railways,  coal — Our  goal  in  economic  life 

By  HERBERT  HOOVER 

I  WISH  on  this  occasion  to  review 
some  of  the  move  profound  changes 
in  our  economic  life  during  the  past 

few  years  which  I  believe  bear  directly 
upon  our  present  business  situation. 
Many  of  the  violent  displacements  of 
the  war  and  post-war  period  have  now 
been  liquidated  or  absorbed  into  the 
economic  fabric  and  no  longer  trouble 
us.  We  have  spent  10  billions  upon 
war;  we  have  mobilized  and  demobilized 
7,000,000  men;  we  have  passed  the 
great  post-war  crisis;  we  have  re- 

covered from  an  unemployment  of 
5,000,000  to  a  surplus  of  500,000  jobs. 
We  have  become  economically 

stronger  than  before  the  war  and  this 
strength  has  radiated  stability  to  the 
entire  world.  There  are  still  some 
great  shifts  in  the  stream  of  our  eco- 

nomic life  to  which  we  must  accom- 
modate ourselves  if  ̂ ve  would  hold  to 

full    employment   and   prosperity. 

Immediate  Situation 

During  the  past  few  weeks  there  has 
been  a  distinct  note  of  caution  at  our 
rapid  industrial  recovery.  I  have 
shared  in  this  but  some  have  gone  so 
far  as  to  fear  that  we  are  entering 
a  period  of  inflation  or  danger  of 
collapse.  Caution  is  the  greatest  safe- 

guard to  our  continued  prosperity,  but 
caution  need  not  be  timidity  nor  ex- 

clusive  of   confidence   and   courage. 
There  are  some  parts  of  the  build- 

ing trades  where  there  is  strong  pres- 
sure on  prices  and  wages  due  to  our 

large  accumulated  deficit  in  construc- 
tion. There  are  parts  of  the  agricultural 

industry  that  have  not  recovered  to 
the  extent  of  industry  as  a  whole.  I 
will  refer  to  these  situations  later  on. 
But  outside  of  a  very  few  commodities 
there  has  been  a  steady  and  rapid 
movement  of  all  goods  from  raw  ma- 

terial to  the  hands  of  the  consumer  and 
consumption  is  in  pace  with  produc- 

tion. There  have  been  no  apparent 
large  accumulations  of  goods.  More- 

over real  inflation  begins  with  large 
expectations  and  these  expectations  are 
not   present. 

There  are  very  definite  differences  in 
our  present  economic  position  in  the 
business  cycle  as  compared  with  the 
situation  prior  to  the  collapse  in  1920. 
The  government  index  shows  whole- 

sale prices  are  today  about  30  per  cent 
below  the  crest  at  that  time.  This 
index  shows  an  increase  in  wholesale 
prices  of  6  per  cent  in  the  last  nine 
months  contrasted  with  a  rise  of  20 
per  cent  in  the  nine  months  prior  to 
the  collapse  in  the  1920  boom.  In- 

creases in  price  are  a  necessary  accom- 
paniment of  business  recovery.  They 

are  the  vital  stimulant  to  production. 
They  do  not  mean  inflation  unless  they 
continue  to  rise  after  full  production  is 
attained  or  unless  they  are  the  result 

Address  before  the  annual  meeting  of  the 
United  States  Chamber  of  Commerce,  New 
York  City,  May  «. 

of  speculation.  We  have  been  steadily 
increasing  our  production  for  the  last 
eighteen  months.  Yet  in  the  two  years 
prior  to  the  1920  collapse  there  was 
comparatively  little  increase  in  produc- 

tion. Beyond  this  again  we  have  had 
a  very  stable  cost  of  living  for  over  a 

year. We  have  no  need  to  go  into  a  period 
of  inflation.  We  are  undoubtedly  in 
a  plane  of  prosperity  and  we  wish  to 
hang  on  to  prosperity.  I  am  not  one 
of  those  who  believes  that  hard  times 
have  any  special  advantage  in  dis- 

ciplining our  souls.  We  ought  to  be 
able  to  discipline  ourselves  in  pros- 

perity when  we  have  time  to  do  it  and 
having  achieved  prosperity,  we  ought 
to  be  able  to  hold  on  to  it. 

Safeguards  of  Prosperity 

The  primary  safety  to  continued 
prosperity  will  be  continued  willingness 
of  our  people  to  save  their  enlarged 
earnings,  to  resist  extravagance  and 
waste,  to  give  full  individual  exertion. 
Our  second  safeguard  rests  upon  the 

individual  business  man  in  today's  well 
developed  sense  of  caution  and  resist- 

ance to  the  will  o'  wisp  of  higher 
prices  and  over-expansion  and  specula- 

tion. Our  third  line  of  defense  consists 
of  our  credit  men  and  our  bankers  who 
can  check  the  dangers  of  speculative 
credits.  I  speak  of  the  credit  men 
because  the  bankers  are  not  the  first 
to  come  in  contact  with  the  speculative 
buying.  The  danger  point  arises  when 
there  is  an  over-ordering  of  goods  and 
the  actual  impact  of  these  orders  upon 
the  credit  machinery  of  the  country 
does  not  arise  for  some  time  after 
such  a  movement  has  been  initiated. 
Our  bankers  in  daily  contact  with  the 
commercial  fabric  of  the  country  are 
fully  alive  to  their  responsibilities. 

The  fourth  line  of  defence  and  if 

possible^  a_  complete  defence  of  pros- 
perity, is  in  a  general  comprehension 

and  unity  of  action  in  broad  phases  of 
commercial   strategy. 

There  is  a  steadily  growing  sense  of 
co-operation  in  American  business — not 
in  restriction   of  trade   but  in   a  sense 
of  collective  thought  and  action  in  the 
broad  strategy  of  employment,  produc- 

tion, distribution  and  credits  and  of 
the  interdependence  of  the  whole 
fabric.  There  is  a  better  understand- 

ing of  the  fundamentals  which  control 
the  ebb  and  flo^v  of  commerce.  The 
growth  of  chambers  of  commerce,  of 
trade  associations,  of  trades  unions 
and  other  public  bodies  in  their  enlarg- 

ing sense  of  responsibility,  their  great 
development  of  economic  understand- 

ing and  their  enlarged  co-operation 
with  governmental  agencies  in  dealing 
with  the  larger  phases  of  commerce 
and  credit,  is  one  of  the  most  pro- 

found changes  in  the  last  decade. 

It  is  a  few  of  these  broader  problems 
that  I  particularly  wish  to  discuss. 

We  must  get  our  minds  away  from 
the  notion  that  pre-war  standards  of 
living  and  volume  of  business  would 
be  normal  now.  Normalcy  is  a  vastly 
higher  and  more  comfortable  standard 
than  in  1913.  We  must  not  judge  the 
state  of  business  activity  by  pre-war 
figures,  but  by  a  hugely  increased  base. 
We  must  not  be  frightened  when  o«r 
output  of  steel  or  textiles  or  auto- 

mobiles, lumber,  corn  or  hogs,  or  our 
car  loadings  amount  to  figures  far  in 
excess  of  those  that  would  be  implied 
alone  in  a  normal  growth  of  population. 

There  has  been  in  the  past  decade 
an  unparalleled  growth  of  our  indus- 

trial and  commercial  efficiency  and  our 
consequent  ability  to  consume.  I  do 
not  refer  to  that  growth  of  produc- 

tivity which  should  naturally  be  ex- 
pected to  accompany  the  increment  of 

14  millions  in  our  population  during 
the  last  decade,  nor  do  I  refer  to  the 
increase  in  dollar  figures  due  to  higher 
prices.  Entirely  over  and  above  these 
contributions  to  increased  figures,  we 
are  producing  a  larger  amount  of  com- 

modities per  capita  than  ever  before  in 
our  history.  Precise  comparisons  are 
difficult  to  adduce.  But  exhaustive 
study  from  many  angles  of  production 
over  average  periods  ten  years  apart, 
before  and  since  the  war,  would  in- 

dicate that  while  our  productivity 
should  have  increased  about  15  per 
cent  due  to  the  increase  in  population, 
yet  the  actual  increase  has  been  from 
25  to  30  per  cent,  indicating  an  increase 
in  efficiency  of  somewhere  from   10  to 
15  per  cent. 

For  example,  there  has  been  no  in- 
crease in  the  number  of  our  farmers 

during  the  last  decade,  yet  the  agri- 
cultural community  not  only  feeds  an 

increase  of  14  millions  of  population 
but  has  increased  its  average  exports 
from  about  7i  million  tons  to  17J 
million  tons  annually.  This  would 
show  that  the  individual  farmer  has 
increased  his  efficiency  in  production 
by  from  15  to  20  per  cent  in  this 
period).  Increase  in  production  and 
distribution  per  person  engaged  in 
many  other  industries  can  be  similarly 
adduced.  There  are  many  commodities 
where  we  have  years  since  reached  a 
point  of  saturation  per  capita  and 
whose  industries  grow  approximately 
with  the  growth  of  population  or  in- 

creasing exports.  There  are  other  com- 
modities where  saturation  has  not  been 

reached.  Increasing  efficiency  not  only 
releases  labor  and  direction  for  greater 
production  of  these  things  but  enables 
their  wider  diffusion  over  the  popula- 

tion. A  selection  of  such  industries 
shows  a  growth  of  60  per  cent  in  the 
last  decade. 
We  have  been  able  to  add  to  our 

standards  of  living  by  the  more  general 
distribution  of  many  articles  which 
were  either  altogether  luxuries  ten 
years  ago,  or  which  were  luxuries  to 
a  large  portion  of  the  population.    Thus 
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an  increased  proportion  of  the  popula- 
tion is  using  electric  lights,  telephones, 

automobiles  and  better  housing — and 
has  added  movies  and  what  not  to  its 
daily  routine.  A  rough  estimate  would 
show-,  that  we  coHld  today  supply  each 
person  the  same  amount  of  commodi- ties that  he  consumed  ten  years  ago, 
and  lay  off  about  2,000,000  people  from 
work. 

Some  people  have  looked  upon  these 
additions  of  new  commodities  and 
services  in  the  daily  expenditure  of 

our  people  as  representing  extrava- 
gances, but  as  a  matter  of  fact  they 

are  no  entrenchment  upon  savings. 
They  are  the  product  of  better  organ- 

ized effort. 
I  wish  to  impress  again  that  I  am 

not  confusing  the  natural  increment 
that  would  arise  from  increased  popu- 

lation, or  not  confusing  the  increased 
dollar  figures  due  to  higher  prices  but 
that  this  is  an  actual  increase  of  com- 

modities and  services  per  capita  in 
the  population.  It  is  due  to  the  in- 

creased skill,  the  advancement  of 
science,  to  temperance,  to  the  improve- 

ment of  processes,  more  labor  saving 
devices — but  most  of  all  it  is  due  to 
the  tremendous  strides  made  in  indus- 

trial administration  and  commercial 
organization  in  the  elimination  of 
waste  in  effort  and  materials. 

Nor  has  it  been  accomplished  by 
imposing  increased  physical  effort  upon 
our  workers.  On  the  contrary  actual 
physical  effort  today  is  less  than  ten 
years  ago.  There  has  been  in  this 
period  a  definite  decrease  in  the  num- 

ber of  hours'  work  weekly  with  a  de- 
finite decrease  in  physical  effort  due 

to  improved  methods.  Nor  has  it  been 
accomplished  by  any  revolutionary  dis- 

covery in  science. 
It  is  the  result  of  steady  improve- 

ment in  management  and  method  all 
along  the  line.  It  is  an  accumulation 
of  better  practice  in  the  elimination 
of  waste.  It  is  a  monument  to  the 

directing  brains  of  commerce  and  in- 
dustry and  the  development  in  intelli- 

gence and  skill  of  the  American  work- 
ingman.  The  result  has  been  a  lift 

in  the  standard  of  living  to  the  'whole 
of  our  people,  manual  worker  and 
brain  worker  alike.  This  is  the  real 
index   of   economic   progress. 

Building   and    Construction 
Industries 

I  have  already  referred  to  our  build- 
ing and  construction  industries.  The 

construction  of  our  buildings,  our  rail- 
ways, our  plant  and  equipment  gen- 
erally, naturallv  tends  to  expand  paral- 

lel with  the  increased  demand  for 
consumable  goods  because  people  are 
both  more  courageous  iind  more  easily 
financed  in  good  times.  We  have  not 
only  the  normal  growth  of  the  country 
to  meet,  but  the  long  overdue  and 
accumulated  deficit.  The  delays  of 
war  and  of  post-war  slump,  and  our 
increasing  efficiency  in  production  all 
demand  more  buildings  and  transporta- 

tion facilities. 
In  addition  there  is  a  considerable 

expansion  of  Federal,  state,  and  mu- 
nicipal construction.  Tax  free  securi- 

ties lie  at  the  base  of  a  good  deal  of 
this  latter.  Under  these  impulses  great 
pressure  is  being  placed  upon  our  ma- 

terial manufacturers  and  our  labor 
with  a  consequent  tendency  to  rising 
costs.  I  recently  made  a  recommenda- 

tion that  we  defer  all  but  the  essential 
Government  works  and  public  buildings 

as  much  as  possible  so  as  to  give  full 
swing  to  private  consti-uction.  A  repre- 

sentative and  able  commission  of  busi- 
ness men  and  labor  which  I  requested 

to  examine  this  question  goes  farther 
and  recommends  that  we  should  do  all 
our  public  works  in  times  of  depression 
and  thereby  provide  greater  continuity 
of  employment  and  contribute  to  plane 
out  the  valleys  of  de,^ression  and  level 
the  peaks  of  booms.  This  deferment 
ofi  public  construction  is  more  im- 

portant now  than  ever  for  we  need  the 
full  use  of  labor  and  material  for  long 
overdue  private  construction.  We  wish 
no  cessation  in  this  prime  necessity. 
This  recommendation  received  commen- 

dation from  hundreds  of  manufacturers), 
from  labor  organizations  and  contrac- 

tors and  the  press.  The  inevitable 
criticism  came  from  such  a  minority  as 
to  be  negligible.  Its  reception  is 
evidence  of  the  enlightened  and  con- 

structive thought  of  our  manufacturers 
who  look  to  the  long  run  of  prosperity 
rather  than  to  the  joys  of  short  lived 
booms.  It  would  be  very  helpful  if 
such  a  policy  of  construction  reserve 
could  be  well  established  by  states  and 
municipalities  as  well  as  the  Federal 
Government. 

Gold  Accumulations 

A  development  bearing  on  our  credit 
situation  is  the  large  accumulation  of 
gold  resulting  from  our  post-war  trade 
balances.  Our  gold  reserve  has  in- 

creased by  a  billion  dollars  since  the 
period  of  maximum  credit  expansion  of 
1920,  when  it  stood  at  about  two 
billions.  At  that  time  we  possessed  a 
reserve  of  about  50  per  cent  against 
credits  and  currency,  apparently  a  safe 
enough  margin  of  gold.  This  additional 
billion  has  not  been  trenched  upon  and 
our  present  reserves  against  credit  and 
currency  is  about  77  per  cent.  With- 

out most  of  it  we  would  still  be  well 
above  the  safety  line.  Some  of  this 
new  importation  yields  no  return  to 
us  either  in  earnings  or  in  security.  It 
would  serve  us  much  better  if  we  were 
getting  returns  for  it  by  its  export  to 
foreign  countries.  If  it  aided  in  mak- 

ing foreign  currencies  convertible  into 
gold  it  would  also  contribute  to  sta- 

bilize foreign  exchange  and  improve 
foreign  commerce.  In  fact  for  us  it 
contains  an  element  of  insecurity. 

If  a  castle  of  credit  and  currency 
were  created  upon  the  ̂ vhole  of  this 
gold  it  would  mean  the  greatest  era 
of  inflation  and  speculation  in  our  his- 

tory. Such  action  ̂ vould  increase  our 
price  levels  to  a  point  which  would 
attract  foreign  goods  to  us  and  would 
curtail  our  exports.  It  would  thus 
quickly  produce  an  adverse  trade 
balance  and  cause  this  gold  to  flow 
abroad  >vith  a  rush  from  under  our 
castle  of  credit  and  we  should  have 
an   unparalleled    financial    crash. 

There  seems  to  be  heard  a  sort  of 
chortle  in  parts  of  Europe  over  the 
commercial  strategy  in  shipping  gold 
to  us.  It  is  assumed  that  we  will  in- 

corporate this  gold  into  our  credit 
system  and  be  put  out  of  action  by  the 
price  rises  resulting  from  it.  If  we 
retain  our  normal  commercial  intelli- 

gence this  will  not  happen.  I  am  con- 
vinced that  the  surplus  of  gold  will 

eventually  flow  outward  in  an  orderly 
way  through  trade  without  any  neces- 

sary increase  in  price  levels  and  its 
flow  need  make  no  disturbance  in  our 
business  life. 

At   this   point   I   wish   to    emphasize 

the  fact  that  our  foreign  trade  balance 
sheet  does  not  consist  of  the  movement 
of  commodities  alone,  but  that  we  musit 
take  into  consideration  in  all  our  con- 

ceptions the  tremendous  importance  of 
the  invisible  items  embraced  in  the  in- 

ward and  outward  flow  of  capital  and 
interest,  shipping  charges,  remittances 
by  immigrants,  tourist  expenditures, 
and  a  score  of  other  factors.  Whereas 
in  1922  our  exports  and  imports  of commodities  showed  a  balance  to  our 
credit  of  about  $700,000,00ft,  yet  a 
study  by  the  Department  of  Commerce 
indicates  that  if  we  would  add  to  the 
export  and  import  side  of  the  balance 
sheet  the  movement  of  invisible  items 
we  would  find  that  the  balance  turned 
one  or  two  hundred  millions  against  us 
even  without  the  gold  imports.  No  one 
can  prophesy  for  the  future  but  the 
indications  for  1923  make  it  seem  prob- 

able that  the  very  considerable  increase 
in  imports  due  to  our  increased  buying 
power,  the  probable  larger  volume  of immigrant  earnings  sent  abroad  from 
our  large  employment,  and  the  in- 

creased volume  of  tourist  traffic  may 
again  leave  us  an  adverse  balance.  I 
believe  that  in  time  those  adverse 
balances  will  begin  to  force  gold  from 
us  without  the  impulse  of  inflation. 

There  lies  in  this  situation  just  one 
thought.  We  should  mentally  earmark 
a  considerable  part  of  our  recently 
acquired  gold  as  temporary  and  our 
banking  system  should  safeguard 
against  any  entrenchment  upon  it. Moreover  we  should  look  upon  gold 
exports  with  relief,  not  with  alarm. 

Foreign  Trade 

A  further  change  in  our  whole 
economy  has  been  fundamental  shifts 
in  our  foreign  trade.  There  has  been 
a  very  large  increase  in  the  export  of agricultural  produce  the  last  ten  years 
which  must  ultimately  be  readjusted. 
I  have  already  said  that  our  actual 
tonnage  of  agricultural  exports  has 
increased  from  approximately  Ih  mil- 

lion pre-war  to  an  average  of  about 
17i  million  tons  per  annum  post-war. 
We  must  not  disguise  from  ourselves 
that  the  ability  of  Europe  to  absorb 
the  bulk  of  this  increase  has  been  due 
in  large  measure  to  the  failure  of 
Russia  and  of  the  eastern  belt  of 
Europe  to  maintain  their  production 
and  exports.  As  these  territories  be- 

come more  stable  they  will  enter  more 
sharply  into  competition.  While  our 
manufacturers  are  dependent  upon 
Europe  for  a  market  of  only  1  per 
cent  of  their  output,  our  farmers  now 
depend  upon  it  as  a  market  for  15 
per  cent  of  their  production  and  it  is 
therefore  these  exports  that  to  a  con- 

siderable degree  determine  agricultural 
price  levels. 

Agriculture:'s  Future 

As  Europe  gains  in  stability  it  will 
both  produce  and  consume  more.  Paral- 

lel with  this  our  own  population  will 
increase.  What  the  final  balances  to 
our  farmers  will  be  in  the  action  and 
reaction  in  this  matter  no  one  would 
prophesy.  I  have  felt  that  this  problem 
warranted  a  searching  inquiry  by  an 
able  commission  assembled  by  the 
Department  of  Commerce  to  determine 
the  facts  and  to  suggest  policies  for 
the  adjustment  of  our  agriculture 
thereto.  The  situation  among  our 
farmers  improved  greatly  during  the 
past  year  but  not  all  branches  of 
agriculture    have    yet   caught   up   with 
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other  industries.  It  is  a  truism  that 
we  cannot  have  permanent  prosperity 
without  a  prosperous  agriculture. 

Another  great  shift  which  has  taken 
place  in  our  foreign  trade  and  which 
bears  on  this  question  is  the  increase 
of  our  imports  from  tropical  countries. 
These  imports  now  amount  to  more 
than  one-half  of  our  total  imports. 
We  will  always  be  largely  dependent 
on  foreign  countries  for  rubber,  coffee, 
tin,  and  a  host  of  other  tropical  pro- 

duce. As  we  grow  in  our  standards  of 
living  and  population  we  will  consume 
an  increasing  proportion  of  these  pro- 

ducts. We  must  have  a  consequently 
increasing  volume  of  imports  of  this 
character. 

In  the  long:  run  we  should  expect  a 
decrease  of  our  exports  in  agricultural 
produce  and  therefore  we  must  in- 

crease our  exports  of  manufactured 
Snoods  if  we  >\rould  maintain  our  ability 
to  buy  tropical  and  other  foreign  sup- 

plies of  vital  necessity  and  at  the  same 
time  cover  tourist  expenditures  and 
emigrant       remittances.  Seventy-five 
per  cent  of  our  exports  of  manufactures 
go  to  destinations  outside  of  Europe 
and  I  do  not  share  in  the  melancholy 
plaint  that  wre  ultimately  cannot  com- 

pete with  Europe  in  neutral  markets 
because  of  the  handicap  of  our  higher 
standard  of  living   and  wages. 

Further  Increases  in  National 
Efficiency 

We  have  gone  a  long  way  toward 
overcoming  the  so-called  handicaps  of 
our  higher  standards  through  our  great 
increase  in  efficiency.  Our  tremendous 
domestic  market  gives  us  the  oppor- 

tunity for  mass  production  by  repeti- 
tive methods  and  enables  us  to  secure 

low  unit  costs.  That  we  sell  75  per 
cent  of  all  the  automobiles  which  move 
in  international  trade  today  and  do  so 
at  real  wages  three  times  those  of  some 
of  our  competitors  is  proof  thereof. 

If  we  would  expand  our  manufactures 
to  replace  the  inevitable  comparative 
decrease  in  agricultural  produce  we 
shall  need  to  increase  still  further  our 
industrial  and  commercial  efficiency. 
We  have  a  large  field  yet  for  the 
elimination  of  waste,  in  the  still  greater 
improvement  and  simplification  of  busi- 

ness methods,  in  the  increase  in  arbitra- 
tion of  commercial  disputes,  in  the 

planing  out  of  the  business  cycle,  in 
the  reduction  of  intermittent  operation 
of  industry,  in  improvements  in  our 
internal  transportation,  in  the  main- 

tenance of  our  institutions  of  economic 
and  scientific  research,  in  the  training 
of  technologists,  in  better  commercial 
strategy  and  in  a  score  of  other 
directions. 

Simplified  Practice 

I  may  cite  in  passing  a  type  of 
elimination  of  waste  which  bears  on 
exports.  In  the  Department  of  Com- 

merce we  have  instituted  a  division  of 
simplified  practice  working  in  co-oper- 

ation with  the  various  industries  and 
your  body.  The  progress  of  this  work 
has  been  amazing  and  I  have  recently 
received  a  statement  from  one  single 
group  estimating  that  the  savings  in 
production  cost  in  that  trade  already 
exceed  $25,000,000  per  annum.  Nor 
dots  this  effort  trench  upon  questions 
of  individuality  or  quality. 

The  determination  of  sizes  and  grades 
in  paper,  textiles,  containers,  bricks, 
furniture  and  in  a  hundred  other  pro- 

ducts— all  contribute  to  decrease  our 
costs  of  production  and  distiibution  at 

home  and  improve  our  position  in  com- 
petition abroad. 

The  maintenance  of  vigorous  foreign 
trade,  statistical  and  information  serv- 

ices is  likewise  of  vital  assistance  to 
our  exporters.  That  the  reorganiza- 

tion of  the  Department  of  Commerce 
in  these  directions  has  met  with  the 
approval  of  our  business  public  is,  I 
feel,  fully  demonstrated  by  the  increase 
in  requests  for  assistance  of  one  kind 
or  another  from  an  average  of  a  few 
hundred  daily  to  over  3,000  daily 
within  a  period  of  eighteen  months.  I 
do  not  assume  this  tremendous  addi- 

tion to  our  Departmental  work  would 
be  called  for  unless  it  was  of  real 
service. 

The  Railways 

One  of  the  great  wastes  in  our 
economic  machine  is  the  shortage  of 
transportation.  It  is  the  most  profound 
and  far-reaching  deterrent  upon  our 
growth.  It  imposes  great  costs  upon 
production. 

I  need  not  point  out  to  you  that  the 
periodic  car  shortage  in  its  real  mean- 

ing of  insufficient  tracks  and  terminals, 
as  well  as  rolling  stock,  imposes  inter- 

mittent stoppages  of  our  industries  and 
intermittent  strictures  in  the  law  of 
supply  and  demand,  influences  price 
levels  and  creates  local  famines  and 

gluts. It  imposes  burdens  upon  us  which 
I  believe  every  year  create  commercial 
losses  equal  to  the  entire  capital  cost 
of  bringing  the  transportation  system 
up  to  national  need.  It  wouy  be  easy 
to  demonstrate  that  in  the  additional 
price  of  coal  due  to  insufficient  trans- 

portation during  the  past  year  we  have 
paid  more  than  the  equivalent  of  a  50 
per  cent  increase  in  freight  rate  on 
coal.  At  times  last  fall  there  was  a 
differential  of  8  to  15  cents  per  bushel 
on  export  grain  solely  because  of  in- 

ability to  secure  free  movement  to  sea- 
board. 

The  causes  of  shortage  are  not  far 
to  seek.  While  the  war  contributed 
much  delay  and  demoralization,  the 
continued  strangulation  of  railroad 
finances  alone,  before  enactment  of  the 
present  transportation  law,  could  have 
brought  us  only  one  result. 

Nor  is  this  a  criticism  of  the  rail- 
ways for  they  have  grown  in  detailed 

working  efficiency  with  the  rest  of  the 
country.  In  a  decade  they  have  in- 

creased the  movement  of  goods  by  15 
per  cent  with  an  increase  of  3  per  cent 
in  personnel.  Moreover  the  managers 
are  showing  great  faith  and  courage 
in  the  undertaking  of  a  large  program 
of  expansion.  It  is  not  my  purpose 
to  discuss  the  ultimate  solution  of  the 

railway  problem  here.  I  have  partici- 
pated with  the  President  of  your 

Chamber  in  appointing  a  series  of 
committees  comprising  representation 
from  the  railways,  the  motor  industry, 
the  shippers,  the  waterways,  the  farm- 

ers and  labor.  These  committees,  as 
you  know,  are  devoting  themselves  to 
a  full  consideration  of  the  complex 
issues  involved  and  their  conclusions 
will,  I  believe,  be  one  of  the  utmost 
value  to  the  government  in  advance- 

ment of  solution. 
There  is  a  matter  of  immediate  im- 

portance in  which  the  commercial  pub- 
lic can  be  of  the  utmost  assistance  in 

transportation  and  at  once.  Pending  a 
large  amount  of  betterments  the  rail- 

ways are  overtaxed  to  handle  the  vast 
volume  of  commodities  we  are  produc- 

ing and   consuming  even   to-day.     The 

continuance  of  our  prosperity  depends 
upon  their  handling  the  full  load, 
With  the  continuation  of  business 
volume  their  burden  will  be  even 
greater  next  fall  than  ever  before. 
Therefore,  a  great  service  can  be  given 
if  every  local  Chamber  will  definitely 
organize  to  co-operate  with  every  local 
railway  official  toward  this  end.  Partic- 

ularly can  the  whole  community  assist 
if  it  stocks  its  coal  between  now  and 
September  so  as  to  relieve  the  fall  and 
winter  traffic.  This  is  equally  in  the 
interest  of  the  coal  consumer  for  with 
the  present  volume  of  business  and  the 
crop  outlook  he  would  be  farsighted 
who  emulates  the  wise  virgin  and  fills 
his  lamp  now  instead  of  clamoring  at 
the  government  when  there  are  not 
enough  cars  to  go  around. 

The  Coal  Industry  and 
Its  Problems 

There  is  another  direction  in  which 
we  have  great  opportunity  to  improve 
national  economy.  That  is  in  the  better 
functioning  of  our  coal  industry.  If 
we  can  reduce  the  intermittence  of 
operation  of  the  mines  and  secure 
their  more  even  seasonal  production 
we  shall  be  eliminating  one-third  of 
the  capital  and  labor  involved,  accom- 

plish three  great  things  of  industrial 
progress:  give  greater  stability  to  the 
industry;  give  better  conditions  of 
labor;  and  reduce  costs  to  the  consumer 
— thereby  effecting  possible  savings 
running  into  many  hundred  millions 
of  dollars.  While  the  solution  of  the 
problem  will  be  greatly  aided  by  en- 

larged transportation  facilities,  the 
public  can  help  by  co-operation  in storage. 

General 

It  is  not  my  intention  to  discuss  with 
you  all  our  major  problems  of  eco- 

nomic strategy  and  development.  There 
are  great  questions  of  electrification, 
of  waterway  improvement,  of  merchant 
marine,  of  the  foreign  economic  situa- 

tion and  our  relations  to  it. 
Conclusion 

Now  all  this  argument  leads  me  to 
some  general  and  enlarged  conclusions. 
We  have  reached  a  stage  of  national 
development  of  such  complexity  and 
interdependence  of  economic  life  that 
we  must  have  a  national  planning  of 
industry  and  commerce.  We  have 
gained  a  larger  prospective  than  indi- 

vidual business  because  individual 
prosperity  is  impossible  without  the 
prosperity  of  the  whole.  This  is  the 
function  of  industry  and  commerce  it- 

self through  collective  thought.  Govern- 
ment has  a  definite  relationship  to  it, 

not  as  an  agency  for  production  and 
distribution  of  commodities  nor  as  an 
economic  dictator,  but  as  the  greatest 
contributor  in  the  determination  of 
fact  and  of  co-operation  with  industry 
and  commerce  in  the  solution  of  its 
problems.  Such  strategy  in  our  country 
must  be  consummated  by  frank  discus- 

sion, by  advanced  public  opinion,  and 
by  understanding  with  a  full  realiza- 

tion of  common  goal. 
We  have  in  America  an  economic 

and  social  system  based  on  stimulation 
of  individual  initiative.  Our  ideal  is 
to  secure  and  to  maintain  an  equality 
of  opportunity  to  all.  We  have  honestly 
sought  over  years  to  find  methods  by 
which  we  could  curb  those  who  would 
dominate  the  community,  and  thus 
stifle   the   initiative   and    opportunity    of 
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the  greater  numbers.  Nor  must  we 
relax  vigilance  in  this  particular.  But 
we  have  also  in  these  times  to  iight 

that  this  initiative  shall  not  be  de- 
stroyed by  those  who  would  divert 

actual  production  and  distribution  into 
the  hands  of  the   Government. 

The  exact  line  to  be  drawn  in  the 

curbing  of  people  whose  am- 
bition is  to  interfere  with  the 

law  of  supply  and  demand 
to  their  profit  without  return 
of  service  to  the  community 
on  the  one  hand,  and  the 
extinction  of  initiative  by  the 
heavy  hand  of  Government 
on  the  other  is  at  all  times 
difficult  to   determine. 

Our  goal  in  economic  life 
is  to  do  this  great  thing,  to 

preserve  individual  initia- 
tive, an  equality  of  oppor- 

tunity and  thus  a  constantly 
advancing  national  standard 
of  living.  Our  economic 
and  social  system  is  funda- 

mentally right.  It  has  pro- 
duced the  largest  advance  in 

the  standard  of  living  to  the 
whole  of  our  people  that  has 
ever  been  witnessed  in  his- 

tory. Its  faults  are  many 
but  they  can,  and  are  being 
corrected  without  destroying 
its  progress.  It  has  brought 
us  steady  advances  despite 
the  fabulous  losses  of  war, 
and  must  therefore  have 
great  inherent  vitality.  In 
short  this  ̂ reat  conception  of  America 
that  every  man  should  be  given  an 

equality  of  opportunity  to  take  that  po- 
sition in  the  community  to  which  he  is 

entitled  by  virtue  of  his  character  and 
ability,  is  the  keystone  of  our  structure. 
We  must  preserve  it  as  the  most  pre- 

cious thing  we  possess,  for  when  all  is 
said  and  done  the  finer  flowers  of  civil- 

ization do  not  grow  from  the  cellars  of 
poverty  any  more  than  they  grow  from 
the  palace  of  extravagance.  They 
grow  from  the  bettering  comfort  and 
well-being  of  the  whole  of  great 
peoples.  _ 

Inspection  of  Steel  is 
Discussed 

At  the  regular  monthly  meeting  of 
the  New  York  Chapter  of  the  American 
Society  of  Steel  Treating  held  on  May 
16,  Charles  McKnight  of  the  Inter- 

national Nickel  Co.,  read  an  interesting 
paper  on  steel  inspection  which  was 
illustrated  with  lantern  slides  and  steel 
specimens   taken  from  the  shop. 

A  general  outline  of  what  defects  the 
careful  and  critical  inspector  looks  for 
and  when  and  where  he  looks  for  them 
was  given.  Furthermore,  the  various 
methods  of  testing  for  these  defects 
were  analyzed  in  detail,  showing  the 

limitations  of  each.  Among  the  inspec- 
tion tests  that  steel  undergoes  in  the 

process  of  its  formation  may  be  men- 
tioned the  following:  raw  material 

analysis  of  the  metal  entering  a  melt 
to  determine  the  amount  of  carbon, 
sulphur,  manganese  and  other  elements; 
tests  undergone  by  the  melt  before  pour- 

ing to  determine  its  composition;  heat 
analysis;  surface  tests  of  the  cooled  in- 

gots after  pouring;  and  lastly  the  bar 
mill  inspection. 

The  raw  material  tests  make  it  pos- 
sible to  get  a  rough  estimate  of  what  is 

to  be  the  composition  of  the  melt. 
Among  the  melt  tests  are  those  made 
during  the  heat  by  fracturing  small 
ingots  that  have  been  drawn  off,  and  the 
carbon  and  manganese  analysis  made  by 
the  laboratory  near  the  end  of  the  heat. 
In  inspecting  the  cooled  ingots  after  the 
melt  has  been  poured  the  following  are 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and Clevelan d    Prices 

Four 
One Current 

Weeks Year 
Unit 

Price 
Ago 

Ago 

Soft  steel  bars. . 
per  lb   „ go. 034 

?0.0326  ?0.0236      | 
Cold    finished 

shafting   

per  lb   
0.042 

0.0406 0.032 
Brass  rods   

per  lb   

OlS-SO 0.1913 

0.1466 
Solder  (1  and  i) 

per  lb   
0.2862 

0.30 
0.21 

Cotton   waste.  . 
per  lb   

0.1231 0.1231 0.104 

Washers,   cast 
iron  (J  in.) .  .  . 

per  100  lb. 

4  66 
4  66 

4.00 

Emerv,       disks. 
cloth.  No.  1,  6 
in.  dia   

per  100   
2.96 2.96 

3.11 

Lard  cutting  oil 
per  gal   

0  592 
0..^75 

0.608 
Machine  oil.  .  .  . 

per  gal   
0.349 

0.349 0  40 
Belting,  leather, 
medium   off  list   

42i% 

42% 48J% 

Machine      bolts 

up  to  1  X  30  in. 
off  list   

44  J  % 
44}% 

621% 

some  of  the  defects  looked  for:  piping, 
blow  holes,  cracks,  scabs  and  segrega- 

tion. The  bar  mill  inspection  consists 
of  upsetting,  forging  and  pickling  tests 
to  determine  the  structure  and  microm- 

eter tests  to  determine  the  size. 

British  Machine  Tool  Exports 

In  special  circular  No.  295,  the  indus- 
trial machinery  division  of  the  Bureau 

of  Foreign  and  Domestic  Commerce  of 
the  Department  of  Commerce  has  pub- 

lished statistics  on  British  machine  tool 
exports.  The  figures  on  1921  exports 
are  separated  as  to  countries  of  destina- 

tion and  similar  figures  for  1920  are 
added  for  purposes  of  comparison. 
Details  of  the  1922  exports  by  coun- 

tries of  destination  are  not  available, 
but  the  total  is  shown. 
The  amount  of  the  total  machine 

tool  exports  of  the  United  Kingdom  in 
1921  (£2,887,415)  exchanged  into  United 
States  currency  at  the  average  annual 
rate  of  $3,849,056  is  equal  to  $11,113,822. 
Total  exports  of  machine  tools  from 
the   United   Kingdom    during   the    year 
1922  amounted  to  £1,530,811.  The  ex- 

ports in  1921  showed  a  decrease  of 
14  per  cent  from  those  of  1920.  In 
1922  the  exports  decreased  47  per  cent 
from  those  of  the  preceding  year.  The 
decrease  of  1922  exports  compared  with 
those  of  1920  (the  peak  year)  was  54 
per  cent.  _ 

Philadelphia  Factories 
Are  All  Busy 

Production  of  automobile  trucks  in 
the  Philadelphia  district  increased  fifty 
per  cent  in  the  first  three  months  of 
this  year  compared  with  the  correspond- 

ing period  of  1921.  Manufacturers 
declare  at  present  there  is  nothing  to 
indicate  a  reaction. 

David  S.  Ludlum,  president  of  the 
Auto  Car  Co.,  that  manufactures  a 
gasoline  truck,  said  the  business  has 
been  satisfactorily  profitable.  A  sim- 

ilar condition  exists  in  the  production 
of  electric  trucks.  F.  E.  Whitney, 
treasurer  and  general  manager  of  the 
Commercial  Truck  Co.,  said  the  concern 

is  doing  about  fifty  per  cent 
more  business  now  than  it 

did  at  this  period  in  1922. 
The  call  seems  to  be  mostly 
for  one  and  two-ton  trucks, 
Mr.  Whitney  said. 

The  varied  products  of  the 
Link  Belt  Co.  in  Philadelphia 

continue  to  sell  readily.  Offi- 
cials of  the  company  said 

there  is  quite  a  demand  for 

equipment  used  in  the  bitu- 
minous mines.  They  believe 

a  reaction  from  the  present 
volume  is  possible. 

Ventilating  equipment  has 
been   active  this   week.      In- 

dustrial   plants    are    buying 

freely    and    hotels    and    res- 
taurants are  increasing  their 

present    equipment.      Steam 
and  electric   shovels  were  in 

demand  up  to  May  far  in  ex- 
cess of  any  previous  period. 

Bearing     sales     have     in- 
creased in  proportion  to  the 

use  of  additional   machinery 

in    industrial   plants.      Agri- 
cultural implement  manufac- 

ture  is   on   the   increase,  ac- 
cording   to    reports    received 

this  week.      Business  conditions  gener- 
ally  are   good   in    all   branches   of   the industry. 

  • 

Business  Reported  Good 
in  Pittsburgh 

The  steel  industry  is  particularly  ac- 
tive all  over  the  country,  and  especially 

in  the  Pittsburgh  district,  and  this 
means  prosperity  to  the  builders  of 
machinery  and  makers  of  machine  tools. 
Pittsburgh  was  never  busier  in  its  his- 

tory. That  is  the  explanation  of  April's total  of  $703,725,000  bank  clearings  at 
the    Pittsburgh   Clearing   House. 

The  steel  mills  are  good  buyers  of 
machinery  parts  and  machine  tools,  and 
shipments  hare  been  heavy  in  the  past 
month,  while  the  railroads  are  opening 
up  their  order  books  pretty  generally, 
a  number  of  large  orders  having  been 
recorded  by  machine  tool  dealers  in  this 
district  in  the  past  two  weeks.  A 
slight  change  has  come  over  the  labor 
situation,  in  that  thousands  of  the  men 
who  were  expected  to  desert  the  mills 
for  outdoor  work  have  so  far  not  indi- 

cated any  intention  of  doing  so.  Con- 
sequently, the  tin  plate,  sheet  and  pipe 

mills  are  able  to  operate  close  to  90 
per  cent  of  capacity.  This  activity  is 
reflected  in  the  demands  for  machinery 
and  tools  made  upon  the  dealers  lately, 
while  the  orders  coming  in  from  the 
myriads  of  auto  repair  shops  and 

garages  that  are  springing  up  contin- 
ually make  a  splendid  aggregate  of 

business  for  the  machine  trade.  The 
heavy  operating  rate  at  the  plant  of  the 
Westinghouse  Electric  &  Manufactur- 

ing Co.  has  brought  a  lot  of  business 
in  machinery  of  all  descriptions,  and 
while  machine  tool  dealers  say  they  can 
handle  more  business  than  they  are  do- 

ing, nevertheless  they  see  a  great  im- 
provement over  conditions  of  a  year 

ago. 
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T 10  THE  student  of  business affairs  the  figures  of  our  foreign 
trade  for  March  were  the  sen- 

sation of  last  week.  Imports  were 
worth  402  millions,  or  61  millions  in  ex- 

cess of  exports,  valued  at  341  millions. 
Both  imports  and  exports  are  large,  but 
it  is  the  excess  of  imports  that  has  at- 

tracted attention  because  it  is  an 
American  tradition  that  unless  we  sell 
more  than  we  buy  abroad  we  cannot 
be  prosperous. 

That  this  is  a  fallacy  for  which  the 
extreme  protectionists  are  responsible 
is  proved  by  the  experience  of  Great 
Britain  whose  greatest  prosperity  has 
been  concurrent  with  a  heavy  excess 
of  imports,  but  time  may  be  required 
to  educate  the  people  of  this  country 
to  a  comprehension  of  the  fact  that  the 
United  States  being  a  creditor  nation 
can  only  collect  what  is  due  it  in  goods. 

That  we  would  probably  have  an 
adverse  balance  of  trade  in  1923  and 
be  compelled  to  export  some  gold  was 
suggested  in  these  letters  some  seven 
weeks  ago.  It  need  excite  no  surprise, 
nor  is  it  of  much  importance  except  as 
indicating  our  increased  wealth.  But 
as  1873  was  the  last  year  in  which  our 
imports  previously  exceeded  our  ex- 

ports there  is  a  superstitious  fear  of 
such  a  development  that  the  bears  on 
the  Stock  Exchange  were  quick  to  take 
advantage  of  it. 

As  a  result  lower  prices  for  some 
of  the  more  active  stocks  were  recorded 
early  in  the  week,  but  when  short  sell- 

ing stopped  the  market  became  dull  and 
the  indications  now  favor  a  recovery 
just  as  soon  as  the  public  begin  to 
understand  that  there  is  no  more  reason 
for  alarm  in  the  fact  that  Europe  hap- 

pens to  be  selling  us  more  than  we  are 
buying  of  her  than  there  would  be  if 
it  became  known  that  the  people  of  New 
York  City  were  buying  more  in  Michi- 

gan than  Michigan  bought  here. 

It  may  be  that  we  will  lose  some  of 
our  surplus  gold,  but  that  will  not  be 
undesirable  as  it  will  allay  the  fear 
of  inflation  here  and  reveal  the  ab- 

surdity of  threatening  to  advance  the 
rediscount  rate  when  the  reserve  ratio 
stands  at  75.3  per  cent,  or  nearly  twice 
the  legal   minimum. 

Meantime  and  probably  because  of 
the  emphasis  latterly  laid  on  everything 
that  could  be  unfavorably  interpreted, 
the  speculative  long  interest  in  nearly 
every  market  appears  to  have  been 
liquidated. 

It  is,  of  course,  true  that  some  one 
must  own  the  things  and  the  securities 
that  represent  the  world's  wealth,  but 
in  so  far  as  America  is  concerned  they 
seem  to  have  passed  into  the  hands  of 
those  who  are  well  able  to  keep  them 
until  they  are  worth  more,  and  it  is  for 
this  reason  that  I  am  now  disposed 
to  expect  a  gradual,  but  not  an  excited, 
recovery  in  values. 

There  are  signs  of  this  in  the  bond 
market,  where  the  heavy  oversubscrip- 

tion to  the  400  million  of  Treasury 
Certificates  offered  at  4?  per  cent  re- 

vealed a  plethora  of  uninvested  capital. 
The  railroad  shares  have  also  been 
firmer  as  car  loadings  continue  heavy 
and  the  plans  of  the  Interstate  Com- 

merce Commission  for  consolidating  the 
roads  takes  shape  with  less  opposition 
than  had  been  expected. 

In  the  commodity  markets  the 
tendency  has  also  been  upward.  The 
advances  recorded  have  been  attributed 

"That  we  would  probably  have  an 
adverse  balance  of  trade  in  1 923  and 
be  compelled  to  export  some  gold, 
was  suggested  in  these  letters  some 
seven  weeks  ago.  It  need  excite  no 
surprise,  nor  is  it  of  much  import- 

ance except  as  indicating  our  in- 
creased wealth.  ...  It  may  be 

that  we  will  lose  some  of  our  surplus 
gold,  but  that  will  not  be  undesir- 

able as  it  will  allay  the  fear  of 
inflation.  ...  I  am  disposed  to 
expect  a  gradual,  but  not  an 

excited,  recovery  in  values." 

to    alleged    crop    impairment,    but    the 
truth  is  the  markets  were  sold  out. 

'There  is  a  periodicity  in  the  alterna- 
tion of  good  and  bad  crop  news  as  in 

everything  else,  and  in  so  far  as  cotton 
is  concerned  it  is  about  time  for  us  to 
hear  again  of  the  labor  shortage  and 
the  seemingly  forgotten  boll  weevil. 

The  dry  goods  market  has  been  some- 
what quieter.  Wool  and  woolens  have 

been  steady,  but  cotton  goods  were  a 
shade  easier  until  the  market  for  the 
raw  material  commenced  to  recover  its 
tone,  since  when  sellers  have  been 
stiffer  in  their  demands.  The  affect  is 
that  caution  has  been  preached  so 
widely  that  there  are  no  surplus  stocks 
of  merchandise  anywhere.  Therefore 
there  is  likelihood  that  the  history  of 
1920  will  be  repeated  for  then  every- 

one believed  that  we  were  permanently 
on  an  altitudinous  price  level. 

Sugar  is  a  shade  easier  as  the  United 
States  Agricultural  Department  has 
seen  fit  to  slightly  increase  its  estimates 
of  this  year's  production  in  the  United 
States  and  Cuba,  but  the  Cuban  plant- 

ers having  sold  the  bulk  of  this  year's crop  are  in  a  position  to  hold  the 
balance  and  it  is  doubtful  whether  the 
Government's  determination  to  carry  its 
famous  injunction  suit  to  the  Supreme 
Court  will  have  much  effect  upon 
prices,  which  are  probably  stabilized 
around  6  cents  a  pound  for  raw  sugar. 
The  rubber  market  is  a  little  firmer. 

In  the  building  industry  there  is 
much  talk  of  curtailment  and  the 
abandonment  of  new  construction  be- 

cause of  high  wages.  Much  of  this  is 
true,  but  experience  suggests  a  distrust 
of  movements  that  are  so  widely  adver- 

tised. Certainly  there  is  no  surplus  of 
skilled  labor  as  yet  and  the  Western 

papers  are  filled  with  advertisements 
offering  employment  at  high  wages  to 
all  sorts  of  mechanics. 

Iron  is,  however,  lower;  the  demand 
for  steel  is  a  little  less  active  and  cop- 

per is  down  to  15J  cents.  Other  build- 
ing materials  are  somewhat  easier.  "The declines  recorded  are  presumably  due 

to  the  reported  restriction  of  building 
activity.  Even  if  it  is  as  general  as 
claimed  it  is  not  to  be  regretted,  for 
when  the  demand  for  farm  help  and 
harvest  hands  begins  to  be  felt  there 
would  not  have  been  enough  labor  to 
do  the  work  of  the  United  States,  and 
something  would  have  had  to  stop. 

But  with  things  as  they  are — with 
everyone  busy  at  good  wages  and  no 
surplus  stocks  anywhere — there  is  no 
reason  for  pessimism  and  many  reasons 
why  we  may  expect  good  business  at 
gradually  advancing  prices  during  the 
summer. 

Conditions  abroad  are  intensely  in- 
teresting to  students  of  the  remoter 

political  future,  but  they  have  no  fresh 
economic  significance  for  American 
business  men.  Advices  from  friends 
who  are  in  Europe  or  have  just  re- 

turned from  there  confirm  me  in  the 
belief  that  the  amount  of  United  States 
paper  money  hoarded  or  in  circulation 
abroad  is  very  large  and  I  shall  not  be 
surprised  if  the  total  approximates 
$500,000,000,  including  the  $100,000,- 
000  of  Federal  Reserve  Notes  known 
to  be  in  Cuba  and  the  considerable 
quantity  held  in  Canada. 

»   

Buffalo  Markets  Show 

Slight  Declines 
There  are  indications  in  the  Buffalo 

machine  tool  market  of  a  slackening  of 
business  that  may  or  may  not  be  the 
■beginning  of  a  seasonal  slump.  Some 
manufacturers  and  distributors  of  tools 
and  large  and  small  machines  report 
business  is  holding  up,  but  others  are 
openly  pessimistic  and  have  had  a  bad 
two  weeks  or  more.  Even  among  those 
who  report  business  going  ahead,  there 
are  some  who  admit  that  their  business 
is  increasing  in  the  number  of  orders 
rather  than  in  volume  and,  that  on  the 
whole.  May  sales  are  not  as  good  as 
those  of  previous  months  in  the  year. 

Small  tools  seem  to  be  most  in  de- 
mand, although  certain  companies  re- 

port a  falling  off  even  in  these  lines. 
There  is  little  demand  for  large  planers 
and  the  bigger  types  of  lathes,  except 
in  isolated  instances.  One  exception  to 
the  rule  is  a  Buffalo  distributor  who 
reports  the  sale  of  eight  large  lathes, 
several  punch  presses,  milling  machines 
and  radial  drilling  machines. 

Dealers  in  pipe  fittings,  valves,  steam 
fittings  and  mill  supplies  reported  busi- 

ness fair  for  some  time  and  improved 
as  Spring  arrived. 

Contractor's  equipment  is  moving 
well  in  the  Buffalo  market  at  this  time, 
although  the  market  for  large  road  ma- 

chinery seems  to  be  somewhat  dull. 
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Automobile  Output  Still 

at  Record  Rate 

Reports  from  avitomobile  and  auto- 
motive parts  manufacturing  centers  in- 
dicate that  there  will  be  no  let-up  in 

the  demand  for  products  and  that  the 

figures  that  will  be  issued  for  May  will 
show  as  large  a  percentage  of  gain  as 
any  of  the  months  so  far  this  year.  All 
factories  are  extremely  busy  and  while 
production  has  been  unusually  great, 
there  is  every  belief  that  the  next  few 
months  will  prove  to  be  equally  as 
fruitful. 

Machine  tool  builders  who  sell  to 
automotive  plants  state  that  since  last 
Fall  the  business  has  been  steady  and 
dependable  and  that  the  quota  of  three 
million  cars  that  has  been  set  for  this 

year  will  probably  be  accomplished  and 
perhaps  passed. 

While  much  of  the  output  is  being 
used  in  the  United  States,  there  is  also 

noted  a  big  improvement  in  the  ship- 
ments to  South  America  and  to  Canada. 

AMERICAN     MACHINIST 

equipment,  but  it  is  planned  to  expand later  on. 

Receivers  of  the  Bucyrus  Machine  & 
Tool  Co.,  of  Bucyrus,  Ohio,  that  failed 
more  than  two  years  ago,  have  sold 

the  plant  to  Edwin  Hedeen  of  the  He- deen  Motor  Sales  Co.,  who  expects  to 
get  possession  within  a  short  time.  The 
building  sold  for  $10,000  and  the  ma- 

chinery for  $10,000,  it  is  stated. 

Business  Items D 

Obituary 

The  Buffalo  Steam  Pump  Co.,  Buffalo, 

has  recently  opened  its  foundry  in  North 
Tonawanda,  N.  Y.  that  has  been  shut 
down  for  nearly  two  years. 

The  Rivett  Lathe  and  Grinder  Corp., 

Boston,  Mass.,  has  been  reorganized 
with  a  capitalization  of  $450,000.  The 

officers  are:  Thorwald  S.  Ross,  presi- 
dent and  general  manager,  and  John  G. 

Coolidge,  2nd,  treasurer. 

The  Charles  A.  Strelinger  Co.,  De- 

troit, Mich.,  has  been  appointed  ex- 
clusive agents  for  the  state  of  Michi- 

gan for  the  J.  N.  Lapointe  Co.,  New 
London,  Conn. 

The  New  York  office  of  the  Whitman 
&.  Barnes  Manufacturing  Co.  has  been 

moved  to  99  Chambers  St.,  it  is  an- nounced. 

The  Niagara  Piston  Ring  Co.,  Buf- 
falo has  moved  its  offices  from  1,387 

Niagara  St.  to  1,170  Main  St.,  Buffalo. 
The  Midwest  Piping  &  Supply  Co., 

?t.  Louis,  Mo.,  has  increased  its  capital 

.^ock  from  $300,000  to  $500,000,  ac- 
cording to  reports. 

The  Ohio  Pump  &  Brass  Co., 
Columbus,  Ohio,  which  has  been  located 
at  900  Oak  St.  for  years,  has  moved 
into  a  new  plant  at  Nicholson  Ave.  and 
Livingston  Ave.,  which  has  just  been 
completed. 

The  Colui.ibia  Steel  &  Shafting  Co., 

Pittsburgh,  Pa.,  has  purchased  the  en- tire stock  of  shafting  and  machinery 
for  the  manufacture  of  the  same  from 
the  Brightman  Manufacturing  Co., 
Columbus,  Ohio. 
The  Gibb  Instrument  Co.  of  Bay 

City,  Mich.,  manufacturer  of  electric 
welding  equipment,  has  been  appointed 
distributors  of  the  General  Electric 

Co.'s  arc  welding  electrodes  in  the Middle  West. 

The  Superior  Die,  Tool  &  Machine 
Co.  is  the  name  of  a  $150,000  corpora- 

tion chartered  by  C.  A.  Field,  B.  W. 
Holstein  and  others  to  operate  the 
plant  at  525  Buttles  Ave.,  Columbus, 
Ohio,  that  has  been  conducted  as  a 
partnership  by  Mr.  Field  and  Mr. 
Holstein.       For     the     time     being     no 

Henry  Woodland,  secretary  and 
treasurer  of  the  Allis-Chalmers  Manu- 

facturing Co.,  Milwaukee,  Wis.,  and  for 
21  years  a  member  of  its  executive 
staff,  was  stricken  with  cerebral 
hemorrhage  early  Monday,  May  14,  and 
passed  away  almost  immediately.  Mr. 
Woodland  was  born  in  Utica,  N.  Y., 
and  as  a  youth  became  connected  with 
the  New  York  Air  Brake  Co.  Later 
he  was  transferred  to  Chicago,  and 
afterward  joined  the  Gates  Iron  Works, 
Chicago,  as  treasurer.  This  concern 
in  1901  became  a  part  of  the  Allis- 
Chalmers  Co.,  of  which  corporation  Mr. 
Woodland  was  made  assistant  treas- 

urer. Upon  the  formation  of  the  Allis- 
Chalmers  Manufacturing  Co.  he  was 
elected  treasurer,  and  more  recently 
was  given  also  the  duties  of  secretary. 

William  N.  Andrews,  vice-president 
of  the  Newport  Rolling  Mills  and  sec- 

retary of  the  Andrews  Steel  Co.,  New- 
port, Ky.,  died  on  May  18  following  an 

operation  for  appendicitis.  Mr.  An- drews was  one  of  the  best  known  iron 
and  steel  manufacturers  in  the  Middle 
West. 
Frank  E.  Wing,  secretary  and  treas- 

urer of  the  L.  S.  Starrett  Tool  Co., 
Athol,  Mass.,  died  in  his  home  in  that 
city.  May  13.  He  had  been  with  the 
concern  since  1887.  He  was  also  secre- 

tary of  the  Athol  Machine  Co.  of  the 
same  city. 

Personals 

Charles  T.  Neale  has  been  ap- 
pointed sales  manager  for  the  Buffalo 

district  for  the  Moltrup  Steel  Products 
Co.,  Beaver  Falls,  Pa.,  and  will  have 
his  office  at  303  White  Building. 

O.  M.  BOSTWICK,  formerly  in  charge 
of  advertising  matters  for  the  Sprague 
Electric  Works,  has  been  put  in  charge 
of  the  New  York  office  of  the  General 

Electric   Co.'s   advertising   department. 
P.  L.  HowENSTlNE,  Canton,  Ohio, 

was  elected  to  the  board  of  directors 
of  the  Superior  Sheet  Steel  Co.,  at  the 
annual  meeting  to  succeed  the  late 
Harry  S.  Renkert.  He  was  made 
treasurer  of  the  company  at  the  same 
time. 

Harry  C.  Thomas,  assistant  general 
manager  of  the  United  Alloy  Steel 
Corp.,  Canton,  Ohio,  has  been  elected 
a  vice-president  of  the  corporation. 

Earl  R.  Frost  of  Tiffin,  Ohio,  has 
been  elected  president  of  the  National 
Machinery  Co.  to  succeed  the  late 
Meshech  Frost,  his  father.  He  also 
has  been  reappointed  general  manager 
of  the  plant. 

A.  E.  Carle,  machine  tools,  an- 
nounces  the   opening   of  new  offices  at- 
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J.  W.  Fellmuth,  superintendent  of 
the  Marion  Steam  Shovel  Co.,  Marion, 
Ohio,  has  resigned  to  devote  his  entire 
time  to  a  newly  formed  construction company. 

J.  E.  Craig,  lately  superintendent  of 
the  Star  Drilling  Machine  Co.,  Akron, 
Ohio,  for  which  he  had  been  production 
manager,  has  been  made  sales  and  pro- 

duction manager  of  the  Cree  Becker  Oil 
Tool  Co.,  Newark,  Ohio,  which  recently 
began  reorganization  with  the  election 
of  James  E.  Cree  to  the  presidency. 
Craig  has  been  identified  with  the  oil 
tool  machinery  business  for  more  than 
20  years  in  sales  and  production 
capacities. 

Carl  Mardersteck  has  been  ap- 
pointed assistant  superintendent  in 

charge  of  the  steel  barrel  department 
of  the  Petroleum  Iron  Works,  Masury, 

Ohio,  succeeding  John  Lehet,  re- 
signed. 
Frank  C.  Miller,  formerly  district 

sales  manager  for  the  Brier  Hill  Steel 
Co.,  Youngstown,  Ohio,  at  Detroit,  has 
opened  a  sales  office  in  that  city  at  703 
Dime  Bank  Building. 

O.  C.  White,  for  the  past  two  years 
Ft.  Worth,  Texas,  manager  for 
the  Youngstown  Boiler  &  Tank  Co., 
Youngstown,  Ohio,  recently  was  ap- 

pointed general  manager  of  sales  for 
the  company  with  headquarters  in 
Youngstown.  He  has  been  succeeded 
at  Ft.  Worth  by  A.  L.  Scudder. 

J.  D.  Waddell,  president  of  the  Ma- 
honing Valley  Steel  Co.,  Niles,  Ohio, 

has  resigned  his  position,  although  re- 
taining his  interest  in  the  company  and 

continuing  as  a  director.  J.  A. 
HosACH,  vice-president  has  assumed 
charge  of  the  management  until  the 

presidency  is  filled. 
Charles  D.  Oesterlein,  of  the 

Oesterlein  Machine  Co.,  Cincinnati, 
Ohio,  will  leave  shortly  for  the  Far 
East  in  an  effort  to  obtain  business  for 
Cincinnati  machinery  houses.  He  will 
be  accompanied  by  two  engineers  and 
will  take  with  him  samples  of  machine 
tools  and  other  products  of  Cincinnati 
manufacture.  After  visiting  Calcutta 
and  Bombay,  Mr.  Oesterlein  will  make 
a  tour  of  the  Orient. 

changes  will  be  made  to  the  plant  and   501  Park  .'Vve.  Building.  Detroit,  Mich 

W.  G.  Stephens  has  been  appointed 
director  of  the  trade  school  at  Stam- 

ford, Conn. 
C.  O.  Sternagle,  formerly  connected 

with  the  American  Bridge  Co.,  Pitts- 
burgh, and  more  recently  with  the 

Colonial  Steel  Co.,  as  branch  manager 
with  headquarters  in  Chicago,  has  re- 

signed to  go  into  business  for  himself 
in  Chicago. 

E.  P.  EvERHARD,  for  the  past  six 
years  mill  engineer  for  the  Weirton 
Steel  Co.,  Weirton,  W.  Va.,  has  been 
appointed  assistant  to  the  president  of 
Freyn,  Brassert  &  Co.,  Chicago.  Prior 
to  his  connection  with  the  Weirton  com- 

pany Mr.  Everhard  was  with  the  Can 
Sheet  Steel  Co.,  the  Timken  Roller 
Bearing  Co.  and  the  Central  Steel  Co. 

F.  J.  Kelley,  sales  manager  for  the 
New  Home  Sewing  Machine  Co- 
Orange,  Mass.,  has  been  chosen  to 
assist  Receiver  Charles  N.  Stoddard 
in  reorganizing  the  business.  David  S. 
Drysdale,  long  connected  with  differ- 

ent sewing  machine  establishments,  has 
been  made  superintendent  of  the  plant 
under  the  new  regime. 
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E.  J.  Bryant  will  have  charge  of  the 
gage  department  of  the  Greenfield  Tap 
&  Die  Corp.,  Greenfield,  Mass.  He  was 
previously  connected  with  the  Taft- 
Pierce  Manufacturing  Co.,  Woonsocket, 
R.  I.  and  the  Brown  &  Sharpe  Co., 
Providence,  R.  I.  Mr.  Bryant  has  had 
over  twenty  years  experience  in  the 
small  tool  industry. 

P.  R.  HooPES  has  opened  offices  at 
252  Asylum  St.,  Hartford,  Conn.,  as  a 
consulting  mechanical  engineer.  He  will 
specialize  in  the  design  of  automatic 
and  special  machinery  and  in  the  de- 

velopment of  inventions. 

E.  J.  Skinner  was  elected  president 
of  the  Skinner  Chuck  Co.,  New  Britain, 
Conn.,  at  the  annual  meeting  of  stock- 

holders recently  held.  Mr.  Skinner 
was  formerly  vice-president  and  gen- 

eral manager. 

L.  B.  Augustine  has  been  appointed 
export  sales  manager  of  the  Wisconsin 
Electric  Co.,  Racine,  Wis.  His  office 
will  be  in  Racine. 

H.  A.  SCHULTZ  has  been  appointed 
advertising  manager  of  the  Wisconsin 
Electric  Co.,  Racine,  Wis.,  it  is  an- 
nounced. 

A.  L.  Ellis  has  been  appointed  East- 
ern representative  of  the  Oilgear  Co., 

Milwaukee,  Wis.,  with  headquarters  in 
New  York  City. 

George  Meier,  who  was  with  the 
Buffalo  office  of  the  Fairbanks  Co.  until 
its  closing  recently,  has  been  engaged 
by  Root,  Neal  &  Co.  as  manager  of  the 
machine  tool  department.  They  are  the 
representatives  in  Buffalo  now  for  the 
Fairbanks  Co.,  it  is  announced. 

Dr.  Samuel  W.  Stratton,  president 
of  Massachusetts  Institute  of  Tech- 

nology and  former  head  of  the  United 
States  Bureau  of  Standards,  addressed 
the  annual  meeting  of  the  Engineering 
Society  of  western  Massachusetts  in 
Springfield,  May  15,  explaining  the 
importance  of  scientific  standards  of 
weight  and  measure  in  manufacturing 
and  business. 

Leslie  A.  Hammill,  secretary  and 
treasurer  of  the  Beloit  Brass  Works, 
has  been  elected  a  member  of  the  com- 

mon council  of  Beloit,  Wis.,  to  fill  the 
vacancy  caused  by  the  resignation  of 
Martin  £.  MacNeille,  who  has  been 
transferred  from  the  Eclipse  works  of 
Fairbanks,  Morse  &  Co.  at  Beloit,  to 
the  Three  Rivers  (Mich.)  works,  where 
he  will  serve  as  chief  engineer  of  the 
hydraulic  department. 

Trade  Catalogs 

I.lemeiitar.v  Machinf  .shop  Praiticf.     By  the 
Committee  on  Industrial  Kducation  of 
the  National  Metal  Trades  Association. 
Om  hundred  and  eighteen  .5jx3ji  in. 
pages,  illustrated.  Published  by  Na- 

tional Metal  Trades  A.ssociation,  Chi- 
cago, III. 

The  purpose  of  this  book  is  to  assist  in 
the  teaching  of  the  machinist  trade  in  con- 

nection with  the  apprenticesliip  courses  car- 
ried on  by  members  of  the  association.  A» 

the  name  implies,  it  is  not  intended  as  an 
exhaustive  treatise,  but  gives  a  very  brief 
outline  of  the  work  done  on  the  elementary 
machines,  most  of  the  space  being  devoted 
to  the  lathe  and  planer.  The  milling  ma- 

chine, however,  receives  attention  in  18 
pages,  and  drilling  machines,  bench  and  vise 
work  take  up  the  remainder  of  the  book. 
The  illujitrations  are  all  in  outline  and  show 
cutting  tools,  the  way  in  which  work  is  held, 
and  othir  essential  details. 

Electric      Hoists      and      AoxiUary      Mine 
Equipment.  Coeur  d'Alene  Hardware  & 
Foundry  Co.,  Wallace,  Idaho.  Bulletin  No. 
51  showing  this  company's  products  has  re- cently been  issued.  All  kinds  of  electric 
hoists  and  controls  are  described.  The 
booklet  contains  two  perforated  leaves  upon 
which  proRiiective  customers  may  list  their 
specific  requirements  and  mail  back  to  the 
concern    for  definite   information. 

Turret  I^athen.  The  Warner  &  Swasey 
Co..  Cleveland,  Ohio.  The  use  of  the  tur- 

ret lathe  in  the  glass  industry  is  described 
in  a  recent  booklet  that  has  been  issued  by this  company. 

BearinKH  and  BnHhinKN.  The  Warner  & 
Swasey  Co.,  Cleveland.  Ohio.  Various  jour- 

nal bearings  are  shown  in  the  booklet  that 
has  recently  been  issued  by  this  company. 
The  booklet  also  contains  manv  diagrams 
and   a   wealth  of  descriptive   matter. 

Vines.  Mantle  &  Co..  New  York  City. 
The  Mantle  vise  is  illustrated  and  described 
in  a  folder  that  has  been  issued  by  this 
company  in  conjunction  with  Montrose 
Newman,  Inc..  sole  distributor,  New  York. 
The  vise  is  shown  in  several  different  posi- tions. 

Taps.  The  Geometric  Tool  Co.,  New 
Haven,  Conn.  Geometric  adjustable  col- 

lapsing and  solid  adjustable  taps  are  the 
subjects  treated  in  a  recent  catalog  that 
has  been  issued  by  this  concern.  Clear  cut 
photographs  of  the  collapsing  taps  are  used 
to  illustrate  the  booklet.  Specifications  and 
tables  are  generously  used  in  the  text. 
Saws.  Clemson  Bros..  Inc.,  Middletown, 

N.  Y.  Saws  for  all  purposes  are  shown  in 
the  recent  folder  issued  by  this  company. 
Illustrations  and  text  are  both  interesting and   instructive. 

Dust  Arresters.  The  American  Foundry 
Equipment  Co.,  Inc..  New  York.  Knock- 

down du.st  arresters  and  screen  arresters 
are  shown  in  the  booklet  that  this  company 
has  recently  issued.  The  elflciencv  of  the 
product  and  its  effect  upon  other  parts  of 
the  factory  are  pointed  out  and  proved. 

Grindinir  Wheels.  The  Abrasive  Co., 
Philadelphia,  Pa.  A  handy  pocket-sized 
catalog  showing  the  latest  types  of  "Abra- 

sive" grinding  wheels  has  recently  been issued  by  this  company.  The  catalog  shows 
prices,  sizes,  methods  of  use  and  other 
valuable  data  for  users  of  the  product. 

Boilers.  The  Lebanon  Boiler  Works, 
Lebanon,  Pa.  The  "Uniflow"  improved  return 
tubular  boilers  are  well  illustrated  by  photo- 

graphs and  diagrams  in  a  recent  catalog 
that  has  been  issued  by  this  concern.  The 
boiler  in  the  making  and  in  use  are  illus- 

trated and  the  booklet  also  contains  many tables. 

Motors.  The  Wagner  Electric  Corp.,  St. 
Louis,  Mo.  The  many  advantages  of  the 
"Pow-R-full"  motors  are  told  in  a  well 
illustrated  and  excellently  printed  catalog 
that  has  recently  been  issued  by  this  cor- 
poration. 

Stools  and  Trucks.  The  Angle  Steel 
Stool  Co.,  Plainwell,  Mich.  Stools,  chairs, 
trucks  and  filing  cabinets  for  office  and  fac- 

tory are  described  in  the  recently  issued 
catalog  of  this  company. 

Material  Handllni;  Kquipment.  The  Link- 
Beit  Co.,  Chicago.  The  many  material 
carrying  and  conveying  belts  and  equip- 

ment used  in  foundries  are  illustrated  in 
the  catalog  that  has  just  been  issued  by 
this  company.  The  catalog  is  most  attrac- 

tive and  the  illustrations  are  to  the  point 
and  convincing. 

Steel.  P.  P.  McDonald  &  Co .  Boston, 
Mass.  A  catalog  showing  the  various  tool 
steels  and  si>ring  steels  that  are  sold  by 
this  firm  has  recently  been   issued. 
Pneumatic  ruslilons.  The  Marquette 

Tool  &  Manufacturing  Co..  Chicago.  111. 
The  use  of  pneumatic  cushions  in  metal- 
drawing  operations  is  shown  in  a  recent 
folder  that  has  been  circulated  by  this 
company.  Diagrams,  illustrations  and  de- 

scriptive text  make  up  this  interesting 
folder. 

Electric  Holderinic  Irons.  The  Ama-lcan 
Electrical  Heater  Co.,  Detroit,  Mich.  An 
enlarged  broadside  plentifully  illustrated 
both  by  drawings  and  photographs  tells  the 
•tory  of  the  electric  soldering  irons  that  are 
manufactured  by  this  company.  The  broad- 

side is  truly  efTective. 
Micrometer  Tools.  The  E.  G.  Berg  Manu- 

facturing Co.,  Gardner,  Mass.  A  new  cata- 
log    showing      micrometers,      calipers     and 

various  kinds  of  gages   has  recently   been iBsued   by   this  company. 
KlectTio  llulsts  and  Overhead  Traveliiii; 

Cranes.  The  Link-Belt  Co.,  Chicago,  111. 
How  the  electric  hoist  and  the  overhead 
traveling  crane  eliminate  trouble  out  in 
modern  factory  are  well  brought  out  in 
the  catalog  that  has  recently  been  issued 
by  this  company.  The  catalog  is  well  illus- 

trated, has  many  diagrams  and  tables  and convincing  text. 

C'enterless  Grinders.  The  Detroit  Ma- chme  Tool  Co.,  Detroit,  Mich.  A  four-page folder  showing  the  many  features  of  the 
No.  4-B  centerless  grinding  machine  that 
is  made  by  this  company  has  recently  been i8.sued.  Interesting  text  and  valuable  in- formation are  to  be  found  in  the  folder. 

McddinK  Machines.  The  American  Foun- 
dry Equipment  Co.,  New  York.  A  mailing foldcrr  has  been  Lssued  by  this  company  in which  is  shown  its  No.  611  molding  ma- chine, assembled  and  in  parts 

Export  Opportunities 
The  Bureau  ot  Foreign  and  Domrstic tommerce.  Department  of  Commerce. WashinKton,  D,  C.  has  inquiries  for  the, agencies  rtf  machinery  and  machine  tools. Any  inforniatioii  desired  rricardinK  these opportunities  can  be  secured  from  the  above 

address  by  referrinK  to  the  number  follow- 
ing each    item. 

Machine  tools,  automobile  accessories, 
belting,  paints  and  varnishes.  Madras  In- 

dia.     Purchase.      Reference   No.    6373.  ' Automobile,  agricultural  machinery  horse 
clipping  machines  and  sheep-shearing  ma- chines. London,  England.  Agency  Ref- erence  No.    6374. 

Fire-fighting  apparatus  and  equipment including  three  and  a  half-ton  fire  engine 
gest'l.  Switzerland.  Purchase.  Reference No.    6375. 

Automobiles  and  accessories.  Budapest 

No"637^'     ̂ "'■''''''^^  ̂ "^  agency.     Reference Artesian  well-drilling  equipment  and  tools, 
pumps  and  drilling  pipes.  Warsaw,  Poland. 
Agency.     Reference  No.   6383. 

Bottling  machinery  and  accessories  and 
machines  and  equipment  for  cracker  manu- 

facture Turin,  Italy.  Agency.  Reference No.  6385. 

Installation  for  casting  of  zinc,  zinc  al- 
loys and  aluminum  under  pressure,  Bron 

France.      Purchase.      Reference  No.   6387. 
Machinery  and  supplies  for  confectionery 

factory.  Santiago  de  los  Caballeros  Do- 
minican Republic.  Catalogs  are  desired. 

Reference    No.    6388. 

Complete  plant  for  bottling  wine.  Oporto, 
Portugal.      Purchase.      Reference    No.   6390. 

Steel  manufacturers,  plates,  bars,  beams 
and  building  construction.  Karachi,  India 
Purchase.      Reference   No.   6397. 

Forthcomina  Meetings 
American  Societ.v  of  Mcchiinical  Enft:i- 

neers.  Spring  meeting  at  Montreal.  Can., 
May  28  lo  31.  Calvin  W.  Rice,  29. W.  39th 
St.,   -New   York  City. 

Taylor  Society.  Meeting  at  the  Hotel 
Onondaga,  Syracuse,  N.  Y.     June  7,  8  and  9. 

.American  Society  for  Steel  Treating. 
Eastern  sectional  meeting,  Bethlehem.  Pa., 
June  14  and  1.").  Hotel  reservations  through George  C.  Lilly.  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- hem.  Pa, 

American    Societ.v    for   Testing   Materials. 
Annual  meeting  at  Atlantic  City,  June 
25  to  29.  Chalfonte-Haddon  Hall.  C.  L. 
Warwick,  1315  Spruce  St.,  Philadelphia,  is secretary. 

Society  ot  AntoBiotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J~  June 

19  to  23. 

Section  V  Mechanical  of  the  American 
Railway  Asso<'iation.  Annual  meeting  at 
Orchestra  Hall,  Chicago,  June  20,  21  and 
22.  V.  R.  Hawthorne,  431  South  Dearborn 
St.,   Chicago,   secretary. 

New  HaTcn  Branch  of  the  American  So- 
ciet.v of  ̂ Ie4>h>inical  Engineers.  Third  an- 
nual machine  tool  exhibit  during  the  month 

of  .September,   New  Haven,  Conn. 
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B^ 
The  Weekly  Price  Guide 

RISE  AND  FALL  OF  THE  MARKET 

Declines — There  has  been  no  appreciable  decline  in  the 
price  of  steel  shapes  and  plates.  Mill  quotations,  this  week, 
12.50  per  100  lb.  for  third  quarter  deliveries;  $2.60  demanded 
for  small  shipments  in  the  current  quarter.  Bars,  however, 
quoted  as  low  as  $2.40,  Pittsburgh,  for  delivery  in  third 
quarter.  Bulk  of  structural  buying  at  $2.50  base.  While 
no  tendency  has  yet  been  shown,  on  the  part  of  buyers,  to 

hold  up  shipments  on  orders  already  placed,  the  postpone- 
ment of  building  projects  has  had  the  effect  of  diminishing 

the  volume  of  new  Business  at  mills.  Considerable  material, 
however,  is  already  booked  for  delivery  in  the  current 
quarter.  Pig  iron  weaker  in  the  Eastern  districts;  inquiries 
for  third  quarter  deliveries  reported  better  in  Philadelphia. 
Black  steel  sheets  down  10c.  per  100  lb.,  f.o.b.  Pittsburgh. 
Tin  plates  lower  at  mill.  Copper  down  Ic;  tin,  15c.  and  zinc, 
Ac.  per  lb.  in  New  York,  during  week.  Lead  and  tin  markets 
improving,  however,  and  copper  inquiries  reported  better. 
Fabricated  brass  and  copper  down  Ic.  to  lie.  per  lb.  in 
New  York  market,  owing  to  recent  drop  in  metals. 

Advances — Aside  from  slight  firmness  in  coke,  no  other 
advances  reported. 

IRON  AND  STEEL 

PIG  IRON  —  Per   gross    ton  —  Quotations   compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 
No.2Southern     J31.5S 
Northern  Basic        32.27 
Southern  Ohio  No.  2       33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.2S@2.7S)       34  94 

BIRMINGHAM 
No.  2  Foundry       26.00 

PHILADELPHIA 
Eastern  Pa.,  No.  2x  (silicon  2.25@2.7S)    32.64 
Virginia  No.2    35.17 
Basic    31.50 
Grey  Forge    30  00 

CHICAGO 
No.  2  Foundry  local         33 .00 
No.2   Foundry,  Southern  (silicon  2.25@2.75)        33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    3 1  00 
Basic    31  00 
Bessemer        v    .^1  00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
1(X)  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 
Detroit              5.00 
Cleveland     5  .60@;6.  25 
Cincinnati    6.  75 
New  York     5 .  SO@S .  75 
Chicago      4  00<^5.00 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots  New  York  Cleveland  Chicago 
No.  10         .1.00@3.35  4.59  3.90  4.15 
No.  12         3.10@3.45  4.64  3.95  4.20 
No.  14         3.20@3.55  4.69  4.00  4.25 
No.16         3.40@3.7S  4.79  4.10  4.35 

Black 

Nos.  17  and  21.      3.70@4.00  4.95  4.55  4.85 
Nos.  22  and  24.      3.75@4.05  5.00  4.60  4.85 
Nos.  25  and  26.      3.80@4.10  5  05  4.65  4.90 
No.  28        3.8S@4.15  5.15  4.75  5.00 

1       Galvanized 
Nos.   10  and  U. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   

No.  28   

Pittsburgh       New  York     Qeveland     Chicago 
4.00(5  4.50 
4.10^4.60 
4.40^4.90 
4.55@5.05 4.70@5 
5.00^5 0 

50 

15 
25 
55 

70 

85 
15 

4.80 

4  9>') 

5  20 

- .  35 

5  60 5.90 

5   ID 
5  20 

80 

10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inche 
1  to  3.. 

Steel 

2   

2i  to6.... 7  and  8   

9  and  10... 
11  and  12. 

Black 

62 

55 
59 

56 

5_4 

5} 

BUTT  WELD 
Galv.  Inches 

50^  itoU... 
LAP  WELD 

Iron 
Black 

.      30 

43^ 
47J 

43i 

4U 

401 

2   

2 J  to  4. 

4i  to  6. 
7  to  12. 

23 
26 
28 
26 

13 

7 
II 
13 
II 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ         60  491         f  to  U       30 
2  to  3         61  50^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 2     

2|to4         57 
4Jto6   7  and  8   
9  and  10   

11  2nd  12   

14 

53 42 
2   

..     23 9 
57 

46 

2    to  4   
..     29 

15 
56 

45 

4    to  6.... ..     28 14 
52 

39J 

7  and  8.... 
..     21 7 

45 

32 
9  to  12.... 

..     16 2 
44 
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WROUGHT  PIPE— Warehouse  discounts  as  follows: 

New  York      Cleveland  Chicago 
Black  Galv.  Black  Galv.   Black    Galv. 

1  to  3  in.  steel  butt  welded.  52%    39%    55^%    43^%    62  J%   48^% 
2J  to  6  in.  steel  lap  welded.  49%    36%    53^%    40J%    59^%   45^% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 

stock  sell  at  list  plus  10%.    Cast  iron,  standard  sizes,  21':%  ofi'. 

MISCELLANEOUS— Warel 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(ba»e).. 
Hoop  steel   
Cold  rolled  strip  steel     
Floor  plates    
Cold  finished   shafting  or  screw. 
Cold  finished    flats,  squares.. .  . 
Structural  shapes  (base)   
Soft  steel  bars  (base)   , 
Soft  steel  bar  shapes  (base).  . . 
Soft  steel   bands  (base)   
lank  plates   (base)   
Bar  iron    (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   , 
Electric  welding  wire: 

^   i   
J5  to  }   

ouse  prices  in  cents  pel 

pounJ 

New  York 
Cleveland 

Chicago 

5  00 
6.00 4.50 

7.00 

6.00 

6.00 

7.i;o<S8.CO 
8.00 

7.35 

5   19 4.66 
4.55 

7.50 

8.25 7.25 
5.80 

5.66 

5.86 

4.40 3.90 

4.30 4.90 4.40 
4.80 

3.64 
3.46 3.40 

3.5-t 

3.36     . 

3.32J 

3.54 
3.36 

3.32^ 

4.39 
3.61 3.95 3.64 
3  71 3.40 

3.54 
3.36 

3. 321 

11.00 

55% 

40@55% 

50% 

8.50. . . . 14.00 7.35   
12.25 

7.10.... 
11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots),  New  York      16. 12j 
Tin,  5-ton  lots.  New  York      43  .  25 
Lead  (up  to  carlots),   St.  Louis....         7.00;         New  York.  7 .  67-5 
Zinc  (up  to  carlots),  St.  Louis           6.70;         New  York.  7.15 

Aluminum,  98  to  99%  ingots,  1-15  New  York  Clevel
and  Chicago ton  lots    26.20 

.Antimony  (Chinese),   ton  spot        8.625 
Copper  sheets,   base     26. 5C 
Copper  wire  (l.c.l.)      18.12i 
Copper  bars  (l.c.l.)     22.50 
Copper  tubing  (l.c.l.)     27.00 
Brass  sheets  (l.c.l.)     20  50 
Brass  tubing  (l.c.l.)     25.50 

30.00 
28  50 

11.00 

S   75 

24.25 
23.00 22.00 
16.25 

25.25 
19.50 30.25 23.00 25.25 

1S.7S 30.75 

20.  SO 
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1%^ Grinding  Manganese-Steel  Castings 
By  HOWARD  CAMPBELL 

Western    Editor,    American    ?Inchinist 

Grinding  operations  on  manganese  steel  parts — Grind- 
ing machines  made  out  of  lathes,  planers  and  boring 

machines — Some  interesting  methods   and  equipment 

THE  TOUGHNESS,  hardness  and  malleability 
which  give  manganese  steel  an  ability  to  resist 
wear  and  make  it  the  most  durable  metal  known, 

also  limits  its  usefulness.  For  ordinary  machine  parts, 
the  cost  of  production  is  out  of  proportion  to  their  value, 
but  for  such  parts  as  railroad  frogs,  switches  and  cross- 

ings, teeth  on  steam  shovel  dippers,  dredging  machinery, 
sand  pumps,  rolls  for  rock  or  ore  crushers,  where  the 

parts  are  sub- 
jected to  grinding 

wear,  manganese 
steel  will  out- 

wear the  best  tool 
steel  many  times. 
Manganese  steel 
cannot  be  cut— it 
can  be  finished 

onlj-  by  grinding. 
The  methods  and 

equipment  de- 
scribed herewith 

are  in  use  in  the 
Chicago  Heights 
plant  of  the 
American  Mai\- 
ganese  Steel  Com- 
pany. 
The  operator 

shown  in  Fig.  1 
is  grinding  out 
the  wheel  clear- 

ance in  a  railway 
crossing,  using  a  machine  that  is  suspended  from  an 
overhead  rail.  The  machine  consists  of  a  platform 
bearing  a  Western  Electric  5-hp.  induction  motor, 
coupled  to  a  shaft  that  runs  in  a  long  sleeve.  On  the 
outer  end  of  the  shaft  is  mounted  a  14x1x1  J-in.  14-Q 
Norton  wheel,  which  runs  at  a  speed  of  1,800  r.p.m. 
The  machine  is  suspended  at  a  point  that  equalizes  the 
weight  so  the  spindle  can  easily  be  swung  about  by  the 
operator. 

Another  machine  that  is  very  handy  for  grinding  the 
rough  surfaces  from  odd-shaped  castings  is  shown  in 
Fig.  2.  This  is  a  Strand  flexible-shaft  grinder,  driven 
by  a  Western  Electric  3-hp.  motor  running  at  1,800  r.p.m. 

The  flexible  shaft  allows  the  wheel  to  be  held  in  practi- 
cally any  position,  but  an  extension  has  been  added  that 

makes  it  possible  to  reach  15  in.  farther  than  would 
otherwise  be  possible.  The  extension  consists  of  a 
l!-in.  steel  shaft  that  slides  in  a  sleeve  coupled  to  the 
motor.  Keys  in  the  shaft,  sliding  in  corresponding  key- 
ways  in  the  sleeve,  furnish  a  positive  drive.  The  sleeve 
runs  in  Timken  bearings  in  two  brackets  bolted  to  the 

bench  as  shown. 
A  Precision  lOx 

,'xi-in.  36-P,  Nor- 
ton wheel  is  used 

and  the  pieces 
shown  in  process 
of  grinding  are 
sections  for  the 
interior  of  rock 
crushers. 

The  machine 
shown  in  Fig.  3, 

grinding  the  face 
of  a  24-in.  crane 

wheel,  is  a  42-in. 
King  boring  mill. 
One  head  carries 
a  grinding  wheel 
direct  -  driven  by 

a  Westinghouse 
motor.  The  wheel 
is  a  16-0  Dayton, 
running  at  1,750 

r.p.m.  Both  sides 
of  the  work  are  ground  as  close  to  the  dimensions  given 
as  the  operator  can  work  with  a  scale,  i  in.  being 
removed  in  about  30  minutes. 

Another  42-in.  boring  mill  that  has  been  converted 
into  a  grinding  machine  is  shown  in  Fig.  4,  grinding  the 
end  of  the  hub  on  a  33-in.  tractor  gear.  The  gear  is 
chucked  true  with  the  pitch  line  as  the  hole  must  also  be 
ground  before  the  piece  is  removed  from  the  machine. 
The  wheel  used  to  grind  the  face  of  the  gear  is  similar 
in  grade  and  grain  to  the  others  used  on  the  same  class 
of  work,  while  the  wheel  that  grinds  the  hole  is  a  16-Q, 
Precision  wheel,  4x2x  t  in.,  running  at  1,750  r.p.m.  The 
wheel  shown  in  operation  is  taking  a  cut  of  approxi- 

FtG.  1— TKIMMING  A  RAILWAY  CROSSING 
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FIG.    2— USING   A   FLEXIBLE   SHAFT   GRIND
ER 

mately  s^  in.    About  i  in.  is  removed  from  the  bore  an
d 

J  in.  from  the  hub  of  the  wheel  in  approximately  25 
minutes.  , ,    .  , 

A  10-ft.  Niles-Bement-Pond  boring  machine  that  has 

been  readapted  for  grinding  can  be  seen  in  Fig.  5,  grind- 

ing the  back  of  a  50-in.  bevel  gear.  The  grinding-wheel 

spindle  runs  in  Timken  roller  bearings,  as  do  all  other 

spindles  that  have  been  applied  to  machine  tools  throug
h- 

out the  plant.  The  spindle  on  this  machine  is  held  in  a 

casting  attached  to  the  lovyer  end  of  one  of  the  rams  as 

Vol.  58,  No.  22 

and  the  hole  is  ground  as  close  to  61 

in.  in  diameter  as  the  operator  can 

work  with  a  scale.  A  limit  of  h  in. 

is  close  enough  on  the  length  of  the 

hub.  The  job  usually  requires  from 

li  to  2  days,  "floor  to  floor." 

All  Grinding  Wheels  Are  Guarded 

Some  of  the  guards  that  are  placed 
in  front  of  each  grinding  machine 

can  also  be  seen  in  Fig.  5.  The 

frames  for  these  guards  are  approx- 
imately 6  ft.  high  and  the  screen  is 

made  of  wire  J  in.  in  diameter,  woven 

in  1-in.  mesh.  The  guards  are  placed 

in  front  of  and  in  line  with  every 

grinding  wheel  so  that  if  the  wheel 
should  break,  the  screen  will  protect 

those  who  might  be  directly  in  the 

path  of  the  dangerous  flying  pieces. 

PIG    3— A  GRINDING  MACHINE  MADE   OUT  O
F  A 

BORING  MILL 

shown  at  A,  while  the  other  ram  is  bored  for  a  spi
ndle 

that  carries  a  grinding  wheel  on  its  lower  end,  at  B. 

The  wheel  A  grinds  the  back  of  the  hub,  removing  i  in. 

from  a  surface  approximately  15  in.  in  diameter.  This
 

wheel  is  a  20x2x2-in.  16-P,  Norton,  running  at  950  r.p.m. 

It  is  fed  automatically  across  the  face  of  the  hub  as  the 

table  revolves,  removing  approximately  A  in.  at  a  cut. 
The  table  revolves  at  20  revolutions  per  minute. 

After  the  face  of  the  hub  has  been  ground,  the  bore  is 

ground,  using  the  wheel  B,  which  is  a  5x2-in.  16-P, 
Norton,  running  at  1,750  r.p.m.    The  hub  is  11  in.  long 

X'lG.   4— FACING   OFF  A  TRACTOR  GEAR 

A  machine  that  will  grind  work  up  to  72  in.  in  diam- 
eter is  illustrated  in  Fig.  6,  although  the  piece  shown  in 

the  machine  is  only  32  in.  in  diameter.  The  machine  is 

a  72-in.  Pond  lathe,  to  the  slide  rest  of  which  a  structure 

has  been  added  to  support  both  the  grinding  wheel  and 

the  motor  that  drives  it.  The  grinding  wheel  is  a 

20x2x2-in.  16-P,  Norton  and  is  driven  at  1,100  r.p.m. 

The  operation  shown  is  that  of  grinding  the  circumfer- 

FIG.  5— GUARDS  ARE  PLACED  AROUND  EACH  MACHINE 
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PIG.    6 — GRINDING    MANGA.NESE   STEEL.  WHEELS 
IN  A  LATHE 

ence  and  inner  sides  of  the  flanges,  removing  3  in.  in 
cuts  of  iw  in.  The  gage  is  a  steel  tape  used  on  the  cir- 

cumference of  the  wheel.  The  operator  works  as  closely 
as  possible  to  the  graduations  on  the  tape,  the  actual 
variation  probably  amounting  to  0.010  in.  in  the 
diameter. 

Another  lathe  that  has  been  fitted  for  grinding  is 

illustrated  in  Fig.  7.  This  is  a  42-in.  Putnam  lathe,  at 
work  on  a  plate  for  a  Cutler-Hammer  lifting  magnet. 
The  construction  of  the  framework  that  serves  as  a 
support  for  the  grinding  wheel  and  its  motor  can  be 
seen  to  better  advantave  in  this  photograph.  The  mag- 

net plate  is  39  in.  in  diameter  with  a  14-in.  hole  in  the 
center,  and  is  revolving  at  18  r.p.m.  The  grinding 
wheel  is  a  16-0,  Norton  and  runs  at  1,650  r.p.m.  The  0 
grade  wheels,  which  are  soft,  are  used  on  the  thin  plates, 
Q  grade  wheels,  which  are  much  harder,  being  used  on 
the  heavier  ones.  Obviously,  the  pressure  against  the 
thin  section  of  the  plate  will  not  be  as  great  when  a  soft 

wheel  is  used.  The  operation  shown  in  the  illustration 
is  the  second  operation  on  this  piece,  the  first  operation 
being  to  grind  the  face  of  the  opposite  side  and  finish 
the  circumference.  In  order  to  do  this,  the  plate  has  to 
be  chucked  from  the  inside  of  the  rim.  Water  is  used 
as  a  coolant  on  this  and  all  similar  jobs. 

Planers  Adapted  for  Grinding 

One  of  the  machines  used  for  finishing  plane  surfaces 
where  a  fairly  good  finsh  and  a  reasonable  amount  of 
accuracy  are  required  is  illustrated  in  Fig.  8.  This  is  a 
48-in.  Hamilton  planer,  the  tool  slide  of  which  has  been 
fitted  for  carrying  a  motor  and  grinding  wheel,  as 
shown.  The  wheel  is  a^.i6-P,  Norton,  running  at  1,650 

r.p.m.; '  The  operation  shown  is  that  of  jjrinding  a  square 
slot  in  a  roll  plate  of  a  lirge  crusher  built  by  the  Allis- 
Chalmers  Co.,  Milwaukee,  Wis.  The  slot,  which  is  62 
in.  long,  has  to  bCifinished  with  a.widiib'of  4  in.,  with  an 
ailowance  of  0.002  in.    A  plug  gage  Is  used  on  this  op,er- 

^^p^^^^^^^^^^^^H 
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FIG. 7 — NOTE  THAT  THE  GRIXDIXO  WHEEL  CAN  BE 
SWUNG  TO  ANY  ANGLE 

FIG.  S— THE  GRINDING  WHEEL  AS  A  PLANER  TOOL 

ation.  The  work  comes  to  the  machine  with  approxi- 
mately J  in.  of  stock  on  a  side  to  come  off  and  as  the 

grinding  is  done  on  the  side  of  the  wheel,  only  about 
0.005  in.  is  taken  off  at  a  cut.  The  job  is  finished 
in  9  hours. 

Grinding  with  an  Extension  Wheel 

The  piece  shown  on  the  converted  planer  in  Fig.  9,  is 
a  cutter  head  for  a  dredge  for  the  United  States  Gov- 

ernment. The  operation  in  process  at  the  present  time 
is  that  of  grinding  the  inner  surfaces  of  a  tapered 
.square  hole,  14  in.  long,  8i  in.  at  the  front  end  and  7i 
in.  at  the  rear  end.  One  surface  at  a  setting  is  ground, 
the  piece  having  to  be  re-set  between  operations.  The 
grinding  wheel  and  the  apparatus  by  which  it  is  oper- 

ated are  shown  in  Fig.  10.  The  saddles  have  been 
removed  from  the  cross-rail  of  the  machine  and  a  plate 
has  been  substituted  that  carries  the  structure  on  which 
the  grinding  wheel  and  its  motor  are  located.  The 

grinding  wheel,  which  is  a  6x'.xl,  46-H  Carborundum, 
is  located  on  the  end  of  an  arm  that  is  long  enough  so 
the  hole  can  be  ground  without  the  work  having  to  be 
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brought  dangerously  near  to  the  cross-rail.  The  grind- 
ing wheel  spindle  is  very  short  and  the  end  of  the  arm 

is  forked,  with  the  pulley  in  the  fork.  This  is  neces- 
sary so  that  the  wheel  may  be  changed  from  one  side 

of  the  arm  to  the  other  in  order  to  grind  the  surface 
all  the  way  across,  which  is  done  by  reversing  the 
spindle  and  grinding  wheel.  Clearance  is  cored  out  in 
the  corners  of  the  hole,  as  can  be  seen  by  reference  to 
Fig.  9.  A  sheet  metal  gage  of  the  length  and  taper 
required  is  used  by  the  operator  until  the  hole  is  prac- 

tically finished,  then  a  square-steel  gage  of  the  size  and 
length  of  the  hole  is  used  for  the  final  checking-up. 

JHisI 1 
FIG.   9 — GKliVDING  A  SQUARE  HOLE  IN  A   DREDGE 

CUTTER-HEAD 

There  is  approximately  A  in.  removed  on  a  side,  but, 
due  to  the  spring  of  the  arm  on  which  the  grinding 
wheel  is  held,  the  depth  of  the  cut  is  only  about  0.005 
in.  One  hole  is  finished  in  approximately  100  hr.,  of 
which  probably  20  hr.  is  consumed  in  handling  and 
setting  the  work. 

A  manganese  steel  rack  for  a  dredging  machine  i-s 
shown  in  Fig.  11,  clamped  to  a  planer  table  for   its 

FIG.    11— GRINDING    A   RACK   FOR    .V    DREDGING    MACHINE 

final  dressing.  The  machine  is  a  David  W.  Fond  planer 
which  has  been  fitted  for  grinding  by  the  addition  of  a 
structure  similar  to  that  described  in  Fig.  9.  The  rack, 
which  is  13  ft.  long,  is  first  ground  flat,  then  it  is  turned 
over  and  the  ends  and  tops  of  the  teeth  are  ground. 
The  wheel  is  a  20x2x2,  14-RT,  Hampden,  running  at 
1,280  r.p.m.  Limits  of  'J^  in.  are  allowed,  and  the  piece 
is  finished  in  10  hours. 

FIG.  10— GRINDING  WHEEL.  AND  ITS   SUPPORT 

The  Creed  of  the  Shop  Foreman 
By  H.  L.  Wheeler 

I  believe  in  the  work  done  in  my  shop,  in  the  firm  I 
am  working  for  and  in  my  ability  to  obtain  the  maxi- 

mum production  possible  with  the  tools  and  with  the 
facilities  provided. 

I  believe  that  honest  and  loyal  service  can  be  given 
by  honest  and  honorable  men,  and  such  I  will  require 
the  men  under  me  to  be,  and  by  example  will  endeavor 
to  be  myself. 

I  believe  that  I  can  get  what  I  want  by  working  for 
it,  and  that  my  success  depends  upon  my  ambition, 
courage  and  determination  to  succeed. 

I  believe  in  boosting,  not  in  knocking;  in  smiling, 
not  in  frowning  or  making  alibis;  and  in  initiative, 
not  in  waiting  to  be  told  what  should  be  done. 

I  believe  that  I  should  study  my  job  and  my  men 
and  know  both  well  and  thoroughly,  and  I  believe  that 
I  should  give  every  man  a  square  deal  including  my 

employer. 
I  will  find  time  to  do  everything  that  needs  to  be 

done  and  I  will  not  grudge  a  little  extra  time  when  the 
occasion  demands  it — time  will  never  find  me  idle. 

I  will  meet  obstacles  with  a  smile  and  will  fight  my 
way  through  them,  and  I  will  make  capital  of  adversity 
for  use  in  overcoming  future  difliculties. 

I  will  have  the  courage  to  face  all  difficulties  and 
embarrassment  without  whining  or  weakening  and 
will  prepare  myself  to  overcome  any  that  I  may  meet. 

I  will  have  faith  in  the  work  I  am  doing,  in  my  em- 
ployer and  in  the  future,  and  I  believe  that  reward 

will  come  to  me  if  I  exert  myself  in  my  employer's interest. 

I  believe  that  good  will  may  be  found  everywhere 
by  the  right  man  and  that  I  am  that  man,  and  I  am 
ready  to  start  right  now  to  gain  and  hold  it.  I  will 
stick  to  my  job  until  I  win. 
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Factors  Governing  the  Strength 
of  Gear  Teeth 

BY  DOUGLAS  T,  HAMILTON 

The   second   article  —  Form   and    shape   of 
tooth — Inclination  of  tooth  bearing  to  axis 

of  gear — Strength  of  helical  gear  teeth 

IN  A  SPUR  GEAR,  the  tooth  lies  in  a  plane  parallel 

with  relation  to  the  axis  of  the  gear.  This  condi- 
tion, however,  is  not  true  of  a  helical  gear  in  which 

the  tooth  is  set  off  at  an  angle  with  relation  to  the  axis 
of  the  gear.  The  twisting  of  the  tooth  changes  its 
form,  its  action  and  also  its  strength  value. 

Inclining  the  teeth  on  an  angle  with  relation  to  the 
axis  of  the  gear  brings  a  greater  number  of  teeth 
into  action.  If  the  helix  angle  is  such  as  to  give  a 
twist  to  the  tooth  equal  to  the  circular  pitch  in  the  face 
width  of  the  gear,  the  teeth  are  in  continuous  action  or 
contact  at  the  pitch  point  in  some  one  plane  across  the 
face  of  the  gear.  Another  difference  is  that  with  a  spur 
tooth,  the  greatest  load  is  taken  or  carried  on  the  point 
of  the  tooth  whereas,  with  a  helical  tooth,  the  greatest 
load  is  carried  in  the  vicinity  of  the  pitch  line.  The 
strength  of  a  helical  gear  tooth  is  governed  by  many 
more  factors  than  in  the  case  of  a  spur  tooth.  There- 

fore, we  will  explain  these  various  factors  before  dis- 
cussing a  graphical  method  of  determining  the  strength 

of  the  teeth. 

Diametral  and  Normal  Planes 

There  is  one  distinction  between  a  helical  and  a  spur 
gear  which  seems  to  confuse  the  average  mechanic,  and 
that  is,  that  a  helical  gear  can  be  viewed  from  two 

planes,  commonly  known  as  ■normal  and  diametral.  The 
diametral  plane  of  a  helical  gear,  as  shown  in  Fig.  4, 
refers  to  the  outline  of  the  tooth  as  it  is  viewed  from 
a  position  parallel  to  the  face  of  the  gear.  The  normal 
plane  is  the  shape  of  the  tooth  lying  in  a  plan  at  right 
angles  to  the  helix  angle  of  the  tooth.  For  this  reason, 
a  helical  tooth  is  always  thinner  on  the  normal  plane 
than  it  is  on  the  diametral  plane.  AlsO;  the  pressure 
angle  and  circular  pitch  are  less  on  the  normal  than  on 
the  diametral  plane. 
As  the  width  of  face  of  a  helical  gear  and  the 

diametral  pitch  govern  the  helix  angle  of  the  tooth  nec- 
essary to  give  continuous  action,  it  is  therefore  evident 

that  there  is  a  distinct  relation  between  these  three 

factors — width  of  face,  helix  angle  and  pitch.  With  a 
helical  gear  we  are  not  so  closely  limited  to  a  certain 
pitch  as  we  are  with  a  spur  gear,  for  the  reason  that  a 
helical  gear  tooth  is  considerably  stronger  than  a  spur 
tooth  of  the  same  pitch  and  pressure  angle.  The  reason 
for  this  condition  will  be  subsequently  explained. 

•  We  can  also  prove  by  a  diagram  similar  to  that  illus- 
trated in  Fig.  5,  that  as  the  helix  angle  is  increased, 

the  effective  load  on  the  tooth  is  also  increased,  and  that 

there  is  a  certain  point — 45  deg. — when  the  load  on  the 
tooth  becomes  so  great  that  the  end  thrust  is  equal  to 
411  per  cent  of  the  tangential  load.  It  is  therefore 
plain  that  there  is  a  considerable  force  tending  to  sepa- 

rate the  two  gears,  and  that  this  separating  thrust  also 
imposes  a  greatly  increased  load  on  the  tooth. 

We  also  know  that  the  angle  of  repose  for  metals  in 
contact  varies  between  10  and  15  deg.  and  as  previously 
explained  in  connection  with  the  action  of  a  helical  gear 
tooth,  the  load  is  carried  at  the  pitch  line  where  the 

(X-a°-is'-T.:::-   „ 

Path  of  tooth  contact,  t  f 

,<^^^^}: 

F^lroPxCotoC 
F»  Face  width P"'  Circular  pitch 

OC=HeIix  angle 

Pre^wre  angle 

20° 

FIG.  •» — NOTATION  OK  ELEMENTS  OF  HELICAL 
GEAR  TEETH 

teeth  roll  upon  each  other.  At  the  same  time,  how- 
ever, that  the  teeth  are  rolling  at  the  pitch  line,  there 

is  also  slippage  taking  place  between  the  point  of  one 
tooth  and  the  root  of  the  mating  tooth,  or  vice  versa, 
and  this  friction  to  a  certain  extent  tends  to  reduce  the 
axial  thrust,  especially  when  the  helix  angle  is  slight. 

It  is  difficult  if  not  almost  impossible  to  determine 
mathematically  the  exact  relation  between  axial  thrust 
and  helix  angle  of  helical  gears.  It  is  evident  that 
friction  plays  no  unimportant  part,   and  as   correctly 
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designed  helical  gears  are  always  in  contact  at  the 
pitch  line  at  the  same  time  that  the  teeth  are  slipping 
upon  each  other  in  some  other  plane,  it  is  difficult  to 
determine  exactly  just  what  part  friction  plays  in 
reducing  axial  thrust. 

For  all  practical  purposes  we  can  eliminate  the  part 
that  friction  plays  and  look  at  the  subject  from  a 
theoretical  angle.  Reference  to  Fig.  5  will  show  that 
the  tangential  load  c  on  the  tooth  can  be  resolved  into 
two  components  a  and  b  where  a  represents  the  total 
tooth  load  and  b  the  axial  thrust.  By  the  law  of  tri- 

angles, a  is  the  secant  of  angle  «  and  b  the  tangent. 
Therefore,  the  secant  of  the  helix  angle  times  the 
tangential  load  gives  the  total  tooth  pressure  on  the 
normal  section  due  to  the  helix  angle.  The  tangent  of 
the  helix  angle  times  the  tangential  load  gives  the 
axial  thrust. 

Assume,  for  example,  that  we  desire  to  find  the  total 
tooth  load  and  the  axial  thrust  of  a  pair  of  helical  gears 
having  a  helix  angle  of  15  deg.  and  carrying  a  tangen- 

tial tooth  load  of  500  pounds. 
Total  tooth  load  =  sec.  15  deg.  X  500  =  1,0353  X  500 

=  517.6  lb. 

Axial  thrust  =  tan.  15  deg.  X  500  =  0.2679  X  500 
=  133.9  lb. 

If  we  still  further  increase  the  helix  angle,  as  shown 
at  B  and  C  in  Fig.  5,  we  greatly  increase  the  total  tooth 
load  and  the  axial  thrust  until,  if  the  angle  is  increased 
to  45  deg.,  the  axial  thrust  equals  the  tangential  load, 
and  the  total  tooth  load  becomes  411  per  cent  greater 
than  the  tangential  tooth  load. 

In  addition  to  imposing  a  greatly  increased  load  on 
the  tooth,  a  steep  helix  angle  also  reduces  the  cross- 
section  of  the  tooth  on  the  normal  plane,  and  hence 
weakens  it,  thus  making  it  less  capable  of  carrying  the 
greatly  imposed  load.  This  condition  can  be  clearly 
seen  at  D,  E  and  F  in  Fig.  5,  where  the  outlines  of  the 
tooth  on  the  normal  and  diametral  planes  have  been 
superimposed  for  comparison.  It  is  therefore  evident 
that  a  moderate  helix  angle  is  to  be  desired  in  order 
that  the  axial  thrust  may  be  kept  within  practical  limits. 

For  the  best  action,  the  width  of  face  of  a  helical 

gear,  as  shown  in  Fig.  5  should  be  made  equal  to  l-f^s 
circular  pitch  times  the  cosine  of  the  helix  angle.  This 
gives  a  positive  overlapping   of  the   teeth.      Table   IV 

TABLE  IV— MINIMUM  WIDTH  OF  FACE  FOR  HEI,IC.\L  GEARS 
AND  OF  CLEARANCE  GROOVE 

Minimum  Minimum  Mininmm  Mininmm 
Width  of  Width  of  Width  of  Width  of 

Diametral        Normal          Helix          Face  W  Face  Wi  Face  Wo  Groove  C 
Pitch              Pitch          Angle  a          Inches  Inches  Inches         Inches 

I  5.184  15° 20' 
?  5.456  23°35' 
S  6.209  14° 55' 
I  6.518  23° 
I  7.254  15°  12' 
I  7.629  23°25' 
A  8.279  14°55' 
T^s  8.691  23° 
A  9.324  15°  9' 
t't  9.801  23°20' 
{8  10.349  14°55' 
\%  10.863  23° 
If  12.418  14°55' 
it  13.036  23° 

gives  the  widths  of  face  for  helical  gears  of  different 
pitches  and  helix  angles,  the  latter  being  based  on  the 
Fellows  Gear  Shaper  Co.  standard,  such  as  plain  helical, 
matched  and  herringbone  gears  together  with  the  mini- 

mum width  of  the  clearance  groove. 
For  herringbone  gears  of  the  matched  type,  the  width 

of  face  should  be  made  equal  to  twice  that  of  a  plain 
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helical  gear,  plus  the  width  of  the  clearance  groove 
which  must  be  provided  for  the  cutter  to  run  into.  The 
width  of  the  clearance  groove  is  governed  by  the  pitch 
and  helix  angle  of  the  tooth,  and  should  never  be  less 
than  J  in.  For  herringbone  gears  of  the  staggered  tooth 
type,  the  width  of  face  should  be  made  equal  to  that  of 
a  plain  helical  gear,  plus  the  width  of  the  clearance 
groove.  Table  IV  gives  total  face  widths  for  plain 
helical,  matched  herringbone  and  staggered  herringbone 
gears.  In  the  case  of  herringbone  gears,  the  width  of 
the  clearance  groove,  listed  in  the  last  column,  is  in- 

cluded in  the  column  giving  the  total  face  widths. 

Strength  of  Helical  Geae  Teeth 

While  the  spur  form  of  tooth  has  received  consider- 
able attention  from  the  standpoint  of  strength,  practi- 
cally nothing  has  appeared  on  the  strength  of  helical  gear 

teeth.  It  is  impossible  to  give  any  rule  or  formula  for 
calculating  the  strength  of  helical  gear  teeth,  which 
can  be  universally  followed.  The  conditions  that  arise 
in  each  case  must  be  considered  separately,  and  as  all  of 
these  conditions  are  seldom  known,  any  rule  or  formula 

must  be  considered  as  approximate  only.  In  the  follow- 
ing an  attempt  will  be  made  to  analyze  some  of  the 

most  important  points  that  must  be  considered  in 
determining  the  strength  of  a  helical  gear  tooth. 

A  study  of  the  tooth  action  of  a  helical  gear,  reveals 
the  fact  that  it  must  be  considerably  stronger  than  a 
spur  gear  of  the  same  pitch  and  pressure  angle,  for  the 
reason  that  there  is  always  a  greater  number  of  teeth 
in  contact,  and  the  tooth  action  is  different.  The  dia- 

gram in  Fig.  4  should  illustrate  this  fact  clearly.  An- 
other reason  is  that  the  greatest  load  is  always  carried 

in  the  vicinity  of  the  pitch  line.  In  the  following  we 
will  endeavor  to  show  how  it  is  possible  to  determine 
the  weakest  section  of  the  tooth  and  where  the  greatest 
load  is  carried. 

Turning  our  attention  again  to  Fig.  4,  we  see  that 
if  the  teeth  are  laid  out  so  as  to  give  continuous  helical 
action,  they  are  always  in  engagement  at  the  pitch  line 
in  some  one  plane  across  the  face  of  the  tooth.  There- 

fore, instead  of  the  teeth  being  subjected  to  the  greatest 
stress  on  the  weakest  section  of  the  tooth,  as  is  the  case 
with  spur  gears,  the  load  is  carried  on  a  section  of  the 
tooth  which  is  capable  of  resisting  considerably  more 
pressure  than  if  it  were  applied  at  the  point  of  the  tooth. 

We  can  illustrate  this  in  a  simple  manner,  as  demon- 
strated in  Figs.  6  and  7.  In  Fig  6  are  shown  two  helical 

gears  in  mesh  in  two  positions.  The  gear  which  is  of 
I  pitch,  30  teeth,  20-deg.  pressure  angle,  and  23-deg. 
25-min.  helix  angle,  is  in  mesh  with  a  pinion  having  15 
teeth.  Evidently  the  pinion  tooth  is  the  weaker,  so 
we  will  determine  the  path  of  contact  on  the  pinion 
tooth. 

The  diagram  illustrates  that  there  are  three  teeth  of 
the  pinion  in  contact  with  the  gear  in  some  plane,  and 
these  have  been  numbered  1,  2  and  5  in  one  position 
and  i„  2^  and  3,  in  the  other.  The  first  position,  shown 
by  the  full  lines  in  Fig.  6,  is  the  position  that  the 
pinion  has  relative  to  the  gear  at  the  starting  point  of 
engagement  near  the  base  circle.  In  Fig.  7  at  A, 
teeth  1,  2  and  3  have  been  drawn  .in  elevation  so  as  to 

locate  the  "path  of  contact"  across  the  face  of  the  teeth 
when  the  gears  are  in  a  stationary  position. 

In  order  to  construct  diagrams  such  as  are  shown  in 
Figs.  6  and  7,  the  teeth  of  the  geai'  and  pinion  are  laid 
out  on  an  enlarged  scale.  The  line  of  action  is  drawn 
in  its  proper  position  tangent  to  both  base  circles.    The 
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I starting  point  of  action  for 
the  pinion  is  located  at  the 

point  where  the  outside  diam- 
eter of  the  gear  cuts  the  line 

of  action.  In  Fig.  6  the  fuU 
lines  show  the  gear  and  pinion 
in  this  position. 

The  next  step  is  to  lay  off 
on  the  line  of  action  a  number 
of  divisions  which  will  equal 
the  distance  on  the  line  of 
action  indicating  that  width 
of.  face.  The  teeth  in  this 
case  have  been  made  of  suffi- 

cient width  so  that  they  over- 
lap the  circular  pitch  by  one- 

tenth  of  the  circular  pitch  in 
the  face  width.  This  portion 
of  the  line  of  action,  is  there- 

fore split  up  into  eleven  equal 
divisions.  A  series  of  lines 
are  then  drawn  from  the 
center  of  the  pinion  to  the 
outside  circumference. 

Next,  three  diagrams  are 
laid  out  indicating  an  eleva- 

tion of  teeth  1,  2  and  5  at  A 
in  Fig.  7.  The  width  of  face 
of  these  diagrams  is  also  split 
up  into  eleven  equal  parts. 
The  next  step  is  to  transfer 

the  "path  of  contact"  to  the 
face  of  the  gear  teeth  in  Fig. 
7.  This  transference  is  ac- 

complished by  measuring  the 
distance  from  the  outside 
diameter  of  the  pinion  to  the 
line  of  action  for  the  various 
divisions,  and  transferring 
these  to  the  diagram  at  A  in 
Fig.  7.  When  the  points  are 
connected,  the  line  locates  the 

"path  of  contact"  on  the 
various  teeth. 

In  this  particular  case  it 
will  be  noticed  that  the  path 
of   contact    crosses   the   pitch 
line  at  a  point  considerably  to  the  left  of  the  center  of 
tooth  2  and  runs  out  of  contact  before  the  total  face 
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FIG.  G— "PATH  OF  CONTACT"  OF  HELICAL.  GEAR  TEETH 

width  is  reached.  Contact  on  tooth  3  overlaps  this, 
whereas  tooth  1  has  only  point  contact.  Taking  an 
average  from  the  point  a  to  b,  where  contact  starts  in 
and  runs  out  on  the  pinion  tooth,  brings  the  average 
slightly  inside  the  pitch  line,  or  at  point  c.  This  is  the 
best  possible  condition  for  strength  with  this  particular 

ratio  of  teeth.  The  worst  possible  condition  is  illus- 
trated at  B  in  Fig.  7  and  in  Fig.  6  by  the  dotted  lines. 

Diagram  B  in  Fig.  7  is  constructed  in  exactly  the 
same  manner  as  diagram  A,  except  that  to  obtain  the 

"path  of  contact"  for  this  diagram,  pinion  tooth  2,,  as 
shown  by  the  dotted  outlines  in  Fig.  6,  is  brought  so 
that  its  extreme  point  contact  with  the  flank  of  the 
gear  tooth.  This  shows  the  weakest  possible  condition 
for  the  pinion.  Reference  to  diagram  B  Fig.  7,  will 
show  that  contact  on  tooth  1  is  for  three-elevenths  of 
its  face  width.  Contact  on  tooth  2  runs  completely 
across  its  face,  whereas  the  contact  on  tooth  3  covers 
only  one  division,  and  that  at  the  extreme  point  of  the 
tooth. 

To  determine  the  location  of  the  point  of  application 
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of  the  tangential  load,  it  will  be  as.sumed  that  it  will  be 

applied  midway  between,  the  points  a  and  b  on  tooth  2, 
or  at  the  point  c.  By  measurement  we  find  that  for 

this  particular  ratio,  the  point  c  strikes  the  involute 
tooth  curve  at  a  distance  down  from  the  point  of  the 

tooth  equal  to  about  f  of  the  addendum.  In  determining 

the  strength  of  the  tooth,  this  point  determines  the  loca- 
tion of  the  point  of  application  of  the  tangential  tooth 

r— wz  ->i 
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FIG.  7— "PATH  OP  CONTACT"  OF  HELICAL  GEAR  TEETH  IN 
TWO  PO.SITIONS;  ALSO  METHOD  OF  OBTAINING 

STRENGTH   FACTOR 

load.  In  order  therefore  to  determine  the  weakest 
section  of  the  tooth,  we  would  construct  a  diagram,  such 
as  is  shown  at  C  in  Fig.  7,  and  determine  the  value  of 
X  by  calculation,  as  will  be  explained  later. 

The  greatest  load  on  a  helical  tooth  is  carried  on  a 
plane  at  right  angles  to  the  normal  section  of  the  tooth, 
so  that  in  order  to  determine  the  strength  of  the  tooth, 
it  is  necessary  to  find  the  proportions  of  the  tooth  on 
the  normal  section.  Fig.  8  gives  the  necessary  informa- 

tion to  determine  the  shape  of  the  tooth  on  the  normal 

plane.  To  take  a  practical  example,  assume  the  follow- 
ing:— That  the  gear  has  15  teeth,  ̂   pitch,  20  deg. 

stub  tooth,  and  a  helix  angle  of  23  deg.  25  min.  The 
proportions  of  the  teeth  on  the  normal  and  diametral 
planes  are  as  follows : — 

Diametral  Plane 
Number  of  teeth  =  15 

Diametral  pitch  ■=^  i 
Pitch  diameter  =  2.1428  in. 

\  Pressure  angle  =  20  deg. 
Tooth  thickness  =  0.2244  in. 

Normal  Plane 

Number  of  teeth,  N,  = 

15 
N    ^   

cos'a       0.7727 

Diametral  pitch, 

Pitch  Diameter, 

'  COSa 

Tooth  thickness,     T, 
1.5708 

0.91764 
19.4125 
7.6283 

^  1.5708 
7.6283 

=  19.4125 

_  7^6283 
9 

2.5448  in. 

=  0.2059  in. 

tan  20  deg.  X  con  23  deg.      * Tan  of  pressure  angle,  ̂   - 
35  min.  -==  18  deg.  28  min. 
in  which 

N  =  number  of  teeth  on  diametral  plane 
N,  =  n-umber  of  teeth  on  normal  plane 
P=  diametral  pitch 
P,  ̂ ^  normal  diametral  pitch 
D  =  pitch  diameter 
O,  =  normal  pitch  diameter 
T  =  tooth  thickness 
T,  =  normal  tooth  thickness 
o  =  pressure  angle 
fi  =  normal  pressure  angle 

We  see  from  Fig.  8  that  on  the  normal  plane,  the 
gear  is  of  elliptical  shape,  but  in  order  to  determine 
the  strength  of  the  tooth,  we  ignore  the  ellipse  and  con- 

sider the  tooth  simply  as  though  it  were  laid  out  with 
a  larger  pitch  diameter,  greater  number  of  teeth,  and 
a  smaller  pressure  angle.  The  result  or  strength  factor 

A'  at  C  in  Fig.  7  was  calculated  by  drawing  a  tooth  to 
the  dimensions  given  for  the  normal  plane. 

From  the  foregoing  remarks  it  will  be  seen  that  the 
helix  angle  of  the  tooth  affects  its  strength.  There  are 
two  reasons  for  this  effect.  In  the  first  place,  an  in- 

crease in  the  helix  angle,  increases  the  tangential  tooth 
load,  and  in  the  second  place,  it  reduces  the  thickness 
of  the  tooth   on   the   norma]    section.     The   follov/ing 

T   ---^k^   V 

/ 

D,    I 

I  Minor  axis 

I 

FIG.    8— DIAGRAM    SHOWING    DERIVATION    OF    FORMULA.S 
FOR  OBTAINING  THE  NUMBER  OF  TEETH  ON  THE 
NORMAL  PLANE.  AND  OTHER  NORMAL  TOOTH 

ELEMENTS  OF  HELICAL  GEARS 

"n    13     14  15  1611  18  19  20  Z2  24  28   32  35  40  60   80     )IOI50  200ltacli 
Number  of  Teeth 

FIG.   9— COMPARATIVE  STRENGTH  VALUES  OF  SPUR  ANt 
HELICAL  STUB-TOOTH  GEARS 
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791 examples  serve  to  illustrate  these  points :  We  will  com- 
pare a  15-tooth  spur  pinion  of  J-pitch  with  a  helical 

pinion  having  the  same  number  of  teeth  and  pressure 
angle,  but  having  a  helix  angle  of  15  deg.  12  min. 
According  to  the  Lewis  formula,  the  strength  factor  X 
for  a  spur  tooth  of  this  pitch,  number  of  teeth  and 

12   15    14  15'I61716  19  70  IZ  1416    J2  J5  40  60  &0 Number  of  Teeth 
110  150  200 

FIG.   10— HOW  AN   INCRRASE  IN   THE  HELIX  ANGLE 
DECREASES  THE  STRENGTH  OF  THE  TOOTH 

20-deg.  pressure  angle,  is  0.0794,  and  for  a  helical  gear 
of  the  same  pitch,  and  having  a  helix  angle  of  15  deg. 
12  min.,  X  is  equal  to  0.128.  It  is  therefore  stronger 
than  a  spur  tooth,  but  as  will  be  explained  later,  the 
increased  strength  is  reduced  when  the  helix  angle  is 
increased. 

A  comparison  of  a  15-tooth  pinion  having  a  helix 
angle  of  15  deg.  12  min.  and  another  pinion  having  a 
helix  angle  of  23  deg.  25  min.  shows  that  there  is  a 
considerable  reduction  in  strength  due  to  the  increased 
helix  angle.  The  value  of  X  for  the  first  pinion  is 
0.128,  and  for  the  other  is  0.116,  a  loss  in  strength 
value  of  approximately  10  per  cent.  But  that  is  not  all, 
the  tangential  tooth  load  has  been  increased  5  per  cent, 
thus  making  the  effective  strength  of  the  tooth  that 
much  less.  Figs.  9  and  10  give  a  comparison  of  spur 
and  helical  stub-tooth  gears  having  various  pressure 
angles.  The  value  of  X  can  be  used  directly  in  cal- 

culating the  strength  of  the  teeth,  and  the  manner  of 
application  will  be  presented  later. 

New  Standard  Steel  Sample 
The  distribution,  with  a  provisional  certificate,  of 

standard  sample  No.  lie  basic  open  heart  0.2  per  cent 
carbon  steel,  was  commenced  during  the  past  month  by 
the  Bureau  of  Standards,  Washington,  D.  C. 

Poor  Business  Policy 

By  Donald  A.  Hampson     ' 

IN  THAT  machine  shop  classic,  "Extracts  From  Chor- 
dal's  Lettei-s,"  we  read  of  a  patentee  who  gave  an  order 

for  three  sample  machines  to  both  Wycoff's  and 
Sackett's  shops  with  no  stipulations  as  to  price,  his  ob- 

ject being  to  secure  samples  of  their  work  and  to 
ultimately  ask  for  bids  on  large  quantities,  based  upon 
the  experience  gained  in  actually  building  the  machines 
and  thus  learning  those  little  kinks  which  always  show 
up  to  add  to  the  cost  of  any  job. 

That  principle  is  the  correct  one,  as  true  today  as 
when  written  in  1880,  but  we  seldom  run  up  against 
such  a  patentee  in  these  days.  Today,  he  wants  a  price 
on  the  first  machine,  estimated  from  more  or  less  in- 

complete drawings,  and  wants  that  price  to  be  rock 
bottom.  No  inventor  can  ever  see  that  there  will  be 

any  hitch  in  his  device's  working,  he  cannot  realize  that 
there  are  always  "bugs"  to  be  worked  out,  and  he  can- 

not conceive  the  possibility  of  any  change  in  design 
proving  advisable  from  the  experience  gained  in  making 
the  first  one.  For  these  reasons,  he  wants  to  pay  a 
price  that  about  covers  machining  on  parts;  that  looks 
all  right  to  him  because  he  knows  that  by  putting  in 
a  few  screws  and  adding  a  couple  of  raps  with  a  ham- 

mer, the  whole  thing  will  go  together  and,  presto,  it 
will  run. 

Allowance  for  Contingencies 

But  you  in  the  shop  are  more  conservative — you  know 
there  is  going  to  be  time  eaten  up  in  experimental  and 
assembling  work  and  that  the  inventor  is  apt  to  ring 

in  some  minor  attachments  that  "of  course  go  with  the 
machine"  but  which  did  not  show  on  the  sketches.  You 
hesitate  to  take  the  job  at  such  a  low  price  but  Mr. 
Patentee-Inventor  hastens  to  apply  the  clincher  to  the 
bargain.  He  is  going  to  want  a  thou.sand  made  up  just 
as  soon  as  he  gets  around  to  see  a  few  jobbers  and  the 
shop  that  stands  by  him  on  this  first  machine,  why,  they 
naturally  will  get  the  work  if  they  can  turn  it  out  as 
cheaply  as  anyone  else.  The  shop  man  falls  for  this — he 
loses  on  the  first  machine,  as  he  was  sure  he  would — 
and  the  inventor  never  comes  after  his  thousand  (in  fact, 
never  has  a  second  one  made)  so  the  chance  to  recoup 
is  gone. 

Now,  lack  of  business  foresight  and  courage  has  sent 
more  shops  to  the  wall  than  mechanical  mistakes  ever 
did.  This  thing  must  be  stressed  again  and  again,  as 
businesses  change  hands  with  the  years.  It  is  more 
important  than  the  best  methods  in  the  shop  itself. 
Hundreds  of  shops  and  thousands  of  mechanics  are  de- 

pending for  a  livelihood  on  a  sound  business  policy — 
shops  of  from  two  to  a  hundred  men — and  these  are  the 
ones  that  are  the  most  frequent  victims  of  profiteering 
in  promises.  The  bigger  shops  that  cater  to  .special 
work  will  not  quote  a  price  on  an  experimental  job,  or 
if  they  do  it  is  miles  high  for  protection,  and  they 
require  an  initial  deposit,  bills  paid  weekly,  and  time 
enough  to  bring  the  device  to  a  state  of  perfection. 

The  books  of  small  shops  are  thickly  sprinkled  with 

these  losses  and  written  off  accounts.  They  don't  all 
come  from  inventors;  many  of  them  are  jobs  taken  on 

for  good  customers — jobs  sent  in  along  with  other  work, 
accepted  as  a  matter  of  course,  finished  up,  and  billed 
at  less  than  time  rates.  Very  often  these  jobs  take 
an  unusual  amount  of  time.    You  say  they  don't  show 
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for  it  and  you  chuck  off  ten  or  twelve  hours  because  you 

don't  want  to  sting  the  Blank  Co.  Many  of  these  jobs 

from  "good  customers"  should  go  to  specialty  plants 
where  the  work  could  be  done  at  a  profit  because  of 
special  equipment. 

Near  us  is  a  foundry  and  machine  shop  that  builds 

conveying  machinery  in  a  moderate  way  and  has  good 

equipment  for  general  work.  During  the  recent  dull- 
ness, it  solicited  work  far  and  wide  and  among  the 

new  customers  was  a  concern  that  re-faces  wooden 

stairways  and  covers  them  with  cast  iron  treads  or 

grill  plates.  In  order  to  secure  other  business  from 
this  firm,  the  foundry  undertook  to  cast  14  tons  of 
these  plates.  It  has  no  pattern  shop  and  so  brought 
the  prints  to  us  to  figure  on. 

Details  on  Which  to  Base  an  Estimate 

All  of  the  plates  had  a  J-in.  floor  on  which  was  built 

the  grill  work,  consisting  of  1-in.  squai-es  made  of 
strips  i  in.  high  and  A  in.  thick  at  the  base,  tapered 
off  to  i  in.  at  the  top.  The  plates  were  six  to  eight  inches 
wide  and  in  lengths  from  two  to  nine  feet.  We  figured 
carefully,  knowing  what  the  foundry  was  going  to 

charge  per  pound  for  the  iron,  and  came  to  the  con- 
clusion that  the  cost  would  be  prohibitive — such  frail 

patterns,  so  many  thousand  little  cross  pieces  to  set. 
We  refused  the  job. 

Later,  we  did  cut  out  the  strips  for  the  patterns  on 
a  time  basis.  The  shop's  handy  man  worked  months 
on  the  patterns,  off  and  on,  and  the  castings  were  finally 
delivered.  But  they  would  have  lost  money  if  they  had 
charged  30  cents  a  pound.  The  patterns  cost  as  much 
as  had  been  expected  both  patterns  and  castings  would 
cost.  Castings  by  the  hundred  were  spoiled,  many  that 
were  crooked  were  shipped,  taking  a  chance.  Before 
this  general  foundry  could  make  such  delicate  castings 
it  was  necessary  to  add  thickness  throughout  the  entire 
section.  Poor  judgment  on  the  part  of  the  men  who 

designed  such  work,  poor  judgment  on  the  shop's  part 
in  taking  such  a  job,  knowing  almost  to  a  certainty 
that  it  would  lose  on  it  but  hoping  to  make  up  on  other 
work. 

Our  plant  has  a  department  devoted  to  printers'  work. 
Recently,  Doubleday,  Page  &  Co.  asked  for  bids  on  some 

"bearers."  The  specifications  were  amply  plain  and 
stated  the  degree  of  accuracy  and  delivery  requirements. 
Half  a  dozen  manufacturers  in  that  line  submitted  of- 

fers. Each  knowing  that  there  was  competitive  bid- 
ding, made  the  price  as  low  as  possible  without  having 

to  sacrifice  a  reasonable  profit  and  deliver  a  product 
that  experience  told  would  not  be  satisfactory.  Our 
price  was  $1,370,  and  it  has  since  been  learned  that  was 
within  $50  either  way  of  all  the  others. 

None  of  the  specialists  got  the  job.  It  went  to  a 
moderate  sized  plant  in  Brooklyn  for  $950.  We  knew 
our  methods  were  good,  we  knew  we  could  not  supply 
these  1,400  pieces  for  less  in  any  way  except  by  cutting 
off  all  the  profit  which  we,  and  everyone  else  in  business, 
is  entitled  to,  and  sacrificing  something  in  quality. 
We  would  not  do  this  because  the  purpose  for  which 
these  pieces  are  used  calls  for  good  pieces  only.  There- 

fore we  awaited  developments  with  interest,  for  we 
knew  that  we  would  hear  sooner  or  later  whether  the 
machine  shop  had  got  stuck  on  the  job,  or  whether 
the  customer  had  received  goods  of  inferior  quality. 
And  the  word  has  just  come  along  that  the  machine 
shop  did  a  first  class  job  but  lost  heavily  on  it — lost 
more  than  $420,  you  may  be  sure.     And  it  all  came 

through  accepting  work  under  duress,  under  the  spell 

of  a  buyer's  words. 
An  instance  of  the  value  of  sticking  to  a  fair  price 

on  the  first  job,  regardless  of  future  orders,  may  be 
recorded  in  connection  with  a  carburetor  job.  An  in- 

ventor back  in  the  woods  got  up  this  carburetor  and 
interested  a  business  friend  to  help  put  it  on  the  mar- 

ket. They  contracted  with  a  jobber  and  with  the  head 
of  a  chain  of  retail  stores — the  owners  were  to  deliver 
the  carburetors  to  the  jobbers  and  the  latter  would 
pass  them  on  to  the  retailers — each  of  the  three  was 
to  get  a  handsome  profit  for  passing  the  goods  along. 

The  carburetor  was  good,  it  couldn't  help  but  sell. 
Then  the  joint  owners  got  bids  on  a  first  lot  of 

25,000,  laying  great  stress  on  the  fact  that  the  price 
must  be  low  but  that  this  could  easily  be  made  up  on 
subsequent  lots  which  were  to  be  not  less  than  100,000 
each.  The  manufacturer  who  got  the  job  finally  ac- 

cepted a  lower  price  than  his  bid — BUT,  he  was  wise 
to  the  game  and  had  purposely  submitted  a  higher  figure 
and  the  price  accepted  was  within  one  per  cent  of  his 
estimated  price,  which  had  included  the  entire  tool 
charge  placed  against  the  first  lot  and  a  liberal  allow- 

ance for  manufacturing  contingencies.  Actually  this 
(wise)  manufacturer  made  more  out  of  the  deal  than 
the  other  conspirators  for  they  got  to  quarrelling  among 
themselves  as  to  proper  distribution  of  profits  and  this 
strife  delayed  retailing  so  that  the  selling  season  was 
passed  when  they  finally  got  carburetors  on  the  counter. 
The  manufacturer  really  came  out  better  than  even, 
for,  while  he  had  tooled  up  with  another  lot  in  view, 

his  fixtures  and  small  tools  followed  the  shop's  general 
style  and  many  were  available  for  other  jobs. 

Besides  price,  the  delivery  question  pops  up  after 
the  work  is  under  way  and  it  is  often  the  source  of 
big  loss  to  the  shop. 

Deliveries  Should  Be  Made  in  Sequence 

On  a  quantity  job,  the  shop  should  refuse  to  make 
any  deliveries  out  of  order.  All  customers  get  anxious 
and  want  a  few  samples  or  have  a  selected  list  of  pros- 

pects to  whom  they  wish  to  demonstrate.  They  never 
thought  of  this  possibility  when  placing  the  order  and 
they  cannot  see  how  it  adds  anything  to  the  cost  of 
manufacture. 

An  instance  of  this  and  I  am  through.  We  had  a 
contract  for  several  thousand  auto  parts  from  an  in- 

ventor who  had  a  small  shop  of  his  own.  We  were 
turning  them  out  in  specified  quantities  but  suddenly 
the  inventor  wanted  them  faster  and  finally  submitted 
a  proposition  to  do  the  assembling  himself.  This  was 
agreeable  to  us,  as  we  found  the  final  adjustments,  etc., 
were  taking  more  time  than  we  had  anticipated  and 

by  taking  this  work  off  our  hands  at  the  inventor's 
price,  we  actually  saved  money.  Our  friend  thought 
that  we  were  spending  too  much  time  on  this  work, 
thus  making  the  price  to  him  too  high  and  slowing 
deliveries.  A  year  later  he  told  us  how  he  had  lost  by 
the  deal — work  that  he  thought  he  could  do  for  three 
cents  (we  had  allowed  five)  he  found  cost  him  six  and 
a  half  cents  with  his  own  labor. 

Summing  up;  let  it  be  repeated  to  use  your  best  judg- 

ment. Do  not  be  persuaded  by  what  a  customer  "knows" 
about  production.  Do  not  take  one  job  in  the  hope  of 
getting  another.  Do  not  make  prices  and  delivery 
promises  that  you  feel  sure  will  cause  trouble.  There 
is  no  excuse  for  wearing  out  machinery  and  clogging 
your  books  with  unprofitable  work. 
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How  Labor  Can  Be  Made  More  Productive 
By  HAEOLD  C.  SMITH 

President,   Illinois  Tool  Works,   Ciiicago 

Educational  activities  of  the  National   Metal  Trades  Association 

— Five  plans  for  training  workers — Basic  principles  of  training  the 
same  in  all  industry — Purpose  of  industrial  training 

FOR  many  years,  the  National  Metal  Trades  Asso- ciation has  taken  an  active  interest  in  industrial 

training.  One  of  its  early  efforts  was  at  the  Win- 
ona Technical  Institute  at  Indianapolis  where  the  asso- 

ciation, in  conjunction  with  its  Indianapolis  members, 
completely  equipped  a  machine  shop  and  voted  financial 
support  to  the  institution  for  its  maintenance,  and  a 
committee  was  appointed  to  co-operate  with  the  ofiicers 
of  the  institute.  Later, 
when  the  school  system  of 
Indianapolis  took  over  this 
institute  and  started  the 
present  Arsenal  Technical 

High  Schools,  the  equip- 
ment was  transferred  to  it 

as  a  nucleus  at  that  school 

from  which  the  present  ex- 
tensive system  of  shops  for 

vocational  and  technical 
education  has  grown. 

As  far  back  as  the  year 
1906,  in  co-operation  with 
the  University  of  Cincin- 

nati, under  the  direction  of 
Prof.    Herman    Schneider, 
members  of  our  Association  opened  their  shops  to 

students  in  the  University's  Co-operative  Course  in  En- 
gineering and  this  arrangement  is  still  continuing.  As  a 

result,  facilities  are  open  to  young  men  to  acquire  a 
practical  shop  trainin.g  with  an  engineering  education. 

The  year  1911  found  the  association  actively  sup- 
porting the  efforts  of  the  National  Association  for  the 

Promotion  of  Industrial  Education  in  working  for  the 
passage  of  the  Smith-Hughes  bill  granting  federal  aid 
for  vocational  education. 
A  great  impetus  was  given  this  work  among  our 

members  as  the  direct  results  of  the  address  entitled 

"An  Abundance  of  Efficient,  Well  Paid  Labor— How  to 
Get  It,"  delivered  by  H.  E.  Miles,  Chairman  of  the  Sec- 

tion on  Industrial  Training  for  the  War  Emergency, 
Advisory  Commission,  Council  of  National  Defense,  at 
our  nineteenth  annual  convention  which  was  held  during 
April,  1918.  A  demand  arose  among  those  present  for 
a  systematic  campaign  to  further  intensive  industrial 
training.  Accordingly,  a  committee  was  appointed  for 
this  purpose,  the  basic  idea  being  to  interest  a  greater 
number  of  men  in  the  machine  industry  and  to  increase 
the  efficiency  of  those  already  in  it,  wherever  this 

.'.cemed  necessary.  Our  present  Department  of  Indus- 
trial Education  has  grown  from  these  beginnings. 

WITH  something  like  700,000  children 
annually  leaving  school  at  about  the 

seventh  grade,  and  the  discipline  and  the 
teaching  of  practical  things  of  life  diminishing 
day  by  day,  it  is  inevitable  that  a  great 
responsibility  for  the  real  education  of  the 
mass  of  people  in  this  country  lies  with  the 
business  corporation.  Frequent  complaints 
are  heard  that  the  workman  of  today  lacks 
respect  for  property.  I  believe  the  remedy 
for  this  lies  with  ourselves. 

Address  before  convention  of  National  Association  of  Manufac- 
turers, New  Yorli.   May  II. 

While  the  signing  of  the  armistice  seemed  for  the 
moment  to  obscure  the  urgent  need  for  intensive  train- 

ing, it  soon  became  evident  that  industry  could  not 

afford  to  ignore  the  continued  need  for  it  in  the  com- 
petitive days  of  peace.  This  was  amply  confirmed  when 

the  committee  made  a  tour  to  inspect  the  plans  of  a 

number  of  representative  members.  It  soon  became  evi- 
dent that  to  make  real  progress,  it  would  be  unwise  to 

rely  solely  upon  the  efforts 
of  the  individual  members 
of  the  committee,  who 
could  devote  only  a  small 

portion  of  time  to  a  sub- 
ject which  demanded  a 

trained  specialist,  and 
therefore  they  unanimously 

recommended  to  the  execu- 
tive committee  that  the 

responsibility  for  carrying 
on  this  work  should  be 

placed  upon  a  man  espec- 
ially qualified  to  undertake 

it,  whose  duty,  among- 
others,  would  be  to  call 

upon  the  individual  mem- 
bers and  make  a  study  of  the  individual  plants  as  a  pre- 

liminary to  offering  recommendations  for  the  introduc- 
tion of  some  system  of  training.  This  recommendation 

was  acted  upon  immediately  and  in  July,  1919,  Philip  C. 
Molter  was  appointed  superintendent  of  the  depart- 

ment of  industrial  education  and  he  has  carried  on  the 
work  since  that  time. 

In  the  course  of  its  studies,  the  committee  found  that 
the  training  of  workers  is  now  being  carried  on  under 
five  general  plans,  each  with  its  place  in  industry. 

The  field  man,  depending  upon  the  conditions  found 
at  the  plant  under  investigation,  recommends  one  of 
these  five  plans,  and  in  some  instances,  a  combination  of 
several  of  them.  These  five  plans  may  be  designated  as 
follows ; 

Instruction  by  Foreman. 
Co-operative  and  Continuation  Schools. 
Special  Training  in  Plant. 
Vestibule  Schools. 
Apprenticeship. 

It  may  be  advisable  to  summarize  the  details  of  the 
above 

Instruction  by  Foremen. — This  is  the  system  most 
universally  employed  and  consists  of  putting  the  work- 

men directly  into  the  department,  under  the  supervision 
of  the  foreman  in  charge,  who  is  entirely  responsible 
for  their  success  or  failure.     Our  committee  finds  that 



794 AMERICAN     MACHINIST Vol.  58,  No.  22 

the  particular  objection  to  this  method  is  that  the  fore- 
man, being  responsible  for  the  output  of  his  depart- 
ment, has  in  many  instances  neither  the  time  nor  the 

patience  to  properly  instruct  the  worker,  and  in  many 
cases  lacks  the  ability  to  impart  his  knowledge.  Also, 
that  lack  of  sympathy  with  the  training  idea  or  even 

personal  prejudice  may  militate  against  thorough  in- 
struction, the  result  being  low  efficiency  and  loss  to  both 

the  employer  and  the  workman. 
The  Co-operative  and  Continuation  Schools  have  for 

their  object  the  manual  and  technical  training  of  boys 

and  young  men  in  a  particular  craft  or  trade  which  they 
may  select.  By  this  form  of  education  the  boy  is  able 
to  earn  money  throughout  his  school  course,  and  is 
enabled  to  obtain  an  education,  whereas  without  such  an 
opportunity  many  would  be  compelled  to  quit  school 
entirely.  It  has  an  advantage  in  that  it  requires  no 

additional  expenditure  or  teaching  force,  with  the  ex- 
ception of  one  supervisor  to  aid  in  co-ordinating  the 

efforts  of  the  industries  and  the  public  schools. 

Compulsory  attendance  at  continuation  schools  by 

permit  workers  has  also  made  rapid  strides,  the  major- 
ity of  states  now  having  legislation  making  this  form 

of  education  mandatory.  Our  committee  feels  that  these 
forms  of  education  are  desirable  and  most  earnestly 
asks  the  interest  of  manufacturers  in  such  schools  in 

order  that  they  may  be  made  most  practicable  and  kept 
free  from  political  influence.  Of  course,  these  schools 
being  under  public  supervision,  cannot  be  expected  to 
convey  confidence  in  the  intentions  and  policies  of  any 
particular  company.  This  is  the  responsibility  of  the 
management  of  the  plant  itself,  and,  provided  those  who 
govern  industry  can  be  awakened  to  their  duties,  this 
important  step  will  not  be  overlooked. 

Special  Training  in  Plant. — This  system,  which  con- 
sists of  training  in  the  department  by  a  general  instruc- 

tor, has  some  of  the  advantages  of  the  vestibule  school 

and,  in  our  opinion,  is  preferable  to  instruction  by 
foremen.  It  is  particularly  applicable  in  shops  whose 
equipment  consists  mostly  of  large  tools  which  cannot 
be  isolated. 

Vestibule  School. — This  plan  came  into  prominence 
during  the  war.  As  the  name  implies,  it  is  intended  as 

the  worker's  entrance  to  the  factory.  While  by  no 
means  supplanting  apprenticeship,  it  is  adaptable  in 
.some  form  in  most  shops,  and  properly  managed,  goes 
far  toward  relieving  the  shortage  of  skilled  labor.  It 
has  been  applied  very  successfully  to  the  intensive 
training  of  workers  for  repetition  processes  and  has 
also  been  used  to  train  specialists.  Where  this  form  of 
training  is  used,  all  accepted  applicants  are  sent  to  the 
school,  where  their  fitness  or  unfitness  is  readily  de- 

termined. The  length  of  time  to  be  spent  in  the  school 

depends  upon  the  skill  of  the  applicant,  his  adaptability, 
and  the  character  of  the  work  he  is  to  be  taught.  Our 
committee  finds  that  the  training  time  varies  from 
three  days  to  three  months. 

Apprenticeship. — Apprenticeship  is  particularly  de- 
signed to  take  care  of  young  men  who  wish  to  learn  a 

trade  in  all  its  branches,  but  is  not  generally  adaptable 
to  the  instruction  and  upgrading  of  unskilled  workers. 
Our  committee  finds  that  while  there  has  been  a  lull  in 

apprenticeship  training,  partially  as  a  result  of  condi- 
tions brought  about  by  the  war,  this  has  been  due  also 

in  a  large  measure  to  the  unattractive  conditions  of  the 
indentures.  To  remedy  this,  the  committee  developed 
plans  for  apprentice  training  which  were  submitted  to, 
and  adopted  as  basic  practice  by  the  National  Metal 

Trades  Association  at  the  annual  convention  of  1922. 

We  believe  this  plan,  wherever  installed,  is  sufficiently 
attractive  to  secure  and  hold  desirable  boys  and  young 
men.  The  details  of  the  plan  can  be  found  in  our 

manual,  "Apprenticeship  in  the  Metal  Trades,"  which 
is  now  in  its  third  edition,  due  to  the  demand  for  copies 

both  from  members  and  from  non-members,  public 
school  authorities  and  educators  generally.  It  is 

worthy  of  mention  that  the  National  Metal  Trades  Asso- 
ciation was  the  pioneer  in  this  country  in  the  work  of 

industrial  training  in  an  organized  and  practical  way 

as  an  association  project,  our  officers  having  realized 
that  the  duty  of  furnishing  proper  industrial  education, 
and  along  with  it  the  necessary  collateral  studies  for 

young  people,  will  devolve  sooner  or  later  upon  industry 
itself.  I  am  glad  to  say  that  today  there  are  several 
other  associations  undertaking  a  similar  work.  It  is 
the  belief  of  the  committee  that  in  the  majority  of 
instances,  shops  with  one  hundred  or  more  employees 
should  consider  seriously  the  establishment  of  a  train- 

ing department. 

No  One  System  Recommended  for  All  Plants 

While  the  individual  members  of  our  committee  have 

a  preference  for  certain  methods  of  training  within 
their  own  establishments,  the  committee  as  a  whole  has 
not  reached  the  point  where  it  recommends  any  one 
system  of  training  as  applicable  to  all  plants.  In  view 
of  the  size  of  our  membership,  the  differing  production 
methods,  the  vast  territory  covered,  and  the  changing 
conditions  in  industry,  the  futility  of  recommending 
any  one  system  can  readily  be  seen. 

The  following  observations,  we  believe,  generally 

apply : 

Comparatively  few  men  have  the  faculty  to  impart  knowl- 
edge to  others.  Often  the  best  workman  is  the  poorest  in- 

structor. Hence  it  is  preferable  in  most  cases  to  engage  a 
competent  man  to  assume  this  work. 

Even  though  the  foreman  happens  to  be  a  good  teacher, 
he  is  in  most  instances  too  occupied  with  important  produc- 

tion problems  to  devote  proper  attention  to  beginners. 
The  average  foreman,  due  probably  to  the  press  of  other 

matters,  lacks  the  necessary  patience,  and  sometimes  the 
human  insight,  for  instructing  the  beginner.  He  may  also 
consider  himself  too  high  grade  an  executive  to  be  assigned 
to  such  work. 

Unless  the  schooling  is  centralized,  the  company  cannot 
readily  carry  out  a  fixed  policy  with  regard  to  teaching  sub- 

jects pertaining  to  honesty  of  product,  citizenship,  pride  in 
good  workmanship,  and  loyalty. 

The  influence  on  the  future  attitude  of  learners  toward 

each  other  and  toward  industry  depends  largely  on  the  im- 
pression made  on  them  at  the  start.  This  should  be  borne 

in  mind  constantly. 
In  a  school,  the  beginner  is  sure  of  a  variety  of  work, 

whereas  the  tendency  in  the  shop  is  to  give  him  such  a 
quantity  of  simple  work  that  he  will  not  need  the  attention 
of  the  foreman  for  some  time. 

Each  plant  should  be  considered  individually,  bearing 
in  mind  the  product  manufactured,  the  varying  degrees 
of  skill  and  intelligence  required,  the  number  of  workers 

employed,  the  plant  organization,  the  labor  turnover, 
the  method  of  recruiting  new  workers,  the  system,  if 

any,  of  training  already  in  use,  the  prevailing  wage 
plans,  the  plant  spirit,  local  conditions,  as  well  as  other 
factors  having  a  direct  bearing  on  the  question  of 
training  and  education  for  the  individual  plant. 

It  was  even  found  necessary,  by  way  of  a  preliminary 

step,  to  carry  on  a  campaign  of  education  to  impress 
upon  plant  owners  -and  executives  the  value  of,  and  need 

F 
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for,  industrial  training.  A  series  of  bulletins  especially 
prepared,  was  sent  to  all  members,  and  naturally  created 
considerable  interest  in  the  subject.  For  a  time  our 
department  of  industrial  education  was  occupied  in 
replying  to  the  various  questions  which  came  from 
interested  people. 

It  may  be  well  to  point  out  here  that  while  the 
primary  objective  is  to  develop  manual  dexterity  in  the 
work,  too  much  stress  cannot  be  laid  upon  the  need  for 

supplementing  this  by  a  common-sense  education,  as 
well  as  to  convey  to  the  worker  the  real  policy  of  the 
employer.  This  latter  must  be  done  by  the  employer 
himself  or  by  his  authorized  representative. 

With  something  like  700,000  children  annually  leav- 
ing school  at  about  the  seventh  grade,  and  the  discipline 

and  the  teaching  of  practical  things  of  life  diminishing 
day  by  day,  it  is  inevitable  that  a  great  responsibility 
for  the  real  education  of  the  mass  of  people  in  this 
country  lies  with  the  business  corporation.  Frequent 
complaints  are  heard  that  the  workman  of  today  lacks 
respect  for  property.  I  believe  the  remedy  for  this 
lies  with  ourselves  along  the  lines  just  indicated. 

As  mentioned  before,  the  field  work  of  the  commit- 
tee is  carried  on  by  a  specialist  on  industrial  education 

who  was  chosen  because  of  a  combination  of  broad, 

practical  shop  experience,  technical  education  and  teach- 
ing ability.  The  work  was  started  by  sending  the  field 

man  to  a  given  branch  of  the  association  where  he 
would  remain  until  all  the  members  in  that  district 
were  visited,  the  ideas  of  the  committee  explained  and 
surveys  made  and  recommendations  given  to  those  who 
showed  any  interest  in  the  proposition,  with  the  result 
that  here  and  there  some  type  of  training  would  be 
given  a  trial.  These  early  efforts  were  distinctly  of 
a  pioneering  and  missionary  nature,  as  it  was  necessary 
to  overcome  the  inertia  which  usually  opposes  the 
adoption  of  a  new  idea  or  a  new  method  of  procedure. 
Those  of  our  members  who  adopted  some  definite 
method  of  training  soon  became  enthusiastic  about  the 
results  and  the  story  of  accomplishment  spread. 

Training  Now  Resumed 

As  might  be  expected,  when  the  depression  in  busi- 
ness occurred,  training  activities  were  temporarily 

halted,  but  I  am  glad  to  say  that  the  majority  of  those 
so  affected  have  resumed  their  training  plans.  Concrete 
evidence  that  this  pioneering  work  has  made  definite 
headway  is  shown  by  the  fact  that  many  of  the  mem- 

bers' plants  where  visits  and  surveys  were  made,  and 
where  the  matter  was  held  in  abeyance  by  the  results 
which  have  been  obtained  in  factories  adopting  a 
definite  training  methoa,  worked  out  plans  to  meet  their 
own  requirements.  In  nearly  every  instance  the  plans 
have  been  submitted  for  consideration  and  whatever 
suggestions  we  made  generally  have  been  written  into 
the  final  form. 

To  conserve  time  and  travel,  requests  for  service  are 
now  listed  and  the  calls  receive  attention  as  soon  as  the 
itinerary  of  the  field  man  will  permit  this  to  be  done. 

Before  a  recommendation  regarding  training  meth- 
ods is  given  to  any  member,  the  field  man  spends 

sufficient  time  in  the  plant  to  study  its  individual  needs 
and  to  determine  how  a  definite  method  of  training  may 
be  introduced  without  disarranging  or  upsetting  the 
existing  methods  of  production  and  how  the  support  of 
all  concerned  may  best  be  obtained.  We  feel  sure  that 
this  is  absolutely  necessary  as  the  success  of  any  plan 
depends  largely  .upon  the  co-operation  of  those  respon- 

sible for  production  with  those  responsible  for  instruc- 
tion and  training  of  the  workers. 

The  department  of  industrial  education  is  also  in  a 
position  to  guide  those  having  training  plans  in  opera- 

tion. In  addition,  it  acts  as  a  clearing  house  for  trained 
instructors  and  directors  of  education  and  training, 
although  wherever  possible  to  do  so,  it  recommends  that 
these  be  chosen  from  among  the  regular  force.  The 
department  also  aims  to  keep  abreast  of  all  develop- 

ments in  vocational  and  technical  education,  and  to  keep 
fully  informed  on  legislation  bearing  on  these  subjects. 
From  time  to  time,  bulletins  are  issued  to  the  members 
with  a  view  toward  keeping  them  informed  on  develop- 

ments along  these  lines. 

Manual  on  Apprenticeship 

About  a  year  ago  the  committee  issued  the  manual, 

"Apprenticeship  in  the  Metal  Trades."  This  publica- 
tion contains  what  we  believe  is  the  first  national  plan 

of  apprentice  training  which,  with  slight  modifications, 
can  be  adapted  to  plants  of  any  size.  Another  book, 

"Elementary  Machine  Shop  Practice,"  has  just  been 
completed  and  is  now  ready  for  distribution.  This  text 
was  prepared  by  the  committee  to  meet  the  urgent 
request  from  the  membership  for  a  simple  manual  to  be 
used  by  first-year  apprentices  and  beginners.  Its 
primary  purpose  is  to  establish  uniformity  in  a  subject 
which  heretofore  has  been  left  to  individual  effort. 

Let  me  read  from  the  foreword  of  this  textbook: 

"There  is  hardly  any  question  but  that  the  superior 
standard  of  living  of  the  American  worker  is  due  largely 
to  the  fact  that  his  individual  output  is  correspondingly 
greater  than  that  of  the  average  worker  of  any  other  coun- 

try, and  it  must  follow  that  so  long  as  this  standard  of  pro- 
duction is  sustained,  the  advantage  of  the  American  wage 

earner  will  continue;  conversely,  should  restriction  on  am- 
bition and  upon  the  right  of  anyone  to  enter  a  chosen  trade 

be  enforced  through  artificial  means,  this  advantage  will 

be  lost." 
It  is  planned  to  issue  further  publications  along 

similar  lines  from  time  to  time,  as  necessity  may  re- 
quire, with  a  view  to  filling  what  is  believed  to  be  a 

long-felt  want. 
The  success  which  our  own  organization  has  had  with 

this  work  is,  I  believe,  the  best  possible  proof  of  its 
value.  Beginning  in  1922,  a  request  was  made  for  a 
report  on  the  question  of  training  within  the  associa- 

tion. Replies  from  59  per  cent  of  the  membership 
showed  that  146  trained  apprentices,  72  trained  oper- 

ators or  specialists,  and  68  trained  foremen.  This  year 
a  similar  reply  from  about  the  same  number  of  members 
showed  an  increase  of  162  per  cent  in  apprentice  train- 

ing, 378  per  cent  in  specialist  training,  and  240  per 
cent  in  foreman  training. 

I  see  no  reason  why  the  basic  principle  of  training  as 
applied  to  industry  should  differ,  whether  you  are  oper- 

ating a  machine  shop,  a  silk  mill,  a  paper  mill,  a  railroad 
or  even  a  bank.  It  can  be  accepted  as  a  general  propo- 

sition that  the  factory  with  intelligently  trained  work- 
ers has  lower  production  costs,  which  make  possible 

lower  selling  costs  with  consequent  increase  of  output 
and  sales.  In  times  of  keen  competition  these  elements 
are  frequently  deciding  factors  between  profit  and  loss. 

Intelligent  training  also  makes  possible  sustained 
production  on  a  schedule  which  permits  a  higher  wage 
for  the  worker,  adequate  returns  on  the  capital  in- 

vested, and  continued  cordial  relations  between  the 
employees  and  the  management. 

Necessarily,  within  such  a  brief  space  of  time,  it  is 
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impossible  to  go  as  much  into  detail  in  sketching  the 
training  activities  of  our  association  as  fully  as  one 

might  desire.  The  outstanding  feature  of  whal  the 

association  has  so  far  achieved  in  this  work  is  espe- 
cially important  in  the  untold  possibilities  which  it  has 

already  revealed.  Perhaps  the  work  already  done  will 

be  like  "the  grain  of  mustard  seed  which  a  man  took 
and  cast  into  his  garden  and  it  waxed  and  grew  into 
a  great  tree,  and  the  birds  of  heaven  lodged  under  the 

shadow  of  it." 
There  are  a  great  many  people  in  this  country  today 

who  make  their  living  by  spreading  the  seeds  of  discon- 
tent where  harmony  should  prevail  and  whose  chief  pur- 
pose is  to  teach  the  worker  to  demand  more  and  more 

pay,  giving  less  and  less  in  return.  The  purpose  of 
industrial  training  in  the  final  analysis,  as  I  see  it,  is  to 
teach  the  worker  how  to  earn  more  and  to  improve  his 
own  position  in  life.  I  have  endeavored  to  give  a  brief 
outline  of  the  training  activities  of  our  organization  as 
well  as  a  few  observations  of  my  ovra,  based  upon  a 

careful  study  of  what  I  believe  is  one  of  the  most  im- 
portant industrial  problems  of  the  day.  If  I  have  suc- 

ceeded in  arousing  your  interest  sufficiently  to  cause 
you  to  seek  further  facts,  I  shall  feel  that  my  time  and 
yours  has  been  well  spent. 

Lathe  Breakdown  Tests  of  Some  Modern 

High-Speed  Tool  Steels 
Technologic  Paper- No.  228  of  the  Bureau  of  Stand- 

ards, which  can  be  obtained  from  the  Superintendent 
of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  at  15c.  a  copy,  is  concerned  with  comparisons  of 

performance  of  modern  high-speed  tool  steels  in  "lathe 
breakdown  tests." 

The  work  described  in  this  report  dealt  not  only  with 
tests  in  which  the  endurance  of  tools  is  measured  under 

definite  working  conditions,  but  likewise  with  the  limita- 
tions of  this  method  of  testing  when  applied  to  the 

purchase  of  steel.  The  modern  steels  are  first  classified 
according  to  chemical  composition,  and  this  division  is 
made  use  of  in  discussing  the  results  obtained. 

Important  features  developed  may  be  summarized  as 
follows : 

(1)  Breakdown  tests  are  not  satisfactory  as  the  basis 
of  purchase  for  tool  steels. 

(2)  While  competitive  comparisons  of  brands  of 
nearly  similar  performance  are  not  justified,  owing  to 
the  qualitative  nature  of  this  type  of  test,  relatively 
large  differences  may  be  ascertained  with  certainty, 
provided  sufficient  tools  are  tested  and  averages  of 
at  least  two  grinds  are  used  in  interpreting  the  results. 

(3)  In  certain  severe  breakdown  tests  with  roughing 
tools  on  3  per  cent  nickel  steel  forgings  in  which  high 
frictional  temperatures  were  developed,  it  was  found 
that  the  performance  of  commercial  low  tungsten-high 
vanadium  and  cobalt  steels  was  superior  to  that  of 
the  high  tungsten-low  vanadium  type,  as  well  as  special 
steels  containing  about  i  per  cent  uranium  or  3  per 
cent  molybdenum.  The  average  power  consumption  in 
all  cases  was  practically  the  same  so  that  this  factor 
need  not  be  introduced  in  comparisons  which  may  be 
made  on  the  basis  of  the  endurance  of  the  tools. 

(4)  Modification  of  test  conditions,  including  small 
changes  in  tool  angles  but  principally  changes  in  the 
cutting  speed  more  markedly  affected  the  performance 
of  steels  containing  cobalt  or  special  elements,  such  as 

uranium  or  molybdenum,  than  the  basic  types,  such  as 
plain  chromium-tungsten-vanadium  steels. 

(5)  The  relatively  poor  endurance  of  high  tungsten 
steels  under  severe  working  conditions  was  not  observed 
in  more  moderate  tests  which  were  made  on  the  same 

test  log  with  equal  cutting  speed  and  depth  of  cut,  but 
with  reduced  speed  and  in  which  the  frictional  temper- 

atures produced  were  not  so  high.  Also,  in  these  latter 
tests  the  performance  of  the  cobalt  steels  was  better 
than  either  the  low  or  high-tungsten  steels. 

(6)  Hardness  determinations  and  examination  of 
fractures  indicate  that  the  various  types  of  commercial 
high  speed  steel  show  differences  in  behavior  under  heat 
treatment  and  in  physical  properties  which  probably 
are  of  importance  under  moderate  working  conditions 
and  might  counterbalance  slight  advantages  in  per- 
formance. 

Aliuuinum  Bronze  Castings 
By  F.  J.  Decker 

Aluminum  bronze  castings  are  coming  into  increased 
favor  for  automotive  use  due  to  their  extremely  high 
strength  and  ability  to  resist  shock.  While  this  alloy 
is  comparatively  difficult  to  machine  due  to  its  great 
hardness  and  toughness,  it  is  to  be  recommended  in 
spite  of  this  drawback  wherever  its  valuable  properties 
of  strength  and  shock  resistance  are  desired. 

The  best  mechanical  properties  are  obtained  in  an 
alloy  containing  8  per  cent  aluminum,  31  per  cent  iron 

and  the  balance  copper.  The  alloy  in  the  "as  cast" 
condition  has  the  following  physical  properties: 

Yield  point,  lb.  per  sq.  in    28,000 
Ultimate  strength,  lb.  per  sq.  in.  79,000 
Elongation,   per  cent    45 
Charpy  impact,  ft.  lb    35 
Brinell  hardness,  500  kg    130 
Scleroscope       30 
Rockwell    No    73 
Specific  gravity      7.64 
Modulus  of  elasticity   17,500,000 

Iron  very  markedly  raises  the  tensile  strength  and 
hardness,  and  decreases  the  elongation.  The  addition 
of  3  per  cent  of  iron  more  than  doubles  the  proportional 
limit  of  stress  to  deformation  and  raises  the  modulus 
appreciably.  So  the  addition  of  8  per  cent  iron  to  this 
alloy  is  highly  beneficial  to  the  mechanical  properties. 
When  S  per  cent  iron  is  present  aluminum  in  excess  of 
8  per  cent  decreases  both  the  strength  and  the  elonga- 

tion. In  general  it  is  found  that  8  per  cent  of  aluminum 
is  the  ideal  point. 

With  proper  precautions  as  to  melting  practice,  and 
with  the  same  general  methods  of  gating  employed  as 
for  manganese  bronze,  the  alloy  can  be  quite  readily 
and  successfully  cast.  A  maximum  furnace  tempera- 

ture of  2,200  deg.  F.  with  a  pouring  temperature  of 
2,000  deg.  F.  is  the  general  practice  for  average  cast- 

ings. Considerable  care  should  be  exei-cised  to  prevent 
oxidation  by  keeping  the  melt  covered  with  a  liberal 
covering  of  charcoal  at  all  times.  Large  gates  and 
ample  risers  are  necessary,  while  bottom  pouring 
through  a  skim  gate,  which  allows  the  metal  to  enter 
the  mold  with  the  least  agitation  possible,  is  desirable. 

This  alloy  shows  up  very  well  in  porosity  tests  and 
in  the  instances  where  leaks  have  occurred  under  pres- 

sure they  were  due  to  casting  defects  rather  than  an 
inherent  quality  in  the  metal.  It  is  subject  to  heat 
treatment  in  much  the  same  manner  as  low-carbon  steel. 
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Repairing  London's  Omnibuses By  I.  WILLIAM  CHUBB 
European    Editor,   Am*  rican   Mnchhiiftt 

The  second  of  three  articles — Inspecting  worn  crankshafts, 
camshafts  and  connecting  rods — Grinding  and  running-in 

crankshafts — Boring  connecting  rods 

THE  GENERAL  scheme  having  been  indicated, 
some  details  may  be  given  regarding  operations  on 
the  chassis.  The  chassis  section  is  under  the  con- 

trol of  a  production  engineer  who  directs  the  efforts  of  a 
number  of  section  engineers,  together  with  a  plant  and 
an  electrical  engineer,  the  work  of  each  of  these  sections 
being  under  the  control  of  foremen,  assistant  foremen 
and  finally,  charge  hands  who  supervise  the  necessary 
repairs  and  are  responsible  for  the  work  on  given 
details.  All  work  is  machined  to  standards,  and  each 
section  controls  its  own  work  and  completes  it,  to  cut 

FIG.  6 — TESTING  CRANKSHAFTS 

out  inspection.  For  reporting  progress,  three  control 
boards  are  irstalled  in  the  chassis  section,  one  relating 
to  the  platform  float  on  which  the  complete  chassis  are 
built  up.  This  board  shows  the  hourly  float  of  units 
of  every  type  and  the  principal  assemblies  available  for 
the  erection  of  chassis  as  collected  beside  the  traveling 

platform.  The  name  of  the  unit  is  at  the  left-hand  side 
of  the  board  anc'  pegs  of  different  colors  are  employed  to 
indicate  the  quantities  in  hand  at  a  given  time,  the 
information  necessary  for  keeping  the  board  up  to  time 
being  obtained  by  hourly  census  taken  by  the  progress 

assistant  concerned.  Similarly  the  shops'  output  in- 
dicator shows  hourly  by  pegs  the  aggregate  output  of  all 

units  and  principal  assemblies,  the  engineers  and  fore- 
men thus  being  able  to  follow  the  progress  of  each 

section  of  the  works,  the  progress  assistant  allotted  to 
each  section  being  responsible  for  recording  the  output 
which  is  summarized  hourly.  In  addition,  a  third  board 
shows  the  daily  progress  of  units  and  assemblies  due 
to  the  stores  and  to  garages.  It  indicates  the  quantities 
of  units  of  all  types  and  principal  assemblies  that  have 
to  be  overhauled  and  are  due  by  way  of  the  stores  for 
distribution  to  the  garages  concerned. 

Turning  to  engine   parts,   the   crankshafts   are   first 

spun  between  centers  to  see  whether  they  are  bent,  and 
this  applies  to  the  camshafts  and  to  any  other  shafts 
that  can  be  rotated.  They  are  then  tested  as  illustrated 
in  Fig.  6  for  twist  and  for  size  for  grinding.  As  to  the 
latter  there  are  nine  standards.  The  main  journals 
are  tested  first  for  diameter  and  then  the  throws,  the 
holes  of  the  flange  being  tested  by  plug  gage  to  size 
against  excessive  wear,  and  then  the  chain  wheels  are 
tested  for  wear. 

For  testing  the  alignment  of  connecting  rods,  the 
device  used  is  shovra  in  Fig.  7.  At  the  big  end,  a 
cylindrical  block  at  the  base  of  the  stand,  is  put  in 
position,  the  reduced  ends  resting  in  V-blocks  while 
the  gudgeon-pin  hole  takes  a  cylindrical  plug.  The  rod 
is  rocked  under  the  indicator,  which  has  four  bearing 
plugs  and  thus  indicates  twist  in  two  directions  at 
right  angles. 

The  fixture  shown  in  Fig.  8  will  indicate  wear  at  any 
point  on  the  contour  of  the  cam.  The  camshaft  rests  in 
two  end  bearings  A  and  B,  a  sliding  fixture  C  carries 
the  pointer  D  and  a  vertical  train  of  wheels  drives  an 
overhead  splined  shaft  E.  On  the  latter  is  a  large  disk 
F,  on  the  face  of  which  are  engraved  enlarged  contours 
of  four  inlet  and  exhaust  cams.  Lever  G  bears  at  one 
end  on  the  cam  undergoing  inspection  and  the  move- 

ment of  this  end  of  the  lever  caused  by  the  rotation 
cf  the  cam  is  magnified  five  times  at  the  other  end. 
This  movement  gives  a  vertical  motion  to  pointer  D 
which  thus  travels  across  the  face  of  the  disk  and,  by 

FIG.   7— FIXTURE   FOR   TESTING   CONNECTING   RODS 
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comparison  with  the  path  engraved,  indicates  the  cam 

wear.  The  twist  of  the  camshaft  is  also  indicated  by 

comparing  the  paths  obtained  with  those  already  en- 
graved. The  limit  of  wear  permitted,  as  shown  by  the 

indicator  is  0.002  inch. 

Grinding  the  crankshafts  follows  standard  procedure 
in  Landis  machines.  To  avoid  changing  the  heads,  the 

grinding  machines  are  arranged  in  blocks  of  three,  one 
machine  for  the  three  main  bearings  and  two  machines 
which  between  them  deal  with  the  four  throws.  The 
nine  standards  for  diameter  range  in  steps  of  0.02  in. 

to  scrapping  point.  In  grinding,  the  tolerance  per- 
mitted is  half  a  thousandth.     The  men  work  to  micro- 

heated  die-casting  machine  is  employed,  Fig.  10  illus- 
trating the  machine  open,  that  is,  with  the  head  swung 

round  through  90  deg.  The  molten  metal  is  forced  into 
the  die  by  the  manipulation  of  a  handle.  The  die  will  be 
seen  in  place  on  the  head.  The  bearings  are  produced 
at  the  rate  of  60  to  the  hour  by  this  machine  and  are 
in  four  sizes  for  each  standard  type  of  bus.  Thus,  for 

the  latest  type  the  range  is  from  51  to  54  mm.  diam- 
eter; for  another  type  of  bus  from  48  to  51  mm.,  and 

for  an  older  bus  from  43.5  to  48  millimeters. 
In  the  final  position  on  the  stand,  the  cranks  are 

ready  for  operation  in  the  reaming  and  running-in 
machine.  Fig.  11,  to  which  the  re-metaled  crankcases 

FIG.    8 — CAM   TESTING   APPLIANCE 

meters  and  gages,  the  leading  hands  testing  by  master 
gages  of  caliper  type.  The  output  from  the  machines 
is  24  crankshafts  a  day.  Fig.  9,  which  is  intended  to 
illustrate  a  block  of  grinding  machines,  is  perhaps 
rather  too  crowded  for  that  purpose  but  it  shows 
pretty  clearly  at  the  left  the  stand  used  with  each  set 
of  machines.  The  stand  rotates  and  one  of  its  four 
sides  is  kept  supplied  for  the  use  of  the  first  operator, 
who,  on  the  completion  of  his  operation  on  a  given  crank, 
places  it  on  the  second  face  of  the  stand  which  acts  as  a 
feeding  point  for  the  second  operator,  and  so  on. 

For  the  production  of  the  crankshaft  bearings  a  gas- 

are  delivered.  This  special  machine  was  designed  at 
Chiswick  and  is  double  headed,  one  head  being  con- 

cerned with  boring  or  reaming  and  the  other  with 
running-in.  Between  the  two  heads  is  a  four-armed 
table  giving  four  positions  for  the  whole  operation.  In 
the  first  position  the  finished  crankcase  is  taken  off 
and  another,  previously  ground  on  the  horizontal  joints, 
is  located  on  the  jig,  being  fastened  at  each  end  by  a 
clamp.  A  bearing  for  the  boring  bar  is  provided  at 
each  end  of  the  jig,  while  near  the  center  is  a  steady- 
rest  which  can  be  opened  to  allow  the  cutter  to  pass. 
In  the  second  operation  the  bearings  are  reamed  to  a 

PIG.   9 — CRANKSHAIT   GKINDING   SECTION 
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the  boring  bar  at  about  mid  position,  is  showTi  both 
open  and  closed  in  Fig.  12.  A  split  bush  carries  the  bar 
and  is  itself  a  sliding  fit  in  the  steady-rest  bracket. 
Passing  through  and  machining  the  central  bearing  of 
the  crankcase,  the  cutter  pushes  the  split  bush  through 

FIG.    12— CENTRAL,    STEADYREST    FOR    BORING    BAR 

the  bracket  and  when  thus  released 

the  two  ends  open  scissor-like,  the 
tension  spring,  (not  shown)  effect- 

ing this  movement.  The  cutter  can 
therefore  pass  and  the  split  bush  is 
replaced  in  the  bracket  by  hand.  The 
whole  steadyrest  has  to  be  removed 
before  the  crankshaft  is  put  into 
place.  The  steadyrest  registers  in 
the  jig  and  is  fixed  by  a  bolt  through 
the  top.  In  the  reaming  operation 
about  1  mm.  is  removed,  leaving 
about  one-thousandth  for  the  run- 
ning-in.  The  speed  used  is  200  r.p.m. 
and  the  feed  4J  in.  per  minute.  For 
running-in,  the  crank  is  coupled  to 

FIG.  11 — REAMING  AND  RUNNING-IN  MACHINE 
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I'lG.  in— DFTAILS  OF  BORING  AND  Rl'NXING-IN   MACHINE 

back  being  used  for  driving  by  a  cross  pin.  The  cutter 
is  drawn  through  the  three  main  bearings  of  the  crank- 
case,  guided  by  the  three  steady  bearings.  For  the  idle 
time  between  bearings,  the  cutter  feed  can  be  speeded 
up  mechanically,  but  the  operator  commonly  moves  the 
bar  by  hand.    The  automatic  steadyrest  which  supports 

a  30-hp.  motor  and  driven  at  200  r.p.m.,  the  bearings 
being  fed  with  oil  and  gradually  tightened.  Satisfac- 

tory running  is  shown  by  the  reading  of  the  ammeter 
on  the  driving  motor.  The  leading  details  of  this 
machine  can  be  gathered  from  Fig.  13. 

The  big  ends  of  the  connecting  rods  are  bored  on  a 
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horizontal  machine,  the  two  heads  of  which,  each  with 

boring  tool,  are  fed  towards  the  center  by  a  right-  and 
left-hand  screw  in  the  bed.  The  central  horizontal  table 

is  pivoted  and  carries  four  uprights,  each  for  one  con- 
necting rod.  At  the  top  of  each  jig  is  a  pin  to  represent 

the  gudgeon  pin  and  the  lower  end  of  the  rod  is  posi- 
tioned by  a  plug  and  secured  by  a  clamp  at  the  front. 

The  boring  cutters  vary  in  a  series  of  sizes  according 
to  the  standard  of  the  crank  throw,  as  indicated  by 

paint  marks.  The  heads  are  run  at  200  r.p.m.,  the  feed 

being  40  to  the  in.  Two  rods  are  machined  while  the 

jigs  for  the  other  positions  are  being  got  ready. 

The  cylinder-boring  machine  has  a  four-position  table 
with  a  duplex  boring  head  at  one  end  of  the  bed,  while 
at  the  other  end  a  lapping  head  may  be  added.  It  is 

the  practice  to  finish  direct  from  the  boring  tool,  and 
the  machine  is  timed  to  complete  the  work  in  20  min. 
Where  a  bore  is  otherwise  up  to  limits,  it  is  usual  to 
grind  out  the  top  ridge  only.  Wear  of  0.01  in.  is  allowed 
before  re-boring,  the  maximum  amount  of  metal  re- 

moved being  l  mm.  on  a  side  or  1  mm.  total  from  the 
original  size.  For  securing  the  cylinder  blocks  two 
fixtures  are  used,  the  other  two  positions  being  for 
cylinders  of  a  different  type.  The  cylinder  casting  is 
bolted  to  the  face  of  the  fixture,  being  brought  to  posi- 

tion by  means  of  plug  gages. 

Sending  the  Expert  Along 
By  F.  p.  Terry 

SEVERAL  contributions  have  appeared  in  the  Amer- 
ican Machinist  recently  dealing  with  the  question, 

"Should  the  machine  tool  manufacturer  follow  up  in- 
quiries by  sending  along  an  expert,  or  simply  quote  a 

bedrock  price  and  leave  the  customer  to  decide  for 

himself  on  the  take-it-or-leave-it  principle?"  Some 
writers  prefer  the  latter  method,  and  hold  the  view 
that  the  expert  is  an  unnecessary  waste  of  money  which 
they  are  called  upon  to  pay  directly  or  indirectly. 
Writing  from  a  long  experience  of  purchasing  machine 
tools,  I  have  always  upheld  and  appreciated  a  visit 

from  the  manufacturers'  expert,  providing  he  is  of 
the  right  kind.  I  think  that  the  writers  who  hold  the 

opposite  view  ai-e  the  ones  in  most  need  of  the  expert 
to  enlarge  their  knowledge  of  machine  tools,  as  I  have 
generally  found  that  the  man  who  knows  more  than 

a'  little  about  them  is  the  most  anxious  to  increase  his 
knowledge  by  a  visit  from  the  expert. 

Some  years  ago  I  received  a  moral  lesson  on  this 
question  which  I  think  is  well  worth  passing  along.  I 
obtained  a  position  as  machine  shop  superintendent 
with  a  firm  who  specialized  in  what  we  will  call  blowers, 
having  works  in  Britain  and  America,  also  branch 

offices  in  every  part  of  the  world  that  the  "old  man" 
thought  worth  while.  This  "old  man"  had  a  good  deal 
to  do  with  my  appointment,  and  I  admired  his  way  of 
conducting  business.  If  he  wanted  anything  done  it 
had  to  be  done  quickly,  but  should  you  want  his  decision 

on  any  point  that  didn't  interest  him,  he  would  inform 
you  that  he  was  only  acting  in  an  advisory  capacity 
as  a  chairman  and  would  put  you  in  touch  with  some- 

one else,  with  the  possibility  that  later  on  he  would 
upset  everything  by  becoming  suddenly  interested.  Re- 

garding the  purchasing  of  machine  tools,  he  always 
adopted  with  me  his  quick  attitude,  and  I  soon  had 
$10,000  worth  of  new  machine  tools  to  assist  me  in 
getting  out  blowers.     In  addition  to  purchasing  these 

I  was  also  responsible  for  the  item  known  as  manufac- 

turing costs,  and  naturally  the  "old  man's"  numerous 
branches  and  the  sending  along  of  a  highly  paid  drafts- 

man salesman  to  follow  up  an  enquiry  for  a  $40  blower 

"got  my  goat,"  and  at  one  conference  on  co.sts  I  let 
everyone  know,  the  "old  man"  included,  what  I  thought 
about  the  whole  business.  The  "old  man"  allowed  me 
to  finish,  and  then  said  very  quietly: 

The  Proper  Way  of  Buying  or  Selling 

"Terry,  you  have  done  wonders  in  producing  our 
blowers;  you  have  cut  costs  enormo.isly;  you  read 
advertisements  and  study  everything  about  machine 
tools  and  what  they  will  do,  and  I  do  not  think  there 
is  a  man  in  this  country  could  equal  you,  but  if  you 
got  ten  yards  away  from  a  machine  shop  you  would 
be  lost.  You  have  bought  thousands  of  dollars  worth 
of  machine  tools  for  us,  all  highly  satisfactory,  but  you 
know  nothing  about  buying  or  selling  in  its  proper 
sense.  I  have  directly  bought  only  one  machine  tool  in 

my  life,  and  it's  that  little  twist  drill  grinding  machine 
that  I  see  you've  tucked  away  in  a  corner  of  the  tool- 

room, but  that  transaction  taught  me  something  that 

you  don't  know.  When  I  was  establishing  my  American 
business,  my  partner  and  his  lawyer  came  over  here  to 
settle  up  matters  which  had  been  left  over  when  I 
visited  them.  On  their  arrival  they  had  a  friend  with 
Ihem  making  a  sort  of  a  holiday  of  the  trip. 

"When  I  was  taking  the  whole  party  through  the 
machine  shop,  this  friend  pulled  out  a  picture  of  a 
new  twist  drill  grinding  machine  he  had  brought  out, 
and  told  me  it  was  the  very  thing  I  wanted.  I  asked 
him  the  price,  and  he  informed  me  that  it  was  $240. 
I  replied  that  there  did  not  appear  very  much  in  it 

for  all  that,  and  he  at  once  retorted,  'I  am  not  selling 
the  machine  for  "what  is  in  it"  but  for  "what  you  will 
get  out  of  it."'  Terry,  I  bought  that  machine  and  I 
have  been  selling  my  blowers  on  the  same  lines  ever 
since.  You  object  to  me  sending  along  an  expert  to 
sell  a  $40  blower,  but,  in  fact,  he  really  goes  to  see 
if  the  prospective  customer  is  going  to  get  more  out 
of  it  than  he  puts  in.  If  he  cannot,  we  do  not  sell; 
if  he  can,  we  fix  him  up,  knowing  full  well  that  he  will 
never  go  anywhere  else  for  blowers  in  the  future,  and 
will  also  talk  a  good  deal  about  it  to  our  mutual  benefit. 

If  we  draw  a  blank,  our  man's  time  is  not  wasted,  as 
he  makes  a  day  of  it  by  calling  upon  everyone  in  the 
district  that  can  use  blowers,  and  I  know  of  one  case 
where  following  up  an  enquiry  for  a  $40  blower  brought 
along  two  installations  of  over  $5,000  each.  Of  course. 
Terry,  there  are  a  few  people  using  blowers  who  buy 

them  for  "what  is  in  them,'  but  our  competitors  can 

look  after  them." There  was  a  good  deal  more  in  this  lecture,  but  I 

am  quite  sure  the  "old  man"  was  right,  and  the  fortune 
he  left  behind  proved  it.  Ever  since  that  time  I  have 
bought  machine  tools  with  a  different  perspective  alto- 

gether, and,  as  I  had  proved  years  before  that  the  well 
advertised  machine  was  the  cheapest  from  a  money 
point  of  view,  my  education  was  well  advanced. 

Today,  when  considering  the  purchase  of  machine 
tools,  I  first  study  the  advertisement  carefully  before 
sending  along  the  inquiry,  after  which  I  am  delighted 

to  meet  the  expert  for  further  information  as  to  "what 
we  will  get  out  of  it."  Price  is  only  a  secondary  con- 

dition, and  so  long  as  a  prospective  customer  does  not 
ask  for  an  expert  in  the  case  of  repeat  orders,  this 
method  is,  I  am  sure,  the  best. 
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President  and  Ghief  Engineer 

Dowd  dngineering   Company,  J/ew  York  Giiy 

Design  of  working  gages  continued — Gaging  of  gear  teeth — Templet  gages — Caging  shoulder 
distances  and  flanges — Application  of  flush-pin  gages 

IT  IS  occasionally  difficult  to  draw  a  definite  line  to 
separate  work  and  inspection  gages,  as  the  two 
types  overlap  each  other  to  some  extent  on  certain 

kinds  of  work.  In  the  gaging  of  spur  and  bevel  gears, 
for  example,  the  gages  used  during  the  machining  of 
the  work  are  in  some  cases  closely  affiliated  with  those 
later  used  for  the  final  inspection.  The  gaging  of  gears 
and  gear  tooth  shapes  is  one  of  the  most  important 
matters  with  which  the  tool  engineer  comes  in  contact. 
A  clear  understanding  must  therefore  be  reached  as 
to  the  reasons  why  certain  gear  dimensions  and  shapes 
are  of  importance.  To  those  of  us  who  can  look  back 

twenty  years  or  so  and  remember  the  "grinding  and 
howling"  gears  frequently  heard  on  the  streets  as  auto- 

mobiles of  that  day  labored  along,  the  quiet  running 
mechanisms  of  the  present  day  reveal  the  amount  of 
study  and  experiment  which  has  done  so  much  to  im- 

prove the  situation.  The  improvements  have  been  in 
more  than  one  direction,  and  they  apply  not  only  to 
the  process  of  machining  but  also  to  better  methods 
of  gaging. 

Factors  Entering  into  Gaging 

In  considering  the  important  points  connected  with 
the  manufacture  and  gaging  of  gears,  the  following 
items  are  of  interest: 

(1)  The  diameter  of  the  gear  blank,  no  matter 

whether  it  is  a  spur  or  bevel  gear,  is  of  gi-eat  im- 
portance, because  from  it  the  depth  of  the  tooth  is 

determined,  and  consequently  the  pitch  diameter.  In 
gaging  the  diameter  of  a  gear  blank  no  principles  are 
involved  which  have  not  previously  been  taken  up;  and 
it  is  therefore  unnecessary  to  go  into  details  in  regard 
to  the  gaging  of  this  portion  of  the  work,  as  the  only 
requirement  is  a  snap  gage  of  standard  form. 

(2)  The  shape  of  the  teeth  is  a  very  important  factor 
in  a  train  of  smooth  running  gears.  The  greatest  care 
is  taken  in  determining  a  correct  tooth  shape,  and  a 
number  of  methods  have  been  tried  out  in  order  to 
make  comparisons  between  the  theoretical  form  and  the 
actual  form  produced  by  the  gear  cutting  machine. 
Under  the  heading  of  Inspection  Gages  we  shall  take 
up  this  matter  more  fully.  During  the  machining  of 
the  work,  the  shape  is  usually  determined  by  means  of 

•  For.  the  authors'  forthcoming  hook.    All  rights  reserved. 

a  templet  of  such  form  that  it  can  be  applied  to  the 
gear  tooth  and  also  between  the  teeth. 

(3)    The  depth  of  the  tooth  must  be  properly  gaged 
if  accurate  results  are  to  be  obtained.     Although  the 

FIG.  335— APPLICATIONS  OF  GAGES  TO  SPUR  AND 
BEVEL.  GEARS 

depth  in  itself  is  for  the  purpose  of  clearance,  it  will 
be  seen  that  the  pitch  line  and  depth  go  together,  due 
to  the  shape  of  the  cutter  used  in  machining  the  tooth. 
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Therefore,  it  is  advisable  to  gage  the  depth  of  the  tooth 

separately  from  the  gaging  of  the  pitch  diameter. 

(4)  The  thickness  of  the  tooth  at  the  pitch  line  is 

■very  carefully  measured  while  the  work  is  in  process. 
Measurement  is  taken  straight  across  the  tooth  at  the 

pitch  line,  the  position  of  which  is  determined  from  the 
outside  of  the  blank.  It  will  thus  be  understood  that 

any  deviation  from  the  correct  outside  diameter  of  the 
blank  will  affect  the  gaging  of  the  tooth  thickness.  The 

rolling  action  of  gear  teeth  with  each  other  is  de- 
pendent very  largely  upon  having  the  theoretically 

correct  pitch  circles,  and  at  the  point  where  the  circles 
are  tangent  to  each  other  the  thickness  of  the  tooth 
must  be  measured.  After  the  gears  have  been  ma- 

chined, these  points  are  carefully  checked  by  inspection 
gages  which  we  shall  illustrate  in  another  article. 

(5)  The  diameter  and  concentricity  of  the  pitch 
circle  with  the  center  of  rotation  are  important  points 

in  the  gaging  of  gears,  but  they  cannot  be  determined 
except  by  an  inspection  system. 

In  addition  to  the  points  mentioned,  the  center  dis- 
tances at  which  various  gears  rotate,  the  alignment  of 

the  axes  of  rotation  and  some  other  matters  are  also 
of  importance  and  will  be  taken  up  later.  In  the 
measurement  of  bevel  gears,  the  angle  of  the  teeth  and 
the  back  angle  must  also  be  taken  into  consideration. 
It  is  very  important  to  make  sure  that  the  sides  of 
gear  blanks,  whether  they  are  spur  or  bevel,  are  finished 
accurately  in  relation  to  the  hole,  in  order  that  the 
gears  may  not  be  sprung  out  of  truth  after  they  have 
been   assembled   in    the   completed   mechanism.      Gears 
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PIG.  536 — TYPES  OF  TEMPLETS  FOR  SHOULDERS 
AND  n^iANGES 

ai-e  frequently  drawn  up  against  the  shoulder  and  if 
they  are  not  true  there  will  be  a  binding  or  cramping 
action  in  the  finished  mechanism.  Also,  when  as- 

sembling on  an  arbor  for  machining  purposes,  trouble 
may  be  caused  by  inaccurate  work  in  facing.  In  the 
case  of  bevel  gears,  the  angular  faces  must  also  be  care- 

fully gaged  with  relation  to  the  hole,  but  a  simple  form 
of  gage  can  be  used  for  this  purpose  which  does  not 
differ  greatly  from  others  previously  described. 

In  Fig.  535  are  shovra  several  applications  of  gages  to 
spur  and  bevel  gears.     In  the  example  illustrated  at  A 

a  templet  form  of  gage  is  shown  at  B  such  as  u.sed  to 
determine  the  shape  between  the  teeth.  If  this  type  of 
templet  is  used  as  a  work  gage,  it  will  show  by  its  posi- 

tion in  relation  to  the  teeth  whether  or  not  the  tooth 
has  been  cut  deeply  enough,  provided  that  the  cutter 
shape  is  correct.  The  templet  is  frequently  made  in 
knife  edge  form,  as  shown  in  the  end  view  C,  in  order 
that  a  line  contact  may  be  obtained  on  the  tooth.  The 
workman  holds  the  gear  up  to  the  light  and  determines 
the  correctness  of  the  contour  by  noting  the  variation 
between  the  tooth  and  the  templet. 

Gaging  of  Gear  Teeth 

The  outside  of  the  tooth  is  gaged  in  a  similar  man- 
ner, the  templet  being  of  the  form  shown  at  B.  Any 

variations  in  the  thickness  of  the  tooth  and  errors  in 
the  contour  will  be  apparent  by  noting  the  differences 
between  the  templet  and  the  tooth.  It  must  be  under- 

stood that  both  these  templet  gages  are  for  use  in  the 
factory    when    setting    up    the    machine    and    starting 
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FIG.  5.37 — PRINCIPLES  OF  SHOLLDER  GAGING  AND 
THEIR  APPLICATION 

production.  They  also  determine  whether  cutters  are 
doing  their  work  properly,  or  not. 

The  principles  of  a  work  gage  which  can  be  used 
to  determine  the  thickness  of  the  tooth  and  the  relation 
of  the  pitch  circle  to  the  outside  diameter  of  the  blank, 
are  shown  at  E.  This  device  is  a  comparatively  simple 
form  of  gage  which  uses  the  same  principles  as  the 
micrometer  gear-tooth  caliper.  The  two  members  F  and 
G  are  so  arranged  that  they  will  measure  the  thickness 
of  tooth  at  the  pitch  line  at  the  points  H  and  K.  The 
depth  is  determined  by  a  sliding  member  L,  which  is 
adjusted  and  set  positively  the  correct  distance  from 
the  outside  of  the  blank  to  the  pitch  circle.  This  type 
of  gage  is  of  simple  form,  but  refinements  in  the 
nature  of  adjustments  can  easily  be  provided  if  it  seems 
desirable. 

A  templet  form  of  gage  used  for  determining  the 
relation  of  the  angles  in  a  bevel  gear  is  shown  at  M. 
The  angular  surfaces  of  the  gear  at  N  and  at  0  bear 
a  distinct  relation  to  the  back  face  P,  so  that  by  using 
the  gage  in  the  form  shown  any  variations  will  be 
readily  determined.  It  is  seldom  necessary  to  use  gages 
of  more  intricate  form  than  these  when  gaging  gears 
previous  to  the  inspection.  It  is  understood,  however, 
that  such  portions  as  the  diameter  of  the  hole,  shoulder 
distances,  thickness  of  flanges  and  depths  are  also  gaged 
by  the  use  of  standard  forms  and  types  of  gages. 

Other  matters  in -connection  with  the  gaging  of  gears 
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will   be   described    more    fully    under   the    heading   of 
Inspection  Gages. 

In  the  gaging  of  shoulder  distances  and  flanges  a 
great  deal  depends  upon  the  accuracy  required  in  the 
work.  When  shoulders  are  to  be  kept  within  tolerances 
of  0.001  to  0.003  in.,  the  gaging  problem  requires  more 

careful  consideration  than  if  the  tolerance  is  ±  u'l  in. 
For  the  latter  condition  templet  gages  are  often  suffi- 

cient to  fulfill  the  requirements,  while  in  the  more  ac- 
curate work  other  forms  must  be  devised.     Fig.  536 

In  general,  however,  this  type  is  not  good  for  inside 
work,  as  the  operator  cannot  see  clearly  the  points  that 
he  is  gaging  and  therefore  there  is  a  possibility  of  er- 

rors. In  general  principle  this  gage  is  the  same  as 
that  shown  at  E,  except  that  it  is  applied  inside  instead 
of  outside.  A  type  of  snap  gage  for  an  inside  flange 
is  shown  in  the  example  at  N.  This  is  a  limit  gage 
having  a  slot  at  0  and  another  at  P,  each  of  these  slots 
being  ground  to  the  limits  required.  Gages  of  this  sort 
are  usually  made  from  sheet  metal  i  in.  thick  and  up- 

wards, depending  on  the  size  and  nature  of  the  work. 
When  the  tolerances  on  work  are  exacting  and  when 

the  work  itself  consists  of  several  shoulders  which  must 
bear  a  definite  relation  to  each  other,  templet  gages  are 
not  sufficiently  accurate  to  meet  the  requirements.  It 
should  always  be  remembered  by  the  designer,  however, 
that  accurate  shoulder  distances  are  difliicult  to  machine, 
for  which  reason  it  is  advisable  to  allow  as  much  tol- 

erance as  possible  in  cases  of  this  kind.  Fig.  537  illus- 
trates some  of  the  principles  used  in  shoulder  gaging 

and  their  application.  The  example  A  is  a  steel  shaft 
having  two  diameters  which  are  to  be  machined  at 
B  and  C.  The  distance  D  is  important  and  it  should 
be  gaged  from  the  end  of  the  work.  The  distance  C 
is  also  to  be  accurately  made,  while  that  at  B  depends 
on  the  other  two  dimensions.  It  is  not  usually  advis- 

able to  attempt  to  gage  depths  from  two  different  sur- 
faces, and  therefore  any  gages  made  to  determine  the 

distances  C  and  D  should  be  so  arranged  that  they 
register  from  the  same  point.  No  attempt  should  be 
made  to  gage   diameters  witl^  the   same   gage  that  is 
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shows  the  applications  of  several  types  of  simple  gages 
to  shoulder  work  and  flanges.  The  example  shown  at 
A  is  of  the  simplest  variety,  consisting  only  of  a  steel 
templet  B  squared  up  at  the  end  C  and  having  a  line 
on  it  at  D  to  indicate  the  length  required. 

In  tha  example  E  a  slight  improvement  is  seen  by 
carrying  the  end  of  the  gage  over  as  shown  at  F,  in- 

stead of  using  a  line  as  in  the  previous  example.  In 
using  the  latter  type  of  gage  the  workman  determines 
the  length  by  noting  whether  the  end  G  strikes  the 
flange,  leaving  a  space  at  H,  or  whether  a  contrary 
effect  is  produced.  In  the  first  case  the  operator  will 
know  that  the  shoulder  distance  is  not  long  enough, 
while  in  the  latter  instance  it  will  be  evident  that  it 
is  too  long.  The  same  principle  can  be  applied  with 
tolerances,  if  desired,  by  using  a  form  like  that  shown 
at  K.  In  this  example  a  tolerance  of  0.010  in.  is  pro- 

vided for  the  go  and  no-go  limits.  Another  form  which 
gives  the  same  effect  is  shown  at  L.  There  is  no  par- 

ticular choice  between  these  two  types  except  the  fancy 
of  the  designer. 

In  applying  a  templet  form  of  gage  to  determine  a 
given  depth  in  a  hole  the  form  shown  at  M  can  be  used 
in  .some  cases,  providing  the  tolerances  are  not  too  fine. 

FIG.  53!) — OTHER  APPLICATIONS  OF  FUJSH-PIN  GAGES 

used  for  determining  shoulder  distances.  The  diam- 
eters would  be  kept  within  limits  by  means  of  snap 

gages. In  the  example  E  a  single  shoulder  is  to  be  gaged 
from  the  end  of  the  work  G.  The  body  of  the  gage  F 
is  made  of  machine  steel  hardened,  ground  and  lapped 
where  necessary,  and  it  is  fitted  with  a  pin  K  so  placed 
that  it  strikes  again.st  the  shoulder  of  the  work.  The  pin 
is  prevented  from  falling  out  of  the  gage  by  a  retainer 
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L.  One  end  of  the  pin  M  is  ground  flat  while  the  other 
is  relieved  as  shown  at  N.  The  amount  of  this  relief 
is  determined  by  the  tolerance  permitted  on  the  work. 
In  using  this  type  of  flush-pin  gage  the  workman  places 
it  on  the  work  until  the  portion  G  strikes  the  end  of 
the  shaft.  He  then  pushes  the  flush-pin  forward  until 
the  end  M  strikes  the  shoulder.  By  noting  the  position 
of  the  end  of  the  pin  in  relation  to  the  gage,  he  can 
determine  whether  the  work  is  within  the  required  lim- 

its or  not. 
Another  application  of  the  same  form  of  gage  to 

the  gaging  of  two  shoulders  is  shown  at  0.  In  this 
case  the  sleeve  P  slips  over  the  end  of  the  work  as 
shown,  and  the  two  shoulders  are  gaged  by  noting  the 
relation  of  the  pins  Q  and  R  to  the  end  of  the  gage. 

Construction  of  Flush-Pin  Gage 

An  enlarged  view  of  a  flush-pin  gage  is  shown  at  S 
in  order  to  bring  out  some  of  the  important  points. 
The  gage  sleeve  is  knurled  at  Y,  the  knurling  is  cut 
away  at  X  and  the  corners  nicely  rounded  or  chamfered, 
and  there  is  a  relief  at  each  end  at  W  and  T.  These 
ends  are  ground  square  with  the  hole.  The  flush  pin 
is  relieved  on  the  end  at  V  and  the  two  shoulders  are 
ground  perfectly  square.  The  pin  Z  simply  acts  as  a 
retainer  to  prevent  the  flush  pin  from  coming  out. 
The  inside  cylindrical  portion  and  the  end  V  must  be 
ground  and  lapped  to  size.  A  little  attention  paid  to 
detail  in  designing  any  type  of  gage  is  fully  repaid  by 
the  workmanlike  appearance  of  the  finished  product. 
It  is  an  easy  matter  to  determine  the  amount  of  gaging 
experience  which  a  designer  has  had,  by  the  appearance 
of  the  gages  which  he  designs. 

Several  other  applications  of  the  flush  pin  to  a 
gaging  proposition  are  shown  in  Fig.  538.  In  the  ex- 

ample A  a  difficult  problem  was  encountered,  as  a  shoul- 
dered tapered  shaft  was  to  be  gaged.  In  order  to 

prevent  the  piece  which  fits  the  taper  from  striking 
the  shoulder  before  it  has  made  positive  contact  with 
the  taper,  the  shoulder  must  be  gaged  in  relation  to 

the  taper.  Thei-e  is  no  particular  difficulty  in  the 
design  of  the  gage  itself  after  the  idea  has  once  been 
worked  out.  The  collar  C  is  of  steel,  and  it  is  made  up 
to  fit  the  taper  portion  B.  The  relation  of  the  taper 
to  the  shoulder  is  determined  by  the  position  of  the  pin 
E  and  the  amount  of  projection  on  the  face  of  the  gage. 

If  the  tapered  portion  of  the  woi'k  is  too  small,  the 
collar  will  go  on  the  taper  further,  and  therefore  the 
pin  will  protrude  a  greater  distance  beyond  the  face 
of  the  gage.  If  the  tapered  portion  is  too  large  the  pin 
will  not  protrude  at  all,  and  thus  will  indicate  that  it 
is  oversize.  The  general  principles  of  this  gage  are 
exactly  the  same  as  those  previously  described. 

A  flu^h-pin  type  of  gage  is  frequently  used  for  de- 
termining depth,  as  shown  in  the  example  at  F.  In 

this  illustration  the  body  of  the  gage  is  made  of  steel 
and  ground  square  so  that  it  rests  on  the  surface  G. 
It  i3  knurled  on  the  outside  and  relieved  at  K  to  make 
an  attractive  finish  and  to  avoid  a  ragged  appearance. 
The  pin  L  is  cut  away  on  the  end  in  the  usual  manner 
to  correspond  with  the  amount  of  tolerance  permitted. 
The  end  of  the  gage  0  is  ground  flat  and  square  with 
the  body.  A  retaining  pin  M  is  used  to  limit  the  action 
of  the  pin  and  a  light  spring  N  is  used  to  keep  the  plug 
down  on  the  work. 

In  this  connection  it  is  well  to  state  that  the  use  of 

springs  in  flush-pin  gages  is  not  always  advisable. 
There  seems  to  be  some  difference  of  opinion  about  the 

matter  and  many  designers  use  no  springs  whatever. 
Others  use  a  very  light  piano  wire  spring,  the  size  of 
which  depends  on  the  work  which  it  has  to  do.  There 
is  always  a  certain  amount  of  danger  in  using  the 
spring  fort  fear  that  the  workmen  may  not  overcome 
the  pressure  of  the  spring  in  making  the  contact  of 
the  gage  on  the  work. 

When  work  is  of  large  size,  as  in  the  example  shown 
at  P,  a  heavy  and  cumbersome  gage  would  be  diflicult 
to  handle,  and  yet  the  amount  of  surface  to  be  covered 
is  considerable.  Aluminum  can  often  be  used  on  ac- 

count of  its  lightness,  and  if  properly  reinforced  and 
ribbed  it  will  fulfill  the  requirements.  In  the  example, 
the  gage  Q  is  made  from  aluminum  and  ribbed  as 
shown.  A  light  section  is  used  throughout  in  order  tb 
keep  down  the  weight  as  much  as  possible.  Steel  strips 
at  R  and  S  are  fastened  to  the  body  of  the  gage  arid 
ground  in  position.  Steel  washers  are  also  used  at 
T  and  U  and  ground  off  after  assembly  with  the  body 
of  the  gage.  The  flush  pins  V  and  W  are  of  the  same 
variety  as  those  previously  shown  and  the  general 
method  used  is  the  same.  In  this  example  there  are 
two  shoulders  to  be  measured  from  the  upper  surface  X. 
The  designer  will  do  well  to  consider  the  use  of  alu- 

minum in  all  cases,  whether  steel  or  cast-iron  bodies 
are  required,  and  when  lightness  is  an  important 
matter. 

Application  of  Flush-Pin  Gages 

When  a  curved  surface  is  to  be  gaged  from  a  plain 
surface  the  ffush-pin  type  of  gage  may  often  be  found 
useful.  In  the  example  A  shown  in  Fig.  539  the  work  B 
has  a  curved  surface  C  which  must  be  machined  in 
accurate  relation  to  the  faces  D  and  E.  A  very  simple 
form  of  gage  will  give  excellent  results  for  work  of 
this  character,  and  the  gage  shown  at  F  is  one  of 
this  type.  The  body  of  the  gage  is  made  of  steel  and 
ground  to  a  plane  surface  on  the  side  which  fits  against 
the  surfaces  D  and  E  on  the  casting.  The  ffush  pin  G 
is  made  in  the  ordinary  manner,  except  that  the  lower 
end  is  pointed  so  that  it  will  make  proper  contact  with 
the  curved  surface.  The  upper  part  of  the  gage  is 
finished  on  two  surfaces  H  and  K.  which  are  ground 
so  that  they  represent  the  tolerance  permitted  on  the 
work.  A  central  hole  is  drilled  in  the  gage  at  L,  and 
a  spring  can  be  used  here  if  desired.  In  order  to  make 
sure  that  the  ffush  pin  strikes  the  curve  at  the  correct 
point,  shoulders  can  be  applied  at  the  ends  of  the  gage 
to  locate  it  in  the  right  position. 

Another  application  which  illustrates  the  possibili- 
ties of  flush-pin  gages  is  shown  in  the  example  M. 

Here  an  angle  plate  A^  is  furnished  with  a  stud  O  on 
which  the  work  P  is  placed.  The  block  Q  is  mounted 
on  the  angle  plate  in  such  a  position  that  the  flush  pin  R 
can  be  moved  up  or  down  to  come  in  contact  with  the 
projecting  lugs  as  the  work  is  revolved.  The  tolerance 
is  naturally  determined  by  the  end  of  the  pin,  which 
is  cut  away  in  the  usual  manner.  There  are  two 
methods  in  common  use  when  designing  ffush-pin  gages. 
The  tolerance  may  be  determined  either  by  using  a  pin 
like  that  shown  at  R  with  the  end  cut  away  at  S  and  T 
so  as  to  indicate  the  tolerance,  or  else  the  gage  itself 
may  be  relieved  as  shown  at  U  and  the  pin  ground 
straight  across  the  top  as  indicated  at  V.  Some  de- 

signers favor  cutting  away  the  pin,  while  others  think 
it  better  to  relieve  the  top  of  the  gage  as  at  U.  Where 
a  pin  of  small  diameter  must  be  used  it  is  better  to 
relieve  the  top  of  thfe  gage  rather  than  the  pin. 
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American  Engineering  Stand- 
ards Committee  Reports  One 

Thousand  Simplification 

Opportunities 
MORE  than  1,000  outstanding  opportunities  for  the 

elimination  of  economic  waste  through  the  simplifi- 
action  of  varieties  and  sizes  of  products  are  presented 

in  the  first  analysis  of  findings  in  the  survey  of  simplifi- 
cation opportunities  which  has  been  carried  on  during 

recent  months  by  the  American  Engineering  Standards 
Committee  at  the  request  of  Secretary  Hoover  of  the 
Department  of  Commerce. 

This  is  in  the  form  of  a  summary  of  answers  to  a 
questionnaire  sent  out  by  the  American  Society  of 

Mechanical  Engineers,  one  of  the  member-bodies  of  the 
A.  E.  S.  C,  to  selected  lists  of  its  membership  which 
includes  all  members  of  its  professional  division,  and 
shows  123  suggestions  of  important  standardization 
opportunities  in  the  automotive  and  aircraft  industries; 
115  opportunities  in  building  material  industries;  54 
opportunities  among  electrical  appliances  and  supplies; 

291  opportunities  in  tools  and  other  machine  shop  equip- 
ment; 64  opportunities  in  paper,  catalogs,  books,  and 

printing;  200  opportunities  in  boilers,  valves,  pumps, 
pipe,  supplies  and  kindred  products;  37  opportunities  in 
the  railroad  field ;  and  191  opportunities  in  miscellaneous 
industries. 

The  A.  S.  M.  E.  questionnaire  called  for  suggestions 
as  to  three  distinct  types  of  simplification  opportunities, 
namely:  finished  products  in  which  the  number  of  lines 

could  be  reduced ;  finished  products  in  which  the  varie- 
ties of  each  line  could  be  reduced  in  number;  and  raw 

materials  of  construction  or  of  manufacture  which  may 
be  reduced  in  the  number  of  varieties  or  kinds. 

The  answers  to  this  questionnaire  represent  nation- 
wide distribution  of  opinion,  both  geographically  and 

from  the  point  of  view  of  variety  of  industry.  The 
A.  S.  M.  E.  is  the  first  of  the  member-bodies  of  the 
American  Engineering  Standards  Committee  to  submit 

a  summary  of  its  findings  in  this  survey.  The  Stan- 
dards Committee  has  asked  all  of  the  national  technical 

or  engineering  organizations  included  in  its  member- 
ship to  make  similar  surveys  in  their  respective  fields. 

Among  the  materials,  simplification  of  which  was 

suggested  in  the  answers  to  the  A.  S.  M.  E.  question- 
naire, are  the  following: 

Automotive  Industry 

Building  Industry 

Automobiles 
Automobile  accessories 
Axles 
Automobile  battery  sizes 
Lead  type  storage  batteries 
Automobile  body  hardware 
Automobile  body  parts 
Automobile  bodies 
Automobile  carburetors 
Automobile  chassis 
Brake  lining  rivets 
Detachable  chains 
Gasoline 

Automobile  headlights,  reflec- 
tors and  lenses 

Automobile  motors 
Automobile  rear  axles 
Spark  plugs 
Automobile  tires 

Automobile  tire  rims 
Tire  fabric 
Motor  trucks 
Trailer 
Tractors 
Wheels 
Wheel  parts 
Airplanes 
Airplane  struts,  wires,  cables 

and  speed  indicators 
Aircraft  starting  cranks,  and 

ratchets 
Altitude  meters 
Landing  wheels 
Landing  gears 
Propeller  hubs 
Turnbuckles 

Bicycles 

Red  brick 

Concrete  mixers  and  contrac- 
tors' plant 

Derricks 

Locks,  latches,  builders'  hard- ware 
Common  lumber 
Widths  of  flooring 
Thickness  of  wood 

Mouldings 

Colored  wall  plasters 

Road  or  street  making  mate- 

rial 

Roofing 

Building  and  roofing  papers 
Steel  sash  windows  and  doors 
Sash,  doors  and  millwork 

Electrical  Industry 

Electrical  attachment  plugs 

Diaphragms    on    radio    head 
sets 

Electrical  fixtures  and  boxes 

Lighting  fixtures 
Electrical  wiring  fittings 
Panelboards  and  switches 
Electric  fuses 

Electrical     motors,     motor 
bases  and  frames 

Electrical  sockets 
Electrical  vacuum  cleaners 
Transformer  oil 
Washing  machines 
Insulated  electrical  wires 

Machine  Shop 

Ball  bearings 

Bronze  bushings 
Drive  chains 

Conveyor  chains  and  sprock- 
ets 

Chucks 
Cotter  pins 
Flexible  couplings 
Rigid  couplings 
Direct  connected  machinery 
Die  notches  and  tongues 
Flat  taper  files 
File  handles 

Gears  and  gear  reductions 
Gear  tooth  forms 
Hand  tools,  hammers 
Joint  hangers 
Lathe  centers 
Lathe  and  drill  press  tapers 
Machine  tools  and  their 

equipment Machine  chucks 
Automatic  screw  machine  and 

turret  lathes 
Drill  presses 
Grinding  machines 
Plain  cylindrical  grinding 

machines 
Grinding  wheels 
Micrometers 

Oils 

Automobile  engine  oil 
Petroleum  lubricating  oils 
Cutting  compounds 
Core  oils 
Textile  oils 

Refined  petroleum 
Rivets 

Sell   rivets,   bolts,   nuts,   etc., 
by    the    thousand,    not    by 
weight 

Screws 
Screw     threads      (pipe     and 

bolt) 

Heads   on  bolts   and    screws, 
nuts  i  in.  machine  threads 
13  not  12 

Abolish     numbered     machine 
screws 

Nuts     (hot    punched,    cold 
punched) 

Shafting,  hangers  , 

Spindle  noses 
Stub  ends  for  push  rods 

Tapers 
Taper  pins 
Universal  joints 

Acetylene    welding   and    cut- ting blow  pipe 

Wrenches 
Wire  and  sheet  metal  gages 

Paper  and  Printing 

Accounting  Systems 

Uniform   system   of   co.^t   ac- counting 

Advertisements 
Bookbinding 

Calendars 
Catalogs 

Congressional  publications 
Filing  cabinets 
Filing  equipment 

Filing  systems 
Fountain  pens,  gold  pens 
Loose  leaf  files 
Magazines  and  catalogs 
Technical  publications 
Newspapers  and  magazines 
Office  equipment 
Paper  and  envelopes  ̂  
Paper  clips 
Printed  forms 

Power 

Cast  iron  heating  boilers 
Water  tube  boilers 
Boiler  horsepower  rating 
Boiler  fittings 
Anthracite  coal  (standard 

2,000  lb.  ton) 
Coke,  gas 

Coal  and  ash  handling  ma- chinery 

Electric  current,  phase  and 

cycle 

Plumbing  supplies 
Fire   plugs,  service  cocks, 

valves 
Valves  (all  sorts) 

Indicators 
Pressure,  vacuum,  hydraulic 

and  ammonia  gages 
Ammonia  fittings 
Steel  for  piping 

Reading  of  gas,  electric  and 
water  meters 
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Gas  meters 
Gas  making  apparatus 
Fuel  gases 
Packing 
Pipe  covering 
Pipe  hangers 
Pipe  wrenches 
Pipe  flanges 
Pipe  unions 
Fittings  on  ice  machines 
Fire  hydrant  and   hose  con- 

nections 
Railroads 

Air  brakes  for  railroads  Couplers  railroad  cars 
Box-car  roofs  Locomotive 
Freight  cars  Passenger  cars 
Gondola  cars  (dumping)  Manganese  steel  track 

Miscellaneous 

Soil  pipe  and  fittings 
Pumps 
Stokers 
Stoker  engines 
Steam  condensers 
Steam  engines  and  turbines 
Steam   traps,   injectors  and 

steam  separators 
Tanks 
Fans  and  blowers 

Acetylene  torches 
Air  hose 
Bakery  machinery 
Buttons 
Bobbins,  paper  tubes,  twister 

spools 
Chemical  glassware 
Glasswork  bottles 
Bottles 

Glass  jars  (re-used) 
Clothing 
Men's  collars 
Men's  underwear 
Men's  suits 
Women's  suits 
Women's  hats 
Women's  skirt  lengths 
Shoes  and  rubbers 
Shirts 
Woolen  blankets 
Furniture 
Desks,  office  furniture 
House  furnishings 
Office  fixtures 
Hand  trucks 
Low  grade  fertilizers 
Hand  forges 
Packing  cases 
Hooks 
Boxes  and  cans 
Shipping  containers 

Milk  cans 

Food  and  other  jars  and  con- 
tainers 

Cans,  bottles  and  containers 
Kitchen  utensils 
Wire  goods  for  the  home 
Paints  and  varnishes 

Separators-gas,  oil 
Oiling  systems  for  air  com- 

pressors, steam  and  gas 
engines 

Portable  air  compressors 
Gas  compressors 
Oil  field  equipment 
Pneumatic  hammers,  drills 
Sewing  machine  needles 
Sewing  machine  woodwork 
Soft  drinks 
Standardization  work 
Steels 
Steel  strand 
Stoves 
Trunks 
Garden  tools 
Talking  machine  parts 
Watches 
Weiurhing  scales,  automatic 
Well  casing 
Wheelbarrows 
Woodworking  machinery 

Depreciation  of  a  Lathe — 
Discussion 
By  E.  F.  DuBrul 

General  Manager  National  Machine  Tool  Builders'  Association 

THE  DISCUSSION  of  the  above  subject  by  C.  J. 
Morrison  on  page  576,  Vol.  58,  of  the  American 

Machinist,  and  L.  L.  Thwing  on  page  694,  Vol.  58,  would 
be  a  lot  clearer  if  these  gentlemen  had  not  used  the  term 

"value"  in  so  many  ways  and  senses,  as  to  lead  one  to 
say,  "a  plague  on  all  your  values."  Neither  one  in  using 
the  word,  uses  it  correctly  in  a  technical  economic  sense. 

Mr.  Thwing  mentions  value — sale  value,  residual 
value,  useful  value,  salvage  value,  sound  value,  and 
scrap  value.  Any  article  has  value  only  at  the  moment 
it  is  exchanged  for  a  price.  It  may  have  utility  at  any 
time  regardless  of  exchange.  It  may  have  great  utility 
and  yet  have  no  value,  as  in  the  case  of  air. 

Mr.  Thwing's  illustration  of  a  pair  of  shoes,  worn 
long  enough  to  be  comfortable,  but  not  long  enough  to 
be  shabby,  rather  missed  the  point.  The  value  of  those 
shoes  is  just  what  somebody  else  will  give  for  them. 

If  that  value  is  lower  than  the  utility  to  the  owner,  the 
owner  will  keep  the  shoes,  but  if  the  utility  to  the 
owner  is  below  the  value  that  he  can  get  in  exchange,  he 
will  sell  the  shoes. 

Mr.  Thwing  is  puzzled  by  what  he  thinks  is  "a  differ- 
ence between  sale  value  and  useful  or  sound  value  as 

evidenced  by  the  difference  in  sale  price  when  the  plant 
is  sold  as  a  going  business  as  compared  with  receipts 

by  dispersal,  as  the  auctioneers  now  call  it."  There 
may  be  no  good  will  whatever  included  in  the  first  sale. 
To  its  buyer  there  is  the  greatest  utility  of  having  a 
plant  readily  available,  completely  set  up,  going  and 
able  to  supply  goods  that  he  will  pay  for.  Such  a  plant 

may  have  completely  lost  its  good  will  by  mismanage- 
ment or  by  mistreatment  of  customers,  so  that  it  would 

be  better  for  the  new  owners  to  not  attempt  to  sell  its 
product  as  successors  of  the  previous  owners.  As  good 
will  is  quite  distinct  from  this  definite  utility  of  the 

going  plant,  why  not  clearly  recognize  the  distinction? 

Defining  Value 

In  using  the  term  "useful  value"  Mr.  Thwing  seems 
to  mean  "utility,"  and  even  so,  his  statement  is  wrong 
when  he  says,  "The  only  time  that  the  sale  or  salvage 
value  of  a  machine  equals  its  useful  value  to  its  owner 
is  when  said  owner  has  no  use  for  it  and  has  crossed 

it  off  his  books  as  an  active  producing  unit."  How  can 
a  thing  have  "useful  value"  when  the  owner  has  no  use 
for  it?  This  is  certainly  a  contradiction  in  terms.  It  is 

precisely  when  the  utility  to  him  drops  below  the  value 
which  can  be  realized  by  sale  that  the  owner  parts  with 
a  machine  or  anything  else.  The  old  fashioned  water 

wheels  have  utility  and  they  are  continued  in  use  be- 
cause that  utility  is  higher  than  the  value.  The  owner 

of  a  water  wheel  compares  its  utility  to  himself  to  the 
value  as  measured  in  a  money  price  that  he  could  get 
for  it.  He  finds  its  value  zero,  but  its  utility  enough 
above  zero  to  keep  it  going  till  it  can  run  no  more. 
When  a  plant  has  lost  its  utility  to  any  one  as  a 

co-ordinated  whole,  its  component  parts  thereupon  have 

less  utility  in  place  and  in  form  and  in  time,  and  hav- 
ing lost  that  utility  they  bring  a  lower  price  which  is 

a  measure  of  a  lower  value  as  well  as  a  lower  utility. 

Many  men  are  puzzled  to  reconcile  the  cold  fact  that 
a  machine  in  a  certain  place  relation  has  much  greater 

utility  to  some  people  than  it  has  to  others  at  the  same 
time.  Machines  and  other  things  also  have  greater 

utility  to  the  same  people  at  some  times  than  they  have 
at  other  times.  If  the  machines  are  so  badly  worn 
that  they  cannot  be  repaired,  or  if  some  other  machines 

have  come  on  the  market  with  much  greater  produc- 
tivity than  older  types,  then  the  old  machines  lose  all 

utility  except  such  as  can  be  salvaged  as  raw  material. 
So  when  the  owner  seeks  to  exchange  them  for  money 

they  bring  a  scrap  price  which  must  be  less  than  their 
utility  to  the  melter,  otherwise  he  would  not  make  the 
exchange. 

If  men  would  keep  the  distinction  between  utility  and 
value  clearly  in  mind  they  would  not  fall  into  the  errors 
of  thinking  that  things  have  any  value  greater  than 
the  price  that  they  can  actually  be  exchanged  for  under 
given  circumstances  of  time,  place,  and  form.  Most  of 
the  so-called  valuations  that  vary  so  widely  when  made 
for  different  purposes  could  never  be  realized  by  a  sale. 
A  sale  is  the  only  test  of  value,  and  it  tests  the  value 
only  at  a  given  moment.  That  is  another  part  of  the 
law  of  supply  apd  demand  that  ought  to  be  clearly 
borne  in  mind  but  is  frequently  overlooked. 



May  31,  1923 Build  Bigger  Profits  with  Better  Equipment 
807 

Ideas  from  Practical  Men 
Devoted  to  the  ecKChangre  of  Information  on 
useful  methods.  Its  scope  inclndes  all  diTiaions 
of  the  machine  building  industry,  from  draft* 
ins:    room   to   shipping:   platform.      The    articles 

are  made  np  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    published   are    paid    for 

A  Home-Made  Hydraulic  Press 
By  Herbert  Crawford 

Here  is  a  home-made  hydraulic  press,  designed  and 
made  for  pressing  car  wheels  on  and  off  the  axles  of 
lumber  or  logging  cars.  This  press  was  made  by  the 
master  mechanic  of  the  Mud  Bay  Logging  Co.  at  its 
repair  shop.  Mud  Bay,  Washington. 

As  can  be  seen  the  frame  is  built  up  of  heavy  struc- 
tural shapes,  channels  at  the  head  end  and  I-beams  at 

the  other  end.  The  top  and  bottom  ties  are  simply  flat 
bars  with  holes  at  suitable  intervals  to  hold  the  back 

A  HYUKAL'l.IC  JACK-PKKSS 

end,  or  strap,  in  the  proper  position  for  the  different 
woi'k  done. 

The  business  end  consists  of  a  hydraulic  jack  of  150- 
ton  capacity,  supported  on  its  side  by  a  shelf,  as  shown 
at  A.  Angular  tie  rods  hold  the  shelf  in  position.  A 
belt-driven  pump  hidden  behind  the  head,  gives  the 
necessary  pressure. 

The  reason  for  using  I-beams  for  the  back  end  was 
so  as  to  be  able  to  cut  away  a  small  part  of  the  flanges, 
as  at  B,  to  allow  the  axle  to  pass  through.  The  opening 
which  was  cut  with  an  oxy-acetylene  torch,  does  not 
affect  the  strength  of  the  back  end  as  metal  has  not 
been  removed  from  the  web  of  the  beam,  but  only  from 
the  flanges. 

With  the  aid  of  a  suitable  hoist  for  handling  the 
wheels  and  axles,  a  pair  of  wheels  can  be  removed  in 
15  min.  The  press  has  proved  very  successful  in 
every  way. 

Balancing  Crankshafts — Discussion 
By  T.  C.  Taylor 

Essex.  England 

May  I  suggest  a  small  refinement  to  the  method 
described  by  Frank  C.  Hudson  on  page  268,  Vol.  58,  of 
the  American  Machinist,  on  the  method  used  in  the 
Chalmers  plant  for  balancing  crankshafts. 

In  obtaining  the  static  and  dynamic  balance,  it  is 
stated  that  weights  of  various  sizes  are  temporarily 
attached  to  the  crankshaft  by  means  of  an  adhesive 
mixture.  A  cleaner  result  can  be  obtained  by  mag- 

netizing the  temporary  steel  balance  weights.  The  faces 
of  contact  would,  of  course,  have  to  be  as  nearly  as 
possible  of  the  same  contour  as  the  faces  to  which  they 
are  attached. 

Half  Nuts  and  High  Leads 
By  J.  T.  TowLSON 

London,  England 

If  we  turn  a  shaft  with  collars  extending  above  its 
normal  diameter,  or  with  recesses  cut  below  its  norma] 
diameter,  and  then  bore  half  boxes  to  exactly  the  same 
diameters,  we  will  find  that  the  half  boxes  may  b€ 
placed  together  on  the  shaft  without  difficulty.  This 
is  obvious,  some  one  will  say. 

Go  a  step  further  and  cut  a  V-thread  on  the  shaft, 
providing  half  nuts  therefor,  and  we  will  experience  no 
trouble  in  placing  these  half  nuts  together  on  the 
threaded  shaft.  That,  too,  is  obvious — I  agree.  I  have 
cited  these  examples  only  in  an  axiomatic  way  in  order 
to  make  clear  what  follows. 

Cut  a  square  thread  on  the  shaft  with  just  a  fair 
helix  angle  and  provide  correspondingly  shaped  half 
nuts.  Separate  these  half  nuts  and  try  to  close  them 
together  again  on  the  screw.  If  the  nuts  are  bored 
to  the  same  dimensions  as  the  screw  and  no  clearance 
allowed  they  will  not  go  together. 

An  Acme  thread,  which  lends  itself  more  particularly 
to  this  class  of  work,  is  not  quite  so  reluctant  to  mate 
with  half  nuts  and  yet,  trouble  will  be  encountered  quite 
soon  if  one  tackles  a  job  with  high  helix  angles. 

Take,  for  example,  a  size  often  used  in  factories;  a 
1  in.  diameter  Acme  thread  of  1  in.  lead  and  quadruple 
thread.  Separate  the  half  nuts  and  try  to  close  them 
together  in  the  usual  way.  They  will  not  mate,  and 
scraping  must  be  resorted  to.  The  half  nuts  will  screw 
on  the  end  of  the  thread,  but,  once  in  place  they  cannot 
be  separated. 

The  reason  is  clear  enough  when  one  sees  it,  though 
it  is  seldom  fully  understood,  even  by  men  regularly 

engaged  in  this  class  of  work,  and  these  men  will  "ease" 
and  "ease  again"  without  knowing  why.  It  is  because 
the  helix  angle  at  the  core  diameter  of  the  nut  is 
greater  than  the  helix  angle  at  the  surface  of  the 
screw,  and  the  difference  between  these  two  angles, 
while  allowing  the  nut  to  be  screwed  on  from  the  end, 
prevents  the  halved  nuts  from  being  placed  together  on 
the  screw. 

High  leads  and  small  diameters  are  the  cause  of  the 
trouble,  and  in  making  half  nuts  for  such  purpose  it  is 
a  far  better  plan  to  reduce  the  arc  of  contact  to  one- 
third  instead  of  one-half  than  to  spend  so  much  time 
in  fussing  and  fitting  to  get  them  together  by  indis- 

criminate scraping.  ^ 
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An  Improvised  Milling  Cutter 
By  Henry  M.  Clary 

In  a  shop  where  the  supply  of  milling  cutters  of 

various  sizes  is  limited,  the  tool  shown  in  the  illustra- 
tion can  be  rigged  up  with  little  difficulty  and  can  be 

adapted  to  a  wide  range  of  uses. 

The  Eagle  Machine  Co.,  Indinapolis,  Ind.  had  some 
automobile  cylinders  to  face  oif  on  the  top  but  found 

were  720  lA-in.  holes  to  be  drilled  through  the  two 
rims  of  each  speed  ring  at  an  angle  of  45  deg.  The 

'rings  were  of  cast  steel,  12  ft.  in  diameter,  each  weigh- 
ing over  14,600  lb.,  and  the  thickness  of  the  rim  on  the 

bolt  circle  was  two  inches. 
A  turntable  was  placed  so  that  its  center  was  in  line 

with  the  spindle  of  a  Pawling  &  Harnischfeger  No.  12 
horizontal  boring  and  drilling  machine,  then  the  turn- 

table was  blocked  up  under  the  opposite  side  from  the 
boring  machine  until  it  stood  at  an  angle  of  15  deg. 
The  boring  machine  was  then  tilted  toward  the  turn- 

table at  an  angle  of  30  deg.,  as  shown  in  the  photo- 
graph. After  the  bolt-hole  circles  were  laid  out,  a 

speed  ring  was  lifted  onto  the  turntable  by  means  of 
the  electric  crane,  clamped  in  position,  and  the  holes 

were  drilled  in  sequence,  a  helper  revolving  the  turn- 
table with  the  aid  of  a  wrench.  The  entire  job  was 

done  in  one  day. 

USING  A  LATHE  TOOL  AS  A   MILLLXG  CUTTER 

that  the  largest  milling  cutter  was  too  small  in  diameter 

to  use  without  taking  two  cuts,  and  this,  as  is  well 

known,  would  not  produce  a  perfect  surface.  A  chuck- 
adapter  was  threaded  to  fit  the  spindle  of  the  milling 
machine.  Then  a  chuck  was  attached  to  the  adapter 

in  the  usual  manner  and  an  Armstrong  tool  holder 

holding  a  tool-bit  was  gripped  in  the  chuck  as  shown. 

This  gave  a  solid,  substantial  tool  that  could  be  adjusted 

with  little  diffkulty  and  a  first-class  job  was  produced 
in  short  order. 

Drilling  at  an  Angle  of  45  Degrees 
By  Howard  Campbell 

The  illustration  herewith  shows  how  the  AUis- 
Chalmers  Co.,  Milwaukee,  Wis.,  drilled  the  bolt  holes 
in  the  rims  of  the  speed  rings  for  a  set  of  three 
hydraulic  turbines  for  the  Alabama  Power  Co.     There 

A  Method  of  Holding  Cylinder  Blocks 
for  Grinding 

By  Robert  Brainard 

An  automotive  repair  shop  in  Salt  Lake  City,  Utah, 
has  abandoned  the  usual  method  of  holding  cylinder 
blocks  on  grinding  machines.  It  was  found  that  in  a 
number  of  designs  of  cylinder  blocks,  the  ordinary  hold- 

DRILt.ING  ON  A  45  DEG.  ANGLE 

METHOD  OF  HOLDING  CYLINDER  BLOCKS  FOR  GRINDING 

ing  fixture  with  the  usual  cast-iron  framework  and 
with  bars  across  the  top  and  bottom  was  not  convenient 
to  handle  or  easy  to  adjust,  so  it  has  been  abandoned. 

The  fixtures  now  used  are  shovra  herewith  and  con- 
sist of  small  angle  blocks  such  as  A  and  B,  each  with  a 

number  of  holes  tapped  to  receive  J-in.  capscrews.  The 
blocks  have  tongues  which  fit  in  the  usual  T-slot  in  the 
grinding-machine  table.  Links  of  various  length  are 
provided  as  at  C  and  D;  which  support  the  front  end 
of  the  cylinder  block  at  any  desired  height,  while  the 
back  or  upper  end  of  the  block  is  supported  by  a  small 
screw  jack  as  at  E. 

Care  is  taken  to  locate  the  angle  blocks  at  right 
angles  to  the  grinding  spindle  and  the  face  of  the 
cylinder  block  is  squared  with  the  table  by  a  steel 
square  as  shown  in  dotted  lines.  Should  this  face 
be  out  of  square,  it-is  equalized  as  nearly  as  possible. 
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Turning  Tapers  on  Old  Lathes 
By  Donald  A.  Hampson 

There  are  any  number  of  lathes  without  taper  attach- 
ments or  compound  rests,  some  of  which  are  modern 

though  most  of  them  are  old  and  are  spending  their 
declining  years  on  jobbing  work.  Taper-turning  on 
such  lathes  must  be  done  either  by  setting  over  the 

tailstock  or  by  feeding  free-hand,  the  latter  an  accom- 
plishment that  requires  some  little  practice.  Shifting 

the  tailstock  is  a  recognized  method  and,  for  work  held 
between  centers,  answers  every  requirement  within  the 
limits  of  the  set-over. 

Short  pieces  of  work  can  be  handled  on  centers  with 
the  rear  center  shifted  to  suit  but,  as  the  amount  of 

A  block  of  steel  2x3  in.  had  been  bored  to  fit  over 
the  tailstock  quill,  split,  and  fitted  with  a  clamping 
bolt.  Then  a  slot  was  cut  through  the  block  at  some 
distance  from  the  first  hole.  A  center  was  turned  up 

of  the  same  size  as  those  already  in  the  lathe,  shoul- 
dered, flattened  to  slide  in  the  slot,  and  a  nut  and 

washer  put  on  the  back  end.  The  slot  in  the  block  was 
so  placed  that  the  auxiliary  center  when  in  the  near 
position  overlapped  the  position  of  the  regular  center 
when  the  latter  was  set-over  to  the  limit.  From  that, 
a  range  of  2  in.  more  was  provided. 

The  screw  at  the  split  end  takes  care  of  keeping  the 
auxiliary  center  in  a  fixed  vertical  position  but,  as  an 
additional  safeguard  and  when  a  heavy  cut  would  be 
advisable,  the  steadyrest  is  applied  as  near  as  con- 

venient to  the  section  being  turned.  This  precaution 
effectually  counteracts  the  upward  thrust  of  the  tool. 
On  rough  stock,  a  place  is  spotted  for  the  steadyrest 
jaws.  , 

While  such  an  attachment  is  to  be  classed  with  make- 
shifts, it  is  entitled  to  a  high  rating  when  measured  by 

such  standards  as  first  cost,  adaptability,  speed,  and 
oroduction. 

AUXILIARY  CENTER  FOR  TAPER  TI'RNIXG 

To  Hold  Small  Baro  in  a  Chuck 
—Discussion 

By  J.   T.  TOWLSON 
London,  England 

In  an  article  under  the  above  title,  published  on  page 

197,  Vol.  58  of  the  American  Machinist,  F.  M.  A'Hearn 
has  indeed  given  us  a  bright  idea,  though  he  fails  to 
tell  us  to  what  range  of  sizes  his  method  of  holding 
small  round  bars  is  adapted. 

Our  way  of  holding  such  pieces,  say  from  i'^  to  J  in. 
in  diameter,  is  to  make  a  number  of  sub-chucks,  one  for 
each  size  of  round.  These  sub-chucks  are  mereiy  short 
pieces  of  round  bright  stock,  drilled  and  reamed  to  the 

set-over  rarely  exceeds  11  in.,  it  may  readily  be  seen 
that  while  the  extreme  set-over  will  produce  a  very 
stubby  taper  on  a  piece  6  in.  long,  on  a  piece  that  is 
6  ft.  long  the  taper  would  hardly  be  noticeable.  It  is 
in  connection  with  these  longer  pieces  that  the  limita- 

tions of  this  method  of  taper  turning  are  felt.  Take, 
for  instance,  an  automobile  axle;  the  shortest  length 
encountered  in  those  having  tapered  ends  is  about 
30  in.,  and  a  tailstock  that  can  be  moved  but  an  inch 
will  not  come  anywhere  near  the  requirements. 

When  it  comes  to  full  length  axles  with  tapered  ends, 
the  lack  becomes  doubly  apparent.  Examples  of  this 
class  of  work  are  the  axles  used  in  horse  drawn  trucks 

and  army  vehicles,  trailers,  push  cars  and  light  rail- 
road equipment.  These  full  length  axles  seldom  have 

as  much  taper  as  the  divided  automobile  axles  (rarely 
over  2  degrees  on  a  side)  but  their  length  of  about 
64  in.  brings  the  set-over  required  well  outside  the 
limit  provided. 

The  drawing  herewith  shows  a  simple  attachment 
made  and  used  in  a  shop  that  had  occasional  railway 
car  axles  to  turn,  as  well  as  axles  for  automobiles.  The 
railway  axles  tapered  from  lis  to  I4  in.  in  a  length  of 
3,i  in.,  and  the  attachment  had  been  devised  primarily 
as  an  inexpensive  way  of  doing  work  that  had  formerly 
been  done  by  spotting  end  diameters,  free  hand  turning 
between,  frying  with  a  steel  rule,  and  filing  and  fitting 
to  the  hole. 

SUB-CHUCKS  TO  HOLD  SMALL  ROUND.S 

size  each  is  to  hold  and  slit  down  the  length  of  one 
side  to  give  them  the  necessary  spring  to  allow  them 
to  close  on  the  work.  The  outside  diameter  of  the  sub- 
chuck  may  be  made  of  any  size  desired,  providing  it 
is  sufficiently  large  to  be  gripped  in  an  ordinary  lathe 
chuck. 
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Threading  Staybolts  in  a  Lathe 
By  J.  Sylvester 

Being  employed  in  the  repair  department  of  a  large 

plant  where  the  range  of  jobs  that  fall  to  my  lot  is  far 

beyond  the  capacity  of  a  rather  meager  equipment  and 
all  are  wanted  in  a  hurry,  I  am  often  obliged  to  resort 

to  expedients  that  would  not  have  to  be  considered  in 
an   average  machine   shop. 

One  such  job  was  the  making  of  a  lot  of  about  500 

staybolts,  li  in.  in  diameter,  12  pitch,  as  shown  in  the 

sketch.  Though  there  was  a  bolt  threader  in  the  shop 

there  was  no  IJ-in.  die  and  no  time  to  get  or  make 

one,  so  I  finished  up  the  work  on  a  16-in.  engine  lathe; 
making  a  very  good  job  and  fair  time,  as  follows : 

I  made  three  operations  of  the  job:  Centering  one 

end,  necking  the  opposite  end,  and  threading.  All  went 

well  until  I  started  to  cut  the  threads  with  a  single- 

point  tool;  then  there  was  trouble,  for  the  stock  was 
rough  and  badly  scaled. 

After  several  discouraging  attempts  to  get  a  good 

thread,  I  finally  took  a  discarded  12-pitch  chaser  from 
the  4-in.  die  of  the  bolt  machine,  ground  it  so  as  to  get 

IBThreaa/sperm, 
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CUTTING  STAYBOLTS  IN  THE  LATHE 

a  little  more  clearance  at  the  bottom  of  the  first  three  or 
four  threads,  and  ground  the  upper  surface  to  give  good 
sharp  cutting  edges  to  all  the  threads. 

This  multiple  tool  I  put  in  the  toolpost  of  the  lathe 
and  used  it  as  a  chaser  in  place  of  the  single-point  tool. 
By  using  plenty  of  lard  oil  I  was  able  to  get  good 
threads  at  one  pass,  and  with  the  help  of  the  graduated 
dial  on  the  crossfeed  screw  I  had  no  difiiculty  in  main- 

taining the  size. 
  ♦^   

A  Kink  in  Pressing  in  Bearings 
By  Joseph  M.  Pescorse 

It  has  been  the  writer's  experience  that  in  pressing 
bronze  bearings  into  aluminum  castings,  a  certain 
amount  of  shearing  takes  place  in  the  aluminum.     I 

Bronze  bmring 

Pcltihmg  wheel  medium  SCfft 

Any  grxjc/e  of  abrasive 
between  S0-J20 

I  have  eliminated  the  shearing  action  by  buffing  the 
corners  of  the  bearings  so  that  the  cutting  lines  lie  in 
the  same  direction  as  the  motion  in  pressing  them  in. 
The  sketch  shows  the  idea. 

A  Problem  in  Accurate  Machining 
By  I.  M.  Beck 
Glasgow,  Scotland 

A  number  of  pieces  were  required  to  be  made  as 
shown  in  Fig.  1,  of  a  special  alloy.  The  completed 
article  consisted  of  two  identical  parts,  as  the  view  to 

the  right  indicates,  and  it  was  essential  that  the  individ- 
ual pieces  be  made  to  such  degree  of  accuracy  that  any 

one  piece  could  be  interchanged  with  any  other  piece 
and,  when  the  two  parts  were  joined,  the  contained 
chamber  would  be  truly  round  and  would  divide  exactly 
upon  the  axial  center  line. 

The  rough  stock  consisted  of  blanks  21i  in.  in  diam- 
eter, cut  from  a  bar  of  corresponding  size,  and  each 

blank  was  split  lengthwise  in  halves  by  sawing  it  in  a 
milling  machine.  The  half-round  pieces  were  then  held 
face  upward  in  a  vise  upon  a  vertical  milling  machine 
while  the  flat  surfaces  were  swept  off  with  a  single 
point  fly  cutter.  This  method  produced  excellent  results, 
as  the  surfaces  were  left  dead  flat. 

A  mandrel  was  then  made,  as  shown  in  Fig.  2,  to 
be  held  in  the  spring  collet  of  a  Warner  &  Swasey 
turret  lathe.  Care  was  exercised  in  making  this  mandrel 
to  have  the  flat  face  at  A  coincide  exactly  with  the  axial 
center  line.     Each  piece  was  then  placed  with  the  flat 
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BUFFING  THE  ENTERING   EDGES   OF   BEARINGS 

have  tried  chamfering  the  entering  ends  of  the  bearings 
at  a  very  slight  angle,  but  this  did  not  prevent  the 
shearing  action. 

Bearings  can  be  chamfered  or  the  corners  rounded  in 
the  lathe,  but  the  circular  scratches  left  by  the  tool  will 
cause  shearing  when  the  bearing  is  pressed  in. 
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FIG    1— THE  PART  TO  BE  MADE.     FIGS.  2  AND  3— THE 

MANDRfiL  AND  METHOD  OF  HOLDING  THE  WORK 

face  in  contact  with  the  corresponding  face  of  the 

mandrel  and  held  by  means  of  a  lathe  dog  as  shown  in 

Fig.  3  while  the,  2  h  in.  diameter  was  turned  to  a  limit 
of  ±  0.001  inch. 

Two  if  the  pieces  would  then  be  placed  together  and 

held  in  a  collet  by  the  2-h  in.  diameter  while  the  remain- 

ing diameter  was  turned  and  the  chamber  machined  in 

the  ordinary  way  with  drills  and  reamers.  The  tapered 

portion  of  the  chamber  was  made  with  a  single  point 

tool  held  in  the. compound  rest,  which  was  set  to  the 
corresponding  angle. 
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One  Way  of  Making  a  Screw  Conveyor 
By  Frank  C.  Hudson 

There  is  more  than  one  way  to  make  a  helical  or 

screw  conveyor.  Here's  how  a  small  shop  in  Los  An- 
geles, the  Mills  Iron  Works,  does  it  in  small  quantities 

of  course. 
The  round  disk  A,  Fig.  1,  about  12  in.  in  diameter 

and  perhaps  3  in.  thick  is  riveted  in  the  center  of  a  good 
sized  square  plate  as  shown.  A  pin  B  is  driven  in  the 
plate  about  2}  in.  from  the  disk  and  the  fixture  is  ready 
for  use. 

The  stock  for  the  helix  of  the  conveyor  flights  is  of 
flat  steel  about  i  x  2  in.  It  is  heated  in  an  oil  fire  for 
perhaps  18  in.  from  the  end  and  the  end  is  placed 
between  the  pin  and  the  large  disk  A,  after  which  the 

FIG.  1 — COILING  THE  FLAT  BAR.     FIG.  2— COIL  OPENED 
AND  MOUNTED  ON  A  LARGE  PIPE 

bar  is  bent  around  the  disk  edgewise.  It  takes  more  or 
less  coaxing  with  a  sledge,  to  induce  the  bar  to  lie  flat 
on  the  plate  as  it  has  an  inclination  to  bend  flatwise 
instead  of  edgewise. 

Several  heats  are  taken  and  the  process  repeated 
until  about  three  turns  are  made.  Less  coaxing  seems 
to  be  required  as  the  coil  builds  up,  probably  because 
it  is  easier  to  reach  the  strip  with  the  sledge,  or  per- 

haps it  gets  used  to  being  bent  this  way. 
The  coil  is  then  opened  out  and  mounted  on  the  out- 

side of  a  large  pipe  as  shown  in  Fig.  2.  By  having  the 
disk  A  a  little  smaller  than  the  pipe  on  which  the  helix 
is  fastened  it  is  necessary  to  untwist  it  a  little  to  get 
it  over  the  pipe,  and  in  this  way  it  closes  on  the  pipe 
very  tightly,  like  a  spring  and  only  needs  to  be  fastened 
at  the  ends. 

Regrinding,  Reboring  or  Reaming 

Cylinders — Discussion 
By  Henry  C.  Francis 

On  page  744,  Vol.  58,  of  the  American  Machinist, 
in  an  article  under  the  above  title,  M.  I.  Seller  contends 
that  reaming  is  the  only  good  method  of  refinishing 
motor  cylinder-bores.  I  have  no  quarrel  with  the  ream- 

ing method  when  it  is  properly  done  by  a  skilled  man, 
and  with  a  reamer  and  fixture  which  will  insure  both 
a  round  hole  and  one  which  is  perfectly  square  with 
the  face  of  the  cylinder  block.  The  main  objections  to 
reaming  are  the  tendency  of  the  reamer  to  follow  the 
hole  in  the  block  whether  it  is  square  or  not,  and  the 
fact  that  it  is  frequently  necessary  to  remove  more 
material  than  where  the  cylinders  are  refinished  by 
grinding. 

It  seems  to  me  that  Mr.  Seller  is  rather  unfortunate 

in  stating  his  objection  to  the  grinding  process.  Ex- 
perience has  entirely  exploded  the  notion  that  ground 

cylinders  wear  faster,  owing  to  the  small  particles  of 
abrasive  which  remain  in  the  cylinder  bore.  Mr.  Seiler 
refers  to  the  failure  of  the  compound  to  wash  out  the 
small  particles,  when  as  a  matter  of  fact  nearly  all  cyl- 

inders are  ground  dry,  and  there  is  much  less  danger 
of  abrasives  remaining  in  the  walls  than  where  the 
cylinders  are  lapped.  Yet  many  well  known  builders 
lap  the  cylinders  of  their  motors. 

Clamps  For  Die  Workers 
By  I.  B.  Rich 

Here  is  an  old  timer's  method  of  holding  templets 
on  die  blanks  for  scribing  or  laying  out.  The  clamp 
shown  in  Fig.  1  needs  no  description,  except  perhaps  to 
say  that  the  legs  are  made  long  so  as  to  allow  ample 
space  both  between  them  and  above  the  templet,  so 
nothing  will  interfere  with  scribing. 

The  screw  that  works  through  the  block  connecting 
and  holding  the  legs  is  provided  with  extension  points 
which  screw  into  the  lower  end  to  allow  for  wide  or 
narrow  die  blocks  and  still  make  it  easy  to  hold  the 
templets  while  scribing  the  outline. 

This  device  was  found  in  the  shop  of  the  Arizona 
Machine  Co.  in  Phoenix — in  tool  kit  of  the  proprietor, 
Mr.  Henderson,  who  brought  it  from  the  Naugatuck 

Valley  where  he  formerly  held  forth  in  the  Waterbury- 
Farrel  Foundry  and  elsewhere.  It  is  hard  to  go  any- 

where in  this  old  U.  S.  A.  without  bumping  into  someone 
who  has  graduated  from  some  of  the  old  shops  of  New 
England. 

Another  kink  from  the  same  kit,  shown  in  Fig.  2,  is 
a  universal  clamp  for  use  in  filing  dies.  The  lower  jaw 
has  a  small  cylindrical  extension  which  goes  through  the 
ball  A.    The  ball  has  a  similar  extension  or  stem  which 

FIG.   1— LAYOUT  CLAMP  FOR  PUNCH  AND  DIE  WORK. 

FIG.    2— UNIVERSAL  CLAMP  FOR  DIE  l^ILING 

fits  into  the  block  B,  the  latter  having  parallel  sides  to 
fit  into  a  vise.  Lips  at  the  top  rest  on  top  of  the  vise 
jaws.  With  the  block  clamped  in  the  vise  and  a  piece  of 
work  held  in  the  clamp,  the  work  can  be  swung  into 
any  desired  position  and  clamped  firmly  by  the  two 
setscrews  shown  at  the  right. 
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Rapid  Growth 

Of  Transportation  Needs 

SOME  IDEA  of  the  need  for  railroad  development 
may  be  had  from  the  figures  brought  out  by  the 

Committee  of  the  Chamber  of  Commerce  of  the  U.  S. 

on  Waterways  and  the  Co-ordination  of  Rail  and  Water- 
way Service.  Going  back  over  a  fifty-year  period  the 

figures  show  that  while  the  population  has  increased 
2.7  times,  the  railway  tonnage  alone  is  now  17  times  as 
great  as  in  1873.  In  other  words,  the  country  as  a 
whole  is  more  dependent  on  other  localities  and  sections 
than  it  was  fifty  years  ago.  The  tonnage  has  grown  six 
times  as  fast  as  the  population  and  is  still  growing  at 
about  the  same  rate. 

Even  under  the  best  of  conditions  and  management 
the  railroads  are  confronted  with  a  great  problem  to 
keep  abreast  of  transportation  demands.  They  should,  if 
possible,  be  a  little  ahead.  The  lagging  behind  demand 
as  witnessed  during  the  past  few  years  has  meant  a 
distinct  economic  loss  and  has  imposed  hardships  when 
coal  could  not  be  brought  to  market  as  fast  as  it  could 
be  mined.  According  to  Mr.  Hoover  the  economic  loss 
due  to  the  lack  of  transportation  facilities  was  greater 
than  the  cost  of  running  the  government. 

Attacking  railroad  management  as  being  all  wrong 
or  defending  it  as  all  good,  will  not  solve  the  problem. 
In  common  with  other  industries  it  must  recognize  that 
efficiency  depends  on  both  men  and  machinery.  Old 
equipment  and  antiquated  methods  must  give  way  to 
newer  and  better  ways  of  doing  work.  Co-operation 
must  replace  antagonism  and  strife.  Economical  main- 

tenance of  rolling  stock  is  a  necessary  part  of  reducing 
costs  of  transportation.  Modern  machine  equipment 
and  methods,  as  well  as  a  greater  standardization  of 
locomotive  and  car  parts  are  necessary  steps  in  the 
progress  which  must  be  made.  Let  us  all  work  together 
for  the  lasting  betterment  of  all  our  railways. 

Individual  Motor  Drive 

Is  Increasing  in  Favor 

RECENT  investigations  among  both  builders  and 
^  users  of  machine  tools  in  the  middle  west  indicate 

that  individual  motor  drive  for  machine  tools  is  rapidly 
increasing  in  favor.  In  the  old  days,  power  was  trans- 

mitted to  the  machine  through  the  medium  of  a  belt 
which  ran  from  the  fiywheel  of  the  steam  engine  to  the 
main  line  shaft.  This  was  replaced  by  a  generator 
which  supplied  current  to  motors  which  drove  the  line 
shafts,  then  smaller  motors  and  more  of  them  were  in- 

stalled, each  driving  a  number,  or  group,  of  machines. 
At  this  point  the  question  arose  as  to  how  far  power 

could  be  subdivided  with  economy.  Tests  were  made  by 
production  engineers,  the  results  of  which  showed  that 
a  considerably  smaller  amount  of  electricity  was  con- 

sumed in  the  operation  of  a  30-hp.  or  40-hp.  motor, 
driving  a  number  of  machines,  than  would  be  required 
if  a  motor,  even  though  proportionately  smaller,  were 
applied  to  each  machine. 

Comparisons  of  costs  in  the  last  few  years  have,  how- 
ever, disclosed  that  there  are  many  factors  to  be  taken 

into  consideration  besides  that  of  current.  The  cost  of 
belting,  time  required  to  hang  countershafts,  time  and 
oil  required  to  keep  the  countershafts  oiled  and  the  cost 
of  repairs  when  it  is  not  done — all  these  add  up  to  a 
sizeable  figure.  In  the  small  shop  it  often  happens  that 
three-fourths  of  the  equipment  is  idle,  while  the  cost 
of  power  remains  the  same.  As  the  shop  grows  and 
new  equipment  is  added,  machines  have  to  be  shifted 
to  make  room  for  the  newcomers,  with  all  the  attendant 
labor  and  cost  of  taking  down  and  ro-hanging  counter- 

shafts. The  larger  shops,  of  the  variety  known  as  "pro- 
duction" shops,  frequently  change  the  design  of  their 

products  or  enlarge  their  capacities,  with  the  result 
that  whole  departments  have  to  be  moved  about.  Here 
again  the  extra  cost  of  current  is  offset  by  the  cost  of 
moving  power  transmission  equipment,  to  say  nothing 
of  loss  in  production  while  the  change  is  being  made. 

Why  Small  Shops 

"Roll  Their  Own" 

WE  ARE  VERY  apt  to  wonder  why  so  many  small 
shops  make  machines  for  themselves  instead  of 

buying  standard  products  which  are  on  the  market.  Of 
course,  ready  money  is  always  a  factor  and  is  frequently 
a  serious  matter  with  the  small  shop.  But  terms  can 
usually  be  arranged  when  the  proprietors  are  known  to 
machinery  dealers. 

There  is,  however,  another  reason  than  ready  cash 
which  many  small  shop  proprietors  must  and  do  con- 

sider. With  few  exceptions  they  fully  realize  the 
advantages  of  standard  machines  and  have  no  delusion 
as  to  the  home-made  machine  being  cheap  when  all  costs 
are  considered.  But  few  small  shops  can  so  plan  their 
work  as  to  be  uniformly  busy.  Jobbing  work  is  almost 
invariably  a  fluctuating  business,  very  busy  at  one 
period  and  slack  in  others.  In  some  cases  it  seems  to 
vary  each  week  or  month.  Some  contend  that  the  last 
days  of  the  week  or  month  are  apt  to  be  slack  while 
the  early  days  of  the  month  are  more  busy.  In  any 
case  there  are  slack  days  when  it  becomes  a  problem 
to  keep  men  busy.  And  all  know  that  they  cannot 
expect  real  co-operation  in  busy  times  if  men  are  laid 
off  as  soon  as  business  drops  off. 

On  this  account  the  small  shop  manager  frequently 
plans  his  work  so  as  to  keep  his  men  busy  on  special 
work  for  his  own  shop  when  outside  work  slacks  off. 

He  keeps  it  for  "knitting"  to  fill  in  hours  when  the 
men  would  be  otherwise  engaged  in  discussing  the 
baseball  scores  or  other  interesting  but  unprofitable 
topics.  The  problem  of  steady  employment  is  one  of 
the  greatest  which  faces  the  business  world  today  and 
affects  all  businesses  in  one  way  or  another. 

^ 
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Davis  &  Thompson  Vertical  Boring 
and  Turning  Machine 

A  machine  designed  especially  for 
boring  and  turning  piston-ring  pots 
and  similar  work  has  been  developed 
by  the  Davis  &  Thompson  Co.,  Mil- 

waukee, Wis.  The  machine,  which 
can  be  seen  in  Fig.  1,  is  of  the 
vertical  type  and  consists  principally 
of  a  central  column  around  which  the 
work  table  and  tool  spindles,  to- 

gether with  the  necessary  operating 

FIG.  1 — DAVIS  &  THOMPSON  BORING 
AND  TURNING  MACHINE 

mechanisms,  revolve.  The  upper 
part  of  the  machine,  or  turret,  does 
not  index,  but  revolves  continuously 
with  the  work  table.  The  machine  is 
built  to  carry  six  castings,  each 
casting  being  finished  as  the  table 
revolves  around  the  column,  thus 
producing  six  finished  pieces  with 
each  complete  revolution  of  the  table. 

At  each  of  the  six  work  stations 
on  the  machine  table  is  a  steel  plate 
through  which  project  three  bolts, 
each  with  an  eccentric  head.  The 
bodies  of  the  bolts  project  below  the 
table  and  each  bolt  carries  a  friction 
gear,  all  three  gears  meshing  with 
a  gear  on  a  central  screw.  The  oper- 

ation of  clamping  a  piece  in  place 
consists  of  turning  the  central  screw, 
the  gears  turning  the  heads  of  the 
bolts  around  until  they  engage  the 
work;  then  the  central  screw  is 
tightened  in  the  same  movement, 
which  tigntens  all  three  bolts.  Thus 
the  process  of  chucking  consists  of 
but  one  operation.  Reversing  this 
process  loosens  the  bolts  and  swings 
the  bolt  heads  away  so  that  the  piece 
can  easily  be  removed. 

On  the  upper  end  of  the  main 
spindle  of  the  machine,  which  is 
housed  in  the  main  column,  is  a  gear 
which  meshes  with  the  six  gears  on 
the  upper  ends  of  the  spindles  that 
carry  the  tools.  Each  spindle  is  5  in. 
in  diameter  and  has  a  left-hand 
square  thread  cut  at  the  top,  as 
shovm  in  Fig.  2.  Beneath  the  gear 
on  each  spindle  is  a  nut  which,  by 
a  system  of  differential  gearing,  is 
made  to  turn  faster  than  the  spindle, 
thus  giving  the  desired  feed. 

To  the  top  of  each  spindle  is  at- 
tached an  arm  that  carries  a  trip 

rod,  which  can  be  adjusted  to  trip 
the  feed  at  any  desired  point.  When 
the  spindle  has  reached  the  lowest 
point  of  movement,  the  trip  rod  trips 
the  catch  placed  on  the  outside  of 
the  turret.  The  catch  releases  a 
spring,  which  is  located  in  the 
spindle  housing,  the  action  of  the 
spring  releasing  a  clutch  from  the 
feed  gear  and  engaging  a  friction 
plate  to  overcome  the  friction  of  the 
nut  on  the  spindle  and  hold  the  nut 
from  turning.  As  the  spindle  is 
revolving  while  the  nut  is  stationary, 
the  spindle  is  fed  upward  through 
the  nut  to  the  starting  position. 
Here  the  nut  is  again  free  to  turn, 
ready  for  the  operator  to  engage  the 
feed  by  engaging  the  clutch  with 
the  nut. 

The  lower  end  of  each  spindle  is 
bored  and  reamed  for  a  No.  5  Morse 
taper  shank,  and  the  outside  of  the 
spindle  is  tapered  and  threaded  as 
shown  in  Fig.  3.  The  turning  tool 
holder  consists  of  a  steel  sleeve  A, 
which  is  threaded  inside  to  fit  the 

spindle,  and  is  tapered  on  the  inside 
of  the  upper  end  to  fit  the  corre- 

FIG.    2— TOP  OF   MACHINE   SHOWING 
SPINDLE-OPERATING  MECHANISM 

sponding  taper  on  the  spindle.  The 
sleeve  carries  three  tool  bits  of 

i-in.  square  high-speed  steel,  which 
are  supported  by  a  collar  that  can  be 
screwed  up  or  down  to  obtain  the 
necessary  adjustment.  A  lock  collar 
prevents  the  adjusting  collar  from 
working  loose.  Larger  or  smaller 
sleeves  can  be  made  to  fit  the  spindle, 
according  to  the  size  of  the  work. 

The  boring  tool  holder  is  made  in 
three  parts,  a  body  B,  a  sleeve  C, 
and  a  plug  D,  which  serve  as  a  sup- 

port for  the  tools.  The  body  is  made 
with  a  No.  5  Morse  taper  shank  to 
fit  the  spindle,  and  is  threaded  as 
shown.  The  steel  sleeve  which  car- 

ries the  three  tool  bits  is  threaded 
to  fit  the  thread  on  the  body  of  the 
holder,  and  the  plug  D  is  threaded 
to  screw  into  the  sleeve.  The  bottom 
of  the  plug  is  tapered  on  a  45  degree 
angle  so  that  it  will  provide  suitable 
support  for  the  tool  bits,  and  it  has 
a  slot  cut  in  it  for  a  wrench  to  pro- 

vide for  easy  adjustment.  Setscrews 
are  also  provided  through  the  bottom 
of  the  sleeve,  so  that  the  tools  can 
be  locked  in  position  after  being  set. 
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The  work  locating  plates  and 
clamping  mechanism  can  be  adapted 
to  the  size  of  the  work,  and  change 
gears  can  be  applied  to  the  spindles 
to  obtain  the  desired  speeds  and 
feeds.  The  maximum  spindle  travel 
is  18  in.  on  the  machine  shown  in  the 
illustration,  but  can  be  made  to  suit 
any  job.  The  largest  diameter  of 
work  that  can  _  be  accommodated 
is  approximately  8  inches. 

The  spindle  operating  mechanism 
is  enclosed,  as  shown,  to  keep  out  the 

FIG.    3 — DETAILS    OF    TOOL.  HOLDER 

dust.  Lubrication  is  provided  for 
all  operating  parts  through  the 
medium  of  sight-feed  oilers. 

The  machine  as  shown  is  motor 

driven,  being  equipped  with  a  con- 
stant-speed 25  hp.  motor.  The  ma- 

chine will,  however,  be  supplied  for 
belt  drive  if  required.  The  floor 
space  required  is  4x6  ft.  The  net 
weight  of  the  machine  is  9,500  lb., 
and  the  weight  crated  is  10,680 
pounds. 

Conway  Expansion  Friction 
Qutch 

A  clutch  for  geared-head  lathes 
and  other  single  -  pulley  -  drive  ma- 

chines making  speed  changes  by 
means  of  gears  has  recently  been 
placed  on  the  market  by  the  Conway 
Clutch  Co.,  Cincinnati,  Ohio. 

The  feature  of  this  clutch  is  its 
release.  The  friction  band  because 
of  its  inherent  resiliency  springs 
free  from  the  drum  and  is  held 
tightly  concentric  to  the  shaft  by 
means  of  a  guide  that  is  machined 
on  the  periphery  of  the  carrier.  This 
action  provides  a  space  of  0.01  in. 
between  the  friction  band  and  the 

CONWAY   EXPAXSIOX   FRICTION 
CLUTCH 

drum  at  all  points  when  the  chuck 
is  released. 

A  large  lever  ratio  is  embodied  in 
the  clutch,  which  reduces  the  power 
required  for  shifting  and  permits  the 
use  of  shorter  levers.  The  clutch  is 
adjusted  by  means  of  one  screw.  All 
the  actuating  parts  are  made  of 
hardened  Hyten  alloy  steel.  They 
are  also  interchangeable  between 
clutches  and  made  to  standard  gages. 

NichoUs  Car-Wheel 

Molding  Machine 
For  the  purpose  of  producing  by 

machine  sand  molds  for  the  standard 
33-in.  railroad  car  wheels,  the 
William  H.  Nicholls  Co..  2  College 
Place,  Brooklyn,  N.  Y.,  has  recently 
brought  out  a  combination  jolt, 
squeezer  and  stripping  molding  ma- 

chine. The  machine  is  intended  for 
use  instead  of  a  plain  jolt  machine, 
which  may  produce  overweight  cast- 

ings because  of  the  varying  density 

of  the  sand  throughout  the  mold,  and 
it  does  not  require  the  placing  of  a 
heavy  weight  on  the  sand  as  is  some- 

times done  during  jolting. 
This  machine,  which  is  illustrated 

herewith,  first  jolts  the  mold  about 
six  times  to  prevent  packaways  and 
ram-offs,  after  which  the  pattern 
table  is  elevated,  thereby  bringing 
the  mold  in  contact  with  the  top 
platen  of  the  machine.  On  this 
platen  is  a  tucking  plate  which  is 
made  to  conform  to  the  contour  of 

the  pattern,  so  that  when  the  pres- 
sure is  exerted  the  sand  is  evenly 

distributed  throughout  the  flask  and 
a  mold  is  produced  which  is  uniform 
in  density.  The  pattern  is  then 
drawn  on  the  exhaust  stroke  of  the 

squeezing  piston  without  consuming 
any  added  time  or  power. 

The  mechanical  operations  require 
about  13  sec.  and  after  the  flask  has 
been  filled  with  sand,  the  mold  can  be 
completed  and  ready  for  lifting  off 
the  machine  within  18  or  20  seconds. 

A  press  of  approximately  30,000  lb. 
capacity  is  incorporated  in  the  ma- 

chine, together  with  a  jarring  and 
pattern-drawing  device.  The  total 
weight  is  in  excess  of  11,000  lb.  All 
cylinders  and  pistons  are  ground  to 
size,  while  hardened  and  ground 
guide  pins  and  bushings  are  used 
throughout.  It  is  claimed  that  the 
maintenance  per  year  does  not  ex- 

ceed 10  per  cent  of  the  initial  cost. 

NICHOLLS  CAR-WHEEb  MOLDING  MACHINE 
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American"  Twelve-Speed  Automatically 
Oiled  Geared-Head  Lathe 

A  recent  development  of  the  Amer- 
ican Tool  Works  Co.,  Cincinnati, 

Ohio,  is  the  twelve-speed  automat- 
ically oiled  geared-head  lathe  shown 

in  the  accompanying  illustration. 
These  geared-heads  are  made  for  all 

sizes  of  "American"  lathes  up  to  and 
including  the  36-in.  medium  pattern 
lathe,  and  they  provide  twelve  me- 

chanical spindle  speeds  in  geometric 
progression. 

All  the  gears  in  the  head  are  made 
from  heat-treated  manganese  steel, 
and  all  speed  change  gears  are 
hardened.  Only  three  shafts  are 
used  in  the  head;  therefore  the  gear 
centers  can  be  located  further  apart, 
and  consequently  larger  diameter 
gears  are  used  than  in  the  average 
four-shaft  heads.  The  entire  mech- 

anism operates  in  a  bath  of  oil,  which 
in  conjunction  with  the  liberal  pro- 

portions of  the  gears  and  shafts,  is 
claimed  to  insure  long  and  satis- 

factory service  wHh  a  minimum  of 
wear. 

The  head  is  under  constant  control 
through  either  of  two  levers,  one 
located  at  the  right  side  of  the  apron, 
and  the  other  at  the  left  side  of  the 

head.  These  levers  operate  the  fric- 
tion clutch  incorporated  in  the  driv- 
ing pulley  or  in  the  driven  gear  of 

the  motor  train,  if  motor  driven.  A 
band  brake  operates  in  unison  with 
the  friction  clutch,  and  is  engaged 
when  the  clutch  is  released.  The 
spindle  may  be  instantly  stopped  or 
allowed  to  drift  when  the  driving 
clutch  is  released;  and  in  addition,  it 
may  be  securely  locked  in  its  sta- 

tionary position  by  means  of  the 
brake,  thus  guarding  against  the 
accidental  starting  of  the  spindle 
through  possible  drag  of  the  friction 
clutch. 

The  construction  of  the  driving 
pulley  is  one  of  the  chief  features. 
In  order  to  remove  the  belt  pull  from 
the  driving  shaft,  the  pulley  is  bronze 
bushed  and  mounted  on  a  long  steel 
sleeve  of  large  diameter,  which  takes 
the  belt  pull.  This  sleeve  is  also 
bronze  bushed  and  forms  the  journal 
for  the  driving  shaft  to  which  the 
pulley  is  keyed.  An  automatic  cir- 

culating o'iling  system  provides  lubri- 
cation, and  reduces  the  possibility  of 

the  pulley  drive  unit  running  dry. 
Another  improvement  is  the  gear- 

tooth  clutch  used  on  the  high-speed 
drive  in  place  of  the  jaw  clutch.  The 
advantage  of  the  gear-tooth  clutch  is 
in  its  ease  of  engagement.     It  con- 

sists of  an  external  and  internal  gear 
of  the  same  diameter,  pitch  and  num- 

ber of  teeth.  It  is  engaged  and  dis- 
engaged in  the  same  manner  as  an 

ordinary  transmission  gear  is  slipped 
in  and  out  of  engagement.  The  teeth 
of  this  clutch  are  generated  on  a 
Fellows  gear  shaper,  and  are  rounded 
on  the  ends  by  a  machine  to  prevent 
any  hesitancy  in  engagement.  Both 
the  internal  and  external  members  of 

settle  to  the  bottom.  As  the  oil  ac- 
cumulates in  this  settling  tank  it 

overflows  into  a  straining  compart- 
ment, where  it  passes  through  a  fine- 

mesh  metal  gauze  strainer  into  the 
pumping  reservoir.  From  this  point 
it  is  lifted  by  the  pump  into  the 
filtering  tank  in  the  head  cover, 
where  it  is  filtered  through  a  felt  pad 
i  in.  thick  before  it  reaches  the  dis- 

tributing chamber,  from  which  it  i.s 
led  to  the  various  head  bearings. 

To  insure  perfect  lubrication  for 
each  bearing,  the  distributing  cham- 

ber  is   divided   into   compartments. 

■A.MKRICAN"    AUTOMATICALLY    OILED 
\ItED-HEAD  LATHE 

the  clutch  are  made  of  heat-treated 
and  hardened  alloy  steel. 

An  automatic  oiling  system  is  em- 
ployed to  lubricate  the  geared  heads. 

By  means  of  a  geared  pump  access- 
ibly located  inside  the  head  the  oil 

is  pumped  from  a  reservoir  in  the 
bottom  of  the  head  to  a  filtering  and 
distributing  tank  in  the  cover  of  the 
head,  from  which  every  bearing  in 
the  head  is  lubricated.  After  filtra- 

tion takes  place  the  oil  gravitates  to 
the  various  bearings  through  oil 
pipes  leading  from  the  filtering  tank. 
The  oil  pump  supplies  oil  to  the  filter- 

ing tank  faster  than  the  filter  can 
take  care  of  it,  and  in  larger  quanti- 

ties than  the  bearings  will  consume; 
consequently  the  surplus  overflows 
and  cascades  over  the  gear  teeth, 
keeping  them  lubricated  with  cleansed 
and  strained  oil. 

The  oil  first  flows  into  a  settling 
tank  in  the  lower  head  casting,  where 
all  heavy  particles  of  foreign  matter 

each  one  of  which  holds  a  supply  of 
oil  for  one  particular  bearing.  From 
these  compartments  oil  pipes  carry 
the  oil  to  the  various  bearings.  As 
a  consequence  of  this  system  each 
bearing  is  assured  of  a  supply  of  oil, 
which  cannot  be  diverted  to  any 
other  bearing.  A  removable  plug  in 

the  bottom  of  the  settling  tank  pro- 
vides means  for  removing  the  sedi- 
ment from  the  tank,  while  a  signal 

glass  in  the  supply,  line  from  the 
straining  compartment  to  the  filter- 

ing tank  shows  the  operator  how  the 
oil  pump  is  working. 

It  is  stated  that  with  the  "Ameri- 
can" automatically  oiled  geared  head, 

the  24-in.  heavy  pattern  lathe  will 
easily  accomodate  a  20-hp.  motor  up 
to  its  full  capacity,  while  on  the  belt- 
driven  head  the  power  is  delivered 
to  a  16-in.  driving  pulley  by  a  6-in. 
double  belt.  This  powerful  drive  is 
employed  so  that  the  full  capabilities 
of  the  machine  can  be  utilized. 
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Oliver  Direct  Motor  Driven  Wood 
Surfacers 

The  Oliver  Machinery  Co.',  Grand 
Rapids,  Mich.,  has  made  a  number 
of  improvements  on  the  No.  61  sur- 
facer  described  on  page  889,  Vol.  48, 
of  the  American  Machinist.  The  fea- 

ture of  the  improved  machine,  vi'hich 

belt  drive  is  used.  It  carries  thin 

air-hardened  high-speed  steel  knives 
that  are  clamped  against  hardened 
steel  chip  breakers.  These  chip 
breakers  consist  of  ]J-in.  sections 
mounted    on    two    horizontal    bars. 

OLIVER  DIRECT  MOTOR  DRIVEN  WOOD  SURFACER 

is  shown  in  the  illustration  herewith, 
is  the  drive,  with  the  motor  mounted 
directly  on  the  head. 

The  motor-on-head  drive  is  recom- 
mended whenever  a  3,600  r.p.m. 

polyphase  a.c.  motor  may  be  used. 
This  type  of  drive  employs  no  motor 
shaft,  as  the  rotor  is  mounted  di- 

rectly on  the  shaft  of  the  cutter 
head  or  cylinder.  The  machine  may 

also  be  furnished  with  a  "coupled-to- 
cylinder"  drive  when  d.c.  3,600  r.p.m. 
motors  are  used,  or  a  "coupled-to- 
countershaft"  drive  when  motors  of 
1,800  r.p.m.  or  less,  either  a.c.  or  d.c, 
are  used. 

The  bed  is  supported  on  square- 
thread  screws  with  ball  bearings, 
which  reduce  the  friction  and  permit 
the  bed  to  be  easily  raised.  The 
bevel  gears  used  in  elevating  the  bed 
are  protected  from  dirt  by  a  wide 
shelf  that  covers  the  inner  space  be- 

low the  table  and  keeps  the  shavings 
from  within  the  frame.  At  each  side 
of  the  bed  is  a  guide  to  prevent  the 
material  from  leading  away  from  the 
bed  and  striking  the  frame  or 
gearing. 

The  cylinder  is  made  of  crucible 
steel  and  is  belted  at  both  ends  when 

They  yield  concentric  to  the  cylinder 
independently  of  each  other. 

The  feeding  power  is  transmitted 
by  means  of  belts  from  the  cutting 
cylinder,  four  speeds  for  the  work 
of  14,  18,  24  and  34  ft.  per  min. 
being  available.  There  are  four  feed 
rolls,  one  pair  being  back  of  the 
cylinder  to  feed  the  material  free  of 
the  knives  and  to  assist  in  carrying 
it  through  the  machine.  They  are 
4  in.  in  diameter,  made  Df  hammered 
steel  and  supported  in  self-oiling 
boxes.  All  the  rolls  are  driven  by  a 
train  of  heavy  gears.  The  feed-in 
rolls  are  weighted,  while  the  delivery 
rolls  have  spring  tension.  The  upper 
feed-in  roll  is  corrugated  for  grip- 

ping the  stock  firmly.  A  cover  is 
provided  for  the  upper  delivery  roll 
and  it  also  has  a  scraper  to  keep  the 
rolls  free  from  shavings. 

Sectional  feed  rolls  may  be  fur- 
nished. They  consist  of  sections 

IJ  in.  wide  and  4  in.  in  diameter 

which  give  a  positive  drive  horizon- 
tally but  yield  vertically  independ- 
ently of  each  other  to  the  extent  ef 

A  in.  Each  of  these  sections  is  com- 
posed of  an  outer  ring  enclosing  four 

sections  or  seats  placed  radially  to 
the  center  of  the  roll  shaft  and  each 
carrying  a  helical  spring. 

The  machine  is  made  in  two  sizes, 
to  plane  material  24  or  30  in.  wide. 
The  bed  in  both  types  will  lower  to 
receive  and  plane  material  up  to  8  in. 

in  thickness.    The  machines  are  regu-       Jj 
larly  equipped  with  ball  bearings,  but       W 
babbitt  bearings  may  be  furnished. 
The  latter  are  of  the  self-oiling  side- 
clamping  type  with  large  oil  cham- 

bers.    Each    surfacer    is    regularly 
equipped  with   a   knife   setting  and 
jointing  or  truing  attachment,  con-     -A 
sisting   of  a  bar,  locating   brackets       ■ 
and    slide    blocks.     A    motor-driven 
knife  grinding  attachment  may  also 
be  furnished. 

The  smaller  machine,  known  as  the 
No.  99  surface,  which  was  shown 
and  described  on  page  289,  Vol.  53, 
of  the  American  Machinist,  has  also 
been  improved  in  the  same  manner 
as  the  larger  machine,  and  is  now 
designated  as  the  No.  199  surfacer. 
It  is  al.so  made  in  two  sizes,  to  plane 
material  20  and  24  in.  in  width  and 
6  in.  in  thickness. 

"Cle-Forge"  Twist  DriU 
The  hot-forged  drill,  while  it  has 

toughness,  has  a  web  which  in  many 
cases  is  not  central  because  of  the 
twisting  process  it  has  undergone 
when  the  flute  was  being  formed. 
On  the  other  hand,  the  milled  drill, 

while  not  being  as  tough  as  the  for- 
mer, is  used  in  far  greater  quantities 

because  it  has  a  centrally  located  web 
and  is  uniform  in  character,  thereby 

producing  more  uniform  holes. 
The  accompanying  illustration 

shows  a  tapered  twist  drill  known  as 
the  "Cle-Forge"  that  has  recently 
been  placed  on  the  market  by  the 
Cleveland  Twist  Drill  Co.,  Cleveland, 
Ohio,  and  which  is  claimed  to  possess 
the    advantages    of    both    the    hot- 

"CLE-FORGE"  TWIST  DRILL 
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forged  and  milled  drills.  This  claim 
is  based  on  the  fact  that  the  drill  is 
first  hot  forged  to  impart  toughness 
and  then  it  is  machined  in  the  same 
manner  as  the  milled  drills  to  give 

the  accuracy  which  a  centrally  lo- 
cated web  produces.  The  drill  is 

made  of  high-speed  steel  and  in  a 
variety  of  sizes,  with  both  tapered 
and  straight  shanks. 

Herbert  Pendulum  Hardness  Tester 
For  the  purpose  of  testing  the 

hardness  of  substances  ranging  from 
lead  to  sapphire,  Edward  G.  Herbert, 

Ltd.,  Chapel  St.,  Levenshulme,  Man- 
chester, England,  has  recently  placed 

on  the  market  the  pendulum  hard- 
ness tester  shown  in  the  illustration 

herewith. 
The  instrument  consists  chiefly  of 

a  ball  1  mm.  in  diameter  held  in  a 
chuck  at  the  center  of  the  device,  and 
six  screw-actuated  weights  which 
provide  a  means  whereby  the  center 
of  gravity  of  the  whole  instrument 
may  be  adjusted  to  coincide  with  the 
center  of  the  ball.  Immediately  above 
the  ball  is  a  graduated  cylindrical 
weight  mounted  on  a  screw.  By  rais- 

ing or  lowering  this  weight,  the 
center  of  gravity  of  the  instrument 
can  be  brought  to  a  predetermined 
distance  above  or  below  the  center  of 
the  ball.  The  graduations  on  the 
weight  show  displacements  of  the 
center  of  gravity  in  0.01  mm.  A 
curved  tube  containing  a  bubble, 
and  a  scale  graduated  from  0  to 
100  are  fixed  at  the  top  of  the  in- 
strument. 

Since  the  center  of  gravity  is  at 
the  center  of  the  ball,  the  instrument 
is  in  neutral  equilibrium  when  sup- 

ported by  the  ball  on  a  hard  level 
surface.  The  device  tends  to  remain 
in  any  position  in  which  it  may  be 
placed,  whether  upright  or  tilted  at 
an  angle.  If  the  center  of  gravity 
is  above  the  center  of  the  ball  the 
equilibrium  is  unstable,  in  which 

case  the  instrument  tends  to  "lie 
down"  in  one  direction  or  another. 
If  the  center  of  gravity  is  below  the 
center  of  the  ball,  the  equilibium  is 
stable.  The  instrument  constitutes 
a  pendulum  oscillating  about  its 
central  position,  the  time  of  oscil- 

lation being  greater  as  the  length  of 
the  pendulum,  on  the  distance  be- 

tween the  center  of  gravity  and  the 
center  of  the  ball  is  less.  For  stand- 

ard tests  the  length  of  the  pendulum 
is  0.1  mm.  (0.0039  in.),  and  the  time 
of  a  single  swing  on  a  very  hard 
surface  is  10  seconds. 

Two  entirely  independent  tests  of 
hardness  are  provided  by  the  in- 

strument, namely  the  "scale  test" 
and  the  "time  test."  The  latter  is 
the  general  te.st  for  hardness,  while 

the  former  in  conjunction  with  the 

"time  test"  may  be  regarded  as  a 
further  means  of  investigating  and 
comparing  the  properties  of  various 
materials. 

If  the  instrument  is  tilted  to  the 
right  until  the  bubble  comes  to  zero 
on  the  scale  and  is  placed  in  that 
position  on  a  level  surface,  it  will 

swing  in  pendulum  fashion,  the  os- 

is  caused  to  oscillate  through  a  small 
arc.  The  time  in  seconds  taken  in 
making  ten  swings  on  any  substance 

represents  its  "time  hardness  num- 
ber." The  time  test  is  recommended 

for  general  use,  as  it  can  be  easily 

and  quickly  performed.  When  work- 
ing on  very  hard  substances  which 

are  not  indented  appreciably,  the 
center  of  gravity  can  be  made  zero 
or  brought  above  the  center  of  the 
ball,  if  necessary,  thus  greatly  in- 

creasing the  sensitiveness. 
The  instrument  is  made  in  two 

weights,  2  and  4  kg.  respectively, 
the  dimensions  being  identical.  The 
2  kg.  pendulum  is  used  with  either 
ruby  or  steel  balls,  the  ruby  being 

used  to  test  the  whole  range  of  ma- 

HERBERT  PE.VDULUM   HARDXB^SS   TESTER 

cillatior.s  gradually  decreasing  in 
amplitude  owing  to  the  expenditure 
of  energy  at  the  point  of  contact  be- 

tween the  ball  and  surface  of  the 
material.  And,  if  the  surface  is  not 
too  hard  the  ball  will  indent  it,  so 
that  as  the  pendulum  swings  the 
ball  will  roll  out  or  elongate  the 
indentation.  The  energy  absorbed 
in  thus  displacing  the  metal  is  taken 
from  the  potential  energy  of  the  pen- 

dulum; thus  the  position  of  the 
bubble  on  the  scale  at  the  end  of  the 
first  swing  shows  the  work  done  by 
the  ball  on  the  specimen  and 

measures  its  hardness  by  the  so- 
called  "scale  test." 

In  the  "time  test"  the  pendulum  is 
placed  gently  on  the  specimen  with 
the  bubble  at  or  near  50,  and  then  it 

terial  from  lead  to  sapphire,  while 
the  steel  may  be  used  on  material  up 
to  and  including  hardened  tool  steels. 
Steel  balls  only  are  used  with  the 
4  kg.  pendulum.  The  pendulum  is 
12  in.  long  and  will  span  flat  surfaces 
6  in.  wide  or  cylindrical  specimens 
8  in.  in  diameter. 

Either  instrument  is  furnished 
with  the  following  equipment :  A 

levelling  table  to  support  flat  speci- 
mens; a  universal  ball  vise,  with 

locking  device  and  levelling  screws  to 
hold  irregular  and  cylindrical  ob- 

jects; a  stop  watch;  a  sensitive 
spirit  level;  tweezers;  a  standard 
glass  plate;  and  extra  balls.  The 
illustration  shows  the  ball  vise  in 
use  holding  a  milling  cutter  for testing. 

,* 
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Niles-Bement-Pond  Locomotive  Frame 

Slotter 
The  Niles-Bement-Pond  Co.,  Ill 

Broadway,  New  York,  N.  Y.  has 
recently  placed  on  the  market  a  loco- 

motive frame  slotter,  the  chief  fea- 
ture of  which  is  the  method  used  for 

the  main  drive  of  each  unit.  The 

former  method  of  securing  the  re- 
versing motion  by  means  of  either  a 

crank  and  connecting  rod  or  the  use 
of  reversing   pulleys   and   belts   for 

the  maximum  stroke  being  38  inches. 
Another  feature  of  the  machine  is 

found  in  the  feed  arrangements  em- 
ployed. Each  head  has  its  own  motor 

for  feeding  and  traversing  the  head 
along  the  bed  and  the  saddle  along 
the  crossrail.  This  motor  by  means 
of  gears  and  shafts  engages  with 
and  revolves  nuts  on  fixed  screws 
along  each  side  of  the  bed  for  the 

one  to  three  heads  and  in  any  desired 

length  of  bed.  The  machine  illus- 
trated herewith  has  a  bed  length  of 

60  ft.  Each  head  is  self-contained 
and  independent  in  every  way.  The 

head  comprises  two  principal  mem- 
bers, the  yoke  and  the  crossrail,  the 

latter  being  swiveled  in  the  hori- 
zontal plane  when  cutting  tapers  and 

angles.  The  openings  in  the  yoke 
are  61  in.  wide  and  41  in.  high,  and 
accommodate  six  6-in.  frames  or 
four  8-in.  frames  set  on  the  bed  for 
simultaneous  slotting.    A  cylindrical 

XILES-BEJIEXT-POND  LOCOMOTIVE  FRAilE  SLOTTER 

transmitting  power  to  a  rack  on  the 
cutter  bar,  has  been  replaced  by  the 
use  of  a  reversing  motor  mounted  on 
each  head,  which  motor,  driving 
through  one  pair  of  gears  only, 
rotates  a  vertical  screw  that  directly 

engages  the  cutter  bai-. 
Motors  of  20  hp.  are  employed, 

each  with  a  4-to-l  speed  range.  The 
cutting  and  return  speeds  are  con- 

trolled independently,  any  combina- 
tion being  obtainable  within  the 

speed  ranges  of  the  motor.  All  re- 
turn speed  ranges  are  much  higher 

than  those  for  cutting.  Two  dials 
on  the  contactor  panel  are  connected 
with  the  rheostats  which  govern 
these  two  speed  functions,  the  de- 

sired cutting  speed  being  set  on  one 
dial  and  the  return  speed  on  the 
other.  The  motor  is  reversed  by 
automatic  contactors  governed  by  a 
pilot  switch,  which  is  actuated  by 
the  tripping  of  adjustable  dogs  on 
the  cutter  bar.  These  dogs  are  set 
by  hand  at  locations  that  give  the 
desired  length  and  location  of  stroke. 

longitudinal  feed  and  traverse  of  the 
head.  The  same  motor  is  used  for 
feeding  and  traversing  the  saddle 
along  the  crossrail  by  means  of 
another  gear  train.  Both  feed  and 
traverse  controls  and  operations  are 
performed  electrically.  A  dial  set  at 
the  desired  point  allows  the  feed 
motor  to  make  one  or  more  revolu- 

tions intermittently,  by  means  of 
which  the  desired  feed  is  obtained. 
The  throwing  of  a  switch  allows  the 
motor  to  run  continuously,  giving 
fast  traverse  of  either  the  head  or 
saddle. 

Slotting  at  an  angle  too  steep  to 
be  covered  by  the  swiveling  feature 
of  the  crossralls  is  necessary  at  the 
ends  of  some  locomotive  frames,  and 
this  requirement  is  met  by  combin- 

ing longitudinal  and  cross-feeds  for 
simultaneous  action.  By  means  of 
change  gears  and  swing  arms,  com- 

binations between  these  fteds  may 
be  effected,  to  slot  any  angle  up  to 

and  including  145  degi-ees. 

These  slolters  are  built  with  from ' 

extension  tool  bar  is  used,  which  has 
a  relief  socket  on  the  tool  apron  and 

has  its  upper  bearing  in  the  cutter 
bar.  To  set  the  tools  or  cut  fillets, 
the  tool  bar  is  revolved  by  means  of 
wormwheel  gearing  and  hand  wheels. 

Lowe  Electric-Driven 

Sifting  Machine 
The  Lowe  Manufacturing  Co.,  6063 

Wabash  Ave.,  Detroit,  Mich.,  has 

recently  placed  on  the  market  a  port- 
able electric-driven  sifting  machine, 

shown  in  the  accompanying  illustra- 
tion, for  use  in  the  foundry  operation 

of  screening  core  and  molding  sand. 
A  J-hp.  G.  E.  motor  of  either  a.c. 

or  d.c.  type  and  110  or  220-volt  capac- 
ity is  employed ;  it  is  fully  enclosed 

at  the  top  of  the  machine  and  away 
from  the  riddle.  It  is  bolted  to  the 
1  X  3-in.  steel  side  bars,  which  are  set 
8  in.  apart,  and  is  so  constructed  that 
it  is  not  affected  by  the  dust,  fumes 

and  heat  encountered  in  actual  opera- 
tion in  commercial  foundries. 
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The  flywheel  into  which  the  motor 
shaft  is  fitted  runs  on  the  same 
center  as  the  latter  and  has  a  double 

row  of  Hess-Bright  ball  bearings  on 
its  lower  side  which  are  »  in.  off 
center  and  hold  the  upper  end  of  the 
main  shaft.  A  2-in.  ball  totally  en- 

closed and  fitted  into  the  solid  con- 
necting bar  of  the  frame  supports 

the  lower  end  of  the  main  shaft  20 
in.  below  the  flywheel.  Just  above 
this  supporting  ball  the  iron  riddle 
yoke  is  welded  to  the  shaft,  extend- 

ing downward  15J  in.  and  allowing  a 
14-in.  clearance  over  the  riddle  for 
shoveling.  The  ball  bearings  and  the 
supporting  ball  are  fully  enclosed. 
When  the  riddle  is  in  operation 

the  upper  end  of  the  main  shaft 
turns  in  a  circular  path  J  in.  off 
center,  the  motor  shaft  being  cen- 

tered. Thus  the  main  shaft  forms  a 
cone  of  revolution  with  its  apex  at 
the  neutral  point  20  in.  below.  The 
riddle  yoke,  welded  to  the  main  shaft 
just  above  this  apex,  forms  another 
cone  of  revolution  with  its  apex  in- 

verted to  that  of  the  main  shaft.  A 
leather-faced  bracket  bolted  to  one 
of  the  side  bars  at  the  lower  end, 
serves  as  a  check  to  prevent  the 
riddle  yoke  from  rotating  when  the 

Detroit  No.  4B  Centerless  Grinding 
Machine 

IX)  WE    ELECTRIC-DRIVEX 
SIFTIXG    MACHINE 

machine  is  started.  The  result  is  a 
steady  motion  of  1,725  gyrations  per 
minute  on  a  20-in.  wooden-rim 
riddle.  The  riddle  is  clamped  in 
position  by  a  single  locking  wingbolt. 

The  machine  weighs  125  lb.  and 
can  be  suspended  from  a  crane  hook, 
bracket,  beam  or  any  other  support. 
It  is  adjustable  as  to  height  to  suit 
the  convenience  of  the  workman. 

The  Detroit  Machine  Tool  Co., 
6545  St.  Antoine  St.,  Detroit,  Mich., 
has  recently  added  to  its  line  the 
heavy-duty  centerless  grinding  ma- 

chine shown  in  the  illustration  here- 
with and  incorporating  the  basic 

principle  of  the  No.  4  machine  de- 
scribed on  page  574,  Vol.  54,  of  the 

American  Machinist.  The  machine 
is  known  as  the  No.  4B  and  is  in- 

This  movement  is  accomplished  by 
means  of  a  handwheel  operating  a 
worm  and  wheel,  which  in  turn 
operate  a  jack  screw  in  the  column. 
A  dial  attached  to  the  handwheel 
reads  in  0.0001  inches. 

By  means  of  sliding  change  gears, 
the  change  gear  box  provides  two 
grinding  wheel  and  two  driving 
wheel  speeds.    The  main  drive  pulley 

DETUOIT   XO.   4U    CEXTEKLESS   GRIXDIXG  MACHIXE 

tended  for  grinding  straight  cylin- 
drical parts  such  as  piston  rings, 

gear  and  governor  shafts,  rubber  or 
fiber  rods,  drill  rods  and  valve  parts, 
on  a  high  production  basis. 
As  in  the  former  type,  two 

abrasive  wheels  are  used,  the  upper 
for  grinding  and  the  lower  for 
rotating  and  feeding  the  work.  The 
feed  wheel  is  double  the  width  of 
the  grinding  wheel,  so  that  the  work 
is  already  rotating  at  the  proper 
speed  as  it  comes  in  contact  with 
the  grinding  wheel.  The  lower  wheel 
is  mounted  on  a  vertical  column 
about  which  it  may  be  pivoted  to 
vary  its  angle  with  the  grinding 
wheel  any  amount  up  to  10  deg.,  thus 
changing  the  traverse  speed  of  the 
work  through  the  machine.  Control 
of  the  cut  of  the  grinding  wheel  is 
obtained  by  raising  or  lowering  the 
entire  feed  wheel  unit,  thus  altering 
the    distance    between    the    wheels. 

of  12  in.  diameter  and  6  in.  face  runs 
at  750  r.p.m.,  giving  grinding  wheel 
speeds  of  1,080  and  1,176  r.p.m.  and 
driving  wheel  speeds  of  33  and  44 
r.p.m.  The  9x8  in.  feed  wheel  is 
driven  direct  from  the  change  gear 
box  by  means  of  gears  and  shafts. 
Backlash  in  the  feed  wheel  is  pre- 

vented by  a  worm  and  wormwheel 
drive  on  the  spindle  itself,  with  a 
device  to  compensate  for  wear.  The 
18x4  in.  grinding  wheel  is  driven  by 
a  belt  running  from  the  change  gear 
box  pulley  and  over  a  ball  bearing 
idler  to  the  grinding  spindle  pulley. 
A  feature  of  the  grinding  wheel 

drive  is  the  method  used  for  connect- 
ing the  spindle  and  spindle  pulley. 

The  ball  bearing  pulley  is  mounted 
on  a  stud,  which  is  supported  at  the 
outside  end  by  a  cast-iron  bracket. 
The  inner  side  of  the  pulley  carries 
a  plate  with  a  splined  bore  which 
engages  with  the  splined  end  of  the 
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spindle.  This  flexible  coupling  is 
claimed  to  eliminate  friction  on  the 
spindle  bearings  due  to  belt  pull  and 
to  increase  the  power  available  for 
grinding. 

Diamond  truing  devices  are  in- 
tegral parts  of  the  machine,  and  are 

mounted  in  place  on  the  machine 

ready  for  use.  A  40-gal.  tank  that 
holds  the  grinding  solution  is  cast 
integral  with  the  base  of  the  machine 
and  on  it  is  located  a  centrifugal 
pump,  which  is  driven  by  a  pulley  on 
the  main  drive  shaft  and  pumps 
the  solution  directly  on  the  work  as 
it  is  being  ground. 

Either  belt  or  motor  drive  can  be 
furnished.  For  silent  chain  drive 
a  chain  of  I  in.  pitch  and  2i  in.  width 
is  recommended,  with  the  number  of 
teeth  on  the  motor  and  machine 
sprockets,  respectively,  25  and  39, 
the  normal  center  distance  between 

sprockets  16  in.  and  the  total  ad- 
justment on  the  sliding  base  1  in. 

A  10-hp.,  1,200  r.p.m.  motor  is  re- 
quired. The  machine  occupies  a 

floor  space  of  69  x  54  in.,  weighs 
approximately  5,000  lb.  and  has  a 
grinding  capacity  up  to  4  in.  in 
diameter  and  16  ft.  in  length.  For 
diameters  smaller  than  J  in.  thin 
work  guide  blades  are  required, 
while  lengths  over  4  or  5  ft.  usually 
require  work  supporting  devices. 

Niles-Bement-Pond  48-Inch  Car  Wheel 

Boring  Machine 

Carlson  Pliers 

The  accompanying  illustration 
shows  drop-forged  pliers  that  are 
being  manufactured  by  the  Noble  & 
Westbrook  Manufacturing  Co.,  Hart- 

ford, Conn.  The  tool  is  adjustable 
to  different  sizes  of  pipes,  boltg,  nuts, 
caps  and  nipples  and  is  especially 
adapted  for  tightening  or  loosening 

CARLSON    PLIERS 

such  parts  when  they  are  concealed 
in  corners  or  in  close  quarters.  The 
jaws  are  set  at  an  angle  to  the 
handles,  in  the  manner  shown  in  the 
illustration. 

The  capacity  of  the  pliers  ranges 
up  to  1  in.  on  square  and  IJ  in.  on 
round  material.  All  parts  are  ma- 

chined, heat-treated  and  finished. 
Either  a  charcoal  or  gun-metal  finish 
may  be  had.  The  device  weighs 
J  lb.  and  has  a  length  of  7  inches. 

The  Niles-Bement-Pond  Co.,  Ill 
Broadway,  New  York,  N.  Y.  has  re- 

cently brought  out  a  48-in.  car  wheel 
boring  machine  which  embodies  a 
number  of  features  tending  toward 
increased  production  and  safety.  The 
frame  of  the  machine,  which  is 
shown  herewith,  has  been  made 
heavier  for  greater  rigidity  and  its 
pattern  has  been  altered  so  as  to  give 
more  support  to  the  hub-facing  bar. 
In  addition  to  this  feature,  an  auto- 

The  boring  bar  counterweight 
operates  down  an  incline  on  the  back 
of  the  machine  frame  and  is  so 
arranged  that  in  the  event  that  the 

support  chain  breaks,  the  counter- 
weight will  not  fall. 

For  either  direct  or  alternating 
current,  the  machine  uses  reversing 
motors.  The  table  speeds  are  ob- 

tained by  employing  a  variable-speed 
motor  in  the  case  of  direct  current, 

and  a  constant-speed  slip-ring  motor 

NILBS-BEMEXT-POND  4S-1NCH  CAR  WHEEL  BORING  MACHINE 

matic    self-centering    chuck    is    em- 

ployed. After  the  car  wheel  to  be  bored 
has  been  swung  into  place  by  the 
motor-driven  crane  supplied  with 
each  machine  for  that  purpose,  the 
driving  motor  is  started  at  slow 
speed  and  causes  a  mechanism  in  the 
table  to  move  the  chuck  jaws  in- 

wardly until  they  engage  the  wheel 
tread.  When  the  job  is  firmly 
chucked,  the  table  commences  to 
rotate  and  the  driving  force  which 
is  employed  after  the  cutting  oper- 

ation begins  serves  to  further  lock 
the  wheel  in  the  chuck  jaws.  Upon 
finishing  a  job  the  motor  is  reversed, 
and  the  relative  motion  between  the 
driving  gear  and  table  serves  to 
loosen  the  jaws  and  withdraw  them 
toward  the  periphery  of  the  table, 
after  which  the  motor  is  stopped  and 
the  car  wheel  removed  by  the  crane. 

operating  through  a  speed  change 
box  where  alternating  current  is 
used.  No  clutches  are  used  in  either 
case.  Dynamic  braking  can  be  taken 
advantage  of  where  a  shop  utilizes 
direct  current.  A  belt-drive  may  be 
furnished  but  it  is  not  recommended, 
as  it  eliminates  the  advantages  de- 

rived from  the  economical  power  con- 
sumption, dynamic  braking  and  re- 

versing motor,  as  well  as  the  utili- 
zation of  a  motor  for  operating  the 

small  crane. 

Wagner  Inserted-Blade 
Center  Drill,  Reamer 

and  Countersink 

A  device  that  does  in  only  one 
operation  the  three  operations  in 
centering  work,  .  namely,  drilling, 

reaming  and  countersinking,  has  re- 
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cently  been  developed  by  the  Fred- 
erick A.  Wagner  Co.,  Inc.,  Rochester, 

N.  Y.  The  tool,  which  is  shown  in 
the  accompanying  illustration,  has 
an  inserted  blade  or  cutting  member. 

This  tool  has  a  casehardened  mild 
steel  body  or  holder,  which  is  slotted 

WAGNER    IXSERTKD-BLADE   CENTER 
DRILL,  REAMER  AND  COUNTERSINK 

to  receive  the  blade.  Two  30-deg. 
beveled  edges  on  the  bottom  edge 
of  the  blade  are  used  as  a  means  of 
centering  the  latter  in  the  holder,  the 
beveled  edges  and  the  hole  in  the 
center  of  the  blade  giving  three 
points  of  support  to  insure  that  the 
blade  is  centered  in  the  holder. 

Four  sizes  of  blades  are  available, 
.for  centering  shafts  from  g  to  10  in. 
in  diameter,  the  smallest  blade 
centering  shafts  from  I  to  IJ  in. 
in  diameter  and  the  largest  from 
6i  to  10  in.  The  blades  are  made 
of  tungsten  alloy  steel  and  are 
blanked  out  with  dies.  The  cutting 
lip  and  the  drill  point  of  each  blade 
are  hot  forged  in  a  die,  and  then  the 
blade  is  hardened  and  tempered. 
The  flat  sides  are  ground  with  the 
blades  held  on  magnetic  chucks,  and 
lastly  the  radial  relief,  cutting  edges 
and  drill  point  are  ground. 

Cleveland  Punch  &  Shear  Works  Co., 
Cleveland,  Ohio. 

The  machine  has  a  space  between 
housings  of  10  ft.  2  in.,  and  is  directly 
connected  to  a  motor  so  as  to  be  en- 

tirely self-contained.  This  motor,  as 
well  as  driving  the  rolls,  is  also  ar- 

ranged to  provide  power  to  lower  and 
raise  the  top  roll,  which  is  11  in.  in 
diameter.  One  of  the  lower  rolls, 
which  are  8  in.  in  diameter,  has 
three  splines,  while  the  other  has 
two  splines  and  a  flanging  groove. 

A  feature  of  the  machine  is  that 
none  of  the  gears  protrude  into  the 
foundation  to  require  the  addition 
of  a  pit.  Two  clutches  are  provided 
so  that  either  end  of  the  top  roll  may 
be  raised  and  lowered.  An  additional 
single  clutch  is  used  for  starting  the 
rolls.  The  outer  drop  hinge  can  be 
readily  dropped  by  simply  lifting  the 
cover  plate  from  the  shoulder  bolts 
and  dropping  the  yoke,  as  shown  in 
Fig.  2.     This  is  merely  a  one-man 
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Qeveland  No.  2  Pyramid- 
Type  Bending  Roll 

The  accompanying  illustration 
shows  a  pyramid-type  bending  roll 
recently  placed  on  the  market  by  the 

FIG.  2— DROP  HINGE  ON  TOP  ROLL, 

job.  The  roll  can  then  be  tilted  by 

the  pressure  of  the  screw  on  the  ex- 
tended end  of  it  at  the  left,  thus  en- 
abling complete  cylinders  to  be  easily 

removed.  The  power  drive  for  this 
motion  enables  rapid  operation. 

"Qeveland"  Universal Drill  Jig 

By  changing  either  the  bushings 
in  one  type  or  the  top  plate  in  the 
other,  many  different  parts  may  be 
drilled  in  the  two  types  of  universal 
drill  jigs  that  have  been  recently 

placed  on  the  market  by  the  Cleve- 
land Universal  Jig  Co.,  2005  Oregon 

Ave.,  Cleveland,  Ohio. 

Type  A,  which  is  illustrated  in 
Fig.  1,  takes  the  place  of  a  screw 

ijfe- 

FIG.   1— CLEVELAND  NO.   2  PYRAMID-TYPE  BENDING  ROLL 

FIG.    1 — "CLEVELAND"    UNIVERSAL 
TYPE   A  DRILL  JIG 

bushing  type  of  jig.  It  consists  of  a 
base  with  two  columns  in  which  are 
two  plungers  that  hold  a  top  plate 
spanning  from  one  column  to  the 
other.  This  top  plate  is  bored  in 
line  with  the  base  to  receive  the 
drill  bushings.  By  means  of  racks 
and  pinions  the  plungers  can  be 
operated  up  and  down,  the  pinion 
shaft  being  actuated  by  the  handle, 
which  can  be  positively  locked  in  any 
position  on  the  sector  by  pressing 
the  handle  latch,  thereby  causing  a 
wedge  to  be  pulled  down  and  forcing 
a  shoe  to  clamp  the  sector.  The  drill 
bushings  are  removable  and  can  be 
made  to  conform  to  any  shape  of 
work  whether  round  or  irregular, 
since  only  straight  up  and  down 
movements  are  required  to  use  the 

jig- 
The  leg  and  box  type  of  jig  is 

replaced  by  the  Type  B  jig  shown  set 

up  to  drill  the  bolt  holes  in  a  bell- 
shaped  casting  in  Fig.  2.  In  con- 

struction this  jig  consists  of  a  square 
base  in  which  posts  are  fastened  at 
each  corner.  To  these  posts  a  top 
plate  is  attached,  which  is  bored  to 
receive  drill  bushings.  The  same 
handle  and  rack  and  pinion  move- 

ment is  used  as  in  Type  A,  but  in- 
stead of  two  plungers  moving  down 

with  the  movement  of  the  handle, 
there  is  only  one  plunger  moving  up 
This  plunger  holds  the  work  against 
the  top  plate  while  drilling. 

Loading  and  unloading  operations 
are  done  with  a  minimum  number  of 
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FIG.   2— TYPE  B   DRILL  JIG 

simple  motions.  The  work  is  placed 
in  the  jig,  the  handle  pulled  down 

so  that  the  work  is  held  rigidly  be- 
tween the  bushings  or  against  the 

top  plate,  and  then  the  handle  latch 
is  pressed  to  hold  the  work  in  that 
position.  To  unload,  the  handle  latch 
is  pushed  down,  the  handle  raised 
and  the  work  removed. 

Harris  No.  815  Motor-Driv- 
en Full  Automatic  Hob 

Sharpening  Machine 
An  improved  motor-drive,  together 

with  a  hand  wheel  adjustment  for 
both  the  vertical  and  horizontal 

positioning  of  the  grinding  wheel 
has  been  installed  on  the  No.  815 

motor-driven  automatic  hob  grinding 
machine  described  and  illustrated  on 

page  190,  Vol.  56,  of  the  American 
Machinist.  The  machine  is  manu- 

factured by  the  Harris  Engineering 
Co.,  Bridgeport,  Conn. 

The  drive  arrangement  consists  of 
a  General  Electric  motor,  mounted 
as  shown  at  the  top  of  the  machine, 
on  the  turntable  which  carries  the 

wheelhead.  Being  mounted  thus 
upon  the  turntable,  the  entire  motor 
may  be  swung  to  the  required  angle 
together  with  the  grinding  wheel 
and  diamond  truing  device  when 

grinding  either  right-  or  left-hand 
spirally  fluted  hobs,  or  it  may  be 
swung  to  the  zero  position  when 
grinding  straight-fluted  hobs.  The 
grinding  wheel  is  driven  by  means 
of  a  belt,  the  slack  in  which  can  be 

taken  up  by  raising  the  motor. 
By  means  of  cap  screws,  the  motor 

is  fastened  to  four  square-headed 
adjusting  screws.  These  screws  can 
be  clamped  rigidly  in  tapped  holes  in 

the  brackets  by  locknuts.  To  adjust 
the  motor  to  take  up  slack,  the  four 
holding  cap  screws  are  slightly 
loosened,  as  are  also  the  locknuts, 
and  each  one  of  the  supporting 
screws  is  turned  the  same  number 

nished  for  belt  drive,  being  supplied 
in  this  case  with  a  countershaft  hav- 

ing an  automatic  take-up  and  tight- 
ening device  for  the  belt  that  drives 

the  wheel  spindle.  A  jackshaft  is 
also  used  in  this  drive  which  is  so 

HARRIS  No.   M.-,   AIOTOU-IJUIVKN  FULL  AUTOM.\TIC 
HOI!  S  HAHPE.XI.XO    MACHIXE 

of  quarter  turns,  as  indicated  by 
their  square  heads,  until  the  belt  is 
tightened  sufl^kiently.  The  locknuts 
are  then  tightMied.  so  that  the  motor 
is  held  rigidly. 

A  motor  is  mounted  on  a  bracket 

at  the  rear  of  the  machine,  as  can 
be  seen,  which  serves  to  drive  the 
table  reverse  mechanism,  the  index 
mechanism  and  the  spiral  generating 

device,  as  well  as  the  pump.  Either 

an  open  guard,  as  shown,  or  a  sheet 
metal  or  netting  guard  may  be 
provided  for  this  motor.  A  separate 
switch  box  is  furnished  for  each 

motor  and  all  wiring  for  both  is 
mounted  on  the  machine  so  as  not  to 

interfere  with  the  operator. 

The  vertical  and  lateral  adjust- 
ments of  the  wheel  slide  have  been 

changed  on  this  machine  so  that 
instead  of  the  ball  crank  handles 

previously  used,  hand  wheels  provide 
sensitive  adjustment  by  means  of  a 
worm  and  worm  wheel  connecting 
with  the  pinion  running  into  the  rack 
on  the  movable  members. 

The    machine    may    also    be    fur- 

arranged  at  the  top  of  the  turntable 
that  the  latter  may  be  swiveled  to 

any  required  angle. 

Calls  Simplification  a 
Waste  Eliminator 

There  is  and  has  been  considerable 
confusion  as  to  the  real  significance 
of  simplification  as  differentiated  from 
standardization,  states  a  pamphlet  pre- 

pared by  the  United  States  Chamber 
of  Commerce.  To  many  the  two  are 
synonymous,  but  in  actual  practice 
there  is  a  very  definite  distinction. 

Simplification  is  fundamentally  an 
economic  movement — a  very  real  means 
of  eliminating  some  of  the  avoidable 
waste  in  industry  and  trade.  It  is 
based  on  commercial  expediency  rather 
than  on  scientific  fact;  technical  re- 

search and  engineering  experimenta- 
tion are  not  necessary.  This  state- 

ment is  not  meant  to  imply  that 

simplification  is  hit  and  miss  or  ar- 
rived at  through  "grab  bag"  procedure. 

Quite  the  contrai-y  is  true.  Simplifi- 
cation is  developed  from  the  best  prac- 

tice and  judgment  of  an  industry  or 
individual  establishment.  Facts  are 
vitally  necessary,  but  production  and 
sales  records  coupled  with  a  true  pic- 

ture of  the  consumers'  needs  is  usually 
sufficient  for  constructive  simplification 
action  and  procedure. 
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News  Section 

Twelve-Hour  Day  for  Steel  Mills  Says 

Special  Committee's  Report 
DECLARING  that  the  twelve-hour 

work  day  for  steel  mills  was  im- 
perative to  the  welfare  of  the  country 

and  that  the  eight-hour  day  would  not 
only  work  a  hardship  on  the  employers 
and  employees,  but  on  the  world  at 
large,  Judge  Elbert  H.  Gary,  chairman 
of  the  board  of  the  United  States  Steel 
Corp.,  delivered  the  report  of  the  spe- 

cial committee  to  the  members  of  the 
American  Iron  and  Steel  Institute  who 
were  gathered  at  the  annual  conference 
held  at  the  Hotel  Commodore  on  May  25. 
The  report  was  well  received  by  the 
steel  men  present. 

The  special  committee  which  was  ap- 
pointed some  time  ago  has  been  con- 

sidering the  work  hour  question  and 
only  a  few  days  before  Judge  Gary  de- 

livered the  findings,  he  held  a  confer- 
ence with  President  Harding  at  Wash- 

ington ^t  which  time  the  subject  was 
discussed.  President  Harding,  who  is 
much  in  favor  of  the  eight-hour  work 
day  expressed  his  disappointment  when 

"  informed  of  the  text  of  the  report which  was  substantially  as  follows: 

"Apparently  the  underlying  reason 
for  the  agitation  which  resulted  in  the 
appointment  of  this  committee  was 
based  on  a  sentiment,  not  created  or 
indorsed  by  the  workmen  themselves, 
that  the  twelve-hour  day  was  an  unrea- 

sonable hardship  upon  the  employees 
who  were  connected  with  it ;  that  it  was 
physically  injurious  to  a  large  per- 

centage of  the  employees,  and  that  it 
interfered  with  family  associations  es- 

sential to  the  welfare  of  the  children; 
that  for  these  reasons  it  was,  in  a  sense, 
opposed  to  the  public  interest. 

Benefits  of  Longer  Day 

"Whatever  will  be  said  against  the 
twelve-hour  day  in  the  steel  industry, 
investigation  has  convinced  this  com- 

mittee that  the  same  has  not  of  itself 
been  an  injury  to  the  employees,  physi- 

cally, mentally,  or  morally.  Whether 
or  not  in  the  large  majority  of  cases 
twelve-hour-day  men  devote  less  time 
to  their  families  than  the  employees 
working  less  hours  is  perhaps  ques- 
tionable. 

"Because  the  steel  industry  is  largely 
a  continuous  process,  there  must  be 
three  eight-hour  shifts  or  two  twelve- 
hour  shifts,  the  committee  believes. 
The  workmen,  as  a  rule  prefer  the 
longer  shift  because  it  means  more  pay 
they  find.  And  'there  is  less  physical 
work,  as  a  total  per  day,  and  less 
fatigue  from  the  work  of  a  twelve-hour 
day  in  the  steel  industry  than  pertains 
to  the  large  majority  of  eight-hour 

men.' " 
Judge  Gary,  who  is  president  of  the 

American  Iron  and  Steel  Institute,  also 
delivered  his  annual  address.  He  has 
recently  returned  from  a  Mediterranean 
cruise  and  was  much  impressed  with 
the  various  sights  in  the  Holy  Land. 

He  declared  that  Christianity  should 
be  brought  closer  to  business  and  that 
with  the  complete  entrance  of  Christian 
principles  into  business,  greater  happi- 

ness would  be  the  result. 
Mr.  Gary  reserved  his  customary 

analysis  of  conditions  in  the  steel  in- 
dustry for  the  end  of  his  address,  when 

he  asserted,  optimistically,  that  "there 
is  nothing  in  sight  to  indicate  that  there 
will  be  a  substantial  diminution  of  the 
demand  for  finished  steel  in  this  coun- 

try during  the  next  six  months,  to  say 
the  least."  He  warned  steel  manufac- 

turers, however,  not  to  permit  prices 
to  go  above  the  level  which  is  "fair  and 
reasonable." 

Excellent  Papers 

Many  excellent  technical  and  semi- 
technical  papers  held  the  interest  of 
those  attending  during  both  the  morn- 

ing and  the  afternoon  sessions.  "Lay- 
ing of  High  Power  Submarine  Cables 

in  San  Francisco  Bay,"  a  moving  pic- 
ture furnished  by  the  American  Steel  & 

Wire  Co.,  Worcester,  Mass.,  opened  the 
program  and  was  thoroughly  enjoyed. 
The  following  speakers  and  their  topics 
were  on  the  program:  "The  Value  of 
Chemistry  in  the  Iron  and  Steel  indus- 

try," W.  A.  Forbes,  United  States  Steel 
Corp.,  New  York;  "A  Motor  Driven 
Rolling  Mill,"  H.  E.  Davis,  Chief  Elec- 

trician, Interstate  Iron  &  Steel  Co., 
South  Chicago,  111.;  "The  Standardiza- 

tion of  Steel  Mill  Practice  Through 
Time  Study,"  Robert  Gregg,  president, 
Atlantic  Steel  Co.,  Atlanta,  Ga.;  "Gas 
Producer  Practice  in  Steel  Works," 
Waldemar  Dyrssen,  United  States  Steel 

Co^p.,  New  York;  "Waste  in  Steel  In- 
dustry," H.  T.  Morris,  Metallurgical 

Engineer,  Bethlehem  Steel  Corp.,  Beth- 
lehem, Pa.,  and  "The  Disintegration  of 

Fire  Brick  Linings  in  Iron  Blast  Fur- 
naces," C.  E.  Nesbitt  and  M.  L.  Bell, 

Research  Engineers,  Carnegie  Steel  Co., 
Pittsburgh. 

Luncheon  was  served  in  the  Grand 
Ball  Room  at  noon  and  in  the  evening  a 
banquet  was  held.  This  is  the  twenty- 
third  annual  meeting  of  the  Institute. 

Electric  Steel  Founders  Hold Meeting 

The  Electric  Steel  Founders'  re- 
search group  held  a  meeting  of  execu- 

tives at  Wernersville,  Pa.,  on  May  14 
to  May  17.  The  various  phases  of  the 
research  work  being  done  by  the  mem- 

bers of  the  group,  to  improve  the 
quality  of  steel  casting  and  increase 
efficiency  in  methods,  were  discussed  in 
detail.  Formal  reports  giving  the 
status  of  the  present  research  investi- 

gations were  read  on  such  subjects  as 
facing  sand  mixtures,  core  sand  mix- 

tures, electric  furnace  practice  and  kin- 
dred subjects. 

Trade  Schools  Discussed 
in  Connecticut 

The  spring  meeting  of  the  School- 
masters' Round  Table  of  Southwestern 

Connecticut  was  held  recently  at  Stam- 
ford, Conn.  H.  J.  Hanson,  of  Bridge- 
port, spoke  at  some  length  on  the  value 

of  the  co-operative  course  in  the  trade 
school.  He  illustrated  his  remarks  by 
a  number  of  hand  paintings  graphically 
showing  the  work  of  the  skilled  and 
unskilled  man.  He  said  that  the  aim  of 
the  trade  school  is  to  offer  to  young 
men  over  fourteen  years  of  age  such 
training  and  experiences  as  will  fit 
them  to  become  "all  round"  mechanics 
in  their  particular  trades;  and  will  also 
permit  of  their  advancement  to  such 
supervisory  positions  as  their  personal 
qualifications  may  warrant. 

This  aim  is  accomplished  by  giving 
the  boy  experience  on  actual  jobs  of 
commercial  character,  under  usual  shop 
conditions  as  to  tools  and  machinery 
and  at  the  same  time  by  thoroughly 
training  him  in  mathematics,  drafting 
and  science  that  will  be  of  service  to 
him  as  a  tradesman  or  supervisor,  he 
stated.  The  boy  is  advanced  from  oper- 

ation to  operation  as  rapidly  as  he  is 
able  to  acquire  the  skill  involved  and 
is  not  kept  on  any  job  for  the  sake  of 
production.  He  is  thereby  offered  a 
very  wide  range  of  experience  during 
his  apprenticeship. 

Between  4,800  to  5,400  hours  are  re- 
quired to  give  the  apprentice  the  train- 

ing and  experience  offered  by  the  school, 
according  to  the  amount  of  general 
education  he  may  elect  to  receive.  Other 
speakers  were  also  heard  and  enjoyed. 

W.  G.  Stephens,  director  of  the  State 
Trade  School  at  Stamford  was  also  an 
interesting  speaker.  He  outlined  the 
work  at  the  school  and  the  hopes  for  its 
future  success  as  well  as  the  co-opera- 

tion between  the  school  and  employers. 

F.  A.  E.  S.  Names  Committee 
For  Coal  Probe 

Announcement  of  personnel  and  plans 
of  the  committee  which  is  to  direct  a 
national  investigation  of  the  storage  of 
coal  in  co-operation  with  the  U.  S.  Coal 
Commission,  the  Department  of  Com- 

merce and  the  Bureau  of  Mines,  is  made 
by  the  Federated  American  Engineer- 

ing Societies.  The  committee  members are: 
H.  Foster  Bain,  Director  of  the  U.  S. 

Bureau  of  Mines,  Washington;  David 
Moffat  Myers,  former  Fuel  Administra- 

tor, New  York;  Perley  F.  Walker,  dean 
of  engineering.  University  of  Kansas; 
W.  H.  Hoyt,  chief  engineer  of  the  Du- 
luth,  Missabe  and  Northern  Railway, 
Duluth,  Minn.;  S.  W.  Parr,  professor  of 
applied  chemistry,  University  of  Illi- 

nois; Edgar  S.  Nethercut,  secretary  of 
the  Western  Society  of  Engineers,  Chi- 

cago ;  Roy  V.  Wright,  editor,  New  York. 
The  chairman  is  W.  L.  Abbott,  chief 
operating  engineer  of  the  Common- 

wealth Edison  Co.  of  Chicago. 
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Arnold  Turner  Victim  of 

Apoplexy 
Arnold  Turner,  treasurer  of  the 

Turner  Machine  Co.,  Danbury,  Conn., 
died  recently  at  his  home  in  that  city 
as  the  result  of  a  stroke  of  apoplexy. 
Mr.  Turner  was  born  in  England  and 

ARNOLD  TURNER 

came  to  this  country  in  1893  when  he 
became  established  with  the  manufac- 

turing company  that  has  been  estab- 
lished in  Danbury  by  his  father  as  a 

branch  of  an  English  hat  machinery 
manufacturing  plant.  He  was  50  years 
of  age. 

Cincinnati  Business  is 

Reported  Steady 
Machine  tool  houses  in  Cincinnati  are 

turning  out  about  the  same  volume  of 
production  as  they  were  during  the 
early  part  of  May.  The  increase  in 
business  which  had  slowly  come  about 
since  the  first  of  the  year  was  retarded 
somewhat  by  a  lull  in  orders  which 
lowered  the  volume  of  sales  throughout 
the  early  part  of  May.  This  condition 
still  exists,  although  not  to  quite  as 
large  an  extent.  Purchasers  in  many 
instances  are  holding  off  placing  their 
orders  and  seem  to  be  reluctant  to 
make  any  purchases  except  those  which 
are  absolutely  required  through  sheer 
necessity,  most  of  which  are  replace- 

ments rather  than  added  equipment. 
One  of  the  encouraging  signs  is  the 

amount  of  material  being  bought  by 
railroads.  A  number  of  large  sales  to 
various  railroad  lines  has  been  made  in 
the  past  two  weeks.  In  fact  several  of 
the  largest  machine  tool  companies 
have  not  been  aifected  by  the  decrease 
in  the  number  of  orders  which  has  been 
experienced  by  other  concerns  through- 

out the  city.  Another  encouraging  fea- 
ture of  the  situation  in  the  Cincinnati 

market  is  the  fact  that  there  have  been 
a  great  many  inquiries  in  the  last  few 
weeks  and  sales  departments  of  ma- 

chine tool  firms  report  that  they  expect 
to  close  considerable  business  in  the 
immediate  future. 

The  demand  for  machinery  from  the 
automotive  Industry  has  held  up  splen- 

didly.    This  has  been   a  big  factor  in 

keeping  the  production  of  many  plants 
up  to  the  scale  which  prevailed  during 
March  and  April.  Milling  machines  and 
grinding  machines  are  in  fair  demand 
while  orders  for  production  milling  ma- 

chines are  excellent.  The  sales  of 
planers  are  about  the  same  as  they  have 
been  for  several  months  with  buyers 
insisting  upon  quick  delivery.  Large 
manufacturers  of  lathes  say  that  orders 
have  increased  in  the  last  seven  days. 

The  electrical  tool  houses  have  been 
busy  with  a  slight  falling  off  in  orders 
noticeable  during  the  past  two  weeks. 
Both  electric  and  radial  drilling  ma- 

chines are  selling  well. 
Most  machine  tool  manufacturers  in 

Cincinnati  look  with  confidence  and 
optimism  on  the  prospects  for  June 
business.  It  is  anticipated  that  the 
purchases  by  the  automotive  industry 
and  the  railroads  will  continue  unabated 
and  that  the  orders  from  other  fields 
will  show  an  increase.  The  foreign 
business  being  done  by  Cincinnati  con- 

cerns maintains  about  the  same  volume 
that  it  has  since  the  first  of  the 
year.  There  is  some  business  in  the 
Far  East  which  is  proving  to  be  of 
value  while  orders  from  South  America 
have  been  fair.  The  demand  from 
Europe  is  a  negligible  factor  in  the 
local  market. 

Car  Shortage  Lessens  in 
Face  of  Big  Demand 

Despite  the  fact  that  the  number  ot 
freight  cars  loaded  with  revenue  freight 
is  now  the  largest  for  this  time  of  year 
in  the  history  of  the  railroads,  shortage 
in  freight  cars  has  virtually  disap- 

peared, according  to  reports  just  filed 
by  the  carriers  with  the  Gar  Service Division. 

Shortage  in  freight  cars  for  the  coun- 
try as  a  whole  on  May  14  totaled  23,761, 

which  was  a  decrease  of  4,555  since 
May  7.  Compared  with  the  car  shortage 
on  Jan.  1,  1923,  this  is  a  decrease  of 
nearly  60,000  cars,  while  since  April  1 
this  year,  there  has  been  a  decrease  of 
more  than  45,000.  This  gradual  de- 

crease in  the  car  shortage  has  taken 
place  in  the  face  of  a  consistent  in- 

crease in  loadings. 
Shortage  in  box  cars  on  May  14 

amounted  to  only  5,528,  which  was  a 
reduction  of  3,641  in  a  week,  while 
there  also  was  a  reduction  of  1,019  in 
the  shortage  in  coal  cars  which  reduced 
the  total  to  15,653  for  the  entire country. 

With  the  reduction  in  car  shortage, 
there  is  a  gradual  increase  in  the  total 
numbe  rof  surplus  freight  cars  in  good 

repair. 

Condition  of  Cars  Shown  in  Report 
Class  I  steam  roads  are  required  to 

make  sworn  monthly  reports  of  oper- 
ating statistics  to  the  Interstate  Com- 

merce    Commission.       The     following 

summary  of  the  condition  of  cars  and 
locomotives  is  taken  from  these 
reports  and  presents  an  interesting 
study  for   manufacturers. 

CLASS  I  STEAM  ROADS  IN  THE  UNITED  STATES 

Per  Cent  of  FrHirht  Cars 
1921 

Vnpervice<iblp* 
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The  term,  unserviceable  locomotives,  includes  loro- 
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motives  awaiting  or  undergoing  repairs  if  held  more 
than  twenty  four  hours  on  that  account,  as  well  as 
unser^nceable  locomotives  stored  or  awaiting  sale. 

The  corresponding  data  for  individ- 
ual railroads  are  available  to  the 

public^  in  the  reference  room  of  the 
commission,  Bureau  of  Statistics,  and 
also  in  the  monthly  summaries  of 
operating  statistics  for  roads  having 
annual  operating  revenues  over  $25,- 
000,000.  The  reports  are  recognized  as 
authentic  and  are  used  by  many 
shippers  to  great  advantage. 

Unofficial  advance  information  as  to 

Date 
1922 

June  I   

June  1 5 
July  I 

July  15 
.\ugust  I 
.August  1 5 
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1923 
January  1 
Jaimary  15 
February  1 . 
February  15. 
March  I . 
March  15. 

April  I 
April  15. 

condition  of  equipment  is  compiled  and 
published  by  the  car  service  division 
of  the  American  Railway  Association. 
Because  of  difference  in  method  of  re- 

porting, these  reports  do  not  agree  ex- 
actly with  the  final  sworn  reports  made 

to  the  commission,  but  show  a  similar 
trend. 

The  following  data  are  included  here 
as  a  matter  of  information  from  these 
unofficial  reports : 
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Railroads  Good  Buyers 
in  Chicago 

This  week  brought  evidence  that  the 
recent  wave  of  pessimism  on  the  coun- 

try's future  business  has  been  ill  con- 
sidered and  exaggerated.  The  weekly 

report  of  the  country's  freight  move- ment surprised  even  railroad  men.  It 
proved  that  purchasing  in  general  is 
of  large  volume  and  that  goods  are 
going  steadily  into  distribution. 
The  situation  as  to  machine  tool 

sales  in  the  Chicago  district  has  not 
materially  changed.  Several  concerns 
report  that  railroads  are  doing  about 
thirty  per  cent  of  the  purchasing  of 
machine  tools.  Commercial  purchases 
continue   to    be    mainly    single   orders. 

The  oil  fields  in  Texas,  Louisiana,  and 
Oklahoma  have  made  machine  tool  pur- 

chases in  Chicago  recently. 
The  Santa  Fe  has  purchased  eight 

lathes  recently  and  a  20-ton  locomotive 
crane,  the  latter  from  Browning  Co., 
but  they  have  not  closed  on  balance  of 
the  large  list  sent  out.  The  Southern 
Ry.  has  prepared  an  inquiry  for  its 
machine  tool  requirements,  the  LeWgh 
Valley  is  inquiring  for  one  30-ton  elec- 

tric crane,  the  Norfolk  &  Western  is  in 
the  market  for  two  150-ton  erecting 
shop  cranes,  two  18-in.  x  8-ft.  geared- 
head  engine  lathes,  four  locomotive 
dome  facing  machines,  one  20-in.  x  S-ft. 
engine  lathe,  one  crank  pin  turning 
machine  and  one  6-in.  boring  machine. 

The  Burlington  R.R.  has  placed  an 
order  with  the  Whiting  Corp.  for  a 
25-ton  electric  traveling  crane  for  its 
Beardstown,  111.  shops.  The  Atlantic 
Coast  Line  has  purchased  two  100-ton 
locomotive  hoists  and  one  80-ton  coast 
hoist  from  the  Whiting  Corp.  The 
Pennsylvania  Ry.  has  ordered  a  30-ton 
locomotive  crane  from  the  McMyler 
Interstate  Co.  and  the  Big  Four  has 
purchased  a  20-ton  locomotive  crane 
from  Browning  Co.  The  Southern 
Pacific  has  ordered  three  25-ton  locomo- 

tive cranes  one  each  from  the  Brown- 
ing Co.,  the  McMyler  Interstate  Co.  and 

the  Industrial  Works.  The  Denver  & 
Rio  Grande  Western  R.R.  has  ordered 
four  120-ton,  six  15-ton  and  four  10- 
ton  electric  traveling  cranes  from  the 
Whiting  Corporation. 

Winton  and  Haynes  in 

Proposed  Merger 
Directors  of  the  Winton  Co.  of  Cleve- 

land, automobile  manufacturers,  have 
called  a  meeting  of  stockholders  for 
June  4  to  consider  a  plan  to  consolidate 
the  Winton  Co.  with  the  Haynes  Auto- 

mobile Co.  it  was  learned  recently. 
The  Haynes  Co.'s  directors  have  ap- 

proved the  plan,  which  includes,  in  ad- 
dition to  the  Winton  Co.,  the  Dorris 

Motor  Car  Co.  of  St.  Louis.  The  com- 
pany would  be  called  the  Consolidated 

Motors,  Incorporated. 
> 

Boston  Gets  Next  Foreign 
Trade  Convention 

New  England  is  to  be  the  host  of  the 
next  National  Foreign  Trade  Conven- 

tion, according  to  James  A.  Farrell, 
chairman  of  the  National  Foreign  Trade 
Council,  and  president  of  the  United 
States  Steel  Corp.  The  meeting  will 
probably  be  held  during  May,  1924.  in 
Boston. 

Frank  £.  Wing  Dies  After 
Long  Illness 

Frank  E.  Wing,  treasurer  of  the 
L.  S.  Starrett  Co.,  of  Athol,  Mass.,  died 
at  his  home  in  that  city  on  May  13, 
after  a  long  illness.  Although  for  some 
time  failing  health  had  made  it  in- 

creasingly difficult  for  him  to  attend  to 
the  duties  of  his  office,  he  insisted  on 
continuing  his  work  up  to  within  a 
very  short  time  of  his  death. 

Mr.  Wing,  who  was  fifty-seven  years 
of  age  at  the  time  of  his  death,  was 
born  in  Conway,  Mass.,  and  was  the  son 
of  Edward  Everett  and  Helen  Jane Wing. 

Mr.  Wing  attended  the  public  schools 
of  Conway  and  then  Smith  Academy, 
Hatfield,   Mass.,    from    which    he    was 

FRANK  E.  WING 

graduated  in  1882.  He  entered  Yale  in 
the  fall  of  that  year  and  was  gradu- 

ated with  degree  of  B.A.  in  the  class  of 
1886.  He  was  honored  by  his  class  by 
being  chosen  Fence  Orator  and  also 
Class  Historian.  He  also  won  the  dis- 

tinguished honor  of  being  chosen  chair- 
man of  the  editorial  board  of  the  Yale 

Courant,  one  of  the  leading  college 
periodicals.  His  college  fraternity  was 
Psi  Upsilon. 

He  came  to  Athol  in  April,  1887,  and 
was  employed  by  the  late  Laroy  S. 
Starrett  as  bookkeeper  and  clerk.  He 
also  at  that  time,  attended  to  all  of  the 
correspondence.  When  the  L.  S.  Star- 

rett Co.  was  incorporated  in  1900,  he 
was  chosen  clerk  and  a  director,  which 
offices  he  continued  to  hold  in  that 
well  known  organization.  Since  1912  he 
had  also  been  treasurer.  Mr.  Wing 
was  trustee  of  the  Athol  Savings  Bank, 
a  member  and  clerk  of  the  Second  Uni- 

tarian Society  in  Athol,  and  for  a  num- 
ber of  years  was  chairman  of  the  Athol 

School  Committe  and  a  Library  Trus- 
tee. He  was  a  member  of  many  fra- 

ternal organizations. 
Mr.  Wing  was  married  in  Athol  on 

Sept.  23,  1892  to  Miss  Edith  Mary 
Smith,  who  with  a  son,  Donald  Goddard 
Wing,  survive  him. 

Editors  to  Aid  Hoover  on 
Domestic  Bureau 

On  Monday,  May  21,  the  members 
of  the  National  Conference  of  Business 
Paper  Editors  journeyed  to  Washington 
for  their  regular  dinner  with  Secretary 
Hoover.  They  were  the  guests  of  John 
Hays  Hammond  at  luncheon  in  his 
beautiful  home  at  2301  Kalaroma  Rd. 
and  listened  to  his  views  on  the  an- 

thracite coal  situation.  At  3:30  o'clock 
the  usual  session  with  the  officials  of 
the  Chamber  of  Commerce  of  the 
United  States  took  place  in  the  Cham- 

ber board  room.  Results  of  the  annual 
meeting  were  discussed. 

At  the  request  of  Mr.  Hoover,  com- 
mittees were  appointed  to  advise  with 

the  Department  of  Commerce  on  the 
organization  of  a  Bureau  of  Domestic 
Commerce  and  on  the  form  and  content 
of  a  book  to  cover  simplifications, 
standards  and  specifications  adopted  by 
the  Department. 

*&i 

Obituary 

Arthur  J.  O'Leary,  one  of  Chicago's pioneer  citizens,  father  of  John  W. 

O'Leary,  former  president  of  the  Na- 
tional Metal  Trades  Association,  died  at 

his  home  in  Chicago,  May  20,  after  a 
few  days'  illness  of  pneumonia.  Mr. 
O'Leary  was  in  his  eighty-seventh  year, 
having  been  born  in  Portsmouth,  Eng- 

land, on  March  25,  1838.  He  came  to 
Chicago  in  1868.  In  1875  he  estab- 

lished the  business  of  Arthur  J. 
O'Leary  &  Son  Co.  which  is  still  oper- ating and  of  which  he  was  the  active 
head.  Mr.  O'Leary  was  well  known 
among  members  of  the  National  Metal 
Trades  Association. 

Prof.  Hans  Goldschmidt,  inventor 
of  the  widely  known  thermit  process 
for  welding  iron  and  steel  and  for 
producing  high  grade  metals  and  al- 

loys, also  originator  of  many  other 
scientific  inventions,  died  suddenly  in 
Baden-Baden,  Germany,  on  May  20, 
1923,  after  a  stroke. 

Prof.  Goldschmidt's  most  important invention  was  the  thermit  process,  now 
used  extensively  all  over  the  world  for 
welding  iron  and  steel  sections,  and  for 
producing  metals  and  alloys  of  high 

purity. Prof.  Goldschmidt  visited  this  coun- 
try very  frequently  and  was  president 

of  the  Goldschmidt  Thermit  Co.,  now 
Metal  &  Thermit  Corp.,  from  1904  to 
1916.  Through  his  death,  the  world 
loses  a  chemist  of  great  knowledge  and 
inventive  genius. 

Peter  Weber,  president  and  general 
manager  of  the  Sloan  &  Chace  Manu- 

facturing Co.,  Ltd.,  Newark,  N.  J., 
died  recently  at  his  home,  aged  63 
years.  Mr.  Weber  had  long  been  con- 

nected with  the  electrical  and  the  ma- 
chine tool  industries,  having  been 

identified  with  the  General  Electric  Co. 
and  the  Edison  Laboratories  before  as- 

suming the  management  of  the  Sloan 
&  Chace  Manufacturing  Co. 

L.  O.  KovBN,  senior  partner  in  the 
firm  of  L.  O.  Koven  &  Brother,  Jersey 
City,  N.  J.,  and  vice-president  and 
treasurer  of  the  Hoevel  Manufacturing 
Corp.,  died  May  17  in  his  sixty-third 

year. 



822d AMERICAN     MACHINIST Vol.  58,  No.  22 

W  E  Bewley,  formerly  with  the 

sales'  department  in  the  New  York office  of  the  Consolidated  Machine  Tool 

Corp.  of  America,  has  been  transferred 
to  the  Chicago  office  in  a  similar 
capacity. 

W  H.  Weber,  formerly  of  the  Ke- 
wanee,  111.,  works  of  the  Walworth 

Mfg  Co.,  has  been  appointed  superin- 
tendent of  the  iron  foundries  at  Bos- 

ton, Mass.,  a  plant  of  the  company,  and 
has  started  in  at  his  new  position.  Mr. 

Weber  succeeds  C.  L.  Sprague,  re- 
signed. 

J.  E.  Hart  has  recently  been  made 

superintendent  of  production  of  the 
Walworth  Mfg.  Co.,  Boston,  Mass. 

S.  P.  Howell  has  been  assigned  the 

work  in  connection  with  the  field  in- 
vestigation of  liquid  oxygen  explosives 

for  the  Bureau  of  Mines. 

Walter  B.  Hopkins,  for  a  number 

of  years  vice-president  of  the  Thurs- 
ton Mfg.  Co.,  manufacturer  of  milling 

machinery.  Providence,  R.  I.,  has 

severed  his  connection  with  the  con- 
cern, taking  effect  immediately.  Mr. 

Hopkins  is  succeeded  by  Robert  H. 

ScHAFBm,  a  well  known  Providence  ma- 
chinery manufacturer. 

Roland  A.  Holmes  will  be  the  man- 
ager of  the  new  Detroit  office  in  the 

General  Motors  Building  of  the  Con- 
solidated Machine  Tool  Corp.  of 

America,  New  York. 

Robert  H.  Goodell  has  resigned 

as  merchandise  manager  of  the  Green- 
field Tap  &  Die  Corp.  and  on  June  18 

•will  join  the  Western  Electric  Co.  After 
a  year's  preliminary  work  at  the  Haw- 

thorne, 111.  plant  he  is  slated  for  an 
executive  position  in  the  new  Kearney, 

N.  J.  plant  now  in  course  of  construc- tion. 

W.  H.  Damon  has  been  appointed 

resident  engineer  of  the  Railroad  Com- mission of  Wisconsin  in  Milwaukee, 

succeeding  E.  J.  Steinberg,  who  has  re- 
signed, effective  June  1,  to  become  man- 

ager of  the  Wausau  (Wis.)  hydro- 
electric properties  of  the  Wisconsin 

Valley  Power  Co.  Mr.  Damon  has  been 
a  member  of  the  engineering  staff  of 
the  commission  for  ten  years,  follow- 

ing his  graduation  from  the  college  of 
engineering.  University  of  Wisconsin. 
Herman  A.  Wagner,  president  of  the 

Wisconsin  Bridge  &  Iron  Co.,  Milwau- 
kee, has  returned  from  a  business  and 

recreation  trip  with  Mrs.  Wagner  to 
Mexico,  lasting  two  months. 

Martin  F.  Beardsley,  formerly  with 
the  Maxwell  Motor  Co.,  and  the  Ford 
Motor  Co.,  is  now  plant  superintendent 
for  the  Wilton  Tool  Co.,  5835  Russell 
St.,  Detroit,  Mich. 

Oliver  Warnecke,  formerly  in 
charge  of  the  planning  department  of 
the  Maxwell  Motor  Co.,  is  now  assistant 
plant  superintendent  for  the  Wilton 
Tool  Co.,  5835  Russell  St.,  Detroit, 
Mich. 

C.  G.  Cashman,  who  has  held  vari- 
ous executive  positions  in  the  East  over 

a  number  of  years,  is  now  superin- 
tendent for  the  American  Grinder  Co., 

Benson  St.  and  Bellevue  Ave.,  Detroit, 
Mich. 

C.  M.  Hall 
has  been  ap- 

pointed Cleve- 
land representa- tive for  the 

Black  &  Decker 
Manufacturing 
Co.,  Baltimore, 
Md.  Mr.  Hall 
has  been  with 
the  company  for 
some  time  and  is 
well  known  to 
the  trade  in  Ohio 
and  Indiana, 
where  he  has 

been  represent- 
ing the  concern  for  several  years.  His 

new  appointment  comes  in  the  form  of 

a  promotion. 

C.  M.  HALL 

Business  Items 3 
The  Neilsen-Barton  Chuck  Co.,  Chi- 

cago, has  moved  its  factory  to  Lawton, Mich. 

The  factory  structures  formerly  oc- 
cupied by  the  Hess  Spring  &  Axle  Co. 

division  of  the  Standard  Parts  Co., 

Cincinnati,  were  sold  at  auction  for 

$636,000  on  May  24.  There  are  five buildings  in  the  group. 

The  Precision  &  Thread  Grinder 
Manufacturing  Co.,  Philadelphia,  Pa., 
announces  a  twenty  per  cent  reduction 

on  the  prices  of  its  improved  "1923 Model"  precision  grinding  machine. 

The  Los  Angeles  Pump  &  Supply  Co. 

has  moved  its  shop  from  309-311  Los 
Angeles  St.  to  Eleventh  and  Wall  Sts., 
Los  Angeles,  Calif. 

The  Frederick  Pearce  Co.,  New  York, 
has  moved  its  machine  shop  and  factory 
office  to  410-416  East  32nd  St.,  New York  City. 

The  Lyons-Clarke  Engineering  Co., 

estimators,  buyers,  inspectors  and  ship- 
pers, has  moved  its  offices  to  411  Penn 

Ave.,  Pittsburgh,  Pa.,  due  to  the  neces- 
sity for  larger  quarters. 

The  Wilton  Tool  Co.,  5835  Russell 
St.,  Detroit,  Mich.,  has  taken  over  the 
manufacture  and  sale  of  the  Kruce 

Spiral  Expansion  Reamer,  formerly 
made  by  E.  J.  Kruce  &  Co.,  Detroit, 
Mich.  The  machinery  and  equipment 
of  E.  J.  Kruce  &  Co.  have  also  been 

purchased  by  the  Wilton  Tool  Co.,  and 
will  be  used  to  augment  facilities  in 
its  new  plant. 

,  The  Ex-Cell-0  Tool  &  Manufactur- 
ing Co.,  Detroit,  Mich.,  recently  moved 

from  1214  Beaubien  St.  to  1469  East 
Grand  Boulevard. 

The  Suffolk  Oilless  Bearing  Co.,  Wo- 
burn,  Mass.,  has  been  incorporated  un- 

der the  laws  of  Massachusetts  and  has 
started  a  factory  in  that  city.  The  con- 

cern will  manufacture  all  kinds  of  im- 
pregnated hardwood  oilless  bearings. 

George  E.  Parker,  Jr.,  is  president  and 
Austin  H.  Welch,  treasurer. 
An  exhibition  of  devices  tending 

toward  safety,  health  and  sanitation 
will  be  held  in  Brooklyn,  Oct.  20  to  27. 
Firms  specializing  in  applications  of 
modern  protective  devices  and  methods 
are  eligible  to  exhibit. 

A    sale    of   navy    surplus   has    been 

announced  by  the  Navy  Department. 
Bids  on  pressure  gages  will  be  re- 

ceived up  until  June  7  at  11  a.m.  Bids 
on  scrap  and  scrap  metals  will  be  re- 

ceived up  until  June  8  at  11  a.m.  at 
the  Central  Sales  Office,  Navy  Yard, 
Washington,   D.   C. 

The  Blake  &  Johnson  Co.,  1000 
Thomaston  Ave.,  Waterbury,  Conn., 
manufacturer  of  machine  screws  and 
machine  work,  has  recently  added 
$480,000  to  its  outstanding  capital stock. 

The  Van  Norman  Machine  Tool  Co. 

of  Springfield,  Mass.,  has  made  a  con- tract for  a  term  of  years  with  the 
Franklin  Machine  &  Tool  Co.  also  of 
that  city,  by  which  the  first  named 
concern  takes  charge  of  the  production 
and  sale  of  machines  which  have  been 
under  manufacture  by  the  Franklin. 
These  include  two  types  of  low-priced 
automobile  valve  grinding  machines 
which  will  be  manufactured  at  the 
Van  Norman  works  in  addition  to  the 
Van  Norman  grinding  machines,  mak- 

ing in  all  five  types  of  grinding  ma- 
chines to  be  marketed  by  the  combine 

arrangement.  The  Franklin  Co.  will 
be  continued  and  retains  its  freedom 
to  produce  any  machines  not  embraced 
within  the  terms  of  the  contract. 

The  Palmer  Steel  Co.,  Holyoke,  Mass., 
having  outgrown  its  plant  erected  in 
Willimansett  last  year,  is  now  erecting 
an  addition  of  100-foot  frontage,  at  a 
cost  of  $10,000. 

At  the  public  sale  of  the  assets  of  the 
Barton  Axle  Co.  of  Barton,  Washington 
County,  Wis.,  the  highest  bid  was 
$76,000,  offered  by  L.  R.  Huffmann,  mo- 

tor truck  manufacturer,  Elkhart,  Ind., 
who  intends  to  use  the  plant  to  produce 
axles  for  Huffmann  trucks  as  well  as 
the  commercial  market.  The  plant  was 
erected  three  years  ago  and  represents 
a  cost  value  in  excess  of  $150,000  it  is 
estimated. 

Roy  Townsend,  a  member  of  the  de- 
funct Townsend  Mfg.  Co.,  Janesville, 

Wis.,  is  successful  bidder  for  the  ma- 
chinery and  equipment,  and  by  an  ar- 

rangement with  the  owners  of  the 
buildings,  will  be  able  to  keep  the  in- 

dustry intact.  Operations  will  be  re- 
sumed on  a  partial  scale  on  June  1,  in 

the  manufacture  of  kerosene  and  oil 
engines,  tractors  and  tractor  chassis, 
which  comprised  the  principal  line  of 
the  defunct  concern. 

The  South  Beloit,  Wis.,  foundry  pur- 
chased recently  by  the  Wanner  Malle- 

able Castings  Co.,  Hammond,  Ind., 
from  the  Stewart-Warner  Mfg.  Co., 
Chicago,  was  reopened  May  21  and  will 
be  in  regular  production  June  1  with  a 
staff  of  150  operatives.  The  m.aximum 
number  of  employees  reached  by  the 
former  owner  was  350,  with  a  daily 

output  of  45  to  50  tons.  For  the  pres- 
ent the  plant  will  be  used  chiefly  for 

railroad  and  automobile  castings. 

By  a  decision  of  the  United  States 
Circuit  Court  of  Appeals  at  Chicago, 
the  sale  of  the  assets  of  the  defunct 
U.  S.  Auto  Gear  Shift  Co.  of  Eau 

Claire,  Wis.,  to  B.  R.  L'Hommedieu  of 
Madison,  Wis.,  for  $41,500  is  confirmed. 
The  new  owner  represents  a  group  of 
Madison  capital  which  will  now  de- 

termine its  course  of  action.  A  survey 

is  being  made  to  determine  if  the  pro- 
duction of  hydraulic  gear  shifting  units 

for  passenger  cars  will  be  feasible  and 
profitable.  Otherwise  the  plant  will  be ,  converted  for  other  uses. 
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M OST  of  us  remember  the  pain in  the  side  that  we  felt  in  boy- 
hood when  we  started  to  run  a 

In  one  of  his  lectures  the  late  William 
James  of  Harvard  explained  that  this 
pain  was  due  to  the  deep  respirations 
made  necessary  by  unusual  exercise. 
To  expand  the  lungs  to  the  maximum 
one  is  compelled  to  call  upon  certain 
muscles  in  the  groin  that  are  not  often 
used  because  so  few  habitually  breathe 
up  to  their  full  capacity.  The  result 
is  pain  until  the  unused  muscles  are 
"suppled  up"  when  the  pain  ceases, 
the  "second  wind"  follows  and  the  boy 
runs  on  without  discomfort. 

Professor  James  used  this  story  of 

the  runner's  physical  experiences  to 
give  point  to  his  assertion  that  men 
do  not  often  work  up  to  their  maximum 
capacity  and  that  when  they  do  more 
or  less  distress  is  felt  until  by  read- 

justment sustained  activity  at  high 
speed  is  made  possible  and  without  any 
pain. 

So  it  has  been  with  American  busi- 
ness of  late.  Until  recently  it  was  run- 
ning at  very  nearly  its  maximum  speed, 

but  about  six  weeks  ago  some  pain 
began  to  be  felt.  It  was  interpreted  as 
an  evidence  of  weakness  by  certain 
economic  diagnosticians.  They  proved 
to  be  wrong  and  although  they  threw 
the  country  into  a  condition  of  hysteria 
for  a  time  it  is  now  getting  its  second 
wind  and  a  healthy  and  continued  ac- 

tivity is  indicated  unless  the  doctors 
call  again  and  begin  to  advise  caution 
prematurely. 

That  they  are  unlikely  to  do  this  is 
happily  to  be  inferred  from  the  semi- 

official announcement  made  by  the  Ad- 
visory Council  of  the  Federal  Reserve 

Board  which  met  in  Washington  last 
week.  This  announcement,  though  un- 

signed, says  that  "a  study  of  conditions 
throughout  the  country  shows  that 
business  is  progressively  conservative 
and  on  a  sound  basis,  and  that  there  are 
no  tendencies  calling  for  a  change  in 
the  uniform  level  of  4i  per  cent  in  the 
Federal    Reserve   rediscount  rates." 

Since  there  seems  to  be  no  hope  of 
escape  from  the  tutelage  of  these  self 
appointed  advisers  it  is  at  least  re- 

assuring to  know  that  they  now  read 
the  omens  favorably  and  the  effect 
upon  the  markets  was  almost  electrical. 

The  bond  market,  which  has  been 
gradually  improving  under  the  lead  of 
the  Liberty  issues,  advanced  sharply 
and  stocks  at  once  turned  upward  with 
railroad  shares  in  the  van  as  had  been 
expected  and  predicted  by  those  who 
had  noticed  the  increase  earnings  and 
traffic. 

There  is  in  fact  every  reason  to  be- 
lieve that  "the  rails"  will  soon  recover 

their  leadership  on  the  Stock  Exchange, 
for  the  Interstate  Commerce  Commis- 

sion has  recently  advanced  its  tentative 
valuation  of  the  Class  I  railways  from 

$18,900,000,000  to  $21,000,000,000  and 
it  is  entirely  reasonable  to  expect  that 
part  of  this  advance  should  be  reflected 
in  the  market  value  of  the  securities 
representing  these  properties,  which  is now  less  than  13  billions. 

The  only  stock  market  groups  that 
are  still  laggards  in  the  upward  move- 

ment are  the  oil  stocks,  the  fertilizer 
stocks  and  the  stocks  of  the  agricultural 
implement  companies.  The  last  two  of 
these  groups  still  reflect  the  impecuni- 
osity  of  the  farmer  in  1922,  and  the 
prices  of  the  oil  stocks  bespeak  an  over- 

production of  petroleum  that  is  good 
for  the  consumer,  but  may  not  be 
checked  until  a  legal  modus  vivetidi  is 

"There  is,  in  fact,  every  reason  to 
believe  that  'the  rails'  will  soon 
recover  their  leadership  on  the 
Stock  Exchange,  for  the  Interstate 
Commerce  Commission  has  recently 
advanced  its  tentative  valuation  of 
the  Class  I  railways  from  $18,900,- 
000,000  to  $21,000,000,000  and  it  is 
reasonable  to  expect  that  part  of 
this  advance  should  be  reflected  in 
the  market  value  of  the  securities 
representing  these  properties,  which 
is  now  less  than  thirteen  billions." 

discovered  by  the  so  called  Standard 
Companies  and  their  giant  competitors. 

In  the  commodity  markets  the  effect 
of  the  Federal  Reserve  announcement 
has  been  hardly  less  sensational  than 
in  the  stock  market.  Cotton  is  up 
nearly  two  cents  a  pound,  but  the  ad- 

vance has  been  helped  by  bad  crop  news 

and  the  Agricultural  Department's  ad- mission that  its  recently  issued  bearish 
reports  were  in  error.  The  condition  of 
the  cotton  goods  market  is  well  de- 

scribed by  a  successful  merchant  who 
says  "I  am  certain  that  any  accumula- 

tion of  merchandise  is  in  the  ware- 
houses of  the  mills  and  their  commission 

agents,  and  that  the  jobbers  and  re- 
tailers are  and  will  be  in  a  position  in 

June  and  July  to  buy  freely  for  the  fall 
provided  prices  are  satisfactory  to  them 

and  good  crops  are  indicated." wheat  and  corn,  like  cotton,  are  also 
higher  on  rumors  of  crop  damage,  but 
it  is  unlikely  that  these  reports  would 
have  had  much  effect  if  psychological 
conditions  had  not  insured  their  recog- 
nition. 

Sugar  is  likewise  firmer,  with  the 
sugar  trade  petitioning  the  President 
to  instruct  the  Attorney  General  to  drop 
his  injunction  proceedings  lest  by  ad- 

vertising the  admitted  shortage  in  the 
supply  a  panicky  buying  movement 
shall  be  induced  as  the  canning  season 
commences. 

"The  only  direction  in  which  any  re- action is  to  be  discerned  is  in  the  market 
for  building  materials,  where  the  much 
talked  of  curtailment  of  building  oper- 

ation  is   a   somewhat  depressing   influ- 

ence. But  in  considering  this  curtail- 
ment one  is  impressed  by  the  fact  that 

it  has  no  effect  upon  the  demand  for 
steel,  which  continues  large  although 
copper  is  weaker  at  15i  chiefly  because 
Europe  is  not  buying  freely. 

On  this  side  of  the  Atlantic  the  out- 
look is  in  fact  generally  optimistic  and 

when  to  the  foregoing  there  is  added 
the  statement  that  the  Federal  Reserve 
Banks  have  increased  their  gold  hold- 

ings during  the  week  by  over  $5,000,000 
and  that  the  reserve  ratio  stands  at  \ 
75.6  per  cent  as  compared  with  75.3  per  i 
cent  a  week  ago  there  is  .but  little 
reason  to  doubt  a  further  improvement 
in  the  tone  of  business  during  the 
summer. 

In  Europe  the  outlook  is  also  a  little 
more  cheerful.  A  loan  of  $130,000,000 
is  to  be  made  to  Austria.  Of  this 
$25,000,000  is  to  be  sold  here  by  J.  P. 
Morgan  &  Co.  Under  such  auspices 
the  success  of  the  issue  is  assured  and 
it  may  tempt  Germany  to  propose  a 
settlement  of  the  reparation  dispute 
that  England  and  the  United  States  can 
help  her  to  consummate.  Meantime  riot- 

ing continues  in  the  Ruhr,  the  French 
are  sending  in  more  soldiers,  Poincaire's 
popularity  seems  to  be  waning  and  the 
mark  is  drifting  toward  zero.  On  one 
day  last  week  it  sold  at  .0017,  which 
means  that  10,000  marks  could  have 
been  bought  for  17  cents. 

Facing  these  conditions  it  would  seem 
that  Germany  will  shortly  have  to  de- 

cide between  political  and  financial  dis- 
integration or  a  settlement  that  the 

Allies  wdll  accept.  England  seems  to 
be  satisfied  with  Stanley  Baldwin  as 
her  premier  and  confident  that  his  ad- 

ministration will  be  a  business  success. 
Another  encouraging  feature  is  the  an- 

nouncement that  Mexico  has  undertaken 
to  deal  with  the  arrears  of  interest  on 
her  national  debt  and  that  a  deposit  of 
the  securities  will  shortly  be  asked  for. 
Upon  the  whole,  conditions  abroad 

may  be  described  as  negatively  opti- 
mistic and  with  the  American  public 

now  in  favor  of  some  sort  of  inter- 
national co-operation  it  is  quite  possible 

the  news  from  Europe  may  soon  become 
affirmatively  encouraging. 

Ingersoll-Rand  Report 
Shows  Increase 

The  Ingersoll-Rand  Co.,  for  the  year, 
ended  Dec.  31,  1922,  reports  net  earn- 

ings of  $4,982,948,  against  $3,062,824  in 
the  previous  year.  After  allowing  for 
depreciation  charges.  Federal  taxes  and 
interest  there  was  reported  net  income 
of  $3,578,262,  which,  after  allowing  for 
preferred  dividends,  was  equal  to  $15.71 
a  share  earned  on  the  $21,800,000  com- 

mon capital  stock  outstanding,  against 
earnings  equal  to  $3.95  a  share  on  $10,- 
900,035  common  stock  outstanding  in 
1921. 
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News  of  Washington 
Activities 

By  Paul  Wooton 

SUBSTITUTES  for  anthracite  coal 
were  used  with  sufficient  success  last 

winter  to  give  great  impetus  to  their 
continued  use,  John  Hays  Hammond 
stated  in  the  course  of  a  talk  before 
the  National  Conference  of  Business 
Paper  Editors  in  Washington,  May  21. 
He  admitted  that  the  anthracite  opera- 

tors are  worried  by  the  prospect  of 
competition  from  cheaper 
fuels.  He  said  that  the  com- 

pany mines  had  done  much 
to  stabilize  anthracite  prices. 
During  the  entire  period 
from  1903  to  1917,  he  pointed 
out,  the  Reading  Coal  Co. 
advanced  its  rate  only  25 
cents  per  ton.  He  referred 
to  this  as  an  indication  of  a 
correct  sense  of  public  rela- 

tionship as  well  as  being 
good  business  policy  for  the 
company. 

If  legal  and  other  obstacles 
could  be  removed,  he  said, 
the  anthracite  field  could  ab- 

sorb many  thousands  of  the 
surplus  coal  miners  in  the  bi- 

tuminous districts.  If  means 
can  be  found  for  reducing 
the  costs  of  anthracite  pro- 

duction and  distribution,  he 
believes  its  use  can  be  ex- 

tended to  the  point  where 
as  many  as  50,000  additional 
miners  could  be  employed. 
Mr.  Hammond  stated  that 
John  L.  Lewis  had  told  him 
that  he  would  rather  have 
a  union  with  400,000  mem- 

bers who  had  steady  employ- 
ment than  one  with  700,000  members 

employed  only  a  portion  of  the  time. 
If  the  immigration  quotas  of  1890 

were  restored  and  employers  permitted 
to  recruit  their  own  labor  under  that 
quota,  well-advised  opinion  is  to  the 
effect  that  the  result  would  be  in  the 
public  interest.  Under  such  an  ar- 

rangement immigration  could  be  drawn 
largely  from  the  North  of  Europe.  It 
must  be  admitted  that  the  Government 
cai  not  undertake  a  selective  process  in 
a  foreign  country.  Private  employers, 
however,  could  look  up  the  particular 
type  of  skill  in  which  they  might  be  in 
need  and  in  that  way  effect  the  selec- 

tion of  immigrants  of  the  more  desir- 
able type. 

Selecting  Immigrants 
For  instance  there  has  been  this  year 

a  great  shortage  of  puddlers  at  Amer- 
ican steel  mills.  On  the  other  hand, 

there  has  been  a  surplus  of  this  type 
of  skill  in  Wales.  Under  the  present 
law  where_  the  employer  is  prohibited 
from  making  any  arrangement  with  a 
prospective  employee  in  a  foreign  coun- 

try, it  is  difficult  to  induce  the  average 
man  to  come  to  the  United  States  and 
take  a  chance  on  securing  employment. 
Many  do  not  have  the  resources  to 
finance  such  a  trip,  yet  they  would  be 
willing  to  come  were  their  expenses 
advanced. 

It  is  believed  that  any  relief  from 
the  present  immigration  law  will  have 
to  come  along  some  such  lines.  There 
is  no  probability  that  Congress  will 
take  oft  the  lid.  Moreover,  public  senti- 

ment is  strongly  opposed  to  any  large 
increase  in  immigration  since  it  is 
being  learned  that  the  public  must  take 

care  of  the  unemployed  in  the  off-peak 

periods. The  country's  business  is  crossing  an 
economic  table-land.  It  is  not  going 
down  grade.  Well-advised  opinion  in 
Washington  is  that  the  country  is  for- 

tunate in  having  relief  from  the  rapid 
ascent  of  February  and  March.  The 
great  volume  of  buying  power  pro- 

duced by  the  unprecedented  amounts 
being  distributed  in  wages  is  a  real 
element  of  stability.  There  is  full 
employment,  no  stocks  and  no  over- 

production. None  of  the  elements  of  de- 
pression is  present  in  the  situation. 

misconduct  on  the  part  of  so-called  pro- 
minent persons  who  have  no  conception 

of  their  responsibilities  to  the  public, 
contribute  more  to  discontent  than  all 
the  others  mentioned.  It  gives  rise  to 
a  general  suspicion  that  our  social 
foundation  is  rotten. 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chicago  and 

Soft  stee!  bars. . 
Cold    finished 

shafting   
Brass  rods   
Solder  Cj  and  J) 
Cotton  waste.  . 
Washers,   cast 

iron  (}  in.) .  .  . 
Emery,       disks, 

cloth,  No.  1,  6 
in.  dia   

Lard  cutting  oil 
Machine  oil.  .  . . 
Belting,  leather, 
medium   

Machine      bolts 
up  to  1  X  30  in. 

Current 
Unit  Price 

per  lb    30.034 

per  lb    0.042 
per  lb    0.1850 
per  lb    0.2862 
per  lb    0.1231 

Cleveland   Prices 

Four  One 
Weeks       Year 
Ago  Ago 

S0.0326  30.0236 

0.0406  0.032 
0.1913  0.1466 0.2987  0.21 
0.1231  0.104 

perlOOIb.     4  66        4.66 
4.00 

per  100   
per  gal   
per  gal   

2.96 0.592 
0.349 

2.96        3.11 
0.592      0.608 
0.349      0.40 

olFlist      42§% 

off  list       441% 

42% 

44i% 

621% 

It  is  out  of  the  question  to  get  back 
to  3913  price  levels.  The  rate  of  tax- 

ation alone  would  preclude  that.  It 
has  been  the  history  of  industry  that 
th.i  real  factors  in  reducing  price  levels 
are  the  improvement  of  production 
methods  and  increasing  the  efficiency 
of  distribution. 

The  Parlor  "Red" It  is  the  idle  rich  and  particularly 
those  among  them  who  are  inclined  to 
be  immoral  who  are  doing  more  to 
create  a  deep-seated  impression  that 
our  present  system  of  Government  is 
failing  than  all  the  communists,  anar- 

chists and  socialists  combined,  in  the 
opinion  of  a  high  Government  official. 
Much  of  the  blame  for  the  present 

unrest  is  laid  at  the  door  of  those  who 
pull  things  down  just  for  the  joy  of 
seeing  them  tumble,  but  as  a  matter  of 
fact  these  elements  in  the  community 
exert  no  great  influence.  At  the  bot- 

tom of  the  ditch  are  the  anarchisls  and 
the  communists.  The  sum  total  of  the 
real  anarchists  in  the  country  will  not 
reach  a  thousand,  according  to  this 
official.  He  would  be  willing  to  furnish 
the  soap  boxes  to  the  25,000  commu- 

nists, which  the  Department  of  Justice 
estimates  are  in  the  country,  and  let 
them  rave.  At  one  time  there  were 
one  million  avowed  socialists  in  the 
UnHed  States,  but  laterly  there  has 
been  an  admitted  slump  of  at  least 
one-fourth  in  those  thus  aligned.  The 
parlor  variety  of  socialist,  who  pre- 

tends not  to  be  of  that  political  faith, 
yet  who  assiduously  plants  the  seed  of 
that  doctrine,  is  more  to  be  feared, 
however,  in  the  opinion  of  this  official ;  - 
the  exhibits  in  each  day's  headlines  of 

New  York  Dealers  Expect 

Improved  Business 
Many  of  the  dealers  in  the  New  York 

City  district  reported  this  week  that 
business  was  slightly  improved  and 

that  before  the  month  was 
out  they  expected  to  be  able 
to  report  a  healthy  increase 
as  compared  with  last  year 
in  spite  of  the  bad  beginning 
that  May  business  experi- 

enced. There  is  still  a  call 
for  all  sorts  of  road  ma- 

chinery and  even  in  the  face 
of  the  building  trades  dis- 

putes, inquiries  for  concrete 
mixers  are  plentiful,  the  only 
difficulty  being  to  get  the 
product  from  the  maker. 

Inquiries  generally,  how- 
ever, have  fallen  off  during 

the  past  two  weeks  but  dealers 
are  inclined  to  think  that 
this  is  due  largely  to  a  re- 

action from  the  heavy  vol- 
ume of  inquiries  that  was 

received  in  April  and  March 
and  not  from  any  disinclina- 

tion to  buy  on  the  part  of 
the  inquirers. 

Heavy  machinery  seems  to 

be_  selling  better  than  ma- chine tools.  A  few  dealers 
who  complained  of  poor  busi- 

ness supplemented  their  re- 
marks by  a  most  hopeful 

tone  as  to  future  business, 
machines  are  moving  at  :i 

steady  pace  with  no  comment  by  deal- ers as  to  whether  the  future  holds 
promise  or  not.  Buying  has  proved 
more  difficult,  but  the  inquiries  and 
market  for  all  types  of  rebuilt  and 
second-hand  machines  has  not  varied. 

Used 

Railroads  Raise  Wages 
of  Shopmen 

Increases  in  pay  amounting  to  about 
$4,000,000  a  year  have  been  granted  to 
55,000  shopmen  of  the  Pennsylvania Railroad. 
The  raise  in  pay,  retroactive  to  May  1, 

affects  all  shop  employees  throughout 
the  Pennsylvania  system.  The  hourly 
increase  is  three  cents  in  Chicago  and 
two  cents  outside  the  city,  the  higher 
rate  of  increase  being  due  to  higher 
living  costs. 

The  new  rate  of  pay  will  be  75  and 
76  cents  an  hour.  The  Pennsylvania 
system  reached  the  agreement  with  rep- 

resentatives of  its  company  organiza- 
tion of  shopmen,  it  having  two  years 

ago  declined  to  allow  the  Railway  Em- 
ployees' Department  of  the  American Federation  of  Labor  to  represent  its 

employees.  This  act  provoked  a  con- 
troversy with  the  Railroad  Labor  Board, 

whose  scale  for  shopmen  at  present  is 
70  cents. 

The  Pennsylvania  also  is  negotiating 
wages  with  its  clerks  and  freight  han- 

dlers and  recently  announced  an  in- 
crease amounting  to  $300,000  a  year  for 

maintenance  of  way  employees  of  the 
northwestern  region. 

Several  other  roads  have  also  raised 

the  pay  of  workmen. 
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Germany's  Unemployment  Increasing 
Manufacturers  making  work  spread  over  long  time — Deliveries  too  good  to  indicate  prosperity 

— Society  makes  annual  report  showing  growing  membership — Export  conditions 

THE  Society  of  German
  Machine 

Tool  Builders  has  just  completed 

the  twenty-fifth  year  of  its  exist- 
ence. At  this  occasion  it  has  issued  a 

jubilee  booklet,  to  which  Professor 
Matschoss,  the  well-known  German  his- 

torian of  engineering,  has  contributed 
a  brief  history  of  German  machine  tool 
building.  According  to  the  author,  it 
took  its  origin  from  two  widely  sepa- 

rated sources,  the  production  of  mili- 
tary armaments  and  watch-making. 

The  first  type  of  a  German  machine 
tool  is  probably  the  gun  boring  mill, 
the  origin  of  which  can  be  traced  back 
into  the  fourteenth  century.  One  of 
the  first  lathes,  made  entirely  of  wood, 
is  still  preserved  in  the  German 
museum  in  Munich.  Another  early 

specimen,  a  watch  maker's  lathe  of elaborate  artistic  finish,  is  on  view  in 
the  Kensington  museum  in  London. 
Machine  tool  building  formed  for  a 
long  time  a  side  line  of  general  machine 
building.  The  first  independent  ma- 

chine tool  shops  came  into  life  in  the 
middle  of  the  last  century  in  the  Chem- 

nitz district  of  Saxony,  which  is  still 
the  centre  of  German  machine  tool 
industry. 

Machine  Tool  History 

Up  to  the  last  decades  of  the  nine- 
teenth century,  the  German  machine 

tool  industry  has  followed  the  English 
development.  Later  on  it  came  strongly 
under  the  influence  of  the  American 
machine  tool  industry.  The  history  of 
German  machine  tool  building  evidences 
nothing  brilliant  in  the  way  of  original 
creative  ideas,  but  is  rather  marked  by 
a  steady  and  persevering  plodding 
along  the  paths  broken  by  other 
nations.  Lathe  building  was  for  a  long 
time  the  only  line  followed  by  in- 

dependent German  machine  tool  build- 
ers and  has  remained  the  largest  ever 

afterward.  The  milling  machine  was 
added  much  later,  followed  by  the  other 
chief  lines,  the  grinding  machine  closing 
up  the  file. 
From  the  review  of  the  society's 

history,  which  forms  the  second  part 
of  the  booklet  mentioned,  it  can  be 
taken  that  it  started  in  1898  with  a 
small  membership  of  about  60,  com- 

prising a  little  more  than  half  of  the 
total  of  machine  tool  building  works 
at  that  time. 
The  first  president  was  Ernst 

Schiess,  the  original  promoter  of  the 
society,  owner  of  the  Schiess  machine 
building  works  in  Diisseldorf,  special- 

izing in  heavy-type  machine  tools.  He 
was  followed  by  Reinicker  of  Chemnitz, 
who  resigned  the  presidency  a  few 
years  ago  in  favor  of  Mr.  Becker, 
managing  director  of  Breuer,  Schu- 

macher &  Co.,  Cologne,  a  firm  of  simi- 
lar scope  as  Schiess. 

The  membership  has  grown  very 
slowly  at  first,  by  far  the  majority  of 
machine  tool  builders  having  preferred 
to  remain  outsiders.  It  was  reserved 
to  war  times,  which  by  endowing  the 
society  with  a  number  of  official  func- 

tions enhanced  the  importance  of  its 
organization  to  bring  all  the  stragglers 

By  our  BERLIN  CORRESPONDENT 

within  line.  In  1916  the  membership 
grew  from  108  to  200  and  it  is  now 
nearly  400.  It  comprises  nearly  all 
German  works  building  machine  tools 
in  a  wider  sense,  including  wood- 

working machinery. 
In  the  list  of  membership  only  a  very 

few,  chiefly  the  youngest  additions  to 
the  brotherhood,  are  absent.  The  com- 

pleteness of  the  member's  roll  must 
partly  be  ascribed  to  the  inherent  spirit 
of  discipline,  greatly  strengthened  of 
late  by  the  rigid  organization  of  the 
whole  industry,  and  partly  to  the  fact 
that  the  society  is  officially  endowed 
with  the  control  of  machine  tool  ex- 

ports, which  makes  the  membership 
almost  compulsory  to  manufacturers. 

Network  of  Organization 

The  thorough  organization  of  the 
German  industry  completed  during  the 
last  year  is  one  reason  why  the  society 
of  German  machine  tool  builders  has 
lost  its  character  of  an  independent 
association.  It  has  become  a  unit  in 
the  structure  of  the  whole  German  in- 

dustry, subdivided  in  big  groups,  to 
which  the  various  units  are  subordi- 

nated, all  linked  together  under  the 
leadership  of  the  National  Society  of 
German  Industry.  In  this  way  the 
society  of  German  machine  tool  build- 

ers has  become  one  of  the  twelve  sec- 
tions of  the  association  of  German 

machine  building  works  and  has  in  its 
turn  several  subalterns,  like  the  society 
of  German  builders  of  wood-working 
machinery,  the  society  of  twist  drill 
manufacturers  and  of  manufacturers 
of  measuring  tools. 

American  Competition 

From  the  history  of  the  society  it 
appears,  that  prior  to  the  war  it  has 
devoted  a  good  part  of  its  activity 
towards  warding  off  American  imports 
of  machine  tools.  The  strong  efforts 
made  to  obtain  protection  by  tariff 
have,  however,  never  been  successful. 
Of  recent  achievements  of  the  society 
may  be  mentioned  the  formation  of  the 
research  society  for  scientific  manage- 

ment, to  which  the  machine  tool  labora- 
tory at  the  technical  high  school  in 

Charlottenburg,  conducted  by  Professor 
Schlesinger,  and  the  psycho-technic  de- 

partment of  this  high  school  are 
annexed.  The  society  is  now  subdivided 
into  25  groups,  each  heading  special 
lines  of  machine  tool  building.  Besides 
it  has  a  number  of  committees,  of  which 
may  be  mentioned  those  for  foreign 
trade,  price  policy  and  cost  calculation. 
A  classification  of  the  membership 

of  the  society  shows  the  following 
figures,  which  are  of  interest,  in  so  far 
as  they  practically  comprise  the  whole 
of  German  machine  tool  building:  Ma- 

chine tools  proper  285,  sheet  ma- 
chinery 50,  wood-working  20,  miscel- 

laneous 35.  Eighty  of  these  firms  are 
now  incorporated  as  joint  stock 
companies. 

The  jubilee  of  the  society  falls  into 
a  time,  which  is  the  reverse  of  aus- 

picious. Several  months  ago  the  market 
gave     signs     that     the     opportunities 

offered  the  industry  by  the  course  that 
economic  developments  have  taken 
would  soon  be  exhausted.  The  steady 
decline  of  the  market,  contingent  with 
the  unparalleled  downslide  ef  the  mark 
rate  seemed  indeed  to  herald  the  end 
of  the  so-called  inflation  boom.  The 

developments  following  the  Ruhr  occu- 
pation have  greatly  precinitated  the 

course  of  events.  The  ratio  of  unem- 
ployment in  the  industry,  which  in  Sep- 

tember was  only  0.2  per  cent,  has  in  the 
subsequent  months  risen  to  0.8  per  cent 
in  December,  1.3  per  cent  in  January, 
2.3  per  cent  in  February,  and  h.is  in 
April  arrived  at  a  figure  whicl?  was 
never  reached  in  post-war  times.  If  it 
has  so  far  not  taken  stronger  dimen- 

sions, it  is  only  for  the  reason  of  the 
orders  still  in  hand  and  for  the  fact 
that  manufacturers  are  compelled  by 
law  to  "stretch"  work  by  reducing 
working  time  before  proceeding  to dismissal. 

For  the  latter  reason  the  German 
rate  of  unemployment  i^_  no  proper 
evidence  of  business  conditions.  Ac- 

cording to  the  official  labor  gazette, 
the  number  of  machine  building  firms 
working  short  time  has  up  to  April 
steadily  increased. 

Coal  and  Iron   Reserve 

Of  the  adverse  circumstances  sur- 
rounding the  industry,  the  supply  of 

fuel  and  basic  material  is  still,  in  de- 
fiance of  all  expectations,  the  most 

favorable  item.  Imports  and  reserves 
in  the  country,  in  conjunction  with 
the  decline  of  business,  have  helped  to 
provide  for  all  requirements  in  a  man- 

ner which,  according  to  reports  from  all 
parts  of  the  country,  constitutes  even 
an  improvement  compared  with  the 
closing  months  of  last  year.  The  de- 

pression of  the  domestic  market  ex- 
plains itself. 

If,  as  it  is  said,  business  is  nothin-j 
but  optimism,  there  Would  hardly  be 
any  business  at  all.  It  is  surprising 
to  see  how  it  has  withstood  so  long 
the  onslaught  of  growing  despair.  The 
export  business  must  for  the  time  being 
be  considered  wi-ecked  almost  com- 

pletely. It  was  not  tempting  to  German 
manufacturers  during  the  b>  ief  period 
of  mark  stabilization  and  foreign  buy- 

ers have  in  their  turn  withdrawn  before 
the  uncertainty  of  delivery. 
As  far  as  the  occupied  parts  are 

concerned,  such  fears  are  indeed  well- 
founded,  as  the  whole  output  of  the 
last  three  months  is  completely  tied 
up  in  the  works.  Arrangements  are 
now  on  the  way,  which  will  allow  ma- 

chines, contracted  for  before  Feb.  20, 
to  be  shipped  at  the  risk  and  expense 
of  the  foreign  buyer. 
A  regular  export  business  is,  how- 

ever, out  of  the  question  for  the 
machine  tool  builders  in  the  occupied 
parts.  Moreover,  labor  efficiency  in 
these  parts  has  taken  such  turn  to  the 
worse,  evidently  in  consequence  of  the 
general  disorganization,  that  manufac- 

turers in  occupied  Germany  are  faced 
with  a  higher  cost  of  production  than 
those  in  the  German  interior.     If  the 
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latter  have  hoped  that  they  would 

profit  by  the  checkmate  of  their  com- 
petitors in  the  occupied  zones  as  re- 

gards export,  this  hope  has  so  far  been 
severely  disappointing,  although  there 
is  no  question  of  their  being  able  to 
deliver  and  delivery  times  quoted  are 
indeed  much  shorter  than  they  were 
during  the  last  years. 

The  export  business  can  hardly  be 
expected  to  recover  as  long  as  the 
extraordinary  business  conditions  into 
which  Germany  has  been  plunged  by  the 
Ruhr  occupation  will  last.  Definite 

figures  of  export  are  so  far  only  avail- able for  the  first  two  months  of  the 
year,  which  mostly  comprise  deliveries 
on  orders  filled  during  the  last  months 
of  1922.  Nevertheless,  they  show 
already  a  certain  decline.  The  total  of 
machine  tool  export  in  January  was 
4,025  metric  tons  and  in  February  3,447 
tons  as  against  a  monthly  average  in 
1922  of  4,977  tons.  The  following 
figures  show  the  export  of  machine 
tools  during  the  first  months  of  the 
year  compared  with  the  corresponding 
period  of  1922,  with  the  share  of  the 
main  countries  of  destination: 

January-  January- 
February  February 
1923  1922 

Metric  Tons  Metric  Tons 

Belgium               346  1,769 
France             1,458  1,175 
Great  Britain               479  568 
Holland               478  968 
Aiistria                485  632 
Czecho-SIovakia               200  556 
Smtzerland                340  396 
Spain                192  284 
European  countries,  total           6,098  9,838 

China    137  167 
Dutch  Indies    140  148 
Asia.total    458  514 

U.S.A    269  204 
Argentine    223  276 
Brazil    184  '35 
America,  total    775  691 

As  can  be  seen,  the  export  to  Euro- 
pean countries  has  dropped  to  about 

60  per  cent  of  last  year's.  With  the 
exception  of  France,  all  countries  of 
destination  have  contributed  to  this 
drop.  Only  the  export  to  America 
shows  a  slight  increase.  What  has 
been  said  about  machine  tools,  applies 
in  even  stronger  degree  to  the  whole 
of  machine  building  as  it  exists  today 
in  Germany. 

Book  Reviews 

Business  Cycles  and  Unemployment.  He- 
port  and  recommendations  of  a  Com- 

mittee of  the  President's  Conference  on 
Unemployment,  including  an  investiga- 

tion made  under  the  auspices  of  the 
National  Bureau  of  Economic  Research. 
With  a  foreword  by  Herbert  Hoover. 
Pour  hundred  pages,  6x9  in.,  clotlt 
boards.  Published  by  the  McGraw-Hill 
Book  Co.,  Inc.,  370  Seventh  Ave.,  New 
York  City.     Price  |4. 

A  book  foreshadowing  the  new  era  of 
economics  in  business.  Its  preparation  by 
a  committee  of  the  President's  Conference 
on  Unemployment,  and  the  personnel  en- 

gaged in  the  work,  make  it  a  volume  that 
must  be  considered  an  important  business 
adjunct.  Unemployment,  resulting  from 
l)usiness  depression,  itself  increases  de- 

pression. Each  is  a  part  of  the  other  and 
both  are  a  part  of  the  business  cycle.  When 
employment  is  universal,  or  almost  so. 
prosperity  is  greatest.  The  value  of  a 
book -that  gives  even  a  clue  to  remedying 
the  evils  of  unemployment  Is   self   evident. 

As  a  result  of  the  business  slump  of 
1921  there  were  between  four  and  five 
millions  unemployed.  To  consider  their  re- 

lief the  Conference  on  Unemployment   met 

in  Washington  in  September,  1921.  From 
that  meeting  resulted  the  proposal  that  an 
investigation  should  be  made  of  the  prob- 

lem of  unemployment  and  of  methods  of  re- 
ducing it,  and  that  consideration  should  be 

given  to  suggestions  for  controlling  the  ex- tremes of  the  business  cycle. 
The  Secretary  of  Commerce  appointed  as 

a  committee:  Owen  D.  Young,  chairman  of 
the  board,  the  General  Electric  Co.,  Chair- 

man :  Joseph  H.  Defrees,  former  president, 
U.  S.  Chamber  of  Commerce ;  Mary  Van 
Kleeck,  the  Russell  Sage  Foundation : 
Matthew  Woll,  vice-president,  the  American 
Federation  of  Labor  ;  Clarence  M.  Woolley, 
president,  the  American  Radiator  Co. ;  Ed- 

ward Eyre  Hunt,  secretary  of  the  Presi- 
dent's Conference  on  Unemployment,  sec- retary. 

The  Carnegie  Foundation  contributed  an 
appropriation  toward  its  cost  and  the  fol- 

lowing contributed  services:  National  Bu- reau of  Economic  Research,  the  Russell 
Sage  Foundation,  the  Federated  American 
Engineering  Societies,  the  U.  S.  Chamber  of 
Commerce,  the  American  Federation  of 
Labor,  the  American  Statistical  Association, 
the  Bureau  of  Railway  Economics,  the  De- 

partment of  Commerce,  and  others. 
'"IThe  Relation  of  Business  Cycles  to  Un- 

employment" is  the  title  of  the  first  part  of 
the  book,  which  gives  a  general  description 
of  business  cycles.  The  title  of  the  second 
part,  giving  facts  concerning  the  extent 
of  unemployment,  is  "Cyclical  Fluctuations 
in  Employment,"  That  of  the  third,  which 
recounts  the  various  proposals  and  at- 

tempts that  have  been  made  to  meet  the 
situation,  is  "Proposed  Remedies  for 
Cyclical  Unemployment." Preceding  the  three  parts  referred  to  is 
a  report  of  the  Committee,  pointing  out  the 
need  for  facts  in  business  and  giving  ten 
recommendations.  The  report  emphasizes 
the  necessity  for  industries  to  furnish  data 
for  the  assembling  of  statistics  by  which 
they  may   be   guided   in   business  activities. 
That  part  of  the  book  compiled  by  the 

National  Bureau  of  Economic  Research 
was  intended  to  furnish  the  committee  with 
such  explanations  concerning  the  nature  of 
business  cycles  and  the  fluctuations  in  em- 

ployment as  are  necessary  for  understand- 
ing the  problem  ;  the  character  and  bearing 

of  the  leading  devices  which  have  been 
tried  or  proposed  for  mitigating  unemploy- 

ment through  control  over  the  fluctuations 
of  business  activity ;  and  the  conditions 
which  must  be  considered  In  judging  the 
probable  effectiveness  of  these  devices.  The 
Committee  is  in  no  way  responsible  as  a 
committee  for  the  finding  in  the  Bureau's 
report  and  the  Bureau  does  not  make  it- 

self responsible  for  the  statements  and 
recommendations  of  the  Committee. 

Of  especial  interest  to  the  machinery  in- 
dustries are  the  illustrations  by  Wesley  C. 

Mitchell  pointing  out  that  the  demand  for 
industrial  equipment  changes  much  more 
than  the  demand  for  the  product  and  the 
discussion  by  N.  I.  Stone  on  the  effects  of 
the   elasticity   of   demand. 

Pulling:  Toitether.  By  John  T.  Broderick, 
with  introduction  by  Charles  P.  Stein- 
metz.  Including  a  sequel,  "Untouched 
Wealth."  Sixth  printing.  One  hundred 
sixty-seven  pages,  5x7  in.,  cloth  boards. 

,  Published  by  Robson  &  Adee,  Schenec- tady, New  York.     Price  $2, 
A  book  dealing  with  human  relations  in 

industry,  advocating  in  particular  employee 
representation  in  management.  The  story 
is  represented  as  a  dialogue  between  the 
president  of  a  corporation  employing  30,000 
people  and  a  traveling  machine  tool  sales- 

man. On  account  of  the  style  adopted  and 
the  plain,  direct  way  of  telling,  the  book 
w'M  make  excellent  reading  for  both  plant 
executives  and  for  employee.  It  will 
probably  not  leave  the  plant  owner  or  man- 

ager entirely  sold  on  the  matter  of  em- 
ployee representation,  but  will  go  far  to 

convince  him  that  there  is  much  to  be  said 
for  it  and  that  it  might  under  the  right  con- 

ditions and  if  properly  applied  solve  many 
of  his  labor  diiliculties. 

Labor  leaders,  minor  executives  and  those 
they  direct,  if  open-minded,  should  profit  by 
a  reading  of  "Pulling  Together."  if  only  to 
be  told  again  that  "the  interests  of  those engaged  in  industry,  whatever  the  nature  of 
the  functions  they  exercise  or  of  the  service 
they  perform,  are — or  should  be — identical, 
not"  dissimilar,  and,  therefore,  that  their relations  should  be  harmonious,  not  an- 

tagonistic." Also  "that  the  industrial  sys- 
tem is  dependent  for  its  existence  upon  co- 

ordinated effort  and  the  human  beings  who 
supply  that  effort  have  motives  and  pur- 

poses that  are  common  and  cannot  be  other- 

wise." 

The  sequel  points  out  the  necessity  for  a 
broader  understanding  of  human  relations, 
in  order  to  make  possible  the  production 
of  that  quantity  of  wealth  which  will  be 
sufflcient  to  prevent  conflict  between  em- 

ployer  and   employee. 

Report  of  Westinghouse 
Shows  Increases 

The  net  income  of  the  Westinghouse 
Electric  &  Manufacturing  Co.  for  the 
year  ending  March  31,  1923,  was  $12,- 
263,485  as  shown  by  the  annual  report. 
The  dividend  requirements  were  $6,- 
033,428,  so  that  over  twice  this  amount 
was  earned  and  more  than  six  million 
dollars  added  to  the  surplus.  Gross 
sales  for  the  year  were  $12.5,000,000, 
which  represents  an  increase  of  $25,- 
000,000  over  the  sales  of  last  year.  The 
cash  position  of  the  company  is  a 
strong  one,  the  current  assets  totalling 
over  $106,000,000,  and  the  current 
liabilities  less  than  $17,000,000,  it  is 
announced. 

Export  Opportunities 
The  Bureau  of  Foreigrn  and  Domestio 

Comnieree,  Department  of  Commerce, 
Washington,  D.  (;..  haK  inqairieH  for  the 
agencieM  of  machli^ery  and  machine  tools. 
Any  information  dcKired  regarclinK  t-hene 
opportunitieN  can  be  8eciire<l  from  the  above 
address  by  referrlnif  to  the  number  follow- 
in;   each   item. 
Woodworking  machinery,  including  four- 

sided  planers  and  molders,  band  resaws. 
single  and  double  surfacers,  triiile-drum Sanders  and  dovetailing  machines.  Sydney, 
Australia.     Agency.     Reference  No.  6474. 

Fruit  packlBf:  house  equipment,  fruit 
drying  and  oMining  machinery  and  full 
equipment  for  jam  and  canning  factories. 
Christchurch.  New  Zealand.  Purchase. 
Reference  No.  6475. 

Triple-drum  sanders  with  traveling  bed. 
size  forty-eight  inches,  cabinet-making  ma- 

chinery. East  London,  South  Africt.  Pur- chase.     Reference  No.  6477. 
Machinery  of  all  kinds  for  fruit  packing, 

canning  and  drying.  Cape  Town.  South 
Africa.     Agency.     Reference  No.  6477. 

Motorcycle  accessories,  motor  car  acces- sories, repair  shop  machinery.  Funchai, 
Madeira.  Agency  and  purchase.  Reference No.  6479. 

Automobile  accessories  and  specialties  of 
a  non-technical  nature.  Rio  de  Janeiro, 
Brazil.     Agency.     Reference  No.  6483. 

Forthcoming  Meetings 

American  Society  of  Mechanical  Engi- 
neers. Spring  meeting  at  Montreal,  Can.. 

May  2S  to  31.  Calvin  \V,  Rice,  29  W.  39th St.,  New  York  City,  j 

Taylor  Society.  Meeting  at  the  Hotel 
Onondaga,  Syracuse,  N.  Y.    June  7,  8  and  9. 

.American  Society  for  Steel  Treating. 
Eastern  sectional  meeting,  Bethlehem.  Pa.. 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem, Pa. 

American    Society    (or   Testing   Materials. 
Annual  meeting  at  Atlantic  City,  June 
25  to  29,  Chalfonte-Haddon  HalL  C.  L. 
Warwick,  1315  Spruce  St.,  Philadelphia,  is secretary. 

Society  of  Antomotive  Ensineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
Section  V  Mechanical  of  the  American 

Railway  Association.  Annual  meeting  at 
Orchestra  Hall,  Chicago,  June  20,  21  and 
22.  V.  R.  Hawthorne.  431  South  Dearborn 
St.,   Chicago,   secretary. 

Association  of  Iron  and  Steel  Electrical 
Engineers.  Iron  and  steel  exposition,  Buf- 

falo, Sept.  24  to  28.  John  F.  Kelly,  secre- 
tary. Association  of  Iron  &  Steel  Electrical 

Engineers,  708  Empire  Building.  Pitts- 
burgh,   Pa. 

New  Haven  Brancli  of  the  American  So- 
ciety of  Mechanical  Engineers.  Third  an- nual machine  tool  exhibit  during  the  month 

of  September,   New   Haven.  Conn. 



^merican^aehinist 
Volume  58 NEW  YORK,  JUNE   7,   1923 

Number  23 ^ y 

^ 

Reducing  Screw  Machine  Product  Costs 

By  Substituting  Brass  for  Steel 
By  HAROLD  L.  BURLINGAME 

Brown   &   Sharpe   Mfg.   Co.,   Provklence,  R.   1. 

Savings  result  from  higher  operating  speeds — Reduction  in 
cost  of  tool  equipment — Limitations  imposed  by  the  size  of 

the  stock — Salvage  values  of  the  materials 

Fig; 
Samples 

Brass 

Steel 

Steel 

IT  MAY  SEEM  paradoxical  to  suggest  using  a  more 
expensive  material  in  order  to  reduce  the  cost  of 
manufacture,  but  this  is  what  can  often  be  done  in 

producing  many  kinds  of  screw  machine  wort.  The 
substitution  of  brass  for  steel,  even  though  brass  costs 
between  three  and  four  times  as  much,  may  result  in  a 
decided  saving  in  cost. 

The  saving  in  substituting  brass  for  steel  is  largeily 
due  to  the 

higher  speed 

at  which  op- 
erations can 

be  performed 
on  brctss.  But 
there  is  also  a 

gain  in  using 
a  cheaper  tool 
equipment,  it 
being  un- 

necessary to 
use  high 
speed  steel 
tools  for  ma- 

chining brass. 
To  what- 

ever degree 
there  is  a 

saving  in 
time  it  means 

that  the  ma- 
chine is  not 

tied  up  on  the 
job  for  so 
long  H  period, 
so  that  a 

given  equip- 
ment is  avail- 

able for  mate- 

r  i  a  1 1  y     i  n- 
creased  production.  Generally,  on  screw  machine  work, 
when  steel  is  being  operated  on,  the  speed  depends  on 
that  at  which  the  thread  can  be  cut,  while  on  brass  the 
spindle  speed  of  the  machine  is  the  only  limit. 
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COMPARATIVK  COSTS  AND  DATA  OF  BRASS  AND  STEEL  SCREW  MACHINE  PRODUCTS 

When  coarse  pitches  are  cut  in  steel  it  is  often  neces- 
sary to  use  two  dies,  whereas  one  is  sufficient  for  brass. 

Fig.  1  of  the  table  herewith  shows  an  example  where 
these  various  savings  would  reduce  the  time,  if  the 

piece  is  made  of  brass^  to  less  than  one-fifth  that  which 
would  be  required  if  made  of  steel. 
When  made  on  the  Brown  &  Sharpe  regular  No.  2 

automatic  screw  machine  115  of  these  screws  can  be 

produced  i  n an  hour,  on 
one  machine, 

while  if  made 

of  steel  the 
estimate  is 

only  2'7  per 
hour. 

In  the  ac- compa  n  y  i  n  g 

table  the  com- 
parative costs 

are  given  for 

all  the  ex- 
a  m  p  1  e  s  fig- 

ured on  the 
follow!  n  g 
basis : 

Machine 
time  is  rated 
at  $1  per 

hour;  man 
time  at  $1 

per  hour,  and 
as  one  man 

runs  four  ma- chines,  the 
man  time  is 

25c.  per  hour 

on  each  ma- chine.    Brass 

rods  are  figured  at  16c.  per  lb. ;  steel  rods  at  5c.  per  lb. 
Salvage   is  estimated   at   one-third   the   weight   of  the 
stock  and  at  5c.  per  lb.  more  for  brass  than  for  steel. 

On  such  a  basis,  example  1  shows  a  net  cost  for  brass 
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such  as  to  save  9  per  cent  over  what  the  cost  would 
be  if  made  of  steel.  This  is  in  addition  to  the  fact  that 
the  time  a  machine  would  be  tied  up  on  the  job  would 
as  already  pointed  out  be  more  than  five  times  as  long 
in  the  making  of  steel  as  of  brass. 

Fig.  2  illustrates  another  type  of  job  on  which  an 
even  greater  proportional  saving  can  be  made  in  favor 
of  brass.  A  hole  can  be  drilled  in  brass  about  six 
times  as  fast  as  in  steel.  This  together  with  the  saving 
in  other  operations,  makes  it  possible  to  turn  out  105  per 
hour  if  made  of  brass  where  only  15  can  be  produced 
in  steel.  In  this  case  the  time  as  compared  with  the 
cost  of  material  is  a  greater  proportion  of  the  total  cost 
and  there  is  thus  a  relatively  greater  saving  over  ex- 

ample 1,  so  that  the  cost  is  considerably  less  than  half 
as  great  when  using  brass  as  when  using  steel,  and  on 
this  job  a  single  machine  working  on  brass  may  do  the 
work  of  seven  working  on  steel. 

Elimination  of  Two  Handlings 

Another  feature  of  saving  in  brass  work  is  shown 
in  Fig.  3.  The  piece  is  finished  complete  when  it  leaves 
the  machine  if  made  of  brass.  This  is  done  by  rolling 
the  thread  and  skiving  the  back  end.  Neither  thread 
rolling  nor  skiving  is  practicable  on  such  a  piece  when 
made  of  steel,  in  which  case  the  piece  would  require  two 
handlings,  and  a  more  expensive  tool  equipment  than  is 
necessary  when  made  of  brass. 

This  example  brings  in  an  added  complication  in  esti- 
mating the  production  costs,  on  account  of  the  two 

handlings  required  when  making  the  piece  of  steel. 
In  the  second  operation,  in  the  case  of  steel,  only  two 
machines  instead  of  four  could  be  operated  by  the  work- 

man, so  that  double  the  labor  cost  must  be  figured  on 
the  operation.  The  net  cost,  after  taking  these  matters 
into  consideration,  shows  that  the  piece  when  made  of 
steel  would  cost  34  per  cent  more  than  when  made  of 
brass. 

Cost  op  Brass  Production  with  Increased  Size 
OP  Stock 

Fig.  4  shows  a  plumb  bob  with  an  estimate  for  both 
brass  and  steel.  In  considering  the  estimate  it  should 
be  borne  in  mind  that  the  cost  of  the  forming  and  cut- 
ting-off  tools  would  be  appreciably  higher  for  steel  than 
for  brass. 

This  higher  tool  cost  would,  when  the  quantities  are 
not  very  large,  offset  the  extra  cost  of  producing  the  piece 
from  brass,  which  in  this  case  is  almost  double  the  cost 
of  steel.  Such  a  piece  would  not  be  produced  as  cheaply 
in  brass,  for  the  reason  that  the  stock  constitutes  a 
larger  proportion  of  the  total  cost  than  in  any  other  of 
the  cases  cited.  This,  however,  is  a  case  where  brass, 
regardless  of  cost,  would  preferably  be  used,  because  of 
its  greater  weight  and  resistance  to  corrosion;  and  the 
figures  show  that  the  difference  in  cost  would  not  be 

anj^where  near  as  great  as  the  difference  in  the  price  of 
the  materials  alone  would  indicate. 

It  must  also  be  borne  in  mind  that  when  producing 
the  piece  of  brass  four  and  a  half  times  as  many  iare 

produced  per  hour,  so  that  there  is  this  economy  in 
machine  equipment. 

A  small  hexagonal  nut  used  in  large  quantities  by 
alarm  clock  manufacturers  is  shown  in  Fig.  5.  The 
production  figures  show  a  marked  advantage  in  making 
the  pieces  from  brass.  When  made  on  the  No.  19  Brown 
&  Sharpe  automatic  screw  machine,  a  machine  especially 
adapted  to  high  speed  work,  4,468  per  hour  is  the  pro- 

duction in  brass,  as  compared  with  800  from  steel  when 
made  on  the  Brown  &  Sharpe  No.  00  machine.  The 
piece  also  shows  a  marked  reduction  in  cost  when  made 
in  brass,  being  much  less  than  one-half  that  of  steel. 
These  figures  are  for  the  blank  without  threading. 

Fig.  6  shows  the  greatest  extreme  in  production  of 
any  example  given,  one  machine  operating  on  brass 
doing  the  work  of  ten  operating  on  steel.  The  net  cost, 
however,  due  to  taking  into  consideration  the  cost  of 
material,  shows  but  11  per  cent  gain  over  steel.  Even 
if  there  were  no  gain  in  cost,  or  even  a  loss,  it  would 
be  a  matter  of  economy  to  make  such  a  piece  of  brass 
rather  than  steel  because  of  the  very  great  saving  in 
floor  space  and  of  equipment. 

Experience  shows  that  a  workman  as  a  rule  can  run 
about  the  same  number  of  machines  whether  on  brass  or 
steel  and  the  difference  in  power  required  is  not  enough 
to  be  taken  into  consideration. 

As  showing  the  value  of  chips  salvaged  from  brass 
production  it  is  reported  that  one  large  screw  machine 
jobbing  shop  has  paid  the  wages  of  its  men  from  the 
price  received  from  its  brass  chips  alone;  while  the 
price  received  for  steel  chips  is  very  small. 

There  are  many  cases  where  the  substitution  of  brass 
for  steel  would  be  impracticable  aside  from  questions 

of  cost,  but  there  are  also  many  others  where  the  substi- 
tution could  be  made  to  advantage,  even  if  the  cost  were 

the  same.  The  trend  of  screw  machine  manufacture 

at  the  present  time  is  to  equip  machines  to  operate  at 
such  speeds  as  to  secure  the  maximum  production  from 
brass,  so  that  it  is  expected  that  even  higher  production 
figures  than  those  given  will  be  available  for  work  made 
of  that  metal.  On  the  other  hand  until  some  cutting 
tools  that  will  stand  higher  speed  for  steel  are  found, 
the  rate  of  production  on  steel  parts  will  remain  about 
the  same. 

Production  in  Bethlehem  District 

More  than  half  of  the  manufactured  and  mining  prod- 
ucts of  the  United  States  comes  from  the  great  eastern 

industrial  district  of  which  Bethlehem  is  the  center, 
according  to  a  survey  made  by  President  Charles  Russ 
Richards  of  Lehigh  University. 

Dr.  Richards  said  that  in  this  district,  containing 
the  fourteen  leading  industrial  states  in  the  country, 

manufactured  and  mining  products  worth  $35,634,716,- 
063  were  produced  in  the  last  census  year.  This  amount 
is  54  per  cent  of  the  total  production  for  the  United 
States  in  that  year,  which  was  $65,576,542,739.  Of  this 
total  Pennsylvania  alone  produced  $8,135,153,976.  or 
12.4  pfer  cent  of  the  total. 
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Machine  Shops  on  the  Pacific  Cost 
By  FRED  H.  COLVIN 

Editor,  Amei'ican  Machinist 

A  study  of  their  growth,  the  selection  of  their 
equipment  and  the  type  of  men  employed,  with 

particular  reference  to  California  shops 

"M^ 
rACHINE  SHOPS  all  look  alike  to  me,"  said 
the  sales  manager  of  a  big  machine  building 

concern.  "A  lathe  is  a  lathe  whether  it's  in 
Maine  or  California,  and  the  work  it  does  do  is  very 
much  the  same  everywhere.  Orders  are  orders  to  me, 

and  the  bigger  they  are  the  better  I  like  'em."  A  trite 
remark,  smartly  said  and  seemed  to  settle  the  whole 

question.  But  it's  a  safe  bet  that  the  sales  manager 
has  never  been  west  of  the  Mississippi  or  down  in  the 
Gulf  States.  The  sales  manager  who  only  thinks  of 
the  big  orders  and  does 
not  know  that  there  is  a 
vast  difference  in  machine 

shops  and  machine  shop  re- 
quirements needs  a  lot  of 

education.  For  the  man 
who  thinks  that  all  shops 
look  alike,  needs  to  study 
conditions  at  first  hand  as 

they  are  in  different  sec- 
tions of  the  country. 

We  are  all  apt  to  make 
the  mistake  of  thinking 
that  the  big  shop  is  typical 
of  the  country,  when  in 

realitj''  there  are  compara- 
tively few  shops  employing 

over  five  hundred  men.  The 
average  shop  of  the  East  is 
not  large  and  the  average 
Western  shop  is  smaller 

still.  But  there's  a  differ- 
ence beside  that  of  mere 

size^ — it's  a  different  kind 
of  a  shop  in  the  majority 
of  cases. 

There  are  many  small 
shops  in  New  England  but 
most  of  them  are  manufac- 

turing some  special  article 
on  a  comparatively  large 
scale.  They  have  special- 

ized in  certain  lines  of 
manufacturing  and  have 
developed  special  machinery 
as   well    as    people    to    run 
them.  The  "all-round"  mechanic  is  as  much  out  of 
place  in  these  shops,  except  perhaps  to  keep  machines 
in  order,  as  in  the  large  plant. 

On  the  Pacific   Coast  the  case  is   entirely  different. 
The  average  shop  is  small^— in  fact  there  are  very  few 

MEMORIAL,  TO  THE  FOUNDER  OF  THE  UNION  IRON 
WORKS,  SAN  FRANCISCO,  CAL. 

on  a  large  scale.  But  instead  of  being  small  manu- 
facturing shops,  they  are,  for  the  most  part,  jobbing 

or  contract  shops  and  build  or  repair  anything  from  a 
gas  engine  to  a  gold  dredge.  The  machine  "operator" 
is  almost  unknown  and  the  "all-round"  mechanic  pre- 

vails. The  owner  is  usually  manager,  superintendent, 
foreman,  purchasing  agent,  production  engineer,  plan- 

ning department,  sales  manager,  bookkeeper  and  ship- 
ping clerk  all  in  one.  Bill,  his  best  man,  doesn't  wear 

any  title  but  he's  the  whole  works  when  Mr.  Owner  is 
out  getting  orders  or  col- 

lecting money,  for  work 

done.  And  Bill's  opinion 
as  to  what  machine  to  buy 
or  what  steel  stands  up  best 
in  a  lathe  tool,  goes  a  long 
ways  with  the  boss  who 

benefits  by  Bill's  experience. 
We  think  of  the  Pacific 

Coast  as  a  new  country  and 

usually  forget  that  Califor- 
nia, at  least,  dates  back  a 

long  way.  What  is  now  the 
Bethlehem  Shipbuilding  Co. 
of  San  Francisco  was 
founded  away  back  in  1849, 
before  most  of  our  present 
eastern  shops  were  even 
thought  of.  It  was  started 
by  Peter  Donahue  and  the 
tribute  erected  1»o  his  mem- 

ory by  his  .son,  occupying  a 
prominent  place  on  the 
main  street  of  San  Fran- 

cisco, is  really  typical  of 
the  shops  of  the  far  West. 
This  memorial,  sculptured 

by  Douglas  T  i  1  d  e  n  and 
erected  in  1899,  is  shown 
herewith  and  is  a  striking 
tribute  to  the  part  played 
by  the  mechanic  in  building 
California  and  the  West. 
The  inscription  reads : 
"Dedicated  to  mechanics  by 
James  Mervyn  Donahue  in 

memory  of  his  father,  Peter  Donahue."  I  know  of  no 
other  locality  where  the  mechanic  has  been  so  recognized. 

The  early  demands  of  California  were  for  machinery 
to  be  used  in  mining.  Hydraulic  giants  for  placer  min- 

ing, crushers,  engines,  hoists,  pumps  and  the  like  were 

large   shops   and   practically    none   which   manufacture     in  great  demand  but  always  in  too  small  quantities  for 
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manufacturing  methods.  Some  of  the  interesting  fea- 

■  tures  of  such  work  were  told  graphically  on  page  991, Vol.  41,  of  the  American  Machinist  by  the  late  George 
W.  Dickie.  Machine  tool  equipment  was  not  plentiful 
in  the  early  days,  even  in  the  East,  and  many  machines 
had  to  be  built  by  the  shops  themselves.  One  large 
lathe,  built  in  San  Francisco  in  1865,  to  swing  30  ft., 
is  still  the  largest  on  the  Pacific  Coast. 

These   conditions   developed   a   set   of   men,   both   as 
mechanics  and  as  managers,  who  could  and  would  tackle 
any  kind   of  a  job  and  get  away  with   it.     Generally 
speaking  there  are  no  two  jobs  alike,  even  today,  in  the 
average  shop  on  the  Pacific  Coast.     One  of  the  best 
known  shops  for  example,  and  a  large  shop  in  its  way, 
has  to  have  half  as  many  engineers  and  patternmakers 
as  it  has  mechanics.     What  production  shop  could  lire 
with  fifteen  draftsmen  and  engineers,   fifteen  pattern- 

makers and  only  sixty  shop  men  on  the  payroll?     "Old 
man  overhead"  is  a  very  prominent  citizen   in  such  a 
shop — and  of  necessity.     For,  in  addition  to  the  large 
percentage  of  so-called  non-productive    (more  properly 
"indirect")  labor,  the  class  and  size  of  work  requires  a 
heavy  investment  in  machines  which  stand  idle  most  of 
the  time.    All  these  factors  make  many  nice  problems  in 
managem.ent  as  well  as  in  shop  work.    And  yet  some  pur- 

chasing agents  want  to  buy  all  machinery  by  the  pound ! 
One    thing    which    impresses    a    man    familiar    with 

Eastern  shops  is  the  difference  in  the  class  of  equip- 
ment, both  as  to  variety  and  quality.     Being  a  Massa- 

chusetts Yankee  I'm  not  especially  proud  to  admit  that 
the  average  Pacific  Coast  shops  have  bettM-  equipment 
than  the  Eastern  shops,  but  there  seems  to  be  no  doubt 
in  the  matter  when  it  comes  to  the  small  shops.     In 
too  many  cases  we  of  the  East  have  built  good  new 
machines  for  the  other  fellow  and  kept  the  old  ones 
ourselves. 

Men  Developed  by  Conditions 

The  equipment  of  the  average  shop  is  remarkably 
good,  particularly  as  to  quality.  Proprietors  have  ap- 

parently learned  that  it  pays  to  buy  a  good  machine 
even  if  it  cannot  be  kept  busy  all  the  time.  Shop  man- 

agers elsewhere  might  well  study  their  selection  of  ma- 
chinery to  advantage.  Nor  is  the  modern  equipment 

confined  to  standard  machine  tools.  Electric  furnaces 

for  hardening  tools  are  not  at  all  uncommon  and  pyrom- 
eter control  is  standard  practice  in  many  shops.  Even 

in  the  shops  located  in  the  midst  of  newly  developed 
oil  fields,  standard  makes  of  high-priced  lathes  and 
other  machine  tools  are  found  in  abundance.  It  is  this 
desire  to  have  the  best  machinery  which  has  helped  to 
bring  the  yearly  machine-tool  sales  on  the  Pacific  Coast 
up  to  the  five  million  mark.  For,  while  this  cannot  be 
absolutely  verified  the  consensus  of  opinion  seems  to 
place  it  in  that  neighborhood.  And  this  happens  to  be 
not  far  from  a  dollar  per  capita  of  the  papulation. 

The  average  shop,  as  I  have  said,  has  no  special  line 
of  work  on  a  production  basis.  There  are,  however, 
some  surprises  in  store  for  the  man  who  tries  to  fit 
everything  to  a  preconceived  pattern.  In  several  places 
there  are  shops  with  a  production  program,  mostly  in 
automotive  lines.  Pistons,  piston  pins,  valves  and  valve 
cages,  clutch  plates  and  ring  gears  for  starters  are 
some  of  the  parts  which  are  made  in  such  large  quanti- 

ties that,  in  some  cases,  car  load  lots  have  been  shipped 
to  eastern  dealers.  These  shops  are  splendidly  equipped 
with  automatics,  semi-automatics,  grinding  machines 
and  hardening  apparatus  of  the  latest  types.    One  con- 

cern makes  2,000  pistons  a  day,  another  has  a  capacity 
of  4,000  piston  pins  which  are  guaranteed  to  a  one-way tolerance  of  two-tenths  of  a  thousandth.  These  shops 
are,  of  course,  few  in  number  and  are  only  mentioned 
to  show  that  some  automatic  and  specialized  shop  equip- ment finds  its  way  out  here. 

The  great  majority  of  the  shops,  however,  are  job- 
bing shops  of  one  kind  or  another.  Well  equipped  and 

manned  with  machinists  of  the  old  type,  they  differ  in 
many  ways  from  the  average  small  shop  of  the  East. 
There  the  small  shops  are  likely  to  be  old  and  in  the 
hands  of  the  second  generation.  Here  they  are  com- 

paratively new  (in  spite  of  a  few  old-timers)  and  the 
boss  is  still  Jim  or  Bill,  with  all  that  implies  in  the  way 
of  securing  co-operation.  There  are  exceptions  to  every 
rule,  but  in  the  main  one  gets  this  atmosphere  in  the Pacific  Coast  shop. 

The  specialist  is  almost  unknown.  The  toolmaker  as 
a  separate  class  of  mechanic  is  a  scarce  article,  except  . 
in  the  few  production  shops  referred  to.  In  the  automo- 

tive repair  shop,  of  course,  men  develop  into  expert  cyl- 
inder grinders  but  in  most  cases  they  are  also  good  at 

other  kinds  of  work.  Cylinder  grinding  machines,  by 
the  way,  are  very  fashionable  in  automobile  repairing 
on  the  Pacific  Coast.  It  is  not  uncommon  to  see  shops 
with  two  and  even  three  machines  at  work  on  cylinders. 
One  reason  is  probably  that  cars  are  driven  more  miles 
per  year  owing  to  weather  conditions  and  so  require 
regrinding  more  often. 

There  are  also  several  small  semi-manufacturing  bus- 
inesses which  perhaps  seem  a  bit  out  of  place  and  yet. 

in  some  cases  at  least,  they  are  making  good.  The  best 
example  seems  to  be  that  of  shops  building  motoi- 
trucks.  There  are  several  such  shops  on  the  coast  that 
seem  to  find  a  real  field  of  their  own.  The  motors  are 
in  nearly  all  cases  shipped  from  the  middle  west.  The 
same  is  true  of  axles  and  to  a  large  extent,  the  trans- 

mission units.  Some  transmission  units,  however,  are 
made  in  the  shops  here.  The  main  reason  for  the  trucks 
built  here  seems  to  be  that  they  cater  to  local  condi- 

tions as  to  body  requirements  and  gear  reductions  to 
handle   the   grades   in   such   places    as    San    Francisco. 

Conditions  Should  Be  Studied 

Getting  back  to  the  sales  manager  of  the  machine 
tool  building  shop,  it  behooves  him  to  study  t*ie  Pacific 
Coast  field  and  its  conditions.  The  only  real  way  is 
for  him  to  spend  some  time  here  and  get  his  facts  and 
impressions  at  first  hand.  He  will  learn  that  quantity  [ 
orders  are  the  exceptions,  not  the  rule.  That  shops  are 
far  apart  as  to  mileage,  jumps  of  500  or  1,000  miles 
being  common.  The  average  equipment,  while  good, 
is  small  as  to  the  number  of  machines.  He  will  also 
learn  that  though  the  shop  is  small,  the  boss  and  his 
men  are  well  posted  on  machines  and  know  what  they 
want — and  why.  He  must  forget  quantity  sales  and 
think  of  the  total  from  the  field  rather  than  the  size 
of  the  individual  order.  The  aggregate  sales  on  the 
coast  make  up  a  total  that  is  interesting. 

But  there  is  only  one  way  to  thoroughly  appreciate 
the  conditions  and  the  possibilities — study  them  first 
hand,  with  an  open  mind.  Don't  jump  at  conclusions, 
don't  mind  sectional  jealousies  or  over-enthusiastic 
boosters.  Take  time  to  find  out  exactly  how  things, 
really  are  and  you  will  go  away  with  an  admiration  for 
the  courage  shown  in  buying  high  class  equipment  and 
ror  the  results  securea. 

I 
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Manufacturing  the  Miehle  Printing  Press 
By  HOWARD  CAMPBELL 

Western  Editor,  American  Machinist 

Straightening  heavy  shafts  —  A  power  screwdriver — Some  interesting 

broaching  jobs — Forming  the  "shoo-fly"   finger — Slotting  pins   in  a 
lathe — The  second  and  concluding  article 

A  STRAIGHTENING  machine,  used  principally  to 
take  the  kinks  out  of  bed-motion  and  other  large 
shafts,  is  shown  in  Fig.  14.  The  large  hand- 

wheel  centrols  a  set  of  gearing  that  operates  the  ram  A. 
The  piece  is  placed  between  the  centers  of  the  machine 
and  revolved  and  chalked  on  the  high  spots  formed  by 

.the  bends  or  "kinks."  The  anvils  A  and  B,  Fig.  15,  are 
then  positioned  according  to  the  length  of  the  kink  and 
the  amount  of  eccentricity,  and  pressure  is  applied  to 
the  ram.  If  an  extra  amount  of  pressure  is  desired, 
a  set  of  back  gearing  can  be  brought  into  play  by  means 
of  the  smaller  of  the  two  handwheels  shown  in  Fig.  14. 

The  outiit  shown  in  Fig.  16  is  used  for  drilling  and 
tapping  the  holes  in  the  way-frame.  The  frames  are 
of  cast  iron,  varying  from  4  to  19  ft.  in  length  and  con- 

FIG.    14— STRAIGHTENING    BED   MOTION    SHAFTS 

taining  from  50  to  70  holes,  according  to  the  size  of 
the  frame.  The  holes  are  blind,  1  in.  deep,  4i  in.  apart, 
and  the  tap  is  iir  in.  One  man  can  drill  and  tap  all  the 
holes  in  a  medium  sized  frame  in  approximately  14  hr., 
including  setting-up. 

A  close-up  of  the  machine  is  shown  Jn  Fig.  17.  Power 
18  supplied  to  each  machine  through  a  Crocker  Wheeler 
i-hp.  motor  which  delivers  a  spindle  speed  of  1,500 
r.p.m.  A  plate  carrying  a  hardened  steel  bushing  is 
attached  to  the  machine  that  does  the  drilling,  and  a 
strop  A  is  arranged  on  the  handwheel  so  that  the  hole 
will  not  be  drilled  too  deep.  The  second  machine  follows 
and  taps  the  hole  drilled  by  the  first  one.  The  spindles 
operate  simultaneously. 

The  operator  shown  in  Fig.  18  is  driving  i-in. 
fillister-head  screws  into  the  crank  of  a  printing  press, 

using  a  power  screwdriver  that  travels  on  an  overhead 
track.  The  machine  consists  principally  of  a  spindle 
with  a  screwdriver  blade  in  the  lower  end,  and  with  a 
rack  cut  in  the  side  which  meshes  with  the  gear  on  the 
shaft  of  the  handwheel  on  which  the  operator  has  his 

FIG.   15 — VIEW  SHOWING  ANVILS 

hand.  Power  is  supplied  to  the  spindle  from  a  West- 
inghouse  14-hp.  motor,  through  a  pair  of  bevel  gears. 
A  third  or  reverse  bevel  gear  is  controlled  by  the  lever 

shown  just  above  the  operator's  head.  The  machine 
will  drive  a  given  number  of  screws  in  one-fourth  of 
the  time  that  would  be  required  in  doing  it  by  hand. 
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FIG.  16— DRILLING  AND  TAPPING  HOLES  IN  WAY  FRAMES 

A  simple,  but  interesting,  forming  job  is  shown  in 

Fig.  19.  Here  a  "shoo-fly  finger,"  shown  at  A  is  being 
formed  from  a  piece  similar  to  that  shown  at  B.  A 
finished  piece  is  shown  at  C.  The  piece  is  positioned 
by  a  pin  at  one  end,  the  other  end  resting  on  the  die. 
When  the  ram  descends,  the  roller  D  rolls  the  piece  into 
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the  shape  shown  on  the  upper  end  of  the  finished  piece  C. 

A  shoo-fly  finger  is  the  piece  that  lifts  the  paper  off  the 

cylinder  so  that  it  can  run  onto  the  delivery. 

The  illustration,  Fig.  20,  shows  the  set-up  for  broach- 

ing the  irregular  opening  in  the  side  of  the  eccentric 

hook  shown  lying  on  the  table  of  the  machine.  The 

hook  is  of  cast  iron  and  is  U  in.  thick.    The  production 

FIG.    17— OPERATING   PARTS   OF    MACHINE 

FIG.  18— POWER  SCREWDRIVER 

FIG.  20— BROACHING  AN  ECCENTRIC  HOOK 

on  this  job  is  30  pieces  per  hr.  The  operation  of 

broaching  a  hole  and  a  flat  side  at  the  same  time  is 

shown  in  Fig.  21.  The  flat  broach  is  about  7  in.  long 

and  removes  ̂   in.  of  stock.  The  production  is  45  pieces 

per  hr.     The  machines  used   in   both   operations   are 
Bliss  presses. 

As  cams  form  an  important  part  of  the  mechanism 

of  a  printing  press,  various  methods  of  producing  these 

FIG.   19— FORMING  A  SHOO-FLY  FINGER 

FIG.    21-BROACHING    HOLE   AND    SIDE   
SIMULTANEOCSLY 

parts  on  a  production  basis  have  been  tried.  
The  final 

result  is  the  machine  shown  in  Fig.  22.  The  cam
  is 

shown  in  process  of  milling  at  A  and  the  guide  pl
ate  is 

indicated  at  B.  The  carriage  is  supported  by  the
  shaft 

E  Fig  23,  which,  in  turn  is  supported  by  the 
 bearings 

F  this  construction  allowing  the  carriage  to  swin
g  back 
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FIG.  22— MILLING  PRINTING  PRESS  CAMS 

and  forth  as  the  roller  follows  the  guide  plate.  The 
cutter  and  guide  roller  are  held  in  contact  with  the 
work  and  guide  plate  by  a  unique  arrangement:  the  arm 
G  supports  a  weight  on  the  outer  end  while  the  inner 
end,  which  is  very  short,  carries  a  gear  segment  that 

FIG.  23— VIEW  SHOWING  ROLLER  AND  CUTTER 

meshes  with  a  similar  segment  on  the  lower  part  of  the 
carriage,  with  the  shaft  E  as  its  axis,  as  shown.  The 
weight  pulls  the  arm  down  and  forces  the  gear  segment 
up,  turning  the  other  segment  as  it  does  so  and  forcing 
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FIG.   24— DRAWING    OF  GRIPPER  PIN 

the  carriage  over  as  far  as  the  contour  of  the  guide 
plate,  with  which  the  roller  is  in  contact,  will  allow. 
The  hex  shown  at  H  is  on  the  end  of  a  pinion  that 
meshes  with  the  rack  on  the  side  of  the  roller  spindle 
sleeve,  providing  means  for  adjustment.  A  similar 
arrangement  is  provided  for  adjusting  the  cutter.   When 

a  new  cam  is  started,  the  mechanism  that  controls  the 

spindles  is  put  into  operation  and  the  cutter  is  fed  end-   ' 
wise  into  the  work.     It  is  locked  in  position  and  the   : 
work  is  started  revolving.     When  the  cam  has  made  a 
complete  revolution,  the  machine  stops  automatically. 

The  sketch,  Fig.  24,  is  that  of  a  gripper  pin.  The 
groove  in  the  pin  is  cut  by  the  tool  A  in  the  machine 

shown  in  Fig.  25.  This  is  a  lathe,  to  the  spindle  Of  ' 
which  a  drum  has  been  attached,  carrying  a  set  of  cams  i 

and  a  fixture  for  holding  seven  pins,  as  shown.  The'^ 
weight  of  the  drum  and  fixture  is  partially  supported  by  ■ 
a  mandrel  and  the  tailstock  center.     To  the  left  end 

FIG.   25 — CUTTING   ANGULAR   SLOTS    fN  PINS 

of  the  carriage  is  attached  a  cam  roller  that  travels 
in  a  groove  formed  by  the  cams.  The  cams  are 
arranged  so  that  as  the  fixture  revolves  and  a  pin  is 
carried  past  the  point  of  the  tool,  the  carriage  is  drawn 
toward  the  headstock,  thus  cutting  the  groove  on  a 

20-deg.  angle,  and  at  the  same  time  on  a  6i§-in.  radius, 
as  shown  in  Fig.  24.  Directly  after  the  pin  has  passed 
the  tool,  the  cams  shunt  the  carriage  toward  the  tail 
of  the  machine  so  that  the  tool  will  be  in  position  for 
the  next  pin.  The  gearing  that  controls  the  cross  feed 
has  been  compounded  so  that  the  automatic  feed  can 
be  used,  thus  producing  an  even  cut.  Fourteen  of  these 
pins  can  be  grooved  in  this  machine  per  hour. 

A  Problem  in  Epicyclic  Gearing- 
Discussion 
By  W.  Owen 

I  was  rather  surprised  to  see  the  old  problem  of  the 
Humpage  gear  again  raised  on  page  283  of  the  American 
Machinist  by  Mr.  De  Leeuw.  This  mechanism  has  been 
so  fully  discussed  and  calculated  at  one  time  or  another 
that  it  seems  to  be  losing  some  of  its  pristine  fresh- 

ness, and  one  begins  to  weary  of  it.  However,  its  value 
as  a  mechanical  contrivance  is  by  far  transcended  by 
its  usefulness  as  an  educational  problem  when  properly 
attacked,  a  sufficient  reason  why  we  must  reconcile 
ourselves  to  its  periodic  resurrection. 

A  further  point  of  interest,  at  any  rate  to  the  writer, 
is  that  Mr.  De  Leeuw  mentions  that  he  recollects  seeing 
the  problem  attacked  in  the  American  Machinist  before. 
If  he  will  go  back  as  far  as  1907,  he  will  find  on  page 
582  in  Vol.  30,  Part  2,  an  article  on  the  very  gear  by 
the  present  writer.  Although  there  have  been  many 
formulas  put  forward  for  the  solution  of  this  problem, 
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after  all  these  years  it  is  still  the  writer's  firm  opinion 
that  the  method  outlined  in  the  article  referred  to  gives 
the  simplest  possible  solution  not  only  to  this,  but  to 
any  other  epicyclic  gear. 

It  is  by  no  means  my  intention  to  repeat  here  the 
.•article  referred  to,  but  merely  to  illustrate  again  the 
application  of  the  rule  therein  given  to  the  gear  illus- 

trated by  Mr.  De  Leeuw.  When  worked  out  by  this 
method,  the  result  shows  that  100  revolutions  of  E  pro- 

duce 9||  revolutions  of  D,  instead  of  u  revolutions 
as  the  original  article  stated. 

Apprenticeship,  Old-Fashioned 
and  Modern — Discussion 

By  J.  B.  Chalmers 
Director  of  Training  Scliools, 

Yale  &  Towne  Manufacturing-  Co.,  Stamford,  Conn. 

MUCH  has  been  written  concerning  the  relative 
merits  of  the  modern  apprentice  training  courses 

and  the  old-fashioned  catch-as-much-as-you-can  system 
of  raising  mechanics.  I  recall  in  particular,  an  article 
under  the  above  title  on  page  766,  Vol.  57  of  the  Ameri- 

can Machinist,  by  John  S  Watts,  in  which  he  expresses 

the  opinion  that  "some  of  the  methods  used  in  training 
apprentices  .  .  .  are  not  as  successful  as  the  older 
ways  were  in  making  mechanics  who  could  think  out 

for  themselves  the  solution  of  some  new  problem." 
No  doubt  there  are  shops  which,  in  spite  of  the 

present  day  enlightenment  regarding  industrial  educa- 
tion, still  continue  to  accept  young  men  as  appretices 

with  no  thought  as  to  the  responsibilities  of  the  com- 
pany in  making  good  its  part  of  the  agreement.  In 

some  shops,  very  few  surely,  the  apprentices  may  be 
exploited  for  the  sake  of  production.  In  either  of  these 
conditions,  the  inferior  methods  or  lack  of  methods 

would  justify  Mr.  Watts'  conclusion.  These  cases  are 
not,  however,  representative  of  the  modern  type  of 
apprentice  training  systems. 

There  are  three  requisites  for  a  school,  whether  it 
be  a  grammar  school,  a  technical  school,  or  an  apprentice 
school.  They  are:  First,  a  pupil;  second,  a  teacher, 
and  third,  subject  matter  to  be  taught.  In  the  suc- 

cessful school  the  teacher  must  know  his  trade,  which 
includes  not  only  a  thorough  knowledge  of  the  subject 
matter  and  its  derivation,  but  also  the  various  methods 
of  transmitting  this  matter  to  the  pupil,  selecting  after 
careful  study  of  the  pupil  the  method  which  promises 
the  best  results.  In  other  words,  he  must  be  able  to 

"put  across"  the  information  so  that  the  pupil  can  un- 
derstand it.  To  accomplish  this  result,  the  teacher  must 

get  the  pupil's  point  of  view.  He  must  be  trained  in 
teaching  methods  applied  to  his  particular  work  if  he 
is  to  be  a  successful  teacher. 

The  pupil  of  this  successful  school  must  have  aptitude 
for  the  work  and  seriousness  of  purpose.  Therefore, 
careful  selection  of  candidates  for  the  work  and  their 
close  scrutiny  throughout  a  trial  period  are  also  im- 

portant duties  of  the  teacher,  as  they  may  save  a  boy 
the  disappointment  of  finding  himself  a  misfit  in  his 
career  as  a  journeyman.  The  subject  matter  must  be 
complete,  presented  in  logical  order  from  a  teaching 
standpoint,  and  as  simple  as  is  consistent  with  thor- 
oughness. 

This  is  the  plan  of  the  modern  type  of  apprentice 
training  which  is  turning  out  good  mechanics  who  can 

think  for  themselves,  ?nd  who  can  also  figure  for  them- 
selves what  was  formerly  too  difficult  for  many  of  their 

foremen,  and  which  was  either  computed  in  the  draft- 
ing room  or  accomplished  in  the  shop  by  the  cut-and- 

try  method.  The  distinction  between  teaching  and 
providing  an  opportunity  for  the  apprentice  to  learn 
was  not  so  clearly  defined  in  the  old  days  as  it  is  at 
present.  Apprentices  were  accepted  without  examina- 

tion and  were  retained  just  as  long  as  they  behaved 
themselves  and  continued  to  do  the  work  assigned.  No 
thought  was  given  to  that  most  important  duty  of  help- 

ing the  boy  find  the  trade  for  which  he  was  best  fitted. 
The  old-fashioned  notion  mentioned  in  the  article 

quoted,  namely  that  a  boy  can  become  a  machinist  by 
merely  spending  four  or  five  years  in  a  machine  shop 
in  contact  with  mechanics  and  "breathing  the  atmos- 

phere of  a  machine  shop,"  is  obsolete.  Certainly  the 
six  months  spent  in  running  errands  and  cleaning  up 
the  shop  cannot  be  considered  as  adding  to  the  appren- 

tice's knowledge  of  his  trade.  Cleanliness  and  neatness 
are  essential  and  can  be  taught  without  such  a  waste 
of  valuable  time. 

The  apprentice  of  the  modern  school  is  taught  the 
practical  work  in  the  shop  and  also  receives  instruction 
in  arithmetic,  algebra,  geometry,  trigonometry,  me- 

chanical drawing  and  in  some  instances,  English, 
industrial  geography  and  economics.  These  latter  sub- 

jects, although  not  essential  in  producing  a  good  prac- 
tical mechanic,  will  broaden  his  view  and  make  him 

better  able  to  judge  for  himself  those  things  concerning 
his  own  welfare  which  are  so  often  judged  for  mechanics 
by  a  salaried  and  not  over-sentimental  delegate.  He 
will  be  happier  and  therefore  a  better  mechanic. 

Advantages  of  Systematic  Instruction 

It  seems  obvious  that  a  person  without  any  knowledge 
of  a  machine  would  learn  to  operate  it  with  more  cor- 

rectness and  in  a  much  sherter  time  if  guided  by  a 
competent  tutor,  than  if  shown  the  machine  and  told  to 
learn  to  run  it.  It  seems  obvious  also  that  the  former 
method  would  be  much  better  for  the  machine.  The  ex- 

perience gained  by  the  learner  vnthout  instruction  is 
more  than  offset  by  the  knowledge  of  other  work  per- 

formed in  the  time  saved  by  instruction,  even  if  the 
machine  remained  in  commission  long  enough  for  the 
untutored  one  to  learn  to  operate  it. 

The  writer  served  his  apprenticeship  in  an  old-time 
shop  which  was  large  enough  to  employ  several  appren- 

tices at  the  same  time,  and  which  offered  an  excellent 
opportunity  for  the  apprentice  to  become  familiar  with 
the  practical  part  of  the  trade.  Each  boy  spent  some 
time  in  each  department,  working  on  lathes,  shapers 
and  milling  machines,  setting-up,  and  at  other  avail- 

able operations.  No  instruction  was  given  other  than 
that  required  for  the  job,  except  when  the  apprentice 
was  under  a  foreman  or  adjacent  to  a  workman  who 
took  a  special  interest  in  helping  the  boys.  No  one 
apprentice  performed  all  the  types  of  work;  therefore 
all  missed  something  which  had  to  be  learned  later 
when  ignorance  caused  embarassment.  In  the  well 
planned  courses  of  today  all  boys  receive  the  same 
thorough  training,  some  of  it  concerning  work  which 
none  of  them  will  meet  until  after  graduation,  but  which 
must  be  included  in  a  course  meant  to  be  complete. 

Our  apprentice  courses,  like  everything  else,  can  be 
made  more  effective,  but  there  can  be  little  doubt  that 
the  organized  training  of  the  present  time  is  far  supe- 

rior to  the  old  way  in  both  thoroughness  and  scope. 
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How  Management  Can  Be  Made 
More  Productive 

By  ACHESON  SMITH 
Vice-President.  Acheson   Graphite  Co.,  Niagara  Falls,  N.  Y. 

What  "Greater  Production"  means  and  why  it  is  necessary 
—  Influence  on  prosperity  of  scarcity  of  labor  —  Specific 

lines  of  effort  that  management  should  follow 

ECONOMISTS  and  clear-thinking  publicists  have 
said  that  greater  production  is  necessary,  but  by 
many  people  such  a  statement  is  not  understood, 

and  by  other  people  it  is  not  believed.  A  portion  of  our 
population,  for  instance,  is  of  the  opinion  that  restricted 
production  best  serves  to  increase  its  wage  rates  and  so 
is  not  favorably  impressed  by  statements  regarding  the 
value  of  increasing  the  output  per  man.  Under  these 
circumstances  we  should  examine  the  question  and  see 
if  greater  production  is 
better  for  everyone  and 
what  it  would  accomplish, 
for  unless  we  see  the  need 
for  a  solution  we  are  un- 

likely to  solve  the  problem. 
When  greater  production 

is  mentioned  many  of  us 
are  inclined  to  think  that 
the  production  at  any  time 
is  practically  equal  to  the 
demand,  and  remember 
that  when  it  exceeds  the 

demand  the  producer  is  in- 
jured by  falling  prices. 

Those  who  have  been  so 
injured,  and  many  others, 
therefore  fear  over-produc- 

tion and  believe  that  a  re- 
stricted supply  will  stimulate  prices  and  so  give  them 

greater  profit.  We  should  realize,  however,  that  such 
incidents  of  over-production  are  only  temporary  in 
their  effbrts  and  that  as  a  matter  of  fact  the  wealth  of 
the  country  is  what  we  produce  in  goods  and  services. 
If  we  look  at  wages  in  terms  of  goods  rather  than  in 
terms  of  dollars  we  will  see  that  the  total  amount  of 
such  wages  that  can  be  divided  among  all  the  people  of 
the  country  in  one  year  is  in  round  figures  what  has 
been  produced  in  that  year.  If,  therefore,  we  wish  to 
raise  our  real  wages  we  should  increase  the  total  produc- 

tion, for  by  so  doing  we  would  have  more  goods  to  divide 
among  ourselves.  When  we  think  of  ourselves  as  con- 

sumers as  well  as  producers  it  is  evident  that  if  we  want 
more  we  must  produce  more.  Of  course,  it  is  true  that 
there  might  be  an  over-supply  of  some  commodities, 
temporarily,  but  that  condition  would  quickly  correct 
itself,  and  those  who  are  not  needed  in  such  industries 
would  find  lucrative  employment  in  making  other  things 

Address  before  the  National  A.'?sociation  of  Manufacturers,  New 
York,  May  14. 

WHEN  EVERY  industrial  manager  takes 
an  affirmative  attitude  toward  greater 

output  per  man,  a  greater  renaissance  in  the 
creation  of  material  wealth  will  begin  that 
will  carry  our  working  people  to  a  standard 
of  living  and  personal  development  not 
thought  possible  today.  The  capitalistic 
order  of  society  can  be  justified  and  such 
justification  must  come  very  largely  by  the 

industrial  manager's  showing  the  way  to  a 
higher  standard  of  living  through  greater  per 
capita  production. 

that  were  in  demand.  This  readjustment  has  been  going 
on  for  a  century,  and  undoubtedly  will  continue,  for  the 
total  demand  is  practically  unlimited. 

We  must,  however,  not  only  consider  total  production, 
but  we  must  approach  the  problem  from  the  standpoint 
of  per  capita  production,  for  that  is  the  only  way  that 
we  can  measure  our  performance. 

Our  present  high  standard  of  living  is  due  to  high  per 
capita  production  and  it  in  turn  is  due  to  the  capitalistic 

organization  of  society.  If 
we  did  not  have  a  large 
amount  of  capital  at  our 
disposal  we  could  not  have 
the  elaborate  tools  of  pro- 

duction which  in  this  coun 
try  have  raised  our  per 
capita  output  and  given  us 
the  highest  standard  of 
living  in  the  world. 

When  the  subject  of  pro- 
duction is  disciissed  many 

people  feel  that  it  is  too 
material  and  savors  of  a 
dollar  and  cents  view  of 
life,  whereas  they  are  more 
interested  in  life  itself  and 
things  not  industrial  nor 
commercial.  It  seems  only 

necessary,  however,  to  call  their  attention  to  the  fact 
that  all  our  comforts  and  luxuries  have  to  be  pro- 

duced and  that  the  maintaining  of  the  large  class  of 
people  who  are  devoting  their  time  to  such  work  is  made 
possible  only  by  the  fact  that  those  who  are  engaged  in 
producing  the  necessities  of  life  are  able  to  produce 
enough  to  supply  the  needs  of  all  classes.  In  the  same 
way  we  can  only  maintain  a  large  group  of  people  who 
are  devoting  their  time  to  education,  music,  medicine, 

etc.,  if  the  per  capita  output  of  the  balance  of  the  popu- 
lation is  sufficiently  high  to  produce  all  of  the  necessities 

and  comforts  that  are  needed  for  the  entire  population. 
If  our  per  capita  production  were  much  lower  than  it  is 
a  great  many  more  people  would  have  to  engage  in  pro- 

ducing the  necessities  of  life  and  fewer  could  be  spared 
to  make  the  comforts  and  luxuries,  with  the  result  that 
we  would  have  fewer  luxuries  and  comforts  and  our 
standard  of  living  would  be  lower.  If  all  the  people 
were  working  ten  hours  per  day  and  they  decided  to 
adopt  the  eight-hour  day,  the  average  output  per  person 
per  hour  would  have  to  be  increased  25  per  cent. 
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When  a  group  of  men  makes  a  demand  for  higher 
wages  without  increasing  the  output  per  man,  it  is 
simply  saying  that  it  wants  a  larger  share  of  what  is 
produced  in  the  world  without  helping  to  increase  the 
production  out  of  which  it  is  to  be  paid  the  additional 
wage.  In  asking  for  more  it  is  simply  saying  that 
others  will  have  to  take  less,  for  that  is  exactly  what 
would  happen.  Some  of  the  more  progressive  labor 
organizations  are  studying  the  subject  and  are  actually 
co-operating  with  their  employers  to  increase  the  per 
capita  production. 

Managers  desire  to  pay  higher  wages  but  are  limited 
in  what  they  can  do  if  costs  tend  to  rise.  The  problem 
is  to  increase  wages  and  at  the  same  time  reduce  costs. 
A  substantial  increase  in  the  output  per  employee  would 
make  it  possible  to  do  both. 

The  Growing  Need  for  Manual  Laborers 

The  country  is  growing  and  our  needs  increasing. 
This  means  that  we  require  more  laborers,  and  in  view 
of  the  severe  restrictions  on  immigration,  it  is  difficult 

to  see  from  where  they  will  come.  In  the  highly  devel- 
oped industrial  sections  of  the  United  States  practically 

no  native-born  American  will  do  ordinary  laboring  work, 
and  the  children  of  our  foreign-born,  if  they  go  through 
the  public  schools  will  not  do  the  work  of  a  common 
laborer.  The  tendency  to  rise  socially,  and  the  natural 
tendency  to  avoid  laborious  tasks,  makes  men  shun  such 
work.  The  result  is  that  in  the  industrial  sections  of  our 
country  we  are  not  producing  laboring  men,  and  as  a 
matter  of  fact  are  actually,  by  our  social  and  educational 
systems,  drawing  men  rapidly  away  from  that  class  of 
work.  Our  experience  for  a  great  many  years  has  shown 
that  we  are  entirely  dependent  upon  alien  labor  to  do 
most  of  the  manual  work,  and  now  that  we  have  either  a 
very  small  number  of  laborers  entering  the  country,  or 
are  actually  losing  alien  labor,  we  are  facing  one  of  the 
most  serious  problems  with  which  manufacturers  ever 
had  to  deal.  As  there  is  serious  doubt  of  the  advisability 
of  permitting  immigration,  and  as  our  social  system  will 
rapidly  change  our  present  laborers  into  semi-skilled  or 
white-collar  workers,  we  must  realize  that  the  present 
shortage  is  not  temporary  but  is  a  permanent  condition 
which  is  more  likely  to  become  worse  than  better  and  so 
justifies  a  determined  effort  to  find  a  remedy. 

The  present  necessity  for  greater  production  is  the 
result  of  the  shortage  of  help,  but  it  should  be  remem- 

bered that  we  are  probably  in  a  long-swing  period  during 
which  the  dollar  will  increase  in  value.  If,  as  we  believe, 
the  present  era  of  high  prices  is  only  temporary,  we  shall 
soon  be  facing  declining  commodity  prices,  which  will 
bring  on  a  readjustment  period  which  will  necessitate 
lower  costs,  both  for  the  purpose  of  meeting  the  in- 

creased buying  power  of  the  dollar,  and  also  for  the 
purpose  of  meeting  the  competition  of  other  industrial 
countries  of  the  world.  In  other  words,  increased  pro- 

duction is  needed  now  on  account  of  the  shortage  of  men, 
but  later  it  will  be  needed  to  reduce  our  costs,  and 
thereby  help  to  pull  us  out  of  a  business  depression.  In 
view  of  this  situation  we  have  added  incentive. 

Turning  now  to  discuss  what  might  be  done,  it  is 
assumed  that  plant  managers  are  familiar  with  what 
industrial  engineering  has  accomplished,  and  acquainted 
with  the  literature  of  the  subject.  Surely,  scientific 
management  will  never  become  a  reality  until  it  is 
recognized  as  a  distinct  function  and  so  organized  and 
separated  from  other  work  that  pressure  can  be  kept 
upon  the  solution  of  its  problems  at  all  times. 

Better  arrangement  of  equipment  is  frequently  very 
helpful.  Studying  the  relation  of  machines  to  each  other 
and  considering  the  supply  of  material  to  machines  as 
well  as  the  flow  of  finished  product  from  them  often 
makes  possible  a  greater  output  from  a  department. 

A  study  of  the  movement  of  material  usually  brings 
to  light  much  that  can  be  done  toward  eliminating  un- 

necessary moves.,  A  strong  effort  should  be  put  forth  to 
obviate  useless  and  unnecessary  work,  and  all  depart- 

ments should  be  carefully  scrutinized  with  that  end  in 
view.  The  Internal  Traffic  Department  is  a  particularly 
good  field  for  such  work. 

Equipment  should  be  given  careful  study  to  see  if 
breakdowns  can  be  eliminated  and  to  see  if  greater 
speed  and  better  attendance  can  be  made  to  increase 
output.    Splendid  results  have  been  procured  in  this  way. 

Balancing  departments  and  balancing  equipment  are 
frequent  sources  of  increased  output.  A  perfect  bal- 

ancing makes  for  greater  efficiency  both  of  equipment and  men. 

The  relation  of  marketable  production  to  total  pro- 
duction should  be  examined  with  a  view  to  learning  if 

the  amount  of  condemned  material  is  too  high,  and  if 
so,  how  it  could  be  reduced.  The  reduction  of  non- 
marketable  production  is  one  of  the  most  fruitful  fields 
for  work  and  also  one  of  the  most  profitable. 

Conserving  Raw  Materials 

The  conservation  of  raw  materials  by  avoiding  waste 
and  by  more  intelligent  buying,  is  receiving  considerable 
attention  at  present.  A  saving  of  one  per  cent  some- 

times runs  into  large  figures. 

Standardization  of  equipment  and  product  has  many 
advantages  and  much  has  been  accomplished  along  this 
line  in  a  number  of  industries.  It  has  helped  to  cu; 
down  the  amount  of  labor  required  per  unit  of  output. 

Utilizing  a  Planning  Department 

A  well  functioning  Planning  Department  is  essential 
in  good  management  and  well  deserves  the  thought  and 

guidance  of  those  in  charge  of  the  company's  affairs. 
Its  attention  to  the  routing  of  orders  so  that  goods  flow 
through  departments  and  arrive  on  assembly  floor  or  in 
the  shipping  department,  on  time,  goes  to  the  very  heart 
of  works  management. 

A  suitable  and  accurate  Cost  System  and  dependable 
Perpetual  Inventory  records  are  fundamental  to  good 
management,  for  it  is  evident  that  unless  such  figures 
are  reliable  they  will  not  give  a  true  picutre  of  what  is 
happening  throughout  the  organization.  Many  times 
the  accuracy  of  such  records  is  taken  for  granted, 
whereas  a  careful  study  of  them  would  disclose  funda- 

mental defects  which  should  be  corrected. 

Standardizing  the  Process 

The  process  should  be  carefully  and  minutely  stana- 
ardized  so  that  every  employee  in  the  organization  knows 
exactly  what  his  duty  is  and  how  it  is  to  be  performed. 
Much  can  be  gained  from  the  study  of  such  standardized 
procedure. 

Wage  incentives  are  well  worth  looking  into  carefully, 
for  they  have  worked  wonders  in  many  instances.  One 
of  the  great  advantages  that  is  frequently  overlooked  in 
the  setting  of  standards,  by  which  to  measure  the  per- 

formance of  men  is  that  such  standards  give  us  some- 
thing by  which  we  can  measure  the  performance  of  fore- 
men, and  so  sets  a  measure  on  management  which 

would  not  otherwise  be  had.    One  of  the  greatest  weak- 
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nesses  in  industrial  organization  has  been  the  absence 

of  a  measure  of  foremen's  work.  Setting  wage  stand- 
ards seems  to  remedy  this  fault  and  should  be  appreci- 

ated by  the  management  at  its  true  worth.  Time  studies 
should  be  made,  for  without  them  we  have  no  idea  what 
performance  to  expect.  It  would  be  almost  as  bad  to 
buy  raw  materials  without  analyzing  them  as  to  employ 
labor  without  making  time  studies  and  job  analyses. 

Intelligent  Supervision 

Intelligent  supervision  by  foremen  is  highly  impor- 
tant and  they  should  be  trained  for  their  work.  The 

effectiveness  of  foremen  lies  very  largely  in  the  direct 
supervision  of  the  workmen,  and  they  should  have  a 
large  portion  of  their  time  free  for  such  duties.  The 
amount  of  clerical  work  done  by  foremen  should  be 
investigated  and  if  found  to  be  burdensome  it  should 
be  reduced. 

Labor  operations,  especially  those  having  to  do  with 
common  labor,  should  be  carefully  studied  to  see  if  labor- 
saving  devices  could  be  used  as  a  substitute  for  men. 
In  many  manufacturing  organizations  a  scrutiny  of  the 
inventory  account  might  reveal  materials  which  are 
obsolete,  or  dead  stock,  which  could  be  converted  into 
cash  and  the  money  used  in  the  purchase  of  labor-saving 
machinery. 

Selecting  the  Personnel 

Men  should  be  carefully  selected  for  jobs  and  if  pos- 
sible given  some  training  so  that  they  will  be  happier  in 

their  work  and  therefore  less  likely  to  change  employ- 
ment. The  labor  turn-over  is  a  serious  economic  loss 

and  justifies  every  effort  to  cut  it  down. 
The  maintaining  of  a  cordial  relation  between  man- 

agement and  employees  is  elementary  but  is  frequently 
not  given  sufficient  attention.  Mutual  confidence  is  well 
worth  a  determined  effort  and  is  the  basis  of  all  im- 

provements which  have  to  do  with  the  use  of  hand  labor. 
When  considering  the  various  things  that  will  make 

for  greater  production,  managers  should  not  overlook 
themselves  or  the  personnel  of  their  organizations.  Per- 

haps there  is  nothing  as  effective  as  the  expenditure  of 
personal  energy  on  the  part  of  the  manager,  himself. 
Another  valuable  thing  is  the  motivating  of  responsible 
subordinates,  and  great  gains  can  be  made  by  employing 
means  to  make  and  keep  such  subordinates  prime  mov- 

ers, capable  of  transmitting  much  of  their  power  to  the 
men  under  them. 

The  question  of  training  for  executive  work  deserves 
attention.  Men  frequently  come  into  positions  as  de- 

partment heads,  splendidly  informed  as  to  the  methods 
of  manufacture  used  to  produce  the  quantity  and  guard 
the  quality  of  the  product  in  question,  but  absolutely 
ignorant  of  the  principles  of  good  management.  It 
seems  evident  that  there  should  be  some  definite  train- 

ing for  executive  work  which  would  improve  a  man's 
performance  in  a  junior  capacity  and  fit  him  for  a  major 
position. 

Studying  the  Human  Element 

Those  responsible  for  the  success  of  industrial  or- 
ganizations are  beginning  to  realize  that  to  accomplish 

much  they  must  commence  with  personnel  training. 
Not  only  should  human  relations  in  industry  receive  as 
much  time  and  thought  as  the  equipment  or  the  process, 
but  every  responsible  employee  should  be  so  trained 
that  he  can  teach  those  under  him  to  be  helpfully  and 
intelligently  co-operative   and   to   know  the   difference 

between  an  efficient  and  an  inefficient  way  of  doing  a 
piece  of  work. 

It  is  obviously  impossible  to  mention  every  line  of 
effort  that  would  increase  the  output  per  employee.  The 
items  touched  upon  will  illustrate  where  effective  work 
may  be  done  and  perhaps  act  suggestively  upon  those 
who  are  really  interested.  The  field  is  large  and  the 
possible  gains  very  substantial.  As  one  of  the  leaders 
in  thought  on  this  subject  has  put  it,  what  we  are  after 

is  "The  maximum  utilization  of  men,  methods,  ma- 
chinery, materials  and  money."  This  in  a  few  words 

describes  a  tremendously  big  and  complicated  problem. 
When  we  consider  how  management  may  be  improved 

and  production  increased  the  first  and  most  important 
point  is  the  attitude  of  executives  toward  the  problem. 
We  are  very  unlikely  to  improve  management  unless  we 
recognize  it  as  a  science  and  appreciate  the  fact  that  it 
can  be  improved  from  month  to  month  and  from  year 
to  year  and  finally  put  on  a  much  higher  level  of  per- 

formance. Industrial  engineers  have  taught  us  a  great 
deal  about  the  possibilities  of  management  and  we 
should  profit  by  taking  the  same  analytical  and  con- 

structive attitude  toward  our  very  complex  problems 
that  they  have  taken. 

Improvements  from  Small  Gains 

It  should  be  remembered  that  in  this  line  of  endeavor 
substantial  improvements  will  probably  be  made  up  of 
a  large  number  of  small  gains,  so  that  every  possible 
lead  should  be  explored  and  no  small  improvement  over- 

looked. Sustained  effort  is  absolutely  necessary  and 
the  function  of  industrial  management  should  be  so 
organized  that  it  will  be  continuously  at  work  and  so 
fanned  out  that  it  reaches  all  departments.  The  re- 

sulting benefits  are  permanent  and  accrue  as  the  work 

progresses. 
If  statistics  on  per  capita  production  could  be  pub- 

lished covering  a  large  number  of  industries  it  would 
be  very  helpful  indeed,  as  it  would  indicate  whether 
management  is  gaining  or  losing  in  that  respect.  As 
the  problem  of  each  industry  is  to  maintain  its  output 
with  fewer  employees  than  formerly,  such  statistics 
would  not  only  indicate  the  trend  but  promote  a  rivalry 
to  increase  per  capita  production  which  would  be  very 
valuable. 

Three  Classes  of  Managerial  Work 

While  all  managers  probably  divide  their  work  into 
the  three  classes.  Planning,  Executing  and  Checking, 
and  attempt  to  give  due  attention  to  each,  it  is  possible 
that  owing  to  lack  of  time  they  find  it  difficult  to  give 
enough  attention  to  the  first  and  third. 

Planning  and  executing  are  as  different  in  industrial 
work  as  strategy  and  tactics  are  in  military  affairs,  and 
it  is  very  evident  that  the  tactics,  no  matter  how  well 
executed,  will  not  be  very  effective  unless  the  strategy 
is  skillfully  planned.  In  such  planning  should  be  in- 

cluded the  various  elements  of  industrial  management, 
and  they  should  be  given  a  generous  amount  of  time  in 
order  to  see  that  they  are  properly  organized  and  vigor 
ously  pushed. 

Checking  consists  of: 
1.  Having  proper  records. 
2.  Giving  such  records  adequate  study. 
Assuming  that  a  plant  has  proper  records,  it  is 

obvious  that  they  will  not  be  very  helpful  unless  they 
are  carefully  studied  and  the  weaknesses  they  disclose 
promptly  corrected.     We  must  remember  that  in  large 
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scale  production  the  management  must  work  through 
numerous  people,  and  the  results  be  judged  largely  from 
statistical  records.  This  simply  means  that  such  rec- 

ords must  be  suitably  used  or  good  results  will  not  be 
procured.  A  knowledge  of  accounting  and  a  thorough 
familiarity  with  the  cost  system  seem  essential  to  the 
proper  use  of  plant  statistics. 

Executing — that  is,  getting  things  done — will  prob- 
ably take  care  of  itself,  for  most  managers  are  very 

capable  in  that  class  of  work.  If  planning  can  be  im- 
proved and  checking  can  be  done  more  intelligently,  the 

three  phases — planning,  executing  and  checking — will 
be  better  balanced,  and  the  management  as  a  whole 
greatly  improved. 

When  every  industrial  manager  takes  an  afiu'mative 
attitude  toward  greater  output  per  man,  a  great 
renaissance  in  the  creation  of  material  wealth  will  begin 
that  will  carry  our  working  people  to  a  standard  of 
living  and  persenal  development  not  thought  possible 
today.  The  capitalistic  order  of  society  can  be  ju.stified 
and  such  justification  must  come  very  largely  by  the 
industrial  manager  showing  the  way  to  a  higher  stand- 

ard of  living  through  greater  per  capita  production. 

Measurement  of  Short-Time  Intervals 
Circular  No.  470  of  the  Scientific  Papers  of  the 

Bureau  of  Standards  describes  a  method  whereby  the 
time  between  two  events  which  occur  less  than  a  second 
apart  can  be  determined  with  a  high  degree  of  accuracy. 
The  method  consists  in  ruling  on  the  moving  film  a 
uniform  time  scale  simultaneously  with  the  recording 
of  events  to  be  studied.  The  time  scale  is  obtained  by 
throwing  flashes  of  light  on  the  film,  the  interval  be- 

tween flashes  being  governed  by  a  special  shutter 
fastened  directly  to  and  operated  by  the  prongs  of  a 
tuning  fork. 

The  shutter  consists  of  two  slotted  vanes  mounted 
respectively,  on  the  two  prongs  of  a  tuning  fork,  the 
slots  being  parallel  to  the  axis  of  the  fork  and  so 
adjusted  that  when  the  tuning  fork  is  at  rest  the  vanes 
overlap  and  the  slots  coincide.  When  the  fork  vibrates, 
the  slots  coincide  twice  during  each  vibration  and  thus 
form  a  shutter  whose  frequency  is  twice  that  of  the 
tuning  fork.  The  shutter  is  brilliantly  illuminated  and 
the  light  which  passes  through  it  in  flashes  is  focused 
on  the  film  by  means  of  a  suitable  optical  system.  By 
using  a  short-focus  cylindrical  lens  as  the  last  lens  of 
the  system,  the  image  of  the  shutter  opening  may  be 
distorted  into  a  long,  fine  line.  The  photographic  film 
upon  development  appears  ruled  into  equal  time  inter- 

vals by  fine  lines,  which  may  extend  entirely  across  it. 
Tuning  forks  varying  in  frequency  from  50  to  500 

vibrations  per  second  have  been  used,  the  frequency  of 
the  fork  chosen  for  the  work  being  governed  by  the 
velocity  of  the  film,  the  length  of  the  interval  to  be 
measured,  and  the  accuracy  desired.  For  forks  up  to 
250  cycles  per  second,  a  concentrated  filament  in- 

candescent lamp  is  a  satisfactory  source  of  light,  but 
for  the  higher-frequency  forks  it  is  necessary  to  use 
an  arc. 

For  accurate  work  it  is  necessary  that  the  timing 
lines  be  narrow  and  their  edges  sharp.  Narrow  timing 
lines  can  only  be  obtained  if  the  slots  in  the  shutter 
are  narrow,  the  magnification  of  the  optical  system 
small,  and  the  velocity  of  the  film  no  greater  than  the 
velocity  of  the  edge  of  the  image  of  the  shutter.     The 

sharpest  timing  lines  are  obtained  when  the  velocity  of 
the  film  is  the  same  as  the  velocity  of  the  edge  of  the 
image  of  the  shutter.  As  the  velocity  of  the  shutter 
vanes,  and  hence  of  the  image  of  the  edge  of  the  shutter, 
depends  upon  the  frequency  of  the  fork  as  well  as  upon 
its  amplitude  of  vibration,  narrow  and  sharp  timing 
lines  can  only  be  obtained  with  high-velocity  films  by 
using  forks  of  high  frequency  and  causing  them  to 
vibrate  with  considerable  amplitude. 

The  Master  Fork  of  Lower  Frequency 

In  order  to  obtain  a  satisfactory  amplitude  of  vibra- 
tion with  the  500-cycle  fork,  it  was  driven  by  electrical 

impulses  timed  by  a  master  fork  of  lower  frequency. 
A  100-cycle  fork  was  found  very  satisfactory  as  the 
master  fork.  However,  if  the  frequency  ratio  of  the 
two  is  not  an  exact  integer,  small  but  periodic  errors 
are  introduced.  Also  the  accuracy  of  the  timing  line 
record  is  limited  by  errors  inherent  in  electrically  driven 
forks.  Both  of  these  difficulties  are  eliminated  by  in- 

terrupting the  impulses  from  the  master  fork  during  the 
time  that  the  actual  exposure  is  being  made,  so  that 
during  that  interval  the  timing  fork  is  vibrating  freely. 

The  possible  sources  of  errors  other  than  those  in- 
herent in  the  tuning  fork  are  as  follows : 

(a)  Errors  in  timing  lines. 
(b)  Errors  in  reading  the  film. 
(c)  Errors  in  the  mechanism  used  to  record  the 

events  to  be  studied. 
(d)  Errors  due  to  acceleration  of  the  film  during 

exposure  and  to  non-uniform  shrinkage  of  the  film  dur- 
ing the   developing  and   drying  process. 

The  complete  paper  may  be  purchased  from  the 
Superintendent  of  Documents,  Washington,  D.  C. 

Are  Your  Employees  Educating 

Themselves  ? — Discussion 
By  a.  W.  Forbes 

On  page  732,  Vol.  58,  of  the  American  Machinist, 
Harry  Botsford  states  why  the  employer  should  be  in- 

terested in  having  his  employees  study  with  the  cor- 
respondence schools.  I  do  not  want  to  question  the  value 

of  such  study,  but  yet  I  always  hesitate  to  recommend 
these  schools. 

The  things  that  the  schools  teach  are  good,  provided 
they  are  used  to  give  a  better  understanding  of  the 
work.  The  real  study  that  counts  is  the  study  of  the 
particular  problems  that  come  up.  School  study  of  any 
kind  furnishes  the  tools  with  which  to  tackle  the  prac- 

tical problems,  but  it  may  also  take  up  the  time  which 
should  be  spent  in  tackling  these  particular  problems. 

At  the  present  time  so  much  stress  is  laid  on  the 
school  study  in  a  thousand  different  kinds  of  propa- 

ganda, that  there  seems  to  be  little  danger  of  its  being 
neglected.  But  after  a  boy  has  been  through  our  school 
system  up  to  the  age  of  perhaps  16,  then  spent  a  few 
years  at  night  school  and  a  few  more  with  correspond- 

ence schools,  there  is  a  real  danger  that  he  will  neglect 
to  use  it  to  advantage. 

I  have  known  cases  where  the  outside  school  study 

seemed  to  work  against  the  person's  understanding  the 
work,  and  in  one  case  I  think  it  was  quite  an  important 
contributing  cause  for  a  person  being  dropped.  So  the 
problem  is  not  as  simple  as  the  advertisements  of  the 
correspondence  schools  would  make  us  think. 
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The  German  Locomotive  Industry 
By  henry  OBERMEYER  and  ARTHUR  L.  GREENE 

The  cause  of  present  day  activity  in  the  locomotive  industry — 
General  progress  during  past  four  years — Electrification  and 
other  improvements — Pessimistic  outlook  in  foreign  markets 

IN  CONSIDERING  any  essential  industry  of  a  coun- 
try, its  present  status  is  of  less  importance  than  is 

the  outlook  for  the  future.  The  present  is  only  im- 
portant as  long'  as  it  gives  a  true  portrait  of  conditions 

to  come.  In  the  case  of  the  locomotive  industry  of 
Germany,  both  construction  and  repair  work,  privately 
and  State  owned,  one  could  be  easily  deceived  into 
imagining  that  its  present  activity  portended  even 

greater  activity  in  the  next  few  years  to  come.  How- 
ever, in  point  of  fact  it  requires  but  slight  observation 

to  see  that  while  the  main  locomotive  and  equipment 
shops  of  the  country  are  going  at  full  blast  at  present, 
pessimism  of  the  future  is  the  by-word  among  those 
industrials  accustomed  to  facing  realities  and  not 
illusive  ghosts. 

Perhaps  the  latter  statement  requires  explanation. 
Our  own  industrials  may  be  surprised  to  hear  of  such 
great  present  day  activity  among  railroad  equipment 
and  locomotive  shops  of  Germany — activity  that  rep- 

resents night  and  day  work  to  keep  up  with  production 
and  orders  such  as  the  illustration  in  Fig.  1  show  to 
be  on  hand.  The  natural  question  is,  what  is  the 
cause?  More  natural  still  is  the  query  that  follows: 
Why,  then,  under  present  circumstances,  are  railroad 
executives  pessimistic  of  the  future?     The  answer  to 

both  these  questions  is  comparatively  simple,  but  in 
their  explanation  they  cover  a  situation  that  throws  a 
strong  light  on  basic  industrial  conditions  of  the  Ger- 

many of  today. 

The  answer  to  the  first  question  is  given  when  it  is 
stated  that  all  of  the  chief  railroad  and  equipment 
factories  of  Germany  are  today  busy  on  foreign  orders, 
the  bulk  of  which  have  come  from  Russia,  the  Balkan 
States,  South  America  and  China.  Parts  of  these 
orders,  it  is  true,  are  in  the  form  of  reparation  pay- 

ments, especially  those  coming  from  the  Balkan  States. 
The  importance  of  these  outside  orders  to  German 
locomotive  works  in  maintaining  production  was  aptly 
expressed  by  a  director  of  the  Linke-Hoffman  Werke  of 
Breslau,  one  of  the  most  important  private  locomotive 
plants  in  Germany,  who  said: 

"Previous  to  the  war,  90  per  cent  of  our  entire  out- 
put in  locomotives  and  railroad  equipment  was  for  use 

on  our  own  railroads;  today  this  figure  is  reversed. 
Ninety  per  cent  of  all  construction  goes  to  foreign 
countries  and  but  10  per  cent  to  our  own.  Fortunately 
these  foreign  orders,  up  to  the  present,  have  more  than 
counterbalanced  the  lack  of  orders  from  our  own  rail- 

roads and  have  kept  the  industry  working  at  full  time 

throughout  in  spite  of  the  domestic  slump." 

FIG.  1— LOCOMOTIVE  ASSEMBLING  PLANT  AT  LINKE-HOFFMAN  WERKE 
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PIG.   2 — E  ZWILLINGS  TYPE  OF  LOCOMOTIVE  FOR  RUSSIAN  RAILROADS 

In  these  few  words  is  given  a  true  picture  of  the 
source  of  present  day  activity  in  the  railroad  equipment 
field  of  Germany.  To  quote  figures  it  is  interesting 
to  note  that  this  company  recently  received  an  order 
from  the  Russian  Government  for  forty  large  freight 
locomotives  such  as  the  one  shown  in  Fig.  2  and  but 
more  recently  still,  they  received  an  order  from  the 
little  Baltic  State  of  Latvia  for  thirty  others.  Hopes 
are  held  out  for  a  large  locomotive  order  from  Poland, 
in  view  of  the  fact  that  something  like  7,000  freight 
cars  have  been  ordered  from  the  United  States  for  the 
Polish  railroads  and  for  which  German  manufacturers 
expect  to  furnish  the  necessary  locomotives.  But, 
whether  or  not  these  hopes  will  be  realized  is,  of  course, 
a  question.  German  railroad  equipment  manufacturers 
are  putting  forth  tremendous  efforts  to  capture  the 
lucrative  trade  in  the  South  American  states,  and  it  is 
here  that  direct  competition  is  met  with  the  superior 
quality  equipment  put  out  by  our  own  manufacturers. 

Decreased  Safety  op  Rolling  Stock 

It  is  no  trade  secret,  and  the  Germans  are  among 

the  first  to  call  one's  attention  to  it,  that  so  far  as  con- 
struction of  freight  and  passenger  cars  is  concerned, 

they  are  hopelessly  outclassed  by  manufacturers  of 
other  countries  with  respect  to  quality  of  wood  which 
they  can  use  in  rolling  stock  construction.  The  differ- 

ence between  pre-war  and  post-war  construction  in 
this  class  of  railroad  equipment  is  tremendous.  Prior 
to  1914,  German  locomotive  and  equipment  manu- 

facturers carried  the  safety  factor  to  the  wth  deg.  and 
had  a  justly  earned  reputation  of  making  rolling  stock 
on  a  scale  as  good  if  not  better  than  most  of  their 
competitors.  The  German  law  required  that  all  rail- 

road equipment,  such  as  freight  and  passenger  cars  and 
essential  parts  of  locomotives,  be  constructed  on  a  basis 
capable  of  standing  a  strain  or  pressure  seven  times 
that  actually  laid  down  by  engineers  as  affording  the 
minimum  of  safety.  The  law  was  carried  out  to  the 
letter. 

Construction  of  railroad  equipment  stock  in  Germany 
has  witnessed  a  tremendous  narrowing  of  the  margin 
of  safety  in  the  case  of  freight  and  passenger  cars 
because  of  a  growing  scarcity  of  wood,  increased  prices 
for  the  better  qualities  and  the  financial  inability  of 
German  manufacturers  to  buy  the  pitch  pine  from  the 
United  States  which  formerly  constituted  the  floor  and 
side  foundation  of  all  German  railroad  cars.  In  Lower 
Silesia,  where  the  Linke-Hoffman  works  are  situated, 
the  forests  have  been  greatly  reduced  since  1914,  and  in 
but  few  cases  have  attempts  been  made  to  replace  them. 

The  deforestation  is  true  to  an 
even  greater  extent  in  the 
Black  Forest  where  thousands 
of  feet  of  timber  have  been 
sent  to  France  and  Belgium 
in  the  form  of  reparations. 

In  other  phases  of  construc- 
tion, German  manufacturers 

have  been  and  still  are  handi- 

capped by  difficulties  in  ob- 

taining proper  iron  and  steel' for  truck  and  boiler  making, 
and  not  less  important  has 
been  the  difficulty  in  obtaining 

the  better  grade  of  coal  neces- 
sary for  foundry  burning. 

But,  we  will  return  to  this 
phase  of  the  situation  further  on. 

That  the  factor  of  decreased  safety  in  railroad  rolling 
stock  is  an  actuality  and  not,  as  might  be  suspected,  a 
subtle  form  of  propaganda  for  the  lessening  of  repara- 

FIG.    3- 
-FIRE    BOX   OF   LOCOMOTIVE    UNDER 

ELECTRIC  DRILL 

tion  payments,  can  be  shown  in  no  better  way  perhaps 
than  by  s  ating  a  phase  of  the  situation  which  came 
to  the  foi-e  immediately  after  the  war.  As  was  true 
in  our  own  country,  as  well  as  in  Germany,  the  war 
brought  about  tremendous  activity  in  every  form  of 
industrial  life  and  not  less  so  in  the  railroad  and  equip- 

ment field.  Perhaps  in  the  case  of  Germany,  the  in- 
creased activity  was  even  more  accentuated  than  in  any 

other  country  engaged  in  the  war.  Germany  early 
captured  large  areas  of  land  in  Belgium,  France  and 
Russia,  and  in  addition,  was  associated  with  allies, 
particularly  Turkey,  who  required  immediate  assistance 
in  maintaining  their  rolling  stock  equipment.  These 
conditions  imposed  a  burden  on  German  locomotive  and 
equipment  shops  that  taxed  their  production  to  capacity. 
Quantity  production  under  stress  of  war  had  but  one 
inevitable  result  .  Efficiency  and  quality  were  lost  in  the 
scramble  to  increase  output,  so  that,  at  the  end  of  the 
war  Germany  had  on  her  hands  thousands  of  loco- 

motives and  a  huge  quantity  of  rolling  stock  that  was 
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of  inferior  grade.  The  factor 
of  safety  in  construction  had 
been  so  diminished  and  neg- 

lected that  people  refused  to 
ride  in  the  third-class  car- 

riages, while  the  conditions  of 
the  locomotives  were  hardly  in 
a  better  state  of  repair. 

The  situation  has  of  course 
been  greatly  improved  upon 
during  the  past  four  years  of 

peace,  particularlj'  with  re- 
gard to  the  construction  of 

locomotives.  As  we  pointed 
out  in  an  earlier  article,  one 
of  the  main  difficulties  con- 

fronting German  locomotive 
manufacturers  during  the  war 
was  the  shortage  of  copper  for 
fire  boxes  such  as  illustrated  in  Fig.  3.  Today,  the  short- 

age does  not  exist  although  Germany  has  to  buy  practically 
all  copper  needed  from  the  United  States.  With  respect 
to  present  day  construction  of  freight  and  passenger 
cars,  the  difficulties  of  securing  the  proper  kinds  of  wood 
have  not  been  eliminated  to  any  appreciable  extent.  In 
the  Linke-Hoffman  works  a  lumber  yard  occupying 
many  acres  of  ground  is  almost  completely  stripped  of 
reserve  supplies,  and  the  area,  which  before  the  war 
contained  thousands  of  feet  of  all  kinds  of  finished 
lumber  that  allowed  them  to  build  salon  cars  containing 
sixty  different  kinds  of  precious  wood,  is  today  bare 
except  for  one  isolated  corner  where  only  the  basic 
woods  used  for  foundation  purposes  are  stored. 

FIG.  4— SPECIAL,  FREIGHT  CAR  WITH  12  AXLES  AND  CARRYING 
CAPACITY  OF  HO  TONS 

General  Progress  in  Past  Four  Years 

Despite  these  many  handicaps  arising  from  shortage 
of  raw  material,  the  general  trend  of  locomotive  and 
railroad  car  construction  in  Germany  has  made  appreci- 

able progress  during  the  past  four  years,  particularly  in 
the  conversion  of  steam  locomotives  to  the  electric  type, 
the  building  of  parlor,  dining,  salon  and  sleeping  cars 
on  the  principle  of  our  own  Pullmans,  in  increasing  the 
tonnage  and  carrying  capacity  of  freight  and  baggage 
rolling  stock,  as  shown  in  Fig.  4,  and  in  effecting  con- 

solidations and  working  agreements  with  other  rail- 

road equipment  shops 'situated  in  various  parts  of  the 
country  in  order  to  bring  about  centralization  of  man- 

agement and  the  procuring  of  raw  materials,  particu- 
larly coal,  iron  and  steel.  Undoubtedly,  however,  the 

greatest  advancement  has  been  made  in  the  develop- 

FIG.  5— B  +  B  + 

ment  of  the  electric  locomotive,  having  for  its  ultimate 
object  the  installation  of  electric  trains  on  all  railroad 
systems  in  the  country. 

In  German  Silesia,  the  separation  effected  by  the 
Treaty  of  Versailles  of  that  section  known  as  Upper 
Silesia  has  been  of  extreme  importance  and  has  created 
drastic  changes  in  the  status  of  the  industries  in  that 
province.  The  separation  of  the  upper  half  of  the 
province  from  Germany  has  deprived  the  country  in 
general,  but  the  industries  of  Lower  Silesia  in  particu- 

lar, of  their  main  sources  of  coal,  iron  and  steel.  In 
consequence,  the  industries  of  German  Silesia  after  the 
war  were  confronted  with  two  alternatives  in  securing 
their  supplies  of  raw  material  and  fuel.  One  was  to 
bid  in  competition  with  their  sister  industries  for  the 
coal  and  iron  of  northern  and  western  Germany  or  to 
import  it  from  England.  The  former  method  was  the 
first  tried,  but  for  several  reasons  was  found  unwieldy 
and  unsatisfactory.  The  only  course  left  open,  there- 

fore, was  to  import  these  products  from  England,  which 
is  being  done  today  on  a  large  scale. 

However,  the  lack  of  fuel,  iron  and  steel  in  Lower 
Silesia  has  led  to  a  change  in  industrial  management 
throughout   Germany  that  promises   to   exert   a   great 
influence  on  future  industrial  undertakings  in  the  coun- 

try.    In  the  case  of  the  locomotive  and  railroad  equip- 
ment shops,  in  particular,  the  past  four  years  have  seen 

rapid  strides  made  in  the  direction  of  consolidation  of 
sister  industries,  the  main  purpose  of  which  has  been 
to  insure  each  other  assistance  in  maintaining  a  steady 

flow  o^  supplies.     The  Linke-Hoffman  Werke,  for  in- 
stance, shortly  after  the  war 

consolidated  with  the  Waggon 
Fabric     Aktiengesellschaft, 
Vormals    P.    H.    Herbrand    in 
Cologne,  and  a  short  time  ago 
took  over  the  entire  manage- 

ment of  the  plant.     In   1920 

they  also  bought  up  the  ma- 
chine factory  of  von  H.  Full- 

ner   in   Silesia,   which   owned 
important  coal  fields  in  that 
section.     In  1921  they  made  a 
working  arrangement  with  and 
bought  considerable   stock   in 
the  famous  machine  and  loco- 

motive works  of  A.  C.  Lauch- 
hammer.      The    one    avowed 

B  ELECTRIC  GUTERZUG  LOCOMOTIVE  purpose  of  the  Consolidations 
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has  been  to  maintain  contact  with  the  sources  of  iron  and 
steel  in  various  parts  of  the  country,  to  insure  deliveries 
of  coal,  and  lastly,  by  turning  the  branch  plants  into  spe- 

cialty shops  for  the  manufacture  of  particular  items  go- 
ing into  the  construction  of  locomotives  and  other  rolling 

stock,  to  save  transportation  of  raw  material  across  the 
entire  length  and  breadth  of  Germany.  That  the  policy 
is  in  line  with  the  general  industrial  tendency  is  shown 
by  the  rapidity  with  which  other  consolidations  and 
affiliations  of  a  similar  nature  are  taking  place  through- 

out the  entire  State. 
But,  to  return  to  a  consideration  of  a  few  of  the 

developments  made  in  the  manufacture  of  electric  loco- 
motives within  the  past  few  years.    The  Linke-Hoffman 

works  are  one  of  the  leading  proponents  of  the  project 
which  aims  at  electrification  of  all  state  owned  railroads 
m  Germany.     In  conformity  with  that  avowed  policy, 
the  company  was  one  of  the  first  units  in  Germany  to 
submit  advanced  models  of  electric  locomotives  to  the 
Prussian  State  legislature  when  that  body,  shortly  after 
the  war,  called  for  trials  of  new  types  to  take  place  at 
Lauban.    At  that  time  the  Linke-Hoffman  Co.  delivered 
for  trial  twelve  freight  and  two  fast  passenger  electric 
locomotives.     The  motors   in- 

stalled   in    these    locomotives 
were    made    by    the    famous 
Siemens-Schuckert  Co.  of  Ber- 

lin.    The  freight  locomotives 
were  of  the  type  known  as  the 

B  -(-  B  -|-  B  Giiterzuglokomo- 
tive,  illustrated  in  Fig.  5.  The 
passenger  electric  locomotives 

were  of  the  so-called  2D1  type, 
shown  in  Fig.  6.     These  two 
types   of   electric   locomotives 
were  shortly  followed  by  the 
introduction    of    an     electric 

locomotive  known  as  the  2B  -f- 
Bl  passenger  locomotive,  the 
motors  of  which  were  installed 
by  the  Bergmann  Co.,  also  of 
Berlin.     The  latter  attains  a 
speed  of  90  miles  per  hour. 
The  introduction  of  these 

three  types  of  freight  and 
passenger  electric  locomotives, 
submitted  for  test  in  1919, 
have    now  been   followed   by 

others  for  use  on  various  line-s, 
varying  according  to  the  u.se, 
the   grades   and    the    traction 
power  desired.    At  the  present 
time  the  Linke-Hoffman  works 
are  manufacturing  in  addition 
to   the   above    named    locomo- 

tives, the  following  standard 
electric  types,  which  are  gen- 

erally modifications  of  the  first 
three   types    mentioned:    IDl 

passenger  locomotive;   C  -f-  C 
freight    locomotive;     and   the 

AAA  +  AAA  freight  locomo- 
tive.   The  latter  type  is  being 

manufactured    in    large   num- 
bers at  present.    The  company 

also  manufactures  for  export 
trade  a  great  number  of  small 
tractor  locomotives  of  the  elec- 

tric type   particularly   that   known   as   the   C+C   twin 
locomotive  for  a  600  mm.  track.    This  type  of  locomotive 
saw  its  greatest  development  during  the  war  when  the 
Linke-Hoffman  Co.  devoted  the  entire  output  of  one  of 
its  plants  to  the  manufacture  of  railroad  tractors  for  the 
military  staff  of  the  German  Army  at  Warsaw.     The 
fireless  locomotive  has  also  been  the  subject  of  much 
experiment  during  the  past  two  years  and  its  use  has 
spread  very  generally  throughout  Germany  at  present 
for  use  in  forests  and  chemical  worics,  while  consider- 

able numbers  of  them  have  been  shipped  to   Austria, 
Spain  and  Russia. 

The  development  of  the  electric  locomotive  has  been 
closely  followed  by  improvements  in  the  steam  loco- 

motive. The  past  two  years  have  seen  the  locomotive 
shops  of  Germany  building  larger  and  faster  steam 
locomotives  for  use  on  fast  non-stop  trains  between 
points  east  and  west  and  connecting  with  trans- 

continental trains.  While  the  practical  utilization 
of  the  new  types  has  been  retarded  because  of  diffi- 

culties in  obtaining  the  proper  kinds  of  fuel,  the 
development  of  the  types  has  made  rapid  strides  in 
anticipation  of  better  times  ahead.     A  Fteam  locomotive 

PIG. 
•TRANSPORTABLE  ELECTRIC    DRILLING    MACHINE 

AT  LINKE-HOFFMAN  WERKE 
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has  recently  been  perfected  by  the  Linke-Hoffman  Co. 
capable  of  maintaining  a  speed  of  123  km.  an  hour 
under  a  dead  weight  load  of  450  tons.  This  type  of 
locomotive  is  expected  to  be  put  in  use  on  all  through 
trains  in  Germany. 

In  addition  to  maintaining  a  production  of  300  steam 

locomotives  a  year,  the  Linke-Hoffman  works  have  pro- 
duced more  than  116,000  freight  and  passenger  cars 

of  all  kinds  in  the  past  fifteen  years.  Included  in  the 
number  are  216  boiler  cars,  2,000  baggage  cars,  70 
salon  cars,  many  complete  medical  trains  and  several 
hundred  special  freight  cars  of  twelve  axles  with  a 
carrying  weight  of  110  tons.  More  than  5,000  freight 
and  passenger  cars  of  all  kinds  have  been  shipped  to 
foreign  countries  during  the  past  year.  Production 
has  been  possible  on  this  large  scale  chiefly  because  of 
the  facilities  available  in  the  shops  due  to  new  types 
of  equipment  such  as  the  transportable  electric  drilling 
machine  in  Fig.  7. 

While  it  is  true  that  a  great  many  railroad  equip- 
ment shops  in  Germany  have  been  kept  employed  during 

the  past  four  years  supplying  the  Allied  countries  with 
locomotives  and  rolling  stock  as  stipulated  under  the 
Treaty  of  Versailles,  the  past  year  has  witnessed  much 
less  employment  under  this  head.  At  the  present  time 
all  reparation  payments  to  France  and  Belgium  under 
this  head  are  said  to  have  been  cleared,  but  there  still 
remains  a  comparatively  small  number  of  cars  to  be 
shipped  to  Serbia  and  Eoumania  under  the  reparations 
clause.  At  the  Linke-Hoffman  works,  the  writers  saw 
a  consignment  of  20  baggage  and  passenger  cars  being 
completed  for  shipment  to  Serbia.  Reparation  pay- 

ments, while  certainly  not  adding  to  the  wealth  of  the 

country  and  its  people  have,  in  the  case  of  many  Ger- 
man industrials,  enabled  them  to  keep  all  hands  em- 

ployed at  full  production  since  the  conclusion  of  peace. 

Pessimism  Regarding  the  Future 

The  brief  resume  of  past  and  present  conditions 
brings  us  back  to  the  second  of  our  questions,  namely, 

"Why,  under  the  circumstances,  are  railroad  executives 
pessimistic  of  the  future?"  There  are  several  funda- 

mental reasons  for  their  pessimistic  views,  parts  of 
which  have  been  hinted  at  in  what  has  gone  before. 
Most  important,  however,  are  the  steadily  advancing 
prices  for  raw  material  and  construction,  for  aside  from 
the  points  always  emphasized,  of  quality  before  either 
quantity  or  price,  it  is  apparent,  manufacturers  say, 
that  when  Germany  loses  the  advantage  of  lower  prices, 
much  of  her  present  foreign  business  will  be  trans- 

ferred to  her  competitors.  That  the  price  factor  is 
already  loom.ing  threateningly  on  the  horizon  of  Ger- 

man industrial  life,  is  shown  by  the  recent  successful 
competition  of  the  Baldwin  Locomotive  Co.  of  the 
United  States  for  an  order  of  20  locomotives  for  one 
of  the  Balkin  States,  which  both  Germany  and  Austria 
attempted  to  secure  and  lost  because  their  prices  were 
on  a  par  with  those  of  our  own  well-known  manu- 

facturer. A  point,  however,  which  our  informant  em- 
phasized as  perhaps  one  of  the  reasons,  beside  that  of 

equal  prices,  why  Germany  lost  the  particular  order 
was  that  Germany  was  unable  to  guarantee  delivery 
within  the  time  limit  allowed,  because  of  present  indus- 

trial difficulties  in  that  country  due  to  the  French 
occupation  of  the  Ruhr. 

The  beginning  of  the  new  year,  therefore,  has  found 
locomotive  and  equipment  manufacturers  of  Germany 
facing  a  new  angle  of  the  situation — one  incidentally 

that  has  all  the  appearances  of  being  decidedly  unfavor- 
able from  the  viewpoint  of  underbidding  competitors. 

And  with  this  advantage  gone,  German  manufacturers 
in  the  industry  are  admittedly  facing  a  precarious  and 
decidedly  serious  situation  as  regards  the  possibility  of 
keeping  their  factories  going  at  full  or  even  part  time 

production. 
Competitors  in  Foreign  Markets 

What  has  been  forseen  by  large  industrials  of  Ger- 
many for  the  past  twelve  months,  is  today  rapidly 

reaching  a  head — namely,  a  situation  where  with  con- 
stantly advancing  prices  for  labor,  increased  overhead 

costs  of  production  and  prices  of  raw  material  rising, 
the  German  industrial  will  face  in  the  very  near  future 
a  situation  where  he  will  be  unable  to  compete  in  foreign 
markets  with  such  competitors  as  France,  England 
and  the  United  States.  In  the  railroad  equipment  field 
particularly,  officials  of  the  Linke-Hoffman  Co.  estimate 
that  within  six  months,  Germany  will  be  producing 
rolling  stock  that  will  have  to  be  sold  at  prices  on  a  par 
with,  if  not  higher  than,  that  of  her  competitors. 

At  first  glance,  the  statement  might  not  appear  to 
convey  a  picture  presenting  any  serious  difficulties. 
Nevertheless,  it  must  be  remembered  that  in  the  case 
of  Germany,  just  as  price  factors  in  production  are 
advancing  with  the  passage  of  each  month,  so  in  like 
manner  are  the  difficulties  of  securing  raw  materials 
that  must  be  bought  abroad  becoming  more  accentuated. 
With  the  mark  depreciating  to  undreamt  of  levels  it 
is  apparent  on  the  face  that  German  locomotive  and 
equipment  manufacturers  are  finding  it  constantly  more 
difficulty  to  buy  abroad  at  present  rates  of  exchange. 
In  the  case  of  wood  alone,  the  situation  is  almost  at  an 
impasse  at  the  time  of  writing,  and  with  the  prospect 
of  the  occupation  of  the  Ruhr  by  the  French  continuing 
for  any  great  length  of  time,  it  is  even  more  apparent 
that  industrial  units  will  be  sharply  hit  by  difficulties 
in  securing  adequate  supplies  of  fuel.  Just  how  serious 
is  this  one  difficulty  is  evident  by  the  fact  that  at  the 
Linke-Hoffman  plants  only  a  sufficient  supply  of  coal 
can  be  secured  to  keep  their  factory  running  full  time 
for  ten  days  in  case  of  a  shut-down  in  supply. 

In  view  of  the  aforementioned  difficulties,  it  becomes 
apparent  that  there  are  only  two  methods  left  open  to 
the  railroad  equipment  manufacturers  of  the  country 
to  maintain  normal  production  in  the  future.  The  first 
is  to  secure  long  term  contracts  from  foreign  countries 
before  prices  reach  such  a  level  that  competition  with 
other  countries  becomes  an  impossibility.  The  second  is 
to  appeal  to  Government  help,  either  by  having  the 
Government  subsidize  the  plants  or  to  have  it  distribute 
State  repair  work  among  private  indu.strials. 

Limitations  in  Foreign  Markets 

We  have  already  mentioned  the  steps  being  taken  by 
railroad  equipment  shops  to  secure  foreign  business. 
Their  one  greatest  hope  in  this  direction  lies  in  supply- 

ing the  railroads  of  the  new  Baltic  States  and  Russia 
with  locomotives  and  rolling  stock.  That  they  have  met 
with  some  success  in  the  field  is  apparent  from  what 
lias  gone  before.  However,  the  field  is  limited  very 
greatly  by  the  fact  that  the  new  states  of  Central 
and  Eastern  Europe,  with  the  possible  exception  of 
Czecho-Slovakia,  are  financially  embarrassed  and  the 
possibility,  therefore,  of  securing  immediate  orders  is 
one  that  docs  not  commend  itself  as  one  likely  to  bring 
about  any  great  results.    Certainly,  the  German  manu- 
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facturers  at  least  are  frank  to  admit  that  very  little 

tangible  hope  lies  in  that  direction. 
With  respect  to  the  second  alternative  left  open  to 

private  locomotive  and  equipment  manufacturers  in 
maintaining  their  force  and  production,  it  would  appear 
at  the  moment  that  this  is  the  only  alternative  that 

offers  any  security  for  the  future.  In  view  of  the  fact 

that  private  railroad  equipment  manufacturers  in  Ger- 
many have  subsisted,  unlike  in  France,  on  orders  that 

they  were  unable  to  corner  for  themselves  and  that  no 

repair  work  for  locomotives  or  other  rolling  stock  on 
the  State  roads  was  ever  given  to  private  industrials, 

their  success  in  maintaining  present-day  production  is 
all  the  more  remarkable.  The  State  railroads  of  Ger- 

many have  all  their  own  repair  shops  and  for  this 
reason  private  industrials  do  not  receive  help  from  the 
State,  either  directly  or  indirectly. 

However,  if  present  chaotic  industrial  conditions  con- 
tinue in  Germany  for  the  next  twelve  months  and  if, 

as  seems  more  than  likely,  private  German  industrials 
in  the  locomotive  field  are  unable  to  secure  adequate 
orders  from  foreign  countries,  then  may  we  expect  to 
see  inaugurated  a  new  form  of  State  subsidy  of  private 
railroad  equipment  shops  to  tide  them  over  the  eco- 

nomic and  financial  ills  of  the  next  few  years.  Whether 
or  not  such  prcedure  will  become  necessary,  the  next 
few  months  can  be  expected  to  prove. 

What  Should  Be  Expected 
of  the  Drawing  Room 

By  J.  C.  P.  Bode 

INF  THE  issue  of  May  10  of  the  American  Machinist 
and  in  previous  issues  there  have  been  discussions 

about  the  draftsman  and  the  drawing  room  and  atten- 
tion has  been  called  to  the  fact  that  not  everyone  in 

the  drawing  room  is  a  draftsman.  The  question  then 
arises,  what  is  to  be  expected  of  the  well  organized 
drawing  room? 

To  come  right  down  to  brass  tacks,  the  modern  draw- 
ing room  should  be  a  great  deal  more  than  a  mere  place 

to  make  drawings.  It  should  be  the  clearing  house 
of  information  and  the  service  station  of  the  entire 

organization.  The  drawing  room  should  co-operate 
with  all  the  departments  and  should  be  the  fountain 
head  of  information  regarding  the  product,  for  prac- 

tically all  branches  of  the  organization. 
The  sales  department,  the  pattern  shop,  the  produc- 

tion office,  the  shop  proper,  all  should  readily  and 
quickly  find  the  information  needed  by  them  to  make 
their  own  department  efficient  by  consulting  with  the 
drawing  room.  Any  questions  should  be  quickly,  cor- 

rectly and  politely  answered.  Salesmen  should  be  at 
liberty  to  ask  for  instructions  in  overcoming  difficulties 
encountered  with  the  machinery  in  the  field.  They 
should  be  informed  without  delay  when  there  is  a  ques- 

tion of  capacity  or  adaptability  of  the  machine  to  cer- 
tain work.  When  special  fixtures  are  needed  to  make 

a  sale  the  drawing  room  should  help  with  quick  advice 
and  sketches.  Furthermore  the  drawing  room  should 
keep  in  touch  with  the  sales  department  to  get  such 
ideas  as  what  the  customers  need  and  ask  for,  the  data 
gathered  regarding  the  needs  of  the  trade  and  flaws 
that  have  been  called  to  their  attention. 

The  advertising  department  should  be  supported  by 
the  drawing  room  in  every  conceivable  way.     When  a 

machine  is  designed  no  one  ought  to  know  better  than 
the  drawing  room  just  what  the  strong  points  are  and 
just  why  certain  units  or  certain  details  are  made  as 
they  are.  When  a  designer  has  a  good  enough  reason  to 
do  a  thing  a  certain  way,  that  reason  ought  to  be  worth 
something  to  the  advertising  department.  It  would  be 

no  particular  hardship  to  the  designer  to  jot  down  what- 
ever appeals  to  him  as  worth  advertising  or  as  worthy 

of  mention  and  it  is  just  such  information  that  gives 
the  publicity  department  something  to  work  on. 

Assisting  the  Advertising  Department 

Features  jotted  down  as  they  come  to  mind,  without 
particular  order  or  style  mean  no  extra  work  to  the 
designer,  they  may  even  lead  to  still  better  results  in 
his  own  work  as  he  would  naturally  wish  to  design 
something  of  the  greatest  usefulness,  but  information 
of  such  nature  is  invaluable  to  the  advertising  depart- 

ment as  well  as  the  sales  department.  It  works  out 
very  successfully  to  have  the  advertising  department 
write  out  a  list  of  questions  and  have  the  drawing  room 
answer  them.  It  will  also  avoid  a  lot  of  misunder- 

standing and  work  to  the  greatest  advantage  both  ways, 
to  have  the  designer  or  another  person  in  the  drawing 
room  write  out  a  set  of  instructions  for  operating  and 
taking  care  of  the  machine.  In  doing  this,  frequently 

weaknesses  in  design  will  show  up  which  would  other- 
wise have  been  overlooked. 

It  goes  without  saying  that  the  purchasing  depart- 
ment and  its  branches  must  have  all  the  data  correctly 

and  in  plenty  of  time  to  have  material  delivered  when 
needed.  Right  here  much  delay  can  be  avoided  by  con- 

sulting the  purchasing  agent  regarding  such  questions 
as  trade  names  and  methods  of  ordering  parts,  so  that 
they  can  be  bought  or  made  up  commercially.  Often 
limits  are  set  closer  than  necessary  or  specifications  are 
written  in  a  way  which  would  require  something  special, 
when  a  little  co-operation  with  the  purchasing  agent 
at  thef  outset  would  result  in  getting  the  material  or 
article  the  most  readily  and  economically  obtainable. 

It  is  no  disgrace  to  admit  that  the  purchasing  agent 
knows  better  than  the  draftsman  what  can  be  bought  to 
the  best  advantage  and  especially  when  a  little  difference 
one  way  or  the  other  does  not  effect  the  design  particu- 

larly. The  purchasing  agent  may  know  of  something 
slightly  other  than  what  is  called  for,  which  would 
result  in  a  large  saving  in  the  long  run. 

Supplying  Correct  Cost  Information 

The  cost  department  will  probably  and  ought  to  take 
the  initiative  in  requesting  from  the  drawing  room  the 
information  necessary  to  keep  costs  correctly.  What- 

ever information  that  may  be,  should  be  cheerfully  and 
quickly  furnished.  It  has  always  been  understood  that 
the  pattern  shop,  production  office  and  the  shop  itself 
depend  on  the  drawing  room  for  their  information  and 
instructions.  Service  must  always  be  the  keynote  and 
the  drawing  room  must  go  the  limit  to  accommodate 
these  departments  for  the  common  good  of  all. 

I  take  it  for  granted  that  all  shop  departments  are 
being  taken  care  of  properly  but  in  taking  care  of  the 
needs  of  the  first  four  departments,  namely  the  sales 
department,  the  advertising  department,  the  purchasing 
and  the  cost  department,  the  drawing  room  can  go  a 
long  long  way  toward  increasing  the  prosperity  of  the 
firm.  Summing  it  all  up  the  drawing  room  should  be 

expected  to  give  courteous  service  and  quick  and  reli- 
able information  to  all  concerned. 
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Steel-Car  Construction  at  the  Angus  Shops  of 
the  Canadian  Pacific  Railway 

By  H.  R.  NAYLOR 
Assistant   Works   Manager,   Angus    Car   Shops,    C.   P.    Ry. 

Floor  area  fully  served  by  overhead  cranes — Punching 
machines  equipped  with  automatic  spacing  devices  — 

Jigs  used  for  assembling — Painting  by  machine 

IN  REVIEWING  the  improvements  that  have  been 

effected  in  railway  engineering  in  recent  years,  ref- 
erence is  usually  made  to  the  heavier  and  more 

powerful  locomotives  employed,  grade  elimination, 

heavier  rails,  improved  train  control  and  terminal  facili- 
ties; but  while  great  advances  have  been  made  in  all 

these  directions,  it  is  a  question  whether  the  relative 
advance  in  any  one  of  them  has  equaled  that  in  car 
construction. 

To  particularize,  a  comparison  of  the  modern  60-ton 
steel-frame  box  car  with  the  30-ton  wood-frame  box  car 
commonly  built  fifteen  years  ago  brings  out  two  points : 
the  complete  change  in  design,  and  the  effect  this  change 
in  design  must  have  had  on  the  car  shops. 

The  Angus  shops  were  already  well  equipped  for 
building  passenger  and  freight  cars  on  an  extensive 
scale,  the  large  passenger  and  freight  shops  having  sup- 

plementary planing  mills,  gray-iron  and  wheel  foun- 
dries, and  blacksmith,  machine,  and  truck  shops  capable 

of  supplying  the  greater  proportion  of  all  the  materials 
required.  The  output  of  wood-frame  box  cars  at  these 
shops  had  reached  as  high  as  40  cars  per  day.  This 
remarkable  organization,  however,  was  rendered  obso- 

lete to  a  large  extent  when  the  Canadian  Pacific  Railway 
introduced  the  steel-frame  box  car  to  meet  the  increas- 

ing severity  of  modern  traffic  requirements,  necessitat- 
ing the  erection  of  an  additional  shop. 

The  new  shop  was  located  adjoining  the  wood-freight- 
car  shop,  facing  a  midway  upon  either  side  of  which 
were  also  located  the  supplementary  shops,  the  midway 
being  served  with  overhead  traveling  cranes.  It  is  a 
steel-frame  structure,  with  steel  columns  carried  on 
concrete  piers,  the  lower  foundation  walls  being  of  con- 

crete, 24  in.  thick  to  the  ground  level  and  20  in.  thick 
to  a  height  of  23  ft.,  above  which  the  walls  are  of  red 
brick  and  16  in.  thick.  The  sash  frames  are  of  steel,  the 
total  sash  area  being  approximately  40  per  cent  of  the 
total  wall  space.  The  roof  is  carried  on  steel  trusses 
with  ample  skylight  area.  The  floors  are  of  4-in.  con- 

crete with  a  top  surface  of  i-in.  mastic. 
Shop  Divisions  Classified 

There  are  three  main  divisions  to  the  shop.  The 
front  one,  facing  the  midway  and  occupying  the  entire 
front,  is  the  machine  section,  consisting  of  two  100-ft. 
bays  running  parallel  to  the  midway,  the  one  adjoining 
the  midway  being  209*  ft.  long,  while  the  inner  bay  is 
182  ft.  long.    Each  bay  is  served  by  a  10-ton  electrically 

Abstract  of  a  paper  presented  at  the  Spring  Meeting  ot  the 
American  Society  of  Mechanical  Engineers,  Montreal,  Canada, 
May  28  to  31,  1923. 

operated  crane  of  the  open-latticework  type  having  a 
span  of  96i  ft.  and  a  height  to  base  of  rail  of  28i  ft. 

The  freight-car  erecting  section  is  situated  in  the 
rear  of  the  machine  section,  is  72  ft.  wide  and  405  ft. 

long,  and  was  originally  equipped  with  one  10-ton  travel- 
ing crane  having  a  span  of  674  ft.,  and  a  height  to  base 

of  rail  of  27  ft.  An  additional  crane  of  similar  capacity 
has  since  been  installed  in  this  section. 

Situated  also  to  the  rear  of  the  machine  shop  is  the 
passenger-car  erecting  section,  consisting  of  four  bays 
having  a  total  width  of  110  ft.  These  four  bays  with 
the  72-ft.  freight-car  bay  complete  the  full  width  of  the 
back  of  the  machine  shop.  Each  bay  of  the  passenger- 
car  section  is  provided  with  a  separate  2-ton  traveling 
crane  having  a  span  of  24  ft.  10  in.  and  a  height  to 
base  of  crane  rail  of  21  ft. 

The  Storage  Yard 

Along  the  entire  front  of  the  shop,  between  it  and  the 
midway,  there  is  ample  provision  for  storing  material. 
This  storage  yard  is  100  ft.  wide  and  is  served  by  a 
10-ton  crane  whose  span  and  height  are  identical  with 
those  in  the  machine  section.  This  crane  runway  ex- 

tends beyond  the  shop  limits  and  spans  several  tracks 
where  cars  of  material  can  be  readily  switched  and  un- 
loaded. 

Through  the  freight-car  erecting  shop,  entering  from 
the  rear  end,  are  two  standard-gage  tracks  18  ft.  center 
to  center  which  extend  the  full  length  but  do  not  enter 
the  machine  shop.  Outside  the  shop  and  parallel  to  the 
south  wall  a  standard-gage  track  connects  with  a  track 
on  the  midway  through  turntables.  This  track  is  used 
for  delivering  the  car  trucks  from  the  truck  shop  to  the 
final  assembly  tracks. 

Through  each  of  the  passenger-car  erecting  bays  there 
is  a  standard-gage  track  leading  in  from  the  rear  of  tfie 
shop,  also  a  transfer  table  for  moving  the  cars  during 
the  various  stages  of  completion.  Through  the  center 
of  the  material  storage  yard  there  is  a  standard-gage 
track  connecting  by  turntables  with  three  tracks  run- 

ning into  the  machine  shop. 
The  crane  facilities  are  unique  in  that  the  whole  area 

of  the  shop  is  traversed  by  electrically  operated  travel- 
ing cranes  so  arranged  that  it  is  possible  to  install  an 

unusual  number,  and  yet  maintain  for  each  crane  com- 
plete freedom  of  operation  at  all  times.  In  this  in- 

stance the  crane  arrangement  was  the  deciding  factor 
in  the  shop  layout.  It  was  decided  that  the  machine 
section  of  the  shop  should  be  independent  of  the  erect- 

ing sections  in  so  far  as  crane  service  was  concerned, 
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and  for  this  reason  the  crane  runways  in  this  section 

were  installed  in  a  direction  transverse  to  those  in  the 

erecting  shop.  This  arrangement  made  it  possible  to 

equip  the  two  machine  bays  with  separate  cranes,  each 

having  a  wide  range  of  action  with  no  interference. 
The  machine  shop  is  equipped  with  the  followingma- 

■chinery :  Four  automatic  spacing  punches,  five  coping 
punches,  five  high-speed  punches,  two  horizontal 
punches,  one  7  ft.  6-in.  gate  shear;  one  angle  shear,  one 
36-ft.  plate-edge  planer,  one  30-in.  circular  saw,  one 
30-in.  metal  band  saw,  one  7-ft.  plate  roll,  one  10-ft. 
brake,  one  bulldozer,  two  special  plate-drilling  machines, 
and  miscellaneous  drill  presses,  all  driven  by  indepen- 

dent motors. 

An  unusual  plan  was  followed  as  regards  the  instal- 
lation of  machines  for  heavy  punching.  The  usual  prac- 

tice had  been  to  install  a  small  number  of  high-capacity 
machines  for  the  punching  and  slotting  of  the  sills,  side 
plates,  and  similar  members,  necessitating  frequent 
changing  of  dies  and  templets,  with  further  limitations 
in  the  event  of  breakdowns.  It  was  therefore  decided 

to  overcome  these  handicaps  by  installing  four  auto- 
matic spacing  punches  of  moderate  capacity  to  obviate 

the  expense  and  delay  of  die  changing  and  double  han- 
dling, and  as  the  five  additional  coping  punches  are 

duplicates  of  those  used  in  the  automatic  spacing  tables, 
replacement  can  be  made  with  but  short  delay  should 
they  become  disabled. 

The  Machining  Operations 

The  machines  are  served  by  narrow-gage  service 
tracks  running  from  the  material  storage  yard,  special 
care  being  taken  to  unload  the  material  close  to  the 
track  by  which  it  will  enter  the  shop. 

In  all  operations  the  passage  through  the  machines 
is  rapid  and  the  accuracy  of  the  spacing  mechanism  is 
such  that  the  punching  error  is  slight  and  far  less  than 
it  would  be  were  each  hole  marked  off  and  punched 
independently. 

The  erecting  of  steel-frame  box  cars  by  the  jig  method 
was  originated  at  the  Angus  shops.  By  this  method  the 
underframe,  side  frames,  and  end  frames  are  assembled 
on  jigs  as  complete  units  ready  for  the  final  assembly 
of  the  car.  The  jigs  consist  of  stands  or  cradles  by 
means  of  which  the  various  members  are  accurately 
placed  and  held  in  proper  relation  to  each  other  until 
they  are  riveted  together.  The  advantages  of  this 
method  are  manifold.  As  each  member  lies  flat  in  the 
jig  the  drawing  together  of  the  parts  is  reduced  to  a 
minimum,  wedge  bolts  being  used  extensively  for  this 
purpose  as  they  can  be  rapidly  applied.  A  complete 
unit  being  assembled  in  one  operation,  the  possibility 
of  a  cumulative  error  is  avoided.  The  jigs  dispense  en- 

tirely with  checking  for  squareness,  alignment,  and  lo- 
cation of  connection  holes,  thereby  simplifying  the  final 

assembly  to  a  considerable  extent. 
Before  any  of  the  parts  are  assembled,  all  concealed 

surfaces  are  painted  to  prevent  corrosion. 
The  center-sill  channels  after  passing  through  the 

slot-punching  machine  are  skidded  from  the  idler  rollers 
to  trestles  just  inside  the  erecting  shop,  where  the  draft 
castings  are  temporarily  bolted  on  and  the  holes  reamed 
ready  for  riveting.  An  electric  hoist  operating  on  a 
runway  below  and  clear  of  the  overhead  cranes,  swings 
the  sills  into  position  and  the  draft  castings  are  riveted 
on  by  a  compression  riveter.  The  individual  sills  are 
then  moved  across  to  a  position  on  the  left  where  the 
two  center  sills  are  assembled  and  riveted  with  bolster 

center-castings  and  separators  in  position.  The  sills 
are  placed  on  stands  on  which  are  four  fixed  pins  cor- 

responding to  four  rivet  holes  in  the  sills  at  the  center 
line  of  the  bolsters.  By  placing  the  sills  flange  down  on 
these  pins,  perfect  alignment  of  the  two  sills  is  as- 

sured, which  simplifies  the  application  of  cover  plates 
later  on.    The  draft  gear  is  also  applied  in  this  position. 

Assembling  Operations 

The  next  step  is  the  assembling  of  the  underframes, 
and  as  this  is  a  lengthy  operation,  four  positions  are 
assigned  for  the  purpose.  The  jigs  used  in  this  opera- 

tion consist  of  four  steel  cradles  located  at  bolster  and 

cross-bearer  centers,  and  so  arranged  that  each  member 
of  the  underframe  is  held  in  proper  alignment  and  at 
centers  that  will  coincide  exactly  with  connections  on 
the  side  frames.  The  bottom  cover  plates  of  the  bolster 
and  cross-bearers  are  first  placed  on  centering  pins;  the 
overhead  crane  then  places  the  center  sills  in  position, 
to  which  are  attached  the  bolster  and  cross-bearer  dia- 

phragms with  their  cover  plates  and  center-sill  cover 
plate  complete,  after  which  the  assembly  is  bolted  to- 

gether and  the  holes  reamed  ready  for  riveting. 
The  underframes  are  then  swung  over  by  the  over- 

head crane  to  the  riveting  jigs  on  the  right,  which  are 
constructed    similarly    to    those    used    for    assembling. 

The  side  frames,  consisting  of  the  side  sill,  side-plate, 
post,  braces,  door  posts,  and  track,  are  assembled  as  a 
unit  on  a  jig  frame  situated  abreast  of  the  underframe 
jigs.  This  jig  consists  of  channel-iron  stands,  the  four 
corner  one  of  which  are  capped  with  short  sections  of 
channel  iron  in  which  are  holes  for  locating  exactly  the 
side  sills  and  plates.  The  stands  on  either  side  are  tied 
together  with  angle  bars  carrying  additional  crossbars 
upon  which  the  various  members  of  the  side  frames  are 
placed  in  proper  relation  to  each  other.  In  this  position 
the  side  frame  is  temporarily  bolted,  then  reamed  and 
riveted  ready  for  the  final  assembly  position. 

The  steel  ends  and  the  end  sills  are  assembled  on 
trestles  located  between  the  final  assembling  tracks,  and 
when  temporarily  bolted  together  they  are  skidded  to 
the  second  and  third  positions  where  they  are  then 
reamed  and  riveted.  In  the  fourth  position  the  end 
ladders,  roof-frame  brackets,  and  other  parts  are  ap- 

plied, the  ends  as  completed  being  then  placed  opposite 
the  final  assembling  position. 

The  Final  Erecting 

As  the  trucks  are  assembled  and  painted,  they  are 
delivered  from  the  truck  shop  and  enter  the  erecting 
shop  by  the  side  door  immediately  ahead  of  the  under- 

frame and  side-frame  jigs,  where  they  are  turned  on  a 
turntable  and  placed  in  position  on  the  assembling  track. 
The  underframe  completed  in  the  riveting  jig  is  then 
lifted  by  the  overhead  crane  and  placed  on  the  trucks, 
the  slings  are  released,  and  a  steel  end  is  next  placed 
in  position  and  bolted  on  the  end  farthest  away  from 
the  side-frame  jigs;  the  side  frames  are  then  placed  in 
position,  and  finally  the  second  end,  along  with  the 
center  and  side-sill  cross-ties.  The  brake-cylinder  reser- 

voir and  piping  are  also  applied  at  this  time. 
The  car  is  then  moved  by  car  haul  to  ftie  second  posi- 

tion where  the  assembled  members  and  the  roof  framing 
are  riveted  in  place.  In  the  third  position  the  safety 
appliances,  brake  rigging,  couplers,  uncoupling  rods, 
etc.,  are  applied,  the  remainder  of  the  riveting  com- 

pleted, and  the  entire  frame  is  then  sprayed  with  the 
priming  coat  of  paint  ready  for  finishing. 
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Before  leaving  the  planing  mill  the  sheathing,  roof- 
ing, and  running  boards  receive  their  priming  coat  of 

paint  in  a  painting  machine  recently  developed  at  the 
Angus  shops  and  which  differs  from  those  in  use  else- 

where. The  boards  on  leaving  the  matcher  pass  auto- 
matically through  the  painting  machine,  where  they  are 

sprayed  by  a  series  of  nozzles  which  can  be  set  in  any 
desired  position  according  to  the  surfaces  required  to 
be  painted.  The  paint  is  drawn  up  through  suction 
pipes  from  the  bottom  of  the  box  by  means  of  air  jets 
blowing  across  the  nozzles,  and  as  ejected,  it  is  atomized 
by  the  air  and  blown  on  to  the  boards  in  the  form  of  a 
fine  spray.  The  amount  of  paint  to  be  applied  is  con- 

trolled by  air  valves  or  by  regulating  the  speed  at  which 
the  boards  pass  through  the  machine.  No  brushing  or 
wiping  is  necessary.  The  boards  on  leaving  the  ma- 

chine are  piled  on  trailer  trucks  and  distributed  by 
tractors  to  the  shops  when  dry.  These  machines  will 
paint  at  the  rate  of  200  running  ft.  per  min.,  which  is 
r.bout  as  fast  as  the  boards  can  be  conveniently  piled 
for  drying. 

The  first  operation  in  the  wood  freight-car  shop  is  to 
apply  the  decking,  the  joints  of  which  are  previously 
coated  with  a  thick  paint  compound,  as  are  also  the  ends 
of  the  boards  making  contact  with  the  bottom  boards  of 
the  side  sheathing  previously  applied. 

The  side  sheathing  which  has  already  received  the 
priming  coat  of  paint  is  next  applied,  and  to  insure  that 
the  sides  of  the  car  will  be  watertight,  the  joints  are 
coated  with  paint  compound,  after  which  they  are 
wedged  down  into  position  and  bolted  to  the  framing. 
The  end  lining  is  then  applied  in  a  similar  manner  but 
vertically.  In  the  succeeding  operation  the  roof  is  ap- 

plied, the  boards  and  metal  sheets  of  which  have  pre- 
viously been  primed. 

After  the  doors  are  hung  in  place  and  the  remainder 
of  the  safety  appliances  have  been  installed,  the  car  is 
given  two  additional  coats  of  paint  and  stenciled,  when 
it  is  complete  and  ready  for  service. 

Send  Complete  Specifications  with  Order 
By  H.  S.  Steele 

From  long  experience  in  the  handling  of  orders  for 
milling  cutters,  I  have  observed  that  many  buyers  of 
this  class  of  tools  do  not  give  sufficient  attention  to  the 
numerous  specifications  involved  in  their  manufacture 
when  ordering  special  cutters.  As  an  example  I  will 
take  an  order,  now  lying  on  my  desk,  which  reads  as 

follows:  "One  3-in.  end  mill.  No.  3  Morse  taper  shank. 
Please  rush  all  possible." 

This  buyer  has  neglected  to  mention  the  hand  of  the 
cut  and  whether  carbon  or  high-speed  steel  is  wanted. 
His  order,  therefore,  must  be  held  up  pending  corre- 

spondence to  determine  just  what  kind  of  a  cutter  is 
wanted,  for,  if  the  customer  had  carbon  steel  in  mind 
and  should  receive  a  bill  for  high-speed  steel,  he  cer- 

tainly would  not  fail  to  call  our  attention  to  the 
discrepancy. 

In  the  above  order  there  should  have  been  given  not 
only  the  hand  of  cut  and  the  material  desired,  but  also 
whether  the  cutter  was  to  have  straight  or  spiral  teeth, 

the  "hand"  of  the  spiral  if  the  latter  was  wanted,  the 
length,  kind  and  number  of  teeth  and  the  type  of  shank. 
By  type  of  shank  I  mean  whether  it  is  to  be  with  or 
without  a  tang  and,  if  the  latter,  the  size  of  the  hole 

as  well  as  the  form  and  pitch  of  ttie  thread  for  the 
draw-bolt. 

All  of  these  specifications  must  be  known  to  the 
manufacturer  before  he  can  take  even  the  preliminary 
steps  toward  the  making  of  a  special  cutter,  and  if 
any  of  them  are  omitted  (and  many  of  them  usually 
are)  so  much  time  and  effort  must  be  wasted  in  cor- 

respondence that  the  request  to  "rush  all  possible"  can- not be  observed. 
In  the  case  of  cutters  that  screw  on  to  the  spindle 

nose,  the  buyer  who  is  responsible  for  the  order  seenas 
to  think  the  manufacturer  should  be  able  to  guess  the 
right  diameter  and  pitch  of  thread  and  whether  the 
cutter  is  to  be  used  on  a  1902  or  a  1922  machine.  By 
specifying  whether  the  machine  has  a  threaded  nose, 
tapered  nose,  or  flanged  spindle  the  buyer  can  advance 
the  time  of  delivery  by  at  least  a  week. 

Even  the  cutter  salesmen  seem  to  be  weak  in  the 
matter  of  getting  exact  data.  Their  one  ambition  seems 
to  be  to  sell,  and  let  the  customer  and  the  manufacturer 
worry  over  details.  An  incomplete  order  must  be  made 
complete  before  the  work  can  be  started  in  the  shop. 

A  few  minutes  more  of  the  salesman's  time  when  taking 
the  order  may  save  days  and  even  weeks  of  delay. 

When  Poor  Work  Can  be  Excused— 
Discussion 

By  F.  p.  Terry 
Belfast,   Ireland 

In  an  article  under  the  above  title,  published  on  page 
267,  Vol.  58  of  the  American  Machinist,  O.  B.  Jones 
raises  a  point  of  much  interest  to  machine  shop  foremen 
who  are  concerned  in  getting  out  production.  Like  the 
.superintendent  he  cites,  I  much  prefer  the  sincere 
worker  to  the  one  bubbling  over  with  experience. 

In  most  shops  there  is  a  good  deal  of  machine  work 
upon  which  a  caliper  and  rule  are  all  that  are  necessary 
and  very  often  the  powers  that  be  are  seriously  per- 

turbed as  to  how  to  produce  this  work  economically. 
It  has  been  my  experience  that  the  sincere  worker  is 
to  be  preferred  in  cases  of  this  sort. 

Some  time  ago  we  received  an  order  for  a  number  of 
special  machines,  and,  as  it  was  at  a  cut  price,  I  was 
also  to  cut  as  much  as  possible  in  the  machine  shop. 
As  an  experiment  I  decided  before  issuing  the  drawings 
to  place  a  red  ring  around  all  dimensions  that  required 
our  usual  limits,  and  a  black  ring  around  dimensions 

that  only  required  caliper  and  rule  measurements.  Ex- 
planations of  these  rings  were  clearly  given  on  the 

drawings,  and  I  watchfully  awaited  results. 
The  sincere  and  less  experienced  worker  caught  on 

to  my  idea  at  once  but  the  man  who  prided  himself  on 
his  ability  and  experience  was  a  different  subject.  In 
one  case  the  grinding-machine  operator  declared  that  he 
could  stop  his  machine  and  size  a  2-in.  collar  on  a  shaft 
witii  a  "mike"  equally  as  quick  as  he  could  run  it  down 
to  calipers ;  "at  least,"  he  said  to  qualify  himself,  "there 
was  no  difference  worth  talking  about." 

Of  course,  many  foremen  are  up  against  similar  prob- 
lems, and  the  effect  on  the  worker's  morale  cannot  be 

overlooked  if  we  are  to  get  the  best  of  work  when  re- 
quired. I  have  no  doubt  that  the  sincere  and  less  ex- 

perienced worker  can  be  made  much  more  accommodat- 
ing in  cases  of  this  sort,  and  his  training,  if  properly 

carried  out,  will  help  solve  a  problem  that  always  con- 
fronts the  foremen :  How  not  to  waste  time  unnecessarily. 
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Practical  Points  in  Railroad 

Shop  Welding 
By  E.  S.  Eldridge 

"Welding  Foreman,  D.  L.  &  W.  R.R.  Shops,  Kingsland,  N.  J. 

IN  MAKING  a  frame  weld  with  an  electric  arc,  the 
first  step  is  to  strip  the  frame  so  as  to  give  the 

welders  plenty  of  room  to  work.  After  this  has  been 

done,  expand  the  frame  from  -fe  to  J  in.  and  then  cut 
or  burn  out  the  ends  of  the  opening  to  about  a  60-deg. 
^'V"  on  both  sides  of  the  frame.  In  case  the  metal  has 
been  burned  out,  all  scales  should  be  carefully  chipped 
off  in  order  to  get  a  good,  clean  surface  to  work  upon. 
Sketches  A  and  B  in  Fig.  1  illustrate  these  preparatory 
stages.  After  the  work  has  been  prepared,  the  weld 
is  begun  at  the  center,  and  then  continued  from  edge 
to  edge  as  shown  in  sketch  C  of  Fig.  1.  By  performing 

"the  work  in  this  way,  the  same  contraction  is  secured 
on  the  last  layer  as  on  the  first.  After  the  weld  has 

been  brought  up  flush  -with  the  sides  of  the  frame,  the 
outer  edges  are  reinformed  with  f  or  I  in.  round  bars 
of  mild  steel,  8  in.  long  and  the  spaces  between  the  bars 
are  filled  in  to  give  the  necessary  strength.  A  drawing 
of  such  a  completed  weld  is  shown  in  sketch  D  of  Fig.  1. 
^  For  acetylene  welding  the  engine  frame  is  prepared 
in  the  same  way  as  for  electric  welding  except  that  the 
expansion  is  made  8  in.,  which  is  a  little  larger  than  that 
required  when  the  electric  arc  is  used.  The  actual  weld- 

ing is  usually  performed  by  two  operators,  one  on  each 
side  ofi  the  break.  The  frame  is  brought  up  to  a  yellow 
heat  in  the  vicinity  of  the  weld  before  the  rod  is  applied. 

The  weld  is  begun  at  the  bottom  of  the  "V"  where  a 
matted  state  is  first  produced.  Each  succeeding  layer 
of  material  reinforces  the  previous  layer  about  25  per 
cent.  After  the  weld  is  made  the  jacks  and  wedges  are 
taken  out  and  the  metal  allowed  to  cool.  When  the 
cooling  is  completed,  it  will  be  found  that  the  frame 
has  come  back  to  the  same  position  it  occupied  before 
it  was  broken.  The  various  stages  of  gas  welding  work 
may  be  seen  in  the  several  sketches  of  Fig.  2. 

Broken  cast  .iron   gears   can   be   readily   repaired  by 
substituting  Tobin  bronze  for  the  missing  metal  parts. 

FIG.  1 — VARIOUS  STEPS   IN  WELDING  A  BROKEN   FRAME 
BY  THE  ELECTRIC  ARC 

So  far  it  has  always  been  practical  to  use  Tobin  bronze 
in  connection  with  gas  welding.  In  repairing  broken 

teeth  the  metal  is  chipped  out  to  a  depth  of  about  -h  in. 
below  the  root  of  the  tooth.  Heat  is  then  applied  until 
the  Tobin  bronze  flows  freely.  This  temperature  is 
slightly  below  the  melting  point  of  the  cast  iron.  The 
Tobin  bronze  is  spaded  over  the  surface  to  obtain  a 

Presented  before  the  January,  1923,  meeting  of  the  New  York 
Section  of  the  A.  W.  S. 

tinning  effect  which  is  easily  secured  when  the  metal 
is  at  the  right  temperature.  If  the  bronze  is  too  hot, 
it  will  not  take  hold  or  bite  into  the  cast  iron  and  if  it 

is  too  cold,  it  will  roll  off  in  a  ball.  When  the  tempera- 
ture is  correct,  however,  the  Tobin  bronze  will  flow 

like  water.  After  the  gears  have  been  built  up  in  this 
way,  the  bronze  teeth  will  stand  more  strain  than  the 
cast  iron  teeth. 

In  building  up  cast  iron  or  brass  cams  or  cam  straps 
to  take  up  side  play,  the  Tobin  bronze  is  put  on  the  same 
as  for  gears.  By  brazing  the  cams  and  strap  in  this 
way  about  15  hours  of  machine  work  is  saved  on  each 

FIG.  2— STAGES  IN  FRAME  "SPELDING  BY  GAS  TORCH 

cam  and  cam  strap  and  at  the  same  time  a  set  is  secured 
which  is  as  good  as  new.  In  the  brazing  of  piston 
heads,  it  is  first  necessary  to  turn  them  down  about 

n"'  in.  in  order  to  get  below  the  glazed  metal.  After  this 
has  been  done  they  can  be  built  up  to  any  size  desired. 
In  the  process  of  brazing  piston  heads,  the  bronze  and 
cast  iron  are  worked  together  with  the  result  that  the 
mixture  of  metal  will  wear  longer  and  will  not  cut  the 
walls  of  the  cylinder. 

In  welding  firebox  sheets  with  the  electric  arc  both 
the  old  and  the  new  sheets  are  clipped  to  an  angle  of 

45  deg.  and  the  sheet  butted  together,  leaving  an  open- 
ing from  1^  to  4  in.  The  sheets  are  then  tacked  together 

about  every  6  in.  in  order  to  hold  them  in  place,  after 
which  the  welding  is  begun.  The  first  layer  is  placed 

in  the  opening  and  the  remaining  of  the  "V"  filled  up 
and  reinforced,  always  using  the  cross  welding.  In 
welding  patches  in  fireboxes,  always  cut  around  corners 
so  as  to  avoid  locked  up  stresses.  The  patch  should  also 
be  dished  about  i  in.  Tack  the  patch  at  intervals  of 
6  in.  except  at  the  bottom.  The  work  should  alternate, 
first  welding  about  6  in.  on  one  end  and  then  6  in.  on 
the  other  until  the  top  of  the  patch  is  reached.  The 
top  seam  is  then  welded,  the  bottom  being  left  until 

last.  In  welding  the  bottom  seam,  first  tack  it  as  be- 
fore. By  welding  the  bottom  seam  last,  the  heat  will 

travel  up  through  the  patch  and  when  contraction  takes 
place  the  patch  will  straighten  out  and  the  heat  of  the 
bottom  weld  will  soften  the  patch  removing  all  strain. 

Another  interesting  application  of  electric  arc  weld- 
ing is  found  in  the  welding  of  spokes  to  an  engine  wheel. 

In  this  work  the  spokes  are  "V'd"  out  to  about  45  deg. 
and  all  scale  chipped  off  one  inch  back  of  the  weld. 
The  tire  is  then  heated  with  the  tire  heater  until  the 

broken  spokes  open  up  about  i  in.,  after  which  the  weld 
is  made  in  the  usual  manner,  reinforced  about  J  to  i  in. 
all  the  way  around  the  spoke  so  that  when  the  wheel  is 
cooled  off  it  will  come  back  to  where  it  was  in  the  first 

place.  Trying  to  weld  spokes  without  heating  the  wheel 
will  result  in  a  flat  spot  in  the  rim  and  cause  a  break 

either  in  the  weld"  or  in  the  spokes  at  another  place. 
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Shrink  Fits  at  Watertown  Arsenal 
By  F.  BRAUER 

Chief  Draftsman.  Watertown  Arsenal 

Data  as  to  the  practice  of  the  Ordnance 
Department  of  the  U.  S.  Army  in 
shrink  fits  for  both  bronze  and  steel 

THE  WORK  PERTAINING  to  ordnance  manufac- 
ture at  the  Watertown  Arsenal  includes  compara- 

tively few  press  fits.  When,  however,  press  fits 

are  required  the  data  given  in  Marks'  Handbook  and 
similar  publications  has  been  found  to  be  very  satis- 
factory. 

The  pressing  in  of  trunnion  extensions  on  the  naval 
cradles  for  use  on  the  16-in.  barbette  carriage,  model 
1919,  that  is,  the  load,  the  diameter, 
etc.,  were  determined  by  formulas 
in  the  handbooks  mentioned. 

In  the  recuperator  cylinders  for 
the  16-in.  barbette  carriage,  model 
1919,  Army  Ordnance  design,  there 
are  inserted  water-tight  mechanical 
phosphor-bronze  liners  66.84  in. 
long,  the  nominal  inside  diameter 
being  12.25  in.  it  0.002  in.  and  the 
nominal  outside  diameter  13.27  in. 
zt  0.001  in.  The  requirements  are 
that  the  steel  recuperator-cylinder 
be  shrunk  over  these  liners.  In 
Fig.  1  the  general  drawing  shows 
the  liner  in  position  in  the  recuperator  system, 
details  of  the  liners  are  shown  in  Fig.  2. 

The  bore  of  the  recuperator  cylinder  is  finished  to 

The  outside  diameter  of  the  liner,  however,  is  13.27  in. 
=t  0.001  in.  but  the  interior  diameter  of  the  liner  is 

left  0.125  in.  smaller  than  prescribed  to  allow  for  sub' 
sequent  finish  boring  and  reaming  and  its  front  or  col- 

lar end  is  left  about  0.375  in.  longer  than  shown  on  the 
detail  drawing. 

After  machining  the  cylinder  and  liner  to  dimensions 
stated,  the  steel  cylinder  is  heated  to  about  700  deg.  F. 
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and  a  test  gage  is  run  through  the  bore  to  insure  that 
proper  expansion  has  taken  place.  The  expansion  due 
to  heating  to  700  deg.  F.  is  about  0.055  in.  which  is 

necessary  in  a  cylinder  of  this  length, 
although  the  actual  interference  would 
only  be  0.02  in.  In  order  to  assemble 
the  steel  cylinder  over  the  bronze  liner 
and  prevent  sticking  before  the  liner 
is  home,  the  fixture  shown  in  Fig.  3  is 

used,  the  steel  cylinder  being  sus- 
pended with  the  bottle  neck  upward  in 

*v:.;;::!'."....;.'..d    the  fixture. 
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FIG.  1 — GENERAL  DESIGN  OF  RECUPERATOR 

give  a  shrinkage  of  about  0.0015  in.  per  inch  of  diam- 
eter or  about  0.02  in.  on  the  whole  diameter,  making 

the  bore  13.25  in.  ±  0.001  in.,  this  dimension  being 
■obtained  by  reaming  processes. 

  ^         After  the  liner  has  been  made  to  its 
I     proper  size  it  is  set  vertically  on  the 

leather  gasket,  shown  in  Fig.  3.     The 
outside    liner    is   then   coated    evenly 
with  graphite  and  engine  oil  mixed  to 
the  consistency  of  thick  paint.    Cold 
water  is  then  run  into  the  inside  of 
the    liner    continuously    through    the 

1.5-in.    inlet   pipe    shown.      T  ■-    ''-in. overflow  pipe  which  extends  from  the 

plug  to  the  top  of  the  liner  is  to  main- 
tain the  water  at  the  proper  level  and 

thus  keep  the  liner  cold.    The  weight 
of  the  liner  on  the  gasket  is  suflficient  to  maintain  a  tight 
joint  at  the  bottom.    The  cooling  is  to  prevent  the  liner 
from  being  heated  and  distorted  while  the  heated  steel 
recuperator  cylinder  is  being  put  over  it. 
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The  split  collar  A,  having  serrations  on  the  inside 

and  provided  with  drain  holes,  is  held  in  place  by  a  re- 

taining ring  and  swinging  bolts.  The  drain  holes  per- 
mit the  escape  of  cold  water  sprayed  on  the  cylinder, 

causing  it  to  seize  lirst  at  the  lower  end.  The  cooling 

extends  upward  gradually  by  conduction  only.  The 

spraying  is  continued  until  the  entire  cylinder  is  cooled. 

The  water  pouring  out  through  the  drain  holes  is  re- 

placed by  water  at  the  top  of  the  retaining  ring. 

After  the  cylinder  has  been  shrunk  over  the  liner  it 

is  placed  with  the  bulb  end  down  in  the  fixture  for 

holding  it  while  testing,  see  Fig.  4.  This  fixture  con- 
sists of  a  base  having  a  leather  gasket  and  retaining 

ring  to  suit  the  diameter  of  the  liner,  the  plug  being 

held  in  place  by  a  retaining  ring,  a  split  collar  and  the 
necessary  clamping  bolts. 

With  the  cylinder  in  a  vertical  position  and  with  the 

bulb  end  down,  water  is  pumped  into  the  cylinder 

through  a  pipe  attached  to  the  upper  end  of  the  base 
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FIG.   3 — FIXTURE  FOR  SHRINKING  CYLINDER.      FIG.   4 
THE   TESTING   FIXTURE 

until  the  pressure  prescribed  for  the  strength-test  is 
attained.  If  the  cylinder  passes  this  test  satisfactorily, 
it  is  next  emptied  and  subjected  to  the  air  leakage  test. 
For  this  test  a  small  quantity  of  soap  solution  is  poured 
into  the  annular  recess  formed  by  the  protruding  end 
of  the  liner,  and  careful  examination  is  made  for  leakage 
between  the  cylinder  and  the  liner. 

After  the  preliminary  tests,  which  are  to  insure  that 
the  liners  are  sufficiently  tight  in  the  cylinders  before 
further  work  is  done  on  them,  the  liner  is  finish  bored 
and  reamed,  its  protruding  end  turned  off,  and  finished 

to  fin?.'  dimensions.  When  the  recuperator  is  completely 
assembled  it  is  subject  to  a  hydraulic  test  for  strength 
and  an  air  pressure  for  leakage. 

This  arsenal  has  very  little  data  available  as  to  the 
method  of  shrinkage  of  parts  of  built-up  guns,  but  it 
is  believed  that  a  uniform  temperature  of  about  860 
deg.  F.  is  used  for  the  pieces  to  be  shrunk  together  and 
that  the  interference  is  computed  to  give  a  certain 
amount  of  initial  compression  to  the  various  members. 

Advertising  and  Courtesy 
By  M.  A.  Merrideth 

Some  time  ago  my  employer  decided  to  buy  a  lathe 
and  he  asked  me  what  make  of  machine  would  be  best 
suited  for  our  work.  As  I  had  worked  with  numerous 
old  style  lathes  I  thought  it  would  be  of  advantage  to 
the  company  if  I  wrote  to  several  of  the  most  popular 
manufacturers,  and  asked  them  for  information  on  their 
modern  machines  adapted  for  our  work.  Now  I  did  not 
have  authority  to  purchase  a  lathe,  but  as  I  was  the 
mechanic  on  the  job,  the  owner  would  accept  my  de- 

cision on  what  to  buy. 
The  replies  to  my  letters  were  without  a  doubt  jokes ; 

some  firms  were  not  even  courteous  enough  to  answer 
while  others  wanted  to  know  the  name  of  the  firm,  that 
they  might  send  salesmen.  I  did  not  want  salesmen 
hanging  around  the  shop  pestering  me  with  details  and 
it  was  for  that  very  reason  that  I  had  the  letters  ad- 

dressed to  my  home.  Furthermore,  since  my  employer 
had  intrusted  me  with  the  work  I  did  not  want  him  to 
be  bothered  with  the  details. 

The  Results  of  Correspondence 

After  about  a  month  of  such  correspondence,  I  be- 
came disgusted  and  dropped  the  matter.  When  the  boss 

again  asked  me  what  decision  I  had  come  to,  I  said  that 
a  good  second-hand  machine  was  available  at  an  aban- 

doned shipj'ard.     The  lathe  was  bought. 
When  the  purchase  had  been  made  a  few  local  sales- 

men said  we  should  have  given  the  firms  they  repre- 
sented a  chance  since  they  had  just  what  we  were  look- 

ing for.  I  then  displayed  the  letters  I  had  received 
and  asked  why  their  firms  did  not  show  a  little  more 
courtesy  in  answering  letters.  They  made  no  reply  and 
I  have  heard  no  more  from  them  since.  The  machine  we 

■bought  is  giving  satisfactory  service,  but  the  point  I 
wish  to  bring  out  is,  wouldn't  advertising  and  courtesy 
go  well  together? 

Another  incident  which  has  recently  come  up  explains 
my  point  further.  We  have  a  double  eccentric  Corliss 
engine  of  a  popular  manufacturer  and  it  has  been  caus- 

ing a  little  trouble.  The  nearest  history  that  I  could 
get  of  this  engine  was  that  it  was  purchased  about 
twenty  years  ago  from  some  bankrupt  firm  down  south. 
I  wrote  to  this  firm  telling  them  of  our  trouble  and  as 

much  of  the  history  of  the  engine  as  I  knew,  and  ask- 
ing if  they  had  a  blueprint  or  some  specifications  that 

would  help  me  locate  the  trouble,  so  that  the  engine 
could  be  kept  in  proper  condition  until  our  plant  was 
electrified  and  turbines  put  in. 

Effect  of  Second  Experience 

They  had  courtesy  enough  to  answer  but  in  replying 

they  wanted  to  know  why  I  had  not  written  on  a  com- 
pany letterhead,  if  we  were  in  the  market  for  a  turbine, 

and  what  kw.  turbine  we  wished.  Now  I  ask  you  if  that 

is  not  enough  to  make  a  "Saint  swear." As  a  result  I  have  turned  on  this  firm  and  I  am  now 
boosting  another  make  of  turbine.  Furthermore,  my 
boss  is  falling  into  my  tracks.  In  this  manner  I  am 
pointing  out  the  merits  of  the  machinery  of  certain 
plants,  not  giving  the  previously  mentioned  firm  a 

chance.  Can  you  blame  me?  Why  don't  the  manufac- 
turers have  advertising  and  courtesy  go  together?  Per- 

haps it  would  effect  more  sales  since  the  aforementioned 
experiences  must  have  occurred  to  many  other  men  in 
similar  positions  and  with  similar  results. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchan^  of  tDformation  on 
useful  methods.  Its  scope  Includes  all  divisions 
of  the  machine  buildiuK  Industry,  from  draft- 

ing:  room  to  Bhippine:   platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,    and    those    published   are   paid   for 

Grinding  a  Clutch  Spider 
By  Milton  Wright 

A  rather  unusual  job  of  grinding,  not  altogether  easy 
of  accomplishment  until  you  find  out  how  it  is  done,  is 
shown  in  the  accompanying  illustration.  The  piece  is 
the  clutch  spider  of  an  overhead  countershaft  of  the 
kind  supplied  with  the  Brown  &  Sharpe  milling  ma- 

chines. The  hub  is  8  in.  long  from  the  ground  face  of 
the  shoulder,  and  the  latter  is  2i  in.  inside  the  plane  of 
the  overhanging  periphery,  rendering  this  face  and  2J 
in.  of  the  hub  impossible  to  reach  with  a  straight  wheel. 

The  casting  comes  for  the  grinding  operation  from 
the  screw  machines  upon  which  the  preliminary  turn- 

A  DIFFICULT  PIECE  TO   GRIND 

ing  and  facing  is  done,  the  diameter  of  the  hub  being 
left  from  0.006  to  0.010  in.  oversize  for  grinding.  When 
the  piece  is  bored,  the  ends  of  the  bore  are  chamfered 
to  60  deg.,  and  these  chamfers  form  the  centers  upon 
which  the  work  is  held  in  both  of  the  grinding  opera- 
tions. 

The  first  grinding  is  done  with  a  straight  wheel, 
grain  46,  grade  K  crystolon,  covering  as  much  of  the  hub 
as  is  possible  to  reach  and  reducing  it  to  within  0.002 
in.  of  finished  size.  For  the  second  operation,  which  is 

the  difficult  one,  a  cup  wheel  of  grain  50,  grade  L,  crys- 
tolon, or  grain  3,846,  grade  K,  alundum  is  used  as  shown. 

The  machine  upon  which  the  work  is  done  is  a  Brown  & 
Sharpe  universal  grinding  machine  with  two  special 
features  to  adapt  it  to  the  job;  a  special  wheel-spindle 
to  take  the  whesl  at  the  end  opposite  to  that  upon  which 
it  would  be  mounted  on  a  regular  spindle,  and  a  special 
footstock  that  is  flatted  off  on  the  back  side  to  clear  the 
wheel  when  the  wheel  head  occupies  the  position  shown 
in  the  illustration. 

Because  of  the  16  in.  diameter  of  the  work,  which  is 
larger  than  the  normal  capacity  of  the  machine,  raising 
blocks  are  required  under  the  head  and  footstocks  and 
also  under  the  wheel  head.  The  wheel  head  is  swung  to 
an  angle  of  about  85  deg.  with  the  line  of  travel  of  the 
table  and  the  wheel  is  then  dressed  off  with  a  set  diamond 
so  that  its  face  is  parallel  to  and  its  periphery  square 
with  the  line  of  travel. 

This  second  grinding  operation  is  subdivided  into 
two  parts.  With  the  work  in  place  on  centers  the  21  in. 
length  of  hub  remaining  untouched  by  the  straight 
wheel  is  ground  to  correspond  in  diameter  with  the  pre- 

liminary grinding  and  the  rough  face  of  the  shoulder 
is  trued  up.  After  this  work  has  been  done  upon  a  dozen 
or  so  of  the  pieces,  or  when  the  conditions  of  the  wheel 
show  that  it  needs  redressing,  the  latter  is  again  trued 
with  the  diamond  and  all  of  the  rough  ground  pieces 
gone  over  again,  reducing  the  full  length  of  the  hub  to 
exact  diameter  and  the  face  of  the  shoulder  to  a  smooth 
finish.  Work  can  then  be  continued  on  the  roughing 
operation  without  further  attention  to  the  wheel  until 
the  next  dozen  pieces  are  ready  for  finishing. 

The  double  operation  is  performed  at  a  rate  of  about 
five  pieces  an  hour. 

Salvaging  Grinding  Wheels 
By  Clifford  H.  French 

Among  the  many  toolroom  kinks  worked  out  by  tool- 
maker  James  E.  Govett  of  the  Great  Northern  shops  at 
Hillyard,  Wash.,  is  a  method  of  salvaging  abrasive 
wheels  for  toolroom  use.  Wheels  from  grinding  stands 
or  from  snagging  grinders,  worn  down  to  from  6  to 
8  in.  in  diameter  are  brought  into  the  toolroom  to  be 
worked  over  as  time  permits. 

The  worn  wheel  A  is  chucked  in  a  lathe  true  with 
the  outside,  and  the  face  turned  or  bored  out  to  make 
a  cup  wheel  as  at  B.  A  standard  tool  holder  with  a 
small  bit  is  used  as  at  C,  and  is  fed  across  the  face  by 
the  cross-slide. 

A  cut  about  J  in.  deep  is  taken  and  it  only  takes  a 
few  minutes  to  bore  out  the  wheel  to  the  required 
depth.    The  tool  will  stand  from  three  to  four  cuts  with- 

S.\LVAG1NG  ABRASIVE  WHEELS 

out  re-sharpening.  The  great  secret  is  to  run  the  wheel 
on  the  slowest  speed  of  the  lathe  so  the  particles  of 
abrasive  are  torn  out  of  the  bond  instead  of  cutting 
the  steel. 

The  hole  is  filled  with  lead  and  rebored  to  the  proper 
size  for  the  spindle  of  the  tool-grinding  machine,  after 
which  the  salvaged  wheel  is  trued  with  a  diamond  in  the 
usual  manner  and  put  either  into  service  or  into  stock 
for  future  use. 
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Brake  Wheel  on  a  Speed  Lathe 
By  Frank  C.  Hudson 

The  illustration  shows  the  use  of  a  large  hand  wheel 
on  the  back  end  of  a  speed  lathe  spindle,  in  order  to 
enable  the  operator  to  stop  it  quickly  in  changing  from 
one  piece  to  another.  The  brake  generally  used  on  this 
lathe,  or  on  a  Fox  lathe,  consists  of  a  piece  of  belt  fast- 

ened at  the  back  of  the  lathe  which  can  be  forced  in 
contact  with  a  considerable  portion  of  one  of  the  steps 
on  the  cone  pulley,  with  the  left  hand.     In  the  case  in 

BRAKE  WHEEL  AND  COIL  WINDER 

point,  the  large  wheel,  which  has  a  very  smooth  rim,  is 
used  instead  of  the  belt,  the  friction  being  supplied  by 
the  left  hand  of  the  operator. 

In  this  same  view  is  an  ingenious  device  used  in  the 
same  shop,  that  of  the  Kilbourne  &  Clark  Co.,  Seattle, 
Wash.,  manufacturers  of  radio  apparatus.  It  became 
necessary  to  wind  a  small  ball-shaped  rotor  with  a  right- 
hand  coil  on  one  side  and  a  left-hand  coil  on  the  other. 
This  was  accomplished  in  a  sensible  manner  by  in- 

stalling a  small  grinding  head,  or  stand,  on  a  bench  in 
front  of  the  lathe,  as  shown,  and  driving  it  with  a  belt 
from  the  cone  pulley  of  the  lathe. 

With  this  stand  conveniently  located,  it  was  an  easy 
matter  for  the  operator  to  place  the  bakelite  core  of  the 
rotor  on  the  right-hand  end  of  the  spindle  and  to  wind 
the  first  half  of  the  ball  with  a  right-hand  coil.  It  was 
then  only  necessary  to  remove  the  core  and  place  it  on 
the  other  end  of  the  spindle  with  the  side  to  be  wound 
facing  out.  Again  driving  the  auxiliary  head  from  the 
speed  lathe  cone,  it  was  an  easy  matter  to  wind  a  left- 
hand  coil  on  the  opposite  half  of  the  ball,  and  the  job 
was  completed.  These  are  only  two  of  many  devices 
used  by  this  concern  in  securing  economical  production. 

Valve  Grinding— Continuous  or  Recipro- 

cating—Discussion 
By  Samuel  Gibson 

Referring  to  the  articles  on  continuous  or  reciprocat- 
ing valve  grinding,  I  do  not  think  the  real  issue  is 

stated.  The  process  of  valve  grinding  is  simple  and 
presents  little  difficulty  to  the  real  mechanic. 

In  grinding  in  a  valve,  a  cutting  abrasive  is  put  on 
the  valve  face,  the  valve  is  carefully  put  in  place  and 
turned  through  a  small  angle,  say  about  50  to  60  deg., 
lifted  clear  of  its  seat,  returned  almost  to,  or  else  some- 

what past  the  starting  point,  put  to  its  seat  again  and 
the  process  repeated  until  the  starting  point  is  reached 

again  in  either  direction.  The  valve  and  seat  are  then 
examined  for  bearing. 
Why  do  we  turn  the  valve  and  then  lift  it  clear  of 

the  face?  Not  to  reciprocate  it  but  so  that  fresh 
abrasive  could  enter  between  the  faces  to  replace  that 
worn  or  rubbed  away  in  turning.  The  results  are  much 
the  same  whether  we  turn  continuously  or  reciprocate. 
It  is  the  lifting  that  does  it.  In  fact  if  the  abrasive  is 
too  sticky  or  too  dry  to  run  freely  it  is  necessary  to 
lift  out  the  valve  with  greater  frequency  and  to  rub 
the  abrasive  evenly  over  the  face. 

It  must  be  remembered  that  grinding  is  not  intended 
to  cure  oval  valve  seats,  oval  valves,  or  bent  stems. 
Grinding  in  is  to  render  a  perfect  fit  to  a  true 
valve  seat  and  to  a  truly  circular  valve,  whose  axes  are 
identical  when  mounted. 

A  Simple  Babbitting  Fixture 
By  H.  F.  Crawford 

A  simple  babbitting  fixture  for  truck  and  car  brasses 
is  shown  herewith.  It  is  used  by  the  Arizona  &  Eastern 
Railroad  Co.  in  its  shop  at  Phoenix,  Ariz.  It  consists  of 
a  central  core  A  with  a  flange  or  base  B,  the  core  being 
of  the  diameter  wanted  for  the  inside  of  the  bearing 
when  poured. 

The  two  strips  C  are  fastened  to  the  side  of  the  core 
at  the  proper  place  to  make  abutments  for  the  brasses 
when  they  are  clamped  in  position  and  to  keep  the 
insides  of  the  brasses  away  from  the  core  so  as  to  leave 
space  for  the  thickness  of  babbitt  wanted. 

The  edges  of  the  brasses  are  clamped  against  the 

BABBITTING  JIG  FOR   CAR  BRASSEJS 

strips,  usually  in  pairs,  but  one  single  brass  can  be 
poured  as  shown.  This  device  is  a  simple  one  to  make 
and  allows  the  brasses  to  be  handled  quickly. 

This  company  babbitts  car  brasses  as  well  as  truck 
brasses  and  feels  that  it  is  economy  to  do  so  as  their 
length  of  service  is  increased  thereby. 

J 
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Fixture  for  Squaring  Bolt  Heads 
By  H.  C.  Crawford 

The  illustration  shows  a  useful  fixture  for  squaring 
the  heads  of  a  lot  of  special  bolts  and  is  used  in  the 
shop  of  the  Armstrong  Manufacturing  Co.,  Portland, 
Oregon.  The  angle  block  A  fastens  to  the  cross-slide 
of  an  engine  lathe  and  carries  a  holder  for  the  bolts. 

■ 

@( 
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FIXTURE  FOR  SQUARING  BOLT  HEADS  IN  A  LATHE 

the  holder  being  in  halves  to  make  it  easy  to  load  and 
unload.  The  holder,  shown  at  B,  is  threaded  for  the 
bolt  and  also  recessed  to  allow  the  collar  below  the 
head  to  bottom  against  it.  There  is  also  a  dowel  on 
one  side  for  holding  the  halves  together. 

The  halves,  with  the  bolt  in  place,  are  slipped  into 
the  block  A  and  clamped  by  the  screw  shown  at  the 
top.  One  of  the  halves  of  the  holder  has  a  handle  C, 
by  which  the  bolt  in  its  holder  is  turned  for  milling 
the  second  cut.  Pins  D  and  E  on  the  back  of  the  block, 
make  it  easy  to  turn  the  holder  just  90  deg.  for  index- 

ing. The  bolt  heads  are  very  quickly  squared  by  a 
pair  of  good-sized  straddle  mills  driven  by  the  lathe 
spindle. 

Marking  Hole  Diameters 
By  Henry  C.  Francis 

While  in  Denver,  Colo.,  recently  I  ran  across  an  un- 
usual method  of  marking  dimensions  on  blueprints. 

These  prints  were  supplied  by  a  street  railway  com- 
pany that  was  having  some  special  cars  built,  involving 
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the  use  of  long  channels  in  which  numerous  holes  were 
to  be  punched  or  drilled.  In  order  to  avoid  dimensioning 
each  hole  in  the  usual  manner,  the  method  shown  in  the 
accompanying  illustration  was  used  and  seemed  to  be 
readily  understood  by  the  men  in  the  plant. 

As  will  be  seen,  the  holes  were  divided  into  groups, 
dimension  lines  running  to  each  group  from  a  horizontal 
line  at  the  top.  All  holes  indicated  by  the  upper  line 
were  to  be  drilled  i  in.,  the  middle  line  *  in.,  and  the 
lower  line  3  in.,  as  indicated.  There  are,  of  course, 
many  places  where  this  arrangement  would  probably 
not  be  satisfactory,  although  it  is  quite  probable  that 
some  modification  of  it  could  be  devised  if  it  was  found 
sufficiently  valuable. 

Making  Small  Punchings  in  a  Shaper 
By  Chester  H.  Franklin 

The  various  departments  of  the  Southern  Branch  of 
the  University  of  California  at  Los  Angeles  need  small 
punchings  of  various  kinds  and  for  different  purposes. 
Some  are  for  the  kindergarten  work  in  the  training 
school,  others  for  the  commercial  department.  In  all 
cases,  such  work  comes  to  the  shop  for  production  and 
as  there  is  no  punch  press  in  the  shop  equipment,  the 
attachment  shown  in  the  accompanying  sketch  was 
designed  by  Instructor  Phillips  to  be  used  in  connection 
with  the  shaper.  All  the  work  in  connection  with 
making  the  attachment  was  done  in  the  university  shop. 

The  travel  of  the  shaper  ram  transmits  motion  to  the 
vertical  ram  of  the  punch  press,  by  means  of  the  link- 
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A  METHOD  OF  DIMENSIONING  HOLES  BY  GROUPS 

PRESS  MOUNTED)  ON  SHAPER 

ages  shown.  One  piece  goes  in  the  tool  post  while  the 
horizontal  liiik  operates  the  bell  crank  A  which  is  ful- 
crumed  on  the  pin  B.  The  bell  crank  actuates  the  slide 
or  ram  C  which  carries  the  punch.  The  stroke  is  con- 

trolled by  adjusting  the  ram  of  the  shaper.  This  device 
has  worked  out  very  nicely  for  a  variety  of  small 
punchings. 
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Expanding  Laps  for  Automobile 

Engine  Cylinders 
By  Hiram  Hicks 

The  one-part  expanding  cylinder  lap  shown  by 
George  A.  Luers  on  page  121,  Vol.  58,  of  the  American 
Machinist  is  doubtless  more  convenient  to  handle  than 
would  be  a  similar  lap  made  by  sawing  the  piston  clear 
apart,  but  for  producing  a  round  true  hole  neither  can 
be  depended  upon,  nor  should  either  be  used  by  ambi- 
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KXPANDING  LAPS   FOR   CYLINDER  BORES 

tious  garage  men  who  take  pride  in  their  work  and  are 
actuated  by  a  sincere  desire  to  satisfy  their  customers 
rather  than  to  get  rid  of  them  quickly. 

The  cylinders  of  any  automotive  engine  that  has  seen 
an  appreciable  amount  of  service  are  neither  round  nor 
parallel,  and  lapping  them  with  any  kind  of  two-part 
lap  is  more  likely  to  make  them  worse  than  better. 
The  reason  for  this  is  that  such  a  lap  has  only  a  two- 
point  bearing  at  best  and  the  width  of  the  bearing 
places  diminishes  very  rapidly  as  the  difference  be- 

tween the  diameters  of  cylinder  and  lap  increases. 
Thus,  when  such  a  lap  is  revolved  in  a  cylinder  that 
is  in  any  degree  oval  (as  all  worn  cylinders  are)  it  is 
constantly  opening  and  closing  as  the  bearing  places 
pass  the  longer  and  shorter  diameters  respectively. 

Further,  worn  cylinders  are,  more  often  than  not, 
larger  at  one  end  than  at  the  other,  and  they  may  be 
larger  at  both  ends  than  in  the  middle.  As  the  tvvo- 
piece  lap  is  worked  up  and  down  in  the  cylinder  the 
halves  tend  to  rock  and  adjust  themselves  to  whatever 
part  of  the  cylinder  wall  they  are  at  the  time  resting 
against.  Thus  such  laps,  while  undoubtedly  making 
the  cylinder  wall  smoother,  are  quite  likely  to  aggra- 

vate, rather  than  correct,  out-of-roundness  and  lack  of 
parallelism. 

To  do  the  best  work  with  a  lap — and  no  conscientious 
garage  man  wants  to  do  any  other  kind — a  rigid  lap 
having  at  least  four  bearing  places,  should  be  used. 
It  is  easy  to  make  such  a  lap  in  any  machine  shop,  and 
in  most  garages. 

First,  turn  up  and  thread  an  arbor  of  suitable  size 
and  fit  thereto  two  knurled  adjusting  nuts,  or,  if  you 
do  not  have  a  knurling  tool,  drill  holes  in  the  nuts  for 
a  wire  spanner.  Next,  put  the  arbor  on  centers  in 
the  milling  machine  with  the  tail  center  elevated  (the 

amount  of  elevation  is  not  importan*^)  and  mill  four  flat 
tapering  sides. 

Then  take  a  short  piece  of  old  Ape,  or  a  bushing, 
about  4  or  5  in.  long,  having  an  i  iside  diameter  equal 
to  a  half  inch  or  so  more  than  tne  diameter  you  wish 
to  make  the  lap,  and  set  it  up  endwise  on  any  conve- 

nient casting.  Run  one  of  the  adjusting  nuts  on  the 
small  end  of  the  arbor,  flush  with  the  end,  to  make  a 
base  for  the  arbor  to  stand  on,  and  set  the  arbor  inside 
the  pipe. 

Center  the  arbor  in  the  pipe  and  fit  four  partitions 

of  sheet  brass,  or  preferably,  of  thin  wood,  to  wedge 
tightly  between  the  threaded  corners  of  the  arbor  and 
the  wall  of  the  pipe.  Into  the  mold  thus  formed  pour 
molten  babbitt. 

When  the  casting  has  cooled  sufliciently,  drive  it  out 
of  the  pipe,  put  the  arbor  on  centers  in  the  lathe,  turn 
the  babbitt  casting  to  the  desired  diameter  of  the  lap, 
face  the  ends  and  turn  the  grooves  for  the  snap  rings 
as  shown  in  the  sketch.  When  this  work  is  done,  put 
the  job  in  the  arbor  press  and  force  the  tapered  arbor 
through,  bursting  the  babbitt  casting.  It  will  be  held 

only  by  the  small  amount  of  metal  that 
has  run  through  the  threads  under  the 

partitions  and  will  break  apart  with- 
out difficulty. 

Dress  up  the  rough  edges  of  the 
parts,  place  them  together  on  the  arbor 
and  snap  in  the  steel  wire  rings  to 
hold  the  parts  together.  Now  run  on 
the  adjusting  nuts  and  the  lap  is  ready 
for  loading. 

You  now  have  a  rigid  lap  that  will 
always  have  four  bearing  faces,  that  is  capable  of  a 
great  deal  more  expansion  than  any  makeshift  lap  made 
from  a  piston,  and  that  will  always  remain  parallel. 
Further,  it  may  be  expanded  and  redressed  to  original 
size  many  times  before  it  is  worn  out,  and  it  can  be 
replaced  in  half  an  hour. 

One  arbor  will  take  care  of  many  laps  of  different 
sizes,  and  if  the  parts  are  properly  stamped  on  the  ends 
and  kept  together  in  a  suitable  box,  instead  of  being 
thrown  under  the  bench,  you  will  soon  have  a  complete 
set  to  cover  all  sizes  of  cylinders  that  are  likely  to 
come  in. 

Machining  Crosshead  Shoes 
By  Charles  F.  Henry 

The  Union  Pacific  Railroad,  shop  Portland,  Ore.,  has 
a  method  of  planing  crosshead  shoes  which  obviates 
the  necessity  of  putting  the  crosshead  on  the  planer 
table  for  finish  planing  the  shoes. 

In  machining  the  crosshead  itself,  the  steel  casting 
is  first  bored  for  the  piston  rod  and  wristpin  and  then 
mounted  on  a  mandrel  in  the  usual  manner  as  shown 
in   Fig.    1.     But  after  both   sides   are   planed   for  the 

^O 

FI&.1 
FIG.   1— METHOD   OF  HOLDING   THE   CROS.SHEAD 

FOR  PLANING 

shoes  and  the  bolt  lioles  drilled,  the  shoes  are  fitted 
and  planed  without  again  mounting  the  crosshead  on 
the  planer. 

The  shoes  are  planed  on  the  underside  to  fit  the 
crosshead,  using  simple  fixtures  shown  in  Fig.  2. 
Blocks  A  and  B  fit  the  planer  table  and  make  it  easy 
to  group  several  shoes.  The  dotted  lines  show  how  a 
second  shoe  can  be  mounted  close  to  the  first.  The 

fixtures  have  tongues  which  fit  the  T-slots  of  the 
planer.  The  edges  C  and  D  of  the  shoes,  which  rest 
on  the  side  walls  of  the  crossheads  are  now  planed  for 
mounting. 

After  planing,  the  shoes  are  put  in  the  crosshead  as 
in  Fig.  3  and  the  bolt  holes  drilled  through  the  lower i 
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portion,  using  the  crosshead  as  a  drilling  jig.  Bolts 
are  put  into  the  holes  nearest  the  ends  and  the  ends 
of  the  shoes  scribed  to  show  the  proper  depth  for  plan- 

ing the  bearing  surface. 
A  plug  A,  Fig.  4,  turned  to  fit  the  taper  hole  provided 

for  the  piston  rod,   is  put   into   the   crosshead.     This 

FIG. 

FIG.  2 

F1G.3 
-FIXTURE    FOR   PLANING   THE    BOTTOM   OF   SHOE. 
FIG.  3 — USING  THE  CROSSHEAD  AS  A  JIG 

plug  carries  bent  scriber  B  which  can  be  adjusted  and 
fastened  at  any  desired  radius  by  means  of  the  screw  C. 
The  arc  D  is  scribed  on  the  ends  of  the  shoes,  the  upper 
portion  of  the  arc  showing  the  planer  hand  the  proper 
depth  for  the  cut. 

A  shoe  is  then  placed  in  the  fixture  shown  in  Fig.  5, 
with  the  undersides  resting  on  planed  surfaces  of  the 

Ut--'      FIG.  4  A- 
FIG.  4 — SCRIBING  FOR  PLANING  THE  BEARING  SURFACE. 

FIG.  5— FIXTURE  FOR  FINAL  PLANING 

fixture  which  represents  the  crosshead.  Bolts  having 
eccentric  bodies  are  put  through  the  holes  A  and  B 
at  each  end  of  the  fixture  and,  when  turned,  the  cam 

action  beds  the  shoe  firmly  in  place  on  its  planed  sur- 
face. As  the  arc  C  scribed  on  the  end  of  the  shoe,  is 

the  planing  guide,  there  is  no  question  as  to  the  bearing 
surface  of  the  shoe  being  the  proper  distance  from  the 
center  of  the  crosshead. 

Painting  Oil  Cans  to  Distinguish  Them 
By  a.  W.  Freeman 

We  use  six  different  kinds  of  oil  around  the  plant 
and  had  trouble  from  using  the  wrong  kind,  getting 
different  kinds  mixed  in  the  same  can,  until  we  adopted 
Ihe  expedient  of  assigning  a  specific  color  to  each  kind 
of  oil  and  painting  the  cans  accordingly.  Having  once 
learned  the  code  it  is  easy  for  a  workman  to  pick  up 
the  can  containing  the  kind  of  oil  he  wants  without 
having  to  spill  some  of  it  out  to  find  what  kind  it  is. 

An  extension  of  the  scheme  was  to  paint  the  supply 

tanks  in  the  tool  crib  with  the  corresponding  colors, 
and  now  when  a  workman  takes  his  can  to  the  crib  to 
be  refilled,  no  questions  need  be  asked  and  no  mistake 
can  be  made;  the  attendant  simply  fills  the  can  from 
the  tank  of  the  same  color. 

Our  oil  is  received  in  metal  barrels,  and  as  soon  aa 
a  shipment  comes  in,  colored  tags  are  attached  to  the 
barrels  to  show  what  kind  of  oil  is  in  each. 

A  Tool  for  Cutting  Thin  Washers 
By  George  W.  Nusbaum 

The  combination  drill  and  circular  cutter  shown  in 
the  accompanying  sketch  is  one  that  I  have  found  very 
useful  for  cutting  thin  washers  of  metal  or  of  any  of 
the  insulating  materials  that  can  be  machined.  Also 
for  cutting  large  holes  in  thin  stock  it  is  very  efficient, 
as  in  making  holes  in  the  fenders  of  automobiles  for 
the  purpose  of  setting  in  parking  lamps.  A  large  drill 
cannot  be  used  for  this  purpose,  as  it  will  not  make  a 
round  hole  but  this  device  works  very  nicely,  even  when 
used  in  a  hand  or  breast  drill. 
When  used  for  repetition  work,  as  in  the  cutting  of 

A  TOOL  FOR  CUTTING  WASHERS  OF  THIN  METALi 

thin  washers,  the  spring  and  small  washer  shown  on  the 
tool  at  the  right  should  be  added.  It  will  be  noticed 
that  the  boss  in  the  center  of  the  cutter  is  provided  with 
a  small  groove  into  which  the  coil  at  the  upper  end  of  the 
spring  can  be  snapped,  thus  serving  to  hold  it  in  place. 
The  washer  showoi  enlarged  at  A  is  made  with  two 
ears  which  are  to  be  closed  over  the  coil  at  the  lower  end 
of  the  spring.  The  spring  and  washer  A  serve  as  a 
stripper  to  eject  the  pieces  from  the  tool. 

Short  ends  of  drills  that  have  nearly  outlived  their 
usefulness  may  be  used.  The  small  drill  passes  through 
the  thin  material  very  readily  and  then  acts  as  a  pilot 
to  guide  the  cutter. 
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Another  Convert 
to  Decentralization 

TO  THOSE  of  us  who  have  been  connected  with  any 

of  the  big  national  engineering  societies,  the  trend 
for  decentralization  is  no  new  thing.  The  local  section 

organizations  of  the  mechanical  engineers  and  the  auto- 
motive engineers  were  planned  with  this  idea  in  view, 

and  have  turned  out  to  be  based  on  sound  reasoning. 

Some  local  administration  difficulties  have  naturally 

arisen,  but  there  can  be  no  doubt  that  the  local  sections 

have  brought  many  more  engineers  into  contact  with 

society  activities  than  was  the  case  before  their  in- 
auguration. 

There  seems  to  be  a  rather  well  defined  limit  to  the 
size  which  any  national  organization  can  reach  before 
it  becomes  unwieldy.  The  same  statement  applies  with 
equal  force  to  business  organizations  and  in  this  regard 
has  led  to  some  disastrous  experiences.  When  that 
stage  is  reached,  it  becomes  essential  to  work  out  some 
plan  of  division  into  smaller  units,  which  are  not  too 
large  to  function  vigorously.  Each  one  must  have  a 
considerable  amount  of  autonomy,  as  the  leaders  big 

enough  to  grasp  all  the  details  of  extremely  large  or- 
ganizations are  very  few  indeed. 

We  are  glad  to  note  that  the  Chamber  of  Commerce 
of  the  United  States  has  taken  steps  to  follow  the  lead 
of  the  enginering  societies  in  the  direction  of  decen- 

tralization. Traveling  is  rather  an  expensive  luxury 
these  days,  even  for  successful  business  men,  and  the 
idea  of  holding  regional  meetings  cannot  help  but  bring 
out  a  much  larger  attendance.  We  shall  await  with 
interest  the  announcement  of  the  plan  finally  adopted 
by  this  great  national  business  organization  for  increas- 

ing its  efficinecy. 

Making  Machinery 
Fool  Proof 

THE  EXPRESSION  in  the  title  means  really  the 
making  of  a  machine  so  that  even  a  fool  cannot 

harm  it.  Of  course  it  cannot  be  done  and,  also  of 
course,  that  is  not  what  is  meant  by  the  man  who  uses 
the  expression. 

Here  is  a  machine  of  which  a  lever  must  be  pulled 
upward  in  order  to  make  a  slide  move  downward.  Some- 

body conceives  the  idea  to  change  this  condition— to 
move  the  lever  in  the  same  direction  as  the  slide  is  to 
go,  and  he  says  that  he  is  making  the  machine  fool 
proof.  He  got  the  idea  for  this  change  because  the 
machine  had  jammed,  parts  had  been  broken  and  cus- 

tomers had  kicked,  all  because  some  operator  was  doing 
the  very  thing  the  designer  is  now  trying  to  accom- 

plish ;  move  the  lever  as  the  slide  should  go.  Was  the 
operator  the  real  fool  or  was  it  the  designer? 
What  would  you  think  of  an  automobile  in  which 

you  must  turn  the  steering  wheel  to  the  left  in  order 
to  make  the  car  go  to  the  right?  Where  you  would 
have  to  hook  your  toes  under  a  shovel  handle  to  operate 
clutch  or  brake;  where  you  would  have  to  push  instead 
of  pull  the  emergency  brake  lever?  Do  we  really  feel 
that  the  automobile  has  been  made  fool  proof?  Indeed 
not,  for  that  would  be  confessing  that  we  are  the  fools. 
Rather  we  say  that  the  handles  and  levers  in  an  auto- 

mobile are  so  arranged  that  they  operate  naturally. 
The  automobile  had  to  be  designed  that  way  for  it 

is  run  by  the  average  citizen,  not  by  an  expert  and  it 
requires  such  quick  action  in  case  of  emergency,  that 
even  an  expert  would  fail  unless  the  required  movements 
are  natural.  Machine  tools  on  the  other  hand  were 
almost  universally  constructed  without  any  regard  for 
the  natural  tendencies  of  the  operator. 

In  recent  years  a  number  of  machine  tools  have  been 
brought  out  which  show  care  and  forethought  on  the 
part  of  the  designer  but  even  now  machines  are  made 
which  need  foolproofing  very  badly.  The  designer 
studies  the  work  which  must  be  done  on  the  machine, 
the  tools  to  do  it  with,  the  mechanism  and  frame  of  the 
machine  itself  but  often  forgets  the  peculiarities  or  nat- 

ural tendencies  and  reactions  of  the  man  who  is  to 

run  it.  Until  we  do  this  our  machines  will  need  fool- 
proofing  and  until  then  there  will  be  some  people  who 

will  ask:  "Who  was  the  fool?" 

Standardized  Equipment 
for  Automobile  Service  Stations 

ANOTHER  indication  that  the  automobile  business 
L  is  rapidly  losing  the  characteristics  which  led  to 

its  old  designation  as  the  "automobile  game"  may  be 
found  in  the  progress  of  the  big  service  stations.  The 
large  companies  have  been  working  steadily  on  plans 
to  sell  service  on  a  flat  rate  basis  just  as  the  shoe  re- 

pairers and  jewelers  charge  flat  prices  for  new  soles 
and  watch  repairing. 

Some  service  stations  are  already  on  a  flat  rate  basis 
as  regards  labor  charges  but  still  charge  for  parts  as 
required.  By  this  time  next  year,  however,  it  seems 
likely  that  at  least  one  company  will  have  worked  out 
averages  for  a  large  number  of  similar  jobs  and  will  be 
able  to  tell  a  customer  beforehand  exactly  what  any 

particular  job  will  cost. 
An  important  feature  of  this  kind  of  service  by  a 

large  chain  of  service  stations  is  standardized  shop 
equipment.  Special  tools  for  a  certain  job  developed  by 
a  bright  mechanic  in  one  shop  should  be  duplicated  for 
use  in  all  other  of  the  many  shops  where  the  same  job 
must  be  done. 

Here  is  a  new  field  for  tool  designers  and  machine 
builders.  While  it  was  hardly  worth  while  to  spend 
time  and  money  in  developing  such  equipment  for  one 
service  station,  no  matter  how  large  it  might  be,  when 
there  is  a  good  chance  of  selling  the  same  type  of  tool 
to  all  the  stations  in  a  big  chain,  the  proposition  takes 
on  more  of  a  commercial  aspect  and  becomes  attractive. 

:¥ 
^ 
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Hi Shop  Equipment  News 

1. 

S" 

Fox  Three-Way  Semi-Automatic 
.   Tapping  Machine 

A  recent  addition  to  the  line  of 
tapping  and  drilling  machines  placed 
on  the  market  by  the  Fox  Machine 

Co.,  Jackson,  Mich.,  is  the  three-way 
semi-automatic  tapping  machine  for 
cylinder  blocks,  the  front  view  of 
which  is   shown  in  the   illustration 

of  the  rear  head,  the  motion  of  all 
the  heads  can  be  started,  stopped  and 
reversed  simultaneously.  When  the 
work  is  in  position  on  the  table  the 
forward  movement  of  this  lever 

causes  the  taps  to  revolve  in  a  right- 
hand  direction.     Since  the  heads  ad- 

Hele-Shaw  High-Pressure 
Hydraulic  Pump 

By  means  of  the  high-speed  high- 
pressure,  rotary  hydraulic  pump 

shown  in  Fig.  1,  a  sensitive  and  accu- 
rate automatic  or  hand  control  of 

hydraulic  power  is  provided.  The 
pump  can  be  used  for  supplying  oil 
under  pressure  to  presses  of  all 
capacities,  cranes,  steering  gears  and 

FOX  THREE-WAY  SEMI-AUTOMATIC  TAPPING  MACHINE 

herewith.  The  machine  has  two  side 
heads  that  tap  holes  in  the  ends  of 
the  cylinder  block  and  a  rear  head 
that  taps  the  holes  in  the  side  of  the 
block. 

One  motor,  located  on  a  base  be- 
hind the  rear  head,  drives  all  three 

heads.  The  transmission  is  by  a 
silent  chain  from  the  motor  to  the 
driving  clutch,  the  reversing  clutches 
being  carried  on  the  shaft  running 
to  the  front  of  the  machine.  On 
this  shaft  is  also  mounted  the  chain 

and  sprocket  which  drive  the  spin- 
dles in  the  rear  head.  The  shaft 

extends  to  the  front,  where  the  bevel 
gears  drive  the  horizontal  shafts 
which  carry  the  motion  to  the  chain 
sprockets  at  each  end  of  the  front 
column.  The  power  is  then  trans- 

mitted to  the  shafts  that  drive  the 
spindle  pinion  gearing  in  the  heads 
containing  the  tapping   spindles. 

By  means  of  the  lever  shown  at 
the  left  of  the  table  which  is  in  front 

vance  at  the  same  rate  as  the  taps, 
perfect  threads  are  assured. 

The  reversing  is  automatic,  the 
heads  all  being  returned  at  the  same 
ratio  until  they  automatically  stop. 
Change  gears  are  employed  for  each 
lead,  which  advance  and  return  the 
heads  in  unison  at  a  speed  that  cor- 

responds to  the  pitch  of  the  taps. 
These  gears  may  be  changed  to 
accommodate  taps  of  different  leads. 
The  tapping  speeds  are  about  20  ft. 

per  minute. 
All  the  spindles  are  mounted  on 

Fox  cluster  plates,  which  give  suffi- 
cient rigidity,  as  the  holding  arms 

are  doweled  to  the  plate.  The  head 
at  the  left  has  four  spindles  carry- 

ing 2-in.  16-thread  taps,  while  the 
heads  at  the  right  and  the  rear  each 
carry  six  taps  of  this  same  size.  The 
machine  is  driven  by  a  10-hp.  motor 
running  at  1,200  r.p.m.  The  total 
weight  of  the  machine  is  6,350 

pounds. 

testing  machines,  and  also  as  a 

means  of  supplying  fuel  oil  to  burn- 
ers. It  is  claimed  to  maintain  a 

constant  pressure  at  all  times,  while 
automatically     varying    the     supply 

FIG.  1- 

-HELE-SHAW  HIGH-PRESSURE 
HYDRAULIC  PUMP 
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from  zero  to  the  full  capacity  of  the 
installation  as  the  load  demands. 

The  pump  has  just  been  placed  on 
the  market  by  the  American  Fluid 
Motors  Co.,  2414  Aramingo  Ave., 
Philadelphia.  Pa. 

The  cylinder  body  of  the  pump  is 
independently     supported     by     ball 

"L'o-Hed"  Mono-Rail  Electric  Hoist 
The  American  Engineering  Co., 

Philadelphia,  Pa.,  has  recently  placed 

on  the  market  the  "Lo-Hed"  mono- 
rail electric  hoist,  the  side  view  of 

which  with  the  cover  removed,  is 
shown  in  Fig.  1.  A  feature  of  this 
hoist  is  its  low  headroom,  which 
enables  it  to  be  used  successfully  in 
rooms  with  low  ceilings,  or  where  a 
definite  headroom  must  be  main- 

tained for  the  sake  of  safety,  and 

also  where  pieces  of  large  dimen- 
sions are  handled. 

As  shown  in  the  illustration,  a 
fully  enclosed  motor  is  employed 
which  is  suitable  to  the  type  of  work 
the  hoist  is  to  perform.  This  motor 

is  of  standard  type;  and  can  be  re- 

runs in  an  oil  bath  and  is  provided 
to  control  the  lowering  speed.  It  is 
of  the  screw  and  disk  type,  is  geared 
to  the  intermediate  shaft  and  has 
three  disks.  An  automatic  holding 
brake  works  on  a  pulley  mounted  on 
the  shaft  of  the  hoisting  motor.  It 
is  operated  by  a  cam  on  the  controller 
shaft  and  has  asbestos  brake  band 

lining.  When  the  load  block  has 
reached  its  upper  limit  of  travel,  an 
automatic  device  serves  to  break  the 
electric  circuit  and  thus  bring  the 
holding  brake  into  action. 

A  four-part  rope  block  is  supplied, 
which  has  a  steel  yoke  and  a  forged 
steel  hook,  working  on  a  swivel.  The 

hoisting  drum  has   right-   and  left- 

FIG.   2— EXPOSED   END   VIEW  SHOW- 
IXG  CYLINDER  BODY 

bearings  and  is  mounted  on  and 
rotated  about  a  central  hollow  shaft. 
This  hollow  shaft  is  the  valve  of  the 

pump  and  contains  the  inlet  and  ex- 
haust ports  for  the  fluid.  While  the 

cylinder  body  is  a  solid  casting,  it 
holds  several  radial  cylinders,  seven 
in  the  pump  illustrated  in  Fig.  2.  In 
each  radial  cylinder  a  plunger  oper- 

ates. This  plunger  is  fastened  to  a 
gudgeon  pin,  which  in  turn  engages 
in  a  groove  of  a  circular  ring  casting 

known  as  the  "floating  ring." 
Although  the  plungers  always 

rotate  with  the  cylinder  body,  the 
floating  ring  may  or  may  not,  as  it 

adjusts  itself  to  the  operating  con- 
ditions. The  floating  ring  is  sup- 

ported on  roller  bearings,  which  may 
be  shifted  at  will  to  either  side  of 
the  center  of  the  pump,  carrying  the 
ring  with  them.  By  shifting  this 
floating  ring,  the  length  of  stroke 
can  be  varied,  and  as  the  ring  passes 
from  one  side  of  the  center  to  the 

other,  the  direction  of  flow  is  re- 
versed. The  extent  to  which  the 

floating  ring  is  shifted  from  the 
center  determines  the  length  of 
stroke  and,  accordingly,  the  volume 
of  fluid  delivered. 

The  pumps  are  built  in  capacities 
ranging  from  3  to  110  gal.  per 
minute  maximum  discharge,  and 
with  maximum  pressures  ranging 
from  3,500  to  2,200  lb.  per  sq.in.,  re- 

spectively. All  the  pumps  can  be 
direct-connected  to  motors,  and  when 
so  connected  they  require  motors  of 
1,250  r.p.m.  with  horsepower  ratings 
varying  from  2.75  to  64. 

PIG.    1— EXPOSED  SIDE  VIEW  OF  "LO-HED"  MONO-RAIL  ELECTRIC   HOIST 

moved  without  disturbing  the  other 
parts  of  the  hoist,  even  with  a  full 
load  on  the  hook,  if  necessary.  It  is 
equipped  with  ball  bearings  and  a 
large  diameter  shaft.  A  dust-  and 
moisture-proof  controller  is  provided, 

which  is  held  in  the  "off"  position  by 
a  return  spring.  As  soon  as  the 

operator  releases  the  pull  on  the  con- 
troller handles,  the  hoist  stops. 

All  the  shafts  are  of  high-carbon 
steel,  with  roller  bearing  races 

pressed  on  the  ends.  Hyatt  "high- 
duty"  type  roller  bearings  are  used 
throughout.  The  hoisting  drive  em- 

ploys spur  gears  made  of  forged  steel 
and  contained  in  the  end  housing,  as 
shown  in  Fig.  2.  All  gears  can  be 
removed  from  their  shafts.  They 

operate  in  a  bath  of  oil  and  auto- 
matically "splash  lubricate"  all  the 

main  bearings.  The  Alemite  system 
is  used  for  all  bearings  not  oiled  by 
the  reservoir  splash  system. 

The  end  housing  also  contains  the 
automatic     lowering     brake,     which 

hand  grooves,  which  coil  the  rope  in 
a  single  layer  and  are  of  sufficient 
depth  to  take  the  full  diameter  of  the 
cable.  The  plow  steel  hoisting  cable 
is  connected  to  the  exterior  of  the 

FIG.   2— E.XU   HOUSING  SHOWING 
GEARS 

drum  in  a  manner  to  facilitate  easy 
removal  and  replacement. 

The  hoists  are  made  in  two  types. 

Type  H  has  either  a  plain  or  motor 
trolley,  with  capacities  ranging  from 
.2,000  to  12,000  lb.,  while  type  B  can 
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be  furnished  without  a  trolley  or 
with  the  plain  trolley.  Its  capacities 
range  from  1,000  to  6,000  lb.  The 
hoist  is  regularly  equipped  with  a 

single-speed,  rope  operated,  a.c.  con- 
troller or  a  three-speed,  rope  oper- 

ated, d.c.  controller.  Dynamic  low- 
ering (foundry  type)  or  remote 

control  type  controllers  can  also  be 
furnished.  The  headroom  required 
on  these  hoists  ranges  from  10  in.  on 
a  1-ton  hoist  to  14  in.  on  a  3-ton 
hoist. 

•   
Allan  "Cyl-Grind"  Portable 

Internal  Grinder 

The  accompanying  illustration 
shows  a  portable,  adjustable  grinder, 

known  as  the  "Cyl-Grind,"  that  has 
recently  been  placed  on  the  market 

by  the  Allan  Manufacturing  &  Weld- 
ing Co.,  Buffalo,  N.  Y.  While  in- 

tended for  the  removal  of  excess 
metal  and  high  spots  on  cylindrical 

surfaces,  it  may  be  used  on  flat  sur- 
faces as  well. 

The  grinder  can  be  adjusted  or  set 
to  suit  the  radius  of  the  cylinder 
it  is  desired  to  finish,  and  it  is  said 
to  leave  a  smoothly  ground  surface. 
This  setting  may  be  made  while  the 
wheel  is  in  motion  and  the  legs  of  the 

main  housing  are  resting  on  the  cylin- 
der wall,  by  first  loosening  the  locking 

wedge  and  then  lowering  the  drive 

shaft  bearing  or  housing  that  car- 
ries the  grinding  wheel.  When  the 

desired  adjustment  has  been  made 
the  locking  wedge  is  tightened, 
thereby  locking  the  drive  shaft  in 
the  main  housing.  The  grinding 
may  then  be  started. 

Two  sizes  are  available.  Type  A 
for  automobile  cylinder  blocks  and 
Type  B  for  air,  steam  and  water 
cylinders  of  the  larger  diameters. 
The  former  type  is  for  radii  from 
21i  in.  to  flat,  has  a  wheel  2x111  in. 
and  requires  a  i-hp.  motor.  The  latter 
is  for  radii  from  4J  in.  to  flat,  has  a 

wheel  4x11  in.  and  requires  a  i-hp. 
motor.  Both  types  may  be  supplied 
with  a  motor  and  flexible  shaft. 

Erie  Board  Drop  Hammer 
Among  the  outstanding  features 

of  a  board  drop  hammer,  shown  in 
the  illustration  herewith,  that  has 
recently  been  developed  by  the  Erie 
Foundry  Co.,  Erie,  Pa.,  are  the 
wedge  adjustment  of  the  frames 
across  the  anvil,  the  use  of  the  bolts 
and  separators  between  the  frames 
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at  the  bottom  and  an  improved  type 
of  latch.  The  use  of  wedges  for 
adjusting  the  frames  across  the 
anvil  was  formerly  employed  on 
heavy  steam  hammers,  and  its  use 
eliminates  the  screw  adjustment. 

Another  factor  tending  to  main- 
tain the  alignment  of  the  whole 

machine  is  the  use  of  tie  bolts  and 
separators  between  the  frames  at  top 
and  bottom,  both  front  and  rear. 
The  separators  prevent  binding  of 
the  ram  in  the  guides  and  yet  min- 

imize the  amount  of  play. 
Several  improvements  have  also 

been  made  in  the  operating  mech- 
anism. When  the  friction  bar  drops 

vertically  in  the  guides,  the  latch  bar 
is  moved  by  the  descending  ram 
from  under  a  block  which  fits  against 
a  shoulder  on  the  bar.  As  the  ram 
ascends,  a  hickory  pin  strikes  one 
end  of  the  roll  release  lever,  which  is 
pivoted  on  a  block  clamped  to  the 
friction  bar,  and  thus  the  friction 
bar  is  lifted  gradually  and  without 

shock.  The  other  end  of  the  roll  re- 
lease lever  bears  on  a  pin  which  is 

adjustable  up  and  down  on  a  rack 
cast  on  the  frame,  by  means  of  which 
the  length  of  stroke  can  be  varied. 
A  crosshead  construction  is  used  at 
this  point  to  reduce  the  wear  and 
shock.  The  point  of  knock-off  can  be 
conveniently  changed  by  means  of 
an  adjustable  screw. 

Anvil  blocks  are  available  in  the 
ratio  of  15  to  1  or  of  20  to  1  to  the 

weight  of  the  ram  and  can  be  fur- 
nished as  either  semi-steel  or  open- 

hearth  steel  castings.  The  sow  block 
is  of  forged  steel  and  is  held  in  the 
anvil  by  planing  the  side  opposite  to 
the  key  to  a  V,  tapering  at  a  10-deg. 
angle  each  way,  and  also  tapering 
in  a  vertical  plane.  No  dowels  are 
required  and  it  is  claimed  that  the 
harder  the  block  is  hammered  the 
tighter  it  is  held. 

Chrome-nickel  steel  forgings  are 
used  for  the  various  parts  of  the 
latch  and  roll  release  mechanisms,  as 
well  as  the  friction  bar,  roll  shafts 
and  the  housing  bolts.  The  ram  is 
an  open-hearth  steel  casting,  cast  by 
a  special  process  to  obtain  a  dense 
structure  of  metal.  All  the  main 

bearings  are  phosphor-bronze  bushed. 
Like  the  anvil,  the  standard  frame  is 
made  from  semi-steel,  but  it  can  be 
furnished  as  an  open-hearth  steel 
casting.  The  ram  is  available  in 
either  forged  or  cast  steel,  and  the 
pulleys  in  wood,  paper  or  steel. 

These  drop  hammers  are  built  in 
seventeen  sizes  having  rams  weigh- 

ing from  200  to  4,000  lb.,  inclusive, 
and  with  ram  areas  of  from  7x9  in. 

to  26x24  in.  The  over-all  heights 
from  the  floor  to  the  top  of  the  board 
when  raised  to  give  the  extreme  fall 
vary  from  10  ft.  8  in.  to  22  ft.  6  in., 
while  the  frame  lengths  vary  from 
50  to  128  inches. 

Procunier  Bench  Tapping 
Machine 

An  improved  clutch  mechanism, 
a  "double-jaw"  chuck  and  a  safety 
friction  slip  are  features  of  the 
bench  tapping  machine  illustrated 
herewith  and  recently  placed  on  the 
market  by  William  L.  Procunier,  18 
S.  Clinton  St.,  Chicago,  111. 

The  clutch  is  of  the  ring  type  that 
engages  instantly  when  the  machine 
is  reversed.  It  can  be  easily  re- 

placed when  worn  out.  A  hardened 
steel  "double-jaw"  chuck  provides 
the  grippin::  mechanism.     With  this 



856 AMERICAN     MACHINIST Vol.  58.  No.  23 

chuck,  the  tap  is  gripped  on  the 
squared  end  with  one  pair  of  jaws, 
and  on  the  round  shank  with  the 
other.  This  double  hold  increases 
the  life  of  the  tap,  since  it  is  driven 
by  the  jaws  holding  the  square  of 
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the  tap  and  merely  gripped  and 
centered  by  the  jaws  holding  the 
shank.  The  safety  friction  also  pro- 

longs the  life  of  a  tap  for  when  the 
tap  hits  the  bottom,  the  safety 
friction  members  slip  and  prevent 
the  tap  from  breaking. 

The  machine  can  be  furnished  in 
four  sizes  having  jaw  capacities  of 

0  to  A  in.,  A  to  I'g  in.,  .■;;  to  S  in.  and 
i  to  i  in.,  respectively,  and  made 
with  or  without  the  safety  friction 
attachment. 

The  Microgage 
The  precision  tool  shown  in  Fig.  1, 

designed  to  supplant  snap  and  limit 
gages  as  applied  to  repetition  or  pro- 

duction work,  has  been  placed  on  the 

FIG.   1— THE  MICROGAGE 

market  by  the  Microgage  Co.,  P.O. 
Box  1,126,  Boston,  Mass.  As  its 
name  implies,  the  tool  is  a  gaging 
rather  than  a  measuring  instrument 
and,  though  it  indicates  variations 
in  size  directly  in  thousandths  of  an 

inch,  its  oflSce  is  that  of  a  compar- 
ator determining  by  what  amount 

a  piece  of  work  departs  from  the 
exact  size  of  the  standard  to  which 
the  tool  has  previously  been  set. 

Its  principle  is  that  of  a  microm- 
eter screw,  which  is  turned  into  con- 
tact with  the  work  by  the  tension  of 

a  spiral  spring  and  governed  by 
retarding  and  locking  devices  so  that 
the  pressure  of  contact  is  always 
uniform  and  is  not  subject  to  varia- 

tion due  to  the  personal  factor. 
Before  issuing  the  tool  to  a  ma- 

chine operator,  the   gage   setter   or 

FIG.    2- 
-JIEASURING   DIAL 
MICROG.\GE 
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foreman  adjusts  it  to  give  a  zero 
reading  upon  a  standard  plug  or 
gage  block  of  the  size  required  to  be 
duplicated.  The  zero  line  of  the  dial 
then  corresponds  to  a  mark  at  the 
center  of  the  right-angled  portion  of 
the  pointer,  as  shown  in  Fig.  2.  This 
arrangement  makes  a  convenient 
tolerance  indicator  when  gaging  the 
work,  as  any  deviation  of  the  work 
above  or  below  standard  is  instantly 
shown,  both  in  amount  and  direction, 
by  the  position  of  the  zero  line  of  the 
dial  in  relation  to  the  stationary 

pointer. 

The  microgage  is  a  "one-hand" 
tool.  To  apply  it  to  the  work  the 
dial  is  turned  back  sufficiently  far 
to  allow  the  work  to  clear  the  meas- 

uring spindle,  in  which  open  position 
the  latter  is  held  by  the  automatic 
brake.  As  the  work  touches  the 
central  button,  the  brake  is  released 
and  the  measuring  spindle  is  rotated 
by  the  driving  spring  until  it  con- 

tacts with  the  work,  in  which  posi- 
tion it  is  locked  and  the  tool  may  be 

withdrawn  for  reading.     It  is  thus 

applicable  to  the  work  in  any  posi- tion. 

The  tool  is  made  in  sizes  from  1 
in.  to  5  in.,  increasing  by  half  inches, 
as  the  range  of  each  individual  tool 
is   i   inch. 

Arrow  Motor-Driven  Cen- 

trifugal Coolant  Pump 

The  ring-oiled  packing  gland  fea- 
ture described  on  page  77,  Vol.  55,  of 

the  American  Machinist  is  included 
in  the  motor-driven  centrifugal  cool- 

ant pump  recently  placed  on  the  mar- 
ket by  the  Arrow  Pump  Co.,  Buhl 

Building,  Detroit,  Mich.  While  this 
pump  is  adaptable  to  a  number  of 
uses,  it  is  primarily  intended  for  cir- 

culating the  cutting  lubricant  to  cut- 
ting tools  in  machine  shops,  since  its 

construction  is  such  as  to  resist  the 
injurious  effects  of  abrasives  present 
in  coolants. 

The  pump  is  of  the  centrifugal 
type  with  only  one  working  part,  the 
impeller.  A  priming  chamber  enables 
it  to  retain  its  prime,  and  to  work 
within  its  suction  capacity  above  the 
level  of  the  supply  without  the  use  of 
a  mechanical  prime  retainer  such  as 
foot  or  check  valves,  which  in  this 
type  of  service  are  not  dependable  on 
account  of  dirt  and  chips  preventing 

them  from  seating  tightly.  The  con- 
struction of  the  pump  prevents  the 

liquid  being  pumped  from  coming  in 
contact  with  the  bearings,  and  pro- 

vides a  positive  supply  of  oil  to  the 
bearings  by  means  of  the  ring  oilers. 

The  unit  has  a  capacity  capable  of 
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supplying  a  group  of  machines  from 
a  central  supply,  and  thus  serves  to 
eliminate  the  use  of  the  small  in- 

dividual pump  on  each  machine.  The 
entire  unit  is  compact,  requires  no 
base  and  can  be  assembled  for  either 
floor  or  side  wall  mounting.  It  is 
claimed  that  as  both  motor  and  pump 

bearings  are  ring-oiled  from  large  oil 
wells,  the  pump  may  be  located  in 
isolated  places  where  it  will  require 
little  or  no  attention  for  long  periods 
of  time. 
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Eight-Hour  Day  Favored 
By  Engineers 

Leading  engineers  join  in  a  public 
statement  in  favor  of  the  eight-hour 
day  in  the  steel  industry.  The  state- 

ment was  issued  following  a  meeting 
held  in  New  York  recently  between  Dr. 
Mortimer  E.  Cooley,  president  of  the 
Federated  American  Engineering  So- 

cieties, and  Dr.  Harrison  E.  Howe, 
chairman  of  the  committee  on  work 
periods  in  continuous  industries.  L.  W. 
Wallace,  executive  secretary  of  the  fed- 

erated societies,  joins  in  the  support  of 
the  eight-hour  day. 

The  statement  of  the  engineers  says 
in  part: 

It  is  the  business  of  the  engineer  to 
bring  about  a  better  social  order.  It  is 
up  to  him  to  ascertain  the  exact  con- 

ditions of  industry  as  they  affect  both 
employer  and  employee.  Naturally  this 
embraces  the  question  as  to  how  many 
hours  a  day  a  man  should  work.  To 
answer  this  question  the  engineer  has 
made  a  scientific  attack  on  facts. 

"The  committee  which  had  this  in- 
quiry in  charge  has  spent  more  than 

two  years  in  the  investigation  of  forty- 
three  continuous  industries — industries 
running  twenty-four  hours  a  day,  and 
observed  conditions  affecting  every 
class  of  continuous  worker,  from  the 
bellhop  to  the  steel  worker.  It  was 
found,  indisputably,  that  the  twelve- 
hour  shift  is  not  economically  neces- 

sary and  that  continuous  industry  can 
be  run  with  a  profit  with  the  shorter 

working  day.' 
  * 

Second  Hearing  for  Rail 
m  Consolidation 

Further  consideration  by  the  Su- 
preme Court  of  the  Southern  Pacific- 

Central  Pacific  R.R.  merger  was  sug- 
gested by  the  Department  of  Justice  in 

a  brief  filed  recently  at  St.  Paul  before 
the  Federal  Circuit  Court. 

In  view  of  the  conflict  between  the 
Supreme  Court  decision  ordering  the 
Southern  Pacific  to  release  its  hold  on 
the  Central  Pacific  and  a  later  Inter- 

state Commerce  Commission  order  per- 
mitting the  combination  to  continue  on 

the  ground  of  public  interest,  the  Gov- 
ernment suggested  that  the  highest 

Court  should  '"ve  new  consideration  to 
the  whole  matter. 

ments  in  Western  Pennsylvania  are 
rushed  with  new  orders,  and  are  still 
behind  in  old  deliveries,  so  that  their 
need  of  machinery  and  machine  tools 
has  not  abated.  The  Westinghouse 
companies  have  all  been  ordering 
heavily  in  the  past  few  months,  and  will 
still  ke^  on  ordering,  for  they  are  be- 

hind with  old  orders,  especially  in  elec- tric motors. 
In  the  smaller  machine  parts  there 

are  orders  coming  in  daily  that  in  the 
aggregate  make  a  fair  day's  business. 
With  a  number  of  crane  awards  being 
made  every  once  in  a  while,  the  dealers 
are  able  to  dispose  of  one  or  two  tools 
at  a  time  every  day  or  so.  Dealers  are 
looking  for  something  by  way  of  an- 

nouncement by  the  Pennsylvania  R.R., 
ordering  machinery  and  tools  for  the 
shops  at  Conway,  not  far  from  Pitts- 
burgh. 

  •   
Arguments  for  Railroad 

Merger  Heard 
Plans  of  the  New  York,  Chicago  & 

St.  Louis  (Nickel  Plate)  R.R.  holders 
to  consolidate  that  property  with  the 
Toledo,  St.  Louis  «&  Western,  Lake  Erie 
&  Western  and  other  railroad  com- 

panies were  questioned  recently  by 
Interstate  Commerce  Commission  ex- 

aminers assigned  to  make  preliminarv 
investigation,  who  suggested  that  the 
proposal  might  be  out  of  harmony  with 
the  provisions  of  the  Transportation 
Act  and  with  the  general  program  of 
railroad   consolidation. 
The  commission,  however,  declared 

the  report  not  "to  be  interpreted  as 
reflecting  tentative  conclusions"  and 
set  the  questions  for  hearing  and  argu- 

ment for  June  9  before  the  full  com- 
mission. 

No  Complaint  on  Business 
In  Pittsburgh 

Pittsburgh  dealers  in  machine  tools 
continue  to  report  business  as  good,  and 
in  some  places  improving  right  along. 
Among  the  big  companies  giving  out 
orders  in  the  past  two  or  three  weeks 
is  the  National  Tube  Co.,  which  is  con- 

stantly adding  to  its  lists  of  tools  of 
every  description.  There  have  been 
some  railroad  orders  placed  in  this  dis- 

trict in  the  past  ten  days,  giving  a  little 
tone  to  the  buying  movement,  which 
already  has  a  carrying  momentum. 

Nearly  all  of  the  electrical  establish- 

Credit  Situation  Sound 

Says  Tregoe 
The  credit  situation  is  absolutely 

sound  and  there  is  justification  for 
nothing  but  optimism  as  to  the  future 
of  business,  according  to  the  June 
monthly  letter  of  Secretary-Treasurer 
J.  H.  Tregoe,  now  on  its  way  to  the 
thirty  odd  thousand  commercial  and 
banking  credit  managers  who  represent 
their  concerns  in  the  National  As€ocia- 
tion  of   Credit  Men. 

This  observer  says  that  a  sifting 
process  is  going  on,  a  separating  of  the 
sheep  from  the  goats.  Skillful  busi- 

ness administration  is  meeting  present 
emergencies,  while  enterprises  unskill- 
fully  administered  are  going  under  or 
finding  it  extremely  diflicult  to  come 
through  with  a  profit.  The  lesson  in 
this  is  that  slipshod  methods  are  certain 
to  pull  a  business  down,  that  business 
must  be  organized  and  conducted  with 
a  fearless  demand  for  good  system. 

Reverting  to  the  conditions  of  two 
months  ago,  when  production  was  in 
many  lines  apparently  at  its  capacity 
and  everything  seemed  to  be  moving 
carefree,  there  were  distinct  evidences 
of  overplay  and  of  tendencies  that 
would  result  in  reaction,  says  Mr. 
Tregoe. 

Advertising  Clubs  Meet 
In  Atlantic  City 

Advertising  in  all  its  phases  was  dis- 
cussed at  the  nineteenth  annual  con- 

vention of  the  Associated  Advertising 
Clubs  of  the  World,  which  opened  Mon- 

day on  the  Steel  Pier,  Atlantic  City, 
and  continued  until  Thursday.  It  was 
the  largest  convention  in  the  history  of 
the  advertising  profession. 

Len  D.  Alga  presided  at  the  first  ses- 
sion which  was  termed  an  inspirational 

meeting  and  Lou  E.  Holland  presided 
at  the  general  meeting  that  was  held 
directly  following.  In  the  afternoon 
C.  K.  Woodbridge,  president  of  the 
Dictaphone  Corp.  presided.  Tuesday 
was  called  the  open  session  day  when 
many  sub-sessions  were  held.  On  Wed- 

nesday W.  Frank  McClure,  vice-presi- 
dent of  Albert  Frank  &  Co.  presided 

and  Thursday  morning  Mr.  Holland 
again  assumed  the  chairmanship. 

Speakers  of  note  who  were  on  the 
various  programs  were:  Fred  B. 
Smith  of  the  H.  W.  Johns-Manville  Co., 
former  Senator  Walter  B.  Edge  of  New 
Jersey,  W.  S.  Crawford,  a  British  ad- 

vertising man,  RobeH  Lynn  Cox,  vice- 
president  of  the  Metropolitan  Life  In- 

surance Co.,  Frederick  M.  Feiker  of  the 
McGraw-Hill  Co.,  Floyd  W.  Parsons,  a 
writer  on  economic  subjects  for  the 
Saturday  Evening  Post,  George  M. 
Graham,  vice-president  of  the  Chandler 
Motor  Car  Co.,  Carl  Williams,  presi- 

dent of  the  Cotton  Growers  Exchange, 
E.  T.  Meredith,  former  secretary  of 
agriculture,  Roger  W.  Babson,  a  writer 
of  economics  and  finance,  G.  Lynn  Sum- 

ner, advertising  manager  of  the  Inter- 
national Correspondence  Schools,  Stan- 

ley Q.  Grady,  director  of  sales  and  ad- 
vertising for  the  Dairymen's  League, 

and  many  others. 

_  While  the  main  meetings  were  in  ses- 
sion, there  were  scores  of  specialized 

gatherings  in  hotels  throughout  Atlan- 
tic City.  These  included  Advertising 

Specialty  Association,  Agricultural  Pub- 
lishers Association,  American  Associa- 

tion of  Advertising  Agencies,  American 
Photo-Engravers  Association,  Associ- 

ated Business  Papers,  Associated  Retail 
Advertisers,  Church  Advertising  De- 

partment, Community  Advertising  De- 
partment, Direct  Mail  Advertising  As- 

sociation and  Graphic  Arts  Association, 
Directory  and  Reference  Media  Depart- 

ment, Financial  Advertisers  Associa- 
tion and  Industrial  Advertisers  As- 

sociation and  many  other  affiliated 
associations. 

Also  dealing  with  their  problems 
were  the  National  Association  of 
Newspaper  Executives,  National  Asso- 

ciation of  Theatre  Program  Publishers, 
Poster  Advertising  Association,  Pub- 

lic Utilities  Advertising  Association, 
Screen  Advertisers  Association,  Associ- 

ation of  Newspaper  Classified  Advertis- 
ing Managers,  Conference  of  Advertis- 
ing Women,  Club  Secretaries'  Confer- 
ence, educational  Conference,  National 

Association  of  Teachers  of  Advertising 
and  a  meeting  of  insurance  advertising men. 
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Railroads  Argue  Cause 
Before  Coal  Probe 

Adoption  of  a  policy  by  the  American 

people  which  will  ensure  the  railroads 

of  this  country  fair  treatment  and  en- 
able them  to  work  out  their  problems 

without  fear  of  action  "of  a  confisca- 
tory nature"  for  a  time  at  least  was 

urged  in  a  report  filed  this  week  with 
the  United  States  Coal  Commission  by 

a  special  committee  appointed  by  the 

American  Railway  Association  to  ren- 
der such  assistance  as  possible  to  the 

fact  finding  Commission. 

The  report  supplements  a  prelimi- 
nary one  filed  five  months  ago  by  the 

special  committee  of  which  J.  E. 

Roberts,  of  Albany,  N.  Y.,  superin- 
tendent of  transportation  of  the  Dela- 

ware &  Hudson  Co.,  is  chairman. 
In  concluding  its  report  as  to  the 

causes  of  the  fuel  situation  and  possi- 
ble remedies  the  report  said: 

"There  can  be  no  doubt  that  the  rail- 
roads of  the  United  States  are  vitally 

interested  in  the  work  of  your  Com- 
mission. It  has  been  said  that  the  prin- 

cipal problem  of  the  coal  industry  is 
the  problem  of  distribution.  Without 
committing  ourselves  to  the  absolute 
correctness  of  this  statement,  we  are 

sensible  of  the  fact  that  the  coal  indus- 
try cannot  be  put  upon  a  sound  basis 

acceptable  to  the  American  people  un- 
less coal  is  transported  with  reasonable 

promptness  and  in  the  most  efficient 
manner.  It  is  the  task  of  the  railroads 
to  furnish  this  transportation.  This 

task  has  been  rendered  difficult  by  cer- 
tain features  characterizing  the  produc- 

tion of  coal  which  your  Commission 
thoroughly  understands  and  which  all 
students  of  the  problem  are  endeavor- 

ing to  eliminate. 

Steady  Transportation 

"It  is  clear  that  if  some  method  could 
be  devised  whereby  the  amount  of  coal 
which  the  country  demands  could  be  re- 

moved throughout  the  year  in  fairly 
constant  quantities  so  that  heavy  sea- 

sonal movements  would  be  avoided,  the 
railroads  of  the  country  are  sufficiently 
equipped  to  take  care  of  the  demands 
upon  them  in  a  satisfactory  manner. 
Even  if  allowance  is  made  for  an  in- 

creased demand  for  coal  during  the 
period  of  heaviest  domestic  consump- 

tion the  railroads  could  meet  the  situa- 
tion without  serious  cause  for  com- 

plaint. But  the  railroads  do  not  feel 
that  they  are  properly  censurable  for 
not  being  able  to  meet  all  the  demands 
for  transportation  in  years  when  strikes 
in  the  coal  industry  have  stopped  pro- 

duction for  a  considerable  period  mak- 
ing it  necessary  to  crowd  a  year's  busi- ness into  a  few  months  and  that  too  at 

a  time  when  there  is  the  heaviest  move- 
ment of  other  seasonal  commodities." 

The  report  calls  attention  to  over- 
development in  the  bituminous  coal  in- 

dustry. In  1921  there  were  8,038  mines, 
exclusive  of  wagon  mines,  in  operation, 
an  increase  of  38  per  cent  over  the 
number  in  1910,  while  there  was  no  in- 

crease in  production. 
"This  means,"  said  the  report,  "that 

the  railroads  were  called  upon  to  divide 
equipment  and  other  transportation 
facilities  among  2,221  more  mines  than 
•would  have  been  necessary  had  the 
average  production  per  mine  been  main- 

tained on  the  1910  basis." 
In  1920,  according  to  the  i;eport, 

bituminous  coal  mines  ordered  16,357,- 
514  cars,  which  on  the  basis  of  an  aver- 

age  loading  of  50   tons   per  car  would 
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have  transported  817,876,000  tons.  Ac- 
tual production  of  the  mines  was  568,- 

667,000  tons.  The  tonnage  for  which 
cars  were  ordered,  the  report  points 

out,  was  therefore  in  excess  of  the  ton- 
nage actually  produced  by  249,209,000 

tons  or  by  44  per  cent. 
The  report  says  that  there  has  been 

a  general  increase  in  efficiency  on  the 

part  of  the  railroads  in  freight  trans- 
portation in  recent  years.  In  1922,  the 

report  said,  Class  One  railroads  handled 
19.2  per  cent  more  revenue  freight, 
measured  in  net  ton  miles,  with  9i  per 
cent  less  freight  train  miles  than  in 
1914.  In  1921  the  performance  was  7.7 
per  cent  more  freight  traffic  than  in 
1914  with  ISi  per  cent  less  train  miles. 

Survey  Shows  New  York 
To  Be  Prosperous 

Detailed  analysis  of  the  conditions  of 
industry  in  New  York  State,  just  com- 

pleted by  the  National  Association  of 
Manufacturers  and  made  public  re- 

cently, indicates  that  business  is  in  a 
healthy  condition  and  that  prospects  for 
Fall  are  equally  bright. 

The  survey  disclosed  that  there  is  an 
increase  of  employment,  many  factories 
finding  difficulty  in  keeping  their 
forces  complete;  wages  have  increased; 
sales  are  keeping  up  with  production 
and  passing  it  in  some  instances,  and 
there  has  been  an  almost  total  absence 
of  labor  disturbances. 
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Industry  Remains  Active 

Report  Shows 
Most  manufacturers  of  iron  and  steel 

castings  have  continued  to  receive  sub- stantial business  from  the  machine  tool 
and  various  other  industries,  and  fac- 

tories making  machinery  and  machine 
tools  have,  in  general,  been  busy  on 
orders  from  textile  plants,  automobile 
manufacturers,  sugar  refineries,  and 
the  building  trades,  states  the  official 
publication  of  the  Third  Federal  Re- 

serve District,  Philadelphia.  It  is  ap- 
parent that  the  demand  for  heavy 

products  is  considerably  easier,  but  the 
lull  in  buying  has  as  yet  affected  few 
of  the  specialties.  The  decreased  buy- 

ing is  reflected  in  the  unfilled  orders  on 
the  books  of  the  United  States  Steel 
Corp.,  which  fell  from  7,405,332  tons  on 
March  31  to  7,288,509  tons  on  April  30, 
a  decline  of  114,823  tons.  This  decrease 
is  the  first  one  reported  this  year. 

As  far  as  can  be  determined,  finished 
stocks  in  most  cases  are  only  moderate 
and  are  decreasing.  This  gives  strength 
to  the  view  that  consumption  has  kept 
pace  with  production.  In  many  in- 

stances production  schedules  continue 
to  be  curtailed  by  lack  of  labor.  Man- 

ufacturers are  almost  unanimous  in 
their  reports  of  shortage  of  workers, 
and  numerous  advances  have  been  made 
of  from  5  to  15  per  cent  in  wages.  In 
many  instances,  however,  these  in- 

creases have  not  appreciably  relieved 
the  shortage. 

Machinery  and  Machine  Tools  Form  Interesting 
Exhibit  at  Gothenburg  Fair 

Perhaps  the  most  striking  and  well 
planned  exhibition  of  machinery,  ma- 

chine tools,  and  inventions  to  be  seen 
in  Europe  this  year  is  the  machinery 
exhibit  of  the  Jubilee  Exposition  in 
Gothenburg,  Sweden,  that  began  May  8 
and  continues  until  September  30.  Most 
of  the  exhibits  are  arranged  in  the  great 
machinery  hall,  a  gigantic  wooden 
structure  built  for  the  occasion.  Other 
exhibits  are  to  be  seen  in  surrounding 
buildings,  especially  the  displays  de- 

voted to  the  history  of  machinery  show- 
ing the  development  of  certain  mechan- 
ical principles  throughout  the  centuries. 

All  the  exhibits  at  Gothenburg  are 
collective,  that  is,  all  firms  manufac- 

turing the  same  kind  of  article  show 
in  one  display,  thus  making  it  easier 
for  the  visitor  to  take  in  at  a  glance 

what  is  shown.  Among  the  things  which 
are  creating  most  interest  at  Gothen- 

burg this  year  are  the  great  Diesel 
motors.  Other  things  that  are  interest- 

ing travelers  are  the  Ljungstrom  tur- 
bine engine;  the  vapor  accumulator  and 

the  air  preheater  for  saving  steam  and 
fuel;  the  Dalen  aerial  signal  lights  with 
the  Dalen  sun  valve  that  turns  these 
lights  on  and  off  automatically  at  dark 
and  at  daybreak,  light  causing  the  valve 
to  expand  and  so  turn  off  the  mechan- 

ism and  darkness  causing  it  to  contract 
and  turn  it  on.  Other  interesting  ex- 

hibits are  those  of  machine  tools  and 
tool  steel,  the  SKF  ball  bearing  exhibits 
the  de  Laval  separator  exhibits,  various 
regulators  for  electric  current,  gas, 
fluids  and  moisture,  automatic  switches, 
and  other  new  devices. 

MACHINERY 
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A.  S.  M.  E.  Spring  Meeting  at  Montreal 
Maay  brilliant  papers  are  read  at  the  sessions  held  this  year  at  Montreal  with  the  Engineering 

Institute  of  Canada — Excursions  and  inspection  trips  were  both  enjoyable  and  edu- 
cational— Fred  R.  Low  nominated  for  president  ^^^ 

THIS  year's  Spring  meeting  of  
the 

American  Society  of  Mechanical 
Engineers  was  held  at  the  Mount 

Royal  hotel,  Montreal,  May  28-31.  It 
was  somewhat  in  the  form  of  a  joint 
meeting,  the  Engineering  Institute  of 
Canada  acting  as  host  and  providing 
some  of  the  papers. 

The  advance  guard  reached  Montreal 
Sunday  morning  and  spent  the  day  look- 

ing over  the  sights  and  renewing  old 
acquaintances.  On  Monday  morning 
the  council  met  and  in  the  afternoon  a 
business  meeting  was  held.  At  this 
session  President  John  L.  Harrington 
introduced  President  Francis  of  the 
E.  I.  C.  who  wel- 

comed the  dele- 
gates to  Montreal. 

Mr.  Harrington 
then  announced 
to  those  present 
that  the  next 
Spring  meeting 
would  be  held  in 
Cleveland  and  i  n- 
troduced  John 
Price  Jackson  of 
Philadelphia,  who 
addressed  the 
meeting  on  the 
plans  being  made 
for  the  .sesQui- 
centennial  celebra- 

tion to  be  held  in 
1926  in  Philadel- 
phia. 

Mr.  Jackson  told 
of  the  great  ex- 

hibits of  industry 
and  the  arts  that 
are  being  provided 
for,  but  said  that 
the  underlying 
thought    in    the 
plans  for  the  celebration  was  one  of 
education  and  inspiration  of  the  world 
in  fields  of  peaceful  endeavor.  He 
emphasized  the  international  character 
of  the  exhibits  and  of  the  various  gath- 

erings to  be  held. 
Following  Mr.  Jackson's  address, 

Calvin  W.  Rice  gave  his  illustrated  talk 
on  his  trip  to  South  America.  In  the 
evening  there  was  a  joint  dinner  of 
councils  of  the  two  societies  at  the 
St.  James  Club. 

Inspection  Trips 

On  Tuesday  afternoon  the  power 
members  inspected  the  Cedar  Rapids 
hydro-electric  plant,  while  the  rest  of 
the  party  visited  the  Angus  shops  of 
the  C.  P.  R.  A  special  chair-car  train 
was  put  at  the  disposal  of  the  visitors 
and  the  hospitality  of  the  railroad  com- 

pany in  the  form  of  liquid  refreshments 
and  smokes  was  thoroughly  enjoyed.  A 
most  remarkable  incident  was  the  fact 
that  on  the  return  trip  every  bit  of 
ginger  ale  was  consumed  before  the 
train  left  the  shops.  Just  why  this 
should  happen  while  there  was  still  a 
copious  supply  of  ale  and  lager  rather 
passes  comprehension. 

In  the  evening  a  smoking  concert  was 
tendered  to  the  A.S.M.E.  by  the  E.I.C. 
while  the  ladies  were  entertained  at 
bridge  in  another  part  of  the  hotel. 

On    Wednesday   morning   the   power, 

materials  handling  and  textiles  divisions 
held  meetings  and  in  the  afternoon  an 
inspection  trip  of  the  Montreal  harbor 
was  made  by  one  group  while  others 
visited  several  of  the  big  breweries.  A 
dinner  dance  ended  the  day. 
Three  sessions  were  held  simulta- 

neously on  May  29,  these  being  power, 
management  and  railroad.  The  first 
under  A.  G.  Christie  had  two  papers, 
"Power  Development  in  the  Province  of 
Quebec"  by  Julien  C.  Smith  and  one  on 
the  "Development  of  Hydro-Electric 
Power  Plants  in  Ontario"  by  Frederick 
A.  Gaby.  Both  are  members  of  the 
Engineering    Institute    of    Canada    and 
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Mr.  Gaby  is  also  a  member  of  the 
A.S.M.E.  Past  President  Kimball  pre- 

sided at  the  meeting  on  Management  at 
which  R.  B.  Wolf  presented  a  paper  on 
"Management  Engineering  in  the  Paper 
Industry"  and  Myron  A.  Lee  a  paper  on 
"A  Practical  Laboratory  and  Drawing 
Room  Course  in  Industrial  Engi- 

neering." Two  Railroad  Papehis 

The  railroad  session,  under  H.  H. 
Vaughn  had  two  very  interesting 

papers,  the  first  on  "Steel  Car  Construc- tion at  the  Angus  Shops  of  the  Canadian 
Pacific  Railway,"  that  appears  else- where in  this  issue  of  the  American 
Machinist  by  one  of  its  engineers,  H.  R. 

Naylor,  and  the  other  on  "Some  Recent 
Developments  of  the  Motor  Coach"  by 
C.  E.  Brooks,  chief  of  motive  power  of 
the  Canadian  National  Railways.  Mr. 
Naylor  showed  how  fixtures  and  as- 

sembling methods  increased  the  effi- 
ciency of  steel-car  building,  and  also 

cited  savings  due  to  improved  methods 
of  painting  lumber  for  wooden  cars.  A 
special  painting  machine  gives  the 
boards  a  priming  coat  as  they  come  from 
the  planer  and  handles  them  as  rapidly 
as  they  can  be  planed. 

Mr.  Brooks  pointed  out  the  develop- 
ments in  motor-driven  cars  for  use  on 

feeder  lines  where  a  frequent  service 
was  necessary  to  build  up  a  business. 

He  discussed  steam,  internal  combustion 
and  storage  battery  cars  and  pointed 
out  the  requirements  of  the  various 
kinds  of  service  for  feeder  lines.  He 
feels  that  the  small  car,  seating  from 
24  to  40  persons  and  weighing  from 
18,000  to  30,000  lb.,  is  solved  very  sat- 

isfactorily by  the  gasoline  motor  of  the 
automobile  type.  Larger  units,  to  seat 
from  40  to  60  people  and  to  carry  more 
baggage,  bringing  the  weight  up  to  50,- 
000  to  75,000  lb.  presents  a  more  diffi- 

cult problem. 
The  storage  battery  car  has  advo- 

cates for  both  services,  but  in  Mr, 
Brook's  opinion,  was  much  more  suit- able for  the  heavy 

car  class.  He 
brought  out  the 
interesting  fact 
that  internal  com- 

bustion motors 
had  a  much  longer 
life  in  vehicles  run- 

ning on  steel  rails 
than  in  motor  cars 
that  run  on  the 
highways  and 
placed  the  life  of 
a  motor  in  this 
service  at  from 
100,000  to  200,000 
miles  without  the 
serious  replace- 

ment of  parts. 
This  seems  to 
score  a  point  over 
the  motor  bus. 

Wednesday's  ses- sions were  devoted 

to  power,  port  de- 
velopment and  tex- tiles. The  first, 

under  L.  H.  Law- 
rence, dealt  with 

"Modern  Hydraulic  Turbines  of  Large 
Capacity"  by  H.  G.  Acres  of  the 
E.I.C.  and  "Sectionalization  and  Remote 
Control  of  High  Pressure  Steam  Lines" 
by  Peter  Payne  Dean.  H.  V.  Goes  pre- 

sided over  port  development  at  which 
Fred  M.  Cowie,  E.I.C,  presented  the 
"Harbour  of  Montreal"  and  Carroll  R. 

Thompson  gave  some  factors  of  "Ma- terials Handling  Influencing  Pier  De- 
sign." The  committee  on  formulas  also 

made  a  report.  Under  the  textile  divi- 
sion, F.  P.  Bascom  and  J.  C.  McDowell 

presented  a  paper  on  "Bleachery  Engi- 
neering and  Operation."  C.  R.  Main 

presided. Machine  Shop  Practice 

The  machine  shop  session  was  pre- 
sided over  by  F.  O.  Hoagland,  chair- 

man of  the  Machine  Shop  Practice  Divi- 
sion, the  first  paper  being  by  C.  R. 

Soderberg  of  the  Westinghouse  Electric 

&  Manufacturing  Co.,  on  "Recent  De- 
velopments in  Balancing  Machines."  He 

showed  a  new  type  of  machine  which 
has  been  developed  especially  for  the 
balancing  of  rotors  used  in  electrical 
machinery  but  is,  of  course,  applicable 
to  other  kinds  of  rotating  bodies.  This 
was  discussed  by  Messrs.  Eaton  and 
Britton,  both  of  the  same  company. 
R.  G.  Nye  of  the  Buffalo  Steam  Pump 
Co.  was  interested  in  its  application  to 
centrifugal   pumps   and    C.   A.  Johnson 
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of  the  Gisholt  Machine  Co.  sent  in  a  de- 
scription of  its  precision  balancing 

macnine. 
Following  this  was  a  symposium  on 

"The  Machine  Tool  and  Paper  Industry." 
It  began  with  an  introduction  by  G.  E. 
Williamson  and  was  followed  by  two 

papers,  the  first  being  on  "Shop  Prob- 
lems in  Paper  Machine  Manufacturing" 

by  E.  P.  Spidy  of  the  Dominion  Engi- 
neering Co.  Tfcis  paper  was  fully  illus- 

trated with  a  number  of  very  interest- 
ing lantern  slides  showing  some  of  the 

methods  used  in  handling  the  large 
calendar  rolls  and  other  parts  of  huge 
paper-making  machinery.  The  subjects 
were  covered  so  thoroughly  that  dis- 

cussion was  practically  eliminated.  The 

second,  a  paper  on  "Pulp  and  Paper 
Mill  Repair  Shop"  by  Edw.  Hutchins, 
was  read  by  K.  H.  Condit  in  the  absence 
of  the  author.  Mr.  Hutchins  pointed  out 
the  special  problems  of  repairing  paper 
mill  machinery,  showing  how  this  work 
differed  from  the  ordinary  machine 
shop  and  listing  the  machines  necessary 
for  the  work  in  the  average  paper  mill. 

There  were  several  other  contribu- 
tions to  this  symposium  but  as  none  of 

the  authors  were  present  and  time  ̂ yas 
limited,  they  were  presented  by  title 

only.  They  were:  "General  Require- 
ments of  Machine  Tools  for  Paper  Ma- 

chinery Manufacture"  by  George  Bar- 
ton; "General  Requirements  of  Machine 

Tools  for  Pulp  and  Paper  Machinery 
Manufacture"  by  L.  Kutter;  "Plant 
Equipment  Necessary  for  Producing 
Paper-Working  Machinery"  by  James 
A.  Cameron,  and  "Machine  Tool  Re- 

quirements of  Pulp  and  Paper  Mills" 
by  E.  B.  Wardle. 

Busy  Sessions 

Other  sessions  for  the  day  included 

papers  on  "Fuels"  and  one  in  the  gen- 
eral session  on  "The  Control  of  Civil 

Aviation"  by  J.  A.  Wilson  of  the  E.I.C. 
This  finished  the  technical  sessions. 
The  local  entertainment  committee 

deserved  great  credit  for  the  various 
excursions  both  as  to  the  planning  and 
the  way  in  which  they  were  carried  out. 
The  first  was  by  special  train  to  the 
Angus  Shops  of  the  Canadian  Pacific 
Railway.  This  plant  covering  an  area 
of  250  acres  and  including  a  self-con- 

tained power  plant,  a  gray  iron  foundry, 
a  wheel  foundry  with  a  capacity  of  300 
wheels  a  day,  frog  switch  and  bolt  shops 
for  the  entire  equipment  of  the  eastern 
lines  of  the  C.P.R.,  in  addition  to  its 
locomotive  and  car  shops  which  both 
repair  and  manufacture.  An  alternate 
excursion  was  to  the  Cedar  Repids  Mfg. 
&  Power  Co.  with  its  fourteen  10,500- 
kw.  generating  units  and  plans  for  an 
ultimate  capacity  of  180,000  kilowatts. 

There  was  also  an  excursion  around 

the  harbor  on  the  commissioner's  boat 
which  visited  the  grain  elevators,  cold 
storage  warehouses  and  other  port  facil- 

ities. This  was  particularly  interesting 
from  the  fact  that  in  1922  Montreal 
handled  154,550,000  bu.  of  grain,  the 
largest  quantity  handled  by  any  port 
on  the  American  continent.  There  were 
also  excursions  to  _  McGill  University. 
Another  special  train  took  the  party  to 
the  plant  of  the  Dominion  Engineering 
Works  which  was  originally  constructed 
for  the  fabrication  of  the  Quebec  bridge 
and  _  is  now  manufacturing  hydraulic 
turbines  and  paper  machinery  on  a 
lar^e  scale.  Most  of  this  party  con- 

tinued to  the  Lachine  Wharf  and  took 
the  steamer  Empress  for  a  trip  through 
the  Lachine  Rapids.  Another,  and  the 
most   pretentious   excursion,  left   Mon- 

treal at  midnight  of  May  31  for  a  visit 
to  the  St.  Maurice  Valley  which  included 
a  visit  to  the  Laurentide  power  house 
and  paper  mill  at  Grand  Mere.  The 
Canada  carbide  plant  and  the  Belgo 
paper  plant  were  also  open  for  inspec- 

tion. After  lunch  a  trip  was  made  to 
the  plants  of  the  Shawinigan  Water  & 
Power  Co.  with  its  225,000  hp.  and  a 
power  plant  development  at  La  Gabelle 
with  150,000  hp.  under  construction. 
Few  realize  the  extent  of  water  power 
development  in  this  section  and  these 
excursions  were  extremely  valuable  on 
that  account. 

The  nominations  for  the  coming  year 
are  as  follows:  For  president,  Fred  R. 
Low;  vice-presidents,  Geo.  I.  Rockwood, 
Morris  L.  Cooke  and  W.  J.  Sando;  man- 

agers, E.  0.  Eastwood,  Frank  A.  Scott 
nnd  E.  R.  Fish;  American  Engineering 
Council,  D.  S.  Kimball,  M.  Schwan- 
hauser,  S.  W.  Stratton,  F.  F.  Walker, 
F.  K.  Copeland,  J.  T.  Faig,  R.  E. 
Flanders,  C.  C.  Thomas  and  W.  B. 
Powell;  treasurer,  Wm.  J.  Wiley. 

St.  Louis  Expects  Gains 
In  Fall  Business 

Most  of  the  machine  shops  in  St. 
Louis  are  working  full  time  due  to 
orders  that  they  have  on  hand  and 
there  is  every  indication  that  there  will 
be  continued  ■vfrork  for  at  least  a  month 
or  more.  Deliveries  for  the  Fall  and 
Summer  months  are  scheduled  and, 
while  new  business  is  not  coming  as 
fast  as  was  indicated  for  the  first  few 

months  of  the.  year,  men  in  the  indus- 
try are  optimistic  as  to  the  future. 

The  excellent  condition  of  the  coun- 
try at  large  makes  it  obvious  that  tem- 

porary lulls  cannot  persist  and  despite 
the  seasonal  falling  oflf  of  business  and 
the  quietude  in  the  oil  fields  at  the 
present  writing,  there  is  every  reason 
to  look  forward  to  better  business  in 
the  early  Fall  and  Winter  of  the  year. 

Railroads  seem  to  be  waiting  for 
some  move  on  the  part  of  the  govern- 

ment toward  more  favorable  legislation 
and  in  the  interim  are  slow  on  the  pur- 

chasing of  machine  tools. 
As  long  as  the  workers  are  well 

occupied  and  deliveries  are  a_  daily 
occurrence,  the  manufacturers  in  the 
Southwest  are  hopeful  and  pride  them- 

selves on  being  resourceful  enough  to 

overcome  any  possible  "slump." 

Ford  Production  Will  Be 
Maintained 

"The  Ford  Motor  Co.  will  maintain 
its  present  record  output  not  only 
through  the  current  Spring,  and  Sum- 

mer months,  but  all  through  the  Winter 
as  well,"  Henry  Ford  states  in  a  mes- 

sage to  the  Wall  Street  Journal  from Detroit. 

"We  need  all  our  profits  for  the  ex- 
pansion of  our  business  and  the  em- 

ployment of  more  men,"  he  continued. 
"We  are  now  making  between  $8,000,000 

and  $10,000,000  a  month." Tractor  production  has  reached  550  a 
day,  but  Mr.  Ford  believes  it  will  not 
become  profitable  until  an  output  of 
1,000  daily  is  attained.  He  takes  a 
long-range  view  of  the  tractor.  He  be- 

lieves he  is  serving  the  farmer  by  its 
production  even  at  a  loss  and  that  his 
profits  come  back  through  increased 
rural  prosperity  and  stimulated  pur- 

chasing of  Ford  automobiles. 

Textile  Mills  Prove  to 
Be  Good  Bayers 

Textile  mills  in  New  England  are 
good  customers  of  New  York  machine 
tool  dealers  and  it  is  reported  that  much 
machinery  and  machine  tools  have  been 
delivered  to  this  district  within  the  past 
■week.  Another  good  outlet  for  work 
has  been  in  the  factories  that  have  been 
needing  special  built  machinery. 

The  automotive  industry  has  been  an 
excellent  customer  in  New  York  and 

big  purchases  have  been  made  by  East- 
em  railroads  for  shop  equipment.  Not 
much  more  business  is  looked  for  from 
automotive  manufacturers  as  they  have 
bought  most  of  the  necessities  for  the 
season.  Still,  if  the  production  of  auto- 

mobiles keeps  up  to  the  present  rate, 
there  is  every  chance  that  new  ma- 

chinery will  be  needed  in  the  Fall  and 

perhaps  before. Railroad  inquiries  are  fewer  than 
they  have  been  and  purchasing  does  not 
follow  as  quickly  as  was  the  rule  dur- 

ing the  first  of  the  year,  but  this  con- 
dition was  not  unlocked  for  in  the  in- dustry. 

While  the  month  of  May  was  not  up 
to  the  record  business  of  the  other 
months  of  1923,  it  was  far  ahead  of 
May,  1922,  and  dealers  in  the  Metropoli- 

tan section  seem  satisfied  with  the  pros- 
pects for  the  future.  There  is  no  talk 

of  either  a  depression  or  a  buyers' strike. 
Among  the  dealers  in  used  machinery, 

business  is  normal  and  with  but  little 
change  within  the  past  month. 

Philadelphia  District  Has 

Steady  Trade 
Summer  activity  among  manufac- 

turers and  jobbers  in  Philadelphia  has 
started  off  with  a  minimum  of  labor 
troubles.  Wages  have  been  at  top 
levels  since  early  Spring,  and  while  in 
some  lines  there  has  been  a  falling  off 

in  orders,  generally  speaking  the  situa- 
tion is  reported  to  be  satisfactory. 

The  demand  for  used  woodworking 
machinery  is  about  50  per  cent  above 
last  year's.  However,  there  has  been  a 
falling  off  in  the  demand  for  this  class 
of  equipment,  which  was  not  unlooked  , 
for,  in  view  of  the  intense  demands  for  J 
the  product  in  the  last  few  months.  1 

Production  in  the  shipyards  in  the 
Philadelphia  district  is  better  now  than 
at  this  period  of  1922.  The  marine 
work  has  been  greatly  curtailed,  and 
the  yards  have  turned  their  attention 
to  general  engineering,  including  the 
construction  of  locomotive  tenders, 
railroad  cars,  paper  machinery,  and 
the  like.  > 

Only  about  thirty  per  cent  of  the 
shipyard  capacity  is  now  being  used  for 
ship  construction  and  repairs.  The 
marine  work  under  way  now  consists  of 
ferry  boats,  river  passenger  ships  and 
floating  grain  elevators. 

Rumors  of  strikes  in  some  plants 
have  been  heard  throughout  the  city, 
but  no  definite  action  has  been  taken 
by  any  of  the  labor  unions,  it  was 
stated. 

The  intense  activity  at  the  plant  of 
J.  G.  Brill  &  Co.,  car  builders,  was  re- 

flected in  the  stock  market  this  week, 
when  the  Brill  stock  rose  twelve  points 
in  two  days  to  a  new  high  level,  82J. 
Reports  of  increased  earnings,  with  a 
consequent  possible  increase  in  divi- 

dends, was  generally  attributed  as  the 
cause  of  the  advance. 
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Business  Poor  at  European  Fairs 
Every  part  of  the  old  world  is  showing  merchandise  but  there  are  few  buyers — Lyons  and 

Leipzig  still  the  leading  expositions — American  exhibitors  at  foreign  exhibits 

By  our  LONDON  CORRESPONDENT 

AS  a  result  of  the  war  the  sentiment 
of  nationality  was  greatly  intensi- 
fied in  a  number  of  the  countries  of 

Europe,  and  as  one  outcome  of  this  a 
series  of  commercial  fairs  or  exhibitions 
have  from  year  to  year  been  organized, 
mainly  for  the  purpose  of  displaying 
goods  produced  in  the  area  concerned. 

Some  of  these  fairs  are,  legitimately 
or  otherwise,  claimed  to  be  merely  the 
successors  of  an  earlier  series;  others 
are  frankly  newcomers.  The  exhibi- 

tions that  were  held  during  the  boom 
period  following  the  armistice  could 
almost  certainly  be  claimed  to  have 
justified  their  existence,  but  fairs  held 
in  the  more  recent  European  conditions 
have  demonstrated  chiefly  the  fact  that 
exhibitions  are  no  more  successful  than 
other  attempts  to  revivify  dead  horses 
by  flogging. 

In  fact  among  continental  engmeers 
there  are  some  who  hold  that  before 
many  years  are  out  only  two  of  these 
shows  will  remain,  namely  the  Leipzig 
Fair  which,  although  this  year  at  best 
only  relatively  successful,  has  through  a 
long  history  justified  its  existence,  and 
the  Lyons  Fair,  which  will  be  main- 

tained if  only  as  a  demonstration 
against  the  hereditary  enemy.  In  Great 
Britain  we  have  had  a  series  organized 
under  the  auspices  of  the  Board  of 
Trade  and  at  one  time  held  simultane- 

ously in  London,  Birmingham  and  Glas- 
gow, with  exhibits  as  suitable  as  pos- 
sible to  each  locality.  Now  only  the 

two  English  collections  remain. 
Many  Expositions 

Recently  on  the  continent  fairs  were 
held  practically  simultaneously  in 
Belgium,  Switzerland  and  Italy  and  a 
visitor  could  proceed  through  Brussels, 
to  Basle  and  then  to  Milan  and  see  the 
products  of  the  countries  concerned.  In 
each  case,  unlike  British  practice,  the 
casual  visitor  could  pay  for  entrance. 
At  Milan,  in  fact,  the  larger  part  of  the 
show  was  free,  a  small  charge  being 
made  to  visit  the  special  motor  display. 
Here  exhibits  were  permitted  from  all 
nations,  including  ex-enemies,  but  in 
Brussels  German  goods  were  not  dis- 

played, and  the  Swiss  fair  was  confined 
to  home  products. 

The  visitor  interested  specially  in  ma- 
chine tools  had  difficulty  in  finding  any- 
thing particularly  new,  and  the  display 

in  this  direction  made  three  years  or 
so  ago  at  Basle  has  dwindled  down  to  a 
very  few  stands,  the  most  important  of 
which  was  that  of  the  sheet  metal  work- 

ing machines  by  the  Jaecklin  branch 
of  the  Burckhardt  Engineering  Co., 
Basle.  Here  were  bench  shears,  screw 
presses  and  folding  and  edging,  circle- 
cutting,  universal  beading,  turning  and 
wiring,  and  combined  bending,  folding 
and  beading  machines.  Perhaps  the 
largest  tool  was  a  power  machine  for 
nunching,  blanking  and  forming  opera- 

tions, to  exert  a  pressure  of  24  tons. 
The  horizontal  milling  machine  manu- 

factured by  La  Rigide  (H.  Levy),  Rors- 
chach, was  shown  in  a  somewhat  im- 
proved form,  a  feature  of  this  machine 

being  that  the  arm  is  secured  rigidly  to 

the  frame  by  means  of  an  adjustable 
column  to  which  it  is  bolted,  the  column 
forming  an  outer  support  both  for  the 
cutter  arbor  and  the  knee  carrying  the 
table. 

Several  other  machine  tool  firms  were 

exhibiting,  such  as  Ch.  Schaublin-Vil- 
leneuve,  Malleray,  who  showed  a  small 
lathe  and  a  multiple  drilling  machine 
such  as  needed  in  the  watch  and  clock 
trade,  and  also  the  firm  of  Christen  & 
Co.,  Berne,  who  showed  upright  drilling ma'chines. 

The  Swiss  Situation 

As  elsewhere,  the  Swiss  machine  tool 
industry  has  had  to  turn  to  other  fields 
of  engineering  endeavor,  and  chocolate 
machinery,  printing  machinery,  motor- 

cycles and  cycle  details  may  be  men- 
tioned, while  machine  tool  repairs  and 

renovations  for  outside  firms  are  also 
finding  employment,  the  argument  being 
that  although  Swiss  mechanical  engi- 

neers, like  others,  are  doubtless  able  to 
repair  the  tools  they  employ,  yet,  to 
take  a  parallel  example,  manufacturers 
of  locomotives  are  probably  in  the  best 
position  to  repair  or  renew  locomotives. 

In  the  Milan  exhibition  most  of  the 
tools  were  of  ordinary  form,  and  of 
them  the  production  of  Roberto  Ziist, 
Intra,  and  of  the  Ansaldi  firm  of  Turin 
may  fairly  be  compared  with  those  of 
other  countries.  At  the  moment  petrol 
engines  for  automobiles  form  a  large 
part  of  the  commercial  output. 

Returning  to  the  Milan  Fair,  while 
the  engineering  exhibits  of  the  great- 

est interest  were  those  connected  with 
transport,  from  electric  locomotives  to 
ordinary  cycles,  wood-working  machines 
and  mechanical  hammers  were  promin- 

ent. The  2,000th  steam  locomotive  by 
E.  Breda,  Milan,  was  shown:  It  is  of 
1,600  hp.,  for  speeds  up  to  75  miles  per hour. 

A  New  Machine  for  Vertical 
Milling 

Apart  fiom  machine  tools  of  ordinary 
form,  a  combination  tool  may  be  noted, 
that  is,  a  slotter  with  an  additional 
head  intended  for  vertical  milling.  When 
the  machine  is  milling,  the  slotting  head 
is  swifng  in  a  vertical  plane  so  as  to  lie 
horizontal;  if  so  required  the  milling 
spindle  can  be  speeded  up  for  drilling 
purposes.  Another  combination  tool 
was  for  wood-working  including  a  cir- 

cular saw  of  10-in.  diameter,  a  band 
saw,  a  planing  machine,  a  spindle-mold- 

ing machine,  a  wood-turning  lathe,  a 
drilling  machine  and  a  grinding  ma- 

chine, all  being  combined  on  a  wood 
frame  about  6-ft.  long  by  3-ft.  wide 
by  7-ft.  high,  and  being  driven  by  a 
3  hp.  motor  placed  on  top.  Then  in  the 
automobile  hall  a  new  Maag  gear  gen- 

erator was  exhibited,  the  machine  being 
of  slotter  form,  with  a  rack-form  cut- 

ting tool  which  simply  reciprocates 
while  the  blank  on  a  circular  table  has 
the  necessary  motion  of  rotation  and 
translation,  the  slotting  head  being  sta- 

tionary at  the  top  of  the  stroke  when 
the  table  returns  after  about  a  dozen 
working  strokes. 

At  Brussels  the  Belgian  machine  tool 
industry  was  represented  by  the  stands 
of  Jasper,  Demoor,  Julin,  Le  Progres 
Industrial  and  Phoenix  Nouveau.  A  new 

tapping  machine  by  Le  Progres  Indus- 
trial, Loth,  is  made  in  two  sizes  for 

holes  up  to  1  and  2  in.  in  diameter, 
respectively.  As  an  indication  of  out- 

put it  may  be  stated  that  round  threads 
of  8  mm.  (A  in.)  pitch  by  48  mm.  (IJ 
in.)  diameter  by  170  mm.  (68  in.)  long 
have  been  produced  in  90  sec,  while 
buttress  threads  of  10  mm.  (g  in.)  pitch 
by  25  mm.  (nearly  1  in.)  diameter,  by 
75  mm.  (nearly  3  in.)  long  have  taken 
22  sec,  and  square  threads  of  10  mm. 
(i  in.)  pitch  by  35  mm.  (say,  li  in.) 
diameter  by  100  mm.  (nearly  4  in.) 
long,  100  sec.  The  taps  are  milled  to 
give  a  rake  on  the  cutting  edge,  with  a 
driving  face  at  the  back  of  each  cutting 
section.  Each  has  a  long  pilot  which 
engages  with  the  driving  chuck  before 
the  cutting  starts. 

Several  New  Ideas 

Then  the  firm  of  Karl  Julin,  Liege, 
exhibited  a  backing-off  machine  of 
shaper  type,  the  tool  being  carried  on 
an  arm,  by  means  of  which  it  is  moved 
through  a  circular  arc,  while  the  blank 
is  secured  on  a  horizontal  mandrel  ec- 

centric to  the  sweep  of  the  cutting  tool. 

A  French  backing-off  machine  by' the A.  F.  0.  M.  E.  Co.,  Bois-Colombes,  is 
specially  designed  for  the  production  of 
form  milling  cutters  used  in  gear-cut- 

ting. Two  tools  are  held  on  a  car- 
riage and  they  work  down  the  sides  of 

the  blank  according  to  templet,  one  on 
each  side,  the  cutter  itself  having  a 
cam-produced  reciprocating  motion  for 
the  relief.  At  this  exhibition  a  consid- 

erable number  of  English  high-speed 
and  similar  cutting  steels  were  ex- 

hibited and  a  few  small  tools,  but  no 
English  machine  tools — except  in  the 
form  of  Belgian-produced  copies.  The 
largest  and  most  complete  stand  was 
that  of  Henri  Benedictus,  Brussels,  who 
showed  Belgian  tools  as  well  as  Italian, 
Swedish,  French  and  other  European 
productions.  Displayed  mainly  under 
belt  were  a  series  of  American  tools, 
amongst  which  the  Pratt  &  Whitney 
Co.,  the  R.  K.  Le  Blond  Machine  Tool 
Co.,  the  Allen  Manufacturing  Co.,  and 
the  Pawtucket  Manufacturing  Co.  had 
exhibits. 

The  experiences  of  the  Belgian  ma- 
chine tool  trade  have  not  been  very 

different  from  those  of  other  European 
countries,  but  not  long  ago  on  account 
of  the  Ruhr  trouble  and  the  difficulty  in 
obtaining  supplies  from  Germany  a 
small  boom  was  noted  by  home  manu- 

facturers, which,  however,  has  now  sub- 
sided. 

Last  year,  at  any  rate,  few  firms 
made  profits  and  the  exchange  rate 
makes  the  import  of  American  or 
British  tools  difficult.  Amongst  dealers 
the  feeling  is  that  as  regards  imports 
the  future  lies  with  America  for  quality 
and  Germany  for  price,  and  that  to  do 
business  .  British  firms  must  manufac- 

ture in  Belgium  so  as  to  avoid  heavy 
tariffs. 
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News  of  Washington  Activities 

By  PAUL  WOOTON 

Legislation  which  would  fix  certain 
coal  standards  is  favored  in  a  resolution 

adopted  by  weights  and  measures  offi- 
cials from  the  various  states  who  met 

in  Washington  recently  at  their  annual 
conference  at  the  Bureau  of  Standards. 
The  resolution  pointed  out  that  there 
are  no  definite  specifications  as  to  coal 
quality;  that  the  heat  values  of  the 
various  varieties  are  unknown  and  that 
there  is  no  general  knowledge  as  to  the 
effect  upon  coal  when  sheltered  or  ex- 

posed. It  was  the  sense  of  the  meet- 
ing that  suitable  action  should  be  taken 

by  Congress  "to  the  end  that  an  ade- 
quate legislative  remedy  be  afforded  the 

people  of  this  Nation  by  fix- 
ing the  proper  standards." The  conference  also  recom- 

mended that  the  several 
states  adopt  as  their  stand- 

ards those  fixed  by  Congress 
or  by  its  authorized  agencies. 

Another  resolution  adopted 
at  the  conference  provides 
for  the  use  of  the  net  ton  as 
the  universal  standard  in  the 
sale  of  coal..  The  fact  that 
Pennsylvania  uses  one  ton 
for  bituminous  oal  and  an- 

other ton  for  anthracite  was 
cited  as  indicative  of  the  lack 

of  system  in  '  andling  the 
principal  unit  used  in  the  coal 
trade. 

The  Joint  Board  for  Juris- 
dictional Awards  in  the  Build- 

ing Industry  has  declined  to 
change  its  ruling  made  two 
years  ago  awarding  metal 
trim-  work  to  the  metal 
workers'  union.  Because  of 
this  ruling,  the  carpenters' 
union  has  declined  to  recog- 

nize the  authority  of  the 
board,  claiming  that  the  rul- 

ing was  made  without  a  pre- 
sentation of  the  case  on 

behalf  of  the  carpenters.  The  car- 
penters had  obtained  several  postpone- 

ments of  the  hearing  and  their  repre- 
.'entative  withdrew  from  the  board 
when  the  majority  decided  that  no  fur- 

ther delay  should  be  granted. 
The  coal  industry  in  England  is  in 

a  bad  way,  in  the  opinion  of  John  L. 
r,ewis,  president  of  the  United  Mine 
Workers  of  America.  The  wage  being 
paid  mine  workers  in  England,  based 
as  it  is  on  the  selling  price  of  coal,  is 
insufficient,  Mr.  Lewis  told  the  Presi- 

dent's Coal  Commission,  to  allow  the 
v/orkers  to  live  in  other  than  a  state  of 
poverty.  Mr.  Lewis  left  the  impres- 
s'on  with  the  Commission  that  the 
British  producers  are  in  no  position  to 
increase  the  price  of  coal.  The  situa- 

tion, however,  has  been  improved  some- 
what by  the  increased  demand  for 

British  coal  which  has  grown  out  of 
the  occupation  of  the  Ruhr. 

Chairman  Hammond  and  Dr.  Smith, 
who  represented  the  Commission  at  the 
conference  with  the  press,  would  give 
little  additional  information  as  to  what 
had  been  told  them  by  the  mine  work- 

ers' president.  They  did  state  posi- 
tively that  there  had  been  no  discussion 

of  the  anthracite  wage  scale.  One  of 
the  points  which  Mr.  Lewis  brought  to 
the  attention  of  the  Commission,  Mr. 
Hammond  revealed,  was  that  of  the 
relative  productivity  of  the  average 
mine  worker  in  America  as  compared 
with  the  average  mine  worker  abroad. 
Mr.  Lewis  declared  that  the  American 

mine  worker  is  several  times  as  effi- 
cient as  the  foreign  coal  digger.  He 

pointed  out,  however,  that  British  coal 
mines  are  safer  places  to  work  in  than 
are  the  mines  in  the  United  States. 
Mr.  Lewis  made  the  point  that  there 
must  be  closer  cooperation  between 
operators  and  their  employees  looking 
to  the  lowering  of  the  accident  hazard. 

Busy  with  Reports 

The  Commission  now  is  engaged 
busily  in  digesting  the  important  staff 
reports  submitted  on  June  1.  Particular 
care  was  taken  with  these  reports  as 
they  will  furnish  the  basic  information 
on  which  the  anthracite  report  will  be 
based.  Much  attention  was  given  the 
report  of  Prof.  J.  H.  Hollander,  which 
deals  with  the  financial  aspects  of  the 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,   Chicago   and 

C'levelaii 

d    I'rices 

Four 
One Current 

Weeks 
Year 

Unit 

Price Ago 
Ago 

Soft  steel  bars   . 
per  lb   30.034 

SO. 34  SO. 0236      | 
Cold    finished 

shafting   
per  lb   

0.042 0.042 0  032 

Brass  rods   
per  lb   

0.18.S0 0.1913 
0.1517 Solder  (i  and  }) 

per  lb   
0.2862 0.2987 

0.21 

Cotton    waste.  . 
per Ih   

0.1231 0,1231 0.104 

Washers,   cast 
iron  (J  in.).  .  . 

per  1001b 

4  66 
4  66 

4  00 

Emerv,       disks. 
cloth,  No.  1,  6 
in.  dia   

per  100   2  96 
2.96 3.11 

I  ard  cutting  oil 
per  gal. — 

0  608 0..^92 0.608 
Machine  oil    ..  . 

per  gal   
0.349 

0.349 
0.40 

Belting,  leatlier. 
medium   ofriist   

42i% 

42% 48}% 

Machine      bolts 

up  to  1  X  30  in. 
otl'list   

441% u\% 
621% 

anthracite  situation.  In  addition  to  the 
written  report.  Professor  Hollander  and 
members  of  his  staff  discussed  the  sub- 

ject matter  orally  with  the  members  of 
the  Commission. 

Specifications  and  standards  to  apply 
to  all  commodities  moving  in  interstate 
or  foreign  commerce  will  be  discussed 
at  a  conference  to  be  held  at  the  De- 

partment of  Commerce  on  June  11.  F. 
R.  Wadleigh  is  in  charge  of  the 
arrangements  being  made  for  the  con- 

ference. Mr.  Wadleigh  is  planning  the 
issuance  of  an  encyclopedia  of  specifi- 

cations and  standards.  He  believes  it 

is  possible  to  apply  to  most  commodi- 
ties, the  same  prmciple  which  is  work- 

ing out  so  well  in  the  simplification  of 
specifications  and  standards  for  the 
commodities  purchased  by  the  Govern- ment. 

Big  Gains  Made  in  April 

By  Railroads 
April  reports  of  48  railroads  scat- 

tered throughout  the  United  States 
made  public  since  the  first  of  the  last 
week  show  a  total  net  operating  income 
of  $48,578,956,  against  $34,664,462  on 
the  same  roads  in  April  last  year,  an 
increase  of  almost  41  per  cent.  These 
figures  are  said  by  railroad  authorities 
to  be  indicative  of  the  conditions  that 
prevailed  in  April  this  year  on  roads 
throughout  the  United  States,  in  com- 

parison with  last  year. 

May  Business  in  Chicago 

Equals  April 
Chicago  machine  tool  dealers  report 

that  sales  during  May  are  about  the 
same  in  volume  and  value  as  during 
April;  March  is  still  the  banner  month 
of  the  year  as  far  as  machine  tool  sales 
go.  Yet  the  Chicago  Federal  Reserve 
Bank  reports  sales  of  agricultural 
machinery  and  equipment  in  the  United 
States  as  being  5  per  cent  greater  dur- 

ing April  than  in  March,  according  to 
information  furnished  it  by  ninety- 
eight  manufacturers. 

Since  general  manufacturing  con- 
cerns purchased  even  less  in  the 

machine  tool  line  during  the  past  week 
the  railroads  are  in  the  limelight.  The 
Chicago,  Burlington  &  Quincy  R.R.  has 

issued  a  list  of  eighty-seven 
machine  tools.  The  Union 
Pacific  and  the  Santa  Fe 
have  issued  additional  lists. 
The  Santa  Fe  is  reported  to 
have  further  deferred  mak- 

ing purchases  of  items  out 
on  inquiry.  The  Denver  & 
Rio  Grande  Western  list  now 
contains  inquiry  for  nearly 
150  machine  tools  besides  six- 

teen pieces  of  wood-working 
machinery.  The  New  York, 
Chicago  &  St.  Louis  is  in  the 
market  for  fourteen  machine 
tools  including  lathes,  drill- 

ing machines,  planers,  and 
boring  and  turning  machines. 
The  Pennsylvania  R.R.  is  in 
the  market  for  lathes  and 
other  equipment  for  its  shops 
at  Conway.  The  Atlantic 
Coast  Line  has  ordered  an 
80-ton  coach  hoist  from  the 
Whiting  Corp.  and  the  Cen- 

tral R.R.  of  New  Jersey  has 
purchased  a  25-ton  electric 
gantry  crane  from  the  Mil- waukee Electric  Crane  & 
Mfg.  Company. 

The  opinion  of  dealers  in 
the  Chicago  District  seems 

to  be  that  the  March  record  will 
not  be  exceeded  this  year.  It  is 
believed,  however,  that  the  reac- 

tion this  country  has  experienced 
recently  should  be  quite  helpful.  It 
served  to  terminate  abruptly  a  serious 
tendency  toward  inflation.  If  we  can 
consider  this  setback  merely  for  what 
it  is,  proceed  to  do  business  on  a  stabil- 

ized basis  and  refuse  to  listen  to  the 
ravens,  states  one  authority,  we  shall 
have  profited  by  the  experience. 

Although  a  comparatively  few  orders 
are  being  received,  cancellations  are 
infrequent  and  buyers  are  ordering 
nothing  but  equipment  that  is  essen- tial to  current  needs. 

Iron  and  steel  buying  is  unusually 
slack  in  the  Chicago  district  although 
production  holds  to  the  high  levels 
established  early  in  May.  Signs  of  a 
slackening  in  the  automobile  industry 
are  noted,  but  other  lines  are  still  going 
at  a  high  rate. 

Many  New  Cars  Installed 

By  Railroads 
The  railroads  of  the  United  States 

from  May  1  to  May  15  this  year  in- 
stalled 5,633  new  cars  and  308  new 

locomotives,  according  to  reports  just 
filed  by  the  carriers  with  the  Car  Serv- 

ice Division  of  the  American  Railway 
Association.  This  brought  the  total 
number  of  new  freight  cars  up  to  55,784 
installed  since  the  first  of  the  year. 
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THE  GOLDEN  flood 
 that  is  in- 

undating the  United  States  is 
giving  great  concern  to  banlcers 

and  is  a  factor  with  which  all  business 
men  must  ultimately  reckon,  even 
though  they  may  be  presently  unaware 
of  its  importance. 

The  statement  of  the  Federal  Re- 
serve System  published  last  Friday 

shows  that  the  gold  supply  was  in- 
creased by  over  $15,000,000  during  the 

week  and  that  the  total  now  stands  at 
$3,108,762,000.  This  is  $100,000,000  in 
excess  of  the  amount  held  at  the  same 
time  last  year  and  a  record  in  the  his- 

tory of  the  Federal  Reserve  System. 

In  view  of  our  foreign  trade  figures, 
which  show  that  for  the  first  four 
months  of  the  present  year  our  im- 

ports have  exceeded  our  exports  by 
$89,000,000  the  continued  influx  of  gold 
is  causing  surprise  among  those  who 
have  forgotten  that  Great  Britain  has 
agreed  to  pay  about  $160,000,000  an- 

nually on  account  of  the  interest  and 
principal  of  her  debt  to  the  United 
States  and  that  even  if  the  excess  of 
imports  over  exports  for  the  second 
four  months  of  the  year  should  be  as 
large  as  it  was  for  the  first  four  months 

the  resulting  bala'nce  would  not  much ixceed  the  remittances  for  which  the 
British  Treasury  must  provide. 

Therefore  those  who  are  haunted  by 

t"  fear  of  gold  inflation  find  them- selves confronted  with  a  choice  between 
keeping  our  present  large  supply  of 
gold  indefinitely  or  increasing  our  im- 

ports to  a  degree  that  might  check  our 
own  industrial  activity. 

It  is  for  this  reason  that  Mr.  Hoover 
and  some  other  economists  of  lesser 
note  have  suggested  that  part  of  our 
present  redundant  gold  supply  should 
be  "mentally  ear  marked"  and  reserved 
against  the  time  when  it  may  be  re- 

quired for  export.  But  this  plan  is 
not  likely  to  be  adopted  and  thoughtful 
men  are  beginning  to  wonder  what  will 
happen  on  this  side  the  Atlantic  if 
Europe  persists  in  using  fiat  paper 
money  indefinitely  and  America  con- 

tinues to  attract  the  world's  gold  pro- duction. 

It  is  a  serious  question  and  attention 
was  freshly  directed  to  it  last  week 
when  German  marks  sold  at  \A\  cents 
for  ten  thousand,  concurrently  with  the 
arrival  of  gold  marks  worth  about 
$7,500,000  sent  here  for  Belgian 
account. 

It  is,  however,  doubtful  whether  the 
reactionary  tendency  of  the  markets 
toward  the  end  of  the  week  was  due 
to  a  popular  appreciation  of  the  im- 

portance or  implications  of  the  gold 
problem.  It  is  a  recondite  subject  con- 

cerning which  even  bankers  and  trained 
economists  are  disagreed  and  the  prob- 

ability is  that  their  doubt  and  hesitancy 
rather  than,  any  public  comprehension 
of  the  matter   is   reflected   in   the   pre- 

vailing apathy  of  enterprise  and  specu- 
lation. 

People  know  that  if  the  potential 
credit  supply  were  released  the  markets 
would  bound  upward,  but  they  also  fear 
that  it  may  be  impounded  or  arbitrarily 
put  beyond  the  reach  of  borrowers  who 
would  thereupon  be  compelled  to  liqui- 
date. 

The  result  has  been  dullness,  with  a 
tendency  toward  lower  prices  despite 
conditions  that  are  inherently  satis- 

factory in  so  far  as  the  demand  for 
goods  and  the  employment  of  labor  are concerned. 

Railroad  earnings  for  April  and  car 
loadings  for  May  are  both  the  largest 

"No  one  seems  inclined  to  stock  up 
or  make  any  heavy  commitments, 
and  one  result  of  this  attitude  is  an 
appearance  of  dullness  at  which 
those  who  crave  excitement  and  ac- 

tivity are  impatient.  But  it  is  not 
to  be  denied  that  another  result  is 
the  comparative  stability  advocated 
by  economists  and  that  while  the 
intoxication  of  a  boom  is  lacking, 
there  is  but  little  danger  of  a  panic 

in  the  prevailing  sobriety." 

on  record.  Bank  clearings  also  indi- 
cate an  unprecedented  turnover  of 

merchandise.  But  the  stock  market  has 
been  dull  and  even  the  railroad  shares 
have  responded  but  sluggishly  to  the 
remarkably  good  returns  made  public 
from  day  to  day. 
The  bond  market  is  quieter,  but 

steady,  showing  the  tonic  effect  of  the 
preparations  that  are  being  made  to 
insure  the  success  of  the  Austrian  loan 
for  which  a  large  oversubscription 
seems  probable. 
The  demand  for  steel  indicates  a 

slight  lessening  in  the  eagerness  to 
buy.  Copper  is  dowTi  to  14  J  cents. 
Wheat  is  somewhat  easier.  So  is  corn. 
Sugar  is  slightly  lower,  and  cotton  is 
off  nearly  a  cent  a  pound  from  the  top 
on  a  Government  report  of  71,  which 
was  about  2  points  better  than  the 
majority  of  the  trade  had  expected. 

The  lack  of  aggressiveness  thus  re- 
flected in  the  markets  commonly  called 

speculative  was  also  noticeable  in  the 
distributive  trade.  Hand  to  mouth 
buying  is  the  rule.  No  one  seems  in- 

clined to  stock  up  or  make  any  heavy 
commitments,  and  one  result  of  this 
attitude  is  an  appearance  of  dullness 
at  which  those  who  crave  excitement 
and  activity  are  impatient. 

But  it  is  not  to  be  denied  that  an- 
other result  is  the  comparative  stability 

advocated  by  the  economists  and  that 
while  the  intoxication  of  a  boom  is 
lacking  there  is  but  little  danger  of  a 
panic  in  the  prevailing  sobriety. 

In  Europe  the  outlook  is  as  enigmat- 
ical as  ever  and  it  cannot  be  said  that 

the  week's  developments  have  in  any 
way  clarified  it.  The  statesmen  of 
Europe  seem  to  be  resigned  to  the  in- 

definite occupation  of  Germany  by 
France  and  the  possible  disintegratior^ 
of  the  German  Republic  as  a  conse- 

quence of  the  economic  disintegration 
now  in  progress. 

In  such  an  event  France  could  hardly 
hope  to  collect  any  substantial  portion 
of  the  reparations  claimed,  but  there 
are  many  who  believe  that  she  would 
consider  her  safety  from  the  German 
menace  cheaply  bought  by  the  sur- 

render of   her   monetary   claims. 
The  situation  in  China  is  also  com- 

mencing to  be  viewed  with  some  appre- 
hension in  the  Occident,  and  there  are 

many  who  are  coming  to  fear  that  the 
utter  supineness  of  the  Chinese  gov- 

ernment will  compel  the  benevolent 
intervention  of  the  Western  powers. 
But  both  France  and  China  are  far 
away  from  Wall  St.  and  the  Missis- 

sippi Valley,  and  business  in  America 
will  be  but  little  affected  by  develop- 

ments overseas  if  the  apprehension  of 
the  Golden  Flood  attracted  hither  by 
our  opulence  is  relieved  through  the 
adoption  of  a  definite  policy  for  its 
control  and  use. 

Locomotives  Are  in  Good 
Condition 

The  railroads  of  the  United  States 
on  May  15  not  only  had  more  service- 

able locomotives  than  ever  before  since 
the  Car  Service  Division  began  the 
compilation  of  its  locomotive  records  in 
August,  1920,  but  there  were  also  fewer 
locomotives  in  need  of  repair  than  ever 
before  during  the  same  period. 

Serviceable  locomotives  on  May  15 
totaled  50,587,  an  increase  of  328  over 
the  total  number  on  May  1  this  year, 
which  had  previously  marked  the  peak. 

Locomotives  in  need  of  repair  on  May 
15  totaled  13,495  or  21  per  cent  of  the 
number  on  line.  Compared  with  the 
number  on  May  1,  this  was  a  decrease 
of  636  locomotives. 

Locomotives  awaiting  heavy  repair 
totaled  12,183  or  19  per  cent  of  the 
number  on  line,  compared  with  12,473 
or  19.4  per  cent  on  May  1,  or  a  differ- 

ence of  290  locomotives.  Under  the 
program  unanimously  adopted  at  a 
meeting  of  the  railroads  in  April  in 
New  York,  the  num.ber  of  locomotives 
awaiting  heavy  repair  are  to  be  re- 

duced by  October  1  next  to  15  per  cent. 
Reports  also  showed  1,312,  or  2  per 

cent  of  the  total  number  on  line,  to  be 
in  need  of  light  repair  on  May  15.  This 
was  a  decrease  of  346  since  the  first of  May. 

During  the  semi-monthly  period  from 
May  1  to  May  15,  a  total  of  16,904 
locomotives  were  repaired  and  turned 
out  of  the  shops.  This  was  an  increase 
of  485  over  the  number  repaired  during 
the  last  half  of  Apr;!. 
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Two  Roads  Report  Large 
Gains  for  April 

The  Pennsylvania  R.R.  system,  in  its 
monthly  report,  shows  a  net  operating 
income  for  April  of  $8,019,444,  an 
increase  of  $2,185,897,  or  more  than 
33J  per  cent  over  April  last  year.  The 
net  operating  income  for  the  first  four 
months  of  1923  is  $25,085,365,  a  de- 

crease of  $4,294,480,  as  compared  to 
the  same  period  of  1922. 

Gross  revenue  for  April  was  $64,833,- 
984.  Of  this  amount  the  greatest  in- 

crease was  reported  in  the  freight 
revenue,  which  totaled  $44,361,991.  At 
the  same  time  there  was  an  increase  of 
more  than  20  per  cent  in  the  operating 
expenses,  amounting  to  $9,376,530, 
bringing  the  total  operating  expenses 
for  April  to  $52,498,054. 

A  report  of  the  Canadian  National 
Railways  for  April,  made  public  recent- 

ly, shows  a  net  income  after  expenses, 
of  $2,221,674,  against  a  deficit  of  $974,- 
866  in  the  same  period  last  year.  This 
decreases  the  deficit  after  taxes  for  the 
first  four  months  of  this  year  to 
$1,309,643,  against  a  deficit  at  the  same 
time  last  year  of  $3,894,675. 

Gross  income  for  April  was  $21,056,- 
312,  making  the  total  gross  income  for 
the  first  four  months  of  this  year, 
$75,719,484,  which  indicates  excellent 
business  for  the  road. 

ness  of  public  opinion  and  believe  it 
will  not  go  far  astray  when  properly 
informed.  Our  duty  is  to  inake  sure  it 

is  properly  informed." 

Midwest  Coal  Production 
Nears  Record 

Although  there  is  little  indication  of 
any  wide-spread  movement  to  store  up 
coal,  bituminous  production  in  April 
reached  42,000,000  tons,  the  largest 
April  tonnage  in  recent  years  except 
1918,  according  to  the  May  business 
conditions  report  of  the  Federal  Re- 

serve Bank  of  Chicago. 
Spot  prices  declined  nearly  10  per 

cent  during  April. 
In  Illinois  and  Indiana  high  cost  of 

production  and  low  spot  prices,  with  a 
continued  lack  of  market,  have  resulted 
in  closing  of  additional  mines,  the  re- 

port said.  In  Indiana,  it  added,  mines 
operating  during  April  averaged  only 
38.8  per  cent  of  full  time. 

Markham  Optimistic  as  to 
Railroad  Future 

C.  H.  Markham,  president  of  the 
[llinois  Central  R.R.,  expressed  his 
optimism  in  the  future  of  the  railroad 
industry  in  a  letter  addressed  to  stock- 
holders. 

"The  treatment  which  the  railroads 
have  received  at  the  hands  of  the  legis- 

lative bodies  is  responsive  to  public 
sentiment,"  he  said.  "Measures  inimi- 

cal to  the  welfarq  of  the  railroads 
doubtless  will  be  introduced  in  the 
sixty-eighth  Congress  when  it  convenes 
a  few  months  hence.  An  effort  will  be 
made  to  repeal  or  amend  the  Transpor- 

tation act  of  1920.  It  is  not  perfect.  I 
believe  it  should  stand  in  its  present 
form  until  such  time  as  judgment  of  its 
matured  and  proper  experience  is  had 
upon  which  to  base  any  needful  changes 
in  it.  Existing  rates,  higher  than  the 
prewar  level,  are  sometimes  blamed  on 
the  Transportation  act.  Unless  there  is 
a  comparable  reduction  in  cost  of  per- 

forming transportation  service,  rates 
cannot  be  reduced. 

"I  forsee  no  serious  danger  for  the railroads,  for  I  have  faith  in  the  sound- 

Obituary 

WiLLARD  T.  Sears,  research  and  ex- 
perimental engineer  of  the  Niles- 

Bement-Pond  Co.,  died  recently  at 
Montclair,  N.  J.  Mr.  Sears  had  been 
with  the  company  for  over  twenty 
years.  Prior  to  this  he  was  connected 
with  the  Pennsylvania  Steel  Co.  for  a 
number  of  years.  He  was  a  member 
of  the  class  of  1887  of  Massachusetts 
Institute  of  Technology.  Mr.  Sears  was 
an  inventor  of  exceptional  imagination 
and  the  machine  tool  industry  has 
greatly  benefited  from  the  many  de- 

velopments which  he  originated. 
George  A.  Rentschler,  president  of 

the  Hooven,  Owens  &  Rentschler  Co., 
Hamilton,  Ohio,  manufacturer  of  the 
Hamilton-Corliss  engine  and  sugar 
mill  equipment,  is  dead.  Mr.  Rent- 

schler was  also  president  of  the  Ham- 
ilton Foundry  &  Machine  Co.,  and 

vice-president  of  the  Phoenix  Castor 
Co.  He  was  one  of  the  most  widely 
known  business  men  in  the  Middle 
West. 

Jay  B.  Sucese,  ex-general  superin- 
tendent of  the  Monon  railroad,  who  had 

lived  in  Indianapolis  for  the  last  twelve 
years,  died  recently  at  his  home.  Mr. 
Sucese  was  72  years  old. 

Dr.  Rudolph  Hering,  well-known 
sanitary  engineer,  died  recently  at  his 
home  in  New  York  City.  Dr.  Hering 
was  formerly  a  member  of  the  firm  of 
Hering  &  Fuller,  consulting  engineers 
to  the  New  York  Department  of  Water 
Supply,  Gas  and  Electricity  and  to  the 
sewerage  and  water  boards  of  New 
Orleans,  Columbus,  Ohio,  and  other 
cities. 

Personals 

Henry  Dreses,  formerly  president 
and  general  manager  of  the  Dreses  Ma- 

chine Tool  Co.,  Cincinnati,  Ohio,  who 
recently  retired  from  active  business, 

sailed  recently  on  the  "Reliance"  for Bremen,  Germany. 

W.  S.  Cassidy,  shop  foreman  of  the 
Logansport,  Ind.,  division  of  the  Penn- 

sylvania R.R.,  was  an  honored  guest  at 
a  banquet  recently  served  to  officers  of 
the  division  and  fellow  workmen.  The 
foreman  was  honored  for  his  fifty 

years'  service  with  the  company.  Cas- 
sidy entered  the  employ  of  the  railroad 

at  the  age  of  fourteen. 

H.  R.  Sargent,  formerly  manager  of 
the  wiring  supplies  division  of  the 
Bridgeport  Works  of  the  General  Elec- 

tric Co.,  has  been  appointed  managing 
engineer  of  this  division  under  a  de- 

velopment plan  which  will  create 
several  unit  divisions  at  the  Bridge- 

port factory. 

H.  R.  N.  Johnson,  who  formerly 
represented  the  Uehling  Instrument 
Co.,  Paterson,  N.  J.,  in  Minnesota  and 
the  Dakotas  has  joined  the  W.  P. 
Nevins  Co.,  Minneapolis,  Minn.,  that 
represents  the  Uehling  Instrument  Co. 
in  that  territory  now. 

John  A.  MacDowell,  Railway  Ex- 
change Building,  St.  Louis,  Mo.,  will 

be  the  representative  of  the  Uehling 
Instrument  Co.,  Paterson,  N.  J.,  for 
eastern  Missouri. 

C.  H.  Long,  formerly  manager  of  the 
contract  section  of  the  railway  depart- 

ment of  the  Westinghouse  Electric  & 
Manufacturing  Co.,  East  Pittsburgh 
Pa.,  has  been  appointed  a  section  man- 

ager of  the  light  traction  division  oi 
the  railway  department. 

W.  P.  Jend  has  been  appointed  man- 
ager of  the  merchandising  division  of 

the  Westinghouse  Electric  &  Manufac- 
turing Co.  in  Detroit,  Mich.,  to  succeed 

F.  D.  KoEXBEL  who  will  take  up  gen- 
eral duties  in  connection  with  both  the 

central  station  division  and  the  mer- 
chandising division. 

Earl  W.  Cannell,  who  has  been 
with  the  Osborn  Manufacturing  Co.  for 
the  past  17  years,  has  been  made  pur- 

chasing agent,  effective  June  1,  1923. 
He  will  be  in  the  Cleveland  office. 
W.  E.  Mitchell,  who  has  been  purchas- 

ing agent  for  the  past  eight  years,  has 
resigned  to  go  into  business. 
W.  W.  Atterbury,  vice-president  in 

charge  of  operation  of  the  Pennsylvania 
Railroad  Co.,  sailed  Saturday  on  the 
Olympic  for  several  weeks  in  Europe. 

L.  I.  Shaw,  assistant  chief  chemist 
of  the  Bureau  of  Mines,  on  June  6  will 
deliver  the  dedication  address  at  the 
new  chemical  building  of  Alfred  Uni- 

versity and  of  the  New  York  State 
School  of  Ceramics. 

L.  M.  Dalton  has  succeeded  E.  J. 
Burnell  as  manager  of  the  Boston 
branch  office  of  the  Link-Belt  Co.,  Chi- 

cago. Mr.  Burnell  resigned  to  enter 
business  for  himself. 

E.  J.  Cleave,  formerly  connected 
with  the  Pennsylvania  R.R.  has  been 
appointed  district  manager  in  New 
York  for  the  Car  Service  Division  of 
the  American  Railway  Association. 
He  assumed  his  duties  on  June  1  and  is 
located  at  30  Vesey  Street.  | 

William  H.  Kilpatrick,  formerly  - 
manager  of  the  manufacturing  of  the 
Willys-Overland  Co.  at  Elmira,  N.  Y., 
has  recently  been  promoted  to  the  posi- 

tion of  assistant  to  the  president,  John 
N.  Willys. 

T.  E.  Simpers,  formerly  manager  of 
the  general  mill  section  of  the  indus- 

trial department  of  the  Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  has  been  appointed  ex- 

port representative  of  the  industrial  de- 

partment. 
L.  A.  Carter,  president  of  the  Leh- 

man Machine  Co.,  St.  Louis,  recently 
returned  from  a  trip  through  Texas. 

The  Cleveland  office  of  the  Link-Belt 
Co.  has  been  changed  from  room  429 
to  room  329  Rockefeller  Building. 

The  Pennsylvania  Crusher  Co.. 
Philadelphia,  has  moved  its  offices  in 

Pittsburgh  from  the  Peoples'  Bank Building  to  the  Oliver  Building.  H.  M. 
Mallett  is  the  district  manager. 

The  Aetna  Ball  Bearing  Manufactur- 
ing Co.,  Chicago,  is  now  located  at 

2737-2745  High  Street. 
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A  plant  for  the  manufacture  of  & 
patented  rapid  motion  rotary  saw  and 
baby  guard  has  just  been  established  in 
New  Orleans,  La.  It  is  called  the  Bion- 
ville  Manufacturing  Co.,  and  is  located 
at  508  Magazine  St.  It  manufactures 
all  kinds  of  wire  net  work  and  is  said 
to  be  the  only  factory  of  its  kind  south 
of  Cincinnati.  Edward  Michel  is  presi- 

dent, Gabe  Correjellos  vice  president 
and  J.  Arnoult,  secretary  and  treasurer. 

Property  of  the  Indiana  Silo  &  Trac- 
tor Co.,  of  Anderson,  Ind.,  was  restored 

to  the  control  of  the  company  May  24, 
by  an  order  of  W.  A.  Kittinger,  judge 
of  the  Madison  circuit  court,  after  the 
Anderson  Trust  Co.,  as  receiver,  had 
filed  a  final  report,  which  the  court  ap- 
proved. 
Two  car  loads  of  glass  blowing 

machinery  for  a  factory  owned  by 
Stinnes,  the  German  manufacturer, 
have  been  ordered  from  the  Dice  Ma- 

chine Co.,  at  Anderson,  Ind.  The  Lynch 
glass  blowing  machines  will  be  shipped 
to  the  Germany  factory  in  a  few  weeks. 
Two  car  loads  of  glass  blowing  ma- 

chinery also  have  been  ordered  by  an 
Australian  company.  The  plant  is  oper- 

ating at  full  capacity  with  a  full  force 
of  employees. 

Steps  are  being  taken  toward  the  re- 
organization of  the  Holmes  Automobile 

Co.,  Canton,  Ohio,  manufacturer  of  the 
Holmes  air  cooled  car,  following  the 
sales  of  the  company  recently  to  the 
bondholders  of  the  company,  according 
to  Clarence  Herbruck,  counsel  for  the 
bondholders.  After  a  hearing  before 
the  referee  in  bankruptcy.  Attorney 
Celsus  Pomerene,  the  holders  of  the 
outstanding  bonds  took  over  the  plant 
with  the  purpose  of  effecting  a  reorgan- 

ization and  resuming  operations. 

An  invitation  for  proposals  to  fur- 
nish, among  other  things,  tool  steel, 

bronze  bars,  drilling  machines  and 
armoured  cable  has  been  sent  out  by 
the  office  of  the  General  Purchasing 
Officer,  Washington,  D.  C.  The  ma- 

terials are  for  use  at  the  Panama  Canal 
and  the  sealed  proposals  in  triplicate 
will  be  received  at  the  office  of  the 
General  Purchasing  Officer  of  the  Pan- 

ama Canal  not  later  than  10:  30  o'clock 
on  June  18.  Full  particulars  may  be 

obta'ned  by  writing  to  the  office  at Washington. 

The  Triplex  Machine  Tool  Corp., 
New  York,  has  appointed  the  Andrews 
&  George  Co.,  Tokio,  Japan,  its  exclu- 

sive sales  representative  for  Japan  and 
Manchuria  for  the  Triplex  combination 
bench  lathe,  milling  and  drilling  ma- 
chine. 

Uehling  Instrument  Co.,  Paterson, 
N.  J.,  has  appointed  the  Amsler-Mor- 
ton  Co.,  Fulton  Building,  Pittsburgh, 
Pa.,  its  representative  for  western 
Pennsylvania. 

Fire  of  undetermined  origin  de- 
stroyed the  main  plant  of  the  Warren 

Steel  Casting  Co.,  3400  Maury  Ave., 
St.  Louis,  Mo.,  recently  with  a  loss  of 
$100,000,  according  to  estimates. 

The  St.  Louis  Brass  Mfg.  Co.,  St. 
Louis,  Mo.,  has  changed  its  name  to  the 
Edwin  F.  Guth  Co.  and  has  filed  appli- 

cation to  increase  its  capital  stock 
from  $50,000  to  $500,000.  Edwin  F. 
Guth  is  president. 

Owing  to  a  recent  fire  at  the  South 
Sudbury,  Mass.,  plant  of  the  Hurlbut, 
Rogers  Machinery  Co.,  all  work  is  be- 

ing done  at  Nashua,  N.  H.,  where  the 
company  will  be  permanently  located. 

Milwaukee  Still  Busy 
With  Back  Orders 

Machine  tool  production  in  Milwau- 
kee is  being  maintained  at  the  same 

high  level  that  was  reached  early  in 
March  on  the  basis  of  business  that  was 
placed  since  last  Pall  which  required  a 
spread  of  delivery  dates  over  a  period 
as  far  forward  as  July  1  of  this  year. 
Authentic  reports  made  by  the  AUis- 
Chalmers  Manufacturing  Co.,  probably 
the  largest  industry  in  Milwaukee,  show 
that  orders  are  coming  in  at  a  fair 
rate  in  all  departments,  but  orders  on 
the  books  require  more  capacity  than 
has  been  in  use  and  additional  help  is 

being  sought  to  handle  the  large  in- 
crease in  business  accumulated  during 

the  first  four  months  of  the  present 

prosperous  year. 
Business  in  general  is  not  as  lively  as 

it  was  during  the  first  part  of  1923,  but 
the  let-down  was  not  unexpected  nor 
unprepared  for.  Workers  are  being 
kept  busy  in  most  shops  and  executives 
are  devising  means  of  keeping  the  pres- 

ent rate  of  production  up  through  the 
summer  months.  Even  with  a  slowing 
down  in  the  sales  department,  business 
is  much  improved  over  last  year  and 
indications  are  that  the  fall  will  be  an 
exceptional  season. 

There  has  been  a  tendency,  according 
to  Milwaukee  machine  men,  for  pur- 

chasers to  order  from  several  sources, 

cancelling  all  orders  except  the  first  de- 
livered. As  this  was  one  of  the  causes 

of  the  depression  of  1920,  every  effort 
is  being  made  to  curb  the  practice  be- 

fore it  becomes  a  menace  to  the  busi- 
ness conditions  today. 

The  total  for  the  week  ended  May  19 
exceeded  the  loading  figures  for  the 
corresponding  week  in  1922  by  210,844 
cars  and  the  corrtsponding  week  in 
1921  by  220,806  cars.  It  was  only  2i 
per  cent  below  the  record  week  in  his- 

tory, established  October  14,  1920,  when 
a  total  of  1,018,539  cars  were  moved. 

Machinery  Exports  for 

April  Gain 
Exports  of  metal-working  machinery 

during  April,  1923,  with  revised  com- 
parative figures  for  April,  1922,  as 

compiled  from  the  returns  to  the  De- 
partment of  Commerce,  were  as  fol- 

lows: 

EXPORTS    METAL-WORKING    MACHINERY 

April,  1922   April,  1923 
Value  Value 

Lathes    $45,608  $66,001 
Boring  and  drilling  machines. .  .  25,280  107,432 
Planers,  shapers  and  alotters    25,685  20,554 
Bending  and  power  presses    644  4,142 
Gcarculters    2,091  9,724 
Milling  machines    17,591  26,320 
Thread     cutting     and     screw 

machines    13,178  27,362 
Punching  and  shearing  machines  8,700  10,235 
Powerhammers    5,673  8,168 
RolUng  machines    221  1,096 
Sharpening       and         grinding , 

machines    67,804  69,678 
Chucks,  centering,  lathe,  drill 

and  other    10,015  25,800 
Reamers,    cutters,    drills    and 

other  parts  ot  machine  tools..  122,851  200,619 
Pneumatic  portable  fools    17,919  58,906 
Foundry  and  molding  mach'ry  35,834  37,594 
Other  metal-working  machinery 

andpartsot    385,716  343'I70 

Total  metal-working  mach'ry    $784,900  $1,016,801 

Freight  Loading  Near 
Record  Figure 

Breaking  all  previous  car  loading 
records  for  this  season  of  the  year,  as 
well  as  any  previous  record  this  year, 
the  railroads  handled  a  total  of  991,797 
cars  of  revenue  freight  during  the  week 
ended  May  19,  according  to  the  Ameri- 

can Railway  Association.  This  was  an 
increase  of  17,266  cars  over  the  preced- 

ing week's  figures. 

Export  Opportunities 

The  Rureuu  of  Foreign  and  Oomeitttr 
Coninieree,  Department  of  Commerce, 
Waxliington,  D.  C,  liaM  inquiries  for  the 
ageneies  of  maclilnery  anrt  machine  toolx, 
An.v  Information  deHired  regarding  tliene 
ODportunities  can  be  secured  from  the  alwve 
address  by  referring  to  the  number  follow- 

ing each  item. 
General  engineers  requisites,  machine 

tools  and  blacksmith  power  tools.  Christ- 
church.  New  Zealand.  Purchase  and 
agency.      Reference   No.    6528. 

Equipment  for  foundries,  shipyards  and 
machine  shops.  Copenhagren  Denmark. 
Agency.     Reference  No.  6561. 

Oval-head  countersunk  screws,  1,000  lb. 
and  di.sk  washers  to  fit  screws,  1,000  lb. 
Halifax.  Canada.  Purchase.  Blueprints 
were  forwarded  and  may  be  examined  at 
the  bureau  or  its  district  offlces.  Reference 
No.    6562, 

Can-making  machinery,  packing  machin- 
ery. Calcutta,  India.  Purchase.  Refer- ence No.   6587. 

Machines  for  the  manufacture  of  wire, 
nails  and  the  like.  Antofagasta,  Chile. 
Purchase.   Reference   No.    6588. 
Road-making  machinery,  dump  trucks, 

road  rollers,  rock  crushers  power  shovels, 
etc.  Grand  Falls,  Newfoundland.  Pur- 

chase.     Reference   No.    6589. 
Cement  mixers.  Barcelona,  Spain.  Pur- 

chase.     Reference   No.    6590. 

Air  turbines  made  for  the  pressure  of 
100  lb.  for  driving  tools  of  different  kinds. 
Christiania,  Norway.  Purchase.  Refer- 

ence No.   6591. 

Lathes  for  wood  turning  and  tools  for 
woodworking.     Goteborg,  Sweden.     Agency. 
Reference   No.   6592, 
A  45-meter  sawband,  gage,  die  No.  43. 

Rio  di-  Janeiro,  Brazil.  Purchase.  Refer- 
ence  No.    6593. 

Gasoline  woodworking  machinery,  ma- 
chine tools,  si)e<;ial  steel  for  aviation  and 

automobiles.  Madrid,  SiJain.  Purchase. 
Reference   No.   6594. 

Forthcoming  Meetings 

Taylor  Society.  Meeting  at  the  Hotel 
Onondaga,  Syracuse,  N.  Y.    June  7,  8  and  9. 

American      Society     for      Steel      Treating. 
Eastern  sectional  meeting,  Bethlehem,  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  ot  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem, Pa. 
American    Society   for   Testing   Materials. 

Annual  meeting  at  Atlantic  City,  June 
25  to  29,  Chalfonte-Haddon  Hall.  C.  L. 
Warwick,   1315    Spruce   St.,   Philadelphia,   is 
secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
Section  V  Meclianical  of  tile  American 

Railwa.v  Association.  Annual  meeting  at 
Orchestra  Hall,  Chicago,  June  20,  21  and 
22.  V.  R.  Hawthorne,  431  South  Dearborn 
St.,   Chicago,   secretary. 
Association  of  Iron  and  Steel  Electrical 

Kngiiieers.  Iron  and  steel  exposition,  Buf- 
falo, Sept.  24  to  28.  John  F.  Kelly,  secre- 
tary. Association  of  Iron  &  Steel  Electrical 

Engineers,  708  Empire  Building.  Pitts- 
burgh,   Pa. 

New  Haven  Branch  of  the  American  So- 
ciet.v  of  Mechanical  Engineers.  Third  an- 

nual machine  tool  exhibit  during  the  month 
of  September.   New  Haven.  Conn. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET  1       Galvanized 

Steel — Slight  improvement  in  steel  buying  during  week. 
Demand  principally  for  oil  storage  tank  plates  and  car 
material.  The  minimum  on  steel  plates  remains  at  $2.59 

per  100  lb.,  Pittsburgh,  with  some  contract  tonnages  quoted 
at  $2.55@$2.60.  Price  trend  in  steel  plates  has  taken  an 
upward  turn.  Strueturals  also  firmer;  demand  somewhat 
restricted  owing  to  postponement  of  many  new  building 
projects.  Steel  bars  firmer;  buying  still  at  $2.40@$2.50 
per  100  lb.,  f.o.b.  mill. 

Advances — Both  antimony  and  tin  advanced  ic.  per  lb. 
in  New  York  during  week.  Higher  rates  on  gray  iron 
machinery  castings  reported  in  Detroit.  Slight  upward 
trend  in  coke  plates  in  New  York  warehouses.  Improved 
tone  in  lard  oil  market;  price  now  65c.  as  against  60c. 
per  gal.,  one  week  ago,  for  oil,  25  per  cent  lard. 

Declines — ^Copper  market  regarded  as  having  reached 
bottom;  price  down  Jc.  per  lb.  in  week.  Zinc  declined  ic. 
per  lb.  Lead  tending  downward.  Copper  sheets  reduced 
Ic.  per  lb.  in  New  York  warehouses,  during  week. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   ton  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern     $31.55 
Northern  Basic       32.27 
Southern  Ohio  No.  2       33.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)       34.94 

BIRMINGHAM 
No  2  Foundry        27.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2 . 2.';@2 .75)    32 .  64 
Virginia  No.  2    35.17 
Basic    31.50 
Grey  Forge    30.00 

CHICAGO 
No.  2  Foundry  local       33.00 
No.  2  Foundry,  Southern  (silicon  2.25@2.75)        33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry         3 1 .  00 
Basic    3 1 .  00 
Bessemer    3 1 .  00 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  fl;ywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality 
gray  iron,  weight  275  lb.: 

Detroit           6.50 
Cleveland    S  .  60fe6 .  25 
Cincinnati           6 .  75 

New  York   '.'....'.  5 .  50fS  5 .  75 Chicago.    4  00®5 .00 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  T7arehouse;  also  the  base  quotations  from  mill: 

Pittsburgh, 
Large 

Blue  Annealed        Mill  Lots  New  York  Cleveland  Chicago 
No- 10         3.00@3.3S  4.59            3.90  4.15 
No.  12         3.10@3.45  4.64            3.95  4.20 
No.  14         3.20@3.55  4.69            4.00  4.25 
No.16         3.40®3.75  4.79            4.10  4.35 

Black 

Nos.  17and21.      3.70@4.10  4.95             4.55  4.85 
Nc5.22and24.      3.75@4.15  5.00            4.60  4  85 
Nos.  25  and  26.      3.80@4.20  5  05             4.65  4  90 
No.  28        3.85@4.25  5.15             4.75  500 

Pittsburgh      New  York     Oeveland  Chicago 
Nos.   10  and  11.       4.00(54.50           5.15              4.80  5   10 
Nos.  12  and  14.       4.10(54.60           5.25              4.90  5.20 
Nos.  17  and  21.       4.40(5,4.90          5.55              S.20 
Not.  22  and  24.       4.55@5.05           5.70             5.35  5.65 
No.  26         4.70(55.20          5.85              5.60  5  80 
No.  2?         5.00(5  5  50          6.15              5.90  6.10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to3.... 

Steel 

2..   

2i  to  6... 7  and  8... 
9  and  10., 
11  and  12. 

Black 
62 55 
59 

56 
54 
53 

BUTT  WELD 
Galv.  Inches 

50i  JtolJ... 
LAP  WELD 

Iron Black 

,.     30 

43  J 
47^ 

43J 

m 
40i 

..     23 

..     26 
28 

7  to  12   '.".     26 

2. 

2i  to  4. 
4J  to  6. 

Galv. 

13 

7 
11 
13 
II 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ         60  49J         I  to  1§       30 

2  to  3         61  SO'j 
LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

2. 

2|  to  4. 
ih  to  6. 7  and  8 
9  and  10         45 
11  and  12 

53 

421 

57 

46 
56 45 
52 

39i 

45 

32J 

44 

31i 

2    23 
2Jto4    29 
4Jto6    28 7  and  8    21 

9  to  12    16 

14 

9 

15 

14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  48%    34%    55^%    43J%   62^%   48|% 
2Jto6in.  steel  lap  welded.  44%    30%    53J%    40i%    59^%   45^% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 

stock  sell  at  list  plus  15%.    Cast  iron,  standard  sizes,  17^%  oft'. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(ba8e).. 
Hoop  steel   
Cold  rolled  strip  steel     
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron   (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

S2   

i   
T^  to  i   

New  York 
Cleveland 

Chicago 

5.00 
6.00 

4.. 50 

7.00 

6.00 

6.00 

7.50(5.8.00 8.00 

7.35 

5.19 4.66 4.55 
7.50 

8.25 

7.25 
5.80 

5.66 5.80 4.40 3.90 
4.30 

4.90 4.40 4. SO 

3.64 3.46 

3.40 

3.54 
3.36 

■3.32§ 

3.54 3.36 

3.32J 

4.39 3.61 3.95 3.64 
3.71 3.40 

3.54 3.36 

3.32J 

11.00 

55% 

40(g5S% 

50% 

8.50      14.00 
7.35      12.25 
7.10     11  00 

METALS 

Current  Prices  in  Cents  Per  Po 

Copper,  electrolytic  (up  to  carlots).  New  York 
Tin,  S-ton  lots.  New  York   
Lead  (up  to  carlots),   St.  I.ouii..  .  .         7.05; 
Zinc  (up  to  carlots),  St.  Louis           6.35; 

Aluminum,  98  to  99%  ingots,  1-15  New  York ton  lots     26.20 
Antimony  (Chinese),  ton  spot        8.25 
Copper  sheets,   base     25.50 
Copper  wire  (l.c.l.)          18.121 
Copper  bars  (I.e.).)     22.50 
Coppertubing   (l.c.l.)      27.00 
Brass  sheets  (l.c.l.)   20.50 
Brass  tubing  (l.c.l.)         25.50 

und       15.625 
     43 . 625 
New  York.  7.72i 
New  York.  6.85 

Cleveland  Chicago 

30.00         28.50 
10.50 
24.25 

21.00 24.25 
29.25 

24  25 
29.75 

S-75 

23.00 
16.25 

19.50 23.  CO IS. 75 
20.50 
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Repairing  London's  Omnibuses By  I.  WILLIAM  CHUBB 
Kuropean  Editor,  American  Machinist 

The  conclusion  —  Machines  for  grinding  in  valves 
—  Assembling  the  motor  —  The  conveyor  system  — 
Final  tests  must  be  satisfactory  to  the  police  department 

FOR  GRINDING  in  valves,  both  two  and  four 
spindle  machines  have  bean  designed  to  copy  hand 
operation.  The  spindles  have  screw-driver  ends 

which  turn  the  valves  first  in  one  direction  and  then  in 
the  other,  a  floating  and  reciprocating  rack  at  the  top 
providing  the  twisting  motion  and  continually  altering 
the  position  of  reversal  of  rotation.     In  order  to  insure 

uprights  on  which  the  engine  is  clamped,  the  driving 
medium  being  a  30-hp.  electric  motor  with  single-phase 
clutch  and  silent  chain.  The  overhead  shaft,  mounted 
on  roller  bearings,  is  splined  and  carries  a  sliding 

toothed  dog  controlled  by  lever  for  coupling  or  uncou."- 
ling  the  engine  and  the  motor.  This  shaft  carries  a 
3-ft.  cast-iron  wheel  to  give  a  flywheel  effect  in  the 

running  in  operation ;  it  also  carries  ?. 
universal  joint  which,  besides  allowinT 
angular  motion,  permits  vertical  anl 
horizontal  want  of  alignment  to  thj 
extent  of  i  in.  each  way.  The  engine 
is  run  in  at  400  r.p.m.  The  flywheel 
enables  the  operator  to  rotate,  the 
crankshaft  by  hand  and  thus  ascertain 
whether  the  bearings  are  sufficiently 
free.  The  engine  runs  in  a  bath  of  oil, 
a  3-in.  Albany  gear-pump  delivering 
oil  at  pressure  through  jets  on  to  the 
crankshaft  journal.  All  engines  re- 

main on  the  stand  for  40  minutes. 

The  engine  passing  back  to  the  con- 
veyor, in  due  course  the  auxiliary  com- 

ponents,   including    carburetor,    mag- 
neto and  dynamo,  are  added.     If  the 

(<-3-/0'->i  engine  fails  to  pass  the  running  test 
FIG.  14— ENGINE  RUNNING-IN  STAND 

that  the  grinding  material  may  be  distributed  properly, 
the  valves  are  lifted  mechanically  once  in  10  rev.,  the 
spindle  speed  being  100  r.p.m.  and  the  lift  about  4  in. 
The  valve  faces  are  themselves  ground  in  an  Oakley 
grinding  machine,  where  the  valve  spindle  is  held  in  a 
drawback  collet. 

The  crankshaft  having  been  removed  from  the  crank- 
case  in  which  it  has  been  run,  the  connecting  rods  are 
fastened  on,  having  been  previously  assembled  with 
their  pistons  as  a  sub-assembly.  The  crankcase  then 
starts  its  first  operation  on  the  assembly  conveyor,  along 
which  it  gathers  its  components.  Traveling  at  6  in.  a 
min.,  this  conveyor  (120  ft.  long)  gives  20  min.  for 
each  of  the  12  assembly  stages  or  a  total  of  four  hours 
for  the  complete  crankcase.  The  reciprocating  parts  all 
being  added,  half-way  up  the  conveyor  the  crankcase  is 
taken  off  by  a  pneumatic  hoist  for  running-in.  The 
machine  used  (Fig.  14)  consists  of  a  casting  with  four 

FIG.  15— ACID-  AND  METAL-DIPPING  BATHS 
FOR  RADIATORS 
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it  is  rectified  on  the  stand,  the  next  engine  being  tested 

on  another  stand,  but  as  a  rule  only  one  test  stand  is  m 

use.  If  the  defect  is  very  serious,  the  engine  is  trans- 

ferred to  a  special  rectification  bench  so  as  to  prevent 

interference  with  the  flow.  The  complete  overhaul  of 

the  engine  takes  29  hr.,  compared  with  85  hr.  before 

the  use  of  this  central  repair  shop. 

Radiators  have  the  top  and  bottom  tanks  removed; 

defective  tubes  are  taken  away  and  the  tube  center  is 

dipped  in  a  caustic  soda  solution  and  then  immersed  in 

Pluperfect  fluid,  a  special  preparation  for  removing  dirt 

and  scale  from  the  inside  of  the  tubes.  The  tube  center 

is  then  rinsed  in  flowing  cold  water,  again  in  boiling 

water  and  placed  on  a  conveyor  by  which  the  parts 

are  taken  to  a  bench  where  new  parts  are  fitted  and 

soldered.  Soldered  joints  are  cleaned  in  spirits  of  salts 

and  then  dipped  in  molten  solder.  The  complete  block 

is  tested  for  leakage  by  air  at  about  4  lb.  per  sq.in.  and 

the  aluminum  tanks,  having  been  cleaned  with  acid 

are  refitted,  the  time  taken  being  20  min.  Fig.  15  shows 

the  acid  and  metal-dipping  baths.     The  parts  are  con- 

! 
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'.                        i 
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^  ■      'it. 
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FIG.   16— TAPS  FOR  RECTIFYING  NUTS 

veyed  from  one  bath  to  the  other  by  the  overhead  gear 
shown. 

The  phosphor-bronze  nuts  which  form  part  of  the 

steering  gear  have  square  threads.  For  rectification 

purposes  the  taps  shown  in  Fig.  16  are  put  through  in 
a  bench  operation.  The  first  tap  has  a  pilot  in  order 
that  it  may  be  entered  quite  square  and  the  cutting 
edges  remove  material  equally  on  each  side  of  the  thread 
from  which  hajf  a  mil  is  removed.  Three  taps  form  a 
set  and  they  cut  in  steps  as  to  depth  of  thread. 

The  correct  location  of  the  key-way  in  the  steering 
fork  is  of  importance  as  twist  in  one  direction  gives  an 
off-side  lock  and  the  other  a  near-side  lock.  The  in- 

dicating appliance  shovm  at  A  in  Fig.  17  with  the  fork 
below  is  therefore  used  to  test  the  accuracy  of  the  key- 
way  in  relation  to  the  fork.  The  latter  is  clamped  in 
position  by  a  plate,  as  illustrated  at  B,  wedges  giving 
sidewise  adjustment  between  the  forks.  A  feeler  is 
drawn  along  the  keyway  and  actuates  a  pointer  which 
moves  over  a  quadrant,  magnifying  the  angle  of  twist 
by  eight. 
Any  difficulties  experienced  in  removing  faulty  ball 

races  from  the  magnetos  are  avoided  by  the  use  of  the 
extractor  illustrated  in  Fig.  18.  The  internal  gripping 
piece  has  a  radius  at  the  front  end,  turned  to  the  same 

fv '-411 

FIG.   17— .APPLIANCE  FOR  TESTIXG  KETYWAY   LOCATION 

size  as  the  ball  race.  The  ball  race  is  gripped  by  turn- 
ing a  knurled  nut  and  then  removed  by  the  central 

screw,  acutated  by  a  tommy  bar. 

Final  Chassis  Work 

The  final  operations  on  the  chassis  are  done  at  the 
traveling  platform.  Both  sets  of  axles  complete  with 
springs  and  wheels  are  positioned  on  the  track  and  the 
chassis  frame  is  lowered  from  an  overhead  runway  and 
bolted  up.  Next  the  gearbox  and  rear  carden  shaft  are 
added,  together  with  the  pedal  and  brake  gear,  steering 
gear,  engine  and  clutch,  radiator,  dashboard  and  bonnet. 
A  squad  of  men  is  allotted  to  each  unit.     Finally,  the 

g  Clearance  alrilh. 

-To  be  knurled 

FIG.   18— BALL-RACE  EXTRACTOR 

water  pipes  are  coupled  up,  the  brakes  and  engine  con- 
trol adjusted,  the  petrol  tank  filled  and  the  whole 

mechanism  lubricated. 

Completely  assembled,  the  chassis  (Fig.  19)  is  at  the 
end  of  the  float,  where  rollers  driven  by  a  23-hp.  motor 
through  reduction  gears  engage  with  the  wheel  tires 
for  starting-up  purposes.  The  chassis  then  passes  to 
the  testing  department  for  trial  on  a  special  track,  the 
engine-pulling  power  and  brake  being  severely  tested. 

The  shops  are  served  with  compressed  air  at  80  lb., 
which  is  used  for  starting-up  purposes,  should  difficulty 
arise  after  the  chassis  has  come  off  the  platform.  The 
compressed  air  motor  (Fig.  20)  runs  at  400  r.p.m.  and 
is  geared  down  4  to  1  by  a  Morse  chain.    A  clutch  be- 

FIG.  as— ASSEMBLING  CONVEYOR 
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Iween  the  gears  and  the  drive  to  the  starting-up  shaft 

is  provided  with  a  flexible  joint  to  allow  for  differences 
in  alignment. 

Besides  such  ordinary  purposes  as  working  hoists, 

and  blowing  away  swarf  from  machined  parts,  com- 

pi-essd  air  is  employed  in  perhaps  an  unusual  manner 
for  cooling  purposes  when  grinding  chisels.  Chisels,  to 
the  number  of  a  dozen,  are  clamped  in  holders  and 

run  across  a  cupped  wheel  and  a  blast  of  air  delivered 

on  top  of  the  ground  faces  prevents  overheating. 

After  any  necessary  rectifications,  are  made,  the 

chassis  is  passed  over  to  the  company's  licensing  depart- 
ment to  make  sure  that  the  police  requirements  are 

satisfied.  The  chassis  is.  then  driven  to  the  coach  side 

of  the  building  the  body  is  mounted  and  the  whole  taken 

by  the  licensing  department  to  the  district  passing- 
station  of  the  police. 

For  obvious  reasons  these  articles  cannot  deal  com- 
pletely with  the  work  of  the  organization  which  includes 

an  experimental  department  with  two  test  stands  having 
dynamometers  for  engine  testing,  where  also  the  car- 

burettors, magnetos,  etc.,  are  tried  out;  a  laboratory 
which  analyzes  weekly,  samples  of  fuel  and  monthly 
samples  of  lubricants  from  each  garage  and  deals  with 
test  samples  submitted  by  manufacturers  to  the  pur- 

chasing and  research  departments.  A  department  is 
set  apart  for  reclaiming  oil  and  removing  dirt  from  the 
rags  used  both  at  Gunnersbury  and  also  in  all  the 
garages.  The  oil  is  extracted  by  steam-heated  centrif- 

ugals and  allowed  to  run  into  a  tank,  whence   it  is 

FIG.  20— STARTING-UP  APPLIANCE 

pumped  to  a  larger  tank  for  rectifying  purposes.  The 
rags  are  then  placed  in  a  horizontal  washing  machine 
and  given  a  hot  water  and  soda  bath.  The  water  is 
extracted  by  a  centrifugal  and  the  rags  pass  to  steam- 
heated  drying  machines,  damp  air,  fluff,  etc.  being  drawn 
away  into  a  reservoir.  Then  loaded  in  sacks,  the  rags 
are  ready  for  delivery  to  the  garages.  The  average 
quantity  dealt  with  is  about  2,500  lb.  a  day,  from  which 
nearly  two  barrels  of  oil  are  extracted. 

Investigation  of  the  Fatigue 
of  Metals 

FATIGUE  of  metals  has  caused  an  estimated  loss  of 

millions  of  dollars  annually  to  American  industry, 
according  to  a  report  to  the  Engineering  Foundation 
and  the  National  Research  Council  by  Prof.  H.  F. 
Moore,  who  has  been  conducting  an  investigation  at 
the  Materials  Testing  Laboratory  in  the  University 
of  Illinois.  The  investigation,  which  deals  with  the 
economic  aspect  of  metal  fatigue,  has  been  in  progress 

more  than  three  years.  Professor  Moore's  report  in 
part  states: 

"Any  estimate  of  the  financial  loss  caused  by  fatigue 
failure  of  metal  parts  must  be  very  rough.  In  general, 
the  principal  cost  of  fatigue  failure  is  not  caused  by 
spectacular  disasters,  but  by  large  numbers  of  minor 
accidents  which  necessitate  replacement  of  broken  parts, 
and  which  put  machinery  out  of  commission  for  a  time. 

"Fatigue  failures  are  not  uncommon  in:  Rails,  car 
and  locomotive  axles,  crank  shafts  and  steering  knuckles 
of  automobiles,  wire  cables,  steam  turbine  blades  and 

discs,  shafting,  springs,  rock-drill  rods,  and  deep-well 
pump  rods. 

"In  estimating  the  damage  done  by  such  failures 
probably  the  largest  item  of  cost  is  the  loss  of  service 
caused  by  idleness  of  machines  during  the  replacement 
of  broken  parts.  A  detailed  study  of  the  above  causes 
of  failure  would  in  itself  be  a  considerable  investiga- 

tion, but  it  does  not  seem  unreasonable  to  estimate  that 
the  total  loss  jier  year  due  to  the  above  causes  is  several 
millions  of  dollars.  It  would  seem  that  a  careful  study 
of  the  phenomena  of  fatigue  failure  might  reduce  this 
loss  at  least  50  per  cent. 

"This  study  would  cover  not  only  the  properties  of 
ferrous  metals,  but  would  also  include  a  study  of  the 
stresses  set  up  in  parts  with  irregular  shapes.  The  loss 
by  actual  fatigue  failure  is,  however,  only  one  phase  of 
the  problem.  Another  phase,  probably  of  equal  financial 
importance,  deals  with  the  possibility  of  liSlng  in  stress- 
carrying  machine  parts  metals  which  are  not  used  now 
because  their  fatigue  resisting  properties  are  not 

known." 
Two  illustrations  of  the  latter  statement  are  given 

by  the  report  as  follows: 
"It  would  be  very  desirable  in  many  cases  to  use  non- 

corrosive,  non-ferrous  metals  for  making  steam  tur- 
bine blades.  At  the  present  time  the  fatigue-resisting 

properties  of  non-ferrous  metals  are  almost  entirely 
unknown,  and,  as  a  turbine  blade  is  subjected  to  pro- 

longed fatigue  stress,  the  non-ferrous  turbine  blade  has 
a  rather  limited  use.  A  study  of  the  fatigue  resisting 

properties  of  non-ferrous  metals  might  enable  a  great 
saving  to  be  made  in  the  cost  of  operating  steam  tur- 

bines to  be  made. 

"The  use  of  steel  castings  to  replace  expensive  steel 
forgings  is  becoming  more  and  more  common.  One  of 
the  great  drawbacks  to  the  use  of  steel  castings  is  a  lack 
of  knowledge  as  to  their  fatigue-resisting  qualities.  It 
is  a  well-known  fact  that  a  steel  casting  with  the  same 
chemical  composition  as  a  steel  forging  may  have  quite 
different  strength  properties.  A  study  of  the  fatigue 
strength  of  steel  castings  offers  a  promising  field  for  the 
further  extension  of  the  use  of  steel  castings  and  for 

the  reduction  of  cost  of  complicated  steel  parts." 
Detailing  the  progress  of  the  investigation,  to 

answer  the  question  "Do  metals  get  tired?"  the  report 
continues: 

"During  the  past  year  the  investigation  of  fatigue 
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of  metals  has  been  in  full  progress.  The  main  lines 

of  work  covered  are:  (1)  The  investigation  of  fatigue 

of  wrought  ferrous  metals  under  cycles  of  stress  re- 
peated but  not  reversed,  (2)  study  of  the  effect  of  heat 

treatment  on  fatigue  strength  of  steel,  (3)  the  obtain- 
ing of  further  evidence  for  the  existence  of  a  definite 

endurance  limit  for  wrought  ferrous  metals  and  (4) 

the  beginning  of  work  on  non-ferrous  metals. 
"Under  (1),  a  fairly  extensive  series  of  experiments 

has  been  made,  a  tentative  formula  developed  for  vari- 
ous ranges  of  stress,  and  a  second  series  of  experi- 

ments begun.  These  experiments  have  involved  the 

design  and  construction  of  a  new  type  of  fatigue  test- 
ing machine.  Under  (2),  heat  treatment  surveys  of 

several  steels  have  been  carried  out,  including  fatigue 
tests.  Under  (3),  additional  long  time  test  data  have 
been  accumulated  including  one  test  of  steel  carried  to 
one  billion  repetitions.  There  have  been  observed  a 
distinct  increase  of  endurance  limit  in  steels  subjected 
to  millions  of  repetitions  of  stress  below  the  original 
endurance  limit.  Under  (4),  fatigue  tests  on  monel 
metal  are  now  in  progress. 

"During  the  year  the  investigation  has  been  financed 
almost  entirely  by  the  contributions  of  the  General 
Electric  Co.  Contributions  from  the  Allis-Chalmers 
Co.,  the  Western  Electric  Co.,  and  the  Copper  and 
Brass  Research  Association  have  just  become  available, 
and  a  study  of  fatigue  failure  of  non-ferrous  metals 
will  be  a  major  feature  of  the  investigation  in  the 

immediate  future." 
Reports  of  the  progress  of  this  investigation  have 

been  given  in  Bulletins  124  and  136  of  the  Engineering 
Experiment  Station  of  the  University  of  Illinois  and 
in  Publications  4  and  6  of  the  Engineering  Foundation, 
29  West  39th  Street,  New  York. 

Getting  Men  for  the  Machine 
Industry — Discussion 

By  Herbert  D.  Harper 

ON  PAGE  685,  Vol.  58,  of  the  American  Machinist, 
A.  W.  Forbes  states  in  his  reply  to  my  previous 

article  with  the  above  title,  "that  employers  ignore  voca- 
tional and  trade  schools  because  they  know  who  will 

make  desirable  employees."  He  intimates  that  the  voca- 
tional school  graduate  is  not  a  desirable  employee.  This 

has  not  been  my  experience,  for  some  employers  do 
take  graduates.  In  one  particular  school,  the  employ- 

ment directors  of  several  large  machine  plants  have 
come  personally  to  the  school  to  sign  up  every  graduate. 

Moreover  the  report  of  the  apprentice  commission  of 
the  New  York  Building  Congress  states  in  part  in  the 
New  York  Times  of  April  22,  1923 : 

"Classes  have  been  established  in  the  various  evening 
public  vocational  schools  where  apprentices  are  required 
to  attend  two  hours  a  night,  two  nights  a  week.  School 
attendance  cards  are  punched  by  the  instructor  every 
night  the  apprentice  attends.  The  apprentice  must 
show  this  card  to  his  employer,  the  financial  secretary 
and  business  agent  of  the  union  when  called  upon. 
Wage  increases  depend  upon  the  work  of  the  boy  on  the 
job  and  in  the  school." 

Evidently  these  employers  after  a  thorough  investi- 
gation came  to  the  conclusion  that  the  vocational  schools 

could  teach  their  apprentices  something. 
The  reason  some  employers  do  ignore  vocational 

schools  is  partly  due  to  their  ignorance  of  what  the 

schools  teach  and  the  purpose  for  which  they  were  estab- 
lished. This  is  a  poor  policy  on  their  part  for  of  all 

public  schools,  the  vocational  type  is  most  nearly  allied 
to  industry  as  their  object  is  the  preparation  of  boys 
for  trade  work.  If  a  boy  does  not  attend  a  vocational 
or  high  school  what  does  he  do  between  the  time  he 
finishes  grammar  school  at  13  or  14  years  of  age  and 
the  time  nearly  all  states  allow  him  to  go  to  work — 
16  years?  Does  Mr.  Forbes  mean  that  a  boy  who  car- 

ries messages  and  runs  errands  during  that  period  is 
better  fitted  to  be  a  machinist  than  the  boy  who  attends 
a  vocational  school  and  becomes  familiar  with  at  least 
some  tools? 

The  Purpose  of  Vocational  Schools 

The  establishment  of  vocational  schools  was  the  re- 
sult of  a  shortage  of  skilled  men  in  all  industries. 

In  1900  there  were  few  apprentice  courses  in  any  fac- 
tories, the  average  manufacturer  being  too  indifferent 

or  parsimonious  to  train  boys.  They  did  not  want  to 
be  bothered  with  them  and  those  few  that  did  have  good 
apprentice  courses  charged  tuition. 

In  order  to  provide  a  place  where  every  boy  can  have 
the  opportunity  to  learn  a  trade,  state  and  Federal 
authorities  have  in  co-operation  with  city  school  boards, 
granted  funds  for  the  training  of  boys  in  various  trades 
most  prominent  in  the  different  communities. 

That  the  product  of  the  different  schools  will  vary 
is  to  be  expected,  for  some  localities  are  more  liberal 
with  their  expenditures  than  others.  In  the  long  run 
the  community  receives  the  kind  of  education  they  pay 
for,  and  if  the  material  and  equipment  are  lacking,  a 
poorly  equipped  student  will  be  the  result.  I  remember 
in  one  school  where  I  was  teaching  machine  shop  prac- 

tice, not  a  piece  of  stock  was  given  out  in  over  a  year. 
In  order  to  keep  the  machines  running  the  students 
were  sent  over  to  a  nearby  dump  and  told  to  pick  up 
stray  pieces  of  metal.  Would  you  put  the  blame  on  the 
school  for  a  poor  product  in  this  instance,  Mr.  Forbes, 
or  should  the  blame  be  placed  on  those  taxpayers,  gen- 

erally the  big  ones,  who  always  want  the  budget  "cut  to 
the  bone"  and  then  send  their  children  to  a  private school  ? 

Judging  from  Mr.  Forbes  statement  "that  two  of  the 
instructors  came  to  see  if  the  work  he  was  offering  to 

the  boys  would  not  be  satisfactory  for  them,"  such  a 
condition  exists  in  his  locality.  For  while  good  teachers 
naturally  gravitate  to  those  centers  that  pay  a  suitable 
reward  for  their  service,  the  majority  teach  because 
they  like  to  teach,  remuneration  being  a  secondary  con- 

sideration. But  poor  pay  in  any  line  of  business  will 
result  in  a  smaller  and  smaller  number  of  applicants  and 
the  scarcity  of  machine  shop  recruits  is  in  part  trace- 

able to  the  very  small  pay  of  a  decade  or  two  ago,  when 
$2.50  for  9  hours  was  the  daily  union  wage.  There  is 
a  great  resemblance  between  the  skilled  help  shortage 
and  the  teacher  shortage  of  the  past  few  years. 

Although  teachers  salaries  have  been  raised  and 
great  efforts  put  forth  to  get  sufficient  candidates,  it 
will  be  several  years  before  the  supply  of  teachers  will 
equal  the  demand.  Likewise  in  the  machine  tool  indus- 

try, although  wages  have  been  raised,  employers  have 
been  lax  in  training  boys  for  future  needs  which  if 
persisted  in,  will  imperil  the  machine  building  indus- 

tries. As  the  vocational  schools  are  established  with  at 
least  fair  equipment  and  a  workable  program,  it  seems 
only  reasonable  that  employers  should  take  a  larger  in- 

terest in  them,  to  "the  end  that  enough  skilled  help  will 
be  at  the  call  of  the  manufacturer. 
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Power  Lost  in  Shaft  Bearings 
By  H.  M.  BRAYTON 

Research  Engineer,  Picatinny  Arsenal.  Dover.  N.  J. 

Factors  affecting  friction  losses — Equations  and  chart 
for  determining  power  losses — Loose  and  tight  fitting 

bearings  and  those  under  uniform  pressure 

FRICTION     losses     in    journals    are    real    losses 
reflected  in  the  coal  or  electric  bills.     An  intelli- 

gent study  of  their  causes  and  prevention  may 
reveal  that  a  decided  saving  can  be  realized. 

The  friction  loss  in  a  bearing  depends  upon  several 
factors.  The  most  important  of  these  factors  are  the 
fit  of  the  bearing,  the  metal  from  which  it  is  made,  the 
speed  of  rotation  of  the  shaft,  the  load  carried  and  the 
diameter  of  the  shaft.  Some  of  these  factors  are  usu- 

ally not  subject  to  much  change  by  the  designer.  For 
example,  the  rotating  speed  of  the  shaft  is  usually 
fixed  by  the  machine  speeds,  although  it  may  be  found 
desirable  to  put  in  an  extra  countershaft  in  order  to 
reduce  the  speed  of  a  main  shaft.  The  principb  to 
follow  is  that  the  speed  should  be  kept  as  low  as  pos- 

sible, as  this  reduces  the  loss.  The  size  of  the  shaft 
may  also  be  subject  to  but  little  change  by  the  designer, 
as  it  is  determined  by  the  power  to  be  delivered.  It 
may  be  found,  however,  that  it  is  better  to  put  in  a 
second  shaft  to  carry  part  of  the  load  rather  than  to 
use  one  large  shaft.  The  saving  in  power  losses  with 
the  smaller  shaft  should  be  balanced  against  the  inter- 

est charges  on  the  extra  investment  for  the  same  period 
of  time.  In  this  way,  the  best  procedure  to  follow  can 
be  easily  determined. 

The  fit  of  the  bearing  and  the  coefficient  of  friction 
are  factors  which  play  a  large  part  in  bearing  design. 
The  latter  should  be  kept  as  low  as  possible  by  using 
the  proper  metal  and  by  good  lubrication  in  service, 
while  the  former  naturally  divides  itself  into  three 
cases,  first,  a  loosely  fitted  bearing,  or  one  which  has 
become  so  by  wear,  second,  a  perfectly  fitted  bearing, 
and  a  bearing  which  is  so  fitted  that  the  pressure  is 
uniform.  The  friction  losses  increase  in  these  various 
types  in  the  order  named  when  all  other  factors  remain 
the  same. 

A  Loosely  Fitted  Journal 

The  sketch  in  Fig.  1  illustrates  a  loosely  fitted  bearing 
exaggerated  for  purposes  of  illustration.  The  shaft 
when  at  rest  will  be  in  contact  with  the  bottom  of  the 
bearing  but  when  rotated  will  tend  to  climb  up  the 
bearing,  the  amount  of  displacement  of  the  line  of  con- 

tact depending  on  the  speed  of  rotation.  This  change 
due  to  a  varying  speed  is  small.  It  is  also  affected 
by  variations  in  the  coefficient  of  friction. 

There  are  three  forces  acting  and  they  must  be  in 
equilibrium  when  the  shaft  is  running  at  a  constant 
speed.  These  forces  are  the  weight  of  the  shaft  W,  the 
reaction  between  the  shaft  and  the  bearing  P  and  the 
force  of  friction  F  which  really  holds  the  shaft  on  the 
incline.     These  three  forces  being  in  equilibrium  form 

a  triangle  of  forces  and  may  be  represented  graphically 
by  the  triangle  OB  A.    We  can  then  write 

W'  =  F"  +  P'. 

Since  ixP  —  F 

Therefore    W  =  (nPy  +  P"  =  P'H  -\-  p.') 
W 

It  is  evident  that  the  angle  a  is  the  angle  of  repose 

FIG.  1— FORCES  ACTING  ON  A  LOOSELY  FITTING  BEARING 

between  the  shaft  and  the  bearing  and  hence 
Tan  a  =  M  =  Tan  <^. 

Substituting  in  equation  (1)  the  value  of  /'  in  terms 
of  F  and  m,  and  then  the  value  of  ju  in  terms  of  the 
tangent  of  the  angle  of  friction,  we  obtain 

mTF  Tan  <pW  „,    .     ̂        ,„. 
F  =  —==z  =  —  — r^  =    TF  sin  0       (2) 

VI -fM'       Vl-f  TanV 
Equation  (2)  shows  what  a  simple  relation  actually 

exists  between  the  force  of  friction,  the  angle  of  repose 
and  the  weight  of  the  shaft. 

In  the  above  calculation  the  following  nomenclature 
is  used: 

W  ̂ =  weight  of  shaft  in  pounds 
P  =  reaction  between  shaft  and  bearing  in  pounds 
F  =  force  of  friction  tangent  to  contact  surfaces 
a  =  angle  shown  in  Fig.  1 
<f>  =  angle  of  repose. 
M  =  coefficient  of  friction 

As  the  engineer  is  usually  interested  principally  in 
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power  loss  it  is  best  to  express  this  friction  force  in 
terms  of  power.    The  moment  of  friction  is 

M  =  FR  (3) 

where  M  =  moment  in  foot-pounds 
and       R  =  radius  of  shaft  in  feet 

The  enery  or  work  done  is 
E  =  2irNM  =  2^RFN  (4) 

in  which 

E  =  energy  or  work  done  par  minute  in  foot-pounds 
N  =  revolutions  of  shaft  per  minute 

As  a  horsepower  is  defined  as  33,000  foot-pounds  of 
work  per  minute,  we  have 

.     ,  .    .  2  wRNF 
Horsepower  lost  in  friction  =""33000 
Or  horsepower  lost  in  friction 

Or  horsepower  lost  in  friction  = 

0.00019  RNW 

0.00019  RNW  sin  <P  (5) 

(6) 

VI  -f^' 
Equation    (5)    or    (6)    will  give  the  actual   loss  in 

of  the  bearing  pressure  increases  from  zero  at  the  hori- 
zontal center  line  to  a  maximum  ^  the  bottom.  The 

calculation  of  the  theory  necessary  in  the  determination 
of  the  friction  loss  in  this  case  is  somewhat  complicated, 
involving  the  use  of  the  calculus.  This  theory  will  not 
be  given  here,  but  the  final  formula  is 

P  =  1.27  W  (7) 

Where  P  =  total  friction  force 
W  =  weight  of  shaft 

Then 
Lost  work  or  energy  =  i-rrRNy- 1.27  W  in  foot-pounds 

per  minute  (8) 

,    ,        2  X  1.27  RNWn Horsepower  lost  =   03  qqo   =^ 
0.000242  RNWi>:{9) 

It  must  be  remembered  that  in  equations  (3),  (4), 

(5),  (6),  (8)  and  (9),  the  value  of  R  is  expressed  in 
feet.  It  will  be  observed  that  the  formula  given  in  (9) 
for  a  tightly  fitted  bearing  is  of  quite  a  different  form 
than  the  one  given  for  a  loose  bearing  in  (6).  Fur- 

thermore, it  is  shown  that  the  friction  loss  in  a  tightly 

Coef  of  Frictionfy") 
0.03  0.04  O05 

400  350  300     Z50         200       115         150  115 
Speed  of  Shaft  (N)ln  Rev. per  Min 

FIG.    2— CHART   FOR   DETERMINING  HORSEPOWER   LOST    IN  BEARINGS  FROM  FORMUL.\   HP.   =    0.00001245  /xdXW 

horsepower  for  each  bearing  which  is  loose  fitting  when 
the  speed  of  the  shaft,  the  weight  of  the  shaft,  the  ra- 

dius of  the  shaft  and  the  cosflScient  of  friction  are 
known.  The  coeflacient  must  usually  be  assumed.  The 
value  ef  the  coefficient  will  vary  greatly  depending  on 
the  character  of  the  surfaces,  the  kind  and  quality  of 
oil  used,  the  speed  of  the  shaft  and  the  weight  of  the 
shaft  per  square  inch  of  contact.  If  accurate  results 
are  desired  the  engineer  had  better  consult  a  hand-book 
table,  but  it  will  usually  be  sufficient  to  use  a  value  of 
0.05  for  n. 

Tightly  Fitted  Bearing 

When  bearings  are  first  made  they  will  often  fit 
nearly  perfectly,  in  which  case  the  load  will  be  dis- 

tributed over  the  entire  lower  surface  and  the  intensity 

fitted  bearing  is  more  than  in  a  loose  one  although  not 
much  greater. 

When  a  bearing  is  so  fitted  that  the  intensity  of  bear- 
ing pressure  is  uniform  throughout,  it  presents  a  still 

different  problem  to  the  engineer.  The  friction  loss  is 
easily  calculated,  but  requires  the  use  of  the  calculus 
and  hence  will  not  be  derived.  The  formula  will  be 
given  however  and  becomes, P  =3  1.57  W 

Then,  lost  work  or  energy  =  2  ttRNij-  1.57  W  in  foot- 
(10) pounds  per  minute 

Horsepower  lost 
2  T  1.57  RNWul 

33,000 
 ~~ 

0.000298  RNWu.  (11) 
It  will  be  observed  that  this  uniform  pressure  bear- 

ing gives  the  grea'test  friction  loss  of  any  of  the  three 
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cases  cited.  In  actual  practice,  of  course,  ideal  condi- 
tions either  do  not  exist  or  at  best  exist  only  for  a  short 

time  when  the  bearing  is  new.  As  a  basis  of  compari- 
son these  formulas  are  of  great  value;  and  if  the  for- 

mula given  in  equation  (11)  is  used,  the  designer  will 
be  on  the  safe  side  in  calculating  the  power  required 
to  drive  his  shafting.  The  formulas  are  of  value,  there- 

fore, not  only  as  a  means  of  properly  designing  bear- 
ings and  shafting  so  as  to  keep  the  friction  losses  at 

a  minimum,  but  also  as  a  means  of  determining  the 
power  to  allow  in  the  motor  or  engine  for  just  driving 
the  shafting.  It  is  an  unfortunate  fact  that  the  allow- 

ance for  friction  is  too  often  guessed  at,  which  may 
lead  directly  to  unnecessary  expense  if  it  is  later  found 
that  the  guess  was  wrong  and  the  motor  specified  will 
not   do  the  work. 

The  writer  has  charted  the  formula  given  in  equation 
(11)  in  order  to  show  how  these  equations,  can  be 
quickly  applied.  This  formula  was  selected  because  it 
represents    the    maximum    friction    loss.     For  conven- 

ience in   application  equation    (11)    was  converted  to 
the  following  inch  units: 

Horsepower  lost  =  0.00001245  u^dNW        (12) 
In  which 

d  =  diameter  of  shaft  in  inches 
W  =  total  load  on  bearing  in  pounds 
/i  =  coefficient  of  friction 
N  =  speed  of  rotation  of  shaft  in  revolutions 

per  minute The  chart  for  this  formula  is  shown  in  Fig.  2.    The 
dot-dash   line   illustrates   its   use.     If   the  load  on  the 
shaft  is  2,000  lb.,  the  diameter  of  the  shaft  4  in.,  the 
coefficient  of  friction  0.06,  and  the  speed  of  the  shaft 

is  150  r.p.m.  then  the  horsepower  loss  for  each  bear- 
ing is  0.9. 

With  the  present  high  price  of  fuel  the  manufacturer 
and  engineer  must  give  more  attention  to  friction  losses 
in  the  plant.  A  little  judicious  design  and  study  on 
this  problem  may  work  wonders  in  reducing  power  bills 
in  your  own  plant. 

Rewarding  Suggestions 
By  a.  W.  Forbes 

MOST  of  the  articles  appearing  in  the  American 
Machinist  on  the  subject  of  rewarding  suggestions 

are  based  on  the  assumption  that  a  suggestion  has  a 
value  that  can  be  at  least  roughly  estimated.  This 
assumption  is  probably  true  in  some  cases.  In  others 
it  is  certainly  not  true. 

Take,  for  example,  a  suggestion  of  re-arrangement 
for  machines  and  operations  in  our  shop.  Any  experi- 

enced shop  man  could  come  into  the  shop  and  tell  how 
the  machines  could  be  arranged  to  better  advantage. 
I  could  do  the  same  myself,  and  so  could  every  boy  in 
the  shop.  After  the  suggested  changes  had  been  made, 
there  would  surely  be  found  plenty  of  other  changes 
that  could  then  be  made,  and  this  procedure  would  keep 
up  forever. 

In  a  room  where  one-  operation  or  a  selected  few  are 
being  perfoi-med  year  after  year,  an  arrangement  could 
be  found  that  would  remain  for  a  considerable  length  of 
time  without  there  being  any  evident  need  lor  improve- 

ments. In  a  shop  like  ours  the  character  of  the  work 
changes  with  the  changes  in  business  conditions,  and 
we  also  frequently  get  out  new  designs.  If  I  tried  to 
put  into  effect  half  of  the  possible  improvements  that 
I  observed,  the  shop  would  be  upset  at  least  half  the 
time,  so  that  no  one  would  learn  the  location  of  anything 
except  what  immediately  concerns  him  in  his  work. 
Better  a  fair  shop  arrangement  that  is  understood,  than 
the  best  possible  and  no  one  familiar  with  it. 

Suggestions  for  Rearranging  Machines 

Suppose  that  suggestions  had  been  made  from  time 
to  time  for  re-arranging  certain  machines,  and  suppose 
that  they  were  all  improvements,  and  that  the  time  had 
come  for  adopting  one.  It  would  be  foolish  to  look  over 
the  offered  suggestions  and  adopt  one  without  looking 
into  the  subject  further.  I  vi^ould  talk  it  over  with  the 
persons  who  used  the  machines,  mentioning  the  sug- 

gestions that  seemed  good.  A  second  interview  a  few 
days  later  is  better  than  trying  to  decide  the  first  time. 
Then  we  would  come  to  a  final  conclusion. 

Now,  what  is  the  value  of  the  suggestion  that  was 

finally  adopted?  It  is  the  saving  of  that  method  over 
the  method  that  we  would  have  come  to  if  that  particu- 

lar person  had  not  made  the  suggestion ;  but  who  knows 
what  our  method  would  have  been?  It  might  have  been 
the  same  thing  or  even  something  superior. 

Possibly  the  suggestion  that  the  machines  needed  re- 
arrangement should  be  given  credit,  but  that  did  not 

have  much  value,  especially  if  it  had  been  made  several 
times  before  the  management  decided  that  the  time  had 
come  to  make  action  on  it  profitable.  The  decision  that 
the  time  has  come  for  the  changes  is  in  the  class  of 
judicial  decisions  rather  than  that  of  suggestions. 

Time  for  Decision 

On  the  other  hand,  the  decision  that  the  time  has 
come  is  often  influenced  by  the  suggestion,  and  I  think 
that  it  should  be.  The  fact  that  employees  want  an 
improvement  made,  is  a  very  good  reason  for  doing  it 
then.  It  usually  works  better  under  such  conditions, 
but  here  again  it  is  not  the  result  of  suggestion.  It  is 

the  result  of  the  employees  concerned  coming  to  a  con- 
clusion, the  informal  conclusion  being  transmitted  to 

the  management  by  means  of  a  suggestion  from  one  of 
the  individuals.  It  is  impossible  to  tell  which  or  how 
many  of  the  employees  are  responsible. 

For  the  last  two  months  I  have  been  keeping  a  record 
of  the  suggestions  made  by  my  employees,  a  thing 
which  I  seldom  do  and  which  I  do  not  expect  to  continue. 
One  of  the  problems  to  decide  is.  What  is  a  suggestion? 
When  a  machinist  is  given  a  drawing  with  only  the 
instructions  to  make  a  piece  according  to  the  drawing, 
his  methods  are  not  suggestions.  If  he  should  use  a 
method  that  had  never  been  used  before  in  the  shop  for 
any  purpose,  would  that  be  a  suggestion?  I  do  not 
think  so,  and  have  not  included  such.  When  we  make 
a  special  machine,  we  talk  over  the  general  methods,  and 
come  to  a  conclusion  as  to  the  best  methods  of  design 
and  building.  Fifty  suggestions  may  be  offered  in 
twenty  minutes,  before  anything  is  done  toward  design- 

ing the  machine. 
In  the  record  below  I  have  included  only  suggested 

changes  in  design  of  standard  products,  new  or  im- 
proved tools  or  machines  for  doing  standard  operations, 

improvement  in  shop  arrangement  including  handling 
and  storing  material,  and  methods  of  sales. 
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Record  of  Suggestions 
Design 

1  accepted,  1  postponed,  1  substituted,  1  withdrawn. 
Tools  and  Machines 

5  accepted. 
Shop  arrangement 

3  accepted,  1  postponed. 
Sales 

1  accepted. 

It  will  be  noticed  that  the  largest  number  of  sug- 
gestions were  in  improvements  in  machines  or  tools  for 

our  own  work,  the  subject  in  which  employees  would 
most  naturally  be  interested.  Also,  that  all  of  these 
improvements  were  accepted  and  put  into  effect  at  once, 
showing  that  they  had  received  due  consideration  before 
the  suggestion  was  made.  Probably  most  of  them  had 
been  talked  over  with  other  employees  first. 

Changes  in  design  did  not  receive  quite  as  ready  ac- 
ceptance, but  in  this  case  it  must  be  remembered  that 

the  design  of  a  product  for  sale  has  been  thoroughly 
studied  and  tested  before  the  machine  is  placed  on  the 
market. 

Method  Not  Always  Followed 

The  results  do  not  look  as  though  I  had  followed  the 
method  previously  outlined.  Some  items  were  minor  and 
did  not  warrant  thorough  consideration.  That  is,  they 
were  simple  things  that  made  an  evident  saving,  with 
but  trifling  cost;  and  as  I  did  not  know  how  much 
money  would  be  made  or  lost  by  looking  for  a  better 
way,  I  merely  gave  the  suggestion  an  immediate  0.  K. 
In  another  case  I  found  that  it  was  already  decided 
whom  the  men  wished  to  do  the  work,  as  well  as  the 
changes  to  be  made.  We  had  to  go  over  a  few  details 
together,  and  a  few  minor  changes  were  made  when  the 
work  was  going  on.  The  employees  were  performing 
the  function  of  management,  and  all  they  needed  was 
approval. 

In  the  record  just  given,  "accepted"  means  that  the 
suggestions  were  accepted  and  instructions  given  to  put 
them  into  effect  at  once,  or  as  soon  as  other  work  was 

out  of  the  way.  "Postponed"  means  that  the  sugges- 
tion was  good,  but  that  it  was  not  advisable  to  put  it 

into  effect  at  once.  In  the  case  of  the  one  substituted. 
a  change  was  considered  advisable,  but  not  the  change 
suggested.  One  suggestion  was  withdrawn.  That  is, 
when  the  employee  was  asked  how  he  would  put  it  into 
practice,  he  agreed  that  it  would  not  be  practicable. 
This  was  the  only  suggestion  that  was  entirely  rejected. 

Undoubtedly,  more  suggestions  could  have  been  se- 
cured if  any  effort  had  been  made  to  secure  more;  but 

we  do  not  want  to  make  changes  too  fast,  and  I  think 
that  putting  into  effect  ten  suggestions  in  two  month." 
is  fast  enough  for  a  shop  the  size  of  ours.  A  few  thor- 

oughly considered  practical  suggestions  are  worth  more 
than  any  number  of  the  kind  that  a  casual  visitor  first 
thinks  of. 

How  Suggestions  Are  Carried  Out 

In  general,  the  person  making  the  suggestion  is  given 
the  job  of  carrying  it  out;  and  if  he  wants  help  on  the 
job,  he  selects  the  man  he  wants,  due  consideration  be- 

ing given  to  regular  production  work.  For  example,  if 
it  is  a  special  tool  that  is  recommended,  the  suggestor 
usually  makes  the  tool  and  uses  it  first.  If  a  change 
in  design  of  one  of  our  products,  he  makes  a  machine 
or  part  for  test,  using  his  idea.  In  a  shop  like  ours 
where  all  men  are  given  all-around  experience,  it  is 
seldom  that  the  person  making  the  suggestion  fails  to 

have  the  skill  to  carry  it  out.    He  is  most  interested  in 
the  things  he  can  do. 

No  money  reward  is  given,  for  I  would  have  no  idea 
of  how  to  figure  it,  or  whom  to  give  it  to.  I  think  it 
is  better  to  have  one  regular  weekly  rate,  into  which 
everything  counts.  We  can  decide  with  a  fair  degree 
of  accuracy,  what  the  loss  would  be  if  an  employee 
should  leave  us.  This  scheme,  of  course,  is  not  perfect, 
but  on  the  whole  seems  about  the  best  method  of  pay- 

ment. The  rate  is  revised  once  in  three  months,  and 
everything  is  taken  into  account.  The  revision  is 
almost  always  upward,  although  the  change  may  be 
slight. 

The  Man  Who  Knows  Why — Discussion 
By  Herbert  D.  Harper 

On  page  734,  Vol.  58,  of  the  American  Machinist 
Entropy  states  the  advantage  that  comes  to  a  man  who 
knows  why  he  does  a  certain  job  in  a  certain  way.  His 
advice  about  studying  mechanics  is  good  if  intended 
for  draftsmen,  but  I  think  the  following  subjects  will 
help  a  machinist  more  than  the  study  of  pure  mechanics. 

These  subjects  placed  in  a  logical  educational  sequence 
are  first:  a  knowledge  of  the  principles  underlying  the 
measuring  instruments  used  in  machine  shop  work, 
since  without  this  knowledge  the  rest  of  the  work  is 
meaningless.  Second:  a  familiarity  with  speeds  and 
feeds,  for  every  machinist  should  know  when  his  ma- 

chine is  operating  at  its  greatest  capacity.  Third:  an 
understanding  of  tapers  and  taper  turning,  that  is,  the 
methods  of  figuring  taper  per  foot  and  the  tail  stock 
offset  for  cutting  them.  Fourth :  an  ability  to  figure  the 
depth  of  threads  for  the  different  standards  and  to  find 
the  gears  required  to  cut  them  either  by  simple  or  com- 

pound arrangement.  Fifth:  a  knowledge  of  simple, 
angular,  compound  and  differential  indexing,  so  as  to 
use  a  dividing  head  intelligently.  For  spiral  and  cam 
milling  elementary  trigonometry  is  a  necessity.  After 
these  topics  have  been  learned,  lessons  in  the  construc- 

tion of  gears  and  the  methods  of  cutting  them,  can  be 
taken  with  profit. 

Problematical  Advantages 

The  advantages  of  self  instruction  are  uncertain  and 

generally  overstated.  A  student  may  retain  self-studied 
items  longer,  but  he  is  not  so  likely  to  study  systemati- 

cally as  when  he  is  following  a  definite  course  and  must 
recite  at  a  definite  time.  The  average  individual  lacks 

"stick-to-itiveness"  and  it  takes  a  lot  of  sticking  to  learn 
the  theory  of  machine  shop  practice  without  help.  This 
leads  to  the  suggestion  that  it  pays  to  attend  a  school 
where  such  a  course  is  given.  There  is  the  value  derived 
from  class  room  work,  of  orderly  thinking  and  incen- 

tive, gained  from  the  stimulus  of  healthful  competition 
with  fellow  students,  that  brings  fruitful  results  to  those 
with  an  ambition  to  succeed. 

In  the  larger  cities  courses  in  machine  shop  practice 
and  theory  are  given  in  the  public  evening  trade  schools. 
Although  these  courses  are  free  and  given  by  expert 
teachers,  they  are  not  as  well  attended  as  they  should 
be.  My  experience  leads  me  to  believe  that  the  average 
mechanic  does  not  want  to  know  why  and  will  not  make 
any  conscientious  effort  to  help  himself.  If  he  does 
enroll  in  an  evening  course,  the  chances  are  50  to  1  that 
his  choice  will  be  shop  work  instead  of  the  class  room, 
where  he  is  taught  why  work  is  done  in  a  certain  way. 
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Machining  Soft  Rubber 
By  e.  lytton-brooks 

London,  England 

Methods  of  holding  rubber  for  machining — Tools 
for  various  operations  —  Precautions  necessary  to 
compensate  for  distortion — Cutting  lubricant  used 

THE  FOLLOWING  article  is  intended  to  convey 

in  simple,  practical  language  the  methods  em- 
ployed by  the  writer  for  machining  soft  rubber 

and  does  not  pretend  to  deal  with  the  matter  from  a 
scientific  or  commercial  standpoint. 

There  are  several  essentials  to  be  observed   at  all 
times  when  working  rubber  and  they  may  be  summed 

race_, 

plate 

Wood 

a  Hut/ier 

^-  -Layer  ofadhesiye 

FIG.  I ns.z 
FIG.   1— HOW  THE  RUBBER  IS  MOUNTED  ON  THE  LATHE 

FACEPLATE.      FIG.   2— THE  FINISHED  WORK 

as:  1 — That  the  rubber  piece  to  be  worked  on  be  kept 
clean  on  the  working  face  and  held  as  firmly  as  possible 
to  the  wood  chuck  to  which  it  is  cemented.  2 — That 
the  cutting  tools  be  kept  sharp,  clean,  and  polished  on 
their  cutting  edges.  3 — That  a  good  supply  of  cutting 
fluid  be  kept  at  the  tool  edge,  as  rubber  heats  the  tool 
locally  very  quickly.  In  the  cutting  out  of  rings  and 
disks  from  sheet  rubber  as  in  Figs.  1  and  2,  a  disk  of 
soft  yellow  pine  or  American  whitewood  is  secured  to 
the  face  plate  of  the  lathe  by  wood  screws  from  the  back, 
care  being  taken  to  see  that  the  screws  do  not  project 
through  the  wood  face. 

After  the  wooden  disk  has  been  faced  true  and  sand- 
papered, the  face  plate  is  removed  and  the  wood  evenly 

coated  with  paraffin  wax,  a  mixture  of  beeswax  and 

rosin  or  a  preparation  known  as  Chatterton's  compound, 
a  bunsen  or  similar  clear  flame  gas  burner  being  used. 
When  the  adhesive  or  cement  has  been  brought  to  the 
melting  point  over  the  whole  surface,  the  rough  cut 
rubber  disk  is  pressed  on  evenly  and  kept  down  at  the 
edges  with  a  covering  weight  until  the  wax  has  set. 
The  whole  process  is  not  nearly  as  laborious  as  it 
sounds,  but  like  all  machine  work  the  setting  up 
occupies  most  of  the  time. 

Cutting  Out  the  Center 

If  the  center  of  the  rubber  disk  is  to  be  cut  out, 
leaving  a  ring  for  the  finished  piece,  a  good  plan  for 
the  first  operation  is  to  tube  drill  a  4  or  -h-vix.  hole  in 
the  center.  Then  screw  in  a  brass  wood  screw,  face  the 
head  off  and  make  a  very  small  depression  in  the  re- 

maining shank  with  a  hand  tool  as  shown  in  Fig.  4 
This   makes  a  firm  center   in   which   to   register  the 

divider  point  when  laying  out  radii  of  holes  that  may 
have  to  be  drilled. 

It  is  not  advisable  to  try  to  describe  circles  by  bring- 
ing the  divider  point  in  direct  contact  with  the  revolving 

lubber,  as  apart  from  great  inaccuracies,  all  manner  of 
things  are  likely  to  result.  Rubber  is  described,  or 
defined,  as  a  compressible  fluid,  so  it  naturally  follows 
that  great  accuracy  cannot  be  maintained,  but  care  should 
be  taken  in  the  location  and  drilling  of  holes,  otherwise 
if  the  rubber  has  to  fit  over  studs  or  is  to  have  screws 
passing  through  it,  the  piece  will  be  badly  distorted. 

The  cutting  tools,  a  useful  selection  being  shown  in 
Fig.  3,  are  made  from  drill  rod.  Tangs  may  be  left  on 
to  be  fitted  up  as  hand  tools  if  desired.  The  tools  are 
hardened  and  tempered  to  a  pale  straw.  The  actual 
piercing  edges  should  be  stoned  up  keen,  while  the  edges 
of  the  fin  may  have  a  slight  radius  and  be  burnished 
over.  Round  steel  tools  used  in  a  straight  V  toolholder 
in  the  sliderest  will  be  found  to  be  the  most  convenient, 
as  they  can  be  turned  to  conform  to  the  circle  before cutting. 

Glycerine  is  the  best  cutting  fluid,  but  if  this  is  not 
available,  water  thickened  with  soap  is  a  good  substi- 

tute.   The  straight  tool,  No.  2,  Fig.  3,  is  the  one  most 
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FIG.  3— SOME  OF  THE  TOOLS  FOR  CUTTING  RUBBER 

generally  used  for  all  face  work  such  as  disks,  rings 
and  washers  and  also  such  work  as  shown  in  Figs.  12 
and  14  which  will  be  referred  to  later  on.  If  holes 
are  to  be  drilled  in  the  piece,  they  may  be  set  off  and 
scribed  with  a  pencil  compass,  using  a  moistened  in- 

delible pencil.  The  drilling  is  done  with  a  tube  drill 
such  as  is  shown  in  Fig.  5.  It  is  made  to  size  from 
brass  or  mild  steel.  Plenty  of  lubricant  should  be  used 
in  the  drilling  operation.  It  is  advisable  to  drill  all 
holes  with  the  rubber  still  mounted  on  the  wood  disk 
and,  as  holes  in  rubber  cannot  very  well  be  buttoned 
or  otherwise  located,  one  has  to  get  proficient  with  the 
tube  cutter. 

In  the  case  of  cutting  out  rubber  disks,  a  good  way 
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of  setting  out  the  cutting  circle  is  to  cement  onto  the 
center  a  thin  metal  disk,  say  h  in.  brass  or  zinc,  and 

when  firm,  centering  with  a  hand  tool  to  provide  a  bear- 
ing for  the  divider  point  as  previously  outlined  with 

the  screw  shank.     Fig.  6  illustrates  this. 
The  milling  machine  can  be  requisitioned  when  the 

Fie.e 
FIG.  4— BRASS   SCREW  USED  AS  A  CENTER  FOR  THE  DI- 

VIDERS.    FIG.  5— TUBE  CUTTERS  OR  PRILLS.       FIG. 
6— METAL  DISK  TO  BE  USED  AS  A  GUIDE 

lathe  capacity  has  run  out  and  it  answers  quite  well. 
A  large  wood  disk  with  a  stout  boss  screwed  on  may  be 
gripped  in  the  universal  chuck  fitting  the  spindle  nose, 
or  bolted  direct  onto  an  inserted-tooth  cutter  body. 
With  the  overarm  pushed  in  flush  with  the  column  face 
and  the  cutting  tool  secured  in  the  machine  vise,  the 

FIG.  7 FIG.8 

FIGS.  7  AND  8 — METHODS  OF  HOLDING  RUBBER  STRIPS 
ON  MILLING  MACHINE 

locating  and  cutting  out  of  large  disks  and  rings  is  a 
comparatively  simple  matter. 

For  cutting  rubber  into  blocks,  strips  and  odd  shapes 
to  fairly  accurate  dimensions,  both  the  shaper  and  mill- 

ing machine  lend  themselves  admirably  to  this  work. 
Figs.  7  and  8  depict  a  job  of  this  description.    The  wood 

the  cut  is  taken.  As  much  work  as  possible  should  be 
done  in  one  setting,  i.e.,  before  the  rubber  is  pulled  from 
its  cement  seating,  it  being  quite  easy  to  set  the  wood 
jig  carrying  the  rubber,  up  on  an  angle  plate,  tool 

maker's  knee  or  rotary  table.  Both  the  shaper  and 
milling  machine  answer  very  well  for  cutting  rubber 
into  strips,  the  milling  machine  often  having  the  advan- 

tage in  length  of  traverse.  The  rubber  sheet  is  secured 
to  a  board  that  is  planed  flat  on  both  surfaces  and  bolted 
to  the  table.  The  micrometer  on  the  cross  slide  can  be 
used  to  space  the  strips. 

The  tools  shown  in  Figs.  9  and  10  work  very  well  in 
the  shaper.  The  hollow  tool.  Fig.  9,  may  receive  its 
cutting  compound  at  the  open  end  from  where  it  will 
find  its  way  to  the  cutting  point  by  way  of  the  two 
ducts  shown.    The  disk  cutter,  Fig.  11,  is  used  on  the 

FIG.  9 F 1 6.10 
FI6.il 

FIG.    9 — PARTING    TOOL    FOR    USE    IN    LATHE.       FIG.    10 — 
PARTING  TOOL  FOR  USE  IN  SHAPER.    FIG.  11 — PART- 

ING TOOL  FOR  USE  IN  MILLING  MjVCHINE 

milling  machine  arbor  and  is  made  from  saw-steel  hard- 
ened and  ground.  This  type  of  cutter  gives  a  very 

clean  cut  and  will  cut  up  strips  quickly  and  with  a  fair 
amount  of  accuracy. 

A  sequence  of  operations  on  a  circular  piece  is  shown 
in  Fig.  12  and  need  not  be  described  fully.  After  opera- 

tion 3,  a  wood  spigot  is  driven  into  a  hole  previously 
bored  in  the  wood  disk  and  turned  to  fit  the  hole  in 

the  rubber  easily,  after  which  the  rubber  is  re-cemented 
on  and  the  work  proceeded  with.  Fig.  13  is  a  sugges- 

tion of  the  finished  piece. 
Rubber  bands  in  small  sizes  can  be  duplicated  quickly 
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FIG.  13 

FIGS.   12   AND   13 — SEQUENCE  OF  OPERATIONS  AND   THE    FINISHED  WORK 

backing  is  first  planed  flat  on  both  faces,  the  rubber 

•cemented  on  as  before  and  given  as  much  support  as 
possible  near  the  portion  to  be  cut,  but  not  compressing 
OT  distorting  it,  as  the  result  in  the  finished  piece  may 
l)e  disappointing  when  it  is  released  and  allowed  to 
attain  its  free  shape. 

The  dotted  lines  in  Figs.  7  and  8  suggest  the  next 
cutting  operation  on  these  two  pieces.  The  piece  shown 
in  Fig.  7  has  been  previously  operated  on,  leaving  a 
flange  or  rib  on  each  side.  After  being  cemented  in  its 
changed  position,  it  is  supported  at  the  sides  with 
plaster  of  paris  which  is  allowed  to  set  before  the  final 
cuts  are  proceeded  with.  Supporting  the  rubber  at  the 
sides  and  near  the  cut  is  to  prevent  its  spreading  while 

by  pushing  cored  rubber  or  tubing  onto  a  mandrel.  The 
rubber  in  this  case  should  fit  tight  enough  to  prevent 
its  turning  under  the  cut  and  a  trial  band  or  two  should 
be  cut  off  and  examined  for  width.  When  this  has  been 
determined  it  is  merely  a  matter  of  spacing  and  parting 
and  either  the  tool  No.  2,  Fig.  3,  or  the  one  in  Fig.  10 
may  be  used.  Mandrel  practice  is  also  used  for  grind- 

ing rubber  covered  taper-plugs  of  special  sizes,  corks, 
etc.,  the  bored  rubber  in  this  case  being  an  easy  fit  on 
the  mandrel  and  cemented  in  position.  A  Dumore,  or 
similar  toolpost  grinder,  with  a  fairly  coarse  wheel  is 
used  for  grinding,  which  is  done  dry.  If  the  mandrel 
is  larger  than  the  hole  in  the  rubber  piece,  or  sufl!i- 
ciently  large  to  grip  the  rubber  under  grinding  pressure. 
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care  should  be  taken  to  i-emove  the  piece  from  time  to 
time,  when  getting  down  to  size  and  trying  it  into  the 
hole  in  which  it  is  to  fit,  otherwise  it  will  probably  be 
very  much  undersize. 

Kubber  pieces   required   in   quantity  are  better   and 

HJ Ytood  ,' mandrel 

FIG.  14— CUTTING  RIXGS  OR  BANDS  FROM  TUBING 

cheaper  moulded.  Also  there  are  complicated  pieces 
which  it  would  not  pay  to  make  at  home,  but  provided 
these  requirements  do  not  obtain,  it  is  far  easier  and 
quicker  to  do  the  job  in  the  shop. 

Flash  Welding— Discussion 
By  G.  a.  Hughes 

Klectrical   Eiig'.i'icer,  Tius.un  Steel  Company 

On  page  433  of  the  A-merinoM  Machinist,  there  ap- 
peared an  article  on  Flash  Welding,  by  A.  L.  DeLeeuw. 

Some  of  the  figures  on  current  consumption  and  welding 
pressure  given  in  the  article  are  so  at  variance  with 
those  obtained  from  many  tests  conducted  by  the  writer, 
that  there  must  have  been  some  mistake  in  their  cal- 
culation. 

In  the  tests  which  are  described  in  what  follows,  a 
watt-meter,  an  ammeter  and  a  voltmeter  were  inserted 
in  the  line  to  give  the  power  consumed  in  both  the  auto 
transformer  and  the  welding  transformer  of  the  weld- 

ing machine.  The  auto  transformer  had  eight  equal 
strips  giving  from  65  per  cent  to  full  line  voltage,  the 
eighth  strip  placing  the  welding  transformer  directly 
across  the  power  line. 

The  current  consumed  in  welding  steel  of  various 
cross-sectional  area  is  given  in  Table  I.    The  pressure 

TABLE  I— POWER  CONSUMED  IN  VARIOUS  WELDS 

Area Time A uto  Trans 
Sq.  In. Volts Amps KW PF Sec. 

Tap 

1.5 220 281 
56 

0.87 16 1 
2.0 220 348 70 0.89 16 3 
3.0 220 459 91 0.90 

17 

S 
7.0 218 651 131 0.90 21 8 

used  in  forcing  the  steel  together,  after  it  was  up  to 
a  welding  heat,  was  between  900  and  1,000  lb.  per  sq.in. 
of  cross-sectional  area  in  each  case. 

The  results  of  a  butt  welding  test  on  a  square  bar 
of  soft  steel  with  a  cross-sectional  area  of  1  sq.in.,  are 
shown  in  Table  II.  Two  tension  tests  on  samples  of  the 
bar  run  as  control  tests  showed  failures  at  51,900  and 
52,300  lb.  The  welded  pieces  were  machined  and  Nos.  1, 
2  and  3  were  given  a  tensile  test,  while  4  and  5  were 
subjected  to  shear  at  the  weld.  The  results  were  as 
follows : 

No.  1  failed  in  weld  at  48,800  lb. 
No.  2  failed  in  weld  at  52,300  lb. 
No.  3  failed  back  of  weld  at  50,100  lb. 
No.  4  failed  at  51,500  lb. 
No.  5  failed  at  50,300  lb. 

Evidently,  there  was  little  difference  between  the  ulti- 
mate shearing  strength  of  the  weld  and   its  ultimate 

tensile  strength. 
Another  series  of  tests  were  made  on  flat  steel  A  in. 

thick  and  5  in.  wide,  butt  welded.    The  control  test  of 

an  unwelded  sample  showed  an  ultimate  tensile  strength 

TABLE  II— POWER  CONSUMED  IN  SIMILAR  WELLS No. 
Volts 

Amps 

KW 

PF 
Time  in  Sec 

1 220 220 40 91 15 
2 

220 
200 40 91 

IS 

3 220 210 

39 

84 IS 
4 218 210 39.5 86 IS 
5 220 

210 
39 84 15 

of  56,150  lb.  The  results  of  six  tests  are  shown  in 
Table  III. 

In  tests  on  a  butt  welding  machine,  an  integrating 
watt-hour  meter  was  inserted  in  the  line  to  read  the 

power  consumed.  It  showed  a  total  power  consumption 
of  20  kw.  for  164  welds  on  flat  soft  steel  strips,  6-fe  in. 
wide  by  tb-in.  thick.  The  cross-sectional  area  is  1.15 
sq.in.  This  reduces  to  122  watt-hours  per  weld,  or  106 
watt-hours  per  sq.in.  of  cross  section  welded. 

The  same  welding  machine  was  used  to  make  410 

flash  welds  of  soft  steel  hoops,  the  material  being  4A-in. 
wide  and  A-in.  thick.  The  area  of  the  welded  cross- 
section  is  0.86  sq.in.,  and  the  power  consumed  for  the 
total  number  of  welds  was  68  kw.-hr.,  which  means  166 
watt-hours  per  weld,  or  193  watt-hours  per  square  inch 
of  cross-section. 

The  reason  for  the  greater  power  consumption  of  the 

TABLE  III— WELD  FAILURE  DATA 

Test  No. Manner  of  Failure lb.            P 
er  Cent, 

1 
f  weld — J  plate 

51000 91 
2 Plate 

52000 
93 

3 Plate 
53400 

95 

4 
Plate']  Just 52600 

93 
5 

Plate  ̂ Back  of 
46100 82 

6 PlateJ  Weld 51900 

93 
latter  test  is  that  the  work  being  in  the  form  of  a  hoop, 
part  of  the  current  was  thus  permitted  to  travel  from 
one  jaw  to  the  other  through  the  hoop  rather  than  across 
the  weld. 

[With  regard  to  the  foregoing  discussion,  Mr. 
DeLeeuw  wishes  us  to  state  that  the  pressures  and  cur- 

rent consumption  given  in  the  original  article  for  i-in. 
round  stock  should  have  been  stated  as  per  sq.in.  of 
cross-section  rather  than  as  the  total  amount  for  the 
J-in.  stock.  If  this  correction  is  made,  there  is  not  a 
very  great  discrepancy  between  his  figures  and  those 
of  Mr.  Hughes. — EDITOR.] 

Drawing  Office  Versus  Machine  Shop 
By  F.  p.  Terry 

"Should  the  drawing  office  be  compelled  to  saddle 
the  cost  of  its  own  errors?"  This  question  is  the  "bone 
of  contention"  with  many  machine  shop  men.  Usually 
the  i-everse  is  the  case,  and  the  poor  machine  shop  is 
left  with  all  the  charges  set  against  it. 

In  one  firm  I  know,  if  a  drawing  office  error  should 
result  in  a  casting  being  useless,  the  foundry  really  finds 
this  a  benefit,  as  the  faulty  casting  is  returned  to  it  at 
scrap  price  and  a  new  one  put  in  hand  at  the  usual  rates. 
The  foundry  manager  declares  he  has  enough  to  do  re- 

placing his  own  errors  such  as  blow  holes,  cracks  and 
the  like,  which  he  replaces  free  of  charge  on  receiving 
the  faulty  castings. 

The  pattern  shop  loses  the  time  required  for  making 
alterations,  often  only  a  trivial  matter,  but  the  poor 
machine  shop  loses  everything,  no  matter  how  much 

time  has  been  spent  on  the  work  befoi-e  discovering  the 
fault.      The   machineman   must   have   his   full    rate   of 
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bonus  providing  he  is  not  at  fault,  but  no  allowance  is 
made  on  machine  shop  costs  to  make  the  drawing  office 
responsible. 

In  this  particular  firm  the  machine  shop  foreman,  for 
his  own  interests,  has  adopted  a  card  system  showing 
all  time  wasted  or  lost,  whatever  the  cause,  and,  while 
at  the  end  of  the  year  there  is  a  substantial  amount 
gone  in  circumstances  over  which  he  has  no  control, 
nothing  is  done.  As  all  departments  except  the  drawing 
office  have  a  bonus  system  on  output,  naturally  the  ma- 

chine shopman  has  a  grievance.  The  management  takes 
the  attitude  that  to  discriminate  in  this  way  would 
cause  endless  friction  and  jealousy,  consequently  every- 

thing goes  on  in  the  old  sweet  way.  Mistakes  in  pat- 
terns or  forgings  are  also  treated  the  same,  the  depart- 

ments concerned  replacing  free  of  charge,  but  no  allow- 
ances are  made  should  the  machine  shop  waste  days 

before  discovering  a  mistake. 
Personally,  I  think  this  attitude  is  entirely  wrong, 

and  that  the  tabulating  and  fixing  of  the  responsibility 
for  errors  and  costs  would  make  every  department  take 

due  and  proper  notice.  Of  course,  there  is  the  possi- 
bility of  the  machine  shop  or  any  other  department 

going  ahead  and  not  taking  as  much  care  as  it  might  in 
discovering  errors  as  quickly  as  possible,  but  this  is  I 
think  very  remote.  No  one  likes  to  waste  time  in  doing 
useless  work,  and,  should  it  occur,  means  could  be 

arranged  for  refusing  credit  where  there  was  reason- 
able ground  for  concluding  that  the  faults  could  have 

been  discovered  earlier. 

Heating  and  Brazing  Torches 
ALTHOUGH  heating  torches  that  use  kerosene  or 

l\  gasoline  as  fuel  are  commonly  considered  to  be 
fairly  safe,  serious  accidents  sometimes  occur  in  con- 

nection with  the  use  of  them.  Not  long  ago,  for  exam- 
ple, we  received  notice  of  an  accident  in  which  a  kero- 
sene blow-torch  exploded,  killing  one  man  and  injuring 

five  others  more  or  less  seriously.  In  view  of  pos- 
sibilities of  this  nature,  it  is  quite  important  for  every 

person  operating  a  heating  or  brazing  torch  to  become 
familiar  with  the  apparatus  he  is  using,  and  to  make 
sure  that  all  reasonable  precautions  against  accident 
have  been  taken. 

Many  forms  of  heating  torches  are  available,  but  they 
can  all  be  included  in  two  main  classes.  One  class  con- 

sists of  those  that  depend  upon  a  small  hand  pump  for 
producing  the  pressure  necessary  to  force  the  fuel  up 
to  the  burner.  This  type  includes  the  ordinary  hand 

blow-torch,  the  tinner's  or  plumber's  furnace,  and  the 
so-called  braziers  or  pre-heaters.  The  second  main  class 
includes  all  torches  that  are  operated  by  means  of  com- 

pressed air  supplied  from  an  outside  source.  Appa- 
ratus of  this  second  type  may  be  provided  with  a  closed 

fuel-tank  from  which  the  fuel  is  forced  by  means  of 
air  pressure,  or  it  may  be  of  the  aspirating  or  suction 
type,  in  which  the  compressed  air  is  delivered  to  the 
fuel  line  in  such  a  way  that  it  draws  the  fuel  from 
an  open  tank  or  container  by  suction. 

In  selecting  heating  or  brazing  torches,  the  construc- 
tion of  the  fuel  tank  should  receive  detailed  considera- 

tion. Most  tanks  are  made  of  steel  or  brass,  solid  drawn 
or  with  double  riveted  joints,  and  appear  to  be  built 
with  a  reasonable  factor  of  safety.  There  are  some 
types  available,  however,  in  which  the  tank  seams  are 
welded  or  brazed,  and  at  least  a  few  that  have  heavy 
tin  plate  or  galvanized  iron  tanks  and  soldered  joints. 
In  considering  the  tank  be  sure  that  the  construction 
is  adequate  to  withstand  the  operating  pressure  and 
still  have  a  wide  margin  of  safety.  Welded  or  brazed 
tanks  should  be  satisfactory  if  the  welding  or  brazing 
is  well  done ;  but  soldered  seams  and  connections  should 
be  avoided. 

A  check  valve  in  the  fuel  line  is  highly  desirable, 
because  it  may  prevent  the  flame  from  passing  back 
from  the  burner  in  case  of  very  low  pressure  in  the 
fuel  tank.  Screens  or  wire-gauze  filters  are  likewise 
desirable  in  torches  using  kerosene  and  gasoline.  The 
main  purpose  in  using  screens  and  check  valves  is  to 
regulate  the  flow  of  fuel,  but  they  also  serve  as   re- 

tardants  to  the  back  passage  of  the  flame  in  case  it 
should  flare  back  from  the  burner  into  the  fuel  line,  and 
they  should  be  considered  as  safety  devices  as  well  as 
a  means  of  increasing  the  efficiency  of  the  apparatus  that 
is  being  used. 

In  the  closed-vessel  type  of  apparatus  it  is  advisable 
to  install  a  reducing  valve  between  the  source  of  air 
supply  and  the  fuel  tank.  This  valve  should  be  set 
to  close  at  not  more  than  the  maximum  operating  pres- 

sure recommended  by  the  manufacturer  of  the  appa- 
ratus, in  order  to  protect  the  tank  against  excessive 

pressure.  In  the  larger  types  that  use  compressed  air 
from  an  outside  source,  the  reducing  valve  should  be 
placed  between  the  air  connection  and  the  tank,  and 

in  the  hand-pump  types  the  valve  should  be  located  at 
the  delivery  and  of  the  hand  pump. 

Pressure  gages  should  also  be  provided  on  all  closed 
fuel  tanks,  and  these  gages  should  be  tested  from  time 
to  time  to  make  sure  that  they  operate  effectively.  It 
is  extremely  important  to  know  what  pressure  exists 
in  the  tanks  at  all  times,  and  this  can  be  ascertained 
only  by  means  of  an  accurate  pressure  gage. 

The  fuel  opening  in  the  burner  should  be  examined 
frequently  to  make  sure  that  it  has  not  become  clogged 

with  particles  of  dirt  or  other  foreign  matter.  Some- 
times when  a  burner  has  become  clogged  so  that  the 

fuel  supply  is  low,  the  operator  has  concluded  that  the 
air  pressure  was  low,  and  proceeded  to  operate  the  pump. 
Under  these  conditions  the  tank  might  give  way,  if  the 
pressure  were  to  become  excessive.  If  the  tank  were 
provided  with  a  reducing  valve  and  an  accurate  pressure 

gage,  however,  the  danger  of  producing  over-pressure 
in  this  way  could  easily  be  avoided,  since  the  operator 
may  note  when  a  high  pressure  is  being  reached. 

Perhaps  the  most  important  element  in  the  safe  oper- 
ation of  heating  torches  in  general  is  to  make  sure  that 

the  right  kind  of  fuel  is  used.  With  the  possible  ex- 
ception of  the  small  hand  blow  torches  the  use  of 

gasoline  in  heating  apparatus  of  the  types  under  dis- 
cussion is  considered  too  dangerous,  and  its  use  should 

be  discouraged.  We  know  of  one  instance  in  which 
gasoline  was  substituted  for  kerosene  in  a  blazing  torch, 
with  the  result  that  the  tank  exploded  and  one  of  the 
workmen  nearby  was  fatally  burned. 

Never  smoke  while  filling  the  fuel  tank,  and  be  sure 
that  no  open  flame  or  a  fire  of  any  kind  is  near.  Fill 
the  tank  by  daylight,  or  if  this  is  not  practicable  use 
an  incandescent  electric  lamp.  Always  use  a  funnel 

to  avoid  spilling^  the  fuel.  — From  The  Travelers 
Standard. 
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Working  gage  design  continued — ^Lever  and  dial  indicating  gages — Gaging 
depth  of  recesses — Aiding  production  by  tool-setting  gages 

MANY  times  the  tolerances  on  work  are  very  small, 
and  when  this  condition  is  found  the  flush-pin 
type  of  gage  will  not  always  prove  successful. 

It  is  desirable,  therefore,  to  multiply  the  reading  of  the 
error  on  the  work  in  one  way  or  another.  One  of  the 
easiest  methods  of  doing  this  is  by  means  of  a  pointer 
such  as  is  shown  at  A  in  Fig.  540.  The  work  shown  at 
B  can  be  tested  for  error  by  mounting  the  pointer  C  on 
a  block  D  which  has  a  graduated  arc  at  one  end  as 
shown  at  E.  By  revolving  the  work  with  the  portion  F 
in  contact  with  it,  errors  in  concentricity  can  readily 
be  noted  by  the  fluctuations  of  the  pointer.  Also,  if 
the  block  D  is  held  in  a  fixed  position  in  relation  to  the 
center  of  the  work,  diameter  variations  can  also  be 
ascertained.  The  proportions  of  the  ends  of  the  lever 
G  and  H  determine  the  multiplication  obtained. 

An  arrangement  of  this  sort  is  frequently  applied 
to  a  pin  type  of  gage,  as  shown  at  K.  The  pin  L  may 
be  mounted  in  any  convienient  manner,  so  that  one  end 
comes  in  contact  with  the  lever  and  the  other  strikes 

the  work.  The  lever  form  shown  in  this  sample  per- 
mits greater  multiplication  than  the  type  shown  at  C, 

as  it  is  possible  to  place  the  fulcrum  and  pivot  point 
closer  together.  The  distance  M  can  be  in  extreme 
cases  very  short,  permitting  a  large  multiplication,  ac- 

cording to  the  length  of  the  portion  N. 

Application  op  Lever  Indicators 

When  greater  multiplications  are  necessary  a  com- 
bination of  levers  like  that  shown  at  0  can  be  used. 

Here  the  pressure  is  applied  against  the  pin  in  the 
direction  indicated  by  the  arrow  at  P.  This  pressure 
is  transferred  to  the  pointer  Q  by  means  of  lever  R. 
The  dial  or  graduated  arc  can  then  be  placed  as  shown 
at  S,  and  a  much  greater  movement  of  the  pointer  on 
it  is  obtained.  There  is  considerable  latitude  permissible 
in  the  design  of  lever  indicators,  but  there  is  one  point 

of  importance  to  which  the  designer's  attention  should 
be  called.  It  is  usually  advisable  to  protect  as  much  of 
the  lever  as  possible,  on  account  of  the  fact  that  it  is 
delicate  and  easily  injured.  It  is  well  to  place  a  cover 
over  all  of  the  lever  possible,  simply  leaving  the  end  of 
the  pointer  protruding. 

In  order  to  illustrate  the  application  of  lever  indi- 

For  the  authors'  forthcoming  book.     All  rights  reserved. 

cators  to  a  concrete  example,  we  have  shown  a  simple 
form  in  Fig.  541.  Here  the  work  A  must  be  gaged  from 
the  surfaces  B  to  C.  A  plain  bar  of  steel  D  is  used  for 
the  body  of  the  gage.  In  this  bar  a  hardened  bushing 
is  placed  at  E,  and  in  the  bushing  a  pin  F  is  provided. 
The  lower  end  of  this  pin  can  be  fitted  with  a  remov- 

able tip  G,  which  construction  permits  ready  replace- 
ments and  also  allows  the  gage  to  be  used  for  several 

different  depths.  A  plug  H  is  fitted  to  the  upper  part  of 
the  pin,  and  against  it  a  light  spring  thrusts,  as  is 
shown  at  K.     An  angle  plate  which  is  graduated  as 

?^ 
FIG.   540— principles  OF  LEVER  INDICATORS 

shown  at  L  is  fitted  to  one  side  of  the  base  plate  D,  and 
on  it  the  pointer  M  travels,  thus  showing  the  variation 
in  the  distance  between  the  surfaces,  as  is  desired.  The 
purpose  of  the  spring  K  is  to  counteract  any  lost  motion 
at  the  end  of  the  lever  M,  and  the  spring  should  be  made 
very  light  so  that  only  a  minimum  amount  of  pressure 
is  exerted. 

If  a  gage  were  required  with  a  greater  multiplication 
than  that  shown,  the  same  principle  could  be  used  and 
the  indicator  made  longer,  or  else  the  use  of  two  or  more 
levers  might  be  found  desirable.  A  caution  is  here 
given  to  protect  the  gage  from  damage  when  using 
lever  indicators,  in  case  the  tolerances  should  be  greatly 
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exceeded,  as  the  parts  are  somewhat  delicate  and  will 

not  stand  abuse.  Any  simple  method  which  will  pre- 
vent the  gage  point  from  traveling  through  too  great 

an  arc  will  answer  the  purpose. 

In  connection  with  the  use  of  indicator  types  of  gages 

it  may  be  found  that  standard  test  indicators  can  be 

applied  in  some  cases,  thus  avoiding  the  necessity  of 

Work  A 

FIG.  541— APPLICATION  OF  LEVER  INDICATOR 

manufacturing  a  complete  indicator  type  of  gage.  An 
example  of  this  sort  is  shown  at  A  in  Fig.  542,  in  which 
a  standard  form  of  gage  B  is  applied  to  a  holder  in 
which  is  mounted  a  pin  C.  The  holder  D  rests  against 
the  work  as  shown,  and  the  pin  C  strikes  the  bottom  of 
the  pocket  which  is  to  be  gaged.  The  pin  is  located  in 
a  hardened  bushing  E  and  its  upper  end  is  connected  to 
the  indicator  itself,  so  that  errors  in  machining  are 
readily  shown  by  the  movement  of  the  pointer  F  on  the 
graduated  dial.  It  is  often  profitable  to  use  something 
of  this  sort  in  order  to  economize  in  the  manufacture 
and  it  is  advisable  for  the  gage  designer  to  become 
familiar  with  standard  forms  which  can  be  adapted  as 
desired. 

There  is  a  disadvantage  in  using  the  lever  form  of 
indicating  gage  for  general  manufacturing  purposes, 
for  the  reason  that  careless  handling  may  result  in 
damage  to  the  instrument.  It  is  impossible  to  provide 
lever  gages  with  any  great  amount  of  tolerance  if  they 
are  to  be  used  for  accurate  work.  Therefore,  if  they 
are  forced  beyond  their  limit  they  are  likely  to  become 
strained  and  will  not  register  properly  thereafter. 

The  dial  form  of  indicator  gage  has  come  into  promi- 
nence and  is  frequently  used  for  work  requiring  careful 

testing.  A  gage  of  this  sort  is  shown  at  G.  The  dial 
gage  is  very  simply  mounted  in  a  body  H  so  that  it  can 
take  a  position  with  respect  to  the  work  as  shown.  The 
block  H  rests  on  the  surfaces  K  and  L,  and  the  dial 
indicator  pin  strikes  the  bottom  of  the  pocket  as  shown 
at  M.  Gages  of  this  sort  are  made  so  that  a  reading 
of  0.0001  in.  can  be  readily  obtained.  They  are  sub- 

stantially made  and  have  much  greater  latitude  than 
the  ordinary  type  of  lever  indicator. 

The  gaging  of  a  recess  inside  of  a  hole  is  a  somewhat 
difficult  problem  when  the  hole  is  very  small.     For- 

tunately, however,  it  seldom  occurs  that  a  recess  re- 
quires very  great  accuracy.  When  a  recess  has  been 

made  in  a  hole  having  a  diarne'.er  of  approximately  1  in., 
the  method  of  gaging  is  not  greatly  restricted  unless 
the  depth  of  the  recess  is  considerable.  Probably  the 
best  way  to  gage  this  kind  of  work  is  by  means  of  some 
form  of  indicator  which  will  show  the  amount  of  varia- 

tion over  or  under  the  specified  depth.  It  must  be  re- 
membered that  any  gage  lor  this  purpose  must  be  of  the 

expansion  type  with  sufficient  movement  so  that  it  can 
be  readily  entered  into  and  removed  from  the  hole. 

Generally  speaking,  a  recess  can  be  gaged  with  suffi- 
cient accuracy  from  one  side  only  and  it  is  not  neces- 

sary to  measure  entirely  across  the  recess  diameter.  In 
using  a  recess  gage  it  is  evident  that  the  size  of  the 
hole  adjacent  to  the  recess  must  have  been  previously 
determined  by  some  form  of  limit  gage,  and  having  this 
size  as  a  basis  of  measurement  we  can  develope  the 
design  of  gage  for  the  recess  so  that  the  measurement 
of  depth  will  be  taken  from  the  adjacent  hole. 
Two  forms  of  recess  gages  are  shown  in  Fig.  543 

In  the  example  A  the  work  B  has  a  recess  cut  in  it  at  C, 
and  the  hole  D  has  been  previously  finished  within  a 
given  tolerance.    The  bushing  E  is  designed  so  that  it 
will  fit  the  hole  freely,  and  through  the  center  of  the 

FIG.  542— DIAL  AND  INDICATOR  GAGES 

bushing  a  plug  F  extends  as  shown.  The  knurled  collar 
G  strikes  against  the  end  of  the  work  in  order  to  locate 
the  bushing  in  its  correct  position.  The  pin  H  acts  as 
a  gage  point  and  it  is  restrained  by  a  flat  spring  K, 
which  is  slotted  at  the  end  so  that  it  straddles  the  pin. 
An  eccentric  is  cut  on  the  pin  F  at  the  point  L,  and  the 
movement  of  the  gage  pin  is  controlled  by  this  eccentric. 
The  graduated  dial  M  is  operated  by  and  attached  to 
the  knurled  handle  N  which  is  screwed  into  the  plug  F. 
As  the  handle  is  turned,  the  gage  pin  H  rides  on  the  ec- 

centric and  is  controlled  by  it.  The  eccentricity  of  the 
cam  must  be  sufficient  to  allow  the  pin  to  withdraw 
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entirely  from  the  recess  and  slightly  below  the  outside 
of  the  bushing  E.  Naturally  the  possibility  of  using 
a  gage  of  this  kind  is  dependent  entirely  upon  the  size 
of  the  hole  and  the  depth  of  recess. 

In  the  example  shown  at  0  a  pin  is  used  to  gage  the 
recess,  but  the  operation  of  the  pin  is  controlled  in  a  dif- 

ferent way  from  the  example  previously  noted.  The 
bushing  P  fits  the  hole  in  the  work  and  through  the 
center  of  this  bushing  the  plug  Q  extends.     It  is  a  slid- 

,,.-Work  B 

FIG.   543— TWO  GAGES  FOR  DETERMINING  DEPTH 
OP  RECESSES 

ing  fit  in  the  bushing.  The  knurled  collar  R  acts  as  a 
locater  to  obtain  the  correct  position  of  the  pin  in  rela- 

tion to  the  recess.  The  gage  pin  S  has  a  bearing  on  the 
lower  end  on  the  angular  surface  T  which  is  cut  on  the 

plug  Q.  The  movement  of  the  pin  is  controlled  by  push- 
ing the  handle  U  in  and  out,  and  the  tolerances  which 

show  the  correct  depth  for  the  recess  are  determined  by 
the  shoulders  V  and  W  on  the  face  of  the  knurled 
collar.  A  gage  of  this  type  will  give  good  satisfaction, 
providing  the  tolerances  required  in  the  recess  are  not 
too  close. 

In  considering  work  gages  we  should  not  neglect  those 
which  are  used  to  set  tools  for  production  work.  While 
these  are  not  strictly  work  gages,  they  can  be  classified 
under  this  head  as  they  are  so  closely  related  to  it. 
In  turret  lathe  or  engine  lathe  production  work  and  in 
the  tooling  for  other  varities  of  machine  tools  such  as 
milling  machines,  profiling  machines,  gear  cutting 
machines  and  grinding  machines,  there  are  many  cases 
when  tool  setting  gages  can  be  used  to  advantage. 

In  a  previous  article  under  the  head  of  Milling  Fix- 
tures we  mentioned  the  use  of  set  blocks  in  order  to 

establish  the  correct  setting  of  milling  cutters  for  a 
piece  of  work  held  in  a  fixture.  This  practice  is  well 
known  and  universally  accepted  as  a  necessary  adjunct 
to  a  milling  fixture.  In  turret  lathe  work  it  is  some- 

what common  practice  to  obtain  tool  settings  on  a  new 
lot  of  work  by  using  a  sample  piece  which  can  be  placed 
in  the  fixture  and  the  tools  set  up  to  it  as  may  be  re- 

quired. There  are  a  num'^er  of  disadvantages  in  this 
method  of  tool  setting  due  to  the  possibility  of  changes 
in  the  method  of  holding,  so  that  the  work  is  not  in  its 
true  position. 

Assuming  that  a  given  piece  of  work  is  manufactured 
as  a  standard  product,  it  is  often  possible  to  design  tool 
setting   gages  which   will   fulfill   all   the   requirements. 

Gages  of  this  sort  may  be  made  as  a  part  of  the  fixture 
or  as  a  separate  unit  which  can  be  placed  on  the  fixture 
in  a  given  position,  and  the  tools  set  up  to  it. 

In  Fig.  544  is  shown  at  A  a  piece  of  bar  work,  which 
is  to  be  machined  to  the  diameters  B  and  C.  The  tools 
used  for  the  work  are  indicated  at  D  and  E.  In  this 
case  a  multiple  turning  toolholder  is  used  to  locate  the 
tools  in  their  proper  relation  to  the  work,  the  general 
appearance  of  the  holder  being  indicated  at  F.  In  order 
to  set  the  tools  to  their  correct  position  so  that  they  will 
produce  the  diameters  required,  a  bushing  G  is  placed 
in  the  toolholder  and  a  setting  gage  H  is  piloted  in  the 
bushing.  The  tools  K  and  L  are  then  set  out  until  they 
strike  against  the  two  diameters  of  the  block,  at  which 
points  they  are  locked  in  position.  It  may  be  argued 
that  this  method  of  setting  will  not  give  absolutely  cor- 

rect results,  due  to  the  spring  of  the  work  away  from 
the  tool  when  cutting.  This  is  very  true,  but  the  ap- 

proximate locations  can  be  so  easily  determined  that 

the  final  setting  is  a  simple  mst^e••  of  adjustment. 
In  the  setting  of  cross-slide  tools  when  special  tool 

blocks  are  used,  a  gage  may  often  be  incorporated  as 

a  part  of  the  tool  block  and  excellent  results  obtained.* 
There  are  many  instances  when  the  setting  of  tools  in 
relation  to  each  other  in  a  cross-slide  tool  block  causes 
the  operator  considerable  trouble  and  uses  a  great  deal 
of  time.  By  making  up  a  tool  block  like  that  shown  at 
M,  the  tools  can  readily  be  set  so  that  they  will  always 
bear  the  same  relation  to  each  other.  The  block  itself 
is  of  standard  form  and  the  tools  N  and  O  are  located 

^^M      ̂ 0' FIG.  544— TWO  EXAMPLES  OF  TOOL-SETTING  GAGES 

as  shown.  On  the  block  a  swinging  arm  P  is  placed, 
and  across  this  arm  is  a  hardened  gage  plate  Q  cut  away 
at  R  and  S  to  allow  for  the  correct  setting  of  the  tools. 
In  use,  the  gage  block  is  swung  down  until  it  rests 
against  the  pin  T,  and  when  in  this  position  the  tools 
are  set  and  firmly  locked.  After  setting  the  tools,  the 
gage  is  swung  back  out  of  the  way  so  that  it  does  not 
interfere  with  the  work  in  process. 

There  are  many  ot^er  applications  which  could  be 
shown  of  tool  setting  gages,  but  the  examples  given  are 
sufficient  to  illustrate  the  possibilities.  Each  designer 
of  gages  who  is  interested  in  obtaining  the  most  effi- 

cient results  both  from  gages  and  tools,  should  carefully 
consider  the  advisability  of  using  tool   setting  gages. 
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Teach  Your  Boy  a  Trade 
By  W.  H.  Myers 

Director.  Vocational  Training,  R.  K.  LeBlond  Machine  Tool  Co.. Cincinnati,  Ohio 

FROM  THE  days  when  the  carpenter  of  N
azareth 

wrought  with  the  adz  and  hammer  in  the  house  of 

his  foster-father,  man  has  been  blessed  in  the  work  of 

his  hands.  Through  the  twenty  centuries  since  that 

time  the  craftsman  has  fought  his  way  steadily  forward 

with  the  advance  of  civilization  until  today  he  may  well 

be  reckoned  among  the  powerful  forces  at  work  for 
human  progress. 

The  dignity  of  labor,  for  so  long  an  empty  phrase, 
has  come  to  have  a  real  meaning.  More  and  more  we 

in  America  are  coming  to  realize  that  our  attitude 

toward  the  occupation  of  the  man  who  works  with  his 
hands  must  be  changed. 

Man  must  learn  by  doing,  fully  as  much  as  he  must 

learn  by  thinking.  Education  today  is  a  matter  of  the 
heart  and  the  hand  fully  as  much  as  it  is  a  matter  of 

the  mind.  For  the  purpose  of  education,  in  all  the 

broadness  of  the  term,  is  the  making  of  the  man  or 
woman  more  useful  to  himself  and  to  the  world.  Its 

aim  and  object  is  to  make  the  individual  better  able  to 
care  for  him.self  and  provide  for  his  own  happiness, 
and  to  benefit  society  generally  by  enhancing  the  value 
of  the  individual  as  a  social  asset. 

The  advance  of  our  educational  system  has  been  rapid, 
but  it  has  been  all  in  one  direction.  Our  educators 
striving  after  the  literary  ideal  have  been  imbued  with 
the  classical  almost  to  the  exclusion  of  the  practical.  We 

have  designed  a  magnificently  decorated  set  of  educa- 
tional harness,  all  a-jingle  with  silver  bells,  and  have 

clamped  it  upon  all,  thus  insisting  that  all  follow  the 
same  road. 

Our  Present  Educational  System 

We  have  yoked  together  the  boy  whose  sole  ambition 
is  to  follow  in  the  footsteps  of  his  father,  who  is  a 
doctor,  and  the  girl  whos^  only  aspiration  is  to  become 
as  good  wife  and  home  maker  as  her  mother.  We  pre- 

scribe the  same  educational  burden  for  the  youth  who 
seeks  to  become  a  good  steam-fitter  and  the  boy  who 
glimpses  a  vision  of  future  success  as  an  educator. 

More  than  90  per  cent  of  our  population  is  made  up  of 
the  industrial  worker  and  the  farmer.  Less  than  10  per 
cent  are  in  professional  life.  Yet  practically  our  whole 
educational  system  is  directed  toward  turning  out  boys 
and  girls  equipped  to  enter  the  professions,  to  under- 

take what  is  known  as  brain-work,  or  more  aptly,  to 

occupy  "white-collar"  jobs. 
Educating  100  per  cent  of  our  school  children  along 

lines  that  fit  them  for  the  professions  is  plainly  unjusti- 
fied when  we  know  that  less  than  10  per  cent  of  them 

will  be  able  to  make  a  living  in  professional  life.  Today 

while  our  "white-collar"  occupations  are  crowded  to 
overflowing,  we  are  actually  lacking  in  skilled  work- 

men and  artisans  necessary  to  keep  up  production  in 
shop  and  factory  and  to  do  our  structural  work.  Our 
educational  system  is  out  of  balance. 
We  have  learned  that,  properly  trained,  the  American 

as  an  artisan  exceeds  in  eflUciency  the  natives  of  all 
other  nations.  Therefore  we  must  attract  young 
America  to  the  crafts  where  men  work  with  their  hands 
— the  crafts  upon  which  ultimately  rest  the  responsi- 

bility for  the  Nation's  prosperity,  economic  and  politi- 
cal.   To  that  end  we  must  see  to  it  that  educational  con- 

ditions which  induce  the  belief  that  work  with  the  hands 
is  irksome  and  menial  are  corrected. 

Our  country  is  spending  in  public  funds  about  a  bil- 
lion dollars  a  year  on  education.  Practically  all  of  this 

money  is  expended  by  our  villages,  counties,  states  and 
the  nation  in  fostering  institutions  which  give  the  boy 
or  girl  academic  or  classical  training.  Very  little  of  it, 
if  any,  is  used  to  provide  means  of  teaching  the  boy 
to  use  his  hands  in  some  useful  endeavor. 

The  time  has  come  to  put  education  on  a  sound  basis, 

to  end  the  monoply  which  has  been  given  to  the  instruc- 
tion in  theory  alone  in  our  schools.  The  term  education 

is  one  of  the  broadest  in  our  language;  it  covers  a  scope 
that  is  almost  without  limitation,  but  we  have  narrowed 
it  to  a  point  where  its  real  meaning  is  often  lost. 

We  have  in  America  today  the  best  educational  system 
that  has  been  evolved,  but  not  the  best  that  can  be 

evolved.  Our  duty  is  to  develop  the  best  and  most  effec- 
tive system,  for  the  instruction  of  our  boys,  that  Ameri- 
can genius  can  devise.  To  do  this  we  must  realize  the 

vital  importance  of  offering  our  boys  the  opportunity  to 
learn  with  the  hand  and  heart  as  well  as  with  the  brain. 

America  must  teach  the  trades — true  craftsmanship — 
by  practical  instruction  linked  with  the  instruction  in 
theory.  The  boy  who  yearns  to  become  a  true  artisan 
must  not  be  yoked  for  years  with  the  boy  who  is  striving 
with  might  and  main  to  become  a  physician.  Our 
educational  system  must  be  balanced. 

In  the  trade  or  vocational  school,  where  the  boy  can 

learn  a  means  of  livelihood  while  he  is  acquiring  aca- 
demic learning,  lies  the  hope  of  the  future.  Craftsmen 

are  today  a  vital  need  of  the  nation.  Today  the  natural 
desire  of  many  of  our  young  men  to  enter  the  trades 
is  thwarted.  A  mistaken  impression  that  work  with  the 
hands  is  to  be  despised,  and  a  constant  educational  drift 
toward  the  oflilce  occupations  drive  many  young  men  into 
uncongenial  life-work,  where  they  develop  into  mere 
mediocre  characters  or  positive  failures. 

We  must  give  to  every  American  boy  the  training  that 
will  enable  him  to  find  out  just  where  he  will  best  fit 
into  the  American  scheme  of  things.  We  must  provide 
him  with  the  mental  and  physical  equipment  necessary 
to  fill  his  rightful  place  in  the  world  with  the  best 
results  to  the  individual  and  the  nation. 

System  for  Locating  Reference  Prints — 
Discussion 

By  C.  W.  Cyphers 

Referring  to  the  article  by  C.  B.  Johnson  on  page 
996,  Vol.  57  of  the  American  Machinist  on  a  system  for 
locating  reference  prints,  the  use  of  a  card  to  keep  a 
record  of  the  location  of  a  print  or  drawing  when  the 
latter  is  in  use,  was  emphasized.  This  method  is  good 
but  unnecessary,  as  has  been  found  in  an  organization 
employing  many  draftsmen. and  handling  many  prints. 
In  the  place  of  making  out  a  card,  have  the  person 
desiring  a  print  write  his  name,  date,  drawing  number 
and  any  other  desired  information  on  a  piece  of  scrap 

paper,  and  put  this  "charge"  in  the  place  where  the 
print  was  taken  from.  This  system  can  be  applied  to 
any  method  of  filing. 

This  method  reduces  errors  due  to  the  fact  that  there 

•is  less  filing.     It  minimizes  the  cost  since  there  is  less 
handling,   filing,   record  keeping  and  filing  equipment. 
For  the  scrap  paper  spoken  of  we  use  the   backs   of 
internal  letters  and  notices. 
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Repairing  Railway  Motors  in  Denver 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

A  street  railway  repair  shop  with  equipment  which  permits 

efficient  repairs — Running  motor  support  bearings  without 
machining — Convenient  storage  racks 

THE  HANDLING  of  street  railway  car  repairs  is 

very  simple  as  compared  with  that  of  steam  loco- 
motives and  there  are  many  problems  which  can 

keep  a  good  man  constantly  on  the  job.  In  too  many 
cases  the  management  follows  the  lines  of  steam  rail- 

ways and  fails  to  provide  adequate  machine  equipment 
for  handling  the  work  rapidly  or  economically. 

The  Denver  Tramway  Co.,  is  an  exception  to  this  rule 
and  as  a  result  Master  Mechanic  G.  W.  Dolezall  is  able 
to  keep  the  work  going  smoothly  and  economically.  The 
machine  tool  equipment  is  good,  a  new  car-wheel  grind- 

ing machine  practically  completing  the  weeding  out  of 

the  "ancients  and  honorables"  in  the  machine  tool  line, 
which  adorn  too  many  shops.  This  grinding  machine 
is  for  truing  the  treads  of  chilled  car  wheels  by  taking 

PIG.   1— TRUING  CAR  WHEELS  IN  LATHE 

out  flat  spots  and  reshaping  worn  flanges.  Where  con- 
ditions warrant,  worn  flanges  are  built  up  by  arc 

welding. 

As  there  is  comparatively  little  steel-tire  turning  to 
be  done,  a  wheel  lathe  is  not  warranted  and  the  work  is 
done  in  a  heavy  engine  lathe,  turning  one  wheel  at  a 
time.  In  order  to  drive  the  wheels  steadily,  the  arms 
shown  in  Fig.  1  are  bolted  to  the  face  plate  so  that  the 
wheel  can  be  held  firmly  against  them  by  heavy  clamps, 
while  the  axle  is  located  on  the  lathe  centers  in  the 
usual  way. 

Aside  from  the  electrical  work  of  rewinding  arma- 
tures, turning  commutators  and  renewing  field  coils, 

most  of  the  motor  work  is  in  replacing  bearings  on  the 
armature  shaft  and  where  the  axle  supports  the  motor. 
The  motor  bearings  seen  were  of  bronze,  lined  with 
babbitt  and  ring-oiled.  After  boring,  the  finish  is 
given  by  an  internal  roller,  somewhat  after  the  method 
of  rolling  car  axles  and  piston  rods  in  locomotive  shops, 
except  for  being  reversed.  The  hardened  roller  runs 
on  the  end  of  a  bar  in  the  turret  toolpost  and  enlarges 
the  bore  about  0.005  inch. 

The  radical  practice  has  been  adopted  of  using  the 
bearings  that  support  the  motor  on  the  axle  without 
machining.    The  bronze  castings  are  carefully  rumbled 

and  cleaned,  heated,  dipped  in  acid  and  then  tinned. 
Tinning  ties  down  any  loose  particles  which  may  not 
have  been  taken  out  in  the  rumbling. 

If  these  bearings  carried  any  kind  of  a  load,  such  a 
method  would  not  be  practicable.     But  when  we  con- 

FIG.  2— METHOD  OF  PITTING  BRASSES 

sider  the  size  of  the  bearings  and  the  fact  that  they  only 
carry  half  the  weight  of  the  motor,  we  see  that  the  load 
per  sq.in.  is  so  light  that  even  a  twenty-five  per  cent 
bearing  on  the  axle  would  be  ample.  The  answer  is  that 
the  plan  works  out  very  nicely  and  that  the  saving  in 
bearing  cost  is  a  big  item. 

FIG.  3— RACK  FOR  MOTOR  BRASSES 

The  bearings  are  fitted  to  the  axles  by  bending  the 
shells  over  mandrels  made  from  old  axles,  as  shown  in 
Fig.  2.  The  axles  are  planed  flat  on  one  side  to  pre- 

vent rolling  on  the  bench.  The  mandrels  vary  in  size 
by  tV  in.  and  the  bearing  is  simply  bent  to  suit  by  a  little 
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judicious  hammering.  It  seems  like  a  very  crude 
method,  but  it  works  satisfactorily,  which  is  the  final 
answer. 

The  rack  for  keeping  these  and  other  bearings  is 
very  conveniently  arranged  as  can  be  seen  in  Fig.  3, 
which  shows  simply  a  section  of  it.  It  is  a  wooden  rack, 
with  the  verticals  spaced  the  proper  distance  to  admit 
the  flanges  of  the  bearings.  The  flanges  are  supported 
by  angles  screwed  into  the  verticals  at  the  proper  dis- 

FIG.  4— STORAGE  RACK  AND  TR.\YS 

tance  apai-t.  The  rack  is  located  within  easy  reach  of 
the  men  doing  the  bending  work. 

The  general  store  room  is  not  only  a  model  of  neat- 
ness, but  is  laid  out  in  a  well  organized  manner.  A 

little  idea  of  this  may  be  had  from  Fig.  4,  which  shows 
a  section  of  one  of  the  racks.  A  convenient  feature  of 

the  system  is  the  use  of  shallow  metal-trays  for  sub- 
dividing the  bins  so  as  to  facilitate  counting  the  con- 

tents. 
The  trays  are  in  reality  little  more  than  flat  sheets 

with  the  edges  turned  up  about  a  half  inch.  They  are 
made  of  such  sizes  as  to  hold  a  definite  number  of  parts, 
such  as  10  or  20,  of  various  bolts,  screws  or  nuts,  and 
when  a  tray  is  filled,  another  is  placed  on  top  of  it.  This 
enables  easy  counting  as  the  contents  are  in  multiples 
of  the  number  held  by  a  single  tray,  plus  whatever  odd 
number  may  be  in  the  upper  tray. 

Refinishing  Automobile  Cylinders 
By  J.  C.  P.  Bode 

The  regrinding  of  worn  cylinders  has  become  such  a 
universal  practice  that  all  up  to  date  garages  consider 
it  a  part  of  their  job  either  to  regrind  cylinders  them- 

selves or  to  have  them  reground  by  specialists.  Ap- 
proximately 90  per  cent  of  all  automobile  manufacturers 

grind  their  cylinders,  which  proves  the  trend  of  the 
times. 

Grinding  cylinders  on  a  rigid  machine  is  a  corrective 
method.  The  grinding  wheel  cuts  a  smooth  straight 
hole  regardless  of  hardness  of  material.  Glazed  spots 
often  appear  after  boring,  but  such  spots  are  ground 
away  just  as  surely  and  rapidly  as  if  they  did  not  exist. 
This  is  not  the  case  when  reaming  and  is  doubtful  even 
when  honing  is  used. 

Another  advantage  of  grinding  is  due  to  the  design 
of  the  cylinder  grinding  machine.     The  arm  carrying 

the  wheel  does  not  move  back  and  forth,  or  up  and 
down  in  sleeve-like  bearings.  It  is  sturdy  and  stiff  and 
the  cylinder,  being  clamped  by  its  flange  against  a 
square  fixture  will  be  ground  dead  square  with  this 
flange.  The  extension  of  the  cutting  wheel  is  always 
the  same,  therefore  the  side  pressure  is  also  the  same 
at  any  depth  of  the  bore.  All  these  features  add  in 
producing  a  straight,  round  hole,  absolutely  square  with 
the  flange.  This  method  corrects  the  small  but  impor- 

tant inaccuracies  which  must  be  expected  in  a  bored 

cylinder. 
As  is  always  the  case  when  a  new  field  develops, 

every  one  likes  to  get  into  it.  As  a  result  a  goodly 

number  of  special  tools,  from  hand  boring  tools,  ream- 
ers and  inexpensive  motor  driven  hones,  to  first  class 

cylinder-grinding  machines  have  been  developed  for  re- 
finishing  bores.  There  is  a  place  for  practically  all  of 
these  tools  and  when  it  is  found  that  a  bore  is  only 
slightly  worn,  say  less  than  0.003  in.  out  of  round  or 
tapered,  a  honing  tool  attached  to  a  small  electric  motor 
will  do  very  nicely.  But  when  it  comes  to  actually 
correcting  uneven  wear  and  being  dead  sure  of  absolute 

squareness  with  the  crankcase,  the  old  honest-to-good- 
ness  cylinder-grinding  machine  is  the  thing  to  use. 
After  due  investigation  of  the  field  and  looking  into 
the  matter  of  perhaps  getting  other  grinding  jobs, 
many  a  small  shop  owner  may  find  it  to  his  advantage 
to  add  cylinder  refinishing  to  his  list  of  possibilities. 

The  Foreman  and  the  Suggestion  Box- 
Discussion 

By  W.  E.  Richmond 

Referring  to  J.  Homewood's  defense  of  the  retention 
of  the  suggestion  box  on  page  737,  Vol.  58,  of  the 

American  Machinist,  I  fail  to  see  where  the  foreman's 
personal  opinion  should  be  considered  to  have  any 
weight  from  the  point  of  view  of  either  Frederick  A. 
Pope,  or  Mr.  Homewood. 

The  suggestion  box  is  installed  for  the  very  purpose 

of  providing  a  means  for  any  underling  to  "go  over 
ihe  head"  of  his  immediate  superiors  and  communicate 
his  ideas  on  any  subject  direct  to  their  superiors. 

Until  suggestions  have  been  adopted  they  concern 
no  one,  directly  or  indirectly,  except  the  suggester 
and  those  appointed  to  consider  their  value.  After  a 
suggestion  has  been  adopted,  those  who  are  to  work  it 
out — including  foremen — are  duly  notified,  it  becomes  a 
part  of  routine  work  and  is  on  exactly  the  same  basis 
as  one  which  might  have  emanated  from  the  brain  of 
the  president,  general  manager,  or  even  a  foreman. 

Mr.  Pope,  like  so  many  others,  makes  of  the  sugges- 
tion box  plan  a  personal  matter,  whereas  it  is  wholly 

a  company  matter — primarily  instituted  to  benefit  the 
company  as  a  whole.  A  trial  of  the  suggestion  box 
plan  scon  demonstrates  that  it  is,  or  is  not,  of  value 
to  a  company.  If  of  any  value  it  should  be  developed 
and  retained. 

Because  suggestions  do  not  always  receive  a  fair ' 
hearing  at  the  hands  of  individuals — foremen  or  what- 

not— is  a  principal  reason  why  every  company  should 
give  the  suggestion  box  a  trial,  as  by  doing  so  it  will 

at  least  do  away  with  any  possibility  of  a  conflict  be- 

tween yours  and  the  other  fellow's  idea  of  the  value  of  '• your  suggestion,  and  it  will  always  procure  for  you  the 
hearing  to  which,  in  the  bottom  of  your  heart,  you  \ 
think  you  are  entitled. 
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Johnson  Loses  a  Flapper  Clerk 
By  John  R.  Godfrey 

OLD  MAN  JOHNSON  is  a  live  wire  for  an  old  bird. 

Most  of  us  get  into  ruts  so  deep  we  can't  see  over 
them  and  so  imagine  there's  nothing  to  see.  The  chap 
who  said  that  the  only  difference  between  a  rut  and  a 
grave  was  the  depth  said  a  mouthful,  to  quote  the  classic 
language  of  the  wife  of  a  well-known  mayor.  But  John- 

son seems  to  have  a  sort  of  mental  "daily  dozen"  which 
keeps  him  up  in  the  band  wagon.  His  last  move  is  to 
have  an  employment  manager  or  personnel  director.  I 
asked  him  how  it  happened  and  here's  his  alibi. 

"I've  always  flattered  myself  with  the  notion  I  was 
a  humdinger  when  it  came  to  picking  men  and  running 
a  shop.  But  I've  had  a  few  jolts  lately  that  indicate  I'm 
losing  my  grip,  that  conditions  have  changed  very  mate- 

rially or  else  that  I've  been  kidding  myself  for  years. 
"You  know,  Godfrey,  that  I've  always  believed  in  good 

wages  and  paid  'em  too,  at  least  according  to  our  old 
standards.  But  it's  mighty  hard  for  us  old  chaps  to 
get  used  to  modern  rates  and  I've  mussed  things  up  a 
bit  I  guess,  with  some  of  my  old  fogy  notions.  And 
one  of  my  foremen  had  to  show  me  where,  with  all  my 
alleged  managerial  ability,  I  was  throwing  away  money 
when  I  thought  I  was  saving  it. 

Jim  Is  ON  THE  Carpet 

"I'd  called  Jim  on  the  carpet  to  explain  some  increased 
costs  in  his  department.  I  got  the  explanation  all  right 
— right  between  the  eyes.  And  I  flatter  myself  I  took  it 
like  a  little  man;  fact  is  I've  boosted  Jim's  salary  a  bit 
as  a  result  but  he  doesn't  know  it  yet. 

"I  started  in  on  Jim  kinda  fierce  like,  asking  him  why 
in  thunder  his  department  had  balled  things  up  so  last 
month.  Orders  had  gone  astray  and  we  had  to  hold  up 
a  shipment  of  motors  because  some  of  the  timers  were 
behind. 

"Jim  grinned  and  asked  me  if  I  every  heard  the  old 
gag  about  a  chain  being  no  stronger  than  its  weakest 
link  and  followed  it  up  by  reminding  me  of  my  failure 
to  O.K.  a  raise  for  his  clerk  the  first  of  the  year. 

"What's  that  got  to  do  with  it? 
"  'Everything." 
"How  come? 
"Jim  hesitated  a  moment  and  then  said: 
"  'Well,  that  little  flapper,  as  you  called  her  when  I 

wanted  a  raise  for  her,  kept  the  clerical  end  of  my 
department  running  on  greased  skids  all  the  time.  I 
know  she  looked  frivolous,  powdered  her  nose,  reddened 
up  her  lips,  frizzed  her  hair,  wore  sloppy  galoshes, 

chewed  gum  and  wasn't  at  all  like  the  girls  we  used  to 
know  when  we  were  younger.  I  know  she  didn't  look  as 
though  she  had  two  grains  of  sense  to  rub  together. 
But  I  also  know  she  kept  orders  straight.  She  was 
absolutely  dependable  and  had  about  eleven  times  the 
brains  of  that  young  male  biped  you  wished  on  me  when 
Dora  left  to  get  a  darn  sight  better  job  at  more  money 
than  I  asked  you  to  give  her. 

"  'You  said  Dora  was  only  a  twenty-year-old  girl,  she'd 
been  here  only  a  couple  of  years,  she  was  getting  more 

than  you  used  to  get  as  a  real  machinist,  and  you'd  be 
darned  if  she  was  worth  twenty-five  a  week  to  you. 
Then  you  hire  a  young  cigarette  sucking  specimen  of 
the  superior  sex  at  more  than  you  refused  her  and  he 
balls  up  the  whole  works.  Dora  did  her  level  best  to 
get  him  started  right.  She  worked  overtime  with  him 
and  played  the  game  square  in  every  way.     She  even 

came  over  the  other  day  in  response  to  an  S.  O.  S.  from 
Percy  boy,  to  help  him  out  of  a  hole. 

"  'I  suppose,  Mr.  Johnson,  if  I  were  in  your  place  and 
did  the  actual  paying  of  salaries  and  wages  I  might  get 
just  as  near  sighted  as  the  rest  of  managers.  But  I 

can't  help  figuring  it  out  something  like  this.  Dora  came 
with  us  two  years  ago,  willing,  hardworking  and  bright 
in  spite  of  her  following  the  fads  of  flapperdom.  We 
spent  time  and  money  training  her  up  to  where  she 
knew  my  department  like  a  book. 

"  'She  ordered  material,  checked  invoices,  watched 
time  cards  and  gave  me  many  a  valuable  tip  as  the  re- 

sult. This  left  me  free  to  be  really  a  foreman  and  not 
just  a  clerk  with  a  little  added  authority.  As  a  result 

I  had  time  to  study  our  work  and  I  believe  you'll  agree 
that  my  department  has  made  considerable  progress 
during  the  past  year. 

Forgot  Times  Had  Changed 

"  'Then,  just  because  you  can't  forget  that  times  have 
changed  since  you  'got  fifteen  a  week  as  a  real  ma- 

chinist,' you  put  a  limit  on  what  you'll  pay  a  mere  girl, 
no  matter  what  she  does.  If  she'd  have  been  forty  in- 

stead of  twenty,  you  might  have  squeezed  out  the  raise 
for  her — forgetting  that  you  always  boast  about  men 
being  paid  for  what  they  produce. 

"  'Our  two  years  of  training  made  Dora  a  lot  more 
valuable.  And  the  Brown-Smith  Co.  is  now  cashing  in 
on  it  while  we  are  trying  to  teach  a  poor  prune  how  to 
do  a  job  that  Dora  knew  already.  Not  that  the  Johnson 
Motor  Works  is  going  to  shut  up  shop  because  one  flap- 

per quit  us  cold.  It'll  be  getting  along  without  you  and 
me  some  of  these  days.  But  you've  got  to  show  me  that 
it's  any  great  display  of  business  acumen,  or  whatever 
you  call  it,  to  swap  a  girl  who  knew  her  job  for  a  green 

ham  who  doesn't,  and  pay  him  more  money  right  off 
the  bat.  Of  course,  we'll  get  someone  who  can  do  the 
job,  but  not  at  the  price  you  paid  Dora.  And  in  the 

meantime  we  are  delayed  on  deliveries,  I've  got  to  break 
in  a  new  clerk  and,  worst  of  all,  the  Brown-Smith  Co. 
is  reaping  the  benefits  of  our  training.  This  change  has 
cost  us  more  than  the  increase  Dora  wanted  for  the  next 

three  years.' "Who  is  this  Brown-Smith  Co.,  anyhow? 
"  'Don't  you  remember?  It's  another  product  of  your 

'fifteen  a  week  for  a  real  machinist'  rut.  Both  Brown 
and  Smith  used  to  work  for  us.  Brown  was  a  production 
man  and  Smith  was  in  the  oflSce.  Bright  young  chaps 
both  of  them.  Got  married,  which  takes  a  lot  of  nerve 
these  days,  and  had  the  gall  to  want  more  money.  Your 
old  'fifteen  a  week'  complex  stood  in  the  way  and  they 
pulled  out  to  start  a  little  motor  shop  of  their  own. 

"  'Of  course  we  replaced  them — at  a  higher  salary,  as usual. 

Salaries  of  New  and  Old  Men 

"  'Did  it  ever  strike  you  as  funny  Mr.  Johnson,  how 
much  easier  it  is  for  a  new  man  that  you  don't  know 
much  about  to  get  a  decent  salary,  than  a  man  who's 
been  with  you  for  years?  You  sort  of  take  the  old  man 
for  granted  and  look  on  him  as  a  fixture.  But  a  new 
man  who  is  able  to  give  his  own  horn  a  bit  of  a  toot 
once  in  a  while,  has  no  trouble  at  all  in  getting  a  real salaiT. 

"  'So  you  let  both  Brown  and  Smith  go.  They  took 
with  them  all  the  training  you  had  spent  good  money  on. 
Of  course,  there  ought  to  be  a  law  to  make  them  leave 

it  behind,  but  we  don't  just  know  how  to  do  that  yet. 
You've  not  only  lost  them  for  the  Johnson  Motor  Works 
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but  you've  got  the  beginning  of  good  stiff  competition 
by  men  who  know  how  themselves  and  are  keen  enough 

to  hire  people  after  you've  spent  your  good  money  to 
train  'em.  They  know  that  Dora  will  be  worth  all  they 
pay  her — and  more.  The  chances  are  they'll  be  getting 
more  of  our  organization  from  time  to  time.' 

"I  was  sort  of  flabbergasted — hadn't  been  talked  to 
that  way  for  some  time.  Couldn't  think  of  anything  to 
talk  about  but  loyalty  to  the  company,  and  then  Jim  hit 
me  again. 

"  'Don't  go  to  getting  mushy  on  that  loyalty  stuff, 
Mr.  Johnson,'  said  Jim,  'We  all  know  loyalty  and  what 
it  means.  Otherwise  you  might  not  have  anybody  left. 
Your  men  are  just  as  loyal  to  you  as  you  are  to  them. 
After  a  man  has  worked  hard  for  years  and  then  sees 
a  new  man  started  on  a  similar  job  at  higher  pay,  he 
just  naturally  wonders  where  the  loyalty  comes  in.  Loy- 

alty isn't  one  sided — its  got  to  be  fifty-fifty  or  it  doesn't 
last. 

"  'You've  been  a  mighty  considerate  boss,  Mr.  John- 
son, and  I've  enjoyed  working  for  you.  And  I've  been 

just  foolish  enough  to  turn  down  a  good  offer  because 
I  like  you  and  because  I  want  to  help  your  son  Tom  build 
this  business  even  bigger  than  it  is  now.  But  I  just 

couldn't  help  pointing  out  to  you  where  you  were  saving 
dimes  and  losing  dollars.' 

"I  couldn't  help  being  a  little  sarcastic  and  said  much 
obliged,  Jim,  I'll  think  it  over  and  let  it  soak  in  a  bit. 
'Spose  you  think  your  own  salary  isn't  any  too  high?" 

"  'Well,  I  wouldn't  apply  for  an  injunction  against 
your  raising  it,  Mr.  Johnson.' 

"So  you  see  Godfrey,  Jim  sure  handed  it  to  me  good 
and  proper — and  the  worst  of  it — or  the  best  of  it — is 
that  I  guess  he  was  nine-tenths  right.  After  thinking 
it  over  a  bit  I  concluded  that  the  proper  thing  was  to 
get  a  man  who  was  in  close  touch  with  modern  shop 
conditions  to  take  over  this  so-called  personnel  work.  I 
was  lucky  in  getting  a  comparatively  young  man  who 

has  a  lot  of  horse  sense  and  he's  making  friends  in  great 
shape.  He  gets  on  famously  with  the  foremen  and  Jim 

is  tickled  silly.  I'd  like  to  see  him  grin  when  he  gets 
his  next  pay  envelope." 

I  guess  Johnson's  rut  isn't  as  deep  as  he  tried  to 
make  out.  It  takes  a  mighty  nimble  minded  man  of  his 
age  to  come  through  on  a  proposition  of  this  kind.  Most 
of  them  get  peeved,  draw  into  their  shells  and  announce 

that  they'll  run  their  business  as  they  please  and  they'll 
keep  right  on  or  bust.    Some  bust ! 

Crystallization  or  Poor  Heat  Treatment? 

British  engineering  papers  are  giving  much  atten- 
tion to  the  report  of  an  accident  which  occurred  last 

December  on  the  London  &  Northwestern  Railroad. 
While  traveling  at  about  60  miles  an  hour,  a  locomotive 
driving  axle  broke  short  off,  just  inside  the  wheel  hub. 
An  investigator  for  the  Ministry  of  Transport  reported 
that  the  various  tests  on  the  broken  part  showed  that 
it  was  made  from  a  badly  segregated  heat  of  steel.  He 
also  said  that  the  fractured  surface  had  the  appearance 
common  to  a  failure  due  to  "fatigue." 

On  the  other  hand,  a  report  from  the  National  Physi- 
cal Laboratory  (the  British  equivalent  of  our  Bureau 

of  Standards),  consulted  on  the  case,  said  specifically 
that  the  test  pieces  had  a  coarse  crystalline  structure, 
and  the  break  was  a  type  of  fracture  typical  of  over- heated steel. 

In  England  as  well  as  America  there  is  a  lack  of 
understanding  between  modem  metallurgical  investiga- 

tors and  the  older  school  of  mechanical  engineers  en- 
gaged by  railroads  and  other  large  consumers.  As  a 

matter  of  fact,  it  seems  increasingly  clear  that  a  vast 
majority  of  the  breaks  which  are  commonly  called 

"crystallization  breaks"  or  "fatigue  fractures"  are  due 
to  improper  refinement  of  the  grain  after  the  forging 
operation,  or  the  entire  neglect  of  suitable  heat  treat- ment. 

The  failure  in  question  is  one  that  it  would  have  been 
extremely  difficult  to  detect  at  any  time  subsequent  to 
the  steel  making  process.  Segregation  and  piping 
occurred  toward  the  axis  of  the  piece,  and  the  outside 
material,  which  was  sampled,  showed  correct  chemical 
analysis,  and  good  physical  properties. 

It  is  to  be  emphasized,  of  course,  that  eternal  vigi- 
lance is  the  price  of  safety.  The  total  stress  on  the 

part  which  failed  was  not  much  more  than  6,000  lb.  per 
sq.in.  over  the  whole  area,  which  allows  a  factor  of 
safety  of  nearly  12  for  the  particular  steel  used.  This 
margin  would  certainly  appear  to  be  adequate  for  all 
purposes,  and  it  is  suggested  by  The  Engineer,  in  the 
issue  of  May  4,  1923,  that  there  was  either  an  original 
flaw  existing  near  the  surface  of  the  axle,  or  that  it  was 
scratched  during  machining  or  at  some  other  time  before 
the  wheel  was  pressed  on.  Such  surface  scratches  are 
known  to  be  very  damaging. 

Selling  Quality  in  Competition  with  Price 
By  G.  F.  Ahlbeandt 

General  Sales  Manager,  The  American  Rolling  Mill  Co. 

Philosophers  remind  us  that  the  man  who  makes  the 
best  mouse  trap  will  find  the  world  making  a  path  to  his 
door.  Although  modern  business  activities  prove  that 
truthful  advertising  and  scientific  marketing  guide  and 

hasten  the  world's  footsteps,  nevertheless,  the  fact  re- 
mains that  quality  goods  and  quality  service  are  the 

ultimate  desire  of  the  vast  number  of  intelligent  buyers. 

"The  best  is  always  the  cheapest"  is  just  as  true  to- 
day as  it  was  when  the  Pyramids  were  erected  and  the 

Roman  aqueducts  were  built. 
Necessarily  an  appeal  of  this  kind  exerts  a  determin- 

ing infiuence  on  sales  organizations  and  marketing 
methods.  It  has  forced  these  important  adjuncts  of  in- 

dustry to  reach  out  constantly  in  new  ways,  to  develop 
new  avenues  of  approach  and  to  originate  new  channels 
for  creating  business. 

A  quality  organization  is  necessary  to  produce  quality 
products.  The  efforts  of  the  sales  organization  must 
be  supported  by  manufacturing  and  producing  organiza- 

tions of  the  highest  type.  It  is  impossible  to  make  high 
class  products  with  a  group  of  mediocre  or  careless  men 
who  take  no  interest  in  their  work  or  pride  in  their  ac- 

complishments. To  successfully  market  quality  prod- 
ucts, a  reputation  must  be  built  up  for  uniformity  of 

product  and  constancy  of  performance. 
Selling  quality  in  competition  with  price  requires  con- 

structive selling.  Salesmanship  as  today  constituted  is 
the  result  of  a  striking  evolution.  It  would  not  be  in- 

correct to  term  it  a  science — an  exact  science.  The 
successful  salesman  must  intimately  know  the  products 
he  handles;  he  must  analyze  market  conditions  and  re- 

quirements, and  he  must  keep  abreast  of  the  times. 

Extract  of  paper  read  at  National  Conference  of  Business  Paper 
Editors  Iield  at   Middletown,  Ohio. 
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Early  Application  of  Multiple  Stops 
for  Turning  Shoulder  Work 

By  OSCAR  E.  PERRIGO 

First  applied  in  a  watch  factory — How  the  stops 
were  made  and  used — Production  increased — 

Peculiar  form  of  lathe  dog 

I 

MULTIPLE  STOPS  for  use  in  turning  up  to 
several  shoulders  and  of  different  diameters 
without  removing  the  piece  from  the  chuck  are 

by  no  means  new,  and  devices  of  many  different  forms 
have  been  invented  for  this  purpose.  Usually  they  have 
operated  satisfactorily  for  a  large  proportion  of  the 
everyday  work  for  which  they  were  intended  and  they 
usually  produced  good  work,  even  where  a  considerable 
degree  of  accuracy  was  required. 

As  to  who  first  devised  and  used  such  stops,  where 
they  were  first  used  and  for  what  purposes,  has  caused 
more  or  less  speculation  and  considerable  inquiry 
among  mechanical  men.  Perhaps  the  facts  given  in 
this  article,  reference  being  made  to  the  drawings 
forming  a  part  thereof  and  illustrating  the  same,  may 
serve  to  throw  some  light  on  their  use  quite  a  number 
of  years  ago,  and  although  in  a  somewhat  crude  way, 
the  mechanical  principle  is  shown  in  as  practical  a  form 
as  in  many  of  the  forms  of  the  present  day. 

Devices  for  Limiting  Cuts 

We  have  authentic  evidence  of  machinists  still  em- 
ployed in  the  Pratt  &  Whitney  shop  that  between  the 

years  1880  and  1884  several  devices  and  in  various 
forms  were  made  for  the  purpose  of  limiting  the  cuts 
of  the  different  tools  in  the  turrets  of  screw  machines. 
And  so  far  as  the  writer  is  aware,  or  has  been  able  to 
ascertain,  this  was  the  first  attempt  along  this  line  by 
a  machine-tool  builder. 

It  was  in  the  seventies,  more  than  ten  years  previ- 
ously, that  the  writer,  then  the  youngest  employee 

in  the  "train  room"  of  the  old  Howard  Watch  and 
Clock  factory,  Roxbury,  Mass.,  made  some  experiments 
and  devised  and  used  a  very  simple  method  for  suc- 

cessfully accomplishing  the  same  results.  His  work 
at  that  time  was  making  and  keeping  in  order  very 
small  drills  and  lathe  tools  for  a  dozen  watch  lathes, 
used  for  making  the  parts  of  the  watch  mechanism.  A 
year  had  been  spent  in  acquiring  some  of  the  rudiments 
of  watch  work  in  this  room  where  nearly  all  of  the 
moving  parts  of  the  watch  were  made.  The  ten  hours 
each  day  had  often  been  very  tedious,  but  fortunately 

the  writer's  work  bench  was  just  outside  the  shop  door 
of  Mr.  Howard's  private  office  and  many  a  time  the 
kindly  old  man  would  stop  to  drop  a  few  words  of 
advice,  caution  or  instruction  as  to  the  methods  of  per- 

forming the  work  in  hand,  which  were  very  carefully  fol- 
lowed and  duly  appreciated,  even  to  this  day.  And  the 

boy  profited  not  a  little  by  this  practical  advice. 

This  company  made  very  fine  and  very  accurate 
watches,  but  like  many  of  the  older  watch  companies, 
seemed  to  be  subject  to  sudden  and  periodical  panics, 
when  it  was  not  uncommon  to  see  a  force  of  four  or 

five  hundred  employees  depleted  by  "laying-oflf"  two- 
thirds  of  the  entire  number.  One  such  occasion  hap- 

pened about  the  time  herein  referred  to  and  all  but 
two  of  the  dozen  girl  operators  of  the  lathes  were  laid 
off.    One  of  these  girls  soon  afterward  married  a  man 
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FIG.  1 

FIG.  1— THE  FINISHED  WORK.     FIG.   2— SEQUENCE  OF 
ROUGHING   OPERATIONS 

who  spent  all  of  his  spare  time  for  three  years  in 
trying  to  cut  a  perfect  thread  on  a  lead  screw  three 

feet  long,  but  without  success.  The  boy's  former  occu- 
pation of  an  embryo  "toolmaker"  was  lost,  although 

the  financial  consideration  involving  the  munificent  sum 
of  thirteen  cents  an  hour  for  ten  hours  a  day  was  not 

great.  "Piece  work"  was  therefore  suggested  (and  a 
suggestion  from  "the  old  man"  was  equivalent  to  an 
order) .  And  so  it  was  arranged  that  the  boy  should  do 

the  cutting-off,  rough-turning  and  sizing  of  the  "barrel 
arbors"  on,  the  then,  new  model  "L"  watch.  This  was 
a  "key-wind"  watch  and  the  barrel  arbors  carried  the 
central  hub  to  which  the  inner  end  of  the  main  spring 
was  attached.  The  upper  end  of  this  arbor  was  squared 
to  fit  the  winding  key  and  a  flange  near  the  center  was 
cut  with  ratchet  teeth  in  which  the  retaining  pawl 
engaged. 

Shortly  before  this  time  drop-forged  parts  had  been 
tried  and  condemned,  owing  to  hard  surface  scale  and 
hard  spots.  Heat  treatment  was  not  then  practiced. 
If  it  had  been,  the  situation  would  probably  have  been 

saved.  But  it  was  decided  to  use  Stubb's  steel  rod  of 
a  size  sufficient  to  finish  to  the  diameter  of  the  ratchet 
disc,  or  about  0.31  in.,  and  to  turn  down  the  shaft 
portion  on  each  side  of  it.  A  finished  piece  is  shown 
enlarged  in^Fig.  1. 

In  order  to  understand  the  work  it  is  necessary  to 
say  that  at  this  time  diameters  of  watch  parts  were 
measured  on  a  compound-lever  and  chain  gage  in  the 
form  of  a  caliper  which  divided  an  inch  into  2,500  parts 
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called  degrees,  each  of  which  was  0.0004  in.,  whik 
lengths  were  measured  on  a  vertical  dial  gage  which 
divided  an  inch  into  500  parts  each  equaling  0.002  in. 
Not  a  very  fine  system  of  gaging  but  at  that  time  it  was 
considered  sufficiently  accurate  for  the  purposes  of 
watch  manufacture. 

The  first  five  operations  are  shown  in  Fig.  2.  They 
compose  the  roughing-out  process,  including  the  initial 
cutting-off,  for  which  work  a  seven-inch  lathe  in  the 
clock  department  was  used.  For  the  roughing  opera- 

tions a  discarded  chuck  lathe  in  the  attic  was  selected 

FI&.3 

FIG.   3— APPLICATION  OF  STOPS  TO  A  SLIDE   REST. 
FORM  OF  LATHE  DOG 

because  it  had  a  very  rigid  chucking  device  similar  to 

the  present  "draw-in"  collet,  and  in  addition  a  lever 
and  ratchet  device  whereby  the  chuck  could  be  closed 
very  tightly,  thus  permitting  quite  heavy  cuts  to  be 
made. 

The  pieces  to  be  made  were  in  lots  of  500  at  first, 
but  subsequently  increased  to  1,000.  When  the  lathe 
was  properly  adjusted  for  a  certain  serias  of  cuts  the 
entire  lot  was  run  through  without  change.  The 
roughing  cuts  on  these  parts  are  shown  in  their  proper 
sequence  in  Fig.  2.  The  first,  of  course,  being  cutting- 
off,  and  the  fourth  and  fifth  are  the  pointing  operations, 
as  all  watch  factory  centers  were  female  and  all  turned 
work  on  centers  was  pointed  by  a  tool  having  a  30-deg. 
cutting  edge  with  a  very  sharp  top-rake.  The  point  was 
finished  by  a  tool  in  the  tail  spindle,  whose  cutting  edge 
was  on  the  center  line  and  very  carefully  stoned  to  a 
30-deg.  gage  having  a  V-bearing  on  the  tail  spindle. 

In  Fig.  3  is  shown  the  compound  rest  fitted  with 

the  writer's  device  of  multiple  stops.  Upon  the  dove- 
tails of  the  longitudinal  baseblock  A,  and  the  cross 

baseblock  B,  were  originally  fitted  adjustable  bars  as  at 
C,   carrying   stop  screws   D,  which   could   be   adjusted 

for  turning  one  predetermined  diameter  and  one  length 
of  shoulder.  The  problem,  however,  was  to  turn  four 
diameters  and  up  to  four  shoulders  without  removing 
the  piece  from  the  chuck.  First,  as  to  the  length 
between  shoulders.  This  was  accomplished  by  pivoting 
upon  the  screw  E,  in  the  cross  baseblock  B,  the  three 
length-measuring  levers  F,  G  and  H.  These  levers 
were  of  a  thickness  equal  to  the  distance  batween 
shoulders  on  the  piece  to  be  made,  and  they  were  made 
of  steel  and  hardened.  Similar  levers  J,  K  and  L  were 
pivoted  upon  the  screw  M,  in  the  rear  end  of  the  cross 

toolblock  A'^,  each  having  a  thickness 
equal  to  one-half  the  difference  in  di- 

ameter of  the  several  parts  between 
shoulders.  All  of  these  levers  are 
adapted  to  be  brought  up  between  the 
adjusting  screws  and  the  toolblock,  or 
down  away  from  such  contact  when 
they  are  not  needed. 

The  method  of  using  this  device  is 
as  follows:  Referring  to  Fig.  3,  the 
piece  is  firmly  held  in  the  chuck  and 
all  the  stop  levers,  F,  G  and  H,  for 
length  and  J,  K  and  L,  for  diameter 
are  brought  up  in  front  of  the  screws 
D  and  D,  and  the  cut  taken  with  a 
side  tool  set  at  right  angles  to  the 
piece.  Having  made  this  cut  on  all  the 
pieces  of  the  lot  the  chuck  is  changed 
for  one  fitting  the  piece  as  shown  at  B, 
Fig.  2.  The  piece  is  reversed  and  a 
cut  taken  the  same  as  the  first,  bring- 

ing the  piece  to  the  form  shown  at  C. 
With  the  same  chuck  the  cuts  A,  B,  C 

and  D,  P'ig.  1,  are  made  as  follows: 
Cut  A,  with  levers  F,  G  and  H,  Fig.  3, 
turned  down  and  out  of  contact  with 
screw  D.  This  gives  the  proper  length. 
Levers  J,  K  and  L,  turned  up,  giving 
the  largest  diameter.  Cut  B,  lever  H 
up  and  lever  J  down,  gives  the  next 
diameter  and  the  longer  shoulder.  Cut 
C.  levers  H  and  G  up  and  levers  J  and 
K  down.  Cut  D,  levers  F,  G  and  H  up 
and  levers  J,  K  and  L  down. 

For  the  cuts  on  the  opposite  end  of  the  piece  another 
set  of  levers  of  propyer  thickness  to  suit  the  diameters 
and  lengths  were  made.  The  roughing  operations  hav- 

ing been  completed,  the  sizing  operations  were  per- 
formed with  the  pieces  held  on  female  centers  and 

driven  by  a  peculiar  form  of  dog  as  shown  in  Fig.  4. 
This  dog  was  made  from  a  flat  bar  of  steel,  usually 
about  0.1x0.25  in.  The  hole  A,  is  drilled  and  the  end 
rounded  as  shown.  In  the  center  another  hole  B,  is 
drilled  a  trifle  larger  than  the  piece  to  be  held.  A 
hole  is  drilled  half  way  through,  and  the  balance 
drilled  and  tapped  for  the  clamp  screw  C.  The  piece 

is  then  split  as  shown,  by  which  means  the  part  sur- 
rounding the  hole  A,  becomes  a  spring,  holding  the 

two  portions  apart  for  the  introduction  of  the  piece  to 
be  turned,  which  is  tightly  clamped  by  the  screw  C. 
operated  by  a  steel  key  with  a  small  wooden  handle 
similar  to  the  key  used  by  watch  repairers  in  the  time 
of  the  key-wind  watches.  A  lathe  dog  of  this  form  is 
very  convenient  for  many  kinds  of  small  work  and  can 
be  very  rapidly  operated. 

The    operations    of    "sizing"    the    various   parts   are 
very   similar   to  tlj^e  roughing  operations.     The  relief 

FIG.  4— A  PECULI.-VR 
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on  the  left  side,  E,  Fig.  1,  was  cut  by  setting  the  tool 
at  an  angle  of  45  deg.,  reversing  the  stop  bar  C,  Fig. 
3,  on  the  cross  feed  dovetail  and  fixing  to  the  toolblock 

&  "hook-stop,"  which,  coming  in  contact  with  the 
adjusting  screw  D,  limited  the  backward  movement  of 
the  tool  and  the  width  of  the  friction  surface  shown 
at  G,  Fig.  1.  By  means  of  the  foregoing  system  of 
multiple  stops  the  number  of  operations  on  this  piece 
were  reducad  from  33  to  16. 

In  order  to  convince  the  management  of  the  practic- 
ability of  this  system  of  multiple  stops,  the  writer  was 

obliged  to  make  and  apply  these  additions  to  the  lathe 

at  his  own  expense  and  on  this  work  spent  a  week's 
time  for  which  he  drew  no  pay,  but  afterward  he  pro- 

duced a  quantity  of  work  that  more  than  doubled  his 
usual  rate,  and  what  was  of  more  consequence   (to  the 

company),  the  work  was  much  more  uniform  and  in 
better  condition  for  the  subsequent  operations  of 
threading  for  the  main-spring  hub,  cutting  the  ratchet 
and  the  final  finishing  operations. 

But  "this  young  feller  is  making  too  much  money" 
was  the  ofl!icial  complaint,  and  so  the  "piece  price"  was 
cut  and  the  boy  indignantly  rebelled,  since  it  was  his 
own  ingenuity  that  produced  the  good  results.  He 
threw  up  the  job  and  never  went  back  to  that  kind  of 
work.  Thus  it  was  that,  so  far  as  the  writer  is  aware, 
the  first  application  of  multiple  stops  to  turning  opera- 

tions was  made,  and  while  it  was  of  not  much  conse- 
quence financially,  it  was  another  step  in  his  mechanical 

education,  as  well  as  an  example  of  the  short-sightedness 
of  the  old-time  management  of  manufacturing  opera- 
tions. 

Heating  Tires  Electrically  for 
Shrinking 

By  Francis  P.  Mann 

For  shrinking  tires  on  locomotive  driving  wheels,  a 
process  has  been  developed  by  the  Oerlikon  Works, 
Switzerland,  by  which  the  heating  is  done  by  electricity. 

The  process  is  rapid,  clean  and  economical  where  cur- 
rent can  be  supplied  cheaply.  The  illustrations  show 

the  apparatus  used  for  electrically  heating  tires  and 
other  work  of  a  like  character.  Figure  1  shows  the 

heating  machine  in  the  closed  position  with  a  driving- 
wheel  tire  in  place.  As  the  machine  is  mounted  on 
wheels,  it  can  be  readily  transported  to 
any  part  of  the  shop. 

The  machine  consists  of  a  trans- 
former built  up  of  laminated  iron  and 

having  two  vertical  cores  mounted  on  a 
channel  bar.  One  core  is  provided  with 
a  primary  coil  having  various  terminals 
assembled  in  a  small  closed  box.  The 

coil  is  protected  by  a  cylinder  of  heat- 
insulating  substance  and  by  a  metal 
cover.  The  second  core  is  left  bare. 

The  upper  part  of  the  transformer  is  so 
constructed  that  it  can  be  unscrewed 
from,  and  pivoted  about,  either  core  for 
the  insertion  of  the  tire.  A  counter- 

weight attached  to  the  movable  part, 
balances  it  and  minimizes  the  power 
required  to  manipulate  it. 

In  heating  small  rims  or  tires  they 
■can  be  put  over  the  bare  core  as  shown 
in  Fig.  2.  In  heating  large  tires  it  is 
preferred  to  put  them  over  the 
insulated  core,  resting  them  on  a  fire- 

brick support  to  avoid  contact  with  the 
body  of  the  transformer,  as  shown  in 
Fig.  1.  The  machine  opened  for  receiving  or  removing 
small  work  is  shown  in  Fig.  3.   The  principle  involved  in 

TABLE  I— TESTS  ON  HEATING  OF  LOCOMOTIVE  TIRES  WITH  AN 
APPARATUS  USING  60  KILOWATTS  (KVA),  250  VOLTS,  50  CYCLS. 

DIAMETER  OF  TIRE,  COLD,   1,689.36  MM.,  HOT,   1,691.90  MM. 
INCRE.^SE  IN  DIAMETER  IN  20  MIN.,  2.54  MM.  WEIGHT  566  KG. 

heating  is  that  of  the  closed-secondary,  the  work  to  be 
heated  forming  the  short-circuited  secondary  winding 
of  the  transformer,  resistance  to  the  current  set  up  in 
the  work  causing  it  to  heat.  The  heating  proceeds  in 
a  gradual  and  regular  manner  and  the  time  required  to 
obtain  the  desired  temperature  can  be  easily  controlled 
by  making  different  connections  with  the  various  ter- 

minal contacts  of  the  primary  coil,  a  decided  advantage 
in  electrical  heating. 
When  heating  a  tire  for  which  the  value  of  the  cur- 

rent needed  for  the  process  is  not  known,  the  connec- 
tions are  manipulated  so  as  to  put  on  the  smallest 

amount  of  heat,  and  if  this  is  tot  sufficient,  other 
connections  are  used  until  the  proper  heat  is  obtained. 

FIG.   1— TIRE  HEATER  CLOSED.      (TIRE  OVER  INSULATED   CORE) 

In  European  practice,  the  degree  of  shrinkage  usually 

1       .  1 

1,500 

allowed   for   iron    and   steel    is 

to 

of  the 

Time Amperes 
Watts 

Temperature 
2.24 
2.25 
2.30 
2.35 
2  40 

307 

302 291 
290 
286 

36,900 
36,500 
36.500 
36,500 
36,150 

1 7  Deg.  C.  (air) 
39  Deg. 
67  Deg. 
94  Deg. 

119  Deg. 

1,000 
original  dimensions  and,  in  order  to  mount  a  tire  having 
about  3  ft.  or  less  internal  diameter,  a  sufficient  increase 
will  be  0.06  to  0.08  in.  This  increase  corresponds  to 
a  temperature  which  is  not  high  enough  to  have  any 
effect  on  the  internal  structure,  surface  or  color  of  the 
metal.  Expansion  is  obtained  in  from  20  to  30  minutes. 

If   we   calculate   the   expansion   on   the   diameter   of 
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FIG.    2- -TIRE  HEATER  CLOSED    (GEAR  RING  OVER  BARE  CORE).     FIG.   3- FOR  RECEIVING  WORK  OVER  BARE  CORE 
-TIRE  HEATER  OPENED 

tires  according  to  the  expansion  coeflBcient  of  steel  taken 
as  a  base: 

_  0.011  +  0.00008  X  t 
^  ~  1,000 

It  will  be  noted  in  the  results  of  the  following  tests 
and  starting  from  the  measured  rise  of  temperature, 
that  the  expansion  according  to  figures  is  only  70  to 
80  per  cent  of  that  measured  directly  on  the  piece  of 
work  by  the  micrometer.  This  is  due  to  the  fact  that 
the  thermometer  placed  on  the  tire  is  unable  to  keep 
pace  with  the  relatively  rapid  rise  of  temperature  and 
will  thus  show  a  lower  temperature  than  the  real  one. 

The  Oerlikon  Works  has  made  a  large  number  of 

tests  upon  wheel  tires,  and  furnishes  some  of  the  accom- 
panying test  results. 

TABLE  II— TESTS  ON  HEATING  CAR  WHEEL  TIRES   UNDER  SAME 
CONDITIONS  AS  IN  TABLE  I 

DIAMETER,  COLD,  908.85  MM.,  HOT,  910. 40  MM. 
INCREASE  1.55  MM.  IN  20  MIN.    WEIGHT  250  KG. 

Time Amperes 
Watts Temperature 

3.00 
3.05 
3.10 
3.15 
3.20 

129 
124 
119 
116.5 
116.0 

12,850 
17,850 
17,600 
17,500 17,250 

17Deg.  C.  (air) 47  Deg. 
76  Deg. 
105  Deg. 
133  Deg. 

The  apparatus  is  designed  for  single-phase  a.c.  cur- 
rent at  500  volts  and  a  frequency  of  40  to  50.  Two 

sizes  are  made.  With  the  small  size,  tires  up  to  4  ft., 
1  in.  in  diameter  can  be  heated,  while  the  large  size 
will  heat  tires  up  to  6  ft.,  6  in.  in  diameter.  In 

principle,  there  is  nothing  to  prevent  making  the  appa- 
ratus of  sufficient  size  to  heat  the  largest  tires  used. 

Jet  Propulsion  for  Airplanes 
Jet  propulsion  for  water  craft  has  a  very  subtle 

attraction  for  inventors.  It  is  a  sort  of  will-o-the-wisp 
to  lure  them  to  spend  good  time  and  money.  The  air- 

plane gave  another  opportunity  for  the  same  kind  of 
experimentation  although  this  has,  fortunately  been 
rather  limited. 

The  National  Advisory  Committee  for  Aeronautics 
has  just  issued  Report  No.  159  dealing  with  this  subject, 
the  author  being  Edgar  Buckingham  of  the  Bureau  of 
Standards.  This  report  takes  up  matters  in  a  very 
thorough  manner,  giving  both  the  mathematics  involved 
and  the  way  in  which  the  jet  works  out  in  actual  tests. 

It  points  out  that  "in  the  usual  method  of  driving  air- 
planes, air  entering  the  propeller  circle  from  ahead  is 

projected  backward  in  a  continuous  stream  or  race,  and 
the  reaction  of  the  race  against  the  air  screw  consti- 

tutes the  forward  driving  thrust.  This  may  evidently 
be  regarded  as  propulsion  by  means  of  a  jet;  but  the 

term  "jet  propulsion,"  as  commonly  understood,  implies 
the  use  of  a  smaller  and  more  intense  jet,  maintained 

by  some  other  means  than  an  air  screw." 
The  report  sums  up  the  test  in  these  significant 

words:  "The  relative  fuel  consumption  and  weight  of 
machinery  for  the  jet  decreases  as  the  flying  speed 
increases;  but  at  250  miles  per  hour,  the  jet  would  still 
take  about  four  times  as  much  fuel  per  thrust  horse- 

power as  the  air  screw,  or  propeller,  and  the  power  plant 

would  be  heavier  and  much  more  complicated."  This 
leaves  little  more  to  be  said  and  should  help  to  steer 
inventors  into  other  channels. 

Testing  Metals  with  a  Microphone 
Stretching  a  metal  until  it  squeaks  and  listening  for 

the  squeak  with  a  microphone  will  give  a  test  showing 
how  much  strain  that  metal  can  stand  as  a  girder  in 
a  bridge  or  as  a  rail  in  a  railroad  track,  according  to 
experiments  conducted  in  the  physics  department  of  Le- 

high University. 

These  experiments  will  develop  a  novel  metliod  for 
finding  quickly  and  accurately  the  elastic  limit  of  metals, 
the  Lehigh  scientists  expect.  By  this  method  all  forg- 
ings  may  be  rapidly  tested  before  they  are  put  into  use 
on  construction  work  such  as  mentioned  above. 

Several  kinds  of  metals  have  been  used  in  the  Le- 
high tests.  While  professors  listened  through  a  sensi- 

tive microphone  similar  to  the  dictaphone  for  the  faint- 
est sound,  the  metal  was  subjected  to  a  gradually 

increasing  pull  until  it  broke.  • 
It  was  found  that  squeaking,  rasping  sounds  were 

produced  after  the  pull  had  reached  a  certain  definite 
value,  and  this  value  was  different  for  the  different 
metals  used.  The  tests  indicated  that  the  sounds  were 
not  produced  until  the  elastic  limit  of  the  material  had 
been  reached.  The  work  will  be  continued  with  more 
refined  apparatus  in  the  Lehigh  physics  laboratory,  it 
is  expected,  so  that  more  accurate  tests  and  data,  con- 

cerning the  strains  that  different  metals  may  withstand, 
can  be  obtained  for.  practical  use. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on 
useful  metlioils.  Its  ecope  Includes  all  divisions 
of  the  maehine  building  Industry,  from  draft- 

ing  room   to   shipping    platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  metliods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,  and   those  published   are   paid   for 

Regrinding,  Reboring  or  Reaming 

Cylinders — Discussion 
By  L.  a.  Hastings 

The  Heald  Machine  Co.,  Worcester,  Mass. 

The  article  on  page  744,  Vol.  58,  of  the  American 
Machinist  by  M.  I.  Seller  under  the  above  title  shows 

very  clearly  that  old  ideas  cling  with  remarkable  te- 
nacity, for  while  many  held  similar  notions  in  the  years 

gone  by,  present-day  mechanics  know  that  they  were 
erroneous.  We  are,  therefore,  glad  of  the  opportunity 
to  present  a  few  facts  brought  out  by  recent  laboratory 
tests.    We  quote  as  follows : 

"The  first  examination  of  the  sample  submitted  was 
made  with  a  binocular  microscope  using  the  highest 
magnification  possible.  This  examination  did  not  show 
the  presence  of  any  vitreous  grain  imbedded  in  the 
metal.  Frequently  small  pits  were  found,  but  they 
contained  no  abrasive  and  are  undoubtedly  small  blow 
holes  in  the  metal. 

"One-half  of  the  sample  was  then  dissolved  in  a 
1  to  1  hot  hydrochloric,  plus  a  5  per  cent  sulphuric  acid 
mixture.  The  solution  was  then  filtered  and  the  residue 

washed  with  hot  dilute-hydrochloric  acid  until  the  fil- 
trate came  colorless,  after  which  the  residue  was  dried 

and  examined  microscopically  for  the  presence  of  silicon 
carbide.    No  trace  of  this  product  could  be  found. 

Tests  Shov?  No  Abrasive  in  Walls 

"The  other  half  of  the  sample  was  polished  on  a  small 
felt  wheel  coated  with  crocus  in  order  to  remove  the 
fiber  scratches.  The  surface  was  then  examined  in 
reflected  light  with  a  metallographic  microscope.  No 
particles  resembling  abrasive  were  found.  A  portion  of 
the  polished  surface  was  then  etched  with  a  5  per  cent 
nitrate  acid  solution  and  again  examined.  Nothing  was 
found  which  would  indicate  abrasive  particles. 

"We  are  therefore  led  to  the  conclusion  that,  at  least 
as  far  as  the  sample  submitted  is  concerned,  there  was 

no  abrasive  imbedded  in  the  surface  of  the  metal." 
The  remarks  about  requiring  an  experienced  man  to 

grind  a  cylinder  straight  and  round  can  be  answered  by 
the  fact  that  the  Heald  Machine  Co.  has  recently  sold 
1,500  machines  to  1,200  regrinding  shops  throughout 
the  country.  Probably  90  per  cent  of  the  owners  of 
these  machines  never  saw  one  before.  Some  of  them 
started  them  up  on  their  own  accord  and  got  perfect 
cylinders  from  the  beginning.  With  most  of  them,  a 

half-day's  work  from  a  demonstrator  was  sufficient  to 
teach  the  man  how  to  run  a  grinding  machine  and  to 
get  perfect  holes. 

As  to  reaming  being  much  better  than  grinding,  the 
answer  is  that  every  high  grade  manufacturer  of  auto- 

mobiles grinds  his  cylinders.  And  taking  all  the  manu- 
facturers of  motors,  90  per  cent  of  them  grind.  Either 

their  engineers  are  all  wrong  or  else  grinding  is  better 
than  reaming. 

One   of  the  most  accurate  and   convincing  ways   of 

showing  the  advantages  of  grinding,  over  either  boring 
or  reaming  of  automobile  cylinders,  is  by  the  grinding 
machine  itself.  Take  a  block  which  has  been  finished 
by  boring  or  reaming  and  set  it  up  on  an  angle  iron 
on  a  cylinder-grinding  machine.  Carefully  line  it  up, 
and  then  let  the  wheel  run  in  and  out  with,  just  enough 
feed  to  spark.  Not  only  the  reamer  marks,  but  high  and 
low  surfaces  will  be  distinctly  shown.  Decidedly  bright 
spots  will  indicate  a  hard  place  in  the  iron  which  the 
reamer  jumped  over.  This  test  also  proves  definitely 
whether  the  hole  is  at  right  angles  with  the  base  or  not; 
for  if  it  is  not,  the  wheel  will  grind  on  opposite  sides 
at  the  ends. 

Several  cylinders  of  well-known  makes  that  are  not 
ground  were  put  through  the  above  tests  with  the  fol- 

lowing results:  The  unretouched  photograph  shows 
three  holes  of  a  six-cylinder  block,  ground  in  this  way 
and  then  cut  away  for  observation.     The  hole  at  the 

HOW  GRINDING  SHOWS  UP  DEFECTS 

right  is  the  original  bored  and  reamed  hole.  The  mid- 
dle hole  was  just  touched  with  the  wheel,  and  the  hole 

at  the  left  was  ground.  Notice  the  middle  hole  show- 
ing the  high  and  low  surfaces.  See  how  definitely  the 

reamer  marks  are  brought  out  when  the  porous-like 
surface  is  ground  away.  This  last  fact  clearly  demon- 

strates that  a  reamed  hole  will  wear  much  quicker  when 
being  run  in  than  a  ground  hole. 

When  the  piston  and  rings  are  assembled  in  this  hole, 
they  will  rest  on  these  minute  hills  of  metal.  About 
half  the  bearing  surface  is  thus  lost,  due  to  the  de- 

pression of  metal  between  each  hill.  A  full  bearing 
surface  is  not  secured  until  from  0.002  to  0.005  in.  of 
metal  has  been  worn  away  by  the  piston  and  rings. 
This  causes  a  very  rapid  wearing  of  the  cylinder  wall 
until  it  is  worn  to  solid  metal.  This  extra  amount  worn 
off  causes  a  large  percentage  of  gas  and  oil  to  leak 
past  the  ring. 

Take  for  instance  the  amount  of  clearance  allowed 
by  the  manufacturer  between  the  wall  and  the  piston. 
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which  in  this  particular  case  was  0.005  in.  In  order 

to  wear  to  a  solid  bearing,  another  0.005  in.  was  neces- 
sary. That  will  make  a  total  of  0.010  in.  clearance 

between  the  piston  and  the  walls.  After  a  few  thousand 
miles  of  use  this  block  will  begin  to  cause  trouble. 

The  space  between  the  wall  of  the  cylinder  and  rings, 
which  has  been  definitely  determined,  soon  enlarges  so 

much  that  there  is  a  noticeable  loss  of  power  and  leak- 

age of  oil.  This  is  one  of  the  reasons  why  cars  in  which 

the  cylinders  were  not  originally  ground  require  them 

to  be  ground  and  fitted  with  new  pistons  and  rings 
much  sooner  than  is  necessary  to  regrind  cylinders  that 
were  originally  finished  by  grinding. 

Spotting  for  Drilling 
By  George  Allen 

In  drilling  small  holes  where  it  is  not  necessary  or 
advisable  to  use  guide  bushings  it  is  customary  to 

"spot"  the  hole  in  order  to  provide  a  starting  point  for 
the  drill.  Often  the  location  of  the  hole  is  laid  out  and 

the  spotting  done  with  a  center  punch.  This  method, 
however,  will  not  do  for  quantity  work  and  some  quicker 
means  must  be  pi'ovided  to  obtain  the  desired  result. 
One  spotting  method,  used  by  several  makers  of  spark 
plugs,  is  shown  in  Fig.  1.  Here  it  is  desired  to  spot  the 
hole  in  the  edge  of  the  spark  plug  shell  for  the  outer 
spark  point  wire.  Some  of  the  spotted  shells  are  shown 
at  the  left,  the  tools  used  being  shown  at  the  right. 
The  spotting  tools  in  this  case  are  really  piloled  prick- 

FIG.  1— EXAMPLE  OF  SINGLE  POINT  SPOTTING  WORK 

punches.  A  shouldered  punch  body  is  made  with  a  hard- 
ened steel  pilot  that  fits  the  hole  in  the  spark  plug  shell. 

A  small  pointed,  steel  prick-punch  ih  set  into  the 
shoulder  of  the  punch  body  in  such  a  way  that  it  will 
spot  a  hole  in  the  right  place  when  the  pilot  is  placed 
in  the  lower  end  of  the  plug  body  and  the  tool  hit  with 
a  hammer.  The  hole  may  then  readily  be  drilled  on  any 
sensitive  drilling  machine,  after  which  the  spark-point 
wire  can  be  driven  in  with  a  small  hammer  and  staked 
solidly  in  place. 

The  method  just  described  may  be  used  in  some  cases 
where  several  holes  are  to  be  spotted  at  the  same  time. 
Where  this  is  necessary  all  that  is  needed  is  the  addi- 

tion of  more  prick  punches,  the  pilot  being  made  to 
suit  the  work  in  hand.  A  variation  of  this  idea  is 
shown  in  Fig.  2,  where  a  number  of  holes  are  spotted 
on  a  small  disk  at  one  operation.  In  this  case  the  pilot 
shown  at  the  right  is  a  ring  or  recess  which  fits  over 
the  disk  to  be  spotted.  A  spotted  disk  is  shown  in  the 
middle   and   the   anvil   or   base   on   which    the   disk   is 

placed,  is  shown  at  the  left.  The  guide  or  pilot  ring 
is  made  deep  enough  to  both  hold  the  disk  and  to  pro- 

ject slightly  down  over  the  upper  part  of  the  base. 
Where  so  many  holes  are  to  be  spotted  it  is  not  advis- 

able to  use  a  hammer  but  any  small  press  suitable  for 
light  work  may  be  used. 

Multiple  spotting  jigs  made  on  the  same  general  prin- 

F.G.  2— MULTIPLE  POINT  SPOTTING  TOOL  AND  WORK 

ciple  as  this  one  are  in  use  in  some  of  the  clock  and 
watch  factories  for  spotting  side  plates.  The  holes  in 
these  plates  must  be  accurately  located,  so  the  process  is 
to  first  spot  the  plates,  then  drill  the  holes,  and  finally 
hold  the  plates  in  special  chucks  and  bore  out  the  drilled 
holes,  one  at  a  time.  Much  faster  work  may  be  done 
by  spotting  in  this  way  than  by  drilling  in  jigs,  as  the 
plates  are  more  quickly  handled  and  the  small  drills  used 
are  not  wedgec^  in  the  bushings  or  broken  by  the  chips, 
as  is  often  the  case. 

An  Inside  Caliper 
By  E.  a.  Thanton 

For  simple  ingenuity  I  never  saw  an  inside  caliper 
for  rough  work  the  equal  of  the  one  illustrated.  It  is 
made  of  two  pieces  of  drill  rod,  each  pointed  on  one 
end,  and  a  piece  of  heavy  clock  spring.  Two  holes  are 
cut  in  the  spring,  one  near  each  end.  These  holes  are 
made  just  large  enough  to  let  the  two  rods  slide  through 
when  the  ends  of  the  spring  are  held  so  as  to  be  at 
about  right  angles  to  the  rods.  By  proper  fitting,  one 
can  hold  the  ends  of  the  spring  so  that  they  will  be 
about  parallel  to  each  other  when  the  rods  can  be  slid 
back  and  forth.     By  releasing  the  ends  of  the  spring 

the  rods  are  se- 
curely locked 

from  movement 

in  either  direc- tion. The  bow 
of  the  spring 

makes  a  conve- nient handle  and, 
when  necessary, 

slight  adjust- 
ment of  the  rods  may  be  made  by  "jarring"  as  with 

ordinary  inside  calipers. 
For  large  holes,  cylinders  and  the  like,  it  is  much 

easier  to  adjust  calipers  of  this  type  than  the  ordinary 
kind,  as  all  that  is  needed  is  to  insert  the  caliper,  loosen 
the  spring  with  one  hand  and  slide  the  rods  between 
the  fingers  of  the  other  hand,  until  they  contact  with 
the  wall  of  the  hole.  The  spring  is  then  released  which 
locks  the  rods  as  set. 

AX   INSIDE  CALIPER 
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Using  the  Offset  Drill-Arm 
By  a.  Becker 

While  the  offset  drill  arm  shown  in  the  accompanying 

photograph  may  be  "old  stuff"  to  some  of  your  readers, 
it  will  undoubtedly  be  interesting  to  many  others.  The 
arm  is  shown  in  use  here  drilling  and  facing  a  field  yoke 
for  a  generator  at  the  Allis-Chalmers  plant,  Milwaukee, 
Wis.     The  machine  is  a  Pawling  &  Harnischfeger  No. 

USING  THE  OFFSKT  JJRILL  ARM 

1  horizontal  drilling  and  boring  machine.  The  yoke  is 

of  cast  iron,  7  ft.  in  diameter  and  is  clamped  to  a  turn- 
table so  that  it  can  be  easily  revolved,  thus  making  it 

accessible  from  all  points.  The  drill  arm  carries  seven 
gears,  the  top  one  of  which  is  attached  to  a  taper  shank 
that  fits  into  the  machine  spindle,  the  bottom  one  being 
fitted  around  the  sleeve  that  receives  the  drill  shank. 
The  arm  is  held  stationary  by  clamping  to  the  spindle 
sleeve  of  the  machine  as  shown. 

With  this  arm  the  operator  drills  16  lA-in.  and 
16  !i-in.  holes  through  5  in.  of  metal  and  spot-faces  the 
32  holes  in  5  hr.,  including  the  time  for  set  up  and 
removal. 

Annealing  Locomotive  Parts 
By  Frank  C.  Hudson 

It  is  customary  on  some  railroads,  as  well  as  in  other 
shops,  to  periodically  anneal  parts  which  have  been 
subjected  to  stresses  while  in  use.  Such  parts  as  loco- 

motive side  rods  and  load  chains  for  cranes  are  among 
the  parts  most  frequently  treated  in  this  way.  This 
annealing  is  for  the  purpose  of  removing  what  we  have 
called  crystallization  and  restoring  the  parts  to  their 
normal  strength.  Where  suitable  annealing  furnaces 
have  not  been  provided,  the  desire  to  conform  to  proper 
practice  has  led  to  such  makeshifts  as  seen  in  the  ac- 

companying illustration.  This  consists  of  two  walls 
placed  a  few  feet  apart  and  surmounted  by  old  rails  as 
shown.  Across  the  walls  are  laid  short  lengths  of  old 
rail,  on  which  the  connecting  rods  and  other  parts  to 
be  annealed  are  laid.  An  open  fire  is  built  between  the 
two  walls,  which  tends  to  confine  the  heat  and  direct 
it  up  to  the  supporting  rails  and  the  parts  which  they 
carry. 

In  discussing  this  practice  with  a  metallurgist  friend, 
he  called  attention  to  the  fact  that  many  engineers  are 

ANNEALING  SIDE  RODS  OUT  OF  DOORS 

now  discarding  the  old  theory  that  crystallization  oc- 
curs as  a  result  of  alternating  stresses.  If  a  side  rod, 

for  instance,  contains  internal  stresses  when  put  into 
service  (as  a  result  of  unequal  forging  or  localized 
chilling)  the  gradually  increasing  load  changes  occur- 

ring when  the  engine  is  being  "run  in"  actually  increase 
the  elastic  limit  and  make  the  piece  a  better  part  for 
its   intended  duty. 

According  to  the  new  theory,  which  seems  to  be  backed 
by  many  exhaustive  tests,  frequently  applied  alternating 
stresses  such  as  either  the  chain  or  the  side  rods  re- 

ceived in  actual  use,  really  increase  the  strength  of  the 
material,  as  long  as  it  has  not  been  stressed  beyond  the 
elastic  limit.  Subsequent  annealing,  unless  very  care- 

fully done,  will  often  do  a  great  deal  of  damage.  Un- 
equal heating  will  introduce  internal  strains,  and  local 

overheating  causes  very  rapid  crystallization. 
Knowing  that  railroad  shop  officials  desire  to  keep 

thoroughly  up  to  date  and  to  avoid  unnecessary  work 
in  the  overhauling  of  locomotives,  I  am  taking  the  lib- 

erty of  calling  attention  to  the  latest  practice  of  metal- 
lurgists concerning  the  heat  treating  of  steel  and  par- 

ticularly as  it  applies  to  reciprocating  parts. 

Standard  Sizes  for  U-Lugs 
By  Clarence  D.  Scrom 

To  the  draftsman  who  is  called  upon  only  occasion- 
ally to  design  jigs  and  fixtures,  the  dimensioning  of 

lugs  for  the  holding  bolts  is  a  problem  that  involves 

STAXD.'^RD  lAIGS  FOR  FIXTURE  BASICS 

considerable  study  that  should  be  entirely  unnecessary. 
To  relieve  him  of  this  extra  work  and  to  establish  a 
uniform  standard  for  such  parts  in  our  shop,  we  have 
made  the  drawing  shown  in  the  accompanying  sketch  to 
cover  all  sizes  of  bolts  from  i  to  1  inch.  The  sizes  given 
are  wide  enough  in  range  for  the  general  run  of  fixtures 
used  in  the  average  shop. 
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Reducing  Eye  Accidents  in  the  Shop 
By  H.  R.  Fowler 

The  insurance  inspectors  had  been  getting  after  us 
about  the  increasing  number  of  eye  accidents,  so  it  was 

up  to  us  to  do  something  to  reduce  them — the  accidents ; 
not  the  inspectors. 

Of  course,  goggles  were  the  first  thought,  but  it  did 
not  seem  reasonable  to  make  every  man  buy  a  pair, 
considering  the  cost,  so  we  decided  that  the  company 
should  buy  100  pairs  to  be  checked  out  from  the  tool 
crib  as  needed.  That  was  all  right  until  it  was  found 
that  a  good  many  of  the  men  objected  to  using  the 

goggles  after  they  had  been  on  some  other  fellow's 
sweaty  face,  and  then,  too,  it  was  a  nuisance,  going  to 
the  tool  crib  to  get  a  pair  of  goggles  just  to  grind  a  lathe 

tool  which  "wouldn't  take  but  a  minute  anyhow." 
Proceeding  on  the  theory  that  something  a  person 

gets  for  nothing  is  not  appreciated,  we  put  it  up  to 
the  men  to  pay  a  nominal  price  (in  this  case  25  cents) 
for  a  pair  of  goggles  that  cost  the  company  $1;  the 
goggles  to  be  the  sole  property  of  the  man  using  them. 
Idon'tknow 
whether  or  not  it 
was  the  bargain 
price  that  did  it, 
but  in  a  short 
time  there  were 

more  goggles  be- 
ing worn  than  we 

had  ever  been  able 

to  have  used  un- 
der any  other 

scheme.  In  fact 
the  inspector,  on 
one  of  his  trips, 
jokingly  accused 

us  of  "planting" 
several  men  wear- 

ing goggles  where 
he  would  be  sure 
to  see  them.  But 

in  spite  of  any- 
thing we  could  do, 

we  could  not  in- 

duce the  men  to  |" 
put  on  the  goggles 
every  time  they 
went  to  the  grind- 

ing wheel,  and  sometimes  we  could  hardly  blame  them. 
We  heard  that  an  automobile  accessory  house  in  town 

had  some  9-in.  plain  round  glass  headlight  lenses  which 
were  no  longer  legal  for  their  intended  purpose  (out- 

side of  Cuba)  and  which  we  could  get  for  10  cents  each. 
We  bought  as  many  of  the  glasses  as  we  had  tool  grind- 

ers, made  a  frame  to  hold  them  and  fastened  them  to 
the  grinder  stands  in  such  a  way  that  a  man  could  put 
his  face  clear  down  until  his  nose  touched  the  glass  if 
he  wanted  to,  while  he  watched  the  tool  being  ground, 
yet  his  eyes  would  be  perfectly  protected.  We  found  it 
advisable  to  make  it  the  duty  of  some  man  who  worked 
near  each  grinder  to  see  that  the  glass  was  wiped  clean 
at  least  once  each  day,  and  this  removed  the  last  objec- 

tion anybody  had  to  the  guards. 
We  still  found  cases  of  eye  trouble  arising  from  chips 

which  were  blown  out  of  castings  by  an  air  hose;  par- 
ticularly on  a  drilling  machine  where  the  chips  had  to 

CHIP  GUARD  ON  AIR  HOSE 

be  blown  out  of  blind  holes.  We  tried  holding  a  rag 
around  the  end  of  the  nozzle  to  baffle  the  chips.  This 
was  all  right,  but  a  nuisance  to  use. 
When  your  wife  uses  a  vacuum  cleaner,  what  becomes 

of  the  air  that  is  sucked  in  along  wdth  the  dirt?  Why, 
it  passes  through  the  mesh  of  the  cloth  bag  of  course, 
leaving  the  dirt  behind.  Going  on  that  principle  we 
made  a  sheet-iron  funnel  about  6  in.  across  the  large 
end,  the  small  end  being  soldered  to  the  brass  nozzle  of 
the  air  hose. 

All  around  the  body  of  the  funnel  we  cut  holes  1x2  in., 
over  which  was  soldered  fine-mesh  brass  wire.  The 
sketch  shows  the  arrangement.  In  operation,  the  man 
would  direct  the  hose  on  the  work  in  the  usual  manner 
and  the  chips,  instead  of  flying  back  in  his  face,  would 
be  caught  by  the  funnel,  while  the  fine  screen  would 
permit  the  air  to  pass  through.  It  worked  so  well  that 
we  made  a  pattern  and  got  some  light  brass  castings 
for  the  funnel,  as  the  sheet  iron  ones  soon  got  bent 
out  of  shape. 

While  the  device  is  not  as  satisfactory  for  some  jobs 
as  we  would  wish,  still  it  beats  anything  we  have  seen. 
Incidentally  we  have  reduced  our  eye  accidents  about 
70  per  cent,  and  the  inspector  seems  to  think  that  is 

pretty  good. 

Wrench  With  an  Adjustable  Handle 
By  G.  a.  Luebs 

For  special  work  where  a  number  of  similar  bolts  or 
nuts  are  involved,  as  on  cylinder  heads  of  engines,  some 
special  form  of  wrench  which  will  permit  of  working 
the  nuts  loose  and  then  spinning  them  off,  will  save  in 
time  and  effort.  The  wrench  shown  in  the  illustration 
meets  the  above  requirement.  A  socket  of  the  type  used 
with  a  detachable  handle  is  fitted  with  a  hinged  handle, 
which  is  simply  a  piece  of  cold-rolled  or  other  steel. 

Pos/fion  of  handk  ioitart  1tie 
bolt  or  nuf  and  when  seffing  up 

solid 

WRENCH  WITH  AN   ADJUSTABLE   H.A.XDLE 

secured  to  the  socket  after  slotting,  with  a  loosely  fitted 
rivet.  The  section  of  the  handle  for  the  hand  is  a  piece 
cf  pipe,  riveted  on  and  knurled  coarsely.  With  the 
handle  at  right  angles  to  the  socket,  the  leverage  is  sub- 

stantial enough  to  start  or  tighten  any  bolt  or  nut 
within  the  capacity  of  the  socket.  With  the  handle  in 
line  with  the  socket,  it  is  possible  to  rotate  the  wrench 
with  the  hand,  unscrewing  the  bolt  or  nut  with  consider- 

able rapidity.  As  a  means  of  saving  minutes  of  time  in 
overhaul  work,  such  a  wrench  can  be  used  to  advantage 
in  many  places. 
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Piston  Clearances  in  Automobile  Engines 
By  Frank  C.  Hudson 

The  question  of  proper  allowance  between  the  piston 
and  the  cylinder  bore,  is  always  open  for  discussion. 
Bearing  in  mind  the  various  ideas  on  the  subject,  I 
have  made  inquiries  as  to  what  is  the  best  clearance 
in  many  shops,  ranging  from  Boston  to  San  Francisco, 
and  from  the  Gulf  of  Mexico  nearly  to  the  Canadian 
border. 

The  general  practice  may  be  summed  up  as  being  a 
clearance  of  0.001  in.  per  in.  of  diameter. 

The  amount  of  clearance  varies  in  different  shops, 
the  tendency  being  to  make  it  less  for  cast-iron  pistons, 
and  for  aluminum-alloy  pistons  with  split  skirts.  Solid 
aluminum-alloy  pistons  are  frequently  given  a  little 
more  than  0.001  in.  clearance,  per  in.  of  diameter, 
but  this  latter  amount  will  do  very  well  as  an  average. 

In  some  shops,  which  pride  themselves  on  the  best 
work,  pistons  are  made  with  as  little  clearance  as 

0.0005  in.  per  in.  of  diameter  where,  as  they  say,  "they 
know  who  is  going  to  run  the  car  for  the  first  thousand 

miles."  One  of  the  best  shops  I  found  uses  a  clearance 
of  0.00075  in.  per  in.  of  diameter  plus  0.001  in.  Thus, 

on  a  4-in.  cylinder  the  clearance  would  be  0.003  -}- 
0.001  in.  or  a  total  of  0.004  in.,  the  same  in  this  case 
as  if  the  regular  clearance  of  0.001  in.  per  in.  had  been 
used.  This  method  increases  the  clearance  on  small 
sized  cylinders  and  decreases  it  on  larger  sizes,  but  is 
claimed  to  work  out  well  in  practice. 

One  shop  makes  a  specialty  of  Dow-metal  pistons  and 
allows  a  clearance  of  0.00075  -\-  0.002  in.  or,  in  the 
case  of  the  4-in.  cylinder  referred  to,  a  total  of  0.005 
inch. 

All  of  which  goes  to  show  that  the  clearance  of  0.001 

in.  per  in.  of  diameter  isn't  far  wrong  on  average  auto- 
mobile engines.  This  clearance  of  course  refers  to  the 

piston  skirt,  below  the  lower  ring  in  the  piston  head. 
Above  that  point  the  piston  is  frequently  tapered,  or 
else  the  diameter  of  the  land  between  each  ring  is  made 
approximately  0.001  in.  smaller  than  the  one  below  it, 
to  take  care  of  the  increased  heat  in  the  piston  head. 

Utilizing  Obsolete  Dies 
By  S.  a.  McDonald 

The  question  of  what  is  to  be  done  with  obsolete 
dies  has  puzzled  most  superintendents  where  many 
dies  are  made  and  used. 

It  has  been  the  writer's  experience  that  obsolete  dies 
.are  allowed  to  accumulate  until  the  storage  space  be- 

comes so  crowded  that  in  desperation  a  clean  sweep  is 
made  and  they  are  sold  as  junk.  Perhaps  it  seems  a 
waste  to  throw  away  a  die  that  cost  $150,  yet  it  is  better 
than  to  allow  it  to  take  up  valuable  space.  There  is, 
however,  another  way  to  handling  this  problem.  The 
average  small  die  is  made  to  a  more  or  less  standard 
construction  and  many  of  the  parts  can  be  used  over 
again.  If  the  obsolete  dies  are  stored  so  that  the  drafts- 

men or  the  foreman  of  the  die  department  can  see  at  a 
glance  just  what  there  is  on  hand,  they  can  utilize  many 
of  them  as  the  following  incident  will  illustrate. 
An  order  came  to  the  die  department  for  a  die  to 

make  the  piece  shown  at  A.  The  foreman  found  a 
punch  for  making  a  piece  as  shown  at  B,  and  a  die  to 
make  the  piece  .shown  at  C.  By  coating  the  hardened 
face  of  the  punch  with  copper  solution  he  was  able  to 

scribe  off  the  shape  of  the  sample  A  on  it.  He  then  sent 
the  punch  to  the  operator  of  the  surface  grinding  ma- 

chine and  had  him  grind  to  the  scribed  line.  Slow? 
Yes,  but  not  as  slow  as  annealing,  machining  and  re- 
hardening.  The  die  was  laid  out  in  the  same  way. 
Being  made  in  two  parts  it  was  taken  apart  and  both 
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HOW   OBSOLETE   DIE    PARTS   WERE   UTILIZED 

parts  ground  together  and  then  the  clearance  ground 
in  each  half  separately.  The  filling  of  the  stripper  to 
the  new  shape  and  then  assembling  completed  the  job. 

Of  course  it  is  not  always  possible  to  use  as  much 
of  the  obsolete  dies  as  in  the  above  case,  but  even  if  it 
is  only  a  die  shoe  or  a  punch  holder,  they  in  themselves 
represent  considerable  savipg  in  material,  machine  work 
and  labor. 

Spring  Chuck  Adapters 
By  E.  a.  Sisson 

A  time  saving  device  in  the  small  production  shop 
is  the  spring-chuck  adapter  illustrated  in  the  accom- 

panying sketch. 
Frequently  one  has  a  small  counterbore  to  cut,  tap 

to  flute,  or  a  punch  to  mill.  Without  a  device  of  this 
kind  the  workman  must  necessarily  place  the  dividing 

ADAPTERS  FOR  SPRING  CHUCKS 

head  on  the  milling  machine  that  he  may  be  enabled  to 
get  the  proper  spacing.  This  device  is  used  in  the  vise 
which  comprises  a  part  of  the  equipment  of  every  mill- 

ing machine.  To  get  the  spacing,  simply  turn  the 
device  by  removing  from  vise  and  resetting.  Sometimes 
small  reamers  can  be  fluted  in  this  manner  just  as  well 
as  if  held  either  on  centers  or  in  the  jaw  chuck  on  the 
dividing  head.  The  device  is  also  handy  when  there  are 
screws  to  slot. 
A  regulation  spring  chuck,  which  is  a  part  of  the 

equipment  furnished  with  some  makes  of  tool  room 
lathes,  is  shown  at  A. 

B  is  the  draw-in  nut,  C  is  a  square  form  of  adapter, 
and  D  one  of  hexagon  form.  E  ia  a,  screw  engaging  in 
a  slot  in  the  chuck  and  used  to  prevent  it  from  turning. 
The  manner  of  use  needs  no  explanation. 
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Encouraging 
Commercial  Aviation 

TT  IS  generally  agreed  that  before  aviation  can  be  a 
-*-  real  factor  in  commercial  transportation,  landing 
fields  and  other  facilities  for  cross-country  travel  must 
be  available.  But  while  this  has  been  generally  under- 

stood, little  has  been  done  except  by  a  few  individual 
companies  and  by  the  air  mail,  with  its  wonderful 
record. 

The  State  of  Florida  now  proposes  to  take  a  real  step 
in  the  right  direction  by  appropriating  $100,000  as  a 

fund  for  "the  aid  of  aerial  transportation  into  and 
within  the  State  of  Florida."  It  is  proposed  that  this 
sum  be  used  to  defray  "half  the  cost  and  expense  of 
buying  suitable  locations  for,  and  the  erection  of  suit- 

able hangars  and  workshops  for  the  housing  and  care 
of  the  flying  machines  of  bona-fide  aerial  transportation 
persons,  firms  or  corporations  operating  within  the 

state."  The  costs  are  to  be  distributed  among  the  towns, 
cities  or  counties  who  shall  govern  and  contl-ol  the  fran- 

chising and  gratuitous  leasing  of  the  hangars.  Bona- 
fide  operators  must  utilize  five  or  more  aircraft  in  the 
carrying  of  passengers,  mail  or  express. 

This  action  is  in  the  right  direction  and  it  is  in  such 
localities,  where  rail  and  road  transport  is  lacking,  that 
aircraft  can  make  its  best  showing  in  its  present  stage 
of  development.  Florida  is  to  be  commended  for  its 
progressive  attitude  and  the  plan,  if  it  is  well  carried 
out,  should  be  of  considerable  benefit  to  the  state. 

Care  of 

Small  Tools 

'  I  *HERE  are  many  machine  shops  where  pride  is  taken 
-*■  in  the  keeping  of  small  tools  in  first  class  condition 

and  where  they  are  stored  neatly  and  accessibly.  It  is 
a  pleasure  to  go  into  the  toolroom  of  such  shops  and 
inspect  the  shelves  and  drawers  of  small  tools,  all  prop- 

erly labeled  or  marked,  all  bright  and  shining  and  with 
sharp  edges.  It  is  a  real  pleasure  until  one  begins  to 
look  a  little  closer.  Then  it  becomes  evident  that  there 
are  faults  possible  in  small  tools  which  are  not  visible 
to  the  casual  observer. 

Here  is  a  drill  which  looks  good  until  we  use  it  for 
what  it  was  intended:  making  holes.  Then  we  discover 
that  only  one  lip  is  cutting.  Poor  grinding.  Here  is 
another  one;  we  can  file  one  lip  without  any  trouble. 
It  had  been  burned  and  not  enough  metal  was  ground 
away.  Here  is  a  broad  nosed  planer  finishing  tool. 
The  edge  is  not  straight :  it  will  make  a  series  of  grooves 
instead  of  a  plane  surface  and  the  finish  that  it  leaves 

will  require  an  excessive  amount  of  scraping.  There 
is  a  milling  cutter  with  burrs  in  the  inner  edge  of  the 
teeth;  ground  in  the  wrong  direction.  There  is  another 
one,  hard  all  over  except  at  the  cutting  edge;  too  vigor- 

ous grinding  and  probably  toward  the  edge  instead  of 
away  from  it.  Here  is  a  chucking  reamer  of  correct 
diameter  and  beautifully  finish  ground,  but  the  corners 
of  the  teeth  are  not  rounded.  Be  careful  with  this  tool, 
run  slow  and  with  moderate  feed  or  else  the  chips  will 
stick  to  the  corners  and  scratch  the  work.  The  rounded 
corners  would  have  allowed  greater  speed,  more  feed, 
longer  life  and  would  have  avoided  spoiled  work. 

Keeping  small  tools  in  order  is  a  two-sided  affair. 
To  keep  track  of  them,  to  mark  and  label  them,  to  oil 
them  and  store  them  properly  and  give  them  to  some- 

body to  sharpen,  when  they  are  returned  from  the  fac- 
tory, is  one  side;  a  very  important  side,  it  is  true,  but, 

after  all,  only  one  side.  The  other  side  is  to  keep  them 
so  that  they  will  do  the  maximum  of  the  best  kind  of 
work  with  a  minimum  of  tool  cost  and  loss.  The  first 
requires  a  man  of  orderly  habits  and  a  clerical  turn  of 
mind,  the  second  requires  a  mechanic,  who  knows  how and  why. 

Are  You  Making  Use 

of  Department  of  Commerce  Facilities? 

A  RE  YOU,  as  an  American  business  man,  making  full 
"^*-  use  of  the  facilities  for  extending  your  business 
offered  by  your  Department  of  Commerce?  Appropria- 

tions granted  the  Department  by  Congress  have  been 
increased  considerably  since  the  war  and  while  they  are 
not  adequate  by  any  means,  they  are  at  least  sufficient 
to  insure  very  much  improved  service  to  American 
business  men. 

One  phase  of  this  service  is  represented  in  the  pub- 
lications Commerce  Reports  and  the  monthly  Survey 

of  Current  Business.  If  you  have  any  foreign  business 
or  ever  expect  to  have  any,  you  can  hardly  afford  to 
miss  the  latest  reports  of  the  consular  representatives 
and  commercial  attaches  on  conditions  in  the  countries 
where  they  are  stationed.  Not  only  is  the  information 
news,  and  accurate  news,  at  that,  but  it  is  presented 
in  an  easily  readable  fashion.  The  present  form  of 
Commerce  Reports  is  in  sharp  contrast  with  that  of 
the  average  dry  official  document.  A  valuable  part  of 
this  magazine  is  the  specially  selected  industrial  news, 

picked  from  foreign  representatives'  reports  by  the 
chiefs  of  the  commodity  divisions,  men  chosen  for  their 
knowledge  of  their  respective  fields. 

The  Survey  of  Current  Business,  issued  each  month, 

reviews  'developments  in  various  United  States  indus- 
tries that  have  occurred  since  the  publication  of  the 

previous  issue  and  gathers  in  one  pamphlet  reliable 
statistics  from  all  sources.  Most  business  men  nowa- 

days pay  careful  attention  to  statistics  in  laying  their 

plans  for  the  future.  For  them,  the  Survey  of  Cun-eut 
Business  is  a  valuable  reference. 

The  cost  of  Department  of  Commerce  publications  is 
merely  nominal  and  not  at  all  in  proportion  to  their 
value.    Why  not  use  them? 
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Shop  Equipment  News r 
J.  N.  Lapointe  Hydraulic  Broaching 

Machine 

The  J.  N.  Lapointe  Co.,  New  Lon- 
don, Conn.,  has  just  placed  on  the 

market  a  broaching  machine  that  is 

a  noteworthy  departure  from  pre- 
vious types  in  that  the  large  screw 

and  revolving  nut  that  have  usually 
been  depended  upon  to  pull  the 

broach  have 'been  replaced  by  a  hy- 
draulic cylinder  and  piston,  operated 

by  oil  pressure  derived  from  a  motor- 

of  the  way  when  mounting  a  heavy 
piece  of  work  in  the  fixture.  A  pres- 

sure of  the  operator's  knee  is  all  that 
is  necessary  to  displace  it,  and  it  re- 

turns by  gravity  when  released. 

The  pressure  pump  runs  continu- 
ously at  a  constant  speed,  and  re- 

quires a  maximum  of  7i  hp.  to  drive 
it.  It  may  be  driven  by  belt  instead 
of  the  motor,  if  desired.     Variable 

a  single  hard  piece  of  work,  this 
amount  of  pull  is  exceeded,  the  ma- 

chine simply  throws  out  of  action 
and  remains  idle  until  the  cause  of 
the  trouble  is  removed. 

The  amount  of  stress  upon  the 

pull-rod  is,  of  course,  a  direct  re- 
sultant of  the  unit  pressure  on  the 

oil,  and  the  direct  reading  gage  upon 
the  cylinder  thus  keeps  the  operator 

constantly  informed  as  to  the  con- 
dition of  his  broaches.  As  the  latter 

become  dulled  by  service,  a  corre- 
sponding rise  in  pressure  as  shown 
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or  belt-driven  pump  which  is  incor- 
porated as  a  unit  in  the  machine. 

The  pump  and  driving  motor  are 
mounted  upon  an  extension  to  the 
right  pedestal  of  the  machine,  the 
hollow  base  of  which,  directly  under 

the  pump,  is  the  resei'voir  for  free 
oil,  so  that  any  small  leakage  that 
may  be  due  to  wear  of  the  packing 
around  the  rotor  shaft  or  to  other 
causes  will  drain  back  within  the 
pump  casing  to  the  reservoir. 

A  separate  pump  supplies  oil  or 
cutting  compound  to  the  broach,  and 
the  reservoir  or  settling  tank  for  this 
system  is  in  the  left  pedestal  of  the 
machine,  where  it  is  readily  acces- 

sible for  cleaning.  A  cast-iron 
trough  under  the  broach  catches  the 
compound  as  it  flows  over  the  latter 
and  drains  it  back  into  the  tank. 
This  trough  is  supported  by  a  single 
hinge  and  may  be  .swung  back  out 

cutting  speeds  of  the  pull-rod  are  ob- 
tained by  means  of  the  valves  and 

valve  shifting  levers.  A  feature  of 
the  valve  movement  is  that  it  may  be 
set  to  provide  a  constant  speed  of 
pull  at  any  rate  below  the  maximum, 
and  locked  with  a  padlock  against  ac- 

cidental or  intentional  readjustment. 
When  thus  locked  by  the  foreman, 
the  operator  of  the  machine  cannot 
increase  the  cutting  speed  to  the  det- 

riment of  the  broaches. 
The  maximum  pull  obtainable  at 

the  pull-rod  is  35,000  lb.  When 
small  or  delicate  broaches  are  being 
used  there  is  a  device,  also  provided 
with  means  for  locking  against  tam- 

pering, that  determines  the  amount 
of  stress  that  can  be  imposed  upon 
the  pull-rod.  This  regulating  de- 

vice can  be  set  and  locked  for  any 
amount  of  pull  below  the  maximum 
and  if,  by  reason  of  dull  broaches  or 

by  the  gage  indicates  the  fact,  and 
the  broach  may  be  removed  for  re- 
sharpening  before  a  condition  is 
reached  that  would  render  it  liable 
to  breakage.  This  feature,  together 
with  the  regulating  devices,  safe- 

guards both  the  machine  andthework. 
The  maximum  rate  of  pull  is  25  ft. 

per  minute,  with  a  return  at  the 
same  rate.  The  rate  of  pull  may  be 
adjusted  from  maximum  down  to 
zero  with  the  return  movement  re- 

maining constant,  or  the  latter  may 
be  varied  to  correspond  to  the  rate 
of  pull  if  desired.  The  length  of 
stroke  is  56  inches.  The  hole  in  the 
faceplate  is  5  in.  in  diameter.  The 
drawhead  at  the  end  of  the  pull-rod 
has  a  vertical  adjustment  of  \%  in. 
above  and  below  the  center  line.  The 
floor  space  occupied  by  the  machine 
is  13  ft.  6  in.  by  2  ft.  3  in.,  and  the 
weight  is  3,500  pounds. 
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Fraser  Vertical  Lapping 
Machine 

A  machine  for  lapping  piston  pins, 

bearing  rollers  and  similar  round 
work  that  requires  a  high  degree  of 

accuracy  and  smoothness  of  finish 

has  just  been  placed  on  the  market 

by  the  Bethel-Player  Co.,  Westboro, 
Mass.  The  principle  involved  is  that 

of  holding  the  parts  to  be  lapped  be- 
tween the  surfaces  of  a  stationary 

and  a  revolving  lap,  meanwhile  caus- 
ing them  to  be  given  an  irregular 

motion  that  sweeps  them  over  the 

FRASER    VERTICAL    LAPPING 
MACHINE 

entire  surface  of  both  laps,  thus  dis- 
tributing the  wear  evenly  and  pre- 

serving the  truth  of  the  lapping  sur- 
faces over  long  periods. 

In  the  machine  shown  in  the  illus- 
tration the  upper  member  is  station- 

ary, except  for  the  vertical  movement 
that  may  be  applied  for  the  purpose 
of  adjustment  or  to  lift  it  out  of  the 
way  for  unloading  and  reloading. 
This  member  is  an  annular  lap,  made 
of  smooth,  fine-grained  cast  iron, 
and  is  attached  to  the  vertical  spindle 
by  a  floating  connection  that  allows 
it  to  adjust  itself  to  any  irregularity 
that  may  exist  in  the  work  at  the 
commencement  of  the  lapping  opera- 
tion. 

The  lower  lap,  of  the  same  con- 
struction and  material,  is  rigidly 

fastened  to  the  upper  end  of  the  hol- 
low vertical  spindle  and  is  given  a 

uniform  rotative  movement  in  one 
direction  by  a  bronze  wormwheel  and 

steel  worm  running  in  a  bath  of  oil 
contained  in  the  pedestal.  Within 
the  hollow  spindle  there  is  a  second 

spindle  that  is  driven  through  differ- 
ential gearing,  contained  in  the  same 

case  with  the  wormwheel,  at  a  rate 
of  speed  considerably  slower  than 
that  of  the  lapping  spindle.  At  the 
upper  end  of  the  inner  spindle  there 
is  a  pin  which  protrudes  above  the 
upper  surface  of  the  lap,  and  which 
can  be  adjusted  to  any  desired  degree 
of  eccentricity  within  its  range. 

The  work,  if  it  be  such  as  hollow 

piston  pins,  is  loaded  on  a  spider  hav- 
ing fingers  somewhat  smaller  in 

diameter  than  the  holes  through  the 
pins,  each  finger  being  provided  with 
a  hardened  collar  having  a  bayonet 
locking  device  to  prevent  the  work 
from  coming  off  the  fingers  while  in 
process.  If  the  work  consists  of  roll- 

ers or  other  solid  pieces,  a  steel  plate 

having  cut-out  spaces  of  a  size  and 
shape  to  correspond  to  the  work 
pieces  is  substituted  for  the  spider. 

The  work  carrier — already  loaded 
as  shown  at  the  base  of  the  machine 
if  the  work  be  hollow  pins ;  unloaded 
if  the  work  is  solid  rollers — is  laid 
on  the  lower  lap  with  the  eccentric 
pin  before  mentioned  engaging  the 
small  hole  in  the  center  of  the  car- 

rier. The  upper  lap  is  then  lowered 
into  contact  with  the  work  and  the 
machine  started. 

The  rotation  of  the  lower  lap  gives 
the  work  pieces  a  tendency  to  roll 
between  it  and  the  stationary  upper 
lap.  This  tendency  is  resisted  by  the 
angular  position  in  which  the  pins 
are  held,  the  varying  rotative  speed 
that  would  be  imparted  to  the  work 
by  reason  of  its  being  in  contact 
with  the  revolving  lap  at  various 
radii,  and  by  the  gyratory  movement 
imparted  to  the  work  carrier  by  the 
slow  rotation  of  the  eccentric  pin  on 
the  inner  shaft. 

The  opposing  forces  thus  applied 
give  the  work  pieces  a  combined  roll- 

ing and  sliding  movement  which, 
during  a  period  corresponding  to  200 
or  300  revolutions  of  the  lap,  causes 
the  work  to  cover  the  entire  surface 
of  the  lap  without  having  occupied 
exactly  the  same  place  twice. 

A  permanent  stationary  basin  sur- 
rounds the  lower  lap  and  extends 

somewhat  above  its  surface  so  that 

any  lapping  compound  thrown  off  by 
the  lap  or  work  is  caught  and  con- 

ducted to  the  bottom  of  the  basin, 
from  whence  it  may  be  drawn  off  by 
means  of  a  suitable  connection. 

The  machine  is  belt  driven,  and  a 
speed  of  60  r.p.m.  is  recommended 
by  the  makers.    It  has  a  capacity  for 

work  pieces  up  to  li  in.  in  diameter 
by-  4  in.  long,  the  number  that  can 
be  handled  at  one  loading  depending 
somewhat  upon  the  diameter.  By 
using  a  number  of  work  carriers  the 
time  of  changing  work  may  be  re- 

duced to  a  minimum.  With  special 
conical  laps,  tapered  pins  and  rollers 
may  be  lapped  as  well  as  parallel 
ones. 

The  machine  occupies  a  fioor  space 
of  24  X  5  ft.  and  stands  5  ft.  high. 
Its   weight    is    about    2,000    pounds. 

Anderson  Tapping  Machine 
Arranged  for  Drilling 

The  Anderson  Die  Machine  Co., 
544  Iranistan  A  v  e.,  Bridgeport, 

Conn.,  has  developed  an  attachment 
for  converting  its  multi-spindle,  con- 

tinuous, dial-feed  tapping  machine 
into  a  drilling  machine,  so  that  nuts 
or  small  parts  that  require  to  be 
drilled  and  tapped  may  have  both 

operations  performed  on  the  ma- 
chine, instead  of  using  a  drilling  ma- 

chine and  separate  jigs  for  the  drill- 
ing. The  machine  shown  in  the 

illustration  is  the  standard  three- 
spindle  automatic  tapping  machine 
such  as  described  on  page  155,  Vol. 

ANDERSON    TAPPING    MACHINE 
ARRANGED    FOR    DRILLING 

56  of  the  American  Machinist,  but 
with  the  new  attachment  in  place. 
The  reversing  movement  of  the 

spindles  when  the  machine  is  used 
for  tapping  is  obtained  by  means  of 
a  gear  segment  that  meshes  with  the 
small  pinion  to  be  seen  at  the  top  of 
the  machine,  which  segment  is  moved 
back  and  forth  by  a  Whitworth  crank 
and  lever  movement.  As  now  con- 
s'tructed,  the  segment,  crank  and 
lever  may  be  removed  as  a  unit  by 
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withdrawing  four  bolts  that  attach 
it  to  the  hub,  and  by  substituting  the 
large  spur  gear  to  be  seen  in  the  il- 

lustration the  spindles  are  given  a 
continuous  and  uniform  rotative 
movement  in  one  direction  only. 

The  up  and  down  movement  of  the 
heads,  which  is  actuated  by  a  cam 
within  the  column,  remains  the  same 
as  when  the  machine  is  used  for  tap- 

ping. As  this  latter  movement  is 
continuous  and  automatic,  it  sets  an 
arbitrary  limit  of  about  i  in.  on  the 
thickness  of  work  that  can  be  drilled ; 
but  as  the  machine  was  primarily  de- 

signed for  tapping  small  nuts  and 
sheet-metal  parts  that  are  ordinarily 
well  within  this  limit,  the  range  of 
the  machine  is  in  no  way  reduced. 

The  starting  switch  has  been  con- 
nected to  the  treadle  so  that  the  ma- 

chine runs  only  when  the  operator 
stands  in  his  usual  position.  He  can- 

not, therefore,  leave  the  machine, 
either  by  thoughtlessness  or  design, 
without  stopping  it. 

Federal  Dial  Indicators, 
Models  D  and  D-D 

The  Federal  Products  Corp.,  15 
Elbow  St.,  Providence,  R.  I.,  has 
added  the  Models  D  and  D-D,  here 
shown,  to  its  line  of  dial  indicators. 
The  features  of  the  new  models  are 
the  large  sized  dials  and  the  in- 

creased amplification  of  movement, 
showing  but  0.020  instead  of  0.050 
in.  variation  plus  or  minus  from  zero. 
As  in  the  previous  styles  of  the 

same  instrument,  the  dial  may  be  set 
to  give  a  zero  reading  for  any  posi- 

tion of  the  pointer,  by  turning  the 
knurled  bezel  ring,  and  the  latter  may 
be  locked  against  accidental  disturb- 

ance by  means  of  the  clamping  screw. 
The  cases  of  the  instruments  are 

machined  brass  castings  and  the 
mechanism  is  the  standard  Federal 
rack  and  pinion  movement.  The  di- 

ameter of  the  dial  of  the  Model  D  in- 
strument is  2i  in.  and  of  the  Model 

D-D,  shown  on  the  left,  2]  inches. 

Pangborn  Complete  Barrel- 
Type  Sandblasting  Unit 
For  cleaning  small  work  and  a 

small  volume  of  parts  such  as  pro- 
duced in  moderate  sized  plants,  the 

Pangborn  Corp.,  Hagerstown,  Md., 
has  recently  placed  on  the  market  the 
complete  barrel-type  sandblasting 
unit  shown  in  the  accompanying 
illustration.  The  unit  has  an  ex- 

hauster, dust  arrester  and  motor 
drives  for  the  barrel  and  exhauster. 

The  suppression  and  accumulation 
of  dust  and  satisfactory  ventilation, 
which  are  essential  whether  handling 
gray  or  malleable  iron,  steel  or  brass 
castings,  forgings  or  stamped  pieces, 
has  been  accomplished  by  means  of 
the  cloth-screen  dust  arrester.  The 
parts  are  shipped  fully  assembled 
and  ready  for  operation  by  connect- 

ing with  a  ventilating  pipe  and  com- 
pressed air. 

A  single  nozzle  having  a  small  air 
requirement  is  used  in  the  drum. 
Two  sizes  of  drums  are  available  for 
the  outfit.  The  No.  1  barrel  has  a 
drum  20  in.  in  diameter  and  16  in. 
long,  and  together  with  the  dust  ar- 

rester occupies  a  floor  space  of  3  ft. 

3  in.  X  7  ft.  A  drum  30x20  in.  is  pro- 
vided for  the  No.  2  barrel,  which 

occupies  an  overall  floor  space  of  3 
ft.  71  in.  X  7  ft.  5i  in.  The  overall 
height  of  each   is   8   ft.   10  inches. 

M  &  S  Grinding  Wheel 
Dresser 

The  M  &  S  Manufacturing  Co., 
P.O.  Box  294,  Hartford,  Conn.,  is 
putting  on  the  market  the  grinding 
wheel  dresser  shown  in  the  accom- 

panying illustration.  Though  the 
principle  of  this  dresser  is  by  no 
means  new,  the  makers  have  simpli- 

fied its  construction  and  developed 
a  neat  and   serviceable  tool.     It  is 

II  &  S  GRINDING  WHEEL  DRESSER 

made  in  two  sizes,  with  1  in.  and  2:V 
in.  abrasive  wheels,  respectively. 

The  handle  is  made  from  a  single 
piece  of  steel  tubing,  split  at  one 
end  and  formed  in  dies  to  the  shape 
of  the  fork.  The  grip  is  knurled  and 
the  handle  is  nickel-plated.  The 
bearings  upon  which  the  wheel  runs 
are  furnished  by  a  round-ended  stud 
set  permanently  in  one  side  of  the 
fork  and  a  ball-pointed  setscrew  in 
the  other,  the  latter  being  provided 
with  a  lock-nut  for  the  purpose  of 
adjustment.  The  wheel  center  is  a 
pack-hardened  steel  bushing  with 
deep  conical  centers,  running  upon 
the  ball  points  held  in  the  fork. 

FEDERAL  DIAL  INDICATORS, 
MODELS  D  AND  D-D PANGBORN  COMPLETE  BARREL-TYPE  SANDBLASTING  UNIT 
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Lapointe  Improved  No.  3  Duplex 
Broaching  Machine 

The  Lapointe  No.  3  two-speed 
duplex  broaching  machine  for  the 
rapid  production  of  duplicate  parts, 
which  was  described  on  page  746,  Vol. 
52,  of  the  American  Machinist,  has 
been  improved  so  that  the  number  of 
working  parts  has  been  reduced, 
thereby  increasing  the  simplicity.    A 

positive  driving  hardened  steel 
clutches,  having  an  eight  point  con- 

tact, while  the  return  strokes  of  the 
heads  operate  by  means  of  friction 
clutches  which  give  a  quick  return 
at  four  times  the  cutting  speed. 
Large  roller  bearings  are  employed 
to  take  up  the  end  thrusts  of  the 

shank  that  carries  the  screwdriver 
by  means  of  a  knurled  sleeve,  as 

shown  in  the  accompanying  illustra- tion. 

The  contacting  ends  of  the  parts  are 
milled  out  to  form  a  dog  clutch,  and 
as  the  sleeve  is  loose  on  the  body  the 
clutch  can  be  engaged  or  disengaged 
at  will,  making  it  possible  to  hold  the 
screwdriver  stationary  while  the 
drill  is  running.  When  not  held  by 
the  hand,  the  clutch  is  disengaged  by 

LAPOINTE  IMPROVED  NO.  3  DUPLEX    BROACHING   MACHINE 

single-speed  machine  is  also  now 
available,  as  well  as  the  two-speed 
machine  formerly  made. 

The  single-speed  machine,  shown 
in  the  illustration  herewith,  can  be 
furnished  with  speeds  of  48,  72  or  96 
in.  per  minute  to  suit  the  particular 
requirements  of  the  work  to  be  per- 

formed. Both  tight  and  loose  pulleys 
18x6i  in.  are  provided  so  that  the 
machine  can  be  started  or  stopped 
when  required,  and  no  countershaft 
is  needed.  The  two  spindles  are  en- 

tirely independent  of  each  other; 
both  spindles  may  be  operated  in 
either  direction  at  the  same  time,  or 
one  spindle  may  be  operated  alone. 

As  on  the  older  type,  the  two-speed 
machine  has  two  pull  screws  that  are 
independently  controlled,  so  that  it 
is  possible  to  operate  them  alterna- 

tely, together  or  as  two  independent 
machines.  The  screws,  which  are 
2S  in.  in  diameter,  may, be  run  at  the 
same  speed,  or  one  at  the  higher 
speed  of  72  in.  per  minute  and  the 
other  at  the  lower  speed  of  48  in.  per 
minute.  Either  screw  can  be  regu- 

lated to  take  any  length  of  broach  up 
to  the  maximum  of  50  in.  The  con- 

struction allows  a  long  broach  stroke 
on  one  screw  and  a  short  one  on  the 
other  at  the  same  time. 

Both  machines  are  equipped  with 

nuts,  and  the  mechanism  is  entirely 
enclosed,  running  in  a  bath  of  oil. 

The  machines  are  each  furnished 
with  a  Brown  Sharpe  oil  pump,  oil 
pan  and  strainers,  screw  guards  and 
stock  pull  and  reducing  bushings. 
Each  machine  occupies  a  floor  space 
of  180x40  in.  and  weighs  approxi- 

mately 5,000  lb.  The  capacities  are  for 
broaching  in  steel  keyways  up  to  1  in. 
wide,  and  square  holes  up  to  31  in. 
across  flats  from  drilled  holes.  Some 

of  the  specifications  are  a  50-in. 
stroke,  5-in.  hole  in  faceplate,  a 
center  distance  between  screw  holes 
of  13  in.  and  a  vertical  adjustment  of 
the  drawhead  of  lA  in.  below  and  li 
in.  above  the  center  of  the  faceplate. 
A  10-hp.  motor  to  drive  the  pulleys 
at  450  r.p.m.  is  recommended. 

a  coil  spring  in  the  back  end  of  the 
blade  and  that  is  attached  to  the  body 

body.  When  screws  ar^  drawn  up 

tightly,  the  clutch  automatically  re- 
leases. The  screwdriver  bits  are 

located  in  a  square  hole,  and  are  held 
in  by  means  of  a  spring  which  is  out 
of  the  way  when  not  in  use.  The 

spring  can  easily  be  pulled  out  to  re- 
lease the  bit  for  changing. 

The  attachment  is  also  made  with 

a  bell-shaped  self-centering  finder,  to 
assist  the  operator  in  locating  the 
slot  in  the  screw  head.  The  finder 
will    also    prevent    the    screwdriver 

Thor  Screwdriver 
Attachmeni 

A  screwdriver  attachment  for  use 
with  the  Thor  portable  electric  drill 
has  been  developed  by  the  Independ- 

ent Pneumatic  Tool  Co.,  600  W. 
Jackson  Blvd.,  Chicago,  111.  The  at- 

tachment consists  of  two  parts,  one 
of  which,  the  body,  screws  onto  the 
drill  spindle  and  revolves  with  the 
spindle.      The    second    part    is    the 

ECRKWDRIVER    ATTACHMENT 
OX  THOR  PORTABLE  ELECTRIC  DRILL 

from  sliding  off  the  screw,  thus  pre- 
venting damage  to  the  product  and 

loss  of  time  in  production.  The 
screwdriver  attachment  can  be  easily 
attached  to  or  removed  from  the  drill 
driving  it. 
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Underwood  Portable  Bor- 

ing Bar  Equipment 
A  recent  development  in  the  line  of 

portable  boring-  bars  manufactured 
by  H.  B.  Underwood  &  Co.,  Philadel- 

phia, Pa.,  is  the  improved  equipment 
shown  in  the  illustration  herewith. 
The  machine  is  particularly  adapted 
for  reboring  pump  cylinders  and  air 
compressor  cylinders  on  locomotives, 
in  railroad  equipment  shops  and  in- 

dustrial plants.  Because  of  its  light 
weight  and  compactness  the  equip- 

ment may  be  used  in  close  quarters, 
so  that  air  compressors  may  be  re- 
bored  while  in  position  on  the  loco- 
motives. 

This  self-contained  boring  tool 
consists  of  a  cutter  head  and  a  bear- 

ing plate  carrying  a  boring  bar,  driv- 
ing spindU  and  feed  sci-ew  mounted 

on  a  clamping  ring.  A  Morse  taper 
shank  is  attached  to  the  driving 
spindle  to  fit  the  air  motor.  The 
spindle  drives  a  pinion  which  meshes 
with  a  gear  keyed  to  the  boring  bar. 

A  feed  gear,  which  is  keyed  to  the 

^
 
 ' 

UNDERWOOD    PORTABLE    BORING 
BAR   EQUIPMENT 

feed  screw,  meshes  with  a  reverse 
gear  that  runs  on  a  pin  centered  on 
the  boring  bar.  The  reverse  gear 
turns  freely  on  this  pin  unless  it  is 
prevented  from  so  doing  by  the  en- 

gagement of  a  feed  pawl.  This  pawl 
serves  to  hold  the  reverse  gear 
stationary  relative  to  the  bar,  and 
causes  the  feed  gear  to  revolve  the 
feed  screw  and  to  advance  the  cutter- 
head  into  the  work.  To  return  the 
cutterhead  to  the  top  of  the  cylinder. 

the  air  motor  is  placed  on  the  shank 
of  the  reverse  gear,  which  thus 
rapidly  returns  the  cutterhead. 
When  the  equipment  is  to  be  ap- 

plied to  the  work  the  pilot  guide  is 
screwed  to  the  stuffing  box  and  the 
bar  is  placed  in  the  cylinder.  Then 
the  clamping  ring  is  fastened  to  the 
top  flange  of  cylinder  by  studs  and 
nuts.  Any  inaccuracy  in  the  position 
of  the  studs  in  the  cylinder  flange 

is  overcome  by  means  of  four  thumb- 
screws, which  may  be  manipulated  to 

set  the  bar  in  alignment.  The  tool  is 
adjusted  and  held  in  the  cutterhead 
by  tightening  the  collar  screw,  which 
operates  the  tool  clamp.  The  tool 
may  be  released  when  the  cutterhead 
is  at  the  lower  end  of  the  cylinder. 

In  boring  cylinders  to  a  certain 
diameter,  the  use  of  calipers  is 
dispensed  with,  since  each  bar  is  fur- 

nished with  a  gage  that  provides  a 

method,  of  setting  the  tool  to  the  re- 
quired position.  In  this  manner  a 

number  of  cylinders  can  be  bored  to 
accurate  dimensions  with  a  minimum 
of  lost  time  in  resetting  the  tool 
after  regrinding. 

The  boring  tool  is  regularly  made 
in  sizes  suitable  for  reboring 
cylinders  and  bushings  of  standard 
compressors,  but  it  may  be  readily 
adapted  to  other  sizes  by  a  change  of 
cutterheads.  The  weight  of  the 
equipment  with  a  capacity  to  bore 
from  8J  to  11  in.  in  diameter  by  12 
in.  stroke,  without  the  air  motor,  is 
approximately  140  lb.  For  compound 
compressors  81  x  141  in.  in  diameter 
by  9  X  145  X  12  in.  stroke,  the  outfit 
weighs    about    200    pounds. 

in  the  illustration  herewith.  A  slot 
in  the  side  of  the  top  plate  engages  a 
steel  guide,  which  insures  the  proper 
location  of  the  bushing.  A  vertical 
rod  in  the  side  of  the  top  plate  is  so 
located  that  the  lower  end  rests  on 
the  inner  end  of  a  hand  lever  pivoted 
a  short  distance  from  the  end.  Thus 
bearing  down  on  the  handle  end  of 
the  lever  raises  the  rod  and  top  plate 
so  that  the  work  can  be  located  in 

Selfclamp  Universal Drill  Jig 

A  single-pillar  self-clamping  drill 
jig  has  been  added  to  the  line  of 

universal  self-clamping  jigs  now- 
being  marketed  by  George  A.  Gloor, 
646  Catherine  St.,  Detroit,  Mich. 
The  base  and  top  plate  of  the  jig  are 
of  cast  iron,  all  other  parts  being  of 
steel. 

Locating  fixtures  for  any  kind  of 
work  can  be  attached  to  the  base  of 
the  jig,  and  bushings  for  any  size 
hole  can  easily  be  attached  to  the  top 
plate.  The  bushing  slips  into  the 
hole  in  the  top  plate,  and  a  locating 
collar  screws  onto  the  lower  end  of 
the  bushing.  A  taper  hole  in  the 
collar  makes  it  possible  to  locate  the 
work  instantly. 

The  top  plate  slides  on  a  vertical 
shaft  and  is  held  down  against  the 
work  by  means  of  a  spring,  as  shown 

SELFCLAMP   UNIVERSAL   DRILL  JIG 

the  jig.  When  the  lever  is  released, 
the  spring  forces  the  top  plate  down 
onto  the  work  and  holds  it  in  posi- 

tion for  drilling. 

The  jig  is  adaptable  for  a  large 
variety  of  work  by  changing  the 
bushing  and  adapter.  Since  these 
portions  can  be  easily  changed,  the 

jig  can  be  kept  in  use  almost  contin- 
uously. If  parts  become  obsolete, 

only  new  adapters  are  required  to  fit 
the  jig  to  the  new  parts. 

Kenosha  Standard  Jig 

Bushings  and  Liners 
The  Kenosha  Die  &  Stamping 

Works,  Kenosha,  Wis.,  has  developed 
a  line  of  standard  jig  liners  and 
shoulder  bushings  for  use  in  jig  and 
die  construction.  The  sizes  of  the 
bushings  correspond  to  standard 

drill,  tap  drill  and  reamer  sizes,  al- 
though special  sizes  will  be  furnished 

upon  application. 
The  standard  sizes  of  the  liners 

range  from  J  in.  hole  diameter  x  t% 
in.  outside  diameter  x  i  in.  long  to 

3x31x4  in.;  and  the  standard  bush- 
ings range  in  size  from  IxJxS  in.  to 

24x3lx5i  in.  All  holes  under  A  in.  in 
diameter  are  lapped  to  a  slip  fit  and 
sufficient  stock  is  left  on  the  outside 
to  allow  for  a  press  fit.  All  bushings 
are  made  of  high-grade  tool  steel, 
carefully  hardened  and  ground. 
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Inspection  Trips  and  Interesting  Papers  Are  Enjoyed 

by  Taylor  Society 

INTERESTING  papers  and  educa- tional inspection  trips  characterized 
the  exceptionally  successful  meeting  of 
the  Taylor  Society  held  June  7,  8  and  9 
at  the  Onondaga  Hotel,  Syracuse,  N.  Y., 
in  co-operation  with  the  Central  New 
York  section  and  the  New  York  South- 

ern Tier  section  of  the  Taylor  Society. 
The  first  session  opened  on  Thursday 

afternoon  with  H.  S.  Person,  managing 
director  of  the  Society,  presiding.  Will- 
ford  I.  King,  of  the  Bureau  of  Eco- 

nomic Research,  New  York,  read  a 
paper  on  "Safeguarding  Industry  by 
Stabilizing  Employment."  An  abstract 
of  this  paper  will  appear  in  a  forthcom- 
issue  of  the  American  Machinist.  It  was 
followed  by  a  discussion  led  by  the 
chairman  and  indulged  in  by  Carleton 
F.  Brown,  general  manager  of  the 
Corona  Typewriter  Co.,  Inc.,  Groton, 
N.  Y.,  and  Dr.  N.  I.  Stone,  general  man- 

ager of  the  Hickey-Freeman  Co., 
Rochester,  N.  Y.,  who  both  expressed 
interesting  views. 

On  Thursday  evening  the  second  ses- 
sion was  held.  Edwin  W.  Kendall,  gen- 
eral sales  manager.  Pass  &  Seymour, 

Inc.,  Syracuse,  presided  and  Harry  R. 
Wellman,  consultant  on  sales  problems 
and  vice-president  in  charge  of  selling 
at  the  Walter  M.  Lovmey  Co.,  Boston, 

Mass.  delivered  a  paper  on  "The  Sales 
Machine;  1923  Model." 

Value  of  Co-operation 

Mr.  Wellman  told  of  the  evolution  of 
salesmanship  from  the  time  of  the  ped- 
dlar  up  through  the  chain  stores,  self 
service  devices  and  back  again  to  the 

new  "store  at  your  door"  idea  which  is 
peddling  on  a  large  and  improved  scale. 
He  stated  that  the  ideal  condition  for 
the  manufacturer  was  to  have  his  sales 
department,  his  production  department 
and  his  finance  department  working 
closely  together. 

On  Friday  morning  there  was  an  in- 
spection trip  to  the  planning  depart- 

ment of  the  Corona  Typewriter  Co.  at 
Groton,  the  trip  being  made  by  auto- 

mobile to  Cortland  and  Groton.  The 

party  left  Syracuse  at  eight  o'clock 
arriving  at  the  Cortland  plant  at  nine- 
thirty  and  at  the  Groton  plant  at  eleven 
o'clock.  At  noon  a  luncheon  was  served 
at  the  Corona  gymnasium  and  a  con- 

cert enjoyed  which  was  given  by  the 
Corona  band  of  thirty-five  pieces.  At 
half  past  four  the  party  started  on  the 
return  trip  to  Syracuse. 

Friday  evening,  S.  H.  Cook,  vice-pres- 
ident of  Brown-Lipe-Chapin  Co.,  Syra- 
cuse, presided  and  Keppele  Hall,  super- 

ntendent  of  the  planning  for  the  Joseph 
&  Feiss  Co.,  Cleveland,  Ohio,  delivered 

a  paper  on  "The  Planning  Department 
as  an  Instrument  of  Executive  Control." 

Mr.  Hall  characterized  the  planning 
department  as  that  department  that  is 
doing  certain  little  things  for  other  de- 

partments and  thereby  keeping  down 
the  cost  of  production  by  the  elimina- 

tion of  time,  waste  and  energy,,     The 

difference  between  "variables"  and 
"fixed"  expenditures  was  taken  up  by 
the  speaker  and  a  most  inclusive  study 
of  the  cost  records  was  explained. 

Following  Mr.  Hall's  paper  a  discus- 
sion led  by  Robert  Anderson,  produc- 
tion manager  of  the  Bowen  Products 

Corp.,  Auburn,  N.  Y.,  was  enjoyed. 
H.  K.  Hathaway,  consulting  engineer 
of  Philadelphia,  and  Howard  G.  Bene- 

dict of  the  A.  J.  Deer  Co.,  Hornell, 
N.  Y.,  participated  in  the  discussion. 

Saturday  morning  was  devoted  to  an 
inspection  trip  to  the  H.  H.  Franklin 
Motor  Car  Co.  in  Syracuse  where  man- 

agement on  the  Taylor  principals  was 
observed  to  be  most  successful. 

Ad  Men  Visit  Plant  of 
McGraw-Hill 

Several  hundred  delegates  to  the 
Advertising  convention  just  closed  at 
Atlantic  City  were  guests  on  June  8 
of  the  McGraw-Hill  Co.  at  a  lunch- 

eon in  its  building  at  Tenth  Ave  and 
Thirty-sixth  St.  There  was  an  exhibi- 

tion of  the  work  done  by  the  trade  pub- 
lications of  this  country  in  assisting  the 

Government  to  dispose  of  more  than 
$2,000,000,000  worth  of  surplus  ma- 

chinery bought  during  the  war.  A  dis- 
play of  industrial  advertisements 

showed  different  methods  of  preparing 
copy  and  the  comparative  results  ob- tained. 

A  motion  picture  depicting  Herbert 
Hoover's  ideas  on  industrial  efficiency 
was  shown.  Among  the  advertising 
men  who  attended  were:  Keith  J.  Evans, 
president  of  the  Industrial  Advertising 
Association;  Bernard  Chappie,  Philip 
C.  Gunnion,  A.  K.  Birch,  J.  C.  Mc- 
Quiston  and  W.  A.  Wolff. 

Predict  Big  Auto  Year  In 
South  Africa 

With  large  crops  in  sight,  with  wool 
and  produce  bringing  good  prices,  with 
the  mining  industry  in  a  strong  position, 
with  local  industries  securing  a  fair 
amount  of  business  and  general  trade 
improving,  the  prospects  for  South 
African  automotive  trade  in  1923  are 
much  better  than  they  were  in  1922, 
state  Commerce  Reports  published  by 
the  Department  of  Commerce.  Such 
unfavorable  factors  as  low  production 
in  the  diamond  mines,  dullness  in  the 
coal  industry,  and  the  fact  that  the 
wheat  crop  will  not  be  a  big  one  are 
more  than  offset  by  a  widespread  gen- 

eral improvement. 
Car  importations  during  1923  will  be 

not  less  than  6,000,  and  more  optimistic 
observers  give  6,500  as  not  an  excessive 
estimate.  This  is  based  on  the  tendency 
toward  larger  orders  indicated  by  the 
imports  of  the  last  quarter  of  1922, 
numbering  1,545  out  of  the  total  4,840 
for  the  year.     Sales  covered  not  only. 

the  year's  total  importation  but  also 
about  275  cars  from  stocks  in  bond — 
about  5,000  in  all — as  compared  with 
3,700  in  1921  and  7,800  in  1920;  and 
the  sales  were  easier  and  of  better 
quality.  The  country  districts  bought 
more  freely,  and  the  credit  business 
was  not  at  the  high  percentage  of  the year  previous.   

Car  Shortage  Being  Cut 

By  Railroads 
The  railroads  of  the  United  States  are 

accomplishing  two  objectives  at  the 
same  time,  according  to  a  statement 
made  by  the  Car  Service  Division 
of  the  American  Railway  Association. 
This  shows  that  while  loadings  are 
mounting  steadily  and  more  freight  is 
being  moved  than  ever  before  at  this 
time  of  the  year,  the  roads  have  suc- 

ceeded in  steadily  cutting  down  the  car 
shortage  until  today  the  supply  of  cars 
is  virtually  normal.  This  has  been  done 
through  concentrated  work  by  all  the 
roads  together,  in  accordance  with  plans 
outlined  by  executives  who  met  recently 
in  New  York  to  prepare  for  Autumn 
traffic,  which  it  was  then  feared  would 
reach  a  crisis.  Railroad  men  are  now 
optimistic  that  they  will  be  able  to 
handle  Fall  requirements  with  existing 
equipment,  this  being  possible  through 
greater  efficiency  in  loading  and  mov- 

ing freight  than  has  ever  been  attained 
before. 

All  previous  records  are  being  broken, 

the  Railway  Association's  statement  de- clares, in  the  number  of  cars  loaded  with 
revenue  freight  as  compared  with  car 
shortage. 

Savage  Sharon  Plant  Goes 
To  Weslinghouse 

Announcement  is  made  of  the  recent 
acquisition  of  the  plant  of  the  Savage 
Arms  Corp.  at  Sharon,  Pa.,  by  the 
Westinghouse  Electric  &  Manufactur- 

ing Co.  A  large  force  of  workmen  is 
now  engaged  in  remodeling  and  equip- 

ping the  plant  for  the  manufacture  of 
transformers.  It  is  expected  that  the 
plant  will  begin  operation  next  fall. 

The  transformer  division  of  the  East 

Pittsburgh,  Pa.,  works  of  the  Westing- 
house  Co.  will  be  transferred  to  Sharon, 
according  to  the  officials,  and  3,000  per- 

sons, including  a  large  number  oi 
girls  and  women,  will  be  employed  in 
the  new  plant  when  it  begins  operation. 
The  acquisition  of  the  Sharon  plant 
was  necessitated  by  the  increasing 
business  in  transformers  and  the  need 

for  extending  the  facilities  of  produc- 
tion and  manufacture  of  this  type  of 

electrical  apparatus. 
C.  H.  Champlain,  who  has  been  as- 

sistant works  manager  at  the  East 
Pittsburgh  works,  has  been  appointed 
works  manager  of  the  Sharon  plant 
and  M.  L.  Fawcett,  greneral  foreman  of 
the  transformer  department,  has  been 
made  superintendent  of  the  new  works. 
Both  officials  are  now  engaged  in  di- 

recting the  work  of  fitting  the  new 

plant. 
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American  Machine  Tools  In 

Swiss  Market 

RecenT  reports  from  Switzerland  fur- 
nish conclusive  evidence  that  there  will 

be  a  good  market  for  the  better  class  of 
American-made  machinery  and  machine 
tools  within  a  short  time  and  that  in 
those  lines  where  quality  is  considered 
paramount  American  manufacturers 
will  have  no  serious  competition.  At  the 
present  time,  however,  business  is  not 
good,  but  those  in  touch  with  the 
European  situation  are  insistent  on  the 
point  that  in  order  that  the  full  benefits 
may  be  reaped  American  machinery 
makers  should  enter  the  market  now  in 
preparation  for  the  better  times  that 
are  said  to  be  just  ahead. 

Much  trouble  is  being  experienced  by 
the  actual  thefts  of  American  patents 
by  German  machine  tool  builders.  When 
an  American  machine  is  not  protected 
by  foreign  patents,  unscrupulous  Teu- 

tons copy  to  a  detail.  But  even  in  the 
face  of  this  unprincipled  condition,  the 
American  workmanship  is  such  as  to 
keep  the  product  superior  to  its  imi- tators. 

It  is  next  to  impossible  to  sell  Swiss 
manufacturers  by  merely  sending  cata- 

logs and  descriptions.  They  much 
prefer  actual  demonstrations  if  possible 
and  when  once  convinced  that  the  Amer- 

ican machine  is  the  best  competitors 
have  little  or  no  chance. 

At  the  present  time  the  best  sellers 
are:  grinding  machines,  lathes,  vertical 
milling  machines  and  combination  tur- 

ret lathes.  Watch  makers  and  the 
manufacturers  of  screw  products  are 
busy  at  this  time,  but  the  continuation 
of  this  trade  is  problematical.  Swiss 
railways  are  being  electrified  on  many 
divisions  which  has  helped  the  machine 
tool  business  since  the  first  of  the  year. 

was  selected  from  eighteen  electric 
light  and  power  companies  which  sub- 

mitted their  year's  records  for  consid- eration, and  the  decision  is  understood 
to  have  been  extremely  close. 

Car  Loadings  Pass  the 
Million  Mark 

Car  loadings  on  American  railroads 
passed  the  million  mark  during  the 
week  ended  May  26  for  the  first  time 
this  year,  according  to  reports  filed  by 
the  carriers  with  the  American  Rail- 

way Association.  The  total  of  1,014,- 
029  cars  loaded  during  that  week  has 
been  surpassed  only  twice  in  the  his- 

tory of  the  country,  the  high  record 
having  been  made  on  Oct.  14,  1920, 
with  a  total  of  1,018,539  cars. 

Loadings  of  every  class  of  freight 
showed  an  increase  over  the  week  be- 

fore, with  the  exception  of  coke.  The 
most  marked  increase  was  for  coal,  the 
gain  for  the  week  having  been  10,493 
cars.  The  movement  of  manufactured 
goods  also  showed  a  substantial  in- 

crease, while  ore  loadings  were  at  the 
highest  point  for  the  year  to  date. 

Los  Angeles  Company  Is 
Medal  Recipient 

The  Southern  California  Edison  Co., 
Los  Angeles,  Calif.,  was  presented  on 
June  7  with  the  gold  medal  of  the 
Charles  A.  Coffin  Foundation,  offered 
for  the  first  time  last  year,  to  the  elec- 

tric public  utility  company  of  the 
United  States  which  made  the  most 
notable  contribution  during  the  year 
to  the  development  of  electric  light 
and  power  service.  This  is  the  first 
award  of  the  medal  to  be  made  by  the 
Poungation  which  was  created  by  the 
G3neral    Electric    Co.      The    recipient 

Indianapolis  Busy  But 
Cautious 

The  determination  of  industry  to  pre- 
vent a  too  rapid  expansion  of  produc- 
tion apparently  is  having  its  effect  on 

the  machine  tool  and  machinery  trade 
here.  The  last  two  weeks  have  seen 
a  slight  decline  in  the  sales  volume 
in  both  lines.  Most  of  this  decline 
comes  from  the  automotive  and  such 
factcries  as  those  making  furniture, 
sash  and  doors  and  other  wood  working 

plants. Dealers  in  woodworking  machinery 
report  that  in  spite  of  the  apparent 
prosperity  of  the  plants,  reports  from 
over  the  country  have  not  been  satis- 

factory in  construction  volume  and 
these  plants  are  proceeding  with  cau- 

tion. This  uncertainty  concerning  con- 
struction is  due  to  high  prices,  plant 

officials  say.  The  automotive  industry 
has  slowed  down  and  will  not  revive 
until  later  in  the  summer  when  the  fall 
demand  begins.  There  has  been  a  very 
slight  increase  in  the  number  of  in- 

quiries for  machinery  from  coal  opera- 
tors. Most  of  the  mines  are  working 

but  a  small  percentage  of  the  time  and 
some  are  shut  down  altogether,  but  the 
inquiries  lead  to  the  belief  that  many 
operators  are  getting  ready  to  put  their 
holdings  in  first  class  shape  before  the 
fall  season  opens. 

Increased  Wages  Cause 
Increased  Buying 

Production,  employment,  wages  and 
prices  are  tending  toward  a  level  which 
will  lead  to  a  continuance  of  prosperity, 
according  to  the  June  economic  review 
of  the  Labor  Bureau. 

"The  fact  that  continued  expansion 
has  not  taken  place  in  the  building  and 
other  industries  similarly  situated  is 
wholesome,"  the  review  said,  "since 
these  industries  are  already  producing 
at  their  utmost  capacity,  and  a  still 
larger  demand  would  lead  to  soaring 

prices  and  a  real  collapse  of  demand." 
Employment,  the  review  added,  con- 

tinued to  increase,  but  at  a  slower  rate. 
The  top  of  the  employment  curve  has 
not  yet  been  reached  because  industries 
will  continue  to  expand,  seasonal 
checks  will  be  overcome  and  new  wage- 
earners  will  drift  into  industry  so  long 
as  there  is  a  demand. 

During  May  287  wage  increases  were 
reported,  chiefly  in  industries  having  a 
large  number  of  employees.  Comment- 

ing on  recent  wage  increases,  the  re- 
view states: 

"The  most  hopeful  feature  in  the 
present  situation  is  the  one  most  de- 

plored by  many  business  writers.  This 
is  the  present  rising  trend  of  wages 
and  the  'labor  shortage'  caused  by  re- 

stricted immigration.  The  ordinary 
business  writer  is  so  blinded  by  the  in- 

dividual employer's  spectacles  that  he 
thinks  of  the  wage-earner  merely  as  a 
factor  in  production  costs  and  forgets 
that  he  also  makes  up  one  of  the  most 
numerous  classes  of  consumers.  Wages 
have  arisen  enough  in  proportion  to  re- 

tail prices  so  that  the  purchasing  power 
of  the  industrial  wage-earning  popula- 

tion is  from  15  to  20  per  cent  higher 
than  in  1920.  This  means  a  greatly 

enlarged  market  for  consumers'  goods." 

New  York  Dealers  Report 
Better  Business 

In  several  instances  machinery  dealers 
and  machine  tool  men  in  the  New  York 
district  reported  this  week  that  busi- 

ness was  better  during  the  month  of 
May  than  during  April  and  one  dealer 
went  so  far  as  to  state  that  May  was 
the  best  month  that  had  been  experi- 

enced so  far  this  year.  In  face  of  the 
fact  that  the  first  part  of  the  month 
was  admittedly  poor  from  a  business 
standpoint,  the  reports  come  as  a  wel- 

comed relief  to  a  condition  that  was — 
to  put  it  mildly — unsettled. 

'The  smaller  shops  have  apparently 
eased  up  on  buying  while  the  larger 
places  have  just  commenced,  according 
to  one  dealer  who  handles  quality  lines. 
Another  dealer  reported  that  it  was 
merely  a  matter  of  going  after  the 
right  kind  of  business  at  this  time  of  the 
year.  Special  designs  and  heavy  ma- 

chinery were  still  in  demand,  he  stated, 
but  he  found  that  business-  in  small 
tools  was  quiet. 

Automobile  makers  are  still  good  cus- 
tomers and  railroads  are  buying,  but 

only  after  a  great  deal  of  shopping 
around  and  the  exercising  of  the  great- 

est caution.  The  Erie  R.R.  recently 
bought  some  equipment  for  its  shops 
at  Homell,  N.  Y.  and  the  Pennsylvania 
R.R.  has  been  in  the  market  for  equip- 

ment for  the  shops  at  Conway,  Pa. 
Other  roads  have  been  inquiring  with 
renewed  zest. 

Some  trouble  is  being  experienced  in 
finding  certain  types  of  machinery.  An 
inquiry  in  the  New  York  market  for  an 
8-ft.  radial  drilling  machine  for  im- 

mediate delivery  brought  to  the  atten- 
tion of  dealers  that  there  was  not  one 

procurable. Dealers  in  used  machinery  report  ex- 
cellent business  in  all  lines. 

It  is  the  consensus  of  opinion  that, 
except  for  the  usual  and  expected  lull 
that  is  experienced  in  Summer,  business 
will  move  along  in  a  much  better  course 
than  for  sever&l  years  past.  Optimism 
as  to  Fall  business  and  a  continuation 
until  June,  1924,  is  readily  expressed  by 

prophetic  dealers. 

Industrial  Preparations 

For  Sesqui-Centennial 
The  industries  of  the  world  will  be 

asked  to  make  suggestions  for  engineer- 
ing and  mechanical  exhibits  for  the 

proposed  Philadelphia  World's  Fair  in 
1926,  commemorating  the  150th  anni- 

versary of  the  signing  of  the  Declara- 
tion of  Independence,  according  to 

recent  announcements. 
Under  the  plans  now  being  formu- 

lated by  the  Sesqui-Centennial  Exhibi- 
tion Association  in  Philadelphia,  engi- 

neering will  have  an  important  part  in 
the  Exposition.  This  was  assured 
through  the  selection  of  John  Price 
Jackson,  a  Philadelphia  engineer,  as 
executive  director  of  the  Fair.  Mr. 
Jackson  is  well  known  among  engineers 
throughout  the  United  States. 

"There  will  be  certain  primary  func- 
tions of  an  economical  nature  to  be  per- 

formed in  building  up  the  industrial 
exhibits,"  Mr.  Jackson  said.  "Powell 
Evans,  a  distinguished  engineer  and 
manufacturer  of  Philadelphia,  has  been 
asked  to  develop  ideas  and  practical 
plans  for  the  industrial  exhibits,  and 
draw  around  him  a  group  of  our 
strongest  industrialists  and  engineers 

to  aid  him  in  planning." 
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Death  Ends  Career  of 
C.  M.  Carr 

Clyde  Mitchell  Carr,  formerly 
president  of  Joseph  T.  Ryerson  &  Son, 
Inc.,  and  a  director  in  several  other 
steel  and  iron  companies,  died  on  June  5, 
at  his  residence,  1130  Lake  Shore  Drive, 

Chicago,  following  several  weeks'  ill- ness. Mr.  Carr  retired  on  account  of 
ill  health  in  February  but  remained  a 
director  of  the  company.  Mr.  Carr,  who 
was  one  of  the  most  active  and  influen- 

tial members  in  the  Chicago  Plan  Com- 
mission,   was    bom    in    Will    County, 

CLYDE  MITCHELL  CARR 

Illinois,  July  7,  1869.  He  prepared  for 
Princeton  University  at  Lake  Forest 
Academy  and  also  spent  two  years  at 
Northwestern  University. 

After  leaving  college  he  was  con- 
nected with  the  People's  Gas  Light  & Coke  Co.  and  later  became  a  salesman 

for  W.  S.  Mallory  &  Co.,  iron  jobbers. 
He  has  been  connected  since  1891  with 
the  Ryerson  company. 

Mr.  Car  was  a  director  of  the  Chicago, 
Great  Western  Ry.,  of  the  Corn  Ex- 

change National  Bank,  of  the  Art  In- 
stitute of  Chicago,  and  of  the  Chicago 

Orchestral  Association.  He  was  a  mem- 
ber of  the  American  Iron  &  Steel  In- 

stitute, of  the  University  Cliff  Dwellers, 
Princeton,  Saddle  &  Cycle,  Up-town  and 
Wayfarers'  Clubs. 
He  served  as  president  of  the  Com- 

mercial Club  in  1912-1913  and  from 
1912  to  1914  as  president  of  the 
Owentsia  Club. 
He  is  survived  by  his  widow,  Mrs. 

Lillian  Van  Alstyne  Carr,  formerly  of 
Evanston. 

American  Piston  Rings 
In  England 

While  the  United  Kingdom  can  not 
be  said  to  offer  a  market  of  wide  scope 
for  the  sale  of  American  piston  rings, 
it  does  present  certain  opportunities 
that  should  not  be  ignored  by  piston- 
ring  manufacturers  in  the  United 
States,  according  to  Commerce  Reports 
published  by  the  Department  of  Com- 
merce. 

'rhese_  sales  possibilities  consist mainly  in  piston-ring  replacements  for 
the  comparatively  large  number  of 
American  motor  cars  in  use  throughout 
the  country.  No  considerable  volume 
of    business    with     British    motor-car 

manufacturers  has  been  done,  however, 
or  is  to  be  anticipated,  as  the  larger 
number  make  their  own  piston  rings, 
and  the  rest  depend  mainly  on  the  half- 
dozen  independent  firms  who  manufac- 

ture rings  in  the  United  Kingdom.  Even 
the  replacement  channel  is  partly  closed 
through  the  preference  of  owners  of 
and  dealers  in  one  low-priced  American 
car  to  purchase  from  the  British  branch 
of  this  company  direct,  where  they  can 
obtain  piston  rings  much  more  cheaply 
than  through  other  agencies. 

Generally  speaking,  prices  for  piston 
rings  imported  from  the  United  States 
do  not  compare  favorably  with  the  local 
product.  For  competitive  purposes  an 
American  ring  would  have  to  retail  in 
the  British  market  at  about  50  cents. 
At  present  American  piston  rings  sell 
for  considerably  more  than  this,  owing 
primarily  to  the  import  duty  of  33l 
per  cent  and  thus  competition  is  greatly 
curtailed. 

( 

Business  Items 

Agreement  by  preferred  and  common 
stockholders  on  a  reorganization  plan 
that  will  protect  the  interests  of  both, 
is  expected  to  end  the  receivership  of 
the  Defiance  Machine  Works,  Defiance, 
Ohio,  in  effect  more  than  a  year.  A 
$600,000  bond  issue  will  pay  the  in- 
debtedness. 

Gould  &  Eberhardt,  Newark,  N.  J., 
have  recently  mailed  out  to  the  trade 
attractive  souvenirs  in  the  form  of 
writing  pads  that  may  be  used  many 
times  over.  The  pad  is  a  novelty  re- 

cently put  on  the  market  and  erasures 
are  secured  by  merely  lifting  a  thin 
tissue,  whereupon  the  writing  com- 

pletely disappears. 

At  public  auction  in  Cleveland,  Ohio 
May  28,  the  United  States  government 
through  A.  E.  Bernsteen,  district  at- 

torney purchased  the  Cleveland  Brass 
&  Copper  Milling  Co.  for  $350,001.  The 
auction  had  been  held  by  order  of  the 
supreme  court  in  an  effort  to  gain  the 
amount  due  them  for  six  notes  and 

mortgages.  The  notes  and  the  mort- 
gage, issued  by  the  government  during 

the  war,  aggregated  $454,188.12  and 
with  interest  up  to  yesterday  were 
$514,588.91.  P.  J.  Mullen,  special  as- 

sistant to  the  attorney  general  for  the 
United  States,  had  been  in  charge  of 
the  settlement. 

The  Surplus  Steel  Exchange,  Inc., 
has  been  incorporated  with  head- 

quarters at  7  Dey  St.,  New  York  City. 
It  will  deal  in  surplus  steel  stocks. 

The  Franklin  Machine  Co.,  Provi- 
dence, R.  I.,  has  purchased  the  George 

H.  Corliss  Steam  Engine  Works  which 
was  formerly  controlled  by  the  Amer- 

ican and  British  Manufacturing  Corp. 
and  in  the  future  will  manufacture 
engines  and  machinery,  and  will  also 
furnish  gray  iron  castings,  new  trans- 

mission machinery  and  special  ma- 
chinery. The  Franklin  Machine  Co. 

is  one  of  the  oldest  shops  in  Rhode 
Island  and  in  1916  was  placed  under  a 
new  control  of  management.  In  1918 
the  company  purchased  the  William  A. 
Harris  Steam  Engine  Co.  and  has  since 
operated  it  together  with  the  Corliss 
Steam  Engine  Works. 

"The  Niagara  Falls  Smelting  &  Re- 
fining Corp.,  Buffalo,  recently  incor- 
porated with  a  capital  stock  of  $500,000. 

F.  A.  J.  Fitzgerald  and  H.  O.  Babcock 
of  Niagara  Falls,  W.  R.  Hopkins,  E.  C. 
Jarvis  and  A.  W.  Maddigan  of  Buffalo 
are  the  directors. 

The  name  of  the  Electric  Steel  Co., 
Chicago,  was  changed  to  Nugent  Steel 
Castings  Co.  at  a  stockholder's  meet- 

ing held  in  Chicago,  May  28.  There  is 
no  change  of  management,  ownership, 
or  personnel. 

The  plant  of  the  Wisconsin  Engine 
Co.,  Corliss,  Wis.,  has  been  purchased 
by  the  B.  F.  Sturtevant  Co.,  Hyde  Park, 
Boston,  Mass.,  and  will  be  used  as 
the  Midwest  headquarters  for  this company. 

The  Central  Sales  Office  of  the  Navy 
Department,  United  States  Govern- 

ment, announces  a  sale  of  rail  and 
rail  equipment,  bids  to  be  opened  June 
21  at  the  Navy  Yard,  Washington. 

The  plant  of  the  Fedders  Manufac- 
turing Co.,  Bridgeburg,  Ontario,  Can., 

has  been  purchased  by  the  Horton 
Steel  Co.  and  will  be  used  as  a  ma- chine shop. 

The  plant  of  the  Electric  Furnace 
Co.,  Salem,  Ohio,  has  been  purchased 
by  F.  A.  Hoiles  and  R.  F.  Benzinger 
of  Alliance,  Ohio,  and  will  be  opened shortlv. 

Personals 

Henry  K.  Spencer  has  been  ap- 
pointed manager  of  the  Blanchard  Ma- 

chine Co.,  Cambridge,  Mass.  Prior  to 
the  death  of  Winslow  Blanchard,  Mr. 
Spencer  was  assistant  manager  and 
chief  engineer  for  the  company. 

Mangus  W.  Alexander,  managing 
director  of  the  National  Industrial 
Conference  Board  sailed  for  Europe 
June  9.  He  will  investigate  industrial 
conditions  in  England,  Germany,  Aus- 

tria and  other  countries  and  is  planning 
a  few  weeks  of  rest  in  Norway  before 
he  returns  to  New  York  during  the 
first  week  in  September. 

C.  F.  Rogers,  formerly  representing 
C.  E.  Johansson,  Inc.,  in  the  eastern 
territory  has  been  appointed  factory 
representative  for  the  W.  B.  Knight 
Machinery  Co.  of  St.  Louis,  Mo. 

Franklin  F.  Chandler,  of  Indian- 
apolis, has  become  associated  with  the 

Ross  Gear  &  Tool  Co.  of  Lafayette, 
Ind.,  as  manager  of  the  sales  depart- 
ment. 

Frank  Ehrhardt,  of  the  South  Bend 
Lathe  Works  at  South  Bend,  Ind.,  has 
been  elected  treasurer  of  the  South 
Bend  Advertising  Club. 

Obituary i 
William  J.  McClain,  a  member  of 

the  firm   of  Egbert  &   McClain,   steel, 
Buffalo,  died  recently  at  his  home  in 

,that  city.  • 
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THE  business  man 
 who  is  not 

cheered  by  the  facts  that  came  to 
light  last  week  must  indeed  be 

misanthropic.  Bank  clearings  r^ect 
a  record  trade  and  railway  traffic  a 
record  movement  of  goods.  Railroad 

net  earnings  for  April  were  at  the  rate 
of  6J  per  cent  annually  on  properties 

tentatively  valued  by  the  Interstate 

Commerce  Commission  at  $19,100,000,- 
000.  This  is  the  equivalent  of  nearly 

10  per  cent  a  year  on  their  market  valu- 
ation of  about  $13,000,000,000.  The 

mail  order  and  chain  store  concerns  re- 

port record  sales  and  most  retail  mer- 
chants are  doing  an  excellent  business. 

Germany  has  made  another  offer  to 
settle  the  reparations  demanded  of  her. 
It  is  not  likely  to  be  accepted  by  France 
and  need  not  be  discussed  in  detail,  but 
it  is  generally  interpreted  to  mean  that 
those  who  control  the  financial  policy 
of  Germany  are  in  a  trading  humor  and 
anxious  to  make  a  bargain  if  they  can. 
The  assured  success  of  the  Austrian 
loan  has  no  doubt  influenced  their  atti- 

tude for  it  is  an  example  of  what 
friendly  enemies  can  do  for  a  defeated 
foe  that  is  compliant. 

The  total  loan  is  for  about  $126,000,- 
000  or  its  equivalent  in  foreign  monies. 
It  runs  for  an  average  of  13  years. 
Principal  and  interest  are  uncondition- 

ally guaranteed  by  the  following 
nations  in  the  proportions  named: 
Great  Britain,  France  and  Czecho-Slo- 
vakia,  24 J  per  cent  each;  Italy,  20  per 
cent;  Belgium  and  Sweden,  2  per  cent 
each;  Denmark  and  Holland,  1  per  cent 
each.  J.  P.  Morgan  &  Co.  have  under- 

written the  $25,000,000  that  is  to  be 
offered  in  New  York  next  week  and  a 
simultaneous  offering  of  the  British 
participation  will  be  made  in  London. 
The  British  share  is  £14,000,000,  of 
which  the  English  government  takes 
£3,119,000  in  satisfaction  of  previous 
loans,  leaving  £10,881,000  to  be  sold  to 
the  public. 

The  bonds  offered  in  the  United 
States  will  bear  interest  at  7  per  cent 
and  will  be  sold  at  90.  The  London 
offering  will  be  in  6  per  cent  bonds  sold 
at  80.  The  return  in  each  case  will  be 
about  8  per  cent.  A  heavy  oversub- 

scription in  both  markets  is  predicted. 
The  balance  of  the  loan,  amounting  to 
about  $30,000,000,  is  reserved  for  Con- 

tinental Europe,  and  will  probably  be 
brought  out  in  Paris,  Amsterdam  and 
Prague  in  July. 

The  negotiations  leading  up  to  the 
loan  were  initiated  and  carried  through 
by  the  League  of  Nations  and  as  an 
example  of  international  co-operation 
in  finance  they  are  probably  without 
precedent  in  history. 

Other  stimulating  developments  in- 
clude the  sale  of  $3,000,000  bonds  for 

the  Canadian  Province  of  Saskatch- 
ewan and  $22,000,000  soldiers'  bonus bonds  for  the  State  of  Iowa.  A  number 

of  less  important  issues  have  also  been 
successfully  marketed. 

In  connection  with  the  Saskatchewan 
loan  it  was  brought  out  that  the  United 
States  now  has  a  total  investment  of 
not  less  than  $2,500,000,000  in  Canada. 

The  confidence  in  financial  conditions 
here  and  abroad  which  these  operations 
bespeak  has  been  reflected  on  the  Stock 
Exchange  as  well  as  in  the  commodity 
markets  that  are  sensitive  to  the  wind 
of  public  opinion.  Wheat  and  corn 
have  both  recovered  much  of  the  pre- 

vious decline  attributed  to  the  passage 
of  the  Capper-Tincher  bill.  Cotton  is 
up  again  and  very  strong.  A  slight  in- 

crease in  the  export  demand  has  re- 
vealed the  utter  exhaustion  of  this 

year's    supply,    and    the    action   of    the 

"If  economic  omniscience  and  dis- 
interestedness were  to  be  found  any- 

where in  the  word  it  might  perhaps 
be  wise  to  invest  the  man  or  men 

possessing  these  unusual  qualifica- 
tions with  the  right  to  control  prices, 

but  it  will  require  a  good  deal  ot 
persuasion  to  induce  American  mer- 

chants and  manufacturers  to  believe 
that  bankers  and  college  professors 
are  supermen  to  whom  the  power 
of  life  and  death  over  business  can 

be  entrusted." 

Governor  of  South  Carolina  in  naming 
Sunday,  June  10,  as  a  day  of  fasting 
and  prayer  for  delivery  from  the  boll 
weevil  has  again  drawn  attention  to  a 
bull  argument  on  cotton  that  had  been 
temporarily  forgotton. 

Copper  is  up  to  15  cents  on  a  better 
demand  for  export  that  is  correlated  to 
the  Austrian  loan.  Sugar,  coffee  and 
rubber  are  all  firmer.  The  steel  indus- 

try, in  which  there  had  been  a  slight 
slackening  of  activity,  is  again  quicken- 

ing its  pace  under  the  stimulus  of  rail- 
road buying,  and  the  building  trade  is 

about  the  only  quarter  in  which  there 
has  been  any  slowing  down.  But  there 
is  still  work  at  high  wages  for  all  the 
mechanics  that  are  to  be  had  and  it  is 
doubtful  whether  the  curtailment  is  as 
general  as  the  contractors  would  have 
labor  believe. 

A  few  cotton  mills  in  certain  localities 
are  also  taking  an  occasional  day  off, 
but  here  also  there  is  reason  to  suspect 
that  the  mill  managers  are  trying  to 
forfend  a  demand  for  higher  wages.  In 
the  woolen  industry  the  mills  are  run- 

ning on  full  time  as  are  the  automobile 
makers,  and  the  shoe  factories  are 
about  the  only  establishments  from 
which  even  a  seasonal  reduction  in  out- 

put is  reported. 
With  every  one  employed  and  dis- 

tributive trade  so  good  it  is  not  sur- 
prising that  the  stock  market  has 

turned  and  that  a  bullish  view  is  gradu- 
ally finding  acceptance.  The  railroad 

shares  in  particular  are  coming  into 
favor  and  with  President  Harding  urg- 

ing prompt  action  upon  the  consolida- 
tions pirovided  for  in  the  Esch-Cummins 

bil'  it  seems  altogether  likely  that  many 
railroad  stocks  and  bonds  will  soon 
commence  to  reflect  the  increased  value 
which  the  properties  they  represent  will 
develop  as  constituent  parts  of  some 
great  system. 

The  weekly  statement  of  the  Federal 
Reserve  System  shows  a  further  in- 

crease of  $5,000,000  in  the  gold  on  hand 
and  a  reserve  rato  of  T5.7  per  cent,  so 
that  abundant  credit  for  a  busily  em- 

ployed nation  is  assured  unless  the 
academic  economists  and  statisticians 
persuade  the  Federal  Reserve  Board 
that  it  is  its  duty  to  interfere  with 
natural  law  and  attempt  to  control 

prices. That  something  of  this  kind  is  in  con- 
templation may  perhaps  be  inferred 

from  the  speeches  made  at  a  meeting 
of  the  National  Monetary  Associatioti 
held  in  New  York  last  Thursday,  when 
it  was  again  urged  that  our  surplus 

gold  supply  should  be  "ear  marked" so  that  it  would  not  appear  in  the  Fed- 
eral Reserve  ratio,  and  Professor  Com- 

mons of  the  Univarsity  of  Wisconsin 
read  a  paper  on  "The  Control  of  the 
Price  Level  Through  Changes  in  the 
Rate  of  Discount  and  Rediscount." 

If  economic  omniscience  and  dis- 
interestedness were  to  be  found  any- 

where in  the  world  it  might  perhaps 
be  wise  to  invest  the  man  or  men  pos- 

sessing these  unusual  qualifications 
with  the  right  to  control  prices,  but  it 
will  require  a  good  deal  of  persuasion 
to  induce  American  merchants  and 
manufacturers  to  believe  that  bankers 
and  college  professors  are  supermen 
to  whom  the  power  of  life  and  death 
over  business  can  be  entrusted. 

Meantime  and  as  long  as  this  latest 
proposal  to  put  more  government  in 
business  is  disregarded  good  times 
would  seem  to  be  indicated  until  in  the 
natural  course  of  events  prosperity 
makes  us  thriftless,  extravagant  and 
indolent  and  we  are  again  compelled  to 

learn  the  "uses  of  adversity." This  is  a  lesson  which  cannot  be 
taught  by  any  Price  Control  Commis- 

sion, and  to  urge  otherwise  is  a  counsel 
of  perfection  that  is  both  impracticable 
and  unattainable. 

Austrian  Iron  and  Steel  Out- 

put Increases 
The  Austrian  iron  and  steel  statistics 

for  the  month  of  March,  1923,  show  an 
increase  in  production  of  34,203  metric 
tons,  or  77  per  cent,  over  those  of  the 
preceding  month,  according  to  Com- 

merce Reports  published  by  the  Depart- 
ment of  Commerce.  In  addition,  the 

amount  of  iron  ore  mined  has  increased 
19,779  tons,  or  23  per  cent.  These  in- 

creases are  attributed  to  the  effect  of 
the  French  occupation  of  the  Rhur. 
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Improvement  for  May  in 

Chicago  Markets 

The  closing  of  sales  on  pending  in- 
quiries of  the  railroads  still  holds  the 

center  of  the  stage  in  the  anticipation 
of  near  future  business  by  machine  tool 
dealers  in  the  Chicago  district.  In- 

dustrial purchases  continue  to  be  mainly 
of  single  machines.  The  complete 
statements  of  sales  during  May  seem  to 

indicate  that  the  average  dealer's  sales 
were  about  ten  per  cent  over  those  dur- 

ing April,  but  considerably  less  than 
March  sales.  The  Illinois  Central  R.R. 
has  ordered  a  90-in.  driving  wheel  lathe 
and  a  48-in.  car  wheel  borer.  The  Santa 
Fe  R.R.  is  making  inquiry  for  a  1,000-lb. 
single  frame  standard  type  steam  ham- 

mer and  one  3J-in.  upsetting 
and  forging  machine.  The 
Burlington  R.R.  is  inquiring 
for  a  motor-driven  horizontal 
single  end  punch,  size  2,  with 
12-in.  throat,  15-in.  stroke 
and  capacity  of  1-in.  hole  in 
1-in.  steel.  The  Rock  Island 
R.R.  is  inquiring  for  one 
motor-driven  48-in.  swivel 
head  turning  and  boring 
mill,  one  motor-driven  16-in. 
portable  engine  lathe,  one 
belt-driven  60-ton  rod  press 
and  one  motor-driven  36-in. 
engine  lathe. 

Machinists  in  the  Chicago 
district,  both  in  railroad  and 
contract  shops,  through  the 
International  Association  of 
Machinists,  are  requesting 
wage  advances  which  ap- 

proximate twenty-five  per 
cent.  The  wages  now  paid 
to  machinists  range  from 
sixty  to  eighty  cents  per 
hour. 
Chicago  steel  producers 

are  optimistic  regarding  the 
last  half  of  the  year.  The 
leading  interest  and  the  fore- 

most independent  in  this  ter- 
ritory have  booked  rails  sufficient  to 

insure  a  high  rate  of  production  in  this 
department  for  the  balance  of  1923.  In 
other  departments,  order  books  are  well 
filled.  The  leading  Chicago  independent 
has  not  named  its  bar,  shape  and  plate 
prices  for  the  third  quarter  and  prob- 

ably will  not  do  so  until  the  first  of 
July,  according  to  information  given 
out  at  the  company  offices  here.  A 
large  tonnage  ordered  several  months 
ago  is  still  on  the  books  of  the  leading 
independent  and  much  of  it  cannot  be 
produced  until  late  in  the  third  quarter. » 

Cincinnati  Selling  to 
Auto  Makers 

Automobile  manufacturers  are  still 
in  the  Cincinnati  market  and  are  pur- 

chasing equipment  in  fair  quantities, 
although  there  is  a  falling  off  in  the 
number  of  orders  which  are  actually 
being  placed.  Some  of  the  machine  tool 
manufacturers  state  that  the  railroads 
have  been  coming  into  the  market  in  a 
stronger  way  than  they  have  for 
months.  Others  are  of  the  opinion  that 
they  have  bought  rather  heavily  dur- 

ing the  past  few  weeks  in  sufficient 
volume  to  meet  their  immediate  needs 
and_  that  the  railroads  will  not  again 
be  in  the  market  to  any  extent  for  a 
considerable  period  of  time. 

In  many  instances  orders  have  not 
fallen  off  although  inquiries  are  fewer 
than  they  were.    This  is  due  to  the  fact 

that  orders  which  have  been  in  the 
process  of  negotiation  for  some  time 
have  actually  been  closed. 

Manufacturers  of  upright  and  radial 
drilling  machines  report  that  they  are 
receiving  a  smaller  number  of  inquiries 
than  they  have  for  months  and  few 
orders  are  being  booked.  There  has 
also  been  a  let-down  in  the  demand  for 
lathes.  Orders  are  not  as  numerous  as 
they  were,  but  inquiries  are  coming  in 
in  encouraging  fashion  and  the  outlook 
for  the  immediate  future  is  good.  Pro- 

duction milling  machines  are  having 
good  sales.  Grinding  machines  have 
been  selling  better  than  milling  ma- 

chines according  to  the  testimony  of 
several  manufacturers. 

The  market  for  electrical  tools  is 
fairly  active.     Foundries  in  Cincinnati 

Comparative  Prices  of  Shop  Supplies 
Average  of  New  York,  Chi cago  and 

Clevelan 

Four 

d  Prices 

One Current Weeks Year 

Unit 
Price 

Ago 
Ago 

Soft  steel  bars. .    per  lb   _ 20.034 
JO. 034 go. 02 52 Cold    finished 

shafting      per  lb   0.042 0.042 0.0328 
Brass  rods      perlb   0.1850 0.1913 0.1533 

Solder  (i  and  i)   perlb   0.2862 
0.2812 

0.22 

Cotton   waste.,    perlb   
0.1231 

0.1231 0.104 

Washers,   cast 

iron  (|in.)...    per  100  lb. 4  66 
4.66 4.00 

Emery,       disks. 
cloth.  No.  1,  6 
in.  dia     per  100   3.08 

2.96 3.11 
Lard  cutting  oil  per  gal   0  608 0.S92 0.57S 

Machine  oil.  .  .  .    per  gal   0.349 
0.349 

0.383 

Belting,  leather. 
medium     off  list   

42i% 

m% 

461% 

Machine      bolts 

up  to  1x30  in.  off  list   

44}% 
U\7o 

621% 

are    running    approximately    seventy- 
five  per  cent  of  their  capacity. 

Shops  turning  out  sheet  metal  work 
and  material  going  into  the  building 
trades  are  very  busy.  Inquiry  for  pig 
iron  has  increased  slightly,  but  the 
limited  orders  being  placed  are  mostly 

for  fairly  prompt  or  immediate  ship- 
ments, officials  announce. » 

Railroads  Report  Good 

April  Earnings 
April  net  railway  operating  income 

on  Class  I  railroads,  totaling  $83,197,- 
800,  represents  a  return,  on  an  annual 
basis,  of  6i  per  cent  of  the  Interstate 
Commerce  Commission's  tentative  valu- 

ation, according  to  a  statement  made 
public  by  the  American  Railway  Asso- ciation. 

In  April  last  year  the  same  carriers 
reported  a  net  operating  income  of 
$49,979,000,  equivalent  to  3.99  per  cent 
on  the  tentative  valuation,  while  the 
net  operating  income  for  March  this 
year  was  $83,487,000,  or  5.96  per  cent. 
_  The  April  rate  of  61  per  cent  is  the 

highest  return  earned  in  any  month 
since  the  passage  of  the  Transportation 
Act  of  1920.  Operating  revenues  in 
April  were  $522,955,700,  an  increase 
of  more  than  25  per  cent,  compared 
with  the  same  month  of  last  year. 
Operating  expenses  totaled  $403,869,- 
000,  an  increase  of  more  than  20  per 
cent  over  the  same  month  of  last  year. 

Eight-Hour  Day  Cheaper 

Experts  Claim 
Profits  in  steel  plants  need  not  suffer 

if  the  change  from  the  twelve-hour  to 
the  eight-hour  day  is  made  with  wis- 

dom, said  Dr.  Harrison  E.  Howe  of 
Washington,  Chairman  of  the  Commit- 

tee on  Work  Periods  of  the  Federated 
American  Engineering  Societies,  re- 

cently. The  committee,  under  the  direc- 
tion of  Bradley  Stoughton,  professor 

of  metallurgy  at  Lehigh  University, 
recently  made  public  the  results  of  its 
investigation  of  the  twelve-hour  shift. 

Dr.  Howe  said  that  labor  costs  in 
many  cases  had  been  reduced  by  the 
transition  from  the  twelve-hour  day  to 
the  eight-hour  day.  "The  United  States," 

he  said,  has  the  most  profit- 
able iron  and  steel  industry 

in  the  world,  making  more 
money  and  yielding  more 
output  than  all  the  rest  of 
the  world  put  together,  and 

exporting  its  product  in  suc- 
cessful competition  with  for- 

eign countries. 
"The  majority  of  man- 

agers and  executives  with 
whom  the  matter  was  dis- 

cussed believe  that  the  good 
of  the  industry  can  be  better 
served  by  eliminating  the 
twelve-hour  day  than  by 
increasing  dividends,  pro- 

vided that,  by  means  of 
labor-saving  devices  and  in 
other  ways,  this  step  can  be 
taken  without  serious  injury 
to  the  industry. 
"The  fact  that  already 

many  plants  operate  suc- 
cessfully on  the  three-shift 

system  indicates  that  profits 
need  not  suffer  if  the  changre 
is  made  with  wisdom.  The 
cost  of  all  blast-furnace  la- 

bor, according  to  either  sys- 
tem, is  less  than  $1  per  ton 

of  pig.  Judge  Gary  testified 
before  the  Lockwood  committee  in  June, 
1922,  that  the  United  States  Steel  Corp. 
could  produce  at  $2  per  ton  less  than 
its  competitors.  This  shows  what  low 
overhead  and  expert  technical  skill  can 
accomplish. 

"As  a  matter  of  actual  experience, 
it  is  known  that  some  plants  have 
changed  from  the  twelve-hour  to  the 
eight-hour  shift  and  reduced  their  labor 
costs.  Others  have  reduced  their  total 
manufacturing  costs.  Others  are  oper- 

ating eight-hour  shifts  with  satisfac- 
tion to  management  and  stockholders." 

Report  on  Welding  Tests 

Compiled 
For  several  years  efforts  have  been 

made  to  draw  up  a  code  for  the  weld- 
ing of  unfired  pressure  vessels.  Opin- 

ions of  the  best  welding  experts  were 
not  in  agreement  on  many  essential 
points.  Fundamental,  scientific  knowl- 

edge, based  on  test  data  was  not  avail- 
able. The  American  Bureau  of  Weld- 

ing (Research  Department  of  the 
American  Welding  Society),  has  com- 

pleted a  series  of  tests  on  some  fifty 
tanks.  The  program  involved  an  ex- 

penditure of  over  $15,000.  The  test 
data,  analysis  of  same,  'conclusions  and recommendations  to  the  Boiler  Code 
Committee  of  the  A.S.M.E.  have  been 
compiled  in  a  report,  copies  of  which 
may  be  obtained  from  the  American 
Welding  Society,  New  York. 
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Problems  of  the  German  Machine  Tool  Maker 
Labor  and  the  government,  stabilization  of  the  mark  and  keen  competition — Profits  on  declin- 

ing currency  and  the  export  business — Efficiency  at  a  low  ebb 

WHEN  foreign  visito
rs  come  to 

Germany  to  investigate  manu- 
facturing conditions  in  order  to 

get  to  the  root  of  the  main  problem  of 
interest,  the  German  competition,  they 
as  a  rule  interview  a  number  of  people 
in  authority,  manufacturers  and  man- 

agers, trying  to  profit  by  their  vast 
knowledge.  This  is  quite  natural.  The 
German  industry  is  working  in  an 
atmosphere  too  dense  and  opaque  for 
people  not  used  to  it,  so  that  they  are 
quite  unable  to  make  out  the  correct 
shape  even  of  quite  familiar  things. 
The  mysterious  gloom  surrounding  all 
objects  causes  hasty  visitors  to  dwell 
on  the  surface  of  matters  only,  thereby 

arriving  infallibly  at  erroneous  con- 
clusions or,  if  they  are  of  a  more 

sciupulous  kind,  to  rely  upon  what  they 
hear  from  sources,  which  they  believe  to 
be  trustworthy.  The  opinions  expressed 
in  foreign  countries  on  German  indus- 

try are  almost  without  an  exception 
based  upon  such  information  and  bear 
strong  traces  of  it,  even  if  they  have 
been  formed  by  an  independent  mind. 
If  they  are  found  conflicting  with  facts 
or  with  one  another,  it  is  ascribed  to 
the  individual  view  point  of  the  in- 

formant. The  visitor  then  tries  to  fit 
together  the  pieces  of  information  as 
well  as  he  can,  presenting  the  result 
as  the  true  and  only  solution  of  the 
puzzling  problem. 

Much  Misinformation 

Hardly  ever  has  one  of  them  tried 
to  get  behind  the  question,  in  what  way 
his  informants  have  arrived  at  their 
own  opinion  and  from  what  sources 
they  have  drawn  their  own  information. 
Faced  by  people  in  responsible  position 
dealing  it  out  frankly  enough,  they  for- 

get to  be  wary  in  this  respect,  not 
realizing  that  the  mentality  from  which 
it  comes  is  greatly  different  from  what 
it  was  in  pre-war  times  and  from  their 
own.  They  do  not  know,  what  resident 
observers  know,  that  the  Germans  have 
during  a  prolonged  time,  since  1914,  be- 

come the  victims  of  a  press,  which  has 
never  moved  far  enough  out  of  war-time 
practice  to  let  them  see  things  in  a 
true  light,  unless  it  happens  to  be  just 
the  light,  which  the  conductors  of  the 
public  opinion  wish  them  to  see.  In 
circumstances,  where  the  unexpected 
usually  happens,  Germans  have  grown 
into  a  habit  not  to  rely  upon  their  own 
opinion,  at  least  not  to  venture  far  away 
from  the  approved  public  opinion,  ex- 

cept for  a  safe  distance,  which  in  the 
course  of  years  has  been  steadily  de- 
creasing. 

The  public  opinion  has  been  and  is 
in  the  habit  of  blowing  hot  or  cold, 
dealing  out  optimism  or  passimism,  just 
as  the  intentions  behind  it  think  ex- 

pedient. The  result  is  a  most  peculiar 
mixture  of  equally  unwarranted  san- 
guinity  and  depression  in  every  in- 

dividual in  conflict  with  each  other  and 

with  the  individual's  own  personal  con- 
viction, which,  however,  hardly"  ever 

plays  a  prominent  part  in  the  conflict. 
The  information  that  the  foreign 

visitor  receives,  honestly  as  it  may  have 
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been  given,  is  mostly  colored,  because 
there  is  no  one  in  the  country  in  pos- 

session of  entirely  unflavored  informa- 
tion, unless  he  possesses  supernatural 

powers  of  discernment.  Most  opinions 
formed  in  foreign  countries  should  start 
from  the  thorough  realization  of  these 
facts  and  those  given  should  be  revised accordingly. 

The  question  of  the  German  competi- 
tion is  a  complicated  problem,  for  which 

all  the  salient  points  should  be  con- 
sidered in  conjunction  and  not  each 

separately.  These  points  are  the  labor 
question,  the  supply  of  basic  material, 
the  state  of  equipment,  management, 
the  financial  situation  of  the  industry, 
and  the  relations  between  the  industry 
and  a  Government,  which  may  not  be 
socialistic,  but  which  by  force  of  cir- 

cumstances has  to  have  socialistic  lean- 
ings. 

The  Troublesome  Mark 

In  estimating  the  German  capacity  of 
competition  two  distinct  phases  must 
be  considered,  that  of  a  fluctuating  or, 
to  be  more  correct,  a  declining  mark 
and  that  of  a  stabilized  mark.  It  is 
irrelevant  at  what  particular  rate  the 
mark  will  once  be  arrested,  as  the  con- 

ditions ensuing  therefrom  will  be 
identical  in  all  cases. 

It  must  be  assumed  that  with  a  de- 
preciating mark  the  German  machine 

building  industry  will  always  be  able 
to  compete.  True,  the  gains  that  the 
industry  enjoyed  from  the  money  de- 

preciation, have  in  the  course  of  time 
somewhat  diminished.  Prices  of  basic 
material  have  found  the  world  market 
level  and  are  keeping  it  independent 
of  the  mark  rate  prevailing.  Wages  are 
adjusted  in  short  proceedings  instead 
of  the  former  protracted  red  tape  pro- 

cedure. Still,  as  long  as  such  an  im- 
portant factor  as  the  mark  rate  is 

flexible,  controlled  more  or  less  by  the 
industry,  the  latter  can  always  make 
both  ends  meet  at  any  given  time. 

The  Power  op  Industry 

That  the  industry  really  controls  the 
mark  rate,  can  after  recent  experiences 
not  be  doubted  any  longer.  The  Ger- 

man industry  represents  the  largest 
part  of  the  country's  financial  strength, 
far  exceeding  that  of  the  Government 
and  of  the  State  Bank  combined.  The 
export  is  the  basis  of  this  strength,  and 
the  proportionate  forces  become  clear, 
when  considering  that  of  all  export  pro- 

ceeds in  gold  only  25  per  cent  go  to  the 
Government,  while  75  per  cent  remain 
with  the  industry.  Every  mark  stabil- 

ization attempted  so  far  must  be  con- 
sidered in  the  light  of  a  contest  between 

the  Government  and  industry,  in  which 
the  latter  has  always  come  out  topmost, 
almost  as  much  richer  as  the  state 
treasury  has  become  poorer.  It  is  an 
open  secret,  that  the  recent  mark  stabil- 

ization could_  only  be  maintained,  as 
long  as  the  industry  consented  to  re- 

main neutral,  and  that  it  collapsed  when 
the  manufacturers,  finding  their  posi- 

tion untenable,  changed  their  policy.  It 
would  be  a  mistake  to  single  out  certain 

prominent  industrialists  in  connection 
with  these  matters.  In  nine  cases  out 
of  ten,  for  names,  like  that  of  Stinnes, 
the  National  Association  of  German 
Industry  should  properly  be  substituted. 

The  question  of  German  competition 
becomes  a  serious  problem  only,  if  the 
Jiiark  will  once  be  stabilized,  as  it  surely 
■will.  Then  the  labor  problem  will  loom 
up  high.  Wages  will  settle  down  rather 
close  to  their  pre-war  equivalent,  as 
past  experience  during  comparative 
lulls  in  the  mark  fluctuation  proves. 

A  ratio  to  the  pre-war  equivalent  of 
about  50  per  cent  to  which  wages  tend 
under  present  conditions,  can  be  clearly 
recognized  in  spite  of  the  breaks  pro- 

duced by  a  rapid  movement  of  the  marh 
rate.  How  close  the  ultimate  ratio 
during  a  permanent  standstill  of  the 
mark  rate  will  be,  is  a  matter  of  con- 

jecture, but  at  least  two  solid  reasons 
exist  to  presume,  that  it  will  be  at 
about  60  or  70  per  cent  of  the  pre-war 
average,  which  ratio  can  be  maintained 
for  a  considerable  time.  One  of  these 
reasons  is  the  housing  expense,  which 
by  the  rent  law  is  kept  at  a  small  frac- 

tion  of  pre-war   average. 
In  March  for  instance  it  was  120 

times  higher  than  in  pre-war  years, 
while  cost  of  living  has  risen  by  nearly 
3,000  times.  The  other  reason  is  the 
well-known  frugality  of  the  German workman. 

Labor's  Inefficiency 

The  advantage  of  the  cheap  labor, 
which  the  German  manufacturer  still 
will  enjoy  over  foreign  rivals,  are,  how- 

ever, set  off  by  reduced  efficiency.  To 
raise  it  to  pre-war  standard  is,  he  de- 

clares, impossible  under  the  restrictions 
placed  upon  him  by  labor  legislation. 
This  belief  is  well  supported  by  facts, 
although  not  many  have  actually  tried, 
having  no  need  to,  and  a  few  have  in- 

deed quite  succeeded.  These  were,  how- 
ever, purely  exceptional  cases,  based 

upon  paternal  relations  between  em- 
ployers and  an  old  stock  of  hands.  In 

the  majority  of  cases,  especially  where 
large  complements  are  concerned,  at- 

tempts at  speeding  up  work  appear 
quite  hopeless.  Matters  have  got  into 
such  a  rut  that  nothing  but  a  radical 
change  can  restore  a  sound  relation  be- 

tween what  the  workman  expects  to  re- 
ceive at  a  stabilized  mark  and  what  he 

is  expected  to  give  in  return. 
The  workman  is  heavily  protected  at 

the  expense  of  management.  He  can  be 
dismissed  only  for  reasons  recognized 

by  the  employee's  council.  Slackness is  not  one  of  them,  as  long  as  it  does 
not  amount  to  gross  idleness.  Dismissal 
for  lack  of  business  is  prevented  by 
the  demobilization  ordinances  still  in 
force.  In  this  case  shortening  of  work- 

ing time  has  to  be  resorted  to. 
"The  wages  paid  are  the  same  for  slow 

workers  and  hustlers.  Piece  work  pay- 
ment has  been  restored  in  some  form, 

which_  is,  however,  a  lame  compromise 
only  in  as  far  as  it  guarantees  the 
workman  a  certain  minimum.  The  in- 

ducement necessary  for  utmost  exertion 
is  missing.     There  is  not  even  an  in- 
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ducement  to  acquiring  full  training, 
which  is  one  of  the  sorest  points  of  the 
situation.  The  differentiation  between 
the  workman's  wages  according  to  skill 
tas  narrowed  in  such  a  degree,  that  it 
Las  become  almost  nominal.  The  exist- 

ing wages  tariff  for  machinists  recog- 
nizes three  categories:  skilled  men,  half- 

trained  men  and  unskilled  men.  Mar- 
tied  men  receive  small  additional  emolu- 

ments according  to  the  size  of  their 
family. 

Trainbjd  Hands  Scarce 

Trained,  married  hands,  which  is  the 
highest  paid  category,  are  figured  at 
100  per  cent,  the  others  in  the  corre- 

sponding proportion.  While  in  pre-wai- years  a  raw  hand  earned  35  per  cent 
less  than  the  skilled  man,  he  gets  now 
just  8  per  cent  less.  It  is  probably  the 
strongest  testimonial  of  the  discipline 
which  socialistic  doctrines  have  been 
able  to  establish  in  the  ranks  of  the 
workmen,  that  this  sort  of  levelling 
can  be  maintained  in  defiance  of  all 

economic  rules  and  of  the  workmen's cwn  better  conviction.  The  consequence 
is,  that  full,  apprenticed  training  in  the 
younger  generation  is  scarce,  which  ex- 

plains the  common  complaint  of  lack 
of  trained  hands. 

The  efficiency  of  labor  is  not  the  only 
item  of  the  cost  problem.  Waste  in 
operation  and  management,  expressed 
in   the   considerably   swelled   overhead. 
Slays  an  equal,  if  not  more  serious  part, 
tanufacturers  are  carrying  a  heavy 

burden  of  unproductive  labor  and  ex- 
pense, imposed  upon  them  by  legisla- 

tion, to  which  most  of  them  add  some- 
thing of  their  own,  from  sheer  force  of 

Labit,  combined  with  a  failing  sense  of 
economy.  Overhead,  which  before  the 
war  was  in  machine  building  generally 
calculated  at  100  per  cent,  is  now  fig- 

ured at  200  per  cent  or  even  more. 
Matters  have  not  improved  in  this  re- 

spect in  the  course  of  time,  but  rather 
the  reverse  has  taken  place. 
Compared  with  pre-war  conditions, 

most  works  are  "top-heavy"  as  regards 
unproductive  labor  as  well  as  personnel. 
Carl  Friedrich  von  Siemens,  president 
of  the  two  Siemens  electrical  companies, 
a.  high  authority  on  production,  ex- 

pressed himself  recently  at  the  annual 
meeting  of  his  companies  on  this  point 
as  follows:  "The  swelling  of  our  work- 

ing force  is  only  partly  attributable  to 
the  increase  of  productive  labor.  Not 
until  after  the  restoration  of  a  stable 
scale  of  values  will  we  be  able  to  find 
out  how  much  and  in  what  places  pro- 

duction has  become  more  expensive  com- 
pared with  past  years.  We  regret  not 

to  see  a  decrease,  but  rather  an  in- 
crease of  the  unproductive  burden,  and 

it  does  not  look  as  if  a  return  to 
healthier  conditions  could  soon  be  ex- 

pected." Much  Waste 

Von  Siemens  put  all  blame  on  gov- 
ernmental measures.  Although  this  is 

correct  in  a  measure,  the  industry  is 
doubtless  accessory  to  it.  Evidences  of 
waste,  which  could  easily  be  avoided, 
are  visible  everywhere. 
What  has  been  said  about  the  works 

individually,  is  also  true  for  business  in 
general.  There  are  now  twice  as  many 
business  firms  in  existence  as  before 
the  war.  It  is  a  safe  estimate  that  the 
floor  space  occupied  by  shops  and  offices 
has  nearly  doubled. 
Lack  of  efficiency  and  ponderous 

methods  have  added  a  great  deal  of 
friction    to    the    business    machinery. 

Twice  as  many  telegrams  are  being  sent 
and  nearly  three  times  as  many  long 
distance  calls  are  made  in  the  inter- 

communication of  the  business  world. 
Still,  the  total  volume  of  production 
handled  is  on  good  authority  40  per 
cent  less  than  what  it  was  before  the 
war. 

A  large  part  of  the  enormous  amount 
of  wasted  energy,  although  not  all  of  it, 
is  certainly  due  to  the  guardianship, 
which  the  administration  has  assumed 
over  business.  Manufacturers  have  to 
install  whole  departments  to  cope  with 

the  fetters  placed  upon  trade.  'The  dis- 
patch of  a  hand-sized  sample  to  a  for- 

eign destination  has  become  an  effort. 
Shipping  is  now  a  matter,  which  in  even 
small-sized  works  keeps  several  men 
busy,  and  on  investigation  it  would  be 
found,  that  a  considerable  percentage 
of  railway  passengers  are  business  men 
traveling  to  the  headquarters  of  export 
or  import  control  trying  to  settle  some 
point  personally,  which  could  not  be 
settled  by  the  numerous  letters,  tele- 

grams and  long  distance  calls  that  have 
already  been  used. 

Chaotic  Conditions 

Considering  these  facts,  the  situation 
of  the  manufacturer  is  by  no  means  as 
rosy  as  it  appears  from  outside,  judged 
by  the  level  of  wages  alone.  They 
dispel  the  common  belief,  that  it  is  for 
the  lesser  wages  the  manufacturer  pays, 
that  he  is  able  to  underbid  foreign 
rivals  and  still  make  a  profit.  This  can 
be  seen  from  a  concrete  instance.  Tak- 

ing for  example  a  machine  tool,  which 
used  to  be  sold  at  2,000  marks  and  as- 

suming the  cost  of  labor  for  this  ma- 
chine to  have  been  600  marks,  the  latter 

figure  would  at  a  level  of  wages  of  40 
per  cent  compared  with  pre-war  wages 
be  240  marks.  The  ratio  of  efficiency 
of  60  per  cent  will  bring  this  sum  up  to 
400  marks.  While  in  pre-war  times  the 
manufacturer  added  100  per  cent  to  the 
amount  of  wages  for  overhead,  he  has 
to  add  now  200  per  cent,  which  makes 
the  result  in  both  cases  identical.  The 
60  per  cent  efficiency  must  of  course  not 
be  generalized,  but  it  doubtless  applies 
to  the  majority  of  cases.  There  are 
firms  working  with  as  much  as  80  per 
cent  efficiency.  It  would  be  a  similar 
mistake  to  generalize  from  the  most 
favorable  cases,  as  it  is  frequently  done, 
they  being  identical  with  the  prominent 
firms  which  more  or  less  hold  the  atten- 

tion of  observers,  while  the  general  run 
is  overlooked. 

The  foundation  of  the  German  com- 
petition is,  therefore,  not  the  lower  level 

of  wages  that  are  being  paid.  The  real 
bonanza  time  of  the  German  manufac- 

turer was,  when  every  item  of  cost  kept 
in  proportion  with  the  wage  level,  some 
of  them,  like  transportation,  even  far 
below.  This  was  the  time,  when  the 
control  of  basic  prices  permitted  to 
maintain  a  wide  margin  between  Ger- 

man and  foreign  prices  of  all  com- 
modities, when  the  manufacturer  could 

build  his  machines  at  the  low  domestic 
prices  and  sell  them  abroad  in  an  en- 

tirely different  atmosphere  of  values. 
This  time  is  now  irrevocably  past. 

Control  of  basic  prices  has  broken 
down.  The  German  manufacturer  can 
no  longer  buy  his  iron  and  steel  and 
other  basic  material  cheaper  than  his 
foreign  rival,  sometimes  he  has  to  pay 
even  more.  The  chief  advantages  that 
the  German  manufacturer  now  enjoys 
are  the  downsliding  mark  rate  and  the 
credit  system.  How  the  former  works 
out  in  practice  can  be  seen  from   the 

following  example:  Taking  for  instance 
the  case  of  a  machine  tool  ordered  last 
June  at  a  price  of  100,000  marks  to  be 
completed  and  delivered  in  6  months. 
According  to  the  scale  of  sliding  prices 
the  definite  purchase  price  would  in 
November  have  been  1,575,000  marks. 
Assuming  that  the  manufacturer  figured 
his  cost  at  72  per  cent  of  the  purchase 
price  and  that  this  cost,  increasing  ac- 

cording to  the  sliding  of  prices,  would 
be  expended  in  equal  portions  during 
the  six  months  of  completion,  the  gold- 
mark  equivalent  of  the  cost  at  the 
monthly  mark  rate  prevailing  would 
amount  to  the  following: 

Adding  Profits 

First  month,  160  goldmarks;  second 
month,  134  goldmarks;  third  month,  8^- 
goldmarks;  fourth  month,  152  gold- 
marks;  fifth  month,  130  goldmarks; 
sixth  month,  114  goldmarks;  total  774 

goldmarks. If  the  mark  had  remained  stable,  the 
cost  would  have  amounted  to  960  gold- 
marks;  the  debasement  of  the  mark  has 
brought  it  down  to  774  goldmarks.  On 
the  other  hand,  the  gold  equivalent  of 
the  purchase  price  of  100,000  marks 
was  in  June  1,340  goldmarks  and  that 
of  the  ultimate  purchase  price  of  1,575,- 
000  marks  was  in  November  940  gold- 
marks.  The  margin  of  profit  on  a  do- 

mestic order  has,  therefore,  narrowed 
in  spite  of  the  decreased  expenditure, 
that  on  the  foreign  order,  however,  ap- 

pears considerably  increased.  The  pre- 
sumptions made  for  the  above  calcula- 

tion were,  however,  far  less  favorable 
than  in  reality.  The  manufacturer  re- 

ceives payment  on  account,  which  he 
turns  at  once  into  gold  currency.  Besides 
he  pays  with  the  debased  currency  of 
one  month  liabilities  contracted  in  the 
previous  months.  This  applies  also  to 
wages  which,  as  a  rule,  follow  the  price 
movement  in  intervals  of  more  than 
one  month.  The  manufacturer  is  fur- 

ther greatly  assisted  by  a  credit  sys- 
tem, by  which — allowing  him  to  raise 

German  marks  on  his  credit  balance  of 
foreign  money  as  a  collateral,  which 
liability  he  can  discharge  with  a  de- 

preciated currency — he  makes  a  large 
extra  profit.  This  explains,  why  the 
manufacturer  feels  every  improvement 
of  the  mark  rate,  even  a  comparative 
standstill,  at  once  as  a  squeeze  upsetting 
all  his  calculations  and  swallowing  his 

profits. Conflicting  Convictions 

Much  has  been  said  about  the  profits 
of  the  German  manufacturers.  The 

wealth  supposed  to  have  been  accumu- 
lated in  industry  plays  an  important 

part  in  the  reparation  problem.  The 
German  manufacturers  maintain,  that 
in  spite  of  their  apparent  prosperity 
they  have  become  poorer,  while  many 
people  inside  and  outside  of  Germany 
are  convinced,  that  huge  profits  have, 
indeed,  been  amassed  by  the  industry. 
Judging  from  outside,  the  former  con- 

tention appears  well  supported  by  fact. 
The  5,500  corporations,  which  existed  in 
1913  and  which  represented  the  larger 
part  of  the  German  industry,  had  in 
that  year  a  nominal  capital  of  seven- teen billion  marks  with  a  marketable 
value  of  thirty  billion  marks.  The  ap- 

proximately 10,000  corporations  exist- 
ing now  represent,  however,  on  the 

ground  of  the  quoted  value  of  their 
shares  a  sum  of  four  billion  goldmarks 
only. 

On  the  other  hand,  there  is  no  shadow 
of  a    doubt,   that   the   stock   exchange 
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valuation  of  German  industrial  stock 
is  much  too  low  and  has  been  kept 
down  by  the  small  dividends  paid.  It 
is  well  known  that  the  prosperous  Ger- 

man corporations  do  not  draw  their 
balance  sheets  in  the  customary  fashion, 
balancing  revenue  and  expenditure, 
thereby  arriving  at  the  business  result, 
but  instead  decide  first,  which  profit  to 
show  and  adjust  the  balance  sheet  ac- 

cordingly. It  is  also  well-known  that 
the  dividends  represent  only  a  fraction 
of  the  real  earnings  and  that  a  by  far 
larger  part  of  them  has  been  and  is 
being  used  for  extension  and  for  keep- 

ing the  assets  at  their  gold  value.  The 
estimate  may  be  permitted,  that,  while 
the  German  industry  has  not  enriched 
itself  in  the  absolute  sense  of  the 
term,  it  has  not  become  poorer.  The 
gold  capital  has  in  the  whole  remained 
intact.  There  are  still  quite  a  number 
of  German  corporations  which  have  not 
raised  their  capital  at  all.  The  major- 

ity of  corporations  have  increased  their 
capital  stock,  but  only  in  a  safe  pro- 

portion to  increased  assets.  Real  water- 
ing of  stock  is  very  rare. 

In  spite  of  these  facts,  the  situation 
of  the  manufacturer  in  the  event  of  a 
mark  stabilization  will  be  a  very  pre- 

carious one.  The  recent  mark  stabil- 
ization has  been  an  object  lesson. 

Prices  are  as  a  rule  purely  arbitrary 
and  adjusted  by  the  associations,  which 
are  now  acting  in  the  capacity  of  a  sort 
of  sales  trust,  in  a  fashion,  which  will 
allow  the  last  straggler  to  still  make  a 
profit.  They  are  not  the  result  of  calcu- 

lation, and  it  is  safe  to  say  that  there 
is  hardly  a  machine  manufacturer  in  the 
country  who  is  aware  of  how  much  a 
particular  machine  has  cost  him  to  pro- 

duce. This  stands  in  the  way  of  a  quick 
adjustment  to  changed  currency  condi- 

tions. The  manufacturer  does  not  know, 
down  to  what  level  he  can  cut  his  price 
without  actual  loss. 

Reducing  thj;  Cost 

Such  considerations  are  only  of  the 
most  immediate  importance.  The  chief 
problem  to  the  manufacturer  will  not 
be  a  reduction  of  prices  at  a  given 
standard  of  cost,  but  the  reduction  of 
cost  itself.  In  this  respect  he  will  be 
faced  by  a  steep  uphill  proposition.  The 
development,  as  it  will  ensue  in  the 
case  of  a  mark  stabilization,  depicts 
itself  in  the  mind  of  manufacturers  as 
follows:  The  first  consequence  will  be 
stagnation  of  business,  growing  unem- 

ployment, which  will  give  the  industry 
the  upper  hand  in  the  labor  question. 
Labor  will  have  to  accept  the  industry's 
conditions  or  there  will  not  be  any  work. 
The  aim  is  to  restore  pre-war  labor 
conditions,  abolish  the  eight-hour  day 
and  re-establish  pure  payment  by  re- sults. 
The  contingency,  that  labor  should 

not  acquire  the  dictates  of  industry,  is 
not  seriously  taken  into  consideration. 
The  chances  are  indeed,  that  matters 
will  take  a  peaceful  course,  seeing  how 
feeble  the  resistance  of  labor  has  al- 

ready become  and  how  near  the  abolish- 

Iment  of  the  eight-hour  day,  the  chief bulwark  of  the  labor  movement,  had  at 
one  recent  time  already  been  approached. 
A  strong  Government  would,  of  course, 
be  needed  to  carry  out  all  these  changes. 
The    manufacturer    is    of    the    opinion, 

»that  such  Government  would  be  forth- 
coming after  the  reparation  problem  is 

settled,  and  that  it  will  be  one,  in  which 
the  industry  will  be  amply  represented. 

The  difficulties  will,  however,  not  end 
there.    It  is  an  admitted  fact,  that  the 

efficiency  of  management  has  greatly 
depreciated,  that  the  German  engineer 
is  not  nearly  what  he  used  to  be.  The 
psychosis  created  during  the  war,  hardly 
ameliorated  in  the  semi-warlike  condi- 

tions thereafter,  shows  itself  in  the  one 
important  respect,  that  no  German  engi- 

neer seems  to  be  able  to  approach  any 
given  problem  with  a  fresh  mind.  This 
is  clearly  visible  in  the  technical  devel- 

opment of  post-war  times,  in  which 
originality  and  radically  progressive 
spirit  are  peculiarly  absent.  The  equip- 

ment of  the  shops  is  comparatively  more 
advanced  than  it  was  in  pre-war  times. 
The  progressive  firms  have  in  this  re- 

spect made  considerable  headway.  The 
layout  of  work  and  the  general  oper- 

ation is,  however,  greatly  at  fault  al- 
most everywhere.  Alertness  in  the 

matter  of  waste  of  time  and  material  is missing. 

German  Deficiencies 

The  deficiencies  in  German  manufac- 
turing are  now  recognized  almost  every- 

where. Hardly  any  manufacture  fails 
to  realize,  that  in  the  event  of  a  stabil- 

ized mark,  the  German  industry  will  be 
outrivalled  for  a  considerable  time.  To 
achieve  the  radical  readjustment  needed, 
a  period  from  one  to  two  years  is  com- 

monly expected  to  be  required.  The 
extension  of  the  working  time  is  a  mat- 

ter, which  in  manufacturing  will  at  first 
be  hardly  of  any  real  .value.  For  the 
cheaper  production  of  raw  material, 
especially  the  exploitation  of  the  coun- 

try's natural  resources,  it  is,  however, 
of  the  greatest  importance. 

For  manufacturing  other  measures 
are  contemplated,  in  fact,  a  complete 
plan  has  already  been  evolved  by  the 
men  acting  as  technical  advisers  of  the 
Government.  The  chief  part  of  this 
plan  is  formed  by  a  general  adoption  of 
all  standardized  parts,  made  compulsory 
by  law.  The  advisers  of  the  Govern- 

ment are  specially  strong  on  this  point. 
A  start  to  be  made  is  indeed  already  in 
contemplation  with  regard  to  the  motor 
car  industry.  It  is  expected  that  thus 
the  way  to  extensive  quantity  produc- 

tion will  be  opened,  and  that  the  Ger- 
man machine  tool  builders  will  step  in 

and  cut  down  working  time  to  the  ut- 
most limit. 

The  task,  by  which  the  German  man- 
ufacturers are  faced,  is  indeed  a  formid- 

able one.  During  almost  nine  years 
there  was  hardly  ever  a  time,  when  they 
had  the  least  trouble  about  selling  their 
products.  The  lassitude  created  during 
these  nine  years  is  enormous,  and  an 
iron  heel  will,  indeed,  be  needed  to 
stamp  it  out.  But  if  this  iron  heel  is 
once  set  on  its  march,  the  chances  are, 
that  the  manufacturers,  no  matter  how 
much  they  will  be  writhing  in  worries, 
will  find  a  way  through.  This  at  least 
is  the  impression  gained  from  the  vital- 

ity, thoroughness  and  industriousness 
of  the  whole  population. 

Fa<!ts  and  FigureH  of  the  Automobile  In- 
dustry. National  Automobile  Chamber  of 

Commerce,  New  York  City.  The  ̂ owth, 
development  and  possibilities  of  the  indus- 

try are  told  by  statistics  and  description  in 
an  excellently  prepared  booklet  recently 
issued. 
An  InveHtijcation  of  the  Fatigrue  of 

MetalH.  University  of  Illinois.  A  report 
on  -the  findings  of  the  investigation  by  H. 
F.  Moore  and  T.  M.  Jasper.  A  review  of 
this  pamphlet  appears  elsewhere  in  this 
Issue  of  the  American  Machinist, 

List  of  AHSOcIatlOHN  and  Publications.  The 
<"hamber  of  Commerce  of  the  State  of  New 
York.  All  associations  in  the  city  of  New 
York  and  the  trade  publications  relating 
thereto  are  listed  in  a  pamphlet  recently 
issued    by    the    above   named    association. 

Annual  Report  of  the  StatiHticx  of  iVfanu- 
fatf>ture8  in  MaHHachu8ett«.  Department  of 
Labor  and  Industries  of  Massachusetts. 
Listings  of  industries,  comparison  by  lo- 

calities, comparison  by  ownership,  wages 
paid,  hours  employed  and  all  data  pertain- 

ing to  manufacture  are  to  be  found  in  this 
recently    published    pamphlet. 

Air  Service  Information  Circular-.  Pub- 
lished by  the  Chief  of  the  Air  Service, 

Washington,  D.  C.  The  results  of  an  in- 
vestigation of  the  effects  on  cylinder  per- 

formance of  variation  of  position  and  num- 
ber of  spark  plugs  is  contained  In  Vol.  5, 

No.  401   recently  published. 
An  InvestiKation  of  the  Properties  or 

Chilled  Iron  Car  Wheels.  By  J.  M.  Snod- 
grass  and  F.  H.  Guldner.  Published  by  the 
University  of  Illinois.  Part  3  of  this  sub- 

ject pertains  to  the  strains  due  to  brake 
application  co-efflclent  of  friction  and brake-shoe  wear. 

Gage  Steel  Investigation.  Bureau  of 
Standards,  Washington,  D.  C.  Communica- 

tion No.  8  deals  with  the  interior  structure 
of  hardened  gage  specimens. 
Patents.  Richard  &  Geier,  New  York. 

Patents  and  how  they  are  obtained  and 
protected  are  fully  described  and  explained 
in  this  pamphlet  issued  by  these  patent  and trade-mark  attorneys. 

Trade-Marks.  Richards  &  Geier.  New 
York.  Trade-marks,  trade-names  and  un- 

fair competition  are  treated  in  the  pamphlet 
on    this  subject   recently    issued. 

Seventy-Five  Tears  of  Constant  Growtli. 
Hammafher,  Schl(#nmer  &  Co.,  New  York 
City.  An  attractive  booklet  showing  tne 
development  of  this  concern  since  its  in- 

ception three-quarters  of  a  century  ago  has recently    been  published. 

Export  Oppoi-tunities 
The  Bureau  of  Foreign  and  Domestir 

Commerce,  Department  of  Commerce, 
WuHhlngton,  I).  C,  has  inquiries  for  the 
agencies  of  machinery  and  machine  tools. 
Any  information  desired  reKarding  these 
opportunities  can  be  secured  from  the  above 
address  by  referring  to  tlie  number  follow- 

ing each  item. 
Burners  for  boilers  using  mazoute  and 

heavy  oils  for  fuel.  Charlon-sur-Saone, 
France.  Purchase  and  agency.  Reference 
No.   6610. 
Automobile  cylinder  grinding  machines. 

Montevideo,  Uruguay.  Purchase.  Refer- 
ence No.   6612. 

Visible  gasoline  pumps.  Riga,  Latvia. 
Purchase.      Reference   No.    6705. 

Sheet-metal  working  machines.  London, 
England.      Agency.      Reference    No.    6611. 

Small  powered  woodworking  machinery. 
Alexandria,  Egypt.  Agency.  Reference  No. 
6613. 

Forthcoming  Meetings 

American      Society      for      Steel      Treating. 
Eastern  sectional  meeting,  Bethlehem,  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem.  Pa. 
American  Society  for  Testing  Materials. 

Annual  meeting  at  Atlantic  City,  June 
25  to  29,  Chaltonte-Haddon  Hall.  C.  L. 
Warwick,  1315  Spruce  St.,  Philadelphia,  is secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
Section  V  Mechanical  of  tlie  .American 

Railway  Association.  Annual  meeting  at 
Orchestra  Hall,  Chicago,  June  20,  21  and 
22.  V.  R.  Hawthorne,  431  South  Dearborn 
St.,    Chicago,    secretary. 

Association  of  Iron  and  Steel  Klectrlcal 
Engineers.  Iron  and  steel  exposition,  Buf- 

falo, Sept.  24  to  28.  John  F.  Kelly,  secre- 
tary. Association  of  Iron  &  Steel  Electrical 

Engineers,  708  Empire  Building.  Pitts- 
burgh,   Pa. 

New  Haven  Branch  of  the  American  So- 
ciety of  Meciianical  Engineers.  Third  an- 
nual machine  tool  exhibit  during  the  month 

of  September,  New  Haven,  Conn. 
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The  Weekly  Price  Guide 
RISE  AND  FALL  OF  THE  MARKET 

Steel — Heavy  buying  of  steel  rails  at  Pittsburgh  mills; 

tar  materials,  tank  and  ship  plates  also  in  demand.  Pro- 
duction continuing  at  high  rate  with  improvement  in  mill 

shipments.  Demand  assuming  conservative  proportions  as 
better  deliveries  induce  buyers  to  show  less  concern  over 
forward  requirements.  The  $2.50  base  holding  firm  for 
structural;  maximum  on  plates,  $2.60  per  100  lb.  for  prompt 
deliveries.    Bars  at  minimum  of  $2.40,  f.o.b.  Pittsburgh. 

Advances — Flint  cloth  and  paper,  also  emery  cloth  and 
paper  sheets  and  discs,  advanced  somewhat  during  month. 
No  other  important  advances. 

Declines — Pig  iron  prices  easier,  despite  recent  heavy  con- 
sumption. May  output  heaviest  on  record;  production  in 

gross  tons  per  day,  5  per  cent  heavier  than  April  record. 
Steel  sheets  down  25c.  per  100  lb.  at  Pittsburgh  mill.  Lead 
down  10c.  and  zinc,  5c.  per  100  lb.  in  New  York,  during 
week;  antimony  also  cheaper.  Washed  white  wiping  cloths 
at  minimum  of  lOJc.  per  lb.  Maximum  on  furnace  coke 
down  75c.  per  ton.  Lead  decline  due  to  falling  off  in  paint 

trade;  zinc,  to  decrease  -n  demand. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross   toii  —  Quotations   compiled    by   The 
Matthew  Addy  Co.: 

CI^"C■INNATI 
No.  2  Southern     ?31. SS 
Northern  Basic       30.77 
Southern  Ohio  No.  2        31.27 

NEW  YORK— Tidewater  Deliveiv 

Southern  No.  2  (silicon  2.2S@2.7.')       36  75 
BIRMINGHAM 

No.  2  Foundry   ,       27.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2 . 2.5@2 .75)    31.26 
Virginia  No.  2    34. 1 7 
Basic    28.26 
Grey  Forge    28  76 

CHICAGO 
No.  2  Foundry  local       32.61 
No.  2   Foundry,  Southern  (silicon  2  25<g)2.75)       33.01 

PITTSBURGH,  including  freight  charge  from  Valley 
No.  2  Foundry    30  77 
Basic    29.27 
Bessemer    30.77 

IRON  MACHINERY  CASTINGS- Cost  in  cen  s  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality gray  iron,  weight  275  1 

Detroit           6.50 
Cleveland     5.60@;6.25 
Cincinnati    5  75 

New  York   '.'.'.'.\'.'.['.V.   5.  S0@S.7S t-hicago      4  COOS. GO 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities 
from  warehouse;  also  the  base  quotations  from  mill: Pittsburgh, 

Large 

Blue  Annealed       Mill  Lots  New  York  Cleveland  Chicago 
No.  10         3.00@3.25  4.59            3.90  4.15 
No.  12         3.10@3.35  4.64            3.95  4.20 
No.  14..         3.20@3.45  4.69            4.00  4.2S 
No.  16         3.40@3.65  4.79            4.10  4.35 

Black 

Nos.  17and21.      3.70@3.85  4  95             4.55  4.85 
Nos.  22and24.      3.75@3.90  5.00            4.60  4  85 
Nos.  25  and  26.      3.80@3.9S  5.05            4.65  4  90 
No.  28        3.85@4.00  5.15            4. 75  5.00 

Galvanized 

Nos.  10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 

Pittsburgh      New  York     Cleveland    Chicago 

4.00^4.25 4.10(a4.35 
4.40®4.6S 
4.55(54.80 

No.  26         4.70^4.95 
No.  28. 5  00^7  5.25 

5.15 5.25 
5.55 
5.70 
S.85 

6.15 

4  SO 

4  90 5.20 

.= .  35 

5.60 5.90 

10 

20 

65 
80 

10 

WROUGHT  PIPE— The  following  discounts  are  to  jobbers  for 
carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inche 1  to3.. Steel 

2   

2J  to  6   7  and  8   
9  and  10... 
11  and  12. 

Black 

62 

55 

59 

56 
54 

53 

BUTT  WELD 
Galv.  Inches 

50J         ]ioli... LAP  WELD 

Iron Black 

, .     30 

43  J 47^ 43^ 

m 

2    23 

2^10  4;  ■.'.'.■.;;  26 4Jto6    28 7  to  12    26 

GaW. 
13 

7 
11 
13 
11 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  IJ         60  49J         |tol§       30 
2  and  3          61  50^ 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2    53  42^ 
2|to4    57  46J 
4ito6    56  45J 
7  and  8    52  39J 
9  and  10    45  32J 
11  and  12    44  3U 

2    23 
2J  to  4    29 
4ito6    28 7  and  8    21 
9  to  12    16 

14 
9 

IS 
14 
7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows. 
New  York     Cleveland  Chicago 

Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  48%   34%   S5|%    43J%   62^%   48-5% 
2§to6in.  steel  lap  welded.  44%    30%    53J%    40J%   59^%   45^% 

Malleable  fittincs:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  15%.    Cast  iron,  standard  sizes,  17j%  off. 

M ISCELLANEOUS— Wareho 
100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(base).. 
Hoop  steel   
Cold  rolled  strip  steel     
Floor  plates    
Cold  finished   shafting  or  screw.. 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). . . . 
Soft  steel   bands  (base)   
Tank  plates   (base)   
Bar  iron    (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

i   ifVtoJ. 

use  pnces  i ti  cents  per 

pound 

New  York  Cleveland  Chicago 5.00 
6.00 4.50 7.00 
6  00 

0  00 7.50(3  8.00 8  00 
7  35 5.19 4.66 
4.55 

7.50 

8.25 
7.25 

5.80 
5.66 5.80 4.40 
3.90 4.30 4.90 

4.40 
4.  SO 

3.64 
3.46 3.40 3.54 3.36 

3.32J 

3.54 3.36 

3.32i 

4.39 3.61 3.95 3.64 3.71 
3.40 

3.54 
3.36 

3.325 

11.00 

55% 

W@SS% 

50% 

8.50. . . . 

14.00 7.35.... 
12.25 

7.10.... 11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York       15.625 

Tin,  5-ton  lots.  New  York   *      43  .  ('ll 
Lead  (up  to  carlots),   St.  Louis....         7.00;         New  York.  7.62J 
Zinc  (up  to  carlots),  St.  Louis           6.30;         New  York.  6. 80 

Aluminum,  98  to  99%  ingots,  MS  ̂ ^^  ̂ °'^  Cleveland  Chicago ton  lots    26.20  28.00  28  50 
Antimony  (Chinese),  ton  spot        8.00  10  50  8   75 
Copper  sheets,  base    25.50  24  25  23  00 
Copperwire  (l.c.l.)    18.12§  21.00  16  25 
Copper  bars  (l.c.l.)    22.50  24.25  19.50 
Copper  tubing  (l.cl.)    27.00  29.25  23.00 
Brass  sheets  (l.c.l.)    20  50  24.25  18.75 

Brass  tubing  (l.c.l.)...'    25.50  29.75  20.50 
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SIiop  Materials  and  Supplies 
METALS — Continued 

New  York  Cleveland  Chicago 

Brass  rods  (1.  c.  1.)      IS. 75  21.00  15.75 
Brass  wire  (I.e.  1.)      21.00  22.00            
Zinc  sheets  (casks)      11^00  10  40           
Solder  a  and  i),   (caselots).. .   31.SO@33.50  29.50(5  31.50  20.00 
Babbitt  metai    (.S3%  tin)      60.00  52.00  41.00 
Babbitt  metal   (35%  tin)      35.00  17.50  18.00 
Nickel  (ingot  and  shot),  Bavonne,N.  T.  29.00     35  00 
Nickel  (electrolytic),  Bayonne,  N.J.  .    32.00     35.00 

SPECIAL  NICKEL  AND  ALLOYS— Price  in  cents  per  lb. 
.Malleable  nickel  sheet  (base)        55 

Hot  rolled  rods,  Grade  "A"  (base)       50 
Cold  drawn  rods,  Grade  "A"  (base)       60 
Copper  nickel  ingots       37 
Hot  rolled  copper  nickel  rods  (base)       45 

Manganese  nickel  hot  rolled  rods  "E" — low  manganese  (base)..    54 
Manganese  nickel  hot  rolled  rods  "D" — high  manganese  (base)     57 
Base  price  of  monel  metal  in  cents  per  lb.,  f.o.b.  Huntington,  W.Va.; 

Shot      32.00     Hot  rolled  machined  rods  (base).  .  .     48.00 
Blocks     32.00     Hot  rolled  rods  (base)       40.00 
Ingots.        ...    38.00     Cold  drawn  rods  (base)       46.00 
Hot  rolled  sheets  (base)       45  00 

OLD  METALS — Dealers'  purchasing  prices  in  cents  per 
New  York  Cleveland 

Copper,  heavy,  and  crucible.    13.50@14.00       13.00 
Copper,  heavy,  and  wire      13.25@I3.75       12.00 
Copper,light,  and  bottoms...    11.25@11.75        10.00 
Lead,  heavy        5.00@5.50         5  00 
Lead,  tea       4.50@4.75         4.00 
Brass,  heavy,  yellow        7.50®  7.75  .... 
Brass,  heavy,  red      11.00@11.50       10.00 
Brass,  light       6.00®  6.50         5.50 
No.  1  yellow  brass  turnings. .     7.50@  7.75         6.50 
Zinc       3  75@  4.25         3.00 

pound: 
Chicago 

14  00 
13  00 
12-.  00 
6.25 
5.25 
8.50 

10.50 
7.00 

7.75 4.25 

TIN  PLATES— American  Charcoal  Plates— Bright — Cents  per  lb. 

New       Cleve- York         land      Chicago 

"AAA"    Grade: 
IC.  20x28,     112  sheets       23.50       19.50         18.50 
IX.  20x28,     112  sheets       26.00       22.25         20.90 

"A"  Grade: 
IC,  20x28,    112   sheets       21.00       17.00         17.00 
IX,  20x28,    112   sheets       23.50       19.75         19.60 

Coke  Plates,  Bright 
Prime,  20x28  in.: 

100-lb.,        112  sheets       14.00       12.60         14.50 
IC,  112  sheets       14.30       13.00         14.80 

Terne   Plate 

^rnall  lots,  8-lb.  Coating: 
100-lb.,    14x20         8.00        6.65  7.25 
IC,  14x20         8.25        6.55  7.40 

MISCELLANEOUS 

Cleve- 
New  York  land       Chicago 

Cotton  waste,  white,  per  lb..     30.10@0.13  $0.15         SO.  Hi 
Cotton  waste,  colored,  per  lb.        .OS®.  13  12  .08 
Wiping  cloths,  13ixl3i,perlb.  10. 25®11. 25     36.00p,rM        .10 
Wiping  cloths,13 1x20  J,per  lb    52.00  per  M        .13 
Sal  soda,  per  100  lb    1.65  3.50  2.65 
Roll  sulphur,  per  1001b    2.60  3.25  3.50 
Linseed  oil,  per   gal.,  5  bbl.lots.  1.16  1.30  1.37 

White  lead,  dry  or  in  oil     1001b. kegs.       New  York,  14.. 50 
Redlead,  dry     1001b. kegs.        NewYork,14.50 
Red  lead,  in  oil     100  lb.  kegs.        New  York,  16.00 
Fireclay,  per   100  lb.  bag    .65  -60 

Coke,  prompt  furnafe,  Connellsville..  .per  net  ton       ?4.:i0@3.23 

•Coke,  prompt  foundry,  Connellsville..  .per  net  ton         6.0J@7.00 

SHOP  SUPPLIES 
Current  Discounts  from  Standard  Lists 

New      Cleve- 
York       land 

Machine  Bolts: 

All  sizes  up  to  1x30  in       30%     50-10% 
li  and  Ux3  in.  up  to  12  in       15%       50% 

With  cold  punched  hex.  nuts  up  to  1 
in.  diam.  (plus  std.  extra  of  10%)     15%     J3.50  net 

With  hot  pressed  hex.  nuts  up  to  1x30 
in.  (plus  std.  extra  of  10%)      20% 

Button  head  bolts,  with  hex.  nuts ....  List  net 

Hex.  head  and  hex.  nut  bolts   List  net 

Chicago 45-5% 

5l>%- 
3.50  net  ?4.00off 

List  net          

     65-5% 
30%            60-5% 

70% 

45% 

65-10% 

?4.00 
4.00 
4.00 

Lag  screws,  coach    screws 
Square  and  hex.  head  cap  screws        60% 

Carriage  bolts,  up  to   1  in.  x  30  in..      ..     25% 
Bolt  ends,  with  hot  pressed  nuts      30% 

Tap  bolts,  hex.  head,  list  plus           35% 

Semi-finished  nuts,  ys  and  smaller  ....     60% 
Semi-finished  nuts,  f  and  larger        55% 
Case-hardened  nuts     40% 

Washers,  cast  iron,  Jin.,  per  100  lb.  (net)36.50 

Washers,  cast  iron,  J  in., per  100  lb.  (net)  5.50 

Washers,  round  plate,  per  1001b.  Off  list  1  50 
Nuts,  hot  pressed,  sq.,  per  100  lb.  Off  list  List  net  2.75 

Nuts,  hot  pressed,  hex.,  per  1001b.  Off  list  List  net  2.75 
Nuts,  cold  punched,  sq.,  per  100  lb. Off  list  List  net  2 .  75 
Nuts,cold punched, hex.,per  100  Ib.Offlist  List  net  2.75 Rivets: 

Rivets,  1^ in.  dia.  and  smaller     ...  40% 
Rivets,  tinned    40% 

Button  heads  l-\n.,  J-in.,  1x2  in.  to  5 
in.,per  1001b   (net)      JS.50  33.90 

Cone  heads,  ditto   (net)        5.60     4.00 

IJ   to    U-in.    long,    all   diameters, 
£.\T/J.4perl00lb         0.25        

fin.  diameter   ....E^TRA       0.15        
^  in.  dismeter      EXTRA       0.50       
1  in.  long,  and  shorter    EXTRA      O.SO       

Longer  than  5  in    EXTRA       0.25       
Less  than  200  lb    EXTRA       O.SO       
Countersunk  heads    EXTRA       0.35     .    ... 

70-10% 

40-5% 

55% 

80% 

33.50 

3  SO 

.50nci 

2.50 

2.50 

2.50 

2.50 50-10%       60  , 

50-10%  4ic.nci 

33.75 
3.85 

...       0.15 

...       0.15 
..  O.SO 
..  0.50 

..  0.25 

0. 50 

S3. 70  base 

L.ird  cutting  oil  (50  gal.  bbl.)  per  gal.       S0.65 

Machine    lubricant,     medium-bodied 
(50gaL  bbl.),  per  gal           0.297 

Belting — Present  discounts  from  list  in 
fair  quantities  (j   doz.  rolls). 
Leather — List  price.  New  York,  per 

ply,  12-in.  wide,  per  lin.ft.,  32.88: 
Medium  grade   30-10% 
Heavy  grade   20-5-2i% 

Rubber  and  duck: 

First  grade   SO-10-5% 
Second  grade       60-10% 

\brasive materials  —In  sheets 9x1 1  in.. 

No.  1  grade,  per  ream  of  480  sheets: 
Flint  paper    .         36.30 
Emery  paper           9.90 
Emery  cloth          31. 12 
Flint  cloth,regularweight,width3J 

in..  No.  1  grade,  per  50  yd.  roll.         4.73 
Emerv  discs,  6  in.  dia.,  No.  1  grade, 

per'lOO: Paper    1.49 
Cloth           3.38 

30.50       S0.67J 

0.3S        0.40 

40i%      50% 30-5%  40-5% 

SO-10%40-10% 

60-5%  60-5'.;, 

35.84 

11.00 

31.12 

4.28 

1.24 
2.67 

36.48 

8.80 

29.48 

4.95 

1.40 3.20 
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New  and  Enlarged  Shops 
Machine  Took  Wanted 

Ga..  ThomasvUle — Thomasvllle  Iron  Wks. 
—machine  shop  equipment,  includmg  lathe, 
drill,  press,  welders,   etc. 
ni  Chicago  —  Chicago,  Rock  Island  & 

Pacific  RR  La  Salle  St  Sta.,  F.  D.  Reed, 
««>nl  Purch.  Agt. — one  motor  driven  48  m., 

S^fvel  head,  turning  and  boring  mill;  one 
motor  driven  36  in.  engine  lathe. 

m.,  Sprin«fleld— Weaver  Mfg.  Co.,  2171 
South  9th  St.  (machinists)— machmery  and 
equipment  for  addition  to  plant. 

m..   Wankegan- S.    Schwartz,   927   North 
Sheridan    Rd.  —  grinder,    air    compressor, 

gasoline  storage  tank  and  pump  for  garage. 
K»n.,     Caldwell  —  N.     Berdan     &     Son 

(garage) — power    cylinder   grmder. 

Kan.,  CaldweU — Le  Cocq  Motor  Co. — 
power  cylinder  grinder  (used). 
Kan.  Caldwell — Standard  Specialty  Co. 

(manufacturer  of  metal  signs),  J.  Ryland, 

Purch.  Agt.— power  drill  press  and  tin- ners brake. 

Kan.,  Derby— C.  Alley— power  metal lathe  for  garage. 

Kan„     Mulvane — C.     Parker     (garage)— 
power  lathe,  power  drill  press  and  belting. 

Kan.,    Mulvane — F.    Smith— power    metal 
lathe  for  garage   (used). 

Kan.,  Wichita— C.  B.  Wilson,  1212  Carlos 
St.  (machine  shop) — power  metal  lathe, 
drill  press,  emery  wheel  with  stand,  belting 
and  hangers  (used  preferred). 

Kr  Owensboro — Owensboro  Clay  Prod- 
ucts Co.,  c/o  J.  A.  Bolger— machine  shop 

equipment. 

Mass..  Boston — Edison  Electric  Illuminat- 
ing Co.  39  Boylston  St. — complete  equip- 

ment for  proposed   $25,000   machine  shop. 

Mass..  Boston — Simplex  Wire  &  Cable 
Co.,  201  Devonshire  St. — machine  shop 
equipment. 

Mass.,  Newbnryport— Chase-Shawmut  Co. 
(machine  and  forge  work),  F.  N.  Conant, 
Purch.  Agt. — medium  size  spot  welder (used). 

Mich.,  Detroit — M.  R.  Search,  3513  Wa- 
bash Ave.  (sheet  metal  working  shop) — 

8  ft.  cornice  brake,  turning  machine,  bur- 
ring machine,  mandrel  stakes  and  hand 

punch   (used  preferred). 
N.  T.,  Binghamton — Quality  Tire  Shop, 

144  Court  St.,  A.  Chadwick,  Purch.  Agt.— 
engine  lathe  to  mount  wire  brushes  lor  rub- ber cleaning  and  scoring. 

N.  Y.,  Buffalo — C.  Dettman,  137  Eaton 
St. — equipment  for  automobile  repair  shop 
at  295  Fillmore  Ave. 

N.  Y.,  Canastota. — T.  Hayes,  Mill  St. 
(blacksmith  and  forgings)— castings,  etc., for  built  in  forge  with  electric  blower,  also 
power  operated  angle  shear. 

N.  Y.,  Canton — A.  Perry,  Gouverneur  St. 
(garage  and  repair  shop) — one  bench  miller (new  or  used). 

N.  Y.,  Canton  —  St.  Lawrence  Garage, 
Main  St.,  D.  Sullivan,  Purch.  Agt. — 20  in. 
vertical  drill  press,  also  one  180  lb.  press, 
air  compressor  and  tank. 

N.  Y.,  Elmira — Melvin  Garage,  High  and 
Water  Sts. — machinery,  tools  and  equip- 

ment. Including  press,  drill,  lathe,  grinders, 
etc.,  for  proposed  $55,000  garage  and  service 
station. 

N.  Y.,  Jamestown — C.  A.  Nelson,  R.  F.  D. 
75 — gasoline  and  service  station  machinery, 
tools   and   equipment. 

N.  Y.,  Owego— W.  M.  Miller  Co.,  Main 
St.  and  Central  Ave.  (garage  and  machine 
shop) — 220,  volt  portable  electric  drill,  also 
tool  makers  lathe   (new  or  used). 

N.  Y.,  Sacket  Harbor — ^Markham  &  Lep- 
per  Co.,  Broad  St.  (machine  shop  and 
garage),  H.  Markham,  Purch.  Agt. — 4  x  4 
m.  power  operated  metal  saw. 

O.,  Netvton  Falls — E.  Gates,  c7o  Gates 
Motor  Service — garage  and  service  station 
machinery,  tools  and  equipment. 

O.,  Yonnestown — A.  H.  Dillon,  Stambaugh 
Bldg. — complete  machinery  and  equipment 
for  the  manufacture  of  all  steel  refrigera- 
tors. 

Okia,  Medford — ^Armstrong  Bros.  Mfg. 
Co.,   D.   A.   Armstrong.   Purch.   Agt.— ̂ :ylin- 

der  grinder  and  power  metal  lathe  for  ma- chine shop. 

Okia.,  Medford — G.  H.  Belcher  Motor  Co. 
— power  lathe  and  drill  press   (used). 

Okia.,  Medford  —  Medford  Battery  & 

Electric  Co.,  W.  B.  Hula,  Purch.  Agt. — power  drill  press. 
Okia.,  Medford — C.  A.  Peare — drill  press, 

lathe,  belting,  emery  stand  and  wheel  for 
garage. 

Okla..  Medford — P.  A.  Warzyn — power 
drill  press,  lathe  and  cylinder  grinder  for 
garage. 

Okla.,  Pondcreek — N.  T.  Dryer — ^tinners brake   (used).  , 

Okla.,  Pondcreek — R.  F.  Viggs — power 
metal  lathe,  power  drill  press,  emery  wheel, 
stand,  belting,  motor,  hangers,  shafting  and 
pulleys  for  garage. 

Pa.,  New  Castle — J.  Matson,  North  St. — 
machinery,  tools  and  equipment  for  Cadillac 
garage  and  service  station. 

Tex.,  Dallas— Briggs  &  Co..  3815  Parry 
St. — power  metal  lathe,  power  drill  press, 
hand  tools,  hangers,  belting,  pulleys  and 
bearings  for  machine   shop. 

Tex.,  Waco — W.  G.  Gilmore,  708  North 
6th  St. — 30  in.   tinner's  square  shear. 

Va.,  Richmond — Anderson  Motor  Co.,  1815 
West  Broad  St. — drill  press  for  automobile 
repair  work. 

Va.,  Richmond- D.  L.  Claville,  906  East 
Cary  St. — lathe  and  cylinder  boring  machine for  automobile  repair  work. 

Va.,  Richmond  —  Franklin  Motor  Co. 
(automobile  repairs),  2007  West  Broad  St. — arbor   press. 

Va.,  Richmond — R.  S.  Gilson,  1811  West 
Broad  St. — lathe,  emery  wheel  and  stand 
fcr  automobile   repair  work. 

Va.,  Richmond — Johnson  Eary  Comp.  Co., 
1801  West  Broad  St. — drill  press  and  lathe 
for  automobile  repairs. 

Va.,  Richmond — Owens  Motor  Co.,  2100 
West  Broad  St.  —  reboring  machine  and 
welding  outfit. 

Va.,  Richmond  —  Public  Garage,  1814 
West  Main  St. — lathe  for  automobile  re- 

pairs. Va.  Richmond — Richmond  Battery  Co., 
1039  West  Broad  St. — drill  press. 

Va.,  Richmond — Stebbin  &  Paul!  Corp., 
2102  West  Broad  St.  (automobile  repair 
work)  —  machine  for  finishing  magnalite 

pistons. 
Wis.,  Antigo — Kelley  Auto  Sales  Co. — automobile  repair  machinery,  including 

press,  gasoline  tanks  and  pumps  for  pro- posed  $40,000  garage. 

Wis.,  Milwaukee — A.  J.  Uchitil,  682  Madi- 
son St.  (manufacturer  of  vulcanizers)  -— 

small  drill  press,  grinder  and  electric motors. 

Wis.  Milwaukee — J.  Vaudreul.  382  10th 
St.  (machinist) — medium  size  drill  press, belting  and  shafting. 

Ont.,  Alexandria — Central  Garage.  Ltd.. 
J.  R.  MacDonald,  Purch,  Agt. — additional 
equipment  for  automobile  repairing. 
Ont.  Toronto  —  Toronto  Transportation 

Comn.,  35  Yonge  St.,  H.  H.  Couzens,  Mgr.-;- 
lathes,  drills,  borers,  jackhammers,  air 
tools,  etc,  for  repair  shops. 

Que.,  Granby — Garage  Drolet  de  Granby, 
Ltd. — repair  equipment. 

Que.,  Montreal  —  Corry  &  Leonard.  252 
Lagauchetiere  St.,  W.,  A.  Leonard,  Purch. 
Agt. — equipment  for  motor  and  dynamo  re- pair  shop. 

Qne.,  Montreal — D.  Paquette.  1176  de  la 
Roche  St. — equipment  for  garage  and  auto- mobile repair  shop  at  135  De  Normandie  St. 

Que.,  Montreal — D.  Rabow,  2626  A  St. 
Urbain  St. — equipment  for  automobile  re- 

pair  shop. 
Que.,  Montreal — P.  Swail,  57  Coursol  St. 

— complete  equipment  for  automobile  re- pair shop. 

Que.,  Richmond — Weir  &  D'Almaine,  J. 
R.  Weir,  Purch.  Agt. — automobile  repair 
and  additional  machine  shop  equipment. 

Que.,  Bock  Island — O.  F.  Ticehurst — re- pair equipment  for  garage. 

Que.,  Verdun — J.  N.  Reid,  198  1st  Ave.-j- 
complete  equipment  for  automobile  repair shops. 

Machinery  Wanted 

Ala.,  Elba — W.  H.  Cauley — sawmill  ma- chinery   and    equipment. 

Ala.,  Sylacaoga  —  Bd.  Educ.  —  complete manual  training  eciuipment,  including  lathe, 
drill  press,  transmi.ssion  and  conveying  ma- 

chinery, small  tools,  etc. 
Ark.,  Camden — Morris  Oil  Co. — complete 

machinery  and  equipment  for  proposed 
$250,000  refinery,  capacity  3,000  bbl.  per 

day. 

Ark.,  West  Helena — Superior  Oak  Floor- 
ing (^o. — machinery  and  equipment  for 

large  addition  to  oak  flooring  manufactur- 
ing plant. 

Conn..  New  Haven— C.  Roesslcr,  60  Pearl 
St.— refrigerating    machinery. 

Fla.,  Jacksonville  —  W.  A.  Connacher, 
Pres..  442  North  7th  St. — box  making  ma- chinery. 

Ga.,  Fitzgerald — Union  Cotton  Oil  Co. — 
additional  cotton  oil  making  machinery  and 
equipment  for    $50,000   plant. 

m.,  Chicago — ^H.  J.  Delson  Co.,  749  North 
Western  Ave.,  P.  Delson,  Purch.  Agt. — 
14   X  22   in.  Universal  job  press. 

ni.,  Chicago — J.  Schmidt,  1249  North 
Clark  St. — acetylene  welder,  cutting  torches 
and   boiler  shop  tools. 

ni.,  Freeport — Arcade  Mfg.  Co.,  1  Co- 
lumlDus  Ave. — foundry  equipment. 

Ind.,  New  Albany — Gohman  Bros.  & 
Kohler — foundry   equipment. 

Kan.,  Caldwell — Andrews  &  Viele  (cabi- 
net makers) — Universal  saw  and  power 

Sander   (used). 
Kan.,  Caldwell — J.  E.  Halfert,  406  South 

Main  St. — power  leather  stitcher  ana  nn- isher  for  shoe  shop. 
Kan..  Eldorado — O.  Kistler,  308  North 

Summit  St. — electric  automatic  air  com- 

pressor. Kan..  Fort  Scott — W.  E.  Brooks,  c/o  The 
Brook  Co.  (oil,  feed  and  grain) — equipment 
for  filling  station,  including  two  large  gaso- 

line pumps,  air  compressor  and  steel  tanks 
for  gasoline  and  air. 

Ky.,  I-onisville  —  Buckley  Bros..  Engrs., 
Starks  Bldg. — flour  milling  machinery. 

Ky.,  lAiuisville — Office  of  United  States 
Engineer — one  portable  belt  conveyor  with 
troughed  belt  for  lift  of  10  to  12  ft.  Es- timated  cost    $700. 

Ky.,  lonisville — St.  Joseph's  Infirmary, 4th  St. — machinery  for  proposed  $60,000 laundry. 

Ky.,  Morganfleld  —  Morganfield  Coal  & 
Coke  Co. — coal  mining  equipment,  includ- 

ing steam  hoists,  fans  and  pump.  Esti- mated cost   $25,000. 

Ky.,  Owensboro — J.  Ross  &  Co. — complete tobacco  drying  and  processing  equipment 
for   plant   at   Kingsville,   Ont. 

Mass..  Boston  —  Howes  Mfg.  Co.,  263 
Northampton  St.  (manufacturer  of  Are 
doors  etc.) — chain  mortiser  and  side  sticker 
machine,  also  kalamein  door  machinery  and 
equipment    (new   or  used). Mass.  Gardner  —  Buffington  Co.,  P. 

Bufflngton.  Berkshire,  Purch.  Agt. — wood- working machinery  and  equipment  for  the 
manufacture  of  patented  folding  chair  for 
proposed  factory,  to  contain  10.000  sq.ft.  ot floor  space,  at  Owego,  N.  Y. 

Mass.  New  Bedford — Allen  Woodwork- 
ing Corp.,  3  East  Pope  St.— several  band and  circular  saws,  various  sizes,  also 

planers,  matchers,  lathes,  drills,  tabl  s. 
benches,  pulleys,  shafting,  motors,  etc.,  for 
new  shop. 

Mass.,  Walpole — Trustees  of  the  Norfolk 
County  Agricultural  School — woodworking 
and  shop  tools,  including  lathes,  p  ant-r. 
drills,  reamers,  handsaws,  circular  saw;?, tables,   benches,   etc. 

Mich.,  Detroit — Detroit  Lubricator  Co., 
5938  Trumbull  Ave. — miscellaneous  equip- ment for  proposed  factory. 

Mich.,  Highland  Park — Ford  Motor  Co.— 
equipment  for  billet,  chipping,  blooming  and merchant  mills,   also  for  soaking  pit. 

Minn.,  Minneapolis — G.   R.   Newell  &  Co. 
1st  Ave.  N.  and  3rd  St.  (wholesale  grocers) 
L     B.    Newell,    Purch.    -Agt. — retrigeratinf 

'machinery   for   new    5    story,    122   X    149   ft warehouse. 
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Repairing  Locomotives  in  a 
Machine -Tool  Shop 

SPECIAL  CORRESPONDENCE 

The  first  of  three  articles — Shop  located  on  main 
line  —  Cranes  and  other  handling  equipment 
—  All   classes  of  locomotive   repairs  handled 

DURING  THE  PERIOD  of  business  depression 
and  uncertainty,  two  years  ago,  many  machine- 
tool  shops,  both  large  and  small,  turned  their 

attention  to  work  outside  their  normal  lines  for  the 
purpose  of  keeping  their  plants  open  and  their  workmen 
employed  to  the  fullest  possible  extent  until  such  time 
as  the  machine-tool  market  had  reached  something  like 
a  settled  and  dependable  condition. 

One  such  shop,  fortunate  in  location  as  well  as  in 
the  nature  of  its  regular  product,  did  not  have  far  to 
seek  for  a  line  of 
business  to  which 

its  equipment  was 
adapted,  in  which 
a  part  of  its  exec- 

utive force  and 
some  at  least  of 
its  workmen  were 
already  trained 
and  that  did  not 
involve  vexatious 
new  problems  in 
the  way  of  trans- 

portation of  raw 
material,  market- 

ing, and  delivery. 
The  plant  was  al- 

ready equipped 
with  traveling 
cranes  and  other 

apparatus  for 
handling  heavy 
machine    parts, 
the  main  floor  was  of  concrete  and  provided  with  nu- 

merous pits  over  which  the  heavier  machine  tools  of  the 

shop's  regular  product  had  been  erected,  and  spur  tracks 
from  a  main  line  of  railroad  beside  which  the  plant  was 
situated  already  extended  into  the  yards  and  shops. 
Therefore  it  was  but  logical  that  when  such  a  plant 
was  running  at  but  a  small  part  of  its  normal  capacity, 
the  management  should  turn  its  attention  to  an  almost 
unlimited  business  waiting  just  outside  its  doors. 

FIG.   l^THE  LOCOMOTIVE  BAY 

In  addition  to  these  easily  adaptable  physical  facili- 
ties, the  company  was  fortunate  in  having  as  its  works 

manager  a  man  with  years  of  experience  in  the  motive 
power  department  of  railroads,  while  some  of  his  as- 

sistants were  similarly  qualified  and  not  a  few  of  the 
men  in  the  shop  had  been  recruited  from  railroad  work. 

The  main  building  is  of  brick  and  steel  construction 
and  consists  of  two  parallel  bays  joined  throughout 
their  length  by  single-story  center  section  with  saw 
tooth  roof.     A  two-story  extension,  also  running  the 

full  length  of  the 
building,  adjoins 
one  of  the  bays, 

and  this  exten- 
sion, open  toward 

the  bay,  has  a  gal- 
lery that  provides 

floor  space  for  the 
smaller  machines 
as  well  as  for  tool 
and  stock  rooms. 
The  sides  of  the 
building  are 
mainly  of  glass 
and  steel  and  the 

bays  are  covered 
with  monitor 
roofs  which,  with 
the  sawtooth  roof, 
insure  ample  light 

to  all  parts  of  the 
floor.  Each  bay 
is  served  by  two 

traveling  cranes  and  jib  cranes  are  swung  at  intervals 
from  the  supporting  columns.  Hand  cranes,  and  hand 
and  electric  hoists  serve  the  central  and  side  sections. 

One  of  the  bays  was  used  principally  as  an  erecting 
shop  for  the  larger  machines  of  the  regular  product,  and 
when  the  company  decided  to  take  on  the  overhauling  of 
locomotives  in  addition  to  the  regular  business,  one  bay 
and  a  part  of  the  central  section  were  cleared,  the  spur 
tracks  rearranged  and  additional  tracks  laid  to  cover 
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the  pits  left  by  the  removal  of  the  machinery.  As  all 
the  large  tools  on  the  erecting  floor  were  driven  by 
independent  motors,  the  conduits  for  electric  cables  were 

already  laid  and  there  were  no  "overhead  works"  to  come 
down.    Thus  the  machine  building  plant  became  a  loco- 

FIG.   2 — 90-IN.  WHEEL  LATHE 

motive  repair-shop  almost  overnight,  with  little  or  no 
expensive  additions  or  alterations. 

The  company  employs  about  350  men  on  locomotive 

work  and  is  repairing  an  average  of  eighteen  locomo- 
tives of  all  classes  per  month,  ranging  from  small  yard 

engines  to  200-ton  freight  locomotives  of  the  Santa  Fe 
type.  The  amount  of  repairs  required  upon  the  differ- 

ent engines  varies  to  a  considerable  extent,  but  engines 
are  not  sent  to  this  shop  for  minor  repairs,  so  that 
each  job  amounts  to  something  like  a  complete  overhaul 
and  in  some  cases  to  a  practical  rebuilding. 

Locomotives  to  be  repaired  are  delivered  to  the  shop 
by  the  yard  engine  and  are  immediately  taken  in  hand 
by  a  gang  of  checkers  who  are  competent  to  determine 
what  is  necessary  in  the  way  of  repairs,  and  the  report 

of  these  men  is  compared  with  the  railroad's  repair 
order  accompanying  the  engine.  The  engine  is  then 
dismantled  of  its  minor  parts,  each  part  having  painted 
upon  it  the  number  of  the  engine  and,  when  necessary, 
a  symbol  denoting  on  which  side  it  belongs. 

Separate   departments   are   established   elsewhere    in 

PIG.  3— TRAILER  WHETBLS"  IN  ENGINE  LATHE 

the  shop  for  the  repair  of  rods,  valves,  motion-work, 
etc.,  and  each  part  after  being  cleaned  from  oil  and 
grease  is  dispatched  to  its  respective  department  for 
further  inspection.     The  engine  itself   is  then  lifted 

from  its  driving  wheels  by  two  cranes  and  deposited 
upon  timber  blocking  at  some  convenient  part  of  the 
main  floor,  leaving  the  track  free  for  the  reception  of 
the  next  engine  to  be  delivered. 

As  soon  as  they  are  cleaned,  the  frames,  rods  and 
other  parts  susceptible  to  hidden  cracks  are  painted 
with  a  solution  of  whiting  and  alcohol  which  dries  very 
quickly,  and  are  allowed  to  stand  for  several  hours.  The 
exudation  of  oil  from  an  otherwise  undiscernible  crack 
will  soon  discolor  the  white  surface. 

In  Fig.  1  is  a  veiw  of  the  locomotive  floor,  the  photo- 
graph being  taken  from  the  cab  of  one  of  the  traveling cranes. 

In  dismounting  or  wheeling  a  locomotive,  two  cranes 
are  used.  A  wire  cable  is  wrapped  once  around 
the  smoke  box  and  the  loops  at  the  ends  of  the  cable 
attached  to  the  crane  hooks.  The  rear  end  is  handled  in 

a  special  sling  composed  of  two  pairs  of  I-beams  joined 

FIG.    4 — TOOLS   FOR   ROLLING  JOURN.\LS 

together  at  the  outer  ends  by  wire  cables.  The  rear  ends 
of  the  locomotive  frames  rest  upon  the  lower  beam,  and 
the  crane  hook  is  attached  to  an  eye-bolt  in  the  upper 
beam.  No  difficulty  is  experienced  in  handling  the  heavy 
weight  with  the  two  cranes,  though  close  team  work  on 
the  part  of  the  operators  is  essential. 

There  is  but  one  permanently  located  machine  upon 
the  main  floor  and  that  is  the  90-in.  driving-wheel  lathe 
shown  in  Fig.  2.  Though  trailer  and  truck  wheels  are 
handled  upon  smaller  wheel  lathes  in  other  parts  of 
the  shop  and  even  upon  regular  engine  lathes,  all  wheels 
over  54  in.  in  diameter  come  to  this  machine  and  it  is 
in  operation  night  and  day. 

Turning  Driving  Wheels 

The  tire  setters  have  a  space  on  the  main  floor  ad- 
jacent to  the  wheel  lathe  and  as  each  pair  of  wheels  is 

inspected  it  is  delivered  here  to  have  the  treads  re- 
turned or  new  tires  set  as  may  be  necessary.  That  pair 

of  drivers  out  of  a  set  or  two,  three,  four  or  five  pairs 
that  shows  the  greatest  wear  upon  any  given  engine  is 
given  first  attention.  If  the  condition  of  this  pair  of 

tires  will  permit  re-turning  without  reducing  them  be- 
low a  minimum  limit  of  thickness  they  are  turned  off 

just  enough  to  true  them  up  and  fit  them  to  the  contour 
gage.  The  tires  of  the  remaining  drivers  of  the  same 
engine  must  then  1be  turned  to  the  same  diameter  as  the 
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first  pair,  regardless  of  the  amount  of  metal  removed, 
for  it  is  very  necessary  that  all  drivers  of  a  set  should 
be  of  the  same  diameter. 

The  rough  turning  is  done  with  round  nose  tools  of 
Rex  AA-steel,  ground  by  hand  in  accordance  with  the 
judgment  of  the  operator.  The  finishing  chip  is  taken 
with  two  forming  tools  of  the  same  material,  one  tool 
forming  the  flange  and  a  portion  of  the  tread  while 
the  remainder  of  the  tread  is  taken  care  of  by  the 

other  tool.  These  latter  tools  are  re-ground  upon  the 
surface  grinding  machine  in  the  tool  room. 

Trailer  and  truck  wheels  are  handled  upon  smaller 
lathes  in  other  parts  of  the  shop.  A  pair  of  trailer 
wheels  is  shown  in  Fig.  3,  mounted  in  a  60-in.  engine 
lathe  for  facing  the  hubs  and  re-turning  journals. 
Grinding  is  not  resorted  to  in  any  of  the  operations  on 
wheels  or  axles.  Journals  are  turned  off  sufficiently  to 
make  them  true  and  the  surface  is  then  smoothed  by 
rolling.  A  pair  of  rolling  tools  is  shown  in  Fig.  4,  one 
of  which  is  used  upon  journals  and  the  other  upon  the 
faces  of  wheel  hubs. 

Welding  plays  an  important  part  in  railroad  repair- 
work,  and  this  shop  not  only  has  a  welding  department 
for  such  of  the  smaller  parts  as  can  be  transported 
easily,  but  is  fully  equipped  with  portable  outfits,  both 
gas  and  electric,  for  the  jobs  that  require  the  welding 
to  be  done  in  place.  In  wheel  work,  welding  is  employed 
to  repair  cracked  or  broken  spokes,  and  sometimes  to 
build  up  wheel  centers  that  have  become  worn  because 
of  loose  tires. 

In  Fig.  5  is  shown  a  pair  of  wheel  centers  being  built 
up  by  the  arc  welding  process,  and  in  Fig.  6  is  shown  a 

"close-up"  of  the  periphery  at  the  point  where  the  build- 

FIG.  5— BUILDING  UP  WHEEL-CENTERS  BY  WELDING 

ing  up  was  started.  The  material  used  for  this  purpose 
is  Norway  iron  in  the  form  of  a  special  welding  rod. 
About  i  in.  is  being  added  to  the  radius  of  the  wheel, 
but  this  amount  will  be  considerably  reduced  in  the  sub- 

sequent turning  operation.  In  Fig.  5  the  actual  welding 
is  in  progress,  as  may  be  seen  from  the  intense  light 
from  the  arc  upon  the  protective  screen.  The  portable 
generator  set  may  be  seen  in  the  same  figure,  just 
beyond  the  nearer  wheel. 

The  amount  of  repairs  permitted  upon  a  driving-wheel 
center  by  welding  has  an  arbitrary  limitation.  If  a 
rim  or  more  than  three  spokes  are  broken  the  wheel 
is  scrapped  and  a  new  one  substituted  for  it. 

Crankpins,  if  not  too  badly  worn,  may  be  restored 

to  usefulness  by  re-turning  them,  the  work  being  done 
with  a  portable  machine  applied  to  a  driving  wheel 
wherever  it  may  be,  whether  in  place  on  the  engine  or 
elsewhere,  but  ordinarily  the  crankpin  turner  remains 
in  his  allotted  space  and  the  work  is  brought  to  him  by 

PIG.    6 — THK    BKGIXXIXG   OP  THE   WELD 

the  crane,  as  it  is  easier  to  move  a  pair  of  wheels  than 
the  turning  outfit. 

The  crankpin  turning-machine  is  shown  in  Fig.  7, 
attached  to  a  driving  wheel  and  ready  to  start  the 
operation  of  turning.  The  inner  end  of  the  base  is  ma- 

chined square  with  the  ways  and  bears  upon  a  pair  of 
parallels  against  the  hub  of  the  driving  wheel,  to  which 
it  is  held  by  straps  and  bolts.  The  wooden  blocking  to 
be  seen  in  the  figure  is  for  convenience  in  setting  the 
device. 

After  mounting  the  machine  in  approximate  position 
but  before  finally  tightening  the  bolts  that  hold  it,  the 
center-pointed  screw  A  is  advanced  to  meet  the  original 
center  in  the  crankpin.  With  a  lead  mallet  the  operator 
taps  the  base  of  the  machine  to  drive  it  in  one  direction 
or  another  until  the  center-point  enters  the  center  in  the 

PIG.    7— THE  CRANKPIN   TURNING-MACHINE 

pin  exactly.  The  holding  bolts  are  then  finally  tight- 
ened. A  ring  revolves  in  the  housing  B,  driven  by  the 

air-motor  C  upon  the  end  of  the  pinion  shaft.  Upon 
the  inner  surface  of  this  ring  is  provision  for  holding 
three  turning  tools,  each  adjustable  radially  by  means 
of  setscrews. 
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The  housing  B  slides  upon  the  ways  in  a  direction 
parallel  to  the  axis  of  the  work  and  is  actuated  by  a 
screw  equipped  with  a  ratchet  and  pawl  feed.  For 
roughing  cuts,  if  much  material  is  to  be  removed,  all 
three  tools  may  be  used,  but  for  finishing  cuts,  only  one 
tool  is  left  in  action  in  order  to  secure  roundness  of  the 
pin  and  smoothness  of  its  surface. 

When  the  first  pin  is  finished  the  clamping  bolts  are 
released  and  the  pair  of  drivers  is  picked  up  by  the 
crane  and  its  position  reversed,  this  movement  requir- 

ing but  a  minute  or  two,  whereas  to  carry  the  turning 
outfit  around  to  the  wheel  on  the  other  side  would  take 
much  longer.  Besides  the  blocking  for  supporting  the 
device  would  have  to  be  moved  and  reset. 

Grinding  Printers'  Rollers 
By  B.  W.  Lewis 

THAT  the  process  of  grinding  has  penetrated  indus- 
tries other  than  those  confined  to  the  making  of 

metals  is  shown  by  the  accompanying  illustration,  taken 
at  the  plant  of  the  Ideal  Roller  and  Manufacturing  Co., 

FIG.  1— GRINDING  THE  IDEAL  ROLLER 

Incorporated,  49th  St.  and  First  Ave.,  Brooklyn,  N.  Y. 
The  Ideal  roller  is  composed,  for  the  most  part,  of  lin- 

seed oil  vulcanized  with  sulphur  chloride,  although  there 
are  other  ingredients  necessary  to  give  certain  desired 
properties  to  the  oil.  It  is  centrifugally  cast  and  after 
cooling  is  ground  on  a  lathe  with  grinding  attachment 
as  shown  in  Fig.  1,  to  insure  roundness  and  concentric- 

ity in  relation  to  the  shaft,  or  core. 
The  roller  is  supported  in  bearings,  like  those  in  which 

it  will  run  on  the  press,  that  are  fastened  to  the  lathe 
bed,  and  is  driven  by  face  plate  and  dog.  The  grinding 
wheel,  of  special  material  and  grade,  found  by  experi- 

ment to  be  best  for  the  purpose,  is  set  to  touch  the  roller 
at  the  top.  A  roughing  cut  removes  the  outer  surface 
and  a  finishing  cut  reduces  the  roller  to  size  (tolerance 
0.002  in.)  and  produces  the  required  smoothness. 

Slight  Oversize  at  Center  Desirable 

Because  of  its  great  length  there  is  a  slight  deflection 
in  the  roller  while  it  is  on  the  lathe,  causing  it  to  be 
ground  somewhat  larger  in  the  middle.  Such  oversize 
in  the  middle  is  desirable  because  when  on  the  press  the 
roller  is  subject  to  a  bending  force  that  tends  to  bow 
it  away  from  the  form  at  the  center.  Without  uniform 
pressure  on  the  form  the  printed  page  will  be  streaked. 

The  smooth  surface  given  by  the  grinding  wheel  is 

not  the  best  surface  for  all  kinds  of  work.  A  finish 

called  "grained  surface"  is  given  to  many  rollers.  The 
operation  of  graining  is  performed  as  shown  in  Fig.  2, 
using  a  comb-like  knife  of  tool  steel. 

Casting  is  done  on  a  lathe  specially  arranged  for  the 
purpose.  The  outer  shell  made  of  vulcanized  linseed  oil 
is  cast  in  a  rotating  steel  mold  which  has  been  previ- 

ously lined  with  wax.     After  the  vulcanization  of  the 

     outer  layer,  the  mold,  with  the  shell 
adhering  to  its  inner  surface  is  set  up 
on  a  stand  with  a  special  centering 
bushing  at  the  base  end.  The  inner 
core,  which  consists  of  vulcanized  soya 
bean  oil,  is  then  poured  around  the 
stock.  After  the  air  has  risen  to  the 
top,  a  centering  bushing  is  applied  to 
hold  the  top  of  the  stock  in  the  center 
of  the  mold.  When  the  core  has 
become  solid  (requiring  usually  about 
25  min.)  the  m.old  is  heated  with  a 
gas  flame,  the  wax  runs  out  and  the 
mold  is  drawn  from  the  roller.  The 
roller  is  then  trimmed  at  the  ends, 
protecting  washers  are  applied  and  it 
is  ready  for  the  grinding  operation. 

It  is  not  unusual  to  find  that 
methods  originated  for  metal  working 
operations  are  being  adapted  to  other 
kinds  of  work  and  the  use  of  grinding 
to  improve  quality  and  reduce  costs  is 
among  the  foremost  in  that  respect. 
The  foregoing  example  is  only  one  of 
many  where  soft  materials  are  ground. 

FIG. -GRAINING  THE   ROLLER 
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Industrial  Cost  Accounting  for  Executives 
By  PAUL  M.  ATKINS 

Article  fourteen  deals  with  manufacturing  expenses — Classi- 
fication of  maintenance — Recording  wages  and  salaries — 

Analysis  of  retainer  and  reclamation  of  errors  accounts 

IN  THE  preceding  article  we  discussed  the  question 
of  fixed  charges  and  we  saw  that  because  of  their 

very  fixity  they  presented  certain  important  prob- 
lems to  the  manager.  A  part  of  the  other  principal 

group  of  expenses  will  be  considered  here,  those  which 
are  variable,  and  we  find  that  they,  too,  have  consider- 

able significance  to  the  executive.  In  the  case  of  the 
fixed  charges,  the  interest  lay  in  the  fact  that  they  were 
invariable  and  that  it  was  necessary  to  meet  them  in 
dull  as  well  as  busy  seasons.  Because  of  their  very 
fixity,  however,  they  yield  no  information  as  to  the 
conduct  of  the  business,  while  it  is  just  in  this  respect 
that  the  variable  expenses  are  a  means  of  control  in  the 
hands  of  the  able  manager.  One  of  the  best  ways  in 
which  the  executive  can  inform  himself  in  regard  to 
what  is  going  on  in  the  business  is  by  a  study  of  certain 
variable  expense  accounts. 

Maintenance  Accounts 

One  of  the  most  important  classes  of  expense  accounts 
for  the  manufacturing  departments  in  general  consists 
of  those  in  which  the  costs  of  maintenance  and  repair 
of  the  building  and  equipment  including  furniture  and 
fixtures,  machinery  and  tools,  are  recorded.  It  will  be 
remembered  that  in  the  article  discussing  the  classi- 

fication of  expenses  the  accounts  were  shown  in  con- 
siderable detail  for  the  department  chosen  as  an  illus- 

tration— the  machine  shop.  Experience  has  pretty  well 
established  the  desirability  of  such  a  course,  for  they 
are  records  in  which  large  values  may  be  lost  track  of 
if  not  arranged  to  provide  for 
comparison  and  study. 

There  are  several  ways  in 
which  it  is  convenient  to 
classify  maintenance.  One 
way  is  indicated  in  the  ex- 

pense classification  where  the 
work  and  the  resulting  records 
are  first  grouped  according  to 

departments,  and  then  accord- 
ing to  the  kind  of  equipment 

which  is  the  subject  of  the 
repair.  From  the  point  of 
view  of  the  actual  control  of 
the  operations,  another 
analysis  is  often  helpful,  one 
that  does  not  in  any  way 
interfere  with  the  keeping  of 
the  records  in  the  form 
described  previously.  There 
are  some  repairs  which  come 

at  regular  and  rather  long  intervals  such  as  the  general 
overhauling  of  machines  and  the  periodic  renovation  of 
the  building.  That  is  maintenance  work  which  can  be 
planned  for  relatively  long  periods  ahead  of  the  date  set 
for  its  accomplishment.  In  short,  it  can  be  scheduled  in 
much  the  same  way  as  the  regular  production  can  be 
scheduled. 

The  authority  for  the  actual  performance  of  this 
work  is  usually  transmitted,  first  from  the  factory  man- 

ager to  the  plant  engineer  in  the  form  of  instructions 
to  take  charge  of  his  department  as  defined  in  the 
organization  manual  and  to  perform  such  specific  duties 
as  may  be  incorporated  in  his  standard  practice  instruc- 

tions, one  of  which,  of  course,  would  be  to  see  that  the 
periodic  overhauling  is  performed.  He  would  issue 
his  orders  for  the  specific  performance  of  the  work 
in  the  shape  of  what  is  often  called  a  work  order,  an 
illustration  of  which  is  shown  in  Fig.  41.  The  mainte- 

nance workers  should  receive  from  their  foreman  on 
the  strength  of  this  order,  time  tickets  that  would  serve 
both  as  instructions  to  them  and  as  a  means  of  record- 

ing their  time  spent  on  the  job. 
The  second  class  of  maintenance  tasks  includes  those 

which  are  also  regular  but  which  come  at  frequent  in- 
tervals, every  day,  every  week,  or  at  least  as  often  as 

once  a  month.  The  sweeping  of  the  floors,  the  clean- 
ing and  oiling  of  the  machinery,  the  removal  of  chips, 

and  various  other  tasks  of  that  kind,  which  may  be 
characterized  as  factory  housekeeping,  fall  in  this 
group.     Such  work  can  also  be  planned,  scheduled  and 

For      the      author's      forthcoming book.     All  rights  reserved. 
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FIG.  42— SPECIAL  REPAIR  ORDER 

dispatched  in  considerable  detail  though  often  quite  in- 
formally. It  is  usually  authorized  by  means  of  standing 

orders  to  those  who  are  responsible  for  the  work,  such 
as  the  department  foremen  and  head  janitor. 

The  third  group  comprises  the  occasional  breakdowns 
that  will  take  place  in  spite  of  the  most  careful  antici- 

pation of  any  trouble.  They  are  unforeseen,  and 
naturally  cannot  be  scheduled,  though  it  is  often  quite 
essential  that  they  be  dispatched  without  delay  when 
they  do  occur.  They  are  usually  authorized  by  means 
of  a  special  repair  order  such  as  is  illustrated  in  Fig.  42, 
or  by  a  work  order  like  that  shown  in  the  preceding 
figure. 

It  is  essential  to  note  that  for  all  the  orders,  includ- 
ing the  standing  order,  directions  are  given  as  to  what 

expense  account  is  to  be  charged  with  the  costs  which 
result  from  the  performance  of  the  task.     The  expense 
account  symbol  should  be  placed  on  every  time  ticket, 
material  issue  or  any  other  paper  which  is  used  in  con- 

nection with  the  order  so  that  every  element  of  cost  may 
be  correctly  charged.     In  the 
case    of    work    orders,    it    is 
essential  also  that  their  num- 

ber be  shown  in  addition  to 
the  expense  symbol  for  it  is 
often  important  to  know  how 
much  the  individual  order  has 
cost.       This     is    particularly 
true    for    equipment    because 
the     record     thus     made     is 
entered  on  the  form  shown  in 
Fig.     38    in    the    preceding 
article     (equipment     record) 
and  is  of  very  great  assistance 
in  the  scheduling  of  expenses 
and    the    makeup    of   earned 
burden  rates. 
One  of  the  maintenance 

accounts  —  that  for  tools  — 
needs  consideration  from  an- 

other point  of  view.  It  will 
be  remembered  that  in  the 
preceding  article  the  state- 

ment was  made  that  often  no 

reserve  for  depreciation  ac- 
count was  maintained  for 

tools.  The  reason  is  that 
many  tools  are  used  up  with 
such  rapidity  that  the  rate  of 
depreciation  would  be  two  or 
three  hundred  per  cent  a  year 
and  the  tool-keeping  necessary 
to  maintain  records  under 
such  conditions  would  cost  far 
more  than  any  offsetting  gain. 
A  similar  method,  and  one 
that  has  worked  satisfactorily 

under  a  wide  variety  of  con- 
ditions, is  to  charge  to  the 

inventory  account  for  tools 
only  one-half  the  value  of  all 
new  tools  except  for  those 
which  are  used  to  replace 
worn  out  tools.  The  other 
half  of  the  value  in  the  care  of 
new  acquisitions  and  the 
entire  cost  for  renewals 
should  be  charged  to  the  tool 

maintenance  account  of  the  department  in  which  the 
tools  are  to  be  used.  Of  course,  as  long  as  purchased 
tools  remain  in  their  original  packages  in  the  stores 
department  they  should  be  carried  ̂ t  cost  value  in  the 
stores  account  and  the  entries  made  at  the  time  they 
are  issued  for  use. 

Conditions  Regarding  the  Tool  Account 

The  reasoning  back  of  the  arrangement  is  as  follows : 
For  a  going  business  the  average  condition  of  the  tools 
is  about  one-half  worn  out.  Therefore,  one-half  cost 
value  represents  a  fair  inventory  value  at  any  par- 

ticular time.  Replacements  then,  simply  represent  the 
cost  of  maintaining  the  tool  inventory  in  a  normal  con- 

dition. At  the  time  additional  tools  are  acquired,  it 
means  that  for  a  while  the  tool  inventory  is  somewhat 
undervalued  but  the  variation  is  so  small  as  to  be  of  no 
importance  and  may  properly  be  neglected,  for  the 
method  greatly  simplifies  the  cost  records  and  is 
accurate  enough  for  all  practical  purposes.    A  very  help- 
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ful  form  for  a  tool  record  which  may  be  used  in  this 
connection  is  shown  in  Fig.  43.  It  differs  materially 
from  the  form  shown  in  Fig.  38  of  the  preceding  article 
that  was  designed  as  a  record  for  relatively  permanent 
equipment.  A  set  of  cards  like  the  one  shown  here 
should  be  prepared  to  support  the  tool  account  in  the 
general  ledger. 

The  dividing  line  between  the  various  maintenance 
accounts  is  often  rather  hazy.  The  important  thing  in 
this  connection  is  to  have  the  line  drawn  clearly  rather 
than  balance  with  great  nicety  the  border  line  cases.  It 
must  be  borne  in  mind  in  setting  up  the  accounts  that 
there  are  factory  needs  as  well  as  departmental  needs 
and  both  must  be  considered  in  reaching  a  decision.  It 
might  very  well  be  that  for  certain  departments  one  ex- 

pense account  could  very  easily  cover  the  field  occupied 
by  two  in  some  other  department,  but  still  it  would  be 
unwise  to  combine  the  two  in  the  department  in  question 
for  it  would  preclude  the  possibility  of  securing  totals 
of  various  classes  of  maintenance  expenses.  With  the 
arrangement  as  outlined  in  the  article  on  expense  classi- 

fication it  would  be  very  simple  to  find  out  the  total 
spent  for  the  maintenance  of  machinery,  for  example, 
by  summing  up  the  departmental  expense  accounts  for 
the  item.  Of  course,  it  is  quite  possible  that  a  single 
department  may  have  certain  peculiar  maintenance  ex- 

penses— the  repair  of  the  cupola  in  a  foundry,  for 
instance — which  should  properly  have  a  maintenance 
account  to  itself  and  essentially  for  the  same  reason,  to 
keep  the  different  classes  of  maintenance  expenses  segre- 

gated on  the  same  basis. 

The  Wages  and  Salaries  Accounts 

The  other  important  group  of  accounts  which  is 
usually  found  in  the  manufacturing  departments  is  that 
in  which  the  wages  paid  the  indirect  workers  are 
recorded,  and  other  wages  which  are  allocatable  in  a 
satisfactory  fashion  elsewhere.  In  some  few  cases,  a 
single  account  for  a  department  may  be  sufficient  but 
often  a  group  of  accounts  is  necessary.  Subdivisions 
for  inspectors,  move-men,  instructors,  planning  and 
dispatch  clerks,  retainers  and  supervision,  to  follow  the 
classification  suggested  in  Article  XII  of  the  series,  are 
often  found.  Some  of  these  accounts  may  appear  un- 

usual and  a  few  words  of  explanation  may  be  necessary. 
Perhaps  some  of  the  readers  may  remember  that  in 

the  article  in  which  the  functionalization  and  organiza- 
tion of  a  business  was  discussed  the  inspection  depart- 

ment was  placed  directly  under  the  factory  manager. 
Yet,  in  the  classification  shown  in  the  article  dealing 

with  expense  classification,  an  account  for  inspectors' 
wages  is  shown  for  the  machine  shop  department.  The 
apparent  divergence  can  be  reconciled  without  any  diffi- 

culty, however.  Its  place  in  the  organization  is  properly 
that  shown  in  the  article  dealing  with  that  subject.  The 
inspectors,  no  matter  where  their  work  may  be,  should 
be  under  the  direction  of  a  head  inspector  who  should 
not  come  under  the  supervision  of  any  one  whose  prime, 
not  to  say  whose  sole,  interest  lies  in  getting  out  pro- 

duction. In  most  factories,  however,  it  will  be  found 
that  the  inspectors  commonly  test  the  output  of  a  cer- 

tain department  and  seldom  change  to  that  of  another. 
Even  though  they  do,  there  is  seldom  any  question  as  to 
the  department  whose  work  they  are  inspecting.  Under 
these  conditions,  it  is  quite  easy  to  charge  the  time  of 
the  inspectors  to  an  account  of  the  department  which  is 

benefited  by  their  services.  The  chief  inspector's 
salary  can  be  allocated  on  a  pro  rata  basis,  and  in  this 

way  a  whole  set  of  departmental  expense  accounts  may 
be  eliminated  since  wages  are  almost  the  only  cost  of 
operating  an  inspection  department.  What  few  other 
expenses  exist  can  be  charged  to  the  proper  expense  ac- 

counts of  the  department  for  which  the  inspectors  are 
working.  Another  and  more  important  advantage  is 
that  it  eliminates  an  expense  distribution  and  hence 
gives  more  accurate  expense  allocation. 

Very  much  the  same  thing  can  be  said  in  the  case  of 
move-men,  except  that  in  this  case,  it  is  not  at  all  essen- 

tial that  they  be  organized  in  the  form  of  a  separate 
material  transportation  department.  In  most  cases,  the 
move-men  work  within  a  single  department  and  inter- 
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departmental  transportation  can  easily  be  provided  for 
by  directing  that  each  department  shall  be  responsible 
for  the  movement  of  materials  from  it  to  the  place 
where  they  are  going. 

Instructors  are  in  such  cases  really  a  part  of  the 
supervisory  force  and  in  most  instances,  form  an  im- 

portant aid  to  that  function.  In  some  concerns,  how- 
ever, they  are  organized  as  a  part  of  the  training  de- 

partment and  bear  something  like  the  same  relationship 
to  the  departments  in  which  they  are  actually  located  as 
do  inspectors.  If  for  these,  or  any  other  reasons,  it  is 
desired  to  keep  a  separate  record  of  the  cost  of  such 
service  then  it  is  desirable  to  have  an  account  of  this 
kind.  It  is  particularly  true  when  instructors  are  paid 
a  bonus  dependent  on  the  efficiency  of  the  instruction 
which  they  give. 

Planning  and  dispatch  clerks  are  really  members  of 
the  planning  department  who  are  located  in  the  several 
direct  manufacturing  departments  to  operate  the  dis- 

patch wards  and  regulate  the  movement  of  the  work 
through  the  departments.  The  purpose  of  a  separate 
account  for  them  is  to  eliminate  the  necessity  of  dis- 

tributing that  additional  amount  of  the  expense  of  the 
planning  department.  At  the  same  time,  it  is  quite 
essential  that  these  wages  be  kept  separate  from  the 
others,  so  that  the  total  expense  of  the  planning  de- 

partment may  be  ascertained  at  any  time  for  control 

purposes. Another  account  in  the  group  is  one  called  the 
retainer  account  and  to  it  should  be  charged  all  the  time 
of  workers  who  are  paid  to  remain  on  the  premises  of 
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the  company,  but  who  are  not  engaged  in  any  task 
which  renders  a  benefit  to  the  concern.  There  are  many 
occasions  when  such  losses  occur.  Unanticipated  ma- 

chine breakdowns,  trouble  with  materials,  failure  to 
deliver  materials  as  directed,  trouble  with  tools,  etc., 
and  other  similar  reasons  will  cause  workers  to  remain 

idle  through  no  fault  of  their  own.  It  is  only  appro- 
priate, of  course,  that  they  shall  be  paid,  but  it  is 

equally  appropriate  that  their  time  shall  not  be  charged 
to  any  order  or  expense  account  which  does  not  receive 
any  benefit.  The  account  is  one  of  the  most  useful 
records  for  control  purposes  that  is  to  be  found.  It  is 
often  desirable  to  have  it  carefully  analyzed  in  case  its 
total  is  more  than  a  very  small  amount.  If  special  time 
tickets  like  those  shown  in  Fig.  44  are  used  for  record- 

ing time  of  workers  spent  in  this  way,  the  analysis  is 
easily  made. 

The  account  for  supervision  is  for  the  wages  of  the 
foremen  and  subforemen.  Its  purpose  and  the  charges 
to  it  are  so  evident  as  not  to  need  further  explanation. 
Other  subdivisions  may  bet  set  up,  of  course,  to  meet 
the  special  needs  of  certain  departments. 

In  addition  to  these  two  large  groups  of  expense 
accounts  there  are  several  others  that  will  appear  in 
many  departments.  If  power  in  any  form  such  as 
electricity  and  gas  is  purchased  from  outside  suppliers, 
an  account  for  Heat,  Light  and  Power  is  necessary.  If 
the  power  is  produced  by  the  plant  itself,  the  account  is 
not  needed  because  the  power  charge  will  be  obtained 
through  the  distribution  of  expenses  to  make  up  the 
departmental  burdens,  a  subject  discussed  later. 

It  is  usually  desirable  to  have  a  separate  account  for 
each  department  to  which  the  liability  insurance 
premiums  may  be  charged.  These  fluctuate  from  month 
to  month  depending  on  the  amount  of  the  payroll.  A 
miscellaneous  expense  account  should  be  set  up  for  each 
department  to  which  the  occasional  item  may  be 
charged.  Otherwise,  it  would  be  necessary  to  force  the 
item  into  some  other  expense  account  and  reduce  its 
value  very  materially  for  purposes  of  comparison,  and 
in  that  way  limit  its  utility  as  a  means  of  control. 

The  Reclamation  of  Errors  Account 

Two  other  accounts  need  brief  mention  before  closing 
the  discussion  of  manufacturing  expenses.  One  is  the 
reclamation  of  errors  account  that  was  briefly  explained 
in  the  preceding  article.  It  may  appear  at  first  glance 
as  though  there  was  some  confusion  between  this 
account  and  the  retainer  account  previously  described. 
Charges  to  both  accounts  are  made  because  of  mistakes, 
for  it  is  really  only  due  to  mistakes  that  men  are  ever 
allowed  to  remain  idle.  The  retainers  may  be  thought 
of,  however,  as  the  costs  of  errors  of  omission  and  of 
failures  to  think  far  enough  ahead,  while  to  the  reclama- 

tion of  errors  account  should  be  charged  those  errors 
of  commission  occurring  when  work  has  been  done,  but 
done  badly. 

The  other  account  referred  to  is  one  for  supplies. 
There  is  hardly  a  department  that  will  not  have  need  for 
such  an  account  to  which  all  kinds  of  materials  used  in 
the  operation  of  the  department  and  not  properly 
chargeable  to  any  other  expense  account  of  the  depart- 

ment may  be  debited.  In  case  materials  going  directly 
into  the  product,  like  nails,  glue,  paint  and  enamel  are 
not  charged  to  the  orders  on  which  they  are  used  for 
one  reason  or  another,  but  are  charged  to  this  account, 
it  ought  to  be  subdivided  into  two  sections — one  for  the 
direct  materials  and  the  other  for  the  ordinary  supplies. 

Corrections  for  Part  Two  of  "Factors  Gov- 

erning the  Strength  of  Gear  Teeth" 
In  the  article  on  "Factors  Governing  the  Strength  of 

Gear  Teeth"  by  Douglas  T.  Hamilton,  appearing  on  page 
787,  Vol.  58  of  the  American  Machinist,  two  errors  ap- 

peared which  need  correction  in  order  to  give  a  complete 
description  of  the  matter  under  consideration. 

The  first  error  is  on  page  788,  third  line  above  Table 
IV.    The  figure  number  referred  to  in  this  line  should 

rPifch  tine ^'Base  line 

w^m^'^^m^^!m^?m^^^^^^:^:m^mi^^m?mm^^^m^w^ 

v^mm^mmmmmmmmmm^mm^mmmmm m^mmTmmmm 

Section  oT  Pinion  Tooth  on  Normal  Plane 

-Pifch  line 

i^'Base  Una 

w/M'/mmmyy////m'Ammim^^^^^^^ 

B 

FIG.    7 — "PATH   OF   CONTACT"   OF  HELICAL.  GEAR   TEETH 
IN  TWO  POSITIONS  ;  ALSO  METHOD  OF 

OBTAINING  STRENGTH  FACTOR 

be  Fig.  4  instead  of  Fig.  5.  On  page  790  the  second 
error  occurs.  The  cut  on  that  page,  indicated  as  Fig.  7, 
is  part  of  Table  IV  appearing  on  page  788.  Fig.  7  has 
been  left  out  and  is  shown  in  the  illustration  herewith. 
This  illustration  graphically  represents  a  diagrammatic 
method  of  determining  the  strength  of  helical  gear 
teeth,  and  particularly  the  location  of  the  point  of  the 
tooth  through  whibh  the  greatest  load  is  taken. 
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Advance  Payments  on  Special  Machinery 
By  JOHN  R.  GODFREY 

Johnson  refuses  to  buy  built-to-order  machines  without  pajang  part 
of  the  cost  with  order  and  the  remainder  as  the  work  progresses, 

and  gives  the  machine-tool  salesman  some  advice  along  that  line 

JOHNSON  has  been  throwing  another  bomb  into  the 

machine  tool  camp — but  not  at  the  builders  so  much 
as  at  the  buyers.  I  guess  it  startled  one  side  as 

much  as  the  other.  He  wanted  some  special  milling 
machines  or  rather  special  fixtures  and  attachments 
for  standard  machines,  because  he  is  strong  on  using 
standard  stuff  as  far  as  possible.  Only  in  this  case  the 
attachments,  or  fixtures,  cost  as  much  as  the  machines. 

He'd  already  sprung  the  royalty  proposition,  as  I 
told  you  some  time  ago,  and  says  it's  the  only  fair  way 
to  do.  He's  saving  money  every  day  and  the  machine 
builder  gets  a  nice  little  check  periodically  on  the  sav- 

ings made.    Now  he's  carrying  it  a  bit  further. 
Johnson  and  the  milling  machine  man,  who  was  one 

of  the  kind  of  dealers  who  really  go  after  orders  and 

don't  wait  for  them,  to  be  handed  up  on  a  platter,  had 
come  to  an  agreement  as  to  price,  which  was  plenty 
but  not  unreasonable,  all  things  considered. 

"And  now,  Mr.  Miller,  what  about  terms?  These 
machines  run  into  a  lot  of  money  and  are  special.  No 

use  to  anyone  else.    What  about  pajnnents?" 
"Oh,  Mr.  Johnson,  don't  talk  about  money.  We  know 

you  are  good  as  gold,  we  know  you  always  pay  promptly, 

and  we'll  take  our  chance  on  getting  our  money  when 
we  deliver  the  machines." 

Getting  Stuck  with  Special  Machines 

"Them  is  nice  words,  Mr.  Miller,"  says  the  old  man, 
"and  I'm  not  so  used  to  flattery  that  they  don't  sound 
good  to  my  ears.  But  I  happen  to  know  that  you  said 
the  same  thing,  or  at  least  acted  the  same  way,  with 
the  Acme  Motor  Co.  and  got  stuck  good  and  plenty. 
Now  you  want  to  play  the  same  game  with  me  and  take 
a  chance  on  my  turning  crooked,  or  getting  hit  by  a 
trolley,  or  something  else.  You  must  be  either  a  million- 

aire or  an  easy  mark.  In  either  case  it's  a  rotten  way 
to  do  business.  What  you  machine  tool  men  need  is  a 

backbone  instead  of  a  wishbone.  Here  you've  made  the 
automobile  game  possible  and  you  haven't  the  nerve  to 
profit  by  their  example. 

"You  seem  to  have  forgotten  that  when  autos  were 
new  and  not  in  such  demand,  they  made  you  come  across 
with  a  good,  healthy  deposit  of  cash — from  a  quarter  to 
half  the  cost  of  the  buzz  wagon,  with  the  order.  They 

built  the  car  with  your  money  and  didn't  take  any 
chances  with  cancellations  if  you  happened  to  change 

your  mind.  Well,  that's  what  you  ought  to  do  with  all 
special  machinery. 

"If  I  built  a  special  motor  for  any  bird  who  wasn't 
satisfied  with  my  regular  product,  he'd  pay  me  twenty- 
five  per  cent  with  the  order  and  another  twenty-five 
per  cent  when  the  job  actually  started  through  the  shop. 

Half  of  the  remainder  would  have  to  come  along  when 
the  work  was  half  done  and  the  last  twenty-five  per 
cent  when  the  motor  was  delivered  for  shipment.  Regu- 

lar stuff  is  different — but  you  haven't  any  business 
fooling  with  specials  unless  you  are  fully  protected." 

"But  the  other  builders  might  take  it  without  those 
terms  and  you'd  lose  the  order." 

Rather  Lose  the  Order  Than  the  Money 

"Son,  I'd  a  durn  sight  rather  lose  the  order  than  the 
money  for  the  motor.  I'll  take  a  chance  on  the  order 
but  if  any  bird  gets  me  to  build  him  a  special  motor, 

he  pays  for  it  without  a  lawsuit.  I'm  ordering  your 
milling  machine  because  I  want  your  kind.  A  few 

dollars  one  way  or  the  other  doesn't  matter.  It's  pro- 
duction I'm  after.  I'd  not  only  give  you  the  order  on 

the  terms  I  named  but  I'd  think  a  lot  more  of  your 
business  ability  and  backbone,  if  you'd  said  it  first. 
A  man  hasn't  any  right  to  cancel  an  order  for  special 
machinery  except  under  extraordinary  circumstances, 
and  then  he  should  do  his  darndest  to  make  good  on  the 
total  cost  to  date  of  cancellation. 

"But  there's  a  lot  of  men  who  take  a  chance  on  order- 
ing stuff,  hoping  they'll  need  it,  and  cancelling  on  the 

least  provocation,  leaving  you  to  hold  the  bag.  Don't 
let  'em  get  away  with  it  any  longer.  Get  some  sand 
in  your  craw  and  demand  partial  payment  with  the 

order  and  the  rest  as  the  work  goes  on.  You  won't  lose 
a  thing  by  it  and  you'll  save  money  in  the  long  run." 

It  isn't  ofter  that  a  buyer  gives  the  seller  pointers 
or  terms — but  isn't  Johnson  right? 

Steel  for  Brinell  Balls 
In  measuring  the  hardness  of  metals  by  the  Brinell 

method,  a  hardened  steel  ball  is  forced  into  the  specimen 
by  hydraulic  pressure,  the  amount  of  penetration  serv- 

ing as  an  indication  of  the  hardness  of  the  sample. 
Difficulty  has  been  found  in  measuring  the  Brinell  hard- 

ness of  steel  having  a  hardness  over  500  B.h.n. 

An  attempt  has  been  made  by  the  Bureau  of  Stan- 
dards for  the  past  three  or  four  years  to  obtain  a  very 

hard  steel  which  will  carry  the  load  of  3,000  kg.  without 
fracture,  but  up  to  the  present  without  success.  Tung- 

sten carbide  has  been  suggested,  but  it  has  been  im- 
possible to  obtain  this  material  in  suitable  condition  in 

either  this  country  or  Germany.  Recently  a  very  hard 

vanadium  steel  made  at  the  bureau's  laboratories  has 
been  tried  and  shows  promise  of  success.  More  of  it 
will  be  made,  and  if  future  experiments  are  successful, 
an  important  advance  in  the  art  of  hardness  testing 

may  result. 
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Why  Our  Letters  Produce 
More  Profits 
By  Sherman  Perry 

Corresponding  Advisor,  Tlie  American  Kolling  Mill  Co. 

A  LITTLE  more  than  three  years  ago  anyone  looking 
over  the  everyday  letters  of  the  American  Rolling 

Mill  Co.  would  have  found  that  they  were  very  much 
like  the  letters  of  any  other  large  firm.  In  diction,  our 
letters  were  full  of  old,  hackneyed,  threadbare  busi- 

ness phraseology,  typical  of  the  correspondent  who  feels 
that  letter  writing  is  no  different  from  what  it  was 
centuries  ago.  It  had  never  occurred  to  some  of  our 
correspondents  that  every  letter  should  be  a  sales  letter 
— forceful,  logical,  convincing.  Even  from  a  mechanical 
standpoint,  there  was  no  similarity.  Each  stenographer 
followed  her  own  idea  as  to  form  and  arrangement. 
In  a  word,  three  years  ago,  Armco  letters  did  not  have 
one  single  outstanding  family  characteristic. 

The  things  for  which  we  constantly  strive  now  in 
Armco  letters  is  to  make  every  letter  a  sales  letter, 
regardless  of  the  department  in  which  it  is  written.  To 

get  this  idea  across  to  our  dictators  and  stenographei's, 
we  began  by  issuing  a  weekly  letter  bulletin.  This 
bulletin  is  a  single  page  8Jxll  in.  In  it  we  try  to  put 
some  practical  information  on  letter-writing  as  applied 
to  our  particular  business.  The  bulletin  is  brief  enough 
so  that  it  can  be  read  in  about  three  minutes.  It  is 
then  filed  in  a  folder  furnished  by  the  correspondence 
department  and  kept  for  reference.  In  the  160  bulletins 
that  we  have  put  out,  we  have  been  able  to  cover  in  a 
most  practical  manner  Armco  problems  of  letter-writing. 
About  300  persons  in  our  offices  and  operating  depart- 

ments read  the  letter  bulletin  regularly.  If  they  miss  a 
number,  they  will  call  up  and  ask  for  it.  The  folders  of 
letter  bulletins  are  their  weekly  lessons  in  letter-writing. 
They  value  these  bulletins  and  keep  them  in  their  desks 
as  a  handy  reference.  Correspondents  have  frequently 
referred  to  the  letter  bulletins  as  the  Armco  letter- 
writing  bible.  In  fact  is  was  the  practical  information 
which  this  single  sheet  carried  each  week  that  com- 

pletely sold  our  organization  on  the  value  of  corres- 
pondence supervision. 

Actual  and  Constant  Supervision 

After  the  bulletins  had  paved  the  way,  we  went  to 
the  correspondents  and  asked  them  for  carbon  copies 
of  their  letters.  We  told  them  that  we  wanted  to  look 
over  these  copies  and  to  see  if  we  could  help  them  with 
the  problems  that  actually  came  across  the  desk.  The 
correspondent  was  only  too  glad  to  get  this  assistance. 
Copies  of  his  letters  now  come  regularly  to  the  corre- 

spondence department  where  they  are  gone  over  care- 
fully. Wordiness  is  cut  down  and  the  extermination  is 

carried  on  against  the  old  type  of  commercial  phrasing, 
better  known  as  commercial  chestnuts.  Frequently  a 
letter  is  entirely  re-written 

Sales  letters  are  gone  over  from  the  standpoint  of 
salesmanship.  It  is  our  aim  to  have  Armco  sales  letters 
carry  specific,  concrete  facts,  rather  than  generalities. 
We  want  our  sales  letters  aimed  at  the  need,  benefit  and 
profit  of  the  reader.  We  want  the  reader  to  know  the 
facts  about  our  product.  And  if  we  do  the  job  well,  we 
tell  the  prospect  something  different  from,  and  more 
valuable  than,  the  things  our  competitors  tell  him. 
^After  this  inspection,  the  carbon  copies  are  returned 

at  MPd%eTown"ohia   ***  ''""°"'''  Conference  of  Business  Editors 

to  the  correspondent  for  his  consideration.  He  uses  his 
judgment  and  accepts  that  which  seems  good  to  him. 
Frequently  the  correspondent  and  the  correspondence 
supervisor  sit  down  and  frankly  discuss  the  particular 
problem  and  how  best  to  solve  it.  In  this  way,  each 
learns  from  the  other,  and  the  correspondence  super- 

visor pools  and  passes  out  the  information  to  the  entire 
organization. 

Carbon  copies  also  reveal  the  defects  of  the  trans- 
criber. These  mistakes  are  recorded  on  a  slip  of  paper 

and  sent  to  her.  She  is  told  definitely  just  what  her 
mistake  is  and  how  to  correct  it.  In  fact  everything 
that  we  do  in  the  way  of  correspondence  supervision 
tries  to  develop  maximum  teamwork  between  the  dicta- 

tor and  the  transcriber. 

Better  Letters  at  Less  Cost 

All  this  tends  to  cut  cost  and  speed  up  production 
through  the  elimination  of  worn-out,  meaningless  ex- 

pressions. We  have  cut  down  on  many  of  our  letters  as 
much  as  50  per  cent  in  length.  Through  standardized 
letter  form — that  is  following  the  definite  plan  of  letter 
make-up — the  transcriber  turns  out  more  letters.  A 
time  study  showed  that  we  save  50  hours  on  each  10,000 
letters  by  writing  the  date  in  the  upper  right  corner, 
by  eliminating  superfluous  punctuation,  and  by  using 
the  block  paragraph.  At  first  our  stenographers  did 
not  take  kindly  to  the  idea  of  standardizing  the  appear- 

ance of  Armco  letters.  They  could  not  see  the  value  of 
it.  But  now  they  know  that  standardization  makes  the 
work  of  the  transcriber  as  easy  and  simple  as  it  is 
possible  to  make  it. 

Out  of  correspondence  supei-vision  has  come  out  two 
booklets  "The  Mechanics  of  Correspondence"  and  "Prin- 

ciples of  Good  Correspondence."  "The  Mechanics  of 
Correspondence"  is  a  stenographer's  manual.  In  it  she 
finds  the  an.swers  to  the  many  problems  that  come  up 
in  her  work:  problems  of  punctuation,  syllable  division, 
word  usage,  abbreviations,  the  use  of  figures,  capitaliza- 

tion, titles,  directing  mail,  and  the  effective  use  of  the 
typewriter.  She  also  has  a  list  of  800  words  that  are 
diflScult  to  spell  and  a  list  of  1,200  words  peculiar  to  our 
particular  business.  Each  word  is  divided  into  syllables, 
the  accents  marked,  and  in  addition  she  is  given  the 

correct  shorthand  outline.  "The  Mechanics  of  Corres- 
pondence" is  brief  and  to  the  point.  In  80  pages,  6x9 

in.,  it  gives,  in  the  least  possible  space,  the  answers  to 
our  problems.  The  booklet  is  thoroughly  indexed  for 
reference. 

"Principles  of  Good  Correspondence"  is  a  64-page 
booklet,  also  6x9  in.  All  the  material  has  been  gathered 
from  our  experience.  The  correspondent  can  read  it  in 
an  evening,  and  he  can  read  it  with  all  the  satisfaction 
that  he  is  getting  something  that  he  can  use  on  the  job. 
It  is  his  reference  book  on  letter-writing.  And  when- 

ever mistakes  are  found  in  any  of  his  carbon  copies, 
he  gets  a  slip  of  paper  referring  him  to  a  certain  page 

of  the  "Principles  of  Good  Correspondence"  where  he 
can  find  material  that  will  help  him.  By  this  method 
of  using  the  reference  much  time  is  saved. 

The  third  unit  of  our  booklets  is  in  manuscript 
form.  It  is  on  business  English,  a  subject  vital  to  good 
correspondence.  It  will  contain  about  32  pages,  6x9  in. 
The  material  has  been  collected  by  reading  10,000 
Armco  letters.  Both  the  correspondent  and  the  trans- 

criber can  use  it  with  an  assurance  that  it  contains  the 
answers  to  almost  any  questions  on  business  English 
that  come  up  in  our  organization. 
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Machining  the  Wright  Aviation 

Engine  Cylinder  Block 
By  FRED  H.  COLVIN 
Editor,  American  Machinist 

The  first  of  a  series  of  articles  —  Problems  in  boring  and 
tapping  the  aluminum  block  for  a  long,  threaded  steel  sleeve 

— Securing  close  contact  for  conducting  heat  of  combustion 

THE  CYLI
NDERS  of 

the  Wright,  Hispano- 

type  aeronautical  en- 
gine, are  of  such  unusual 

construction  that  in  order 

to  appreciate  the  machin- 

ing problems,  it  is  neces- 
sary to  thoroughly  under- 

stand its  construction.  For 
that  reason  a  view  of  the 

motor.  Fig.  1,  and  the  sec- 
tional view  of  a  portion  of 

the  cylinder  block,  Fig.  8, 
with  two  of  the  cylinder 

sleeves  in  position  are 
shown  herewith.  The  com- 

pleted block  has  four  cyl- 
inders. The  motor  has 

two  of  these  blocks  set  at 
an  angle  of  90  deg.,  making 

the  well  known  300-hp. 

eight-cylinde
r,  

V-type 
airplane-engine.

 

The  cylinder  block  is  an 
aluminum  casting  while 
the  cylinder  sleeve  is  a 
special  alloy  forging, 
threaded  for  a  length  of 
over  7  in.  and  screwed  into 
the  cylinder  block  the  en- 

tire distance.  This  form 
of  construction  was  orig- 

inally adopted  in  order  to 
secure  an  intimate  contact  between  the  cylinder  sleeve 
and  the  aluminum  casting  which  carries  the  water 
jacket,  to  more  effectually  conduct  the  heat  away  from 
the  cylinder  sleeve.  In  addition,  there  must  be  an  inti- 

mate contact  between  the  head  of  the  cylinder  sleeve 
and  the  top  of  the  bore  in  the  cylinder  block. 
The  requirements  for  accuracy  naturally  demand 

great  care  in  the  molding  and  casting  of  the  cylinder 
blocks.  The  way  in  which  the  castings  are  gated  so  as 
to  insure  an  even  flow  of  metal  during  the  pouring 
operation  is  shown  in  Fig.  2.  The  metal  is  poured 
simultaneously  into  both  ends  of  the  mold  through 
sprues  shown  at  opposite  corners  and  provision  of 
ample  risers  on  the  top  of  the  casting  insures  complete 
filling  of  the  mold  and  affords  opportunity  for  the 
escape  of  gases  and  small  particles  of  dirt,  thus  assuring 

FIG.    1— COMPLETE   MOTOR 

Outline 
of  Operations 

Anneal  casting Drill,  counterbore  and 
Layout  for  milling 

tap 

Mill  top  and  bottom Bore  valve  openings 
Drill,  counterbore  and Finish  bore 

spotface 
Drill  for  spark  plugs 

Rough  bore Tap  for  sleeves 
Mill  ends  and  pads Water  test 
Semi-finish  bore Crown  face  for  sleeve 

a  sound  casting.  The  cast- 
ings are  afterward  an- 

nealed by  heating  to  600 
deg.  F.  and  allowed  to cool  slowly. 

The  importance  of  con- 
ducting the  heat  rapidly 

and  uniformly  is  indi- 
cated by  the  close  toler- 

ance to  which  the  cylinder- 
block  castings  are  held. 
The  thickness  of  the 
water-jacket  wall  may 
vary  only  Ja  in.  plus  or 
minus,  from  its  nominal 
thickness  of  il  in.  The 

water  jacket  is  tested  to 
30  lb.  pressure  and  is  then 
treated  to  a  coat  of  special 
enamel  under  a  pressure 
of  approximately  70  lb.  as 
shown  in  Fig.  3.  The 
sleeves  are  shown  in  place 
in  this  operation.  When 
the  enamel  coating  has 
dried  the  water  jackets 
are  again  subjected  to  a 
30-lb.  pressure. 

The  close  tolerances  to 
which  the  water  jackets 
are  held  make  it  necessary 

to  lay  out  the  cylinder 
blocks  very  carefully  so  as 

insure  an  even  distribution  of  metal  around  the  cylinder 
sleeves,  after  the  blocks  are  bored  and  threaded.  Because 
of  this,  each  block  is  carefully  laid  out,  a  portion  of  the 
operation  being  shown  in  Fig.  4.  Here  the  block  is 
mounted  in  a  laying-out  fixture,  the  upper  end  being  sup- 

ported by  the  two  arms  A  and  B  and  the  center  by  a 
small  screw  jack  C.  The  lower  end  is  suitably  supported, 
the  whole  laying-out  fixture  being  placed  on  a  substantial 
laying-out  table  as  shown.  By  blackening  the  casting  at 
the  end  and  scribing  from  each  side,  a  center  line  is 
established  after  which  the  surface  gage  shown  makes  it 
easy  to  line  up  all  the  valve  guide  supports  so  they  can 
be  easily  and  accurately  machined. 

The  central  locating  points  are  clearly  marked  with 
a  sharp  chisel  and  future  measurements  for  laying  out 
are  taken  from  these  points.     With  the  cylinder  block 



904 AMERICAN     MACHINIST 
Vol.  58,  No.  25 

FIG.   2-GATING  AND  VENTING  THE  CASTING.     FIG.  3-FORCING 
 ENAMEL  INSIDE  WATER  JACKET 

properly  supported,  a  center  line  is  scribed  around  the 

entire  block  to  assist  in  all  of  the  layout  work.  A  varia- 

tion of  A  in.  is  permissible  in  the  center  line,  should  it 

be  necessary,  to  secure  proper  dimensions  from  the  top 

dowel  to  the  bearing  holes  on  top  of  the  cylinder  for 

the  vertical  shaft  which  drives  the  camshaft. 

Milling  Both  Ends 

After  the  cylinder  block  is  completely  laid  out,  the 

first  operation  is  to  mill  both  the  top  and  bottom  sur- 
faces. A  plus  or  minus  tolerance  of  0.003  in.  is  allowed 

for  the  operation.  This  operation  leaves  approximately 

0.015  in.  on  top  of  the  cylinders  for  finish  after  the 

sleeves  have  been  assembled  in  the  cylinder  block. 

The  standard  method  for  milling  the  top  and  bottom 

surfaces  is  to  use  a  pair  of  large  straddle  mills  on  a 

Cincinnati  duplex  milling  machine,  as  shown  in  Fig.  5. 

The  cylinder  block  shown,  however,  belongs  to  another 
motor.  If  this  machine  is  not  available  the  operation 

is  done  on  a  No.  6  Becker  vertical  milling  machine  with 

a  7-in.  inserted  tooth  cutter.  When  it  is  necessaiy  to 

use  the  alternate  method,  two  operations  are  required 
and  the  block  must  be  reversed. 

A  number  of  operations  such  as  drilling,  counterbor- 

ing,  spot  facing  and  tapping  follow.  Then  the  four 

cylinder  holes  are  rough  bored  in  a  Moline  "holehog,"  as 
shown  in  Fig.  6,  which  leaves  about  i  in.  for  further 

boring  operations  and  before  tapping,  The  boring  bars are  shown  in  Fig.  7. 

After  several  milling  operations  a  second  boring 

takes  place  which  allows  from  0.03  to  0.04  in.  for  the 

finish  boring  and  crown  facing.  Numerous  drilling 

and  tapping  operations  follow,  the  valve  openings  are 

then  bored,  after  which  the  cylinder  blocks  are  finish 

bored  ready  for  tapping.  This  operation  also  leaves 

from  0.017  to  0.023  in.  in  the  bottoms  of  the  holes  for 
crown  facing  to  the  proper  depth. 

Then  comes  the  operation  of  tapping  the  four  cylinder 

holes  to  a  diameter  of  146  mm.  and  with  a  thread  of  1.5 

mm.  pitch,  to  within  3%  in.  of  the  bottom.     In  other 

FIG.  4-LAYING  OUT  CYLINDER  BLOCK.     FIG.  5— MILLING   fOP  AND  BOTT
OM 
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Fia.  6— ROUGH  BORING  CYLINDER  BLOCK.     FIG.  7— THE    KIND  OF  BORING  BARS  USED 

words,  the  holes  are  tapped  to  a  diameter  of  5.748  in. 
with  a  U.  S.  form  of  thread  a  trifle  over  18  pitch. 

This  threading  is  a  somewhat  unusual  job,  the  col- 
lapsing tap  shown  in  Fig.  9  being  used  for  the  purpose. 

The  tripping  arrangement  is  shown  above  the  tap.  It  is 
not  easy  to  tap  a  hole  of  this  size  over  7  in.  long  and 
maintain  a  smooth  thread  as  well  as  secure  the  desired 
diameter  and  accuracy  of  lead.  The  tapping  is  done  on 
a  Colburn  drilling  machine,  and  in  order  to  mantain  the 
proper  lead,  the  spindle  has  a  lead  screw  cut  on  its 
upper  end,  the  threads  running  in  a  bronze  nut. 
Alternate  teeth  of  the  tap  are  ground  away,  giving  more 
chip  clearance  and  producing  very  smooth  threads.  The 
tapped  holes  are  very  carefully  checked,  a  thread  plug- 
gage  being  used.     In  addition,  the  last  hole  tapped  is 
'^V 

I 

'•^■■Bore5.eez"'^0^'>^'>^.  ̂ ; 
•I  i  I  :'  «;  ! 

cij      Tapl4exl.S"ym        %  ?!i 

51      USSM.Form(SM.y\i^  ;.•; 

i If 

J..':;] FIG.   8— DETAILS  OF  CYLINDER  BLOCK 

tested  by  having  a  standard  cylinder  sleeve  screwed  into 
place  to  a  depth  of  four  inches.  A  water  test  of  28  lb. 
pressure  follows. 

Next  in  order  is  the  crown  facing  of  the  four  cylinder 
holes  so  as  to  make  perfect  seats  for  the  ends  of  the 
cylinder  sleeves  when  they  are  screwed  into  place.     In 

order  to  insure  a  perfect  fit  across  the  top  of  the 
cylinder  sleeves,  it  has  been  found  advisable  to  crown 
the  bottoms  of  the  holes  in  the  blocks  from  0.003  to 
0.005  in.  The  cylinder  sleeve  is  thus  forced  to  bear  first 
in  the  center  and  this  method  has  been  found  very  satis- 

factory in  securing  a  90  per  cent  contact  between  the 
head  of  the  sleeve  and  the  aluminum  casting.    Without 
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FIG.  9— TAPPING  THE  CYLINDER  BLOCK 

such  a  contact  it  has  been  found  difficult  to  keep  the 
head  cool  enough  to  prevent  warping  of  the  valve  seat 

and  its  consequent  injurious  eff'ect  on  the  functioning  of 
the  engine.  By  making  the  cylinder  head  somewhat 
thicker  and  crowning  the  seat  in  the  cylinder  block,  as 
previously  mentioned,  this  difficulty  has  been  entirely 
overcome.  The  tool  used  in  facing  the  crown  and  the 
gage  for  testing  the  work,  are  shown  in  Figs.  10  and  11, 
respectively. 

The  facing  of  the  crown  is  a  very  particular  job  as 
at  least  a  90  per  cent  bearing  must  be  secured.  This 
means  that  the  crown  must  be  at  right  angles  to  the 
bore  of  the  cylinder  block  and  so  the  threaded  hole  is 
used  as  a  guide.  The  vital  part  of  the  facing  tool, 
shown  in  Fig.  10,  is  the  expansion  bushing  A  which  is 
threaded  at  each  end  and  relieved  in  the  center.    Each 
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FIG.  10 — CROWN  FACING  TOOL,  FOR 
CYLINDER  SLEEVE 

spaced  nor  are  they  located  at  right 
angles,  the  object  being  to  prevent  any 
tendency  to  chatter  and  to  secure  an 
angular  shearing  cut  with  some  of  the 
blades.  The  cutters  are  ground  0.004 
in.  taper,  the  center  being  lower  than 
the  outer  diameter.  The  tolerance  is 

plus  or  minus  0.001  inch. 
The  gage,  shown  in  Fig.  11,  is  of 

the  flush  pin  type.  The  tolerance  of 
the  work  is  shown  in  a  somewhat  un- 

usual manner. 

end  of  the  bushing  is  tapered  inside  so  that  it  can  be 
expanded  by  means  of  the  nut  F  which,  acting  on  the 
ball  bearing  shown,  draws  the  tapered  portions  of  B 
and  C  together  and  expands  the  bushing  to  fill  the  bore 
of  the  cylinder.     The  bushing  is  screwed  into  place  by 

6rin(i  io  suit  max.  d:  min. 
position  of  gage 

M- 

.  Mm.  n>sifion  of  gage  7.545  iio^\ 

--/-/- 

:R- 

FIG.  11— GAGE  FOR  TESTING  THE  CROWN  FACE 

means  of  the  forked  driver  D  whose  ends  go  over 
the  pins  E.  The  nut  F  has  a  54-tooth,  12-pitch  gear 
cut  on  the  outside  and  is  turned  by  the  12-tooth  pinion 
G  by  means  of  the  handle  H.  The  pinion  is  carried  in 
the  triangular  plate  /  which  is  removed  while  the  bush- 

ing is  being  screwed  into  place.  It  is  replaced  after  the 
bushing  A  has  been  run  in  until  it  is  stopped  by  the 
shoulder  at  the  top. 

The  triangular  plate  is  fastened  in  place  by  the  nuts 
shown  at  J  and  the  depth  to  which  the  facing  cutter  can 
be  fed  into  the  cylinder  is  controlled  by  the  three  stop 
pins  K.  The  arrangement  of  the  facing  cutters  is  shown 
at  L.    The  cutters,  it  will  be  noted,  are  not  regularly 

Standardization  of  Wood  Screws 

Circular  No.  140  of  the  Bureau  of  Standards  has  ju.st 
been  issued  and  can  be  obtained  from  the  Superin- 

tendent of  Documents,  Government  Printing  Office, 
Washington,  D.  C,  at  5c.  a  copy.  It  deals  with  the  work 
which  has  been  carried  out  by  the  Federal  Specifica- 

tions Board  on  the  standardization  of  wood  screws, 
and  the  standards  set  forth  in  this  circular  will  be  used 
in  all  future  government  purchases. 

At  least  two  systems  of  numbering  wood  screws  to 
designate  the  diameter  have  been  used  in  the  past; 
methods  of  measuring  lengths  have  been  hopelessly  at 
variance;  and  the  number  of  threads  per  inch  for  a 
given  size  has  not  been  the  same  for  different  makes. 
All  this  confusion  has  been  eliminated  and  the  dimen- 

sions of  wood  screws  made  uniform  throughout  the 
United  States  as  the  result  of  a  co-operative  agreement 
among  the  manufacturers,  the  Bureau  of  Standards, 
and  the  technical  section  on  builders  hardware  of  the 
Federal  Specifications  Board. 

The  system  of  numbering  to  be  used  henceforth  is 
the  same  as  that  now  employed  in  designing  machine 
screw  sizes,  except  that  diameters  above  No.  12  are  also 
designated  by  numbers.  This  means,  for  example,  that 
a  No.  10  wood  screw  will  have  the  same  diameter  as  a 
No.  10  machine  screw.  Uniform  methods  of  measuring 
diameter  and  length  and  uniform  tolerances  in  these 
dimensions  were  adopted  together  with  a  standard  angle 
for  the  under  side  of  the  heads  of  flat  and  oval  head 
screws.  The  number  of  sizes  of  brass  and  steel  screws 
manufactured  as  standard  was  reduced  from  555  to  291, 

a  reduction  of  47  per  cent,  while  at  the  same  time  re- 
taining a  sufficient  variety  for  every  need.  This  reduc- 

tion should  benefit  the  manufacturer,  the  dealer,  and 
the  user. 
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Factors  Governing  the  Strength 
of  Gear  Teeth 

By  DOUGLAS  T.  HAMILTON 

The  third  article — Number  of  teeth  and  tooth 

ratio  of  gears  in  mesh — Increasing  strength 
of  pinions  having  a  small  number  of  teeth 

AN  INCREASE  in  the  number  of  teeth  in  the  gear 
ZJk  improves  its  strength,  all  other  factors  remaining 

X  A.  the  same.  The  effective  strength  of  a  gear,  how- 
ever, when  brought  into  mesh  with  another  gear  is  gov- 

erned to  a  greater  or  less  extent  by  the  pressure  angle, 
length  of  the  addendum  and  the  tooth  ratio  of  the  gears 
in  mesh.  The  difference  in  the  effective  strength  is 
more  noticeable  in  gears  having  a  small  number  of 
teeth,  small  pressure  angle  and  so-called  standard  ad- 

dendum, than  is  the  case  where  the  pressure  angle  is 

greater  and  the  teeth  "stubbed."  The  chief  contribut- 
ing factor  responsible  for  this  condition  is  interference, 

especially  when  small  numbers  of  teeth  are  used.  The 
examples  following  will  serve  to  make  this  point  clear. 

A  graphical  analysis  of  this  particular  tooth  ratio 

from  the  standpoint  of  strength,  using  a  standard  ad- 
dendum and  14*  deg.  pressure  angle,  shows,  as  illus- 

trated in  Fig.  11,  that  there  is  interference  between 
the  point  of  the  gear  tooth  and  flank  of  the  pinion  tooth, 
necessitating  that  the  point  of  the  gear  tooth  be  modi- 

fied for  a  distance  slightly  greater  than  i  of  the  adden- 
dum. It  is  plain,  therefore,  that  contact  does  not  extend 

to  the  point  of  the  gear  tooth,  so  that  the  greatest  load 
would  be  carried  at  a  point  closer  to  the  pitch  circle. 

Gear  J5  Teeth,  10  Pitch 

14  'k°  R  A.  Ful  I-  length  Tooth 

modif:Qcl,  circle  gf' 
\  pinion 

Standard'         '^ oufs/de  diam. 
circle  of  gear 

6  11/^%  Overlap 
Pirtion  lateeih  10  Pitch 

M'/l"  PA.  Full-length  of  Tooth 

FIG.  11— AN  18-TOOTH  PINION  IN  MESH  WITH  A  33-TOOTH 
GEAR.    SHOWING    THE    AMOUNT    OF    MODIFICATION 

REQUIRED  ON  33-TOOTH  GEAR,  AND  RESULT- 
ANT GAIN  IN  EFFECTIVE  STRENGTH 

thus  favorably  strengthening  the  gear  tooth.  As  the 
value  of  X  indicates,  the  gear  tooth  when  brought  into 
mesh  with  an  18-tooth  pinion  is  51  per  cent  stronger 
than  the  pinion  tooth.  It  is  about  21i  per  cent  stronger 
than  an   unmodified   33-tooth  gear  of  the   same  tooth 

proportions.  Modifying  the  point  of  the  tooth,  of 
course,  reduces  the  arc  of  action,  but  in  this  case  it  still 
leaves  a  61i  per  cent  overlap,  which  is  more  than  is 
necessary  for  the  best  tooth  action. 

If  the  pressure  angle  is  increased  to  20  deg.  and  the 
teeth  stubbed,  so  that  the  addendum  is  ft  of  an  inch 

Gear  55  Teeth,  10  Pitcl. 20°  P/k.S/ioAdoiendutn 

Bast  circle 

of  pinion  ̂ 

N>'M  Per  Cent 

Overlap 
PiMi  point InUrfertnce 

point 

Pinion  18 Teeth, 10  Pitch 20'RKVio  Addendum 

FIG.  12— PREJSSURE  ANGLE  INCREASED,  TOOTH  SHORT 
ENED  AND  THUS  INTERFERENCE  AVOIDED 

(figuring  on  a  basis  of  a  1-diametral  pitch  gear),  as: 
shown  in  Fig.  12,  interference  is  eliminated  and  the- 
teeth  of  both  gear  and  pinion  are  strengthened.  By 
shortening  the  addendum  and  increasing  the  pressure 
angle,  the  pinion  tooth  has  been  strengthened  56i  per 

cent  and  the  gear  tooth  about  23  per  cent.  There  Is- 
only  about  19  per  cent  difference  in  strength  between 
gear  and  pinion  tooth,  as  compared  with  51  per  cent 
difference  in  the  previous  example.  There  is  also  suffi- 

cient overlap — 33i  per  cent — to  assure  satisfactory 
tooth  action. 

A  comparison  of  these  two  examples  and  the  chart  in 
Fig.  13  goes  far  towards  explaining  the  advantages  of 
the  stubbed  over  the  full-length  tooth,  especially  when 
gears  having  small  numbers  of  teeth  are  involved. 

Suppose  for  comparison  that  we  have  a  condition 
where  24  and  33  teeth  are  in  mesh.  If  the  pressure 
angle  is  14i  deg.  and  a  standard-length  addendum  is 
used,  as  shown  in  Fig.  14,  no  interference  is  present. 
Hence  the  gear  tooth  requires  no  modification,  and  con- 

sequently the  greatest  load  is  carried  at  the  point  of 
the  tooth.  This  load  necessarily  changes  the  strength 
value  of  the  gear  tooth,  and  as  there  is  an  increased 
number  of  teeth  in  the  pinion,  its  strength  is  also  ef- 
fected. 

A  comparison  of  the  gear  forms  in  Figs.  11  and  14, 
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shows  that  the  gear  is  21i  per  cent  weaker  when  in 
contact  with  a  24-tooth  pinion,  than  is  the  case  when 

it  is  operating  with  an  18-tooth  pinion.  Increasing  the 
number  of  teeth  in  the  pinion  from  18  to  24,  improves 
the  strength  of  the  pinion  about  12J  per  cent.  It  will 
also  be  noticed  in  Fig.  14  that  with  an  overlap  of  911 

per  cent  there  are  practically  two  teeth  in  mesh  through- 
out the  entire  arc  of  action. 

When  it  is  necessary  to  use  a  pinion  having  a  small 
number  of  teeth,  the  shape  of  the  pinion  tooth  should 
be  given  careful  consideration.  The  two  main  points 
to  consider  are  the  strength  and  the  ratio  of  the  normal 

pitch  to  the  length  of  the  line  of  action.     In  the  fii'st 
O.290 

0.280 

0.030 !3 

1415  1617  16  19  20   22  24  28    52  55  40  60    50      110  150  200 
Number  of  Teeth 

FIG.   13— COMPARATIVE  STRENGTH  OF  DIFFERENT  NUM- 
BERS OF  TEETH  AND  ALSO  FULL-LENGTH  14i  DEG. 

AND  20  DEG.  STUB  TEETH 

article  of  this  series,  the  relations  of  the  various  tooth 
elements  to  the  strength  of  the  tooth  were  considered. 
It  was  shown  that  of  all  the  variable  factors,  the  length 
of  the  addendum  had  the  most  pronounced  effect  on  the 
strength  of  the  tooth,  all  other  factors,  of  course,  re- 

maining constant.  Shortening  the  addendum  of  the 
tooth  decreases  the  arc  of  action,  and  it  does  not  have 
much  effect  on  reducing  the  undercut  of  the  tooth,  un- 

less coupled  with  a  pressure  angle  that  is  great  enough 
to  eliminate  this  undesirable  condition. 

There  are  a  number  of  methods  in  use  for  increasing 
the  strength  of  pinions  having  a  small  number  of  teeth. 
Some  of  these  have  a  comparatively  limited  application, 
if  the  best  possible  results  are  to  be  obtained,  whereas 
others  are  capable  of  wider  application.  The  most  com- 

monly used  methods  will  now  be  discussed. 

In  the  case  of  a  pinion  having  a  small  number  of 
teeth,  coupled  with  a  small  pressure  angle,  it  is  the 
inevitable  undercut  of  the  pinion  tooth  that  weakens  it. 
Conceding  that  we  have  a  case  where  it  is  impossible 
to  increase  the  center  distance  or  the  number  of  teeth, 

■^^Pitrh  a'rc/e I    ofpirtm 
^~Base  circfe  ot pinion 

9iy4^0ver:ap 

Inference 
Mint  I 

Pinion  24  Teeth, 10  Pitch l4'/^•R^.Full■lengthT(wth 
FIG.    14— A    24-   AND   33-TOOTH   RATIO 

there  are  several  methods  that  can  be  used  for  strength- 
ening the  pinion  tooth. 

In  Fig.  15  is  shown  one  method,  which  consists  in 
using  an  enlarged  blank  diameter  for  the  pinion,  and  a 
reduced-size  blank  for  the  gear.     Suppose  that  in  the 

Reduced  Gear,  5fe  Teeth  Working  at  Standard 
Center  Distance  .Nominal  Diametral  Pitch,l0.28 

Port/on  of 

gear  tooth requin'nff 
modificatii 

Enlarged  Pinion  12  Teeth  Actual  Circular  Pitch  •  a5403'' Slank  Correct  Size  for  13  Teeth,  Nominal  Diametral  Pitch  9.2} 

FIG.     15— ENLARGED    PINION    BLANK    OPERATING    WITH 
UNDERSIZED  GEAR  BLANK  SHOWING  THAT  PINION 

TOOTH  IS  STRONGER  THAN  GEAR  TOOTH  DUB 
TO  THE  EXCESSIVE  AMOUNT  OF 

ENLARGEMENT  USED 

case  shown  in  Fig.  15,  the  diameter  of  the  pinion  blank 
is  increased  so  that  it  is  of  the  correct  size  for  a 

13-tooth  pinion,  instead  of  the  right  size  for  12  teeth, 
and  that  the  blank  diameter  for  the  gear  is  propor- 

tionately reduced.    It  will  be  noticed  that  this  changes 

36-tooth  6ear.T<jJal  Working  Depth  Olfco' Addendum  0.040,  10  Diametral  Pitch 
1  .Oufsick  dbmettr 

;  drcle  of  pinion 

^€-.^  n%6verlap  j 

^\i.f '■     12-tooth  pinion. Total  Working  Depth 0.!&o'  Addendum  0130' 5          10  Diametral  Pitch.  Standard  Tooth  Thickness  and  center 
Distance   

FIG.  16— LONG  AND  SHORT  ADDENDUM  GEARS  BASED  ON 

HAVING  THE  LENGTH  OF  THE  ADDENDUM  PROPOR- 
TIONAL TO   THE   TOOTH  RATIO    SHOWING 

STRENGTH,  OF  GEAR  TOOTH  AS  COM- 
P.A.RED  WITH   PINION 
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all  of  the  elements  of  the  teeth,  with  the  one  exception 
of  the  number  of  teeth.  The  circular  pitch,  diametral 
pitch,  pitch  diameter  and  addendum  are  changed.  If  a 
standard  cutter,  fed  into  standard  depth  is  used  to  cut 
both  gear  and  pinion,  their  forms  will  be  as  shown  in 
Fig.  15.  The  flank  of  the  pinion  is  not  undercut,  and 
is  much  thicker  at  the  base  than  a  standard  tooth, 
whereas  the  thickness  of  the  gear  tooth  at  the  base  is 
considerably  reduced. 

In  this  particular  case,  an  excessive  amount  of  en- 
largement has  been  used,  so  that  actually  the  gear  tooth 

is  13J  per  cent  weaker  than  the  pinion  tooth.  If  an 
actual  example  of  this  nature  were  to  be  solved,  it  would 
be  necessary  to  make  several  trials,  in  order  to  deter- 

mine the  amount  of  enlargement  of  the  pinion  necessary 
to  bring  it  equal  in  strength  to  the  gear.  In  this  case 
the  pinion  blank  was  enlarged  about  7f  per  cent.    An 

36-Tooth  Gear 
Tooth  Thickness  Reduced  20% 

Pressure  J 

Inffrfmnce 

poinf  ̂ ^  \" l?-Tooth  Pinion 
Tooth  Thickness  Increased  WJt 

FIG.   17— SAME  TOOTH  RATIO  AS   IN  PIG.    16,    BUT  PINION 
TOOTH   HAS    BEEN  THICKENED   AND   GEAR    TOOTH 

REDUCED  TO  INCREASE  STRENGTH  OF 
PINION  TOOTH 

enlargement  of  about  5  per  cent  would  have  made  the 
strength  of  the  gear  and  pinion  teeth  approximately 
equal. 

Several  other  interesting  facts  connected  with  this 

ZA  Teeth,IO  Pitch,Working  Depth  lOITS 

C/earancedOZIS" 

/8 Percent  Overlap 
Mual 

,  ̂rc  of  r-     , 
\(ictionZT    I 

12-Teeth  10  PitcK 

FIG.    18— A    12-    AND    24-TOOTH    RATIO    WITH    LONG    AND 
SHORT  ADDENDUM  SHOWING  THAT  THE  PRESSURE 

ANGLE    HAS    BEEN   GREATLY    INCREASED 

example  should  be  noted.  The  gear  and  pinion  are 
shown  operating  at  a  pressure  angle  of  14J  deg.  This 
condition,  however,  would  not  be  the  case  if  the  same 

pinion  were  brought  into  mesh  with  a  standard-size  gear, 
and  of  course  operating  at  an  increased  center  distance. 
The  pressure  angle  would  then  be  about  181  deg.  If 
the  gear  were  enlarged  in  the  same  proportion  as  the 
pinion,  that  is  the  blank  diameter  increased  0.100  in.,  the 
pressure  angle  would  be  about  24  deg.  It  is  evident,  con- 

sidering the  involute  curve  in  its  broadest  sense,  that: 

(1)  An  involute  has  no  pressure  angle  until  it  is 
brought  into  contact  with  another  involute  or  rack; 

(2)  The  pressure  angle  is  determined  by  the  center 
distance  of  the  base  circles; 

(3)  An  involute  has  no  pitch  diameter  until  brought 
into  contact  with  another  involute  or  rack ; 

(4)  The  pitch  diameter  of  an  involute  contacting 
another  involute  is  determined  by  the  center  distance. 

Another  Method  op  Laying  Out  the  Addendums 

Another  method  of  laying  out  long  and  short  ad- 
dendum gears,  is  to  make  the  addendum  of  the  pinion 

and  gear,  respectively,  proportional  to  the  ratio  between 
the  number  of  teeth.  Taking  the  case  of  12  and  36 
teeth,  and  laying  out  the  tooth  proportions  on  the  plan 
just  mentioned,  the  simplest  course  to  pursue,  is  to 
calculate  the  tooth  proportions  on  a  1-diametral  pitch 
basis.  The  actual  length  of  the  addendum  on  the  gear 

and  pinion  can  then  be  determined  by  dividing  the  re- 
sult by  the  diametral  pitch  used,  as  will  be  explained 

later. 

To  obtain  the  length  of  the  addendum,  it  is  first  neces- 
sary to  decide  on  the  working  depth.  Assuming  in  this 

case  that  we  use  a  "stubbed"  tooth,  having  an  addendum 

24Teeth,IO  Pitch,  Working  Depth  0.175" 

.Clearance  a02 19' 

Actual  arc  ofacii'on  12  -30 
12  Teeth 
10  Pitch 

FIG.  19— SAME  TOOTH  RATIO  AS  IN  FIG.  18,  BUT  PRESSURE 
ANGLE  HAS  BEEN  REDUCED  TO  20  DEG.  LONG  AND 

SHORT    ADDENDUM    TEETH    RETAINED 

of  A  in.    (for  1-diametral  pitch),  the  working  depth 
would  be  A  X  2,  or  1.6  in.,  and  the  total  depth  1.8  inch. 

First  add  together  the  number  of  teeth  in  the  gear 

12 

and  pinion,   in  this  case,   12   +  36  =  48.     Then  -j^ 4o 

of  1.6  =  length  of  the  addendum  on  the  gear,   and 
36 

48 of  1.6  =  length  of  addendum  on  the  pinion.  The 

actual  length  of  the  addendum  for  a  10-pitch  gear  and 

pinion  of  these  proportions  would   be:     ,„    of  -^  = 48  10 

0.120  in.  for  the  pinion  and  -rs  of  ~  ==  0.040  in.  for  the 4o       10 

gear.  By  this  method,  the  base  circle  of  the  pinion  is 
determined  by  the  outside  diameter  circle  of  the  gear, 
and  the  base  circle  of  the  gear  by  the  outside  diameter 
of  the  pinion,  as  is  shown  in  Fig.  16.  The  pressure 
angle  can  be  obtained  by  the  following  formula : 

To  find  the  pressure  angle,  when  the  number  of  teeth 
in  the  gear  and  pinion  and  working  depth  are  known, 
first  find  the  length  of  the  addendum,  as  previously 
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explained,  then  the  pressure  angle  is  found  as  follows : 

Cos  of  pres-      pitch  radius  of  gear  —  addendum  of  pinion 
sure  angle  pitch  radius  of  gear 

The  gear  and  pinion  are  laid  out  in  Fig.  16  to  the 
shape  that  would  be  produced  by  using  cutters  having 
the  reverse  tooth  elements  of  those  of  the  gears  cut. 
That  is  to  say,  the  cutter  for  the  gear  would  have  a 

long  addendum,  and  that  for  the  pinion  a  short  ad- 
dendum. This  method,  with  this  particular  tooth  ratio 

and  proportions,  produces  a  gear  tooth  that  is  95  per 
cent  stronger  than  the  pinion  tooth.  This  objection 
can  be  overcome  by  using  a  cutter  for  the  gear  which 
will  reduce  the  thickness  of  the  gear  tooth,  and  a  cutter 
for  the  pinion  that  will  cut  a  tooth  space  to  correspond 
with  the  reduced  gear  tooth.  The  pinion  tooth,  of 
course,  would,  be  made  proportionately  thicker.  The 
proportional  amount  of  increase  and  decrease  in  tooth 
thickness,  should  be  in  the  ratio  of  about  i  the  amount 
that  the  gear  tooth  is  stronger  than  that  of  the  pinion. 
In  this  particular  case,  if  we  reduce  the  thickness  of  the 
gear  tooth  20  per  cent  and  increase  that  of  the  pinion 
a  proportional  amount,  as  will  be  observed  from  an 

inspection  of  Fig.  17,  their  strength  values  become  pro- 
portionately equal. 

There  are  several  objections  to  this  method  of  laying 

24  Tee+h.lO  Pitchy  Working  Depth0.n5" 

,at"runcea02l9" 

FIG.    20 — SAME    TOOTH    RATIO    AS    IX    PIG.    18,    BUT   PRES- 
SURE ANGLE  REDUCED  TO  20  DEG.  AND  ADDENDUM 

O.N'  PINION  AND  GEAR  OF  EQUAL  LENGTH 

out  long  and  short  addendum  gears.  In  the  first  place 
with  high  tooth  ratios,  and  small  numbers  of  teeth  in 
the  pinion,  the  pressure  angle  is  generally  excessively 
high.  In  the  second  place,  the  method  requires  the 
use  of  special  cutters,  which  is  objectionable,  unless  a 
large  number  of  gears  of  one  particular  size  is  required. 
An  increase  in  the  length  of  the  addendum,  increases 
the  pressure  angle,  and  a  reduction  in  the  addendum 
shortens  the  arc  of  action.  A  compromise  between  sev- 

eral factors  is  necessary  if  the  best  results  are  desired. 
With  this  particular  ratio,  better  results  would  have 
been  obtained  by  using  1.7  in.  (for  1-diametral  pitch) 
instead  of  1.6  in.  for  the  working  depth. 

In  Figs.  18,  19  and  20  are  shown  the  results  obtained 
by  using  different  combinations  of  pressure  angles  and 
base  circle  diameters  for  a  12-  to  24-tooth  ratio  set  of 
gears.  In  Fig.  18,  a  working  depth  of  0.175  in.  is  used, 
and  the  addendum  of  gear  and  pinion  are  in  the  same 
ratio  as  the  number  of  teeth,  the  base  circles  being 
controlled  in  the  same  manner  as  in  Fig.  16.  The  teeth 
are  laid  out  to  standard  tooth  thickness  on  the  normal 
pitch  circle,  and  it  will  be  noted  in  Fig.  18  that  the 

pinion  is  771  per  cent  weaker  than  the  gear.  The  pres- 
sure angle  is  rather  high,  and  there  is  not  sufficient 

overlapping  of  the  teeth  to  give  the  best  action. 
In  Fig.  19  the  same  proportional  addendums  are  used, 

but  the  pressure  angle  is  reduced  to  20  deg.  This  re- 
duction results  in  assuring  31i  per  cent  overlap,  but 

^^iU^    End  of 

modification^ 
Standard  inside  ■ diameter  of 

internal  gear- 
46-TOOTH  INTERNAL  GEAR 

6/10'  ADDENDUM 

■^  -V     ADl 

•TOOTH  Pm:ON,8/IO 

ADDENDUM,  10  PITCH 

FIG.    21— A   12-TOOTH  PINION    IN   MESH    WITH  A    4  8-TOOTH 
INTERNAL  GEAR  SHOWING   INTERFERENCE 

AND  MODIFICATION   NECESSARY   ON 
I.XTERNAL  TOOTH 

the  pinion  tooth,  about  57i  per  cent,  is  still  considerably 
weaker  than  the  gear  tooth. 

In  Fig.  20  is  shown  what  happens  when  we  get  away 

from  the  long  and  short  addendum,  and  use  an  adden- 
dum on  the  gear  and  pinion  of  the  same  length.  In  the 

first  place  it  will  be  noticed  that  when  a  0.175-in.  work- 
ing depth  and  a  20-deg.  pressure  angle  are  used,  inter- 

ference between  the  point  of  the  gear  tooth  and  the 
flank  of  the  pinion  tooth  results.  The  amount  is  very 
slight  extending  down  on  the  involute  for  only  about 
0.003  in.  The  length  of  the  line  of  action  is  increased 
but  it  will  be  noticed  that  the  arc  of  approach  is  greater 
than  the  arc  of  recess,  which  is  just  the  reverse  of  what 
is  required  to  assure  the  best  tooth  action.  The  pinion 
tooth,  however,  more  closely  approaches  in  strength  that 
of  the  gear  tooth,  there  being  a  difference  of  only  40* 
per  cent,  as  against  57J  and  77i  per  cent  in  the  two 

previous  cases. 
It  is  obvious  from  this  analysis  that  if  the  chief  ob- 

ject to  be  obtained  is  greater  strength  in  the  pinion, 
this  factor  can  be  most  satisfactorily  accomplished  by 

enlarging  the  pinion  blank,  and  proportionately  decreas- 
ing the  diameter  of  the  gear  blank.  This  change  per- 

mits the  use  of  standard  generating  cutters  for  both, 
and  the  use  of  a  standard  center  distance. 

If,  on  the  other  hand,  it  is  desirable  to  get  the  best 
tooth  action  and  the  longest  life,  strength  being  a  sec- 

Lnd  of  contact 

point- ,  ̂  

48-tooth  internal  gear 

S/ 10  addendum         .x-- 00882" 
10  pitch 

Roof  Diameter 

Circle.^ 

Ptich  Circle 

I     of  interrKil 

;„^^        ,    '  '\x-a06tS  '       'Basecircle 
Pitcfi  circle  of 
24-toofh  pinion  \       gg^ 

24-TOOTH  PINION 

8/10  ADDENDUM 

I  Starting  point      / 

I  of  contact  or  actiori 

V-   20°..         I 

/  \,  'standard  inside 

J,  daweter  of 
internal  gear 

FIG.   22— A  24-TOOTH  PINION  IN  MESH  WHTH  SAME  GEAR 
SHOWING   AVOIDANCE    OP   INTERFERENCE;    THE 

EFFECTIVE  STRENGTH  OF  THE  INTERN.\L, 
TOOTH  IS  LESS  THAN  IN  FIG.  21 
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ondary  consideration,  then  both  pinion  and  gear  blank 
should  be  enlarged  in  the  same  proportion,  and  the  cen- 

ter distance  increased.  Of  course,  if  a  large  number 
of  gears  of  one  particular  size  are  to  be  cut,  then  the 
use  of  special  cutters  will  make  possible  the  obtainment 
of  both  results,  by  using  long  and  short  addendum 
gears,  and  making  the  pinion  tooth  thicker  than  the 
gear  tooth. 

There  are  three  main  factors  that  govern  the  strength 
of  an  internal  gear,  the  length  of  addendum,  pressure 
angle  and  tooth  ratio,  in  conjunction,  of  course,  with 
the  number  of  teeth  in  the  gear.  In  Fig.  21  is  shown 

a  12-tooth  pinion  operating  with  an  internal  gear  hav- 
ing 48  teeth.  The  pressure  angle  is  20  deg.  and  the 

addendum  0.080  in.  for  10-pitch.  Tooth  action  in  this 
case  starts  at  the  interference  point,  and  the  internal 
tooth  which  extends  inside  of  the  interference  point 
must  be  modified  to  prevent  interference  with  the  flank 
of  the  pinion.  The  greatest  load,  therefore,  is  not  car- 

ried on  the  point  of  the  tooth,  hence  its  effective  strength 
is  increased. 

In  Fig.  22  is  given  a  24-tooth  pinion  running  with  the 

same  gear.  No  interference  in  this  case  is  present,  and 
the  contact,  instead  of  starting  at  the  interference  point 
A,  takes  place  further  along  the  line  of  action.  In  fact, 
the  starting  point  of  action  in  this  case  is  determined 
by  the  inside  diameter  of  the  internal  gear,  and  is 
located  at  a  point  where  the  inside  diameter  circle  cuts 
the  line  of  action.  The  greatest  load  is,  in  this  case, 
carried  on  the  point  of  the  tooth,  so  that  its  effective 
strength  is  less  than  in  Fig.  21,  about  19  per  cent  being 
the  difference. 

If  a  pressure  angle  of  14i  deg.  and  a  standard  length 
addendum  had  been  used,  the  difference  in  strength 
would  have  been  still  greater,  and  the  internal  gear 
tooth  would  have  required  modification  for  a  greater 
portion  of  its  length.  Due  to  the  decreased  pressure 
angle  and  longer  addendum,  the  12-tooth  pinion  would 
also  have  been  weakened.  In  laying  out  internal  gear 
teeth  the  question  of  strength,  especially  for  high  ratios, 
should  always  be  given  careful  consideration. 

[On  page  900  appears  an  illustration,  omitted  from 
the  second  article,  and  several  corrections  made  neces- 

sary by  that  omission. — Ed.] 

How  the  Planning  Department  Functions 
That  the  benefits  of  planning  departments  in  manu- 

facturing plants  are  many,  was  pointed  out  by  Keppele 
Hall,  superintendent  of  planning  for  the  Joseph  &  Fiess 
Co.,  Cleveland,  Ohio,  in  a  paper  that  was  read  recently 
at  the  meeting  of  the  Taylor  Society  held  in  Syracuse, 
N.  Y.  Cost  of  production,  rapidity  of  work,  better 
satisfaction  among  the  workmen  and  closer  co-operation 
are  some  of  the  results  that  have  been  obtained,  accord- 

ing to  Mr.  Hall.    He  further  explains : 

"Any  industrial  organization  presents  a  complex 
study  from  the  standpoint  of  science.  For  we  have  to 
reckon  with  physical  forces  in  the  application  of 
mechanisms  to  the  processes  of  production  and  deal  as 
well  with  spiritual  forces  in  the  relationships  between 
human  beings.  We  have  to  deal  not  only  with  chem- 

istry, physics,  mechanics  and  mathematics,  but  with 
ethics,  psychology  and  all  the  problems  of  human  rela- 

tions as  well.  Taylor  covers  all  of  these  when  he  lays 
down  the  fundamentals  of  scientific  management  as  a 
study  of  the  job,  a  study  of  the  individual,  the  proper 
allocation  of  the  individual  to  the  job,  and  a  full  reali- 

zation on  the  part  of  management  of  its  ever  growing 
responsibility  when  it  undertakes  to  direct  these  indus- 

trial and  social  activities. 

"When  we  fit  a  planning  department  into  a  modern 
industrial  organization  with  the  distinct  purpose  of 
making  it  a  useful  and  reliable  instrument  of  control 
for  the  highest  executives,  we  follow  quite  logically  a 
little  further  along  the  same  path  that  led  to  the  origi- 

nal conception  of  such  a  department.  Originally  it  was 
intended  as  an  office  in  which  the  preliminaries  to  start- 

ing a  piece  of  work  could  be  arranged  before  the  order 
for  it  was  delivered  to  the  shop.  This  meant  confining 
a  considerable  amount  of  clerical  work  to  a  shop  office 
instead  of  having  it  done  on  the  work  floor. 

Each  Man  to  His  Own  Work 

"Skilled  mechanics  and  other  workers  who  had  pre- 
viously done  this  kind  of  work  were  relieved  of  it  and 

enabled  to  devote  their  full  time  to  the  work  for  which 
they  were  trained.  At  the  same  time  clerical  workers 
in  the   office   performed   much   more   eflSciently  and   at 

much  less  cost,  work  previously  handled  in  a  very  hit  or 
miss  fashion  on  the  shop  floor.  It  very  soon  became 
apparent  that  there  were  numerous  jobs  of  a  variety 
of  kinds  in  connection  with  work  of  the  shop  that 
could  be  done  beforehand  in  a  clerical  department,  and 

there  followed  rapidly  the  development  of  the  shop  plan- 
ning department  as  we  know  it  today.  In  it  are  located 

various  functions  all  contributing  to  the  efficient  opera- 
tion of  the  work.  Preparing  designs,  specifications  and 

bills  of  materials,  scheduling  jobs  for  machines  and 
work  places,  controlling  stores  supply,  establishing  stan- 

dards, setting  rates  from  time  study  and  analysis, 
standardizing  machines  and  tools,  computing  earnings, 
compiling  costs,  maintaining  records  and  devising 
methods  of  procedure  and  practice  all  are  now  central- 

ized in  a  planning  department. 

"This  department  is  primarily  one  of  service.  It  is 
performing  for  other  departments  certain  tasks  that 
have  to  be  done  by  someone,  somewhere,  somehow;  and 
by  its  performance  is  lowering  the  cost  of  production. 

"No  more  striking  proof  of  this  can  be  offered  than 
that  evidenced  by  the  fact  that  today  practically  every 
industrial  concern  with  any  pretension  to  importance 

boasts  its  'planning  department.'  Most  of  these  are  far 
from  being  scientifically  conceived  or  operated  according 
to  our  proven  theories,  but  they  undoubtedly  indicate 
that  industry  with  a  growing  consciousness  of  its  im- 

perative need  is  reaching  out  for  something  better  in 
management,  and  is  inevitably  approaching  a  realization 
of  where  that  need  may  be  satisfied. 

"The  la'fet  two  or  three  years  have  witnessed  a  revo- 
lution in  our  conception  of  business.  Economists  are 

emphasizing  the  fact  that  our  capacity  for  production, 
expanded  to  supply  the  needs  of  war,  may  be  fully 
utilized  in  times  of  peace  only  if  this  output  can  be 
delivered  at  a  price  which  will  permit  and  induce  the 
public  to  consume  it;  that  the  surplus  of  producing 
facilities  will  in  the  end  tend  to  reduce  prices  by  means 
of  more  efficient  management  evidenced  in  improved 
methods  of  purchasing,  manufacture  and  marketing. 
In  other  words  the  elements  of  finance,  production  and 
sales  must  be  co-ordinated  and  business  must  be  studied 
and  treated  as  a  whole  and  no  longer  as  a  collection  of 

separate  and  often  competing  units." 
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Book  Reviews 

Practical  Perspective.    By  Frank  Richards  and  Fred. 
H.  Colvin,  with  a  chapter  on  true  perspective  by 

C.  W.  Reinhardt.     Fifth  edition,   revised  and  en- 
larged, limp  cloth  covers,  4Jx7  in.,  69  pages  and  73 

illustrations.    Published  by  the  Norman  W.  Henley 
Publishing  Co.,  2  West  45th  St.,  New  York  City. 
Price  $1. 

This  book  is  a  treatise  on  practical  perspective  and 
shows  just  how  all  kinds  of  mechanical  drawings  can 
be  made  by  this  method.     It  explains  how  simple  it  is 
to  sketch  work  in  perspective  so  that  any  mechanic  can 
understand  what  is  wanted  without  the  use  of  working 
drawings,  and  in  addition  shows  that  by  the  use  of  this 
method  of  drawing  much  time  is  saved  in  the  drawing 
room. 

The  principles  of  isometric  perspective  are  enumer- 
ated by  Mr.  Richards  in  the  first  chapter.  This  chapter 

gives  a  careful  analysis  of  each  detail  of  the  subject, 
explaining  each  step  with  illustrations,  and  furthermore 
sets  forth  these  details  in  such  a  simple,  familiar  way 
that  the  common  every-day  shop  folks  will  be  able  to 
grasp  them  without  much  difficulty.  In  order  to  over- 

come the  difficulty  of  readily  describing  ellipses,  which 
has  much  to  do  with  preventing  the  more  general  use 
of  the  isometric,  a  detailed  and  thorough  examination  of 
their  construction  is  given. 

With  these  principles  set  forth,  the  next  chapter,  by 
Mr.  Colvin,  discloses  how  to  use  the  D-C  isometric 
sketching  paper,  which  greatly  simplifies  the  construc- 

tion of  isometric  drawings.  The  instructions  are  all 
illustrated  and  begin  with  the  simplest  forms,  gradually 
taking  up  the  more  complicated  problems  and  finally 
showing  the  methods  by  which  assembled  machines  and 
architectural  details  are  handled.  In  addition,  the 
adaptability  of  this  paper  for  lettering  the  captions  on 
maps  and  working  drawings  is  shown. 

The  last  chapter  of  this  book,  by  Mr.  Rejnhardt,  is 
devoted  to  the  general  and  elementai-y  principles  of 
true  perspective.  This  article  is  given  with  the  purpose 
of  presenting  the  subject  in  a  thoroughly  practical  and 
easily  understood  way  so  that  the  ordinary  layman  may 
readily  comprehend  and  promptly  apply  the  knowledge 
and  information  set  forth.  A  number  of  rules  and  illus- 

trated explanations  are  given,  which  if  carefully  noted 
and  copied,  demonstrate  the  principles  of  correct  per- 

spective in  such  a  way  that  the  average  reader  should 
be  enabled  to  sketch  simple  perspectives  with  ease. 

Essentials  of  Drafting.     By  Carl  L.  Svenson,  assist- 
ant professor  of  engineering  drawing  in  the  Ohio 

State  University.    Second  edition — revised  and  en- 
larged. One  hundred  and  ninety-three  6x9  in.  pages, 

cloth  boards,  450  illustrations  and  250  problems  and 
layouts.     Published  by  the  D.  Van  Nostrand  Co., 
8  Warren  St.,  New  York  City.    Price  $1.75. 

A  book  that  should  aid  all  students  of  mechanical 

drafting  since  it  is  devised  for  the  express  purpose  of 
supplying  the  fundamental  .principles  and  theories  of 
that  study.     The  wide  variety  of  subjects  taken  up  in 
this  book  are  necessarily  only  briefly  treated  as  it  is 
intended  that  personal  instruction  and  guidance  should 
go  hand  in  hand  with  the  study. 

The  first  studies  deal  with  the  methods  of  handling 
drawing  equipment,  a  detailed  account  of  the  character 

of  lines  and  how  and  where  the  lettering  should  be 
done.  All  these  instructions  are  illustrated  for  clear- 

ness. As  an  aid  to  the  construction  of  parts,  a  chapter 
is  devoted  to  plane  geometry  figures  in  which  the 
methods  of  drawing  the  various  geometric  forms  to- 

gether with  a  brief  analysis  regarding  this  particular 
subject  are  given. 

Orthographic,  isometric  and  oblique  projections  are 
treated  in  detail  as  the  methods  by  which  objects  may 

be  represented  to  show  their  true  size  and  .shape.  An- 
other chapter  gives  an  account  of  how  the  two  classes 

of  working  drawings,  namely :  detail  and  assembly  draw- 
ings, are  made.  To  insure  that  the  student  knows  how 

to  truly  represent  the  size  of  some  object,  a  chapter  is 
devoted  to  dimensions,  that  fully  explains  the  essential 
points  concerning  the  manner  in  which  dimensions 
should  be  placed  on  a  drawing. 

As  an  aid  to  machine  construction  a  knowledge  of 
what  is  involved  in  the  process  of  machining  is  given. 

In  addition  screw  threads,  bolts  and  screws,  and  rivet- 
ing are  briefly  discussed  to  insure  a  working  knowledge 

of  their  uses  in  machine  design. 
Several  chapters  are  devoted  to  descriptive  geometry 

in  which  intersections  and  developments  of  surfaces  are 
analyzed.  The  properties  of  materials  and  the  stres.ses 
to  which  they  are  subjected  are  also  briefly  treated  so 
that  drawings  involving  various  materials  may  be  in- 

telligently made.  Other  chapters  are  devoted  to  such 
subjects  as  sketching,  shading,  piping  and  sections. 

Handy  Men — Discussion 
By  Wm.  J.  Fisher,  Jr. 

There  recently  appeared  on  page  514,  Vol.  58  of  the 

American  Machinist  an  article  entitled,  "Handy  Men," 
in  which  the  writer  tells  about  one  shop  where  the 
electrician  spends  part  of  his  time  smoking  cigarettes; 
the  oiler,  gossiping;  the  millwright,  the  carpenter  and 
handy  man  arguing  about  the  best  way  to  do  things, 
and  all  of  them  wasting  more  than  50  per  cent  of  their time. 

Was  not  this  the  fault  of  the  superintendent,  who 

allowed  such  conditions?  "Handy  men,"  as  Mr.  Walter 
recommends,  would  remedy  this  condition  very  promptly 
for  if  the  millwright  had  been  of  this  type,  he  could 
have  made  the  boxes  during  his  idle  time,  which  would 
have  released  the  carpenter  altogether.  Furthermore, 
the  repair  man  could  have  done  the  small  amount  of 
necessary  oiling  and  electric  work. 

The  millwright  referred  to  in  the  article  surely  never 
deserved  that  title.  Whoever  heard  of  a  millwright  that 
set  a  lathe  by  hurriedly  bolting  the  countershaft  to  the 
angle  iron  above,  setting  the  ends  of  the  lathe  on  wooden 
blocks  and  lining  the  lathe  with  the  shaft  by  dropping  a 

bolt  down  on  a  piece  of  binder  twine?  No  true  mill- 
wright is  without  a  plumb-bob  and  level.  In  the  case 

mentioned,  the  millwright  should  have  first  lined  his 
countershaft  with  the  main  driving  shaft,  leveled  it, 
then  lined  and  leveled  the  lathe  and  poured  concrete 
under  the  feet  of  the  lathe.  Then  he  would  have  made 

a  good  job,  and  the  trouble  experienced  in  the  case  men- 
tioned would  not  have  taken  place. 

There  are  a  number  of  handy  men  in  our  shop  who 
are  trained  in  certain  branches  of  our  mechanical  work 
in  which  they  show  the  greatest  proficiency.  They  are 
very  valuable  men,  and  do  not  spend  any  of  their  time 
in  idleness. 
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Safeguarding  Industry  by  Stabilizing 

Employment 
By  WILLFORD  I.  KING 

Bureau  of  Eiconomic  Research,  New  York 

Voluntary  and  involuntary  unemployment — Small  plants  lay  off  lower 
proportion  of  employees  than  large  plants  —  Measures  of  business — 

What  to  do  during  periods  of  depression  and  prosperity 

DOUBTLESS  many  of  you  will  wonder  that
  an 

economist  should  have  the  temerity  to  appear  be- 
fore you  to  discuss  problems  of  factory  employ- 

ment and  finance — especially  when  he  must  admit  that 
he  has  had  no  extensive  experience  in  hiring  men  and 
has  but  occasionally  been  inside  a  factory.  Those  of 
you,  however,  who  read  Der  Waldschulmeister  at 
college  will  remember  how  the  quaint  old  man  called 
attention  to  the  difficulty 
of  seeing  the  forest  for 
the  trees.  Since  this  diffi- 

culty is  a  real  one,  per- 
haps I  may  be  able  to 

point  out  to  you  some  of 
the  more  obscure  charac- 

teristics of  the  forest 
even  though  you  know 
infinitely  more  about  the 
trees  than  I  can  ever  hope 
to  learn.  Each  of  you 
understands  thoroughly 
conditions  in  his  own 
business.  Our  Bureau 
spent  last  year  in  trying 
to  collect  this  knowledge 
from  the  different  groups 
of  business  men,  and  consolidate  it  in  order  to  discover 
the  general  facts  pertaining  to  all  the  industries  in 
the  country,  and  to  ascertain  how  these  facts  are  related 
to  each  other. 

A  little  more  than  a  year  ago,  the  Bureau  was  asked 
by  Secretary  Hoover  to  prepare  for  President  Hard- 

ing's Conference  on  Unemployment,  a  statistical  report 
showing  the  facts  concerning  cyclical  unemployment, 
and  in  addition  describing  the  various  measures  which 
have  been  suggested  for  its  relief.  Since  this  investiga- 

tion fitted  in  very  well  with  the  inquiry  already  made 
by  the  Bureau  concerning  the  income  of  the  people  of 
the  United  States,  and  since  the  Bureau  was  planning 
to  engage  in  a  study  of  the  business  cycle,  we  were,  of 
course,  glad  of  the  opportunity  to  aid  in  this  work. 

My  particular  part  in  the  investigation  was  to  dis- 
cover as  fully  as  possible  the  facts  concerning  unem- 

ployment during  the  1921  depression,  and  to  ascertain 
how  labor  conditions  were  affected  at  that  time.  The 

purpose  of  the  President's  Conference  was  to  discover 
remedies  for  unemployment,  hence  one  would  natur- 

Abstract  of  paper  presented  at  a  meeting  of  the  Taylor  Society, 
Syracuse,  N.  Y.,  June  7,  1923. 

I  MAY  be  unduly  optimistic,  but  I  believe 
that  if  you  will  study  the  business  cycle 

thoroughly  until  you  know  the  position  that 
you  occupy  in  it  at  every  time,  and  if  you 
understand  the  relation  of  the  activities  of 
your  own  particular  business  to  the  cyclical 
fluctuations  of  industry  in  general,  you  will  be 
able  to  approach,  if  not  attain,  stability  in 
operations  from  year  to  year.  Knowledge  is 
power,  and  a  thorough  realization  of  the 
future  will  prevent  you  from  succumbing  to 
waves  of  optimism  or  pessimism  as  they 
sweep  over  the  country. 

ally  suppose  that  I  would  have  devoted  my  first  efforts 
to  measuring  the  extent  of  unemployment.  As  a  matter 

of  fact,  however,  it  is  impossible  to  measure  unem- 
ployment unless  one  is  to  class  as  unemployed  all 

persons  who  are  not  at  work.  The  common  desire  is  to 
measure  only  voluntary  unemployment,  but  it  is  entirely 
impossible  to  say  how  much  employment  is  voluntary 
and  how  much  involuntary.     An  example  or  two  will 
  suffice    to    verify    this 

statement. 
A  woman  has  been 

working  in  a  mill.  She 
stops  work  because  she 
needs  a  rest.  She  is  not 

sure  whether  she  will  re- 
turn to  work  later  or  not. 

Shall  she  be  classed  as 
unemployed  ? 

A  man  falls  ill.  Is  he 
to  be  called  unemployed? 

Suppose  that  for  five 
years  he  continues  sick. 
Is  he  still  one  of  the  un- 

employed? Suppose  that 
his  chief  trouble  is  old 

age.  Do  you  still  class 
him  in  the  same  manner?  If  not,  what  age  limit  will 
you  fix?  Will  it  be  the  same  for  the  rugged  veteran 
and  the  feeble  weakling?  Suppose  that  a  man  is  able 
bodied  and  will  work  for  his  usual  wage  of  ten  dollars 
a  day  but  not  for  eight,  is  his  unemployment  voluntary 
or  involuntary?  These  are  typical  examples  of  the 
problems  that  must  be  considered. 

A  study  of  these  difficulties  seems  to  prove  that  the 
only  solution  is  to  cut  the  Gordian  knot  and  measure 
changes  in  employment.  This  task  in  itself  is  difficult 
enough.  The  inquiry  which  we  conducted  was  designed 
to  answer  a  number  of  specific  queries  about  the 
employment  situation. 

First,  we  wanted  to  know  whether  or  not  there  really 
had  been  much  falling  off  in  employment.  The  fact 
was  pointed  out  to  us  that  bread  lines  were  not  in  evi- 

dence and  that  there  was  little  to  show  much  suffering 
on  the  part  of  the  working  class.  Was  it  not  possible, 
then,  that  the  supposition  that  there  were  five  million 
idle  men,  arose  merely  from  the  fact  that  there  had 
been  a  great  shifting  in  workers  from  manufacturing, 
mining,  and  transportation  into  other  industries  for 
which   no   records   were   available — for   example,    into 
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agriculture  and  trade?  Another  way  of  putting  the 
problem  is  this:  Were  the  figures  at  hand  showing 
a  decline  of  employment  in  the  manufacturing  indus- 

try typical  of  what  was  happening  in  all  industries, 
and  did  they  mark  a  huge  volume  of  idleness,  or  were 
they  simply  records  of  a  shift  of  workers  from  one 
industrial  field  to  another? 

Another  question  which  we  sought  to  answer  was 
whether  the  decline  in  the  number  of  employees  meas- 

ured with  a  fair  degree  of  accuracy  the  total  shrinkage 
in  employment,  or  whether  there  was  a  large  additional 
amount  of  idleness  which  arose  from  placing  great 
numbers  of  employees  upon  a  part-time  basis  during 
the  period  of  dull  business. 

To  secure  answers  to  these  queries  was  by  no  means 
an  easy  task.  Numerous  lines  of  attack  were  tested, 
some  of  them  with  discouraging  results,  but  eventually 
it  was  found  that  by  appealing  directly  to  the  employers 
of  the  country,  a  sufficient  body  of  information  could 
be  obtained  to  give  satisfactory  answers  to  practically 
every  question  upon  which  information  was  sought. 
Records  were  received  from  employers  in  all  important 
industries,  the  reports  covering  in  the  aggregate  nearly 
ten  per  cent  of  the  employees  of  the  United  States. 
When  the  results  thus  obtained  were  tabulated,  the 
following  facts  were  revealed : 

Extent  of  Unemployment  in  1921 

First,  the  depression  of  1921  did  bring  about  a  tre- 
mendous decline  in  employment,  for,  as  a  matter  of  fact, 

relatively  few  workers  shifted  from  one  industry  to 
another.  Falling  off  in  employment  was,  however, 
confined  mainly  to  the  construction,  manufacturing, 
mining,  and  transportation  industries.  In  other  fields, 
the  depression  apparently  caused  but  little  change  in 
the  total  number  at  work. 

About  one-seventh  of  all  the  workers  of  the  country 
were  idle  during  the  dullest  part  of  1921.  Most  of 
those  at  work  put  in  full-time,  but  there  was  a  suffi- 

cient number  of  part-time  workers  to  reduce  the  total 
number  of  employee-hours  worked  by  about  one-sixth. 
When  you  think  of  what  it  means  to  have  one-sixth 
of  the  time  of  all  employees  in  the  country  lost,  you 
can  readily  see  that  the  problem  dealt  with  was  one  of 
the  first  magnitude. 

The  tabulation  of  the  figures  led  to  one  discovery 
which  was  wholly  unexpected — namely,  that  the  tend- 

ency to  lay  off  employees  was  much  stronger  in  large 
enterprises  than  in  small  ones.  At  the  lowest  period 
of  the  cycle,  concerns  employing  fewer  than  21  employ- 

ees had  reduced  their  total  labor  force  by  only  3  per 
cent,  while  firms  hiring  from  21  to  100  employees  had 
lessened  the  number  of  hours  worked  by  nearly  14  per 
cent,  and  enterprises  hiring  over  100  employees  had  cut 
down  their  volume  of  employment  by  more  than  28 
per  cent.  It  thus  appears  that,  in  the  depression 
of  1921,  the  man  who  worked  for  a  large  concern  was 
nine  times  as  likely  to  lose  his  job  as  was  the  man 
working  for  a  very  small  enterprise. 

Does  Business  Cycle  Accompany  Big  Business? 

This  finding  is  quite  the  opposite  of  what  many 
writers  have  reasoned  ought  to  be  the  case;  in  fact  it 
has  been  freely  asserted  that  with  the  better  organiza- 

tion resulting  from  the  advent  of  large-scale  industry, 
the  stabilization  of  employment  would  automatically 
come  about.  After  seeing  these  figures,  however,  we 
wonder    whether    the    reverse     is    not    true.       Since 

unemployment  is  the  outstanding  and  all-embracing 
feature  of  the  business  cycle,  what  characterizes  it 
apparently  must  characterize  the  cycle  in  general.  What 
is  the  reason  that  we  do  not  read  of  frequently  recurring 
depressions,  crises,  and  panics  in  the  history  of  cen- 

turies past?  Is  it  because  big  business  was  in  those 
days  wholly  non-existent?  It  is  possible,  of  course, 
that  the  1921  depression  was  abnormal,  and  that  in  the 
depressions  of  the  years  to  come,  it  will  be  the  large 

firms  and  not  the  small  ones  that  will  give  steady  woi-k 
to  their  helpers.  If  the  1921  depression  followed  the 
normal  course,  and  if  the  largest  enterprises  do  give  the 
least  regular  employment,  the  economic  basis  underly- 

ing this  state  of  affairs  is  certainly  one  deserving  most 
careful  attention.  We  must  find  the  answer  to  this 
question:  Why  is  the  enterprise  having  fewer  than 
21  employees  able  to  keep  them  practically  all  at  work 
when  its  larger  rival  is  laying  off  its  workers? 

Unfortunately,  it  is  impossible  as  yet  to  give  a  cate- 
gorical reply  to  this  query.  Perhaps  the  small  concern 

has  the  advantage  because  it  is  in  the  most  intimate 
contact  with  the  ultimate  consumers  of  its  goods.  If 
my  hypothesis  considering  the  causes  underlying  the 
business  cycle  is  correct,  this  relationship  is  presumably 
one  of  the  greatest  moment. 

Our  Bureau  has  never  formed  any  theory  of  the 
business  cycle,  hence  if  I  state  my  analysis  of  the  causes 
of  this  phenomenon,  you  must  remember  that  I  am 
speaking  for  myself  alone,  rn^  that  my  views  may  be 
very  different  from  those  of  the  directors  of  our  Bu- 

reau, or  the  other  members  of  the  research  staff.  I 
shall,  nevertheless,  enumerate  at  this  point  the  sequence 
of  events  which  it  seems  probable  to  me  characterizes 
the  business  cycle. 

Just  at  present,  we  are  near  the  crest  of  a  typical 
boom  in  business.  Retailers  have  found  sales  good 
during  the  past  few  months.  Their  profits  have  been 
materially  enhanced  by  the  fact  that  the  price  level  has 
been  rising,  and  hence  their  wares  have  tended  to  grow 
in  value  while  on  the  shelves.  The  increasing  cost  of 
goods  has  so  forced  itself  upon  the  attention  of  the 
retailer  that  he  now  feels  the  necessity  of  stocking  up 
before  prices  go  higher.  As  a  result,  he  is  buying  vigor- 

ously and  increasing  his  stocks  on  hand.  The  more 
rapidly  he  buys  the  harder  it  becomes  for  him  to  get  his 
orders  filled  promptly.  As  deliveries  become  bad.  his 
natural  tendency  is  to  replace  orders  for  more  goods 
than  he  expects  to  actually  get. 

Cause  of  Buyers'  Strikes 
This,  of  course,  makes  it  harder  than  ever  for  the 

manufacturer  to  keep  up  with  his  orders.  The  manu- 
facturer feels,  however,  that  business  is  extremely  good, 

and  that  he  can  go  ahead  without  fear  of  difficulty 
because  he  has  orders  on  hand.  Under  these  circum- 

stances, he  of  course  puts  on  as  much  pressure  as 
possible  in  an  effort  to  turn  out  products  with  maximum 
speed.  This  process  leads  to  a  snowballing  effect.  Prices 
rise  more  and  more  rapidly,  and  it  becomes  increasingly 
difficult  to  get  goods.  Some  day,  however,  the  con- 
sumei-s  will  conclude  that  prices  are  too  high,  and  we 
shall  have  buyers'  strikes  of  various  kinds  similar  to 
the  one  witnessed  recently  in  the  sugar  industry.  As 

these  buyers'  strikes  spread,  whether  silently  or  with 
much  noise,  the  retailer  will  discover  that  his  goods  are 
not  moving  from  his  shelves  at  the  rate  which  he  had 
counted  upon.  Then  he  will  become  panicky,  and  his 
natural  tendency  Will  be  to  cancel  the  orders  which  he 
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has  already  placed.  As  he  cancels  orders,  the  whole- 
saler and  the  jobber  will  necessarily  try  to  follow  suit, 

and  the  manufacturer  will  be  the  one  who  suffers  from 

the  process.  Factory  prices  will  collapse,  and  the  manu- 
facturer will  find  that  he  is  able  to  sell  his  finished 

products  for  only  a  fraction  of  the  price  that  he 
expected  to  get  for  them.  Many  of  the  goods  which  he 
was  manufacturing  to  fill  orders  received  will  remain 
on  his  hands.  He  will  be  overstocked  with  raw  mate- 

rials that  he  bought  at  high  prices.  He  will  have  large 
loans  falling  due  which  would  have  been  easy  enough 
to  pay  off  had  prices  held  up,  but  which  it  will  be  next 
to  impossible  to  meet  under  the  new  price  conditions. 

Strangely  enough,  during  all  this  time,  retail  prices 
will  still  be  holding  up  to  relatively  high  levels,  for 

the  retailer's  custom  is  to  sell  his  goods  at  a  certain 
percentage  over  cost  price  with  little  regard  to  current 
price  at  wholesale.  This  tendency  for  retail  prices  to 
remain  high  after  factory  prices  have  fallen  sharply  has 
long  deceived  economists,  and  has  led  them  to  believe 
that  the  force  causing  the  decline  in  prices  must 
originate  in  the  factory.  As  a  matter  of  fact,  the  truth 
seems  to  be  that  the  initial  impetus  comes  from,  the 
consumer  when  he  fails  to  buy  the  expected  quantity 
of  goods  from  the  retailer. 

Once  factory  prices  have  reached  bottom,  there  ensues 
a  considerable  period  of  liquidation  characterized  by 

many  failures  and  large  amounts  of  "frozen  credit"  at 
the  banks.  During  this  period,  retail  prices  steadily 
fall,  retail  purchases  are  extremely  low,  but  the  physi- 

cal volume  of  sales  by  retailers  remains  at  a  relatively 
high  level.  This  fact  is  one  of  the  interesting  things 
brought  out  by  the  recent  investigations  made  by  the 
Federal  Reserve  banks.  Their  studies  show  that  during 
both  good  times  and  bad,  the  total  dollar  value  of  sales 
of  retail  stores  tends  to  remain  approximately  a  fixed 
quantity.  This  being  true,  it  necessarily  follows  that 
as  retail  prices  fall,  the  physical  volume  of  sales  must 
grow  larger. 

Retailers  Again  Enter  Market 

Since,  during  the  depression,  retailers  buy  little  and 
sell  much,  their  stocks  eventually  must  become  depleted, 
and  a  time  will  arrive  when  they  will  be  compelled 
again  to  enter  the  market  for  goods.  The  wholesalers 
will  pass  the  orders  along  to  the  jobbers  and  manu- 

factu.-ers,  soon  the  factories  will  again  be  humming, 
and  business  will  once  more  resume  its  upward  course. 
In  about  three  and  one-half  years  from  the  crest  of 
the  first  boom,  we  shall  not  only  have  passed  down  into 
the  trough,  but  shall  have  again  climbed  the  next  hill 
to  the  top. 

So  much  for  the  way  the  cycle  works.  What  are  its 
chief  effects?  When  the  depression  hits  the  factory, 
and  the  prices  of  finished  products  fall,  it  becomes  im- 

perative for  the  manufacturer  to  reduce  costs  if  he  is 
to  keep  his  plant  in  operation.  Wage  earners,  of  course, 
do  not  take  kindly  to  wage  cuts;  hence  the  usual  solu- 

tion is  to  lay  off  a  large  percentage  of  the  working 
force,  and  to  put  some  of  the  other  employees  upon 
part  time.  During  the  1921  depression,  this  process 
continued  until  it  reduced  the  total  volume  of  factory 
employment  by  30  per  cent  and,  in  factories  turning 
out  metals  and  metal  products,  the  reduction  was 
slightly  over  one-half.  Now  when  the  manufacturer 
lays  off  his  workers  he  reduces  his  expenses,  but  he  still 
loses  money  because  of  his  overhead  costs.  To  compen- 

sate him  for  this  loss,  he  usually  has  large  profits  piled 

up  during  the  boom.  But  how  about  the  employee? 
When  he  is  out  of  a  job,  his  expenses  are  not  reduced, 
but  his  income  is  entirely  cut  off.  Furthermore,  his 
gains  from  larger  wages  during  the  boom  period  were 
as  a  rule  proportionately  less  than  were  the  extra 
profits  of  his  employer. 

Profit-Sharing  Not  Advantageous  to  Employee 

As  you  understand,  our  Bureau  takes  no  position  on 
any  policy,  and  I  can  speak  for  no  one  but  myself,  but 
I  am  one  of  those  who  believe  that  the  idea  of  profit- 
sharing  is  entirely  contrary  to  the  interests  of  the  em- 

ployee. It  seems  to  me  that  the  employer  is  the  one 
who  should  bear  the  brunt  of  the  depression,  and  that 
he  should  therefore  be  entitled  to  the  gains  acquired 
during  the  boom.  I  see  no  prospect  of  gain  and  every 
prospect  of  loss  if  the  workers  obtain  a  controlling 
voice  in  the  direction  of  industry ;  but  if  you  agree  with 
me  in  these  ideas,  I  hope  that  you  will  also  agree 
with  me  that  the  worker  has  a  legitimate  right  to  de- 

mand that  a  system  shall  be  worked  out  which  will 
enable  him  to  be  employed  steadily  as  long  as  he  renders 
satisfactory  service.  Whiting  Williams,  who  recently 
spent  much  time  among  the  ordinary  laboring  classes, 
studying  their  psychology,  shows  that  the  thing  which 
they  most  want  is  a  guarantee  of  a  steady  job.  Regular 
work  at  steady  wages,  even  though  the  wages  are  not 
as  high  as  are  now  paid  in  boom  times,  seems  to  me  the 
best  insurance  against  Bolshevistic  tendencies  among 
the  working  classes. 

To  my  mind,  then,  it  is  the  duty  of  all  good  citizens 
to  co-operate  in  furthering  to  as  great  an  extent  as  pos- 

sible the  idea  of  making  employment  stable  from  month 
to  month,  and  from  year  to  year.  The  employer  will, 
in  the  long  run,  gain  as  much  as  anyone  by  such  a 
stabilization,  and  he  occupies  a  strategic  position  which 
he  should  utilize  to  the  best  of  his  ability  to  bring 
about  this  desired  end. 

Sound  economic  policy  does  not  demand  that  we  give 
men  unemployment  insurance  while  they  stand  idle  and 
produce  nothing,  does  not  ask  that  we  transfer  them 
from  their  homes  to  do  goverment  work  in  some  out- 
of-the-way  locality,  but  rather  that  we  keep  them 
steadily  engaged  at  their  regular  tasks.  The  employer, 
however,  can  hire  men  only  when  he  has  work  to  be 

done.  His  problem,  then,  is  that  of  stabilizing  his  o'ltput. 
He  must  prepare  not  only  for.  the  short  year  of  twelve 
months,  but  also  for  the  long  year  of  the  business  cycle, 
a  year  which  averages  some  forty  months  in  length.  Is 
there  any  practical  way  of  attaining  such  an  end? 

As  I  said  at  the  beginning,  I  am  far  from  posing  as 
an  expert  in  the  manufacturing  field,  but  I  wish  to 
make  certain  suggestions  which  I  believe  many  of  you 
may  be  able  to  apply  with  modifications  to  your  own 
specific  enterprises. 

Be  Conservative  During  Booms 

It  seems  to  me  that  now  during  the  boom  is  the  time 
to  be  conservative.  Raise  wages  as  little  as  possible, 
thus  avoiding  the  necessity  of  severe  wage  cuts  at  a 
later  date;  adopt  a  hand-to-mouth  policy  in  buying  raw 
materials ;  scrutinize  carefully  all  orders  from  your  cus- 

tomers; go  slow  in  accepting  orders  from  men  whose 
credit  is  not  of  the  best;  see  that  all  contracts  are 
definite  so  that  the  chance  for  cancellation  is  reduced  to 
a  minimum;  postpone  building  those  additions  to  your 
plant  which  seem  so  necessary;  reduce  your  stocks  of 
finished    products    to    a    minimum;    and,    above    all — 
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accumulate  cash.  Sell  all  but  the  most  gilt-edged  securi- 
ties; dispose  of  any  unnecessary  assets;  and  strengthen 

your  cash  position  at  all  costs! 
I  realize  that  most  of  you  will  say  that  this  is  the 

impractical  advice  of  a  theorist;  that  you  will  lose  cus- 
tomers, that  you  will  sacrifice  your  chances  for  profits ; 

and  I  will  agree  that  these  things  will  happen — ^but  I 
am  not  sure  that  two  years  from  now  the  advice  will 
seem  as  visionary  as  it  does  today. 

Many  optimists  tell  us  that  business  has  now  reached 
a  high  plane,  and  that  you  may  look  for  it  to  remain 
on  this  level  for  several  years  to  come.  I  fear  that 

they  merely  typify  those  happy-go-lucky  people  who 
sing  and  dance  during  the  summer,  forgetting  the  long 
winter  ahead.  The  chances  are  that  by  late  1924  or 
early  1925  business  will  again  be  very  dull,  orders  few, 
and  prices  discouragingly  low.  Now  is  the  time  to  plan 
for  the  depression  ahead,  for  if  you  do  not  plan  now, 
you  will  not  be  ready  for  it  when  it  comes.  Study  the 
statistics  of  your  own  business  to  see  what  the  long 

•  time  trends  are,  and  plan  now  the  buildings  which  you 
will  need,  the  new  machinery  which  you  will  require  to 
take  care  of  the  normal  growth  of  your  enterprises. 
Arrange  to  construct  these  during  the  depression  when 
labor  and  material  costs  are  low.  Remember  that  after 
the  depression  will  come  another  boom,  and  that,  during 
this  next  boom,  you  will  again  have  dilRculty  in  making 
goods  fast  enough  to  fill  orders  as  they  come  in.  Plan 
now  to  make  goods  for  stock  during  the  lean  months 
while  materials  are  cheap.  Arrange  also  a  campaign 
for  securing  orders  well  in  advance.  If  you  go  into  a 
depression  with  small  stocks  on  hand,  you  will  not  find 

that  the  accumulation  of  stock  manufactured  during 
the  dull  times  will  so  greatly  overload  your  warehouses. 
With  an  abundance  of  ready  cash  on  hand — ^the  cash 
which  you  have  saved  during  the  boom — you  will  be 
able  to  take  advantage  of  bargain  prices  in  materials. 
A  few  manufacturers  have  demonstrated  that  by  such 
careful  long-time  planning,  and  by  conservative  action 
during  the  boom,  they  are  able  to  guarantee  steady 
work  to  all  their  employees  who  care  to  remain  on  the  job. 
If  you  have  not  raised  wages  much  during  the  boom, 
you  will  not  need  to  cut  wages  much  when  hard  times 
appear.  If  during  the  dull  times  you  have  manufactured 
quantities  of  goods  for  stock,  it  will  not  be  necessary  to 
hire  many  additional  workers  for  the  next  boom,  and 
hence  you  will  have  little  occasion  to  pay  fancy  wages 
in  order  to  fill  your  orders. 

I  may  be  unduly  optimistic,  but  I  believe  that  if  you 
will  study  the  business  cycle  thoroughly  until  you  know 
the  position  that  you  occupy  in  it  at  every  time,  and  if 
you  understand  the  relation  of  the  activities  of  your 
own  particular  business  to  the  cyclical  fluctuations  of 
industry  in  general,  you  will  be  able  to  approach,  if  not 
attain,  stability  in  operations  from  year  to  year.  Knowl- 

edge is  power,  and  a  thorough  realization  of  the  future 
will  prevent  you  from  succumbing  to  waves  of  optimism 
or  pessimism  as  they  sweep  over  the  country. 

The  idea  of  stabilization  appears  to  me  to  be  a  prac- 
tical application  of  the  Golden  Rule,  and  one  which  will 

in  the  long  run  not  only  bring  prosperity  and  content- 
ment to  your  employees,  but  will  also  make  your 

enterprise  a  safer  investment  for  bondholders  and  stock- 
holders as  well. 

Carrying  Industrial  Safely  Into  the 
Community 

By  R.  G.  Adair 
Safety  Engineer,  The  American  Rolling  Mill  Co. 

Community  safety  is  the  logical  outgrovd;h  of  indus- 
trial safety.  In  the  plants  of  the  American  Rolling 

Mill  Co.  we  have  been  teaching  safety  for  years.  We 
begin  the  very  day  a  man  is  hired. 

Before  he  is  permitted  to  pass  through  the  gates  to 
his  job,  we  give  him  a  safety  talk  and  impress  upon 
him  the  importance— first,  of  his  personal  responsibility 
to  himself,  second,  his  family,  and  third  his  fellow  work- 

man. It  is  only  human  for  a  man  to  be  primarily  inter- 
ested in  his  welfare,  and  this  self-interest  gives  us  our 

starting  point.  We  try  to  drive  home  the  fact  that 
every  workman  owes  it  to  himself  and  to  his  company 
to  keep  from  becoming  physically  incapacitated.  We 
dwell  upon  the  fact  that  it  is  only  by  working  regularly 
that  he  will  be  able  to  give  his  family  the  greatest  mea- 

sure of  protection.  Finally,  we  try  to  get  every  man 
to  feel  his  full  responsibility  toward  the  protection  of 
his  fellow  workman. 

Thus,  also,  we  point  out  specific  hazards  of  the  iron 
and  steel  business  with  which  he  will  come  in  contact, 
regardless  of  the  job  to  which  he  is  assigned ;  overhead 
electric  traveling  cranes,  electricity,  railroad  yards,  etc. 
We  even  tell  the  workman  about  the  kind  of  clothes  he 
should  wear  to  protect  himself  against  injury  and  dis- 
comfort. 

At  this  first  lesson  every  man  is  told  emphatically  the 
company's  point  of  view  in  regard  to  the  importance  of 

Extract  of  paper  presented  at  the  National  Conference  of  Busi- 
ness Editors  at  Middletown,  Ohio. 

safety.  It  is  this:  No  job  in  the  plant  is  so  important 
that  a  man  need  take  any  chance  of  becoming  injured  in 
carrying  out  the  work.  That,  in  a  word,  is  the  com- 

pany's policy. 

Special  Hazards  Emphasized 

After  this  introductory  talk  on  safety,  the  man  is 
turned  over  to  his  foreman  who  points  out  to  him  the 
specific  hazards  of  the  job.  It  might  seem  that  this  is 
enough  to  establish  firmly  in  the  mind  of  every  work- 

man the  importance  of  safety,  but  we  dare  not  stop  here. 
More  work  must  be  done  before  we  can  obtain  our  ideal 

which  is  to  establish  in  every  mind  a  deep  seated  con- 
sciousness of  the  importance  of  safety. 

We  begin  to  teach  a  man  safety  the  very  first  day 
he  goes  to  work  for  us,  but  we  believe  that  the  greatest 
opportunity  to  teach  safety  comes  when  a  man  is  off 
the  job,  when  his  mind  is  unburdened  with  the  details 
of  his  work.  It  is  then  that  he  is  more  receptive.  He 
is  more  or  less  free  for  16  hours  of  the  24  and  he  will 
absord  more  of  the  things  we  want  him  to  know  about 
safety.  During  the  leisure  hours  we  believe  we  can 
build  up  a  lasting  consciousness  in  the  mind  of  the  work- 

man ;  and  this  is  by  far  the  most  desirable  and  effective 
safeguard  known.  When  a  safety  consciousness  is  really 
established,  then  we  get  safety  in  the  community  as 
well  as  in  the  industrial  plant  and  it  is  a  most  important 
factor  in  both. 

And  it  is  in  this  community  safety  that  we  are 
especially  interested  just  now.  To  this  end  we  have 
safety  taught  in  the  public  schools  in  Middletown. 

Think  what  this  will  mean  to  Middletown  industrj- 
when  these  young  men  and  women  enter  our  industrial 

life  and  activities. ' 
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Progress  in  Gear  Standardization 

Resume  of  work  accomplished  by  the  Sub-Committees 

of  the  American  Gear  Manufacturers'  Association  since 
October,  1922 

THE  Spur  Gear  Committee  has  been  working  on 
rules  for  the  strength  of  gears  as  well  as  a  spur 

gear  nomenclature.  Each  chairman  of  a  com- 
mittee is  a  member  of  the  Nomenclatui'e  Committee  and 

each  committee  feels  itself  called  upon  to  develop  a 
nomenclature  to  suit  its  own  needs. 

The  Bevel  Gear  Committee  has  added  to  its  previous 

recommendations  a  "Suggested  Standard  for  Future 
Design  for  Bevel  Pinions  of  Ten  Teeth  or  Less"  and  a 
nomenclature  for  bevel  gears  covering  almost  every 
item  in  practical  use. 

The  nomenclature  of  the  bevel  gear  conjmittee,  to- 
gether with  that  of  the  spur  gear  committee  and  with 

that  otherwise  submitted  to  the  sectional  committee  has 
permitted  the  sectional  committee  to  give  this  matter  a 
great  deal  of  attention.  Some  60  definitions  that  have 
been  accepted  by  the  sectional  committee  are  being 
printed  and  will  be  distributed  to  the  members  of  the 
A.G.M.A.  in  the  very  near  future  for  their  considera- 

tion and  for  them  to  act  upon  at  the  next  meeting,  which 
will  be  held  this  Fall. 

The  Worm  Gear  Committee  has  worked  up  a  recom- 
mended practice  for  the  proportions  of  worms  and  worm 

wheels  for  single,  double,  triple  and  quadruple  threaded 
worms  where  the  worm  would  have  a  hole  and  the  face 
of  the  wheel  would  be  the  maximum  for  most  efficient 
service. 

It  also  offers  rules  for  calculating  the  proportions  for 
wheels  for  existing  hobs. 

These  recommendations  should  fill  a  useful  place  in 
gear  design  and  be  of  great  help  to  every  user  of  worm 
gears. 

The  Sprocket  Committee  has  worked  in  close  con- 
junction with  the  Committee  of  the  A.S.M.E.  and  the 

S.A.E.  in  developing  a  standard  for  roller  chains  and 

at  the  last  meeting  in  April,  presented  quite  an  exten- 
sive progress  report.  It  seems  probable  that  within  a 

short  time  a  roller  chain  standard  will  be  adopted  which 
will  cover  all  items  connected  with  the  design  and  use 
of  roller  chains. 

The  Inspection  Committee  has  been  steadily  consider- 
ing the  possibility  of  finding  some  means  of  inspecting 

gears  for  noise,  or  rather  trying  to  find  some  means 
for  the  measurement  of  gear  noises. 

The  Metallurgical  Committee  presented  at  the  April 
meeting  quite  an  extensive  progress  report,  consisting  of 
recommendations  for  the  heat-treatment  of  the  various 
gear  steels  together  with  photo-micrographs.  The  com- 

mittee also  made  a  recommendation  for  the  testing  of 
steels  by  the  spark  test.    At  the  Fall  meeting  it  is  prob- 

Prepared  by  B.  F.  Waterman,  ot  the  Brown  &  Sharpe  Mfg.  Co., 
Chairman  of  the  General  Standardization  Committee,  at  the  re- 
que.st  of  the  American  Machinist. 

able  that  this  progress  report  will  have  been  printed  and 
submitted  to  the  Association  to  be  acted  upon  as  recom- 

mended practice. 

The  Herring-Bone  Gear  Committee  has  had  under 
consideration  for  the  last  six  months  a  recommended 
practice  for  using  standard  spur  gear  hobs  for  the 
cutting  of  herring-bone  gears.  Such  practice  should  be 
a  great  help  to  anyone  who  has  bobbing  machines  and 
hobs  as  used  for  spur  helical  gears,  because  it  will 
enable  him  to  cut  herring-bone  gears  to  a  standard  com- 

monly known  to  all  gear  users. 

The  Committee  on  Electric  Railway  Gear  Pinions  has 
been  working  during  the  last  six  months  in  smoothing 
out  its  recommended  practice  and  also  has  been  working 
in  connection  with  determining  specifications  for  a 
standard  forged  steel  blank  for  electric  railway  service. 

The  Key  way  Committee  has  been  able  only  to  report 
progress,  but  it  has  been  in  close  touch  with  the 
A.S.M.E.  committee  on  shafting. 

The  Differential  Committee  has  been  in  close  touch 
with  the  S.A.E.  committee  and  has  offered  a  nomencla- 

ture. The  work  of  this  committee  is  such  that  progress 
can  be  made  only  as  the  committee  works  in  co-operation 
with  the  S.A.E.  and  it  is,  of  course,  doing  so. 

The  Tooth  Form  Committee  has  been  considering  a 
standard  stub  tooth  but  up  to  this  time  has  made  no 
recommendation. 

Cold  Working  of  Copper 

The  last  bulletin  of  the  Bureau  of  Standards  con- 
tained mention  of  the  work  of  the  bureau  on  the  scratch 

hardness  of  copper  which  has  led  to  some  interesting 
results  regarding  the  effect  of  cold  working  of  this 
material.  As  was  stated  in  this  item,  the  effect  of  cold 
deformation  is  first  to  harden  the  metal.  As  the  de- 

formation continues,  the  metal  softens  as  measured  by 
the  scratch  hardness  and  by  the  micro-Brinell  methods. 

During  the  past  month  the  effect  of  annealing  on  such 
worked  specimens  has  been  considered.  Low-tempera- 

ture annealing,  that  is,  at  100  deg.  C,  softens  all  worked 
specimens  somewhat,  but  the  general  form  of  the  hard- 

ness curve  is  still  preserved.  After  annealing  at  a 
higher  temperature  all  specimens  showed  the  same 
hardness,  thus  indicating  that  thinness  of  the  rolled 
material  does  not  affect  materially  the  results  of  the 
scratch  hardness  test. 

This  is  an  important  point  and  suggests  the  use  of 
this  method  of  hardness  testing  on  such  specimens  as 
are  too  thin  to  permit  the  determination  of  hardness  by 
other  more  familiar  methods.  The  results  obtained 
with  pure  iron  and  with  an  iron-carbon  alloy  (low- 
carbon)  were  of  the  same  general  character. 
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Ideas  from  Practical  Men 
Devoted  tu  the  exchange  of  tnfornmtion  on 
useful  metliods.  Its  scope  includes  all  divisions 
of  the  machine  building  industry,  from  draft- 
ini;   room   tu   shipping;   platform.      The   articles 

are  made  up  from  letters  submitted  from  all 
over  the  ivorld.  Descriptions  of  methods  or  de* 
vices  that  have  proved  their  value  are  carefully 
considered,    and    those    published   are    paid    for 

A  Tailstock  Boring  Tool 
By  Robert  Brainard 

The  boring  tool  illu.strated  herewith  can  be  used  for 
talcing  heavy  cuts,  or  as  a  sizing  tool.  The  body  of  the 
tool  has  a  taper  shank  on  one  end  to  fit  the  tailstock 
spindle  and  a  pilot  on  the  opposite  end.  A  square  hole 
and  a  setscrew  provide  means  for  inserting  and  holding 
a  toolbit.  A  bushing  fitting  the  hole  in  the  center  of  the 
lathe  chuck  serves  to  guide  the  pilot.  The  tool  is  pre- 

vented from  turning  by  a   lathe  dog  clamped   on  the 

A  TAILSTOCK  BORING  TOOL 

body  and  allovvfing  the  tail  to  rest  on  the  tool  block. 
With  this  tool  we  took  cuts  of  i  in.  in  malleable-iron 
castings,  holding  the  dimension  within  a  limit  of  0.003 
in.  This  job  was  in  the  shop  of  the  Pearson-Scott  Co., 
Indianapolis,  Indiana. 

Grinding,  Boring  or  Reaming  Cylinders 
By  Wm.  R.  Seddon 

Some  motor  car  owners  and  shop  men  still  have  their 
doubts  as  to  which  method  of  cylinder  refinishing  is 
best.  They  still  seem  to  fear  that  grinding  leaves 
abrasive  materials  in  the  pores  of  the  cast  iron  and  that 
it  constantly  cuts  the  cylinder  wall  and  piston. 

Boring,  however,  has  this  disadvantage;  if  you 
strike  a  hard  spot  in  the  cylinder  wall,  which  is  a  very 
common  occurrence,  the  tool  will  leave  a  high  spot. 
The  reamer  makes  a  fairly  nice  job,  but  if  the  hole  was 
not  square  with  the  base  of  the  cylinder  in  the  first 
place,  it  will  not  be  square  after  it  is  reamed,  for  the 
reamer  is  bound  to  follow  the  old  hole. 

Grinding,  it  seems  to  me,  has  eliminated  all  of  these 
troubles,  for  the  hard  spots  can  be  ground  out  and, 
when  the  cylinder  is  finished,  it  is  always  square  with 
the   base,   regardless    of    how   crooked    it    was    before. 

Grinding  can  also  be  done  more  quickly  and  at  less  ex- 
pense to  the  car  owner.  There  is  less  friction  on  the 

cylinder  walls  and  we  have  found  that  if  the  grinding  is 
properly  done  and  the  motor  carefully  assembled, 
ground  cylinders  are  good  for  8,000  more  miles  than  a 
rebored  job. 

There  is  still  another  way  to  look  at  it.  If  grinding 
was  not  the  better  method,  makers  of  high  grade  cars 
would  not  install  expensive  cylinder-grinding  machines 
for  finishing  the  cylinders,  for  they  are  all  bored  first 
from  the  rough  casting. 

A  Self-Qamping  Vise  for  the  Hand 

Milling-Machine 
•         By  Milton  Wright 

Having  a  large  number  of  the  small  dies,  shown  at  A 
in  the  illustration,  to  be  sawed  open  through  one  side, 
the  self-clamping  vise  was  rigged  up  on  the  table  of  the 
hand  milling-machine  to  expedite  the  operation  of  sawing. 

The  upper  clamping  jaw  is  on  the  end  of  the  lever  B, 
which  is  fulcrumed  at  C.  A  heavy  coil  spring  under  the 
rear  end  of  the  lever  serves  to  hold  the  jaw  in  closed 
position  and  exerts  ample  pressure  to  keep  the  die  from 
moving  when  the  saw  comes  into  action. 

The  stationary  bracket  D,  made  from  a  piece  of  cold- 
drawn  steel  of  rectangular  section,  is  attached  to  the 
head  of  the  milling  machine.  When  the  operator  moves 
the  table  back  by  raising  the  hand-feed  lever,  the  bev- 

eled end  of  the  vise  lever  B  passes  under  the  stationary 
bracket  D,  thus  further  compressing  the  spring  and 
releasing  the  hold  upon  the  work.  Changing  the  work 
piece,  the  operator  brings  it  forward  to  the  saw  and  as 
soon  as  the  end  of  the  vise  lever  passes  clear  of  the 
bracket  the  pressure  of  the  spring  again  comes  upon the  work. 

By  means  of  this  simple  and  easily  rigged  device  the 
operator  is  relieved  of  the  burden  of  opening  and  closing 
the  vise  each  time  and  can  proceed  with  the  work  as 
rapidly  as  if  no  clamping  were  necessary. 

SBLP-ACTIXG    VISE   fOR   THE    HAND    MILLI.VG-MACHIXE 
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Turning  Ovals 
By  V.  Nelson 

For  turning  an  oval  in  the  lathe  the  tool  may  be  mounted 
on  the  face  plate  of  the  lathe  and  the  work  to  be  turned 
clamped  in  the  toolpost  parallel  with  the  slide  of  the 
compound  rest,  as  shown  in  the  illustration.  The  pro- 

portions of  the  oval  are  determined  by  the  angle  to 
which  the  compound  rest  is  set,  the  greater  the  angle 
from  the  center  line  of  the  spindle,  the  greater  the 
difference  between  the  length  and  width  of  the  oval. 

The  angle  to  set  the  compound  rest  for  an  oval  of  any 
desired  proportions  can  be  determined  by  the  following 
formula :     Length  -^  Width  ̂ =  secant  of  angle. 

The  oval  being  turned,  as  shown  in  the  illustration, 

TURNING  AN  OVAL,  IX  A  LATHE 

is  ixi  in.  and  the  secant  of  the  angle  is  found  as  fol- 
lows: !-=-*=  1.5.  Referring  to  the  table  of  secants 

we  find  that  1.4998  (the  nearest  to  1.5)  is  the  secant  of 
48  deg.  11  min.  which  is  the  proper  angle  for  setting  the 
compound  rest. 

This  same  principle  can  be  used  on  a  milling  machine 
having  a  dividing  head  that  can  be  tilted  to  the  desired 
angle. 

Spring  Safety-Device  for  a  Punch  Press 
By  N.  C.  McLoud 

The  accompanying  illustration  shows  a  safety  device 
invented  by  A.  E.  Wilde,  an  employee  of  the  Mail 
Equipment  Shops  of  the  Post  Office  Department.  The 
special  function  of  the  invention  is  to  save  human 
fingers.  The  device  takes  the  form  of  a  guard  for  the 
punch  presses  which  are  used  in  grommeting  mail  bags 
in  the  process  of  manufacture. 

The  Mail  Equipment  Shops  turn  out  millions  of  these 
bags  during  the  course  of  the  year  and  the  harvest  of 
fingers  has  been  a  serious  problem.  During  a  period  of 
two  years  ending  June  30,  1922,  thirty-one  operators 
lost  fingers  in  the  operation  of  the  presses.  After 

Wilde's  guard  was  adopted  and  installed,  in  July,  1922, 
but  two  accidents  of  this  nature  occurred  in  a  period  of 
ten  months. 

The  guard  is  a  spiral  spring  surrounding  the  punch. 
In  the  downward  stroke  of  the  punch  the  guard  moves 
in  advance,  and  a  hand  left  too  long  in  the  path  of  the 
stroke,  receives  a  warning  blow  from  the  spring.  The 
yielding  pressure  enables  the  operator  to  withdraw  his 

SPRING   SAFETY-DEVICE  ATTACHED  TO  A 
GROMMETING   PRESS 

hand  in  time  to  prevent  an  accident.  Without  the  spiral 
guard  there  would  be  imminent  danger  of  having  a 
finger  chopped  off.  The  Post  Office  Department  has 

paid  Wilde  a  special  award  of  $100  for  the  improve- 
ment, out  of  money  derived  from  a  fund  set  aside  by 

congress  for  recognition  of  specially  notable  services. 

Gaging  Under-Shoulder  Lengths 
By  T.  p.  Schuster 

Here  is  a  new  stunt  in  the  gage  line  for  checking  the 
length  of  studs,  shafts,  etc.  from  under  a  shoulder  to  the 
end,  or  from  shoulder  to  shoulder. 

By  making  the  gage  block  heavy  enough  to  set  on  the 
■stop 

J   ID 
Go/io-go  Feeler 

r  -^   

GAGE  FOR  UNDER  SHOULDER  LENGTH 

bench  and  by  pressing  down  on  the  work  to  hold  it 
securely  against  the  stop,  the  work  can  be  gaged  very 
accurately  with  the  go,  no-go  feeler. 

This  gage  with  variations  can  be  used  for  a  great 
variety  of  work,  some  examples  of  which  are  shown  in 
the  sketch  herewith. 



920 AMERICAN     MACHINIST 
Vol.  58,  No.  25 

An  Improvised  Soft  Hammer 
By  John  Aures 

Very  few  machinists  who  are  sent  out  to  do  repair 

work  care  to  lug  a  brass  or  copper  hammer  with  them 

on  account  of  the  extra  weight  and  space  it  takes  up  in 

the  tool  kit.  Yet  at  times  a  tool  of  this  kind  is  almost 

indispensable   in   order   to   prevent   work   from   being 
marred,  or  to  pro- 

tect the  worker  from 

injury  when  strik- 
ing hardened  steel. 

So  as  to  always 
have  a  soft  hammer 
with  me,  I  made  a 
sort  of  hood  out  of 
brass  to  fit  over  the 

ball  peen  of  my  ham- 
mer, holding  it  in 

place  with  four 
head'ess  set  screws 
as  shown  in  Fig.  1. 
When  traveling 
extra  light,  I  take 
instead,  a  hood  made 
of  spring  brass  to 
cover  the  face  of  the 
hammer.  This  hood, 

shown  in  Fig.  2,  has  four  clips  which  snap  into  the  neck 
on  the  head  of  the  hammer.  The  whole  thing  is  made 
out  of  a  single  piece  of  brass.  Both  these  devices  will 
give  perfect  satisfaction. 

f ̂ 
FIGS, 

riS.  1  FIS.2 

1   AND   2— IMPROVISED  SOFT 
HAMMERS 

Two  Ways  of  Straightening  Shafts 
in  a  Lathe 

By  Franck  C.  Hudson 

Here  are  two  methods  of  straightening  a  bent  shaft 
or  rod  in  a  lathe,  without  damaging  the  centers  or  the 
spindle.  In  fact  the  lathe  is  simply  used  as  a  convenient 
place  for  holding  the  shaft  while  straightening. 

The  method  shown  in  Fig.  1  is  used  for  straightening 

PIG.  1— STRAIGHTENING  PISTON  RODS 

piston  rods  and  similar  work  in  the  Hillyard,  Wash., 
shops  of  the  Great  Northern  Railway.  The  yoke  A  is 
forged  to  about  the  shape  shown  and  provided  with  a 
heavy  screw  at  B.  The  bar  C,  which  is  perhaps  1^x6  in. 
and  30  in.  long,  slips  through  the  narrow,  upper  portion 
of  the  yoke,  which  prevents  it  from  turning  sidewise. 

The  yoke  A  is  slipped  over  the  piston  rod  as  shown, 
the  bar  C  put  in  place  and  steel  blocks  D  and  E  put 
under  the  ends  of  the  bar,  or  wherever  needed  to  remove 
the  kink  or  bend.     Bars  of  various  lengths  can  also  be 

provided  to  suit  different  kinds  of  work.  This  device 
as  will  be  seen,  is  self-contained  and  puts  no  strain  on 
the  lathe  in  any  way. 

The  method  shown  in  Fig.  2  was  found  in  the  shop 
of  the  Pckrul  Iron  Works,  Denver,  Colo,  and  may  be 

FIG.   2 — ANOTHER  METHOD  OF  STRAIGHTENING 

said  to  be  the  reverse  of  the  first  method.  The  shaft 
is  placed  in  the  lathe  as  a  convenience  only.  The  heavy 
chains  A  and  B  are  used  to  sling  up  the  timber  C,  which 
is  8  or  9  in.  square  and  36  to  40  in.  long.  The  jack  D, 
placed  under  the  low  part  of  the  bend,  is  used  to  force 
up  the  center  while  the  chains  take  the  stress  due  to 
the  pressure  applied. 

The  chain  method  can  be  applied  to  a  variety  of  cases 
while  the  other  is  more  or  less  confined  to  one  class  of 
work. 

Laying  Out  Dies  with  Templet  and 
Protractor 

By  John  C.  Alhquist 

The  accompanying  illustration  shows  a  method  I 
have  used  for  laying  out  dies  from  a  templet  by  the  use 
of  a  protractor,  which  method  eliminates  the  necessity 
for  sweating  or  otherwise  holding  the  templet  on  the 
die  block. 

To  use  this  scheme,  the  blade  of  the  protractor  should 
be  ground  off  as  shown  at  .4  and  the  templet  attached 

] 
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LAYING  OPT  DIE  WITH  TEMPLET  AND   PROTRACTOR 

to  it  by  means  of  a  small  parallel  clamp.  The  templet 
may  then  be  held  at  any  desired  angle  on  the  die  by 
setting  the  protractor  accordingly.  To  get  the  leads, 
the  protractor  has  only  to  slide  along  the  edge  of  the die. 

If  the  templet  does  not  happen  to  have  two  parallel 
surfaces  on  which  to  put  the  clamp,  a  projection  can  be 
left,  as  at  B,  when  the  templet  is  made.  If  the  projec- 

tion is  not  wanted  for  any  other  use,  it  can  be  filed  off 
after  it  has  served  its  purpose. 
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A  Simple  Grinding  Attachment 
By  Geo.  A.  Luers 

The  uses  for  the  grinding  fixture  shown  in  the  sketch 
herewith  are  almost  limitless.  It  can  be  attached  to  a 
bench,  lathe,  drilling  machine  or  sewing  machine.  The 
drive  can  be  through  a  treadle,  as  on  the  sewing  machine, 
from  a  bicycle  wheel  or  any  kind  of  a  motor. 

The  construction  involves  only  materials  that  are  nor- 
mally available,  of  which  the  C-clamp,  forming  the  base 

SIMPLE    GRINDING    ATTACHMENT 

and  bracket,  is  the  main  part  and  makes  the  grinder 
readily  attachable  to  any  projecting  surface. 

The  bearing  for  the  spindle  is  a  short  section  of  brass 
pipe,  and  is  secured  to  the  clamp  with  a  riveted  strap 
as  indicated. 

The  spindle  is  a  short  length  of  cold-rolled  steel  hav- 
ing a  thread  at  one  end  for  the  grinding  wheel  and  a 

pulley  at  the  opposite  end.  With  the  simplest  of  mate- 
rials a  most  useful  and  inexpensive  grinding  attachment 

is  provided. 

An  Old  Time  Threading  Die 
By  H.  M.  Darling 

While  on  a  recent  hunting  trip  among  the  Blue 
Mountains  in  Pennsylvania,  some  of  our  party  ran  across 
an  abandoned  blacksmith  shop  which  had  apparently 
been  closed  for  a  good  many  years. 

The  blacksmith  must  have  been  a  real  mechanic  in  his 
day,  as  the  shop  was  fitted  with  a  number  of  ingenious 
home-made  tools  which  showed  considerable  skill  in 
their  making.     Among  others  was  the  die  illustrated 

herewith,   which    I   thought   might   be   of   interest   to 
American  Machinist  readers. 

The  die  was  arranged  to  cut  four  sizes  and  consisted 
of  two  pieces  of  steel  hinged  together  and  adjusted  by 
the  screw  shown.  This  tool  looks  rather  crude  in  com- 

parison with  some  modern  adjustable  dies,  but  no  doubt 
it  served  its  purpose  in  the  days  in  which  it  was  used. 

Trepanning  Tool  for  Flue  Sheets- 
Discussion 

By  R.  E.  D.  Delrue 

Steyr,  Austria 

The  trepanning  tool  shown  by  Louis  E.  Reibel  in  an 
article  under  the  above  heading,  published  on  page  969, 
Vol.  57,  of  the  American  Machinist,  invites  criticism. 

In  the  first  place  the  whole  tool  except  the  pilot  is 
made  from  a  single  piece  of  tool  steel  and  therefore 
involves  an  unnecessary  expense  for  material.  Further, 
if  a  single  tooth  is  broken  the  whole  tool  is  reduced  to 
scrap  and  must  be  replaced.  If  there  are  a  large 
number  of  holes  to  be  made  there  must  be  a  lot  of  tools 
on  hand  in  order  to  avoid  interruption  of  the  work  by 
reason  of  such  breakage. 

I  would  suggest  that  the  tool  be  made  as  in  the  sketch 
accompanying  this  article.  At  first  glance  it  may  seem 
more  complicated  and  expensive  than  the  design  offered 
by  Mr.  Reibel,  but  upon  careful  consideration  I  find  the 
following  points  in  its  favor: 

The  shank  can  be  made  of  machine  steel  and  there 
need  be  but  two  of  them,  one  in  service  while  the  other 
is  in  the  tool  crib  for  regrinding,  thus  saving  a  con- 

siderable quantity  of  expensive  material  necessary  in  ' 
the  tool  described  by  Mr.  Reibel. 

By  using  a  special  boring  tool  in  making  the  cutters 
the  center  of  each  cutter  can  be  cut  out,  thereby  leaving 
in  each  case  a  piece  of  tool  steel  2i  in.  in  diameter  and 
of  a  length  equal  to  that  of  the  cutter.     A  sufficient 

->i 

AN  OIjD  threaping  DIB 

AN  IMPROVED  TREPANNING  TOOL 

number  of  cutters  may  be  made  to  cover  all  possible  re- 
quirements. 

By  making  the  pilot  a  light  driving  fit  in  the  shank 
instead  of  threading  it  into  the  cutter,  the  work  of  refit- 

ting it  in  case  of  breakage  of  the  latter  is  eliminated, 
and  it  is  much  more  easily  removed,  especially  if  the 
pilot  itself  should  be  broken.  One  or  more  setscrews 
serve  to  hold  it  against  the  strain  of  cutting. 

Extra  cutters,  only,  need  be  made,  as  the  shanks  may 
be  used  indefinitely  and  for  any  number  of  sizes  within 
a  reasonable  range.  A  keyway,  partly  in  the  shank  and 
partly  in  the  cutter,  accommodates  a  key  to  do  the driving. 
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The  Field 

for  Engineering  Graduates 

OF  LATE  YEARS  we  have  often  heard  the  state- 
ment that  the  technical  schools  and  universities  of 

the  country  are  turning  out  too  many  engineering 
graduates.  The  inference  has  been  that  the  supply 
greatly  exceeded  the  demand  and  that  the  engineer 
would  soon  find  himself  in  the  same  boat  as  the  lawyer. 
We  have  no  figures  at  hand,  but  we  have  been  informed 
that  the  number  of  unnecessary  lawyers  in  a  city  like 
New  York  is  appalling.  Certainly  there  are  plenty  of 
lawyers  in  legislative  circles  whose  services  could  easily 
be  spared  if  they  were  to  turn  to  some  more  productive 
endeavor. 

But  what  of  the  engineering  graduate?  What  are 
his  prospects?    Who  needs  him? 

For  our  purpose  it  will  be  sufficient  to  consider 
mechanical  engineers  only,  as  they  are  the  ones  most 
useful  to  the  machinery  industry.  Some  little  time  ago 
a  joint  committee  representing  the  National  Industrial 
Conference  Board  and  the  Society  for  the  Promotion  of 
Engineering  Education  began  the  study  of  engineering 
education  and  its  connection  with  industry.  The  com- 

mittee is  nowhere  near  the  end  of  its  work,  but  it  has 
developed  some  interesting  figures. 

In  studying  the  field  for  technical  graduates  the  pos- 
sible jobs  for  them  were  divided  something  like  this: 

At  the  bottom  of  a  step  pyramid  is  a  great  group  of 
several  hundred  thousand  superintendents  of  small 
plants  and  general  foremen  of  larger  ones.  Next  above 
this  group  is  a  smaller  group  of  superintendents  of 
large  plants  and  managers  of  small  ones.  Then  comes 
a  still  smaller  group  of  managers  of  large  plants  and 
finally,  at  the  pinnacle,  a  select  gathering  of  a  few 

thousand  "captains  of  industry."  All  of  these  groups 
would  be  somewhat  reduced  if  the  industries  were 

limited  strictly  to  metal-working.  However,  they  would 
still  include  a  large  proportion  of  the  total. 

The  average  graduate  promptly  fixes  his  eye  on  the 
little  group  at  the  top  and  expects  to  join  it  in  the 
course  of  five  or  ten  years.  If  he  is  of  exceptional 
ability  he  may  succeed,  but  he  can  hardly  be  considered 
a  failure  if  he  does  not.  Industry  is  eager  for  tech- 

nically trained  men  to  fill  the  vast  number  of  executive 
positions  down  the  line,  and  the  graduate  may  expect 
a  cordial  welcome  if  he  is  not  too  anxious  to  run  the 
whole  show  immediately. 

As  a  matter  of  fact  the  technical  schools  graduate 
every  year  less  than  a  tenth  of  the  number  of  men 
needed  by  industry  to  start  in  the  minor  executive  jobs 
and  work  up.  These  jobs  are  filled  by  the  fellows 
trained  in  the  school  of  experience  and  hard  knocks, 
and  usually  well  filled,  too.  But  the  struggle  upward 
is   becoming  steadily   more   difficult   for   the   man    not 

fortunate  enough  to  have  the  benefit  of  special  training 
as  the  complexities  of  industry  multiply. 

We  have  not  the  slightest  intention  of  disparaging 
the  men  who  have  worked  their  way  up  from  the  ranks. 

They  usually  win  less  than  they  deserve.  But  we  do 

want  to  emphasize  the  real  opportunity  for  technically 
trained  men  in  industry  and  set  at  rest  the  old  theory 
that  there  are  too  many  engineering  schools. 

Advance  Payments 

on  Special  Machinery 

CANCELLATION  is  a  sore  subject  with  builders  of 
all  kinds  of  machinery  and  various  resolutions  have 

been  made  to  stop  it.  But  it  is  still  with  us.  While 
this  is  grave  enough  in  the  case  of  standard  machinery, 

it  is  frequently  a  calamity  where  the  machinery  has  been 

built  to  special  order  or  modified  to  suit  peculiar  con- ditions. 

One  of  John  R.  Godfrey's  articles  in  another  column 
points  out  a  way  to  avoid  much  of  this  trouble.  True, 
it  requires  a  little  nerve  on  the  part  of  the  builder,  but 

nothing  is  ever  gained  without  taking  some  chances. 
And  it  would  take  only  a  few  builders  to  put  over  such 

a  practice. 
There  is  no  reason  why  a  machine  builder  or  his 

agent  should  finance  the  building  of  special  machines 
and  run  the  risk  of  cancellation  or  a  law  suit.  There 

is  in  fact,  little  choice  between  the  two  evils.  Advance 

payments  on  orders  of  this  kind  would  tend  to  force 
the  use  of  standard  machines  or,  where  these  were  not 

suitable,  to  protect  the  builder  against  loss  by  having 
them  left  on  his  hands.  The  plan  is  well  worth  careful 

consideration  as  it  is  perfectly  fair  and  reasonable  from 

every  point  of  view. 

The  Cost 
of  Mistakes 

A  PROMINENT  and  successful  manufacturer  re- 
cently stated  his  belief  that  the  greatest  problem 

confronting  managers  and  executives  of  all  kinds  was 

the  elimination  of  easily  avoidable  mistakes.  He  has 

no  delusion  as  to  the  securing  of  perfection  in  every- 
one or  anyone,  but  he  believes  that  ways  and  means  can 

be  found  to  eliminate  much  of  the  waste  which  is 

directly  traceable  to  errors  which  can  be  avoided  with 
a  little  care  and  training. 

"If,"  he  said,  "we  could  eliminate  the  mistakes  in  this 
plant,  we  could  all  work  but  four  hours  and  earn  just  as 

much  as  we  do  now."  In  his  opinion  mistake  preventing 
methods  can  do  as  much  as  labor  saving  machinery. 

The  word  mistakes  in  this  ease  does  not  refer  to 

errors  of  judgment,  but  to  the  forgetting  to  order  ma- 
terials, errors  in  copying  figures,  being  too  dependent 

on  a  memory  which  is  not  dependable,  and  taking  things 

for  granted.  It  is  a  problem  of  training,  not  of  punish- 
ments, and  should  start  in  the  Kindergarten  if  it  is 

to  be  really  effective. 
There  is  food  for  careful  study  in  this  suggestion. 

And  while  part  of  the  answer  may  lie  in  development 

of  better  systems,  every  system  demands  careful  atten- 
tion to  details  to  make  it  successful.  Reducing  the 

scrap  pile  and  the  profit  and  loss  column  is  a  long  step 
toward  real  efficiency. 

" 
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■ii Shop  Equipment  News 
Fellows  Thread  Generator 

The  Fellows  Gear  Shaper  Co., 
Springfield,  Vt.,  has  recently  placed 
on  the  market  a  machine  for  gener- 

ating threads  such  as  those  used  on 
taps,  worms  and  hobs.  This  machine, 
the  front  view  of  which  is  shown 

in  Fig.  1,  works  on  the  molding- 
generating  principle,  and  uses  a 
helical  cutter  such  as  is  employed  on 

operated  at  a  high  rate  of  speed,  and 
brings  with  it  several  important  ad- 

vantages. First,  as  the  cutter  is 
rolled  in  mesh  with  the  work,  any 
one  particular  portion  of  the  cutting 
edge  on  the  tool  remains  in  contact 
with  the  work  for  a  very  short  period 
of  time.  Second,  this  rolling  action 
enables  the  cutting  tool  to  take  what 

FIG.    1— FELLOWS   THREAD    GENERATOR 

r 

a  gear  shaper.  The  principle  of 
operation  of  the  machine  can  best  be 
understood  if  the  threads  are  con- 

sidered as  rack  teeth  which  are 
wrapped  around  a  cylinder  in  a 
helical  path. 

In  generating  the  threads,  the 
work  rotates  on  an  axis  at  right 
angles  to  the  axis  of  the  cutter.  The 
cutter  also  rotates  in  harmony  with 
the  work;  that  is,  the  two  are  geared 
together  in  relation  to  the  number 
of  teeth  in  each.  The  cutter  is 
carried  in  a  head  retained  in  a  slide 
that  is  traversed  longitudinally.  As 
the  cutter  is  rolled  in  mesh  with  the 
work,  it  produces  threads  by  the 
molding  or  generating  process. 

The  principle  of  generation  enables 
the  cutter,  illustrated  in  Fig.  2,  to  be 

might  be  known  as  a  shaving  cut, 
so  that  a  comparatively  coarse  feed 
can  be  given.  .  Third,  one  tooth  is  not 
depended  upon  to  do  all  the  cutting, 
but  there  are  many  teeth,  and  they 
are  brought  successively  and  at  a 
rapid  rate  into  contact  with  the  work. 

The  operation  of  the  thread  gen- 
erating cutter  is  somewhat  analagous 

to  that  obtained  when  using  a  circu- 
lar cutting  tool  in  a  lathe,  and  rotat- 
ing it  rapidly  as  it  is  being  traversed 

across  the  work.  The  gear  shaper 
cutter,  as  applied  in  this  manner,  has 
one  advantage  in  that  the  cutting 
tool,  instead  of  being  a  continuous 
circular  cutting  edge,  is  interrupted 
by  tooth  spaces  preventing  the  trans- 

mission of  heat  completely  around 
the  cylinder.    These  tooth  spaces  also 

fulfil  the  same  function  as  a  chip 
breaker,  and  prevent  chip  wedging. 
A  still  further  distinction  between 
these  two  types  of  cutting  tools  is 
that  with  a  circular  rotary  cutting 
tool,  the  action  of  cutting  is  closely 
analagous  to  turning.  With  the  gear 

shaper  cutter,  it  is  turning  and  mill- 
ing combined. 

As  an  illustration,  assume  that  a 
triple-threaded  worm  is  being  gener- 

ated, which  is  2.100  in.  in  diameter, 
and  that  the  worm  can  be  rotated  at 
a  speed  of  600  r.p.m.  If  the  cutter 
used  has  a  pitch  diameter  of  3i  in. 
and  the  linear  pitch  is  0.525  in.,  it 
would  have  21  teeth,  and  would  rotate 
at  a  speed  of  57.14  r.p.m.  At  a  work 
speed  of  600  r.p.m.,  the  cutter  would 
be  operating  at  330  ft.  per  minute 
at  the  outside  circumference  of  the 
work.  Each  tooth  of  the  cutter 
would  remain  in  contact  with  the 
work  for  approximately  1/20  sec, 
and  1,200  cutting  teeth  would  be 
presented  to  the  work  every  minute. 
Comparing  these  speeds  with  those 
used  in  milling  and  turning  with 
tools  made  from  high-speed  steel,  it 
will  be  seen  that  speeds  ranging  all 

FIG.    2- 
-FELLOWS   THREAD  GENERAT- 

ING  CUTTER 

the  way  from  three  to  five  times  as 

great  can  be  employed  in  this  par- 
ticular process,  bringing  with  them  a 

consequently  greater  increase  in 

production. 
Certain  conditions  must  be  met  in 

a  machine  for  generating  threads. 
The  revolving  cutter  must  be  kept 
in  proper  step  with  the  revolving 
work;  arrangement  must  be  made 
for  traversing  the  cutter  longi- 

tudinally along  the  work,  and  for 
properly     controlling     the     rotative 
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speed  of  the  cutter  when  the  trans- 
lating motion  is  taking  place.  As  an 

illustration,  if  a  generating  cuttei- 
were  geared  up  with  a  worm  thread, 
the  cutter  would  run  satisfactorily 
with  the  thread  provided  that  it  were 
not  moved  longitudinally.  As  soon 
as  the  cutter  were  moved  longi- 

tudinally, however,  it  would  cut  off 
the  threads  of  the  work,  unless  some 
provision  were  made  for  varying  the 
cutter  speed  to  suit  the  translating 
motion  of  the  cutter. 

Change    gears    are    provided    for 
taking  care  of  the  ratio  between  the 

each  cut  and  starting  at  the  same  end. 
The  head  that  holds  the  cutter  is 

provided  with  trunnions  which  are 
retained  in  suitable  bearings  in  the 
cutter-slide,  so  that  the  head  can 
swivel  and  thus  elevate  or  lower  the 
cutter  with  relation  to  the  work.  The 
control  of  this  head  is  through  a 
depth  control  bar  which  is  supported 
in  a  seat  in  a  projection  on  the 
cutter-slide.  Resting  on  this  bar  is 
a  shoe  or  roll,  as  requirements  may 
demand,  which  is  held  in  a  rod  that 
passes  up  through  the  head  and  is 
threaded  into  a  wormwheel,  the  latter 

FIG.   3- -RBAR  VIEW  OF  FELLOWS  MACHINE,    SHOWING  DRIVING 
AND  TRIPPING  MECHANISM 

number  of  teeth  in  the  cutter  and  the 
threads  of  the  work,  and  change 
gears  are  also  used  for  traversing 
the  cutter  along  the  work  at  a  cer- 

tain feed  per  revolution  of  the  latter. 
Change  gears  and  the  differential 
mechanism  take  care  of  the  trans- 

lating motion  of  the  cutter. 

In  order  that  the  cutter-slide, 
which  is  operated  by  a  lead  screw, 
can  be  traversed  in  both  directions, 
a  reversing  clutch  is  used  on  the 
main  feed  shaft.  By  this  mechanism, 
it  is  possible  to  traverse  the  cutter 
over  the  work;  then,  as  the  cutter 
goes  out  of  contact  with  the  work, 
the  tripping  mechanism,  shown  in 
Fig.  3  together  with  the  driving 
mechanism,  operates  to  stop  the  ma- 

chine. In  cases  where  the  work  can 
be  finished  in  one  cut,  the  cutter 
traverses  from  right  to  left;  and 
when  it  goes  out  of  contact  with  the 
work,  the  latter  is  removed,  another 
piece  inserted,  and  the  reversing 
clutch  shifted,  so  that  the  cutter 
traverses  from  left  to  right,  thus  ob- 

viating the  necessity  of  returning 
the  cutter-slide  at  the  completion  of 

being  operated  through  a  worm  and 
handwheel  for  setting  the  cutter  to 
proper  depth.  The  depth  control  bar 
can  be  made  in  various  shapes  so 
that  roughing  and  finishing  cuts  can 
be  taken,  or  it  can  be  made  plain  and 
only  one  cut  taken. 

The  thread  generator  has  been  so 
designed  that  it  is  capable  of  hand- 

ling a  large  range  of  work.  The 
maximum  capacities  of  the  No.  1  ma- 

chine here  shown  are:  A  length  of 
thread  of  12  in.,  a  center  distance 
of  18  in.,  a  pitch  of  §  in.  linear  or 
5  diametral,  a  helix  angle  of  23  deg., 
a  pressure  angle  of  14J  deg.,  and  an 
outside  diameter  of  23  degrees. 
When  provided  with  standard 

equipment,  the  machine  will  cut 
single,  d(mble,  triple  and  quadruple 
threads  of  J  in.  linear  pitch,  or  6 
mm.,  up  to  i  in.  linear  pitch,  or  16 
mm.,  inclusive.  By  the  use  of  a 
special  worm  and  wormwheel  in  the 
cutter  head,  which  may  be  substi- 

tuted for  the  standard  type,  single 
threads  from'  1/20  in.  linear  pitch, 
or  2  mm.,  up  to  and  including  i  in. 
linear  pitch,  or  6  mm.,  may  be  cut. 

Ammco  Centrimatic 

Cylinder  Hone 
A  cylinder  honing  tool  that  is  so 

constructed  that  the  faces  of  the 
hones  are  all  held  at  the  same  dis- 

tance from  the  center  of  the  spindle 

has  been  developed  by  the  Automo- 
tive Maintenance  Machinery  Co.,  549 

W.  Washington  Blvd.,  Chicago,  111. 
The  tool  is  expanded  by  centrifugal 
force  and  the  stones  are  connected 
so  that  all  are  expanded  at  the  same 
time  and  to  the  same  extent.  This 
method  of  construction  insures  the 
exertion  of  equal  pressures  on  the 
stones;  it  is  said  that  high  spots 
are  quickly  removed  and  that  the 
use  of  the  hone  in  a  worn  cylinder 
bore  will  produce  a  round,  straight 
hole.  The  tool,  which  is  ordinarily 
driven  by  a  portable  electric  or  pneu- 

matic drill,  is  shown  at  the  left  side 
of  the  accompanying  illustration. 

The  tool  consists  of  a  shaft  to 

which  is  connected  a  spider  that  car- 
ries the  wings  in  which  the  abrasive 

stones  are  mounted.  The  wings  are 
hinged   at   both   ends,   so   that   they 

AMMCO   CENTRIMATIC  CYLINDER 
HONE 

are  always  maintained  parallel  to 
each  other  and  to  the  axis  of  the 
tool,  regardless  of  the  distance  from 
the  center.  Each  stone  is  mounted 

in  a  steel  channel  that  forms  a  sup- 
port the  entire  length  of  the  stone, 

and  it  is  held  in  place  by  a  gib  and 
hollow  setscrew.  The  abrasive  stones 
used  have  been  especially  developed 
for  honing  purposes,  and  are  said  to 
remove  metal  at  a  rapid  rate  without 
loading,  and  to  hone  and  polish  the 
surface  in  the  same  operation.  No 
liquids  nor  honing  compounds  are necessary. 



June  21,  1923 Build  Bigger  Profits  with  Better  Equipment 92S 

The  self-adjusting  and  aelf-cen- 
tering  features  of  the  tool  arise  from 
the  fact  that  the  wings  are  attached 

by  links  to  a  pair  of  disks.  The  ac- 
tion is  co-ordinated  so  that  all  the 

stones  are  held  at  the  same  distance 
from  the  center.  The  hone  requires 
no  adjusting  nor  setting;  the  oper- 

ator needs  only  to  watch  the  diam- 
eter of  the  bore.  At  the  right  side 

of  the  illustration  herewith  the  tool 
is  shown  expanded  in  the  top  and 
contracted  in  the  bottom  view.     The 

range  is  from  2i2  to  4  in.  diameter. 
A  set  of  extension  blocks  is  pro- 

vided for  use  with  cylinders  of  from 
4  to  5  in.  in  diameter.  No  adjust- 

ment is  necessary  in  connection  with 
the  use  of  the  blocks  other  than  the 
mounting  of  the  blocks  and  hones, 
as  shown  at  the  bottom. 

The  tool  can  be  operated  by  a  drill- 
ing machine,  honing  machine  or  port- 
able drill.  The  best  results  are  ob- 

tained when  a  speed  of  from  800 
r.p.m.  to  1,100  r.p.m.  is  maintained. 

Osterholm  Automatic  Surface 

Grinding  Machine 
The  Osterholm  automatic  surface 

grinding  machine  described  on  page 
242,  Vol.  55  of  the  American  Mw- 
chinist  has  been  improved  in  many 
details  and  is  now  being  manufac- 

tured by  Williams,  White  &  Co., 
Moline,  111.  This  machine  is  adapted 
for  production  work  on  automotive 
and  tractor  parts,  sections  and  ledger 
plates  of  harvesters,  electrical  parts, 
pulleys,  poppet  valves  and  parts  of 
similiar  nature. 

Both  the  bed  and  trunnion  are  of 
cast  iron,  the  latter  supporting  the 
work  table  and  oscillating  on  two 
bearings  in  the  base.  The  wheel 
housing,    in    which    is   mounted   the 

and  determines  the  velocity  and 
amount  of  travel  of  the  wheel  hous- 

ing toward  the  work. 
By  shifting  the  arrangement  of 

these  change  gears,  which  are  located 
at  the  left-hand  side  of  the  machine, 
the  cycle  of  the  machine  is  altered, 
the  oscillations  of  the  work  table  in 
front  of  the  wheel  being  fixed  and 
bearing  a  definite  relation  to  the 
revolutions  of  the  wheel.  The  pump 
is  driven  by  a  separate  belt;  it  cir- 

culates water  through  the  wheel  spin- 
dle and  whenever  necessary  through 

the  holding  fixture,  so  that  during 
the  grinding  operation  the  work  is 
flooded  with  water.     Slush  pans  are 

OSTERHOLM  AUTOMATIC   SURFACE   GRIXDIXG  MACHINE 

spindle  carrying  a  20-in.  abrasive 
wheel,  moves  back  and  forward  on 
guides  on  top  of  the  base.  A  cam, 
mounted  on  the  side  of  the  machine 
and  driven  by  a  separate  belt  from 
the  lineshaft  by  means  of  a  combina- 

tion of  change  gears,  controls  the 
position  of  the  121x24  in.  work  table. 

provided  to  insure  an  ample  supply 
of  clean  water. 

The  entire  machine  is  supplied 

with  positive  oiling  devices.  Lubri- 
cation is  obtained  by  means  of  large 

oil  reservoirs,  cast  as  a  part  of  the 
wheel  housing,  that  provide  an  ample 
supply  of  oil  for  the  spindle  bearings. 

These  bearings,  as  well  as  all  other 
moving  parts,  are  all  protected  from 
the  destructive  action  of  the  grit 
and  water  incident  to  grinding.  Cur- 

tains are  also  provided  for  each  set- 
up that  practically  seal  the  machine, 

so  that  no  water  is  thrown  out. 
The  operation  of  the  machine  is  as 

follows :  With  the  work  mounted  on  a 
suitable  fixture,  the  machine  is 
started  by  pushing  the  control  han- 

dle which,  by  shifting  the  auxiliary 
belt,  starts  the  mechanism  controll- 

ing the  oscillation  of  the  trunnion 
and  work  table  and  the  revolution  of 
the  feed  cam.  During  the  first  few 

degrees  of  the  cam's  revolution  the 
cam  follower  makes  an  abrupt  fall. 
In  this  motion  the  work  table  is 
raised  into  the  operating  position, 
where  it  remains  for  the  balance  of 
the  cycle. 

As  the  cam  continues  its  rotation, 
the  housing  carrying  the  abrasive 
wheel  is  moved  slowly  forward  until 
it  reaches  a  pre-determined  advance 
position.  At  this  point  the  cam  flat- 

tens and  causes  the  wheel  to  remain 
in  its  advance  position  for  several 
oscillations  of  the  work  table,  thus 
causing  any  uneven  portions  on  the 
surface  of  the  piece  to  be  ground. 
The  cam  then  abruptly  raises  the 
follower,  and  causes  the  work  table 
to  drop  to  its  original  or  unloading 
position.  This  last  motion  of  the  fol- 

lower automatically  shifts  the  aux- 
iliary belt  and  brings  the  cam  and 

work  table  to  rest. 
Wear  of  the  abrasive  wheel  is  com- 

pensated for  by  adjustment  of  the 
handwheel  above  the  work  table.  The 
wheel  itself  is  mounted  in  a  steel 

draw-in  chuck,  which  has  an  adjust- 
able plate  that  makes  it  possible  to 

advance  the  wheel  in  the  chuck  as  it 
wears.  A  coil  spring  at  the  base  of 
the  cam  follower  arm  provides  a 
cushion  to  prevent  injury  to  the  ma- 

chine or  wheel  in  case  the  work 

should  become  jammed  on  the  clos- 
ing of  the  work  table.  The  machine 

is  further  protected  by  an  emergency 
stop  lever  within  easy  reach  of  the 
operator.  A  thrust  on  this  lever  will 
stop  the  machine  at  any  point. 

The  machine  occupies  a  floor  space 
of  72x84  in.,  is  60  in.  high  and 
weighs  7,000  lb.  Its  capacity  is  for 
pieces  up  to  10x40  in.,  and  from  20 
to  30  hp.  is  required  when  operating 
at  its  maximum.  The  countershaft 

has  a  speed  of  330  r.p.m.  and  pro- 
duces a  spindle  speed  of  from  900  to 

1,000  r.p.m.  The  stroke  length  can 
be  varied  from  2  to  24  in.,  while  the 
time  of  the  operating  cycle  varies 
from  10  sec.  to  2  minutes. 
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Bethel-Player  LappiDg  Machine 
The  Bethel-Player  Co.,  Westboro, 

Mass.,  has  recently  brought  out  a 
vertical  lapping  machine  of  large 
size  for  the  purpose  of  lapping  round 
work,  either  parallel  sided  or  tapered, 
up  to  3  in.  in  diameter  by  8  in. 
long.  The  machine  is  similar  in 

principle  to  the  Fraser  lapping  ma- 
chine, also  a  Bethel-Player  product, 

and  described  on   page  888  of  the 

spindle  is  driven  are  in  the  case  at 
the  top  of  the  bracket.  In  this  case, 
also,  is  the  differential  gearing  by 
means  of  which  the  central  or 

"break"  shaft  is  caused  to  revolve  at 
a  slower  rate  of  speed  than  the  lap. 
Radially  adjustable  pins  in  the  lower 
end  of  the  central  shaft  engage  with 
suitable  holes  in  the  work  carrier, 
and  cause  the  latter  to  take  up  a 

BETHEL,-PL.\YER    LAPPING    MACHINE 

American  Machinist;  but  it  is  of 
larger  capacity  and  has  the  working 
parts  inverted. 

In  this  machine  the  stationary  lap 
is  at  the  bottom,  as  can  be  seen  in 
the  accompanying  illustration,  while 
the  upper  lap  is  revolved  by  a  spindle 
similar  to  that  of  a  drilling  machine. 
The  upper  lap  is  attached  to  the 
spindle  by  a  floating  connection  that 
allows  it  to  adjust  itself  to  any  slight 
deviation  from  parallelism  with  the 
lower  lap  that  may  be  caused  by  ir- 

regularities in  the  work  before  the 
lapping  operation  commences. 

The  bronze  wormwheel  and  hard- 
ened steel  worm  through  which  the 

gyratory  motion  relative  to  the  laps 
that  sweeps  the  work  over  all  parts 

of  the  lapping  surfaces  and  thus  dis- 
tributes the  wear. 

A  fixed  basin  surrounds  the  lower 

lap  for  the  purpose  of  catching  all 
excess  lapping  compound  that  may 
be  thrown  off  by  the  lap  or  work.  An 
upward  extension  of  this  basin  is 
provided  by  a  movable  ring,  or  splash 
guard,  that  is  so  interconnected  by 
levers  with  the  vertical  movement  of 
the  lapping  spindle  that  when  the  lap 
is  lowered  into  contact  with  the  work 
the  splash  guard  is  automatically 
raised  to  enclose  completely  the  re- 

volving parts. 

The  machine  is  designed  to  be 
driven  by  belt  directly  from  the  line- 
shaft,  or  from  an  independent  driv- 

ing motor  mounted  upon  a  bracket  at 
the  rear.  Spring  suspended  idlers 
serve  to  relieve  the  shock  of  quick 
starting  and  to  maintain  a  uniform 
tension  upon  the  driving  belt. 

The  principle  of  the  lapping  in- 
volves a  combined  rolling  and  slid- 

ing motion  of  the  work  over  the  sur- 
faces of  the  laps,  the  amplitude  of 

which  motion  is  variable  in  accord- 
ance with  the  size  and  nature  of  the 

work,  by  adjusting  the  amount  of 
eccentricity  of  the  pin  in  the  lower 
end  of  the  central  shaft.  Suitable 
work  carriers  are  provided  for  the 
various  classes  of  work  to  which  the 
machine  is  adapted. 

The  floor  space  occupied  by  the 
machine  is  5  x  8  ft. ;  the  height  7  ft. 
and  the  weight  6,800  pounds. 

**, 

'American  Beauty"  Elec- 
tric Soldering  Iron 

The  American  Electric  Heater  Co., 
Detroit,  Mich.,  has  recently  placed 
on  the  market  the  electric  soldering 
iron  shown  in  the  accompanying 
illustration.  This  iron  is  suitable  for 
light,  medium  and  heavy  soldering 
operations  where  electric  energj'  is available. 

The  core  of  the  heating  element 
and  the  shank  of  the  copper  tip  are 
heat  treated,  so  that  they  will  not 
readily  corrode  or  oxidize.  By 
means  of  a  non-conducting  compres- 

sion winding,  the  heating  element, 
which  is  of  nickel-chromium  ribbon 
insulated  with  mica,  is  kept  in  inti- 

mate contact  with  the  core,  thus  pre- 
venting overheating  of  the  element. 

The  copper  tip  is  of  straight  rod  con- 
struction without  an  enlarged  head. 

As  the  tip  wears  away,  it  is  possible 
to  withdraw  it  from  the  core,  so  that 
most  of  the  tip  may  be  utilized.  The 
exterior  of  the  iron  is  perfectly 
smooth,  with  a  polished  nickel  finish 
on  all  metal  parts  and  an  ebonoid 
finish  on  the  wooden  handle. 

A  6-ft.  cord  and  lamp  socket  attach- 
ment is  supplied.  Three  sizes  of  the 

iron  are  available  with  soldering  tips 

"AMERICAN    BEAUTY"    ELECTRIC 
SOLDERING  IRO.N 
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i,  g  and  i  in.  in  diameter.  These  13i  in.,  have  an  outside  overall  diam- 
irons  require  100,  200  and  300  watts,  eter  of  J,  11,  and  Its  in.  and  weigh 
have  an  overall  length  of  12i,  13  and    18,  26  and  42  oz.,  respectively. 

Fraser  Nos.  132 -A  and  142  Automatic 

Grinding  Machines 

FIG.    1— FRASER  AUTOMATIC   GRIXIJI.XG   MACHINE    NO.   132-A 

from  both  ends.  The  spindles  have  a 
slight  periodic  movement  endwise, 
operated  by  cams,  so  that  a  finished 
piece  of  work  is  deposited  in  the  de- 

livery chute  and  an  unground  piece 
picked  up  from  the  work  carrier  at 
each  cycle  of  the  machine. 

The  wheel-head  of  the  smaller  or 
No.  132-A  machine  is  mounted  upon 

a  gibbed  slide  that  is  given  an  inter- 
mittent forward  and  back  movement 

by  means  of  a  cam.  The  wheel  spin- 
dle is  caused  to  traverse  endwise  for 

a  very  short  distance  only,  and  for 

the  purpose  of  forestalling  a  ten- 
dency to  grind  rings  in  the  work. 

Except  for  this  slight  movement  the 
grinding  is  done  by  what  may  be 
called  a  "set"  wheel,  moved  to  and 
from  the  work  by  the  cam  as  re- 

quired. Besides  the  cam  movement,  the 
wheel  slide  may  be  moved  forward 
or  backward  at  any  time  indepen- 

dently of  the  cam  by  means  of  a 
screw  and  handwheel.  This  move- 

ment is  of  importance  in  setting  up 
and  in  compensating  for  wear  of  the 
wheel  caused  by  continued  use  and redressing. 

The  larger,  or  No.  142,  machine, 

while  essentially  the  same  in  prin- 
ciple as  the  smaller  one,  is  of  greater 

capacity  and  differs  somewhat  in  de- 
tail. In  this  machine,  shown  in  Fig. 

2,  the  wheel,  though  still  mounted 
upon  a  slide  for  the  purpose  of  inde- 

The  Warren  F.  Frasc  Co..  West- 
boro,  Mass.,  has  recently  brought  out 
two  automatic  grinding  machines 
similar  to  the  machine  described  on 
page  491,  Vol.  56,  of  the  American 

Machinist,  for  grinding  round  work 
unon  centers.  The  work  is  fed  to  the 
grinding  wheel  from  a  stack,  or 
chute,  into  which  the  pieces  to  be 
ground  are  placed  by  the  operator. 
The  operation  is  thenceforward  fully 
automatic,  a  work  piece  being  taken 
from  the  bottom  of  the  stack  by  the 

work  carrier,  placed  between  cen- 
ters, ground  to  diameter  and  passed 

to  the  delivery  chute  at  each  cycle  of 
the  machine.  While  designed  pri- 

marily for  the  automotive  field,  as  in 
grinding  piston  pins  and  pistons,  the 
machine  will  handle  readily  any 
cylindrical  work  that  falls  within  its 
range,  provided  that  the  work  pieces 
may  be  centered. 

Each  machine  has  two  work  spin- 
dles, independently  driven  by  silent 

chains,  both  turning  in  the  same 
direction  and  at  the  same  speed.  Both 
centers  are,  therefore,  live  centers 
and  the  work  is  held  by  and  driven FIG.  2— FRASER  AUTOMATIC  GRINDING   MACHINE    NO.   142 
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pendent  adjustment,  runs  in  eccen- 
tric bearings  that  are  susceptible  to 

a  rocking  motion  which  carries  the 
wheel  to  and  from  the  work.  This 
spindle,  also,  is  given  a  vibrating 
endwise  movement  to  avoid  grinding 
rings  in  the  work. 

Each  wheel-head  is  provided  with 
a  reservoir  for  oil  and  forced  lubrica- 

tion is  supplied  therefrom  to  the 
bearings  by  means  of  a  pump.  The 
work-heads  are  enclosed  and  the 
parts  run  in  an  oil  bath.  All  chains, 
cams,  and  other  moving  parts  are 
suitably  guarded. 
A  truing  device,  which  is  essen- 

tially a  slide-rest  for  carrying  a 
diamond  tool,  is  permanently 
mounted  upon  the  hood  of  the  grind- 

ing wheel,  so  that  redressing  the 
latter  when  necessary  is  quickly  and 
easily  accomplished. 
The  smaller  machine  carries  a 

wheel  that  is  4  in.  wide,  representing 
the  maximum  length  of  work  that 
can  be  ground,  and  will  handle  pieces 

up  to  3  in.  in  diameter.  The  larger 
machine  may  have  a  wheel  6  in.  wide, 
or  two  or  more  narrower  wheels, 
mounted  upon  its  spindle  and  dressed 
to  different  diameters  for  the  pur- 

pose of  form  grinding  shouldered 
work.  This  machine  handles  work 
larger  than  3  in.  in  diameter,  and  is 
suitable  for  grinding  the  pistons  of 
automotive  engines. 

A  complete  circulation  system  for 
grinding  compound  is  provided  on 
each  machine.  The  settling  tank  for 
the  smaller  machine  is  attached  to 
the  rear,  while  that  for  the  larger 
one  is  inside  the  base;  which  ac- 

counts for  the  fact  that  both  ma- 
chines are  of  practically  the  same 

width  upon  the  floor. 
The  No.  132-A  machine  occupies  a 

floor  space  of  6  ft.  by  5  ft.  4  in.,  and 
weighs  5,000  lb.  The  No.  142  ma- 

chine covers  7  ft.  by  5  ft.  2  in.,  and 
has  a  weight  of  approximately  8,000 
lb.  The  heights  are  5  ft.  4  in.  and 
6  ft.,  respectively. 

"Teromatic"  Automatic  Internal 
Grinding  Machine 

The  "Teromatic"  automatic  in- 
ternal grinding  machine,  which  is  a 

further  development  of  the  No.  12 
automatic  internal  grinding  machine 
described  on  page  662  of  the  Ameri- 

can Machinist,  has  recently  been 
placed  on  the  market  by  the  Giddings 
&  Lewis  Machine  Tool  Co.,  Fond  du 
Lac,  Wis.  The  outstanding  feature 
of  the  machine  is  the  gaging  mecha- 

nism, which  is  incorporated  and  cor- 
related with  the  driving  and  feeding 

mechanism  in  such  a  way  that  the 
piece  is  automatically  ground  to  the 
desired  size  before  the  machine  stops. 
After  the  operator  chucks  the  piece 
and  starts  the  machine,  the  carriage 
oscillates  automatically,  the  wheel 
feeding  against  the  work  at  each 
stroke  until  the  hole  is  of  the  re- 

quired size. 
The  gaging  mechanism  is  con- 

tained in  the  head,  and  as  the  car- 
riage travels  along  the  machine,  the 

gage  travels  in  the  same  direction 
until  it  comes  in  contact  with  the 
work.  As  long  as  the  hole  is  too 
small  for  the  gage  to  enter,  the  car- 

riage continues  its  reciprocating  mo- 
tion; when  the  hole  is  large  enough 

so  that  the  gage  enters,  the  carriage 
feed  is  automatically  tripped,  the 
carriage  is  returned  to  the  rest  posi- 

tion and  the  work  carrying  spindle 
stops.  The  gage  rotates  with  the 
work,   so  that  there  is  no  friction 

between  the  gage  and  the  work  when 
they  come  in  contact. 

Holes  of  from  i  to  10  in.  in  diam- 
eter and  up  to  9  in.  in  length  can 

be  ground,  the  work  being  held  by 

141  in.  inside  the  water  guard.  The 
center  of  the  spindle  is  44  in.  above the  floor. 

The  machine  is  motor-driven 
and  entirely  self-contained,  being 

equipped  with  push-button  control. 
The  carriage  is  reciprocated  hy- 
draulically,  the  pump  being  operated 
by  a  motor  which  is  mounted  on  the 
back  of  the  bed.  The  wheel  spindle 
is  driven  by  a  separate  motor 
mounted  directly  beneath  the  spindle 
and  on  the  carriage.  The  work 
spindle  is  also  operated  by  a  motor, 
which  is  contained  in  the  head  of  the 
machine. 

The  work  is  fed  against  the  wheel 
at  each  end  of  the  stroke,  and  tw« 
separate  series  of  feeds  are  provided, 
ten  each  for  roughing  and  fiHishing. 
Six  speeds  of  rotation  are  provided 
for  the  work.  The  carriage  has  a 
maximum  travel  of  20  in.,  and  is  pro- 

vided with  six  traversing  speeds 
from  7  to  45  ft.  per  minute. 

Coolant  is  handled  by  a  directly 
driven  centrifugal  pump  mounted 
within  the  machine,  so  as  to  force  the 
lubricant  through  the  center  of  the 
work  spindle  and  on  the  work.  The 
coolant  is  automatically  shut  off 
when  the  hole  is  ground  to  the  correct 
size  and  the  carriage  returns  to  the 

rest  position. 
The  wheel  dressing  mechanism  is 

located  on  the  carriage ;  it  can  easily 
be  adjusted  for  operation  and  readily 

"TEROMATIC"   AUTOMATIC   INTERNAL   GRINDING   MACHINES 

pressure  between  two  plates,  which 
comprise  the  fixture.  The  pressure 
is  applied  by  means  of  a  hand  wheel 
at  the  rear  of  the  work  head.  The 

swing  is  15J  in.  over  the  carriage  and 

swung  out  of  the  way.  Tapers  can 
be  ground  to  an  included  angle  of 
30  deg.  The  floor  space  required  is 
86x54  in.,  and  the  net  weight  of  the 
machine  3,900  pounds. 
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V 

News  Section 
Discuss  the  Problems  of 

Steel  Treating 
That  the  spirit  of  co-operation  that 

has  been  developed  among  the  metal- 
lurgists of  the  country  is  responsible 

for  developments  in  the  art  of  working 
metals  which  will  revolutionize  the  steel 
industry,  is  the  impression  gathered  at 
the  Eastern  sectional  meeting  of  the 
American  Society  for  Steel  Treating 
which  was  held  at  the  Hotel  Bethlehem, 
Bethlehem,  Pa.,  June  14  and  15.  Twelve 
of  the  28  chapters  of  the  society  were 
represented,  namely,  Lehigh  Valley, 
under  whose  auspices  the  sectional 
meeting  was  held,  Philadelphia,  New 
York  City,  Syracuse,  Buffalo,  Pitts- 

burgh, Boston,  Worcester  and  Spring- 
field, Mass.,  Hartford  and  New  Haven, 

Conn.,  and  Schenectady. 
Registration  showed  the  attendance 

to  be  175,  which  included  a  number  of 
engineers,  metallurgists  and  manufac- 

turers who  are  not  identified  with  the 
society,  but  who  wished  to  obtain  the 
benefit  of  the  valuable  matter  that  was 
placed  before  the  society  by  the  vari- 

ous speakers.  The  members  and  visitors 
were  welcomed  by  Chairman  A.  P. 
Spooner  of  the  Lehigh  Valley  chapter 
and  the  response  was  made  by  T.  D. 
Lynch  of  Pittsburgh,  president  of  the 
National  Society.  An  address  of  wel- 

come was  also  made  by  Archibald 
Johnson,  vice-president  of  the  Bethle- 

hem Steel  Co.  The  following  papers 
were  presented:  "Behaviour  of  Metals 
under  Normal  and  Sub-Normal  Tem- 

peratures," Dr.  F.  C.  Langerberg, 
Watertown  Arsenal,  Watertown,  Mass.: 
"Equalization  of  Internal  and  External 
Strains  in  Tool-Steel,"  F.  R.  Palmer, 
Carpenter  Steel  Co.,  Reading,  Pa.; 
"Case-Hardening,"  B.  F.  Shepherd, 
Ingersoll-Rand  Co.,  Phillipsburg,  N.  J.; 
"Practical  Metallography,"  R.  H.  Christ, 
Bethlehem  Steel  Co.,  Bethlehem,  Pa.; 
and  "The  Developments  of  Heat  Re- 

sisting Metals,"  V.  Hybonette,  British- 
American  Nickel  Co.,  Wilmington,  Del. 

Banquet  Speakers 

Monday  evening  a  dinner  was  given 
in  the  ball-room  of  the  Hotel  Bethlehem, 
at  which  the  national  president  pre- 

sided. The  speaker  of  the  evening  was 
Dr.  E.  J.  Cattell,  Philadelphia,  Pa., 
and  his  remarks  emphasized  the  value 
and  importance  of  the  work  that  is 
being  done  .  by  the  Society  for  Steel 
Treating.  Music  was  also  provided  by 
the  Lehigh  Valley  chapter. 

Friday  morning  was  spent  in  a  trip 
of  inspection  through  the  plant  of  the 
Bethlehem  Steel  Co.  and  at  noon  a  lunch 

was  served  in  the  company's  dining 
room.  The  Friday  afternoon  meeting 
was  held  at  Lehigh  University,  and  was 
E resided  over  by  Sam  Tour,  of  the 
loehler  Die  Casting  Co.,  chairman  of 

the  New  York  chapter.  An  address  was 
made  by  President  Richards  of  Lehigh 
University,  in  which  he  outlined  certain 
future  developments  at  the  university 
and  their  relation  to  the  future  of  the 
Steel  industry. 

A  number  of  ladies  were  also  present. 

While  the  members  were  attending  the 
Thursday  afternoon  meeting,  the  ladies 
were  entertained  with  an  automobile 
trip  to  the  Delaware  Water  Gap. 
Friday  morning  the  ladies  were  taken 
on  a  sight-seeing  tour  of  the  historical 
points  of  the  city,  and  Friday  afternoon 
they  were  entertained  at  a  card  party 
at  the  university. 

Hoover  Predicts  Loss  in 

Dry  Ship  Ruling 
Loss  to  American  shipyards  of  some 

repair  work  on  foreign  vessels,  and  loss 
of  some  bunker  coal  business  and  ship's 
stores  sales  may  be  expected  as  a  result 
of  the  ruling  against  admission  to 
American  waters  of  any  vessel  carrying 
intoxicating  liquor,  in  the  opinion  of 
Secretary  of  Commerce  Hoover. 

Secretary  Hoover,  in  commenting 

upon  the  ship's  liquor  regulations, 
pointed  out  that  probably  port-of-call 
and  transshipment  business  which  is  a 
minor  part  of  the  business  of  some 
vessels  will  be  dropped  by  them  rather 
than  conform  to  the  prohibition  rulings. 
Vessels  bound  from  Europe  to  South 
America,  for  instance,  which  ordinarily 
might  touch  at  a  United  States  port 
for  coal  and  supplies,  and  necessary 
minor  repairs,  probably  will  make  it 
convenient  instead  to  go  to  the  West 
Indies  for  such  purposes,  it  was  pointed 
out.  This  business  loss,  if  the  event 
supports  this  opinion,  will  be  a  neces- 

sary part  of  the  price  the  United  States 
must  pay  for  prohibition,  the  Secretary said. 

  » 

John  Hayford  Resigns  from 
Aeronautic  Board 

Because  he  felt  that  Dr.  S.  W.  Strat- 
ton,  formerly  director  of  the  bureau  of 
standards  at  Washington,  D.  C,  will  be 
in  a  position  to  render  more  effective 
service  as  a  member  of  the  National 
Advisory  Committee  for  Aeronautics, 
Director  John  F.  Hayford,  for  eight 
years  a  member  of  that  body,  has  ten- 

dered his  resignation.  Director  Hay- 
ford, who  is  head  of  Northwestern  Uni- 

versity School  of  Engineering,  was  ap- 
pointed to  the  aeronautics  board  in 

April,  1915,  by  President  Woodrow  Wil- 
son and  had  served  ever  since  without 

compensation. 

Dispute  Board  Proves 
Valuable  Adjunct 

The  Bethlehem  plan  of  employee  rep- 
resentation, under  which  all  disputes 

arising  between  the  workers  and  the 
management  of  the  BetWlehem  Steel 
Co.  are  settled,  recently  completed  its 
fifth  year  of  operation.  During  the 
period  a  total  of  2,365  cases,  covering 
virtually  every  possible  complaint  that 
could  be  broached  by  the  employees,  was 
brought  to  the  attention  of  the  manage- 

ment, and  all  except  forty-nine  have 
been  settled.  Decisions  in  the  forty- 
nine  cases  are  expected  soon. 

Dr.  Stratton  Installed 
as  M.  I.  T.  Head 

On  June  11  the  attention  of  the 
academic  world  was  focussed  on  M.I.T. 
Dr.  Stratton,  former  head  of  the 
Bureau  of  Standards,  officially  took  the 
president's  chair  of  the  Massachusetts 
Institute  of  Technology  at  that  time. 
Speakers  of  note  were  present  to  ad- 

dress the  large  body  of  faculty,  students 
and  alumni  gathered  at  Horticultural 
Hall,  where  the  ceremonies  took  place. 

Frederick  P.  Fish  acted  as  master  of 
ceremonies  at  the  inauguration.  Major- 
General  George  O.  Squier  spoke  with 

feeling  of  his  15  years'  close  association with  Dr.  Stratton  in  connection  with 
army  problems.  For  the  factulty.  Prof. 
Edward  P.  Miller  greeted  the  new  pres- 

ident, pledging  co-operation  and  firm 
loyalty.  Governor  Channing  Cox  glori- 

fied the  commonwealth  of  Massachu- 
setts in  having  such  an  institution,  with 

such  a  faculty,  within  its  bounds.  The 
founders  of  Technology,  Mr.  and  Mrs. 
William  Barton  Rogers,  received  a  trib- 

ute from  President  Emeritus  Charles 
W.  Eliot  of  Harvard.  Professor  C.  E.  A. 
Winslow  of  Yale  represented  the  alumni 
at  the  ceremonies. 

In  the  evening  the  new  president 
acted  as  toastmaster  at  a  banquet  at 
the  Algonquin  Club.  Dr.  A.  Lawrence 
Lowell,  president  of  Harvard.  Prof. 
Edgar  Odell  Lovett  and  Prof.  Theodore 
W.  Richards  were  among  the  speakers 
at  this  gathering.  Professor  Lovett,  of 
the  Rice  Institute  in  Texas,  spoke  of 
education  in  that  state.  Professor 
Richards  presented  greetings  from  the 
Royal  Society,  the  Royal  Institution  and 
the  Chemical  Society  of  London.  Pres- 

ident Ira  Nelson  Hollis  of  Worcester 
Polytechnic  Institute,  an  old  friend  of 
Dr.  Stratton,  spoke  in  praise  of  the 
man  "who,  if  he  can  persuade  Congress 
to  support  the  Bureau  of  Standards,  is 

well  equipped  to  meet  Tech's  problems." Professor  Allard  of  the  Ecole  Nor- 
male  Superieure  of  Paris,  Dean  Kimball 
of  Cornell,  Dr.  Zook  of  the  U.  S.  Bureau 
of  Education  and  Dean  Clark  of  the 
University  of  Illinois  also  spoke. 

Freight  Car  Mileage  is 
Increased 

Freight  car  performance  statistics 
just  compiled  for  April  by  the  Bureau 
of  Railway  Economics  show  that  the 
average  daily  movement  per  freight 
car  during  that  month  was  the  greatest 
for  any  month  since  the  fall  of  1920 
when  freight  traffic  was  especially 
heavy. 

The  daily  average  for  the  month  was 
28  miles  which  also  was  higher  than  the 
average  for  any  April  since  tabula- 

tions of  these  statistics  began  in  1917. 
The  average  for  April  was  an  increase 
of  one  mile  over  that  for  March.  It 
also  was  an  increase  of  Q7xs  miles  over 
the  average  for  April  last  year  and  7  A 

miles  'over  the  average  for  the  same month  two  years  ago. 
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Steady  Business  Marks 
Buffalo  Trade 

Manufacturers  in  the  Buflfalo  district 

report  that  sales  of  forges,  drilling  ma
- 

chines, punches  and  shears  and  like 

equipment,  both  large  and  small,  ar
e 

holding  up  remarkably  well  for  thi
s 

toe  of  the  year.  The  market  is  lively 

and  there  are  a  great  number  of  in- 
quiries for  future  business. 

Large  and  small  fans  for  industrial 
use  are  in  good  demand  and  the  Buffalo 

Forge  Co.  reports  that  its  fan  business 

at  this  time  is  running  from  25  to  30 

per  cent  ahead  of  the  same  period  last 

Machine  tool  dealers  of  Buffalo  are 

optimistic  over  the  prospects  for  future 
business,  although  some  of  them  admit 
that  their  sales  for  the  first  half  of  June 
have  not  been  exactly  what  they  had 

hoped.  In  general,  the  slight  slump  that 
was  evident  the  first  half  of  May  was 

overcome  by  the  last  of  the  month  and 

many  of  the  dealers  had  a  bigger  month 

than  a  year  ago  in  May,  with  business 
falling  off  a  trifle  after  the  first  of  this 
month.  This  seems  to  be  a  period  of 

rapid  fluctuations  in  sales  and  the 
dealers  therefore  are  predicting  that 
the  rest  of  June  will  be  good  enough  to 

bring  this  month  well  ahead  of  June, 
1922  in  sales  volume  and  are  basing  this 

assumption  on  the  large  number  of 
small  orders  which  they  are  working  on. 

Mo3t  of  the  machine  tool  business  at 

present  consists  of  small  individual 
orders  and,  so  far  as  can  be  determined, 
there  is  not  a  single  large  list  out  in  the 
Buffalo  territory. 

The  demand  for  drilling  machines  of 
the  upright  type  is  strong  and  this 
seems  to  be  the  outstanding  feature  of 
the  market. 

Lathe  business  is  fairly  steady  and 

shapers  are  fair.  Some  specials,  espe- 
cially grinding  machines,  are  being 

figured  on. 
The  market  for  second-hand  tools 

continues  rather  strong  and  somewhat 
better  than  that  for  new  machines. 

Alabama  Pig  Iron  Output 
Reaches  Peak 

According  to  present  indications  the 
peak  of  production  has  now  been 
reached  in  the  Alabama  iron  and  steel 
district,  and  the  pig  iron  melt  is  ex- 

pected to  remain  comparatively  stable 
now  for  the  next  few  months.  Sub- 

stantially this  same  condition  prevails 
in  the  metal  trades  industry  over  the 
entire  southeastern  territory. 

Keen  Rivalry  in  Mining 

Says  Merritt 
In  a  statement  to  the  United  States 

Coal  Commission,  Walter  Gordon  Mer- 
ritt, counsel  for  the  anthracite  oper- 

ators, called  attention  to  the  highly 
competitive  condition  in  the  anthracite 
industry  and  the  lack  of  any  dominat- 

ing influence  on  the  part  of  any  one 
company  or  group. 

"The  popular  impression  to  the  con- 
trary," the  statement  said,  "grows  out 

of  passed  litigation,  forcing  a  separa- 
tion of  railroad  and  mining  operation 

and  dissolving  the  intercorporate  rela- 
tions which  were  held  by  the  courts  to 

be  in  restraint  of  trade. 

"That  impression,  based  on  happen- 
ings in  the  past,  has  outlived  the  con- 

dition to  which  it  owes  its  origin7  that 

the  public  is  reluctant  to  surrender  it." 
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The  statement  shows  that  while 

eight  companies  in  active  competition 
with  each  other  produce  about  74  per 
cent  of  the  total  output  of  anthracite, 

the  largest  of  these  produces  only  about 

15  per  cent  of  the  total  and  that  more 
than  one  hundred  so-called  individual 

operators  produce  about  26  per  cent. 
"The  balance  of  power,"  the  state- 

ment continued,  "is  so  distributed  that 
there  can  be  no  domination  by  any  one 

concern  or  organization.  The  percent- 

age of  the  total  output  market  by  in- 
dividual operators  has  increased  since 

1902,  thereby  showing  that  their  growth 

is  not  being  prevented  and  that  cen- tralization is  not  progressing. 

"There  is  no  apportionment  of  terri- 
tory. A  notable  number  of  operators 

sell  to  the  same  communities  and 
dealers — a  condition  so  much  a  part  of 

competitive  waste  as  not  to  be  consis- tent with  the  purchases  and  existence 

of  monopolistic  control."   ^   

Fewer  Men  Unemployed 
During  May 

Fewer  men  were  unemployed  during 

May  than  at  any  previous  time  during 
the  preceding  twelve  months,  the  United 
States  Employment  Service,  of  which 
Francis  I.  Jones  is  Director,  announced 

recently.  Reports  from  all  sections 
of  the  country  indicated  that  practically 
everybody  who  wanted  a  job  could  find 
one  and  that  in  many  of  the  trades 

and  industries,  as  well  as  in  the  agri- 
cultural districts,  there  was  an  actual shortage. 

As  to  the  situation  in  sixty-five  in- 
dustrial centers,  where  the  service 

bases  its  findings  on  reports  from  1,428 

firms,  the  report  showed  that  employ- 
ment gained  in  the  industries  and  cities 

by  0.39  per  cent,  over  April,  and  that 

in  many  of  the  major  industries  "there is  a  demand  for  common  and  skilled 
labor  which  is  far  greater  than  the 

available  supply." 
Employment  in  the  steel  industry  is 

described  as  "exceedingly  bright,"  with 
a  "tremendous  demand." 

Bookings  of  Steel  Castings 
Show  Decline 

The  Department  of  Commerce  an- 
nounces that  May  bookings  of  steel 

castings  made  a  slight  decline  from 
April,  based  on  reports  received  by  the 
Bureau  of  the  Census  in  co-operation 
with  the  Steel  Founders'  Society. 

The  bookings  in  May  by  companies 
representing  over  two-thirds  of  the 
commercial  castings  capacity  of  the 
United  States  amounted  to  89,463  tons, 

as  against  90,968  tons  in  April.  Book- 
ings for  both  railway  specialties  and 

miscellaneous  castings  declined. 
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New  York  Markets  are 

Fairly  Active 
Dealers  in  machine  tools  and  ma- 

chinery in  the  New  York  district  re- 
port this  week  that  business  is  as  good 

as  can  be  expected  for  this  time  of  the 
year  and  that,  while  the  volume  is  not 
up  to  the  first  few  months  of  the  year, 
sales  are  keeping  up  remarkably  well. 
There  is  every  reason  to  believe  that 
June  business  will  be  far  ahead  of  that 
for  the  same  month  last  year  and  a 
close  runner-up  for  May  and  April  of 
this  year. 
The  railroads  are  still  buying  in 

fairly  good  quantities  and  the  inquiries 
are  steadily  arriving  at  the  various 
offices  in  the  district.  The  Central  Rail- 

road of  New  Jersey  was  in  the  market 
last  week  as  well  as  the  Lehigh  Valley. 
The  Pennsylvania  R.R.  is  about  ready  to 

purchase  equipment  according  to  predic- tion and  machine  tool  dealers  are 
anxiously  awaiting  the  actual  orders 
from  this  road. 

Textile  machinery  is  not  selling  as 
briskly  as  it  was,  but  still  it  is  moving 
fairly  well  for  this  time  of  the  year. 
Automobile  manufacturers  are  purchas- 

ing moderately  which  is  unusual  for June. 
In  the  used  tool  market  things  are 

rather  quiet  with  efforts  being  made  to 

speed  up  business  along  special  lines 
and  in  the  unusual  markets.  In  every 

quarter  the  predictions  are  for  excep- 
tional business  in  the  Fall  and  a  Sum- 

mer that  will  be  busier  than  usual. 
Finances  with  users  of  machine  tools 

are  better  than  usual  at  this  time  of 

the  year,  according  to  reports  from dealers.  Collections  are  proving  good 
and  obligations  are  met  promptly  by 
most  of  the  manufacturers  throughout 

the  country,  despite  summer  seasonal 
quietudes.  _^_____ 

Completing  Work  on  the 
Pitcaim  Yards 

With  a  view  toward  completing  the 

first  of  many  proposed  changes  in  the 

repairing  of  freight  cars  in  the  Pitts- burgh district,  work  is  being  rushed  on 
four  new  shop  buildings  in  the  Pitcaim, 

Pa.,  yards  of  the  Pennsylvania  R.R.  The new  structures  will  probably  be  ready 
to  take  care  of  the  repairing  of  the  new 
heavy  steel  coal  and  ore  cars  about 
Oct.  1,  and  hundreds  of  additional  men 
will  be  needed.  The  shops  will  become 
the  finest  on  the  Pennsylvania  system, 
as  after  these  improvements,  costing 

$1,000,000,  are  finished,  the  shop  will 
handle  all  repairs  between  Altoona,  Pa. 
and  Columbus,  Ohio. 

Starrett  Prize  Winners 
Are  Announced 

The  L.  S.  Starrett  Co.,  makers  of  pre- 
cision tools  and  hacksaws,  has  recently 

announced  the  winners  of  the  recent 

prize  contest  on  "How  Starrett  Tools 
have  helped  me  most  in  my  work." Toolmakers  and  machinists  won  a 
majority  of  the  prizes  carrying  off  377 
of  the  total  474  which  were  awarded. 

The  four  main  prizes  were  won  by 
the  following:  Robert  N.  Walters, 
Racine,  Wis.,  Harry  Gibler,  De  Beque, 
Colo.,  Leon  H-  Rice.  Manchester,  N.  H., 
pnd  Wm.  S.  Clark,  Chicago. 

More  Freight  Cars  in 
Need  of  Repair 

An  increase  of  1,523  freight  cars  in 

need  of  repair  on  June  1  over  those  of 
May  15  is  shown  by  the  report  of  the 
American  Railway  Association.  Total 

freight  cars  throughout  the  United 
States  in  need  of  repair  on  the  first  of 
this  month  were  211,766,  or  9.4  per  cent 
of  the  cars  on  the  line,  the  report  says. 
Of  this  number  155,564,  or  6.9  per 

cent  of  the  cars  on  the  line,  were  in 

need  of  heavy  repairs,  an  increase  of 
303  over  the  number  in  need  of  such 

repair  on  May  15.  Freight  cars  in  need 
of  light  repair  totaled  56,202,  or  2i  per 
cent  of  the  cars  on  line,  an  increase  of 

1,220  cars  during  the  semi-monthly 

period. 
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Busy  Summer  Expected  in 
Philadelphia 

Indications  of  continued  business 
activity  throughout  the  Summer  and 
early  Fall  are  apparent  among  manu- 

facturers and  jobbers  in  the  Philadel- 
phia district.  A  few  industries  show  a 

falling  off  in  volume  due  mostly  to  sea- 
sonal conditions,  it  is  reported. 

A  recent  inquiry  developed  that  eight 
of  the  largest  industries  in  Philadel- 

phia have  orders  on  hand  to  keep  most 
of  them  going  until  the  end  of  the  year, 
and  all  will  be  active  throughout  the 
Summer.  These  plants  include  the 
Electric  Storage  Battery  Co.,  the  Tioga 
Steel  &  Iron  Co.,  J.  G.  Brill  &  Co., 
the  Baldwin  Locomotive  Works,  the 
Southwark  Foundry  &  Machine  Co., 
the  Tacony  Forge  Co.,  the  William 
Cramp  &  Sons  Ship  &  Engine  Build- 

ing Co.,  and  Henry  Disston  &  Sons, 
Inc. 

New  orders  in  all  the  lines  produced 
by  the  above  named  concerns  have  been 
coming  in,  although  not  in  as  great 
volume  as  was  the  case  during  the  first 
four  months  of  this  year. 

Philadelphia  sales  offices  of  mid- 
western  steam  shovel  manufacturers 
report  business  for  this  period  of  1923 
has  increased  about  $100,000  above  the 
corresponding  period  of  1922.  There  is 
a  demand  from  anthracite  mines,  stone 
quarries,  cement  manufacturers,  and 
excavators  for  large  building  opera- 
tions. 

The  New  York  Shipbuilding  Corp., 
with  yards  at  Camden,  N.  J.,  has  re- 

ceived a  $700,000  order  for  ten  new 
car  floats  for  the  Pennsylvania  R.R. 
It  is  one  of  the  largest  orders  for  this 
equipment  placed  in  this  district  in 
some  years.  Delivery  is  to  start  Oct.  15 
and  completed  by  Jan.  1.  The  floats 
■will  be  used  in  the  New  York-Jersey 
City  service. 

Manufacturers  of  electric  signs  re- 
port a  good  demand,  and  a  similar  con- 

dition exists  among  the  producers  of 
automatic  heat  regulators.  Several  of 
the  large  building  operators  are  in- 

stalling this  equipment.  Gas  range  pro- 
duction in  this  district  also  is  reported 

good. 
The  scarcity  of  labor  is  being  mani- 

fest in  many  industrial  establishments. 
According  to  the  state  labor  bureau  the 
good  workers  have  been  grabbed  up, 
leaving  the  poorer  quality  in  both  com- 

mon and  skilled  work  to  fill  in  where 
there  is  an  excess.  During  the  early 
part  of  the  Spring  and  Summer  many 
Scotch  and  English  mechanics  sought 
employment  here  in  shipyards  and  in 
other  industrial  plants,  but  the  re- 

strictive immigration  laws  have  stopped 
the  inflow  for  the  present. 

Railroads  Place  Orders 
in  Chicago 

There  is  very  little  activity  as  re- 
gards purchase  of  machine  tools  by  in- 

dustrial concerns,  but  the  railroads  con- 
tinue to  save  the  situation  by  being 

rather  active  buyers.  The  Santa  Fe 
R.R.  has  purchased  machinery  for 
which  inquiries  were  made  recently,  ex- 

cept a  few  machines;  the  Chicago  & 
Northwestern  has  made  some  additional 
purchases  and  the  Denver  &  Rio  Grande 
is  active.  The  Chicago,  Burlington  & 
Quincy  has  not  yet  started  to  make  pur- 

chases on  the  list  that  is  pending.  The 
Yellow  Coach  Manufacturing  Co.  pur- 

chased a  couple  of  machine  tools,  a  lathe 
and  a  drilling  machine,  this  week. 

The  general  tendency  in  the  iron  and 
steel  trade  is  firm,  but  concessions  have 
been  granted  in  some  instances,  but  not 
by  the  leading  interest.  The  lower 
prices  are  accepted  in  a  few  instances 
by  small  producers  who  are  able  to 
book  business  for  fairly  prompt delivery. 

> 

Milwaukee  Busy  Filling 
Old  Orders 

Although  the  Milwaukee  machinery 
market  in  general  is  less  brisk  than  for 
the  past  four  to  six  months,  it  is  far 
from  being  quiet.  Sales  continue  to 
hover  near  the  peak  point,  while  there 
has  been  no  letdown  in  production  save 
that  which  might  be  compelled  by  the 
shortage  of  skilled  labor  and  partial 
and  temporary  depletion  of  working 
forces  by  the  vacation  season.  It  is 
true,  however,  that  most  plants  are  de- 

creasing unfilled  orders,  and  advance 
bookings  are  not  so  heavy  as  before, 
while  output  is  kept  on  a  fairly  even 
level. 

Manufacturers  of  milling  machines, 
one  of  the  principal  divisions  of  the 
machine  tool  building  industry  in  Mil- 

waukee, are  receiving  new  orders  which 
with  unfilled  requirements,  will  insure 
continuous  operation  without  letdown 
until  early  fall.  This  division  at  no 
time  reached  maximum  capacity,  but 
is  finding  demand  as  active  now  as  it 
has  been  at  any  time  since  the  passing 
of  the  post-war  depression.  No  round 
lots  have  been  booked  in  the  past  sixty 
days,  but  orders  for  one  or  a  few  ma- 

chines form  a  moderate  aggregate. 
Automobile  factories  and  shops  manu- 

facturing engines  and  other  parts  are 
steady  buyers,  although  needs  appear  to 
be  confined  to  replacement  of  obsolete, 
wornout  or  inefficient  types  with  the 
latest  developed  designs  having  greater 
production  possibilities  as  well  as  wider 
range  of  usefulness  and  at  the  same 
time  make  possible  a  material  saving  of 
labor. 

Lesser  activity  is  expected  to  come 
with  the  passing  of  June,  which  will  be 
a  seasonal  development  and  is  not  con- 

sidered a  reflection  of  shrinkage  in  the 
general  business  volume  of  the  iron, 
steel  and  machinery  trades. 

The  advancing  movement  of  machine 
tool  and  machinery  prices  has  not  yet 
spent  its  force,  but  it  n_as  become  notice- 

able that  many  users  display  an  indif- 
ferent attitude  unless  their  needs  are 

such  that  they  are  compelled  to  place 
orders.  Inquiry  is  generally  heavy,  but 
when  analyzed  it  is  found  that  a  dozen 
sellers  receive  inquiries  from  the  same 
source  to  test  out  prices  as  well  as 
ability  to  make  deliveries. 

Railroad  lists  command  probably  the 
most  attention  at  present,  yet  disap- 

pointment is  expressed  that  purchases 
against  these  lists  are  being  made  in 
very   small   quantities. 

While  purchases  of  cranes  in  the  ag- 
gregate show  a  falling  off,  unfilled 

orders  and  current  bookings  remain 
sufficient  to  keep  shops  booked  well 
forward. 

Inquiry  for  structural  steel  has  de- 
clined, probably  because  major  con- 

struction operations  for  this  year  have 
been  covered.  Few  new  sizable  under- 

takings are  being  projected.  At  the 
same  time,  local  fabricators  have  their 
hands  full  and  some  are  not  interested 
in  new  inquiries  excepting  when  these 
relate  to  delivery  expectancy  after  three 
months.  General  satisfaction  is  ex- 

pressed by  Milwaukee  manufacturers. 

The  South  in  Excellent 

Condition 

Industrially^  and  financially  the Southeast  is  in  the  best  condition  it  has 
been  in  for  several  years,  with  every 
indication  that  1923  will  prove  one  of 
the  best  industrial  years  in  the  history 
of  the  district,  according  to  a  report 
of  the  Federal  Reserve  Bank  of  Atlanta, 
Georgia. 

This  report  is  further  borne  out  by 
the  fact  that  since  the  first  of  the  year 
there  have  been  more  new  industrial 
and  manufacturing  companies  organ- 

ized in  the  district  than  ever  before 
over  a  similar  period,  and  that  existing 
companies  are  carrying  out  more  con- 

struction of  additional  units  than  ever before. 

Since  the  first  of  the  year  to  the  end 
of  May  there  were  146  announcements 
of  new  foundry  and  machine  companies 
or  new  construction  by  existing  com- 

panies. There  were  23  such  announce- 
ments in  May.  There  were  three  new 

iron  and  steel  companies  formed  in 
May,  bringing  the  total  for  the  first 
five  months  to  eleven.  Of  metal  work- 

ing plants,  not  included  above,  there 
■were  24  such  announcements  in  May, 
making  129  the   year's  total. In  the  Alabama  district  there  has 
been  a  steady  increase  in  iron  produc- 

tion since  the  first  of  the  year,  accord- 
ing to  the  Southern  Metal  Trades  Asso- 

ciation of  Atlanta,  and  there  is  every 
promise  that  1923  will  prove  one  of  the 
largest  years  in  history.  The  associ- 

ation also  advises  that  there  has  been 
a  steady  increase  among  all  of  its 
member  plants  throughout  the   South. 

Pig  iron  production  in  Alabama  is 
now  running  at  about  3,000,000  tons 
per  annum  on  the  average,  about  75 
per  cent  larger  than  at  this  time  last 

year. 
A  steady  increase  in  the  export 

volume  out  of  Southeastern  ports  is  also 
reported  by  the  Southern  Metal  Trades 
Association,  with  a  promise  that  export 
trade  ■will  continue  on  the  same  active 
basis  throughout  the  year. 

St.  Louis  Factories  Are 
Well  Employed 

There  has  been  very  little  change  in 
the  condition  of  the  machine  tool  mar- 

ket in  St.  Louis,  Mo.,  within  the  past 
two  weeks.  Future  orders  are  keeping 
most  of  the  shops  going  on  full  time 
schedule,  but  there  have  been  few  new 
orders  taken.  Railroads  are  not  buying 
to  any  extent  and,  while  they  speak  of 
building  new  shops  and  making  other 
necessary  improvements  and  repairs, 
they  are  holding  back  because  of  the 
uncertainty  as  to  the  future. 

Some  men  in  the  machine  tool  trade 
look  for  this  condition  to  obtain  through- 

out the  Summer  and  even  anticipate  an 
aggravation  of  the  decline,  but  expect 
a  betterment  toward  the  Winter.  On 
the  other  hand  there  are  those  who  do 
not  agree  with  this  somewhat  pessi- 

mistic view  and  maintain  that  the 
present  slump  will  be  very  short  lived. 

Reports  of  the  members  of  the  St. 
Louis  Branch  of  the  National  Metal 
Trades  Association  show  an  encourag- 

ing increase  in  business  and  practically 
all  concerns  affiliated  with  the  associ- 

ation are  working  full  time  and  the 
prospects  for  the  immediate  future  are 
good.  Orders  which  are  keeping  these 

plants  so  well  supplied  with  work  ■were taken  some  time  ago. 
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News  of  Washington 
Activities 

By  PAUL  WOOTON 

While  members  of  the  President's Coal  Commission  are  being  particularly 
careful  not  to  anticipate  any  of  the  con- 

clusions which  may  be  reached  in  the 
anthracite  report,  it  is  hard  to  see  how 
they  can  avoid  passing  on  two  great 
industrial  problems,  i.e.,  competition 
versus  centralization,  and  what  pro- 

cedure is  to  be  followed  when  labor  and 
capital  fail  to  reach  an 
agreement  whereby  the  pub- 

lic might  be  made  to  suffer. 
In  all  industry  there  is  no 

better  illustration  of  highly 
concentrated  corporate  own- 

ership and  of  run-away  com- 
petition than  is  afforded  by 

the  anthracite  and  bitumi- 
nous mining  operations  in 

the  United  States. 
The  Commission's  study 

has  brought  out  clearly  the 
stabilizing  effect  of  this  con- 

centrated ownership  on  sup- 
ply and  price.  The  members 

of  the  Commission,  it  is 
known,  have  been  impressed 
with  the  success  of  the  an- 

thracite producers  in  pre- 
venting a  run-away  market 

during  the  past  winter, 
through  their  control  over  the 
bulk  of  the  tonnage.  Such 
flurry  as  there  was  can  be 
blamed  on  the  competition 
that  does  exist  many  believe. 
There  are  some  who  believe  a 
majority  of  the  Commission 
would  oppose  any  effort  to 
break  up  the  closely  knit 
business  organizations  which 
produces  most  of  the  anthracite.  They 
may  have  some  suggestion  in  their  re- 

port as  to  the  means  which  can  be 
employed  to  prevent  possible  abuse  of 
this  control.  It  is  hard  to  imagine 
how  the  Commission  can  make  a  report 
on  anthracite  coal  without  passing  on 
the  merits  of  that  type  of  control.  In 
the  bituminous  industry  many  things 
can  be  done  which  would  improve  the 
situation,  but  in  anthracite  the  outstand- 

ing questions  are  two — centralization 
and  labor  relations. 

The  situation  in  the  anthracite  field 
is  such  that  it  seems  highly  probable 
that  the  report  will  have  some  sugges- 

tion as  to  what  additional  machinery  is 
to  be  set  up  for  use  when  the  operators 
and  mine-workers  cannot  reach  an 
agreement.  In  anthracite  each  side  is 
100  per  cent  organized.  The  employees 
present  a  homogeneous  front  and  the 
operators  are  always  in  step.  For 
nearly  twenty  years  their  differences 
have  been  handled  in  a  fairly  satis- 

factory manner  through  the  existing 
machinery,  but  it  is  recognized  that  it 
is  not  adequate  when  a  major  difference 
occurs. 

The  Public  Suffers 

When  a  deadlock  occurs  under 
present  conditions,  the  two  parties  to 
the  controversy  either  fight  it  out  or 
voluntarily  agree  to  some  form  of  arbi- 

tration. In  the  former  case,  the  public 
frequently  is  denied  adequate  fuel  sup- 

ply while  the  contestants  engage  in 
the  fighting  out.  Arbitrators  in  the 
past  usually  have  been  undertaken 
after  great  losses  have  been  suffered 
and  after  coal  production  has  been  long 
reduced.    None  will  be  surprised  if  the 

Coal  Commission  were  to  prescribe  the 
exact  form  arbitration  would  take.  It 

may  not  go  so  far  as  to  make  arbi- 
tration compulsory,  but  it  may  have 

some  plan  whereby  the  arbitrational 
machinery  is  expected  to  begin  to  func- 

tion immediately  that  a  deadlock  is 
reached,  with  reliance  placed  on  the 
force  of  public  opinion  to  bring  about 
its  use. 

Chairman  Hammond  stated  that  the 
Commission  is  vrrestling  with  the  valu- 

ation problem.  The  situation  with  re- 
gard to  valuations  is  affected  impor- 

tantly    by     recent     decisions     of     the 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Chicago  and Clevelan d  Prices 

Four One 
Current 

Weeks 
Year Unit 

Price 
Ago 

Ago Soft  steel  bars. . 
per  lb   20.034 

?0.034 
S0.0252 Cold    finished 

shafting   

per  lb   

0.042 
0.042 0.0328 

Brass  rods   
per  lb   

0.1850 0.1913 0.1533 
Solder  (i  and  i) 

per  lb   
0.2862 0.2812 

0.22 

Cotton    waste.  . 
per  lb   

0.1231 0.1231 0.104 

Washers,   cast 
iron  (j  in.) .  .  . 

per  1001b 

4.66 
4.66 

4.00 

Emery,       disks, 
cloth,  No.  1,  6 
in.  dia   >. 

per  100   3.08 
2.96 3.11 Lard  cutting  oil 

per  gal   
0  608 

0.S92 0.575 Machine  oil.  .  .  . 
per  gal   

0.349 
0.349 0.383 Belting,  leather, 

medium   ofFIist   

421% 

m% 

461% 

Machine      bolts 

up  to  1  X  30  in. off  list   

441% 44}% 

621% 

Supreme  Court  of  the  United  States. 
He  admitted  that  the  public  vrill  be 
very  critical  of  the  valuations  used  in 
the  computing  of  profits  in  the  anthra- 

cite industry.  The  report  of  the  special 
advisory  committee  on  valuations  had 
not  been  received  on  that  date,  however. 
Mr.  Hammond  brought  out  that  it  is  un- 

fortunate that  the  law  prescribes  an 
exact  date  for  the  issuance  of  the  anth- 

racite report.  If  the  Commission  had 
three  weeks  more  time  a  more  complete 
report  could  be  made,  he  stated.  He 
admitted,  however,  that  the  Commission 
has  had  before  it  for  some  time  a  large 
enough  proportion  of  the  returns  from 
the  industry  to  enable  membera  to 
form  conclusions  contingent  on  corrobo- 

ration by  the  remaining  returns  cover- 
ing the  full  tonnage.  The  report  made 

by  Senator  Pepper  on  th*  legal  aspect 
of  royalty  regulation  has  been  received. 

The  Commission  is  going  minutely 
and  carefully  into  the  whole  question 
of  the  check-off,  Mr.  Hammond  re- 
vealed. 

Two  Important  Plants  Are  Visited 
The  Industrial  Relations  Association 

of  western  Massachusetts  at  its  June 
meeting  met  at  the  plant  of  the  Ainer- 
ican  Bosch  Magneto  Corp.  in  Spring- 

field, Mass.,  and  motored  to  Greenfield, 
where  the  members  were  entertained 
by  the  Greenfield  Tap  &  Die  Corp. 
After  the  plant  was  inspected  the  party 
enjoyed  a  trip  over  the  Mohawk  Trail, 
returning  for  the  dinner  and_  business 
meeting,  at  the  Weldon  Hotel  in  Green- 

field. The  association  is  making  visits 
to  important  manufacturing  plants  in 
New  England  each  month. 

Pittsburgh  Confident  of 

Improved  Conditions 
A  slight  restriction  has  been  felt  in 

the  machine  tool  buying  in  Pittsburgh 
in  the  past  two  weeks,  as  well  as  a  fall- 

ing off  in  machine  orders  generally. 
Sellers  of  new  equipment  are  not  pessi- 

mistic over  the  situation  as  they  feel 
that  the  business  is  here  and  must  be 
placed  sooner  or  later,  when  the  labor 
situation  is  ironed  out.  However,  there 
are  a  number  of  good  transactions  go- 

ing through  in  machine  tools  and  ma- chmery.  Among  the  buyers  lately  was 
the  General  Electric  Co., 
which  was  in  the  market  for 
some  time  for  lathes  for  the 
big  shops  at  Erie,  Pa.,  while 
the  Pennsylvania  R.R.  pur- 

chased a  new  forging  ma- 
chine for  the  shops  at  Pit- 

cairn,  near  Pittsburgh.  The 
Union  Railroad,  a  local  road 
used  as  a  carrier  between 
mills  of  the  United  States 
Steel  Corp.,  was  also  on  the 
order  books  of  the  jobbers 
for  axle  lathes  and  car  wheel 
boring  mills.  A  week  or  two 
ago  it  was  reported  that 
the  Pennsylvania  was  in  the 
market  for  considerable  ma- 

chine tool  equipment  at  its 
Conway  yards,  but  this  buy- 

ing seems  to  have  been  tem- 
porarily put  aside  while  the 

company  is  buying  equip- 
ment for  its  yards  at  Denni- 

son,  Ohio. 
Notwithstanding  the  fall- 

ing off  in  inquiries,  the  ma- chine tool  market  is  rather 
active.  A  local  dealer  sold  a 
double-end  punch  and  shear 
to  a  customer  in  Texas,  and 
the  same  firm  sent  a  550- 

ft.  air  compressor  with  direct  motor 
drive  to  a  machine  shop  in  Virginia. 
Word  from  Wheeling  indicates  that 
a  large  concern  there  is  anxious  to 
secure  eight  or  ten  tools,  including 
boring  mills,  radial  drilling  machines, 
milling  machines,  grinding  machines 
and  lathes.  One  local  user  of  shears 
who  last  week  postponed  delivery  of 
new  equipment  changed  front  this  week 
and  is  urging  delivery  and  also  asking 
for  two  other  machines.  There  have 
been  a  few  inquiries  for  cranes,  but 
very  little  actual  transaction  has 
occurred  in  the  market,  which  is 
featureless. 

Many  Unfilled  Orders  for 
Locomotives 

Stockholders  of  .the  American  Loco- 
motive Co.  at  a  special  meeting  ap- 

proved the  recent  proposal  of  the  Board 
of  Directors  to  change  the  common 
stock  capitalization  of  the  company 
from  250,000  shares  of  $100  par  value 
each  to  500,000  shares  of  no  par  value 
and  exchange  two  shares  of  the  new 
stock  for  one  of  the  old.  The  resolu- 

tion contained  a  proviso  that  the  capi- 
tal with  which  the  company  should 

carry  on  business  should  at  all  times 
be  not  less  than  the  amount  of  the 
preferred  stock  and  $50  a  share  on  the 
no  par  value  common  stock. 

Andrew  W.  Fletcher,  president  of  the 
company,  told  the  stockholders  that  the 
company  had  unfilled  orders  on  its 
books  calling  for  the  delivery  of  $60,- 
000,000  worth  of  equipment,  this  being 
sufficient  to  keep  the  plants  busy  for  the 
r^t  of  the  year. 

I 
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^T^HE    remarkable    success    of    the 
■     Austrian   Loan  was  the  financial 1^ .«.  sensation  of  last  week.  The 

$25,000,000  offered  in  New  York  as 
well  as  the  $50,000,000  brought  out  in 
London  were  heavily  over-subscribed. 

The  security  is  good  and  the  rate  at- 
tractive, but  the  psychological  skill  in 

publicity  with  which  the  flotation  was 
managed  sets  a  new  standard  of  ex- 

cellence and  good  taste  in  such  matters 
and  was  largely  responsible  for  the 
results  secured. 

There  are  many  who  believe  that 
the  apparent  ease  with  which  the  issue 
was  sold  opens  the  way  for  an  enor- 

mous German  loan  out  of  whose  pro- 
ceeds France  can  be  paid  enough  to 

induce  her  to  withdraw  from  the 
Ruhr. 

This  belief  may  be  unduly  or_  pre- 
maturely optimistic,  but  there  is  no 

doubt  that  the  sale  of  the  Austrian 
Bonds  will  quicken  the  desire  of  the 
Germans  to  go  and  do  likewise,  and 
that  it  will  somewhat  hasten  the  finan- 

cial reconstruction  of  Europe.  The 
continued  progress  of  the  mark  toward 
zero  confirms  this  impression  for  it  is 
generally  agreed  that  bankers^  will 
make  its  complete  demonetization  a 
condition  precedent  of  any  German 
loan.  On  last  Friday  one  dollar  would 
buy  more  than  108,000  marks,  but  the 
trading  is  small  and  the  quotations  are 
nominal. 

Next  in  importance  to  the  Austrian 
loan  was  the  statement  of  our  foreign 
trade  for  May.  Exports  were  large, 
but  imports  continue  to  exceed  them, 
the  excess  for  May  being  $51,000,000. 
The  "adverse"  balance  for  the  first  five 
months  of  1923  is  $140,000,000.  This 
is  what  everyone  professed  to  expect 
and  no  one  should  be  alarmed  by  it,  but 
there  are  some  who  are  disturbed  be- 

cause they  think  in  terms  of  our  pre- 
war experience  as  a  debtor  instead  of  a 

creditor  nation. 
But  the  fact  that  we  can  only  collect 

a  small  portion  of  what  is  annually 
due  us  in  gold  and  that  the  balance 
must  be  paid  in  goods  or  services  is 
becoming  better  understood  and  the 
disposition  to  regard  an  adverse  bal- 

ance of  trade  with  alarm  is  gradually 
passing. 

As  our  "invisible"  exports  and  im- 
ports, which  include  freights,  insurance 

premiums,  etc.,  can  only  be  guessed  at 
it  is  difficult  to  know  when  we  are 
spending  more  abroad  than  we  have 
coming  to  us  there. 

Current  e.stimates  of  what  Europe 
ought  now  to  remit  us  annually  range 
around  $400,000,000,  including  the  "in- 

visible" items  and  Great  Britain's  pay- ments on  account  of  the  interest  and 
principal  of  her  debt  to  us.  Therefore 
until  our  excess  of  imports,  plus  addi- 

tional loans  to  Europe  and  the  $100,- 
000,000  that  our  tourists  are  supposed 
to  spend  there  exceed  $400,000,000 
annually  a  so-called  adverse  trade  bal- 

ance need  give  us  no  concern. 
It  simply  indicates  that  we  are  col- 

lecting our  debts  in  goods  instead  of 
in  gold,  which  is  to  our  advantage,  for 
we  have  too  much  gold  already. 

But  the  astonishing  thing  about  the 
present  situation  is  that  despite  our 
excess  of  imports  we  continue  to  import 
gold.  Last  week  the  gold  holdings  of 
the  Federal  Reserve  Banks  increased 
by  $25,600,000  and  the  reserve  ratio 
rose   from   75.7   to   77   per   cent.     This 

"  But  notwithstanding  the  leth- 
argy of  the  raw  material  markets, 

the  retail  trade  is  good  and  jobbers 
report  a  steady  distribution  which  is 
larger  than  it  seems  because  the 
orders,  though  numerous,  are  for 
small  quantities.  .  .  .  Generalizing 
with  regard  to  the  outlook  it  may, 
therefore,  be  said  with  confidence 
that  it  is  good,  that  there  is  no 
distention  anywhere  and  that  busi- 

ness men  are  now  justified  in  calcu- 
lating upon  normal  conditions  up  to 

and  through  the  Autumn  and 
probably  until  the  end  of  the  year, 
which  is  about  as  far  ahead  as  one 
can  see  even  dimly  through  condi- 

tions that  are  without  precedent  in 

their  complexity." 

assures  an  abundance  of  credit,  but  it 
fosters  the  fear  of  inflation  among 
some  whose  cautionary  preachments 
continue  to  restrain  speculation  and 
deter  merchants  from  stocking  up. 

The  consequence  is  what  may  be  de- 
scribed as  a_suppression  of  activity  in 

both  the  security  and  commodity 
markets.  Early  in  the  week  the  stock 
market,  and  especially  the  railway 
shares,  were  strong. 

But  just  after  the  New  York  Central 
had  announced  a  quarterly  dividend  at 
the  rate  of  7  per  cent  per  annum,  in- 

stead of  5  per  cent  as  previously,  a 
sharp  reaction  set  in  which  carried  the 
whole  list  downward  despite  trade, 
industrial  and  traffic  reports  which 
indicate  a  domestic  prosperity  that  is 
almost  unexampled. 

In  the  commodity  markets  the  ten- 
dency has  also  been  reactionary. 

Wheat  and  corn  have  been  hesitant  at 
a  slight  decline.  Cotton  is  off  nearly 
a  cent  from  the  top  because  there  is 
a  fear  that  the  next  Government  report 
may  be  inconsistent  with  private  ad- 

vices which  show  deterioration. 
Sugar  has  declined  quite  sharply 

upon  increased  estimates  of  the  Cuban 

crop  and  coffee  is  distinctly  loyer  upon 
advices  from  Santos  which  allege 
"political  trouble"  in  Brazil  and  the 
Government's  abandonment  of  its  valor- 

ization policy  and  purchases.  In  pass- 
ing it  may  be  in  order  to  remark  that 

at  7i  cents  for  delivery  next  March 
coffee  is  nearing  the  cost  of  production 
and  that  staples  of  universal  consump- 

tion bought  at  or  near  that  level  are 
generally  well  bought. 

Hogs  and  hog  products,  as  well  as 
cattle,  are  likewise  lower.  The  supply 
of  hogs  is  apparently  enormous  and 
the  packers  are  complaining  that  the 
doctors  are  spoiling  their  market  by 
advising  people  to  eat  less  meat.  One 
effect  of  the  decline  in  lard  has  been 
a  corresponding  decline  in  cotton  seed 
oil  as  a  result  of  which  an  important 
group  of  cotton  oil  mills  has  been  shut 
down  indefinitely. 

Some  slackening  in  the  demand  for 
steel  is  also  reported  and  at  15i  cents 
copper  is  about  the  only  important 
staple  that  shows  any  advance  for  the week. 

But  notwithstanding  the  lethargy  of 
the  raw  material  markets  the  retail 
trade  is  good  and  the  jobbers  report  a 
steady  distribution  which  is  larger 
than  it  seems  because  the  orders  though 
numerous  are  for  small  quantities. 

In  the  cotton  goods  market  some 
hesitancy  has  been  caused  by  the  wide 

publicity  given  to  the  so-called  "shut 
down"  of  one  or  two  important  New 
England  mills,  but  many  Southern 
mills  are  running  over  time,  the  cotton 
consumption  for  May  is  surprisingly 
large  and  a  desire  to  protect  them- 

selves against  a  demand  for  higher 
wages  rather  than  inability  to  sell  their 
goods  probably  explains  the  action  of 
the  New  England  manufacturers. 

Generalizing  with  regard  to  the  out- 
look it  may,  therefore,  be  said  with 

confidence  that  it  is  good,  that  there  is 
no  distention  anywhere  and  that  busi- 

ness men  are  now  justified  in  calculat- 
ing upon  normal  conditions  up  to  and 

through  the  Autumn  and  probably  until 
the  end  of  the  year,  which  is  about  as 
far  ahead  as  one  can  see  even  dimly 
through  conditions  that  are  without 
precedent  in  their  complexity. 

If  this  optimistic  generalization  be 
justified  it  may  be  wise  for  forward 
looking  consumers  of  coal  to  consider 
the  advisability  of  securing  their  sup- 

plies of  fuel  while  the  railroads  are  able 
to  deliver  it  with  promptitude. 

By  this  it  is  not  intended  to  suggest 
that  higher  prices  for  coal  are  or  will 
be  warranted.  They  are  high  enough 
now,  but  one  way  to  keep  them  down 
is  to  be  forehanded  in  buying  so  that 
the  Winter's  requirements  can  be  mined 
and  shipped  during  the  dull  months  of 
the  year  when  labor  and  transportation 
are  relatively  abundant. 
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c Personals 
W.  J.  McDowell  has  recently  be- 

come connected  with  the  Chicago  office 
of  the  Buffalo  Forge  Co. 

H.  V.  HOLMAN  has  recently  become 
associated  with  the  Monroe  Machine 

Tool  Co.,  Chicago,  as  treasurer  and 

acting  manager.  The  company  makes 

special  tools,  jigs,  and  dies. 

C.  F.  Helme  for  the  past  three  years 
master  mechanic  of  the  Seneca  division 

of  the  Lehigh  Valley  R.R.  with  offices 

in  Sayre,  Pa.,  has  been  transferred  to 
Easton,  Pa.,  to  become  master  mechanic 

of  the  New  Jersey  and  Lehigh  divi- sion. 

Benjamin  Rathbun,  formerly  with 

the  Shepard  Electric  Crane  &  Hoist 

Co.  of  Montour  Falls,  N.  Y.,  has  ac- 
cepted an  executive  position  with  the 

Chemung  Foundry  Co.,  Elmira,  N.  Y. 

J.  P.  Laux  has  been  appointed  shop 

superintendent  of  the  Lehigh  Valley 
shops  at  Sayre,  Pa.  He  suceeds 
Andrew  McGill  who  has  been  ap- 

pointed assistant  superintendent  of 
motive  power. 

J.  L.  DeBre  and  E.  Lambert  of 

the  Compagnie  Generale  d'Electricite, 
Paris,  have  recently  completed  a  tour 
of  the  paper  mills  in  northern  New 
York. 

J.  H.  Wexker  has  resigned  as  fac- 
tory manager  of  the  Herschell-Spill- man  Motor  Co.,  North  Tonawanda, 

N.  Y.,  and  has  accepted  the  position 
as  manufacturing  manager  with  the 
Gray  Motor  Corp.,  Detroit,  Mich. 

W.  H.  ToWNSEND  has  been  appointed 
sales  manager  of  the  Cleveland  Duplex 
Machinery  Co.,  Cleveland,  Ohio.  Mr. 
Townsend  was  formerly  with  the  Auto- 

mobile Screw  Products  Co.  and  the 
Atlas  Bolt  &  Screw  Co.,  both  of 
Cleveland. 

Harry  W.  Page,  for  the  past  six 
years  assistant  manager  of  the  B.  F. 
Sturtevant  Co.,  Hyde  Park,  Boston, 
Mass.,  has  been  appointed  general 
manager  of  the  new  western  works 
being  established  by  the  same  company 
in  the  plant  of  the  former  Wisconsin 
Engine  Co.  at  Corliss,  Wis.,  which  it 
has  recently  acquired. 

Harold  Hbmeinway,  for  five  years 
vice-president  and  general  manager  of 
the  Peoria  Malleable  Castings  Co., 
Peoria,  111.,  has  accepted  the  position 
of  general  works  manager  of  the  new 
works  at  South  Beloit,  Wis.,  for  the 
Wanner  Malleable  Iron  Co.,  Hammond, 
Ind.,  that  recently  acquired  the  malle- 

able shops  of  the  Stewart- Warner  Mfg. 
Co.  E.  M.  Griswold  has  been  trans- 

ferred from  Hammond  to  Beloit  as 
assistant  to  Mr.  Hemenway.  Edward 
H.  Lutton,  formerly  of  the  Peoria  com- 

pany, is  in  charge  of  the  annealing 
department  and  labor  division.  E.  J. 
Knight,  of  Beardstown,  111.,  is  produc- 

tion and  office  manager. 

J.  Reginald  Stebbins  has  been 
elected  president  of  the  W.  C.  Stebbins 
Mill  Supply  Co.,  Watertown,  N.  Y. 

'    Howard   W.    Gillette,    for    several 
years  with  the  Rochester  office  of  Ogden 

T.  Adams  Co.,  Inc.,  machinery  and 
equipment,  will  take  charge  of  the 
Syracuse  office  of  the  same  firm. 

Dr.  W.  R.  Whitney,  director  of  the 
Research  Laboratory  of  the  General 
Electric  Co.,  Schenectady,  N.  Y.,  was 
recently  elected  a  member  of  the  cor- 

poration of  the  Massachusetts  Institute 
of  Technology  for  a  term  of  five  years. 
He  was  graduated  from  M.I.T.  in  1890 
and  has  for  some  time  been  a  non- 

resident professor  of  theoretical  chem- 
istry at  the  institution.  Walter 

Humphreys,  '97,  of  Brookline,  and 
Charles  R.  Maine,  '09,  a  prominent  con- 

sulting engineer  of  Boston  were  also 
elected  to  the  corporation,  these  three 
succeeding  Paul  W.  Litchfield,  Arthur 
D.  Little  and  Eben  S.  Stevens. 

Charles  P.  Hery  has  become  asso- 
ciated with  the  Rochester  office  of  the 

Ogden  R.  Adams  Co.,  Inc.,  Rochester. 

Lewis  S.  Edgarton,  professor  of 
metallurgy  at  Mechanics  Institute, 
Rochester,  has  become  associated  with 
the  Ogden  R.  Adams  Co.,  Inc.,  Roch- 

ester.   He  will  be  in  the  Buffalo  office. 

Fred  P.  Hill,  who  has  been  in  the 
automobile  business  in  Atlanta,  Ga.,  for 
the  past  ten  years,  has  accepted  a  posi- 

tion as  Southeastern  manager  for  the 
Swedish  Crucible  Steel  Co.,  of  Detroit. 
A  southern  office  covering  seven  states 
has  been  established  at  210  Means  St.  in 
Atlanta. 

F.  H.  Worthington,  formerly  at  the 
Jacksonville,  Fla.,  office  of  the  General 
Electric  Co.,  has  been  appointed  local 
manager  of  the  Jacksonville  office  to 
succeed  G.  C.  Henry,  recently  resigned. 

E.  F.  Cooper  is  in  charge  as  South- 
ern manager  for  Henry  Disston  & 

Sons,  Inc.,  who  have  recently  opened  a 
Southern  warehouse  and  sales  head- 

quarters at  Atlanta,  Georgia. 

Obituary 

Walter  H.  Jennings,  secretary 
and  treasurer  of  the  Murchey  Machine 
&  Tool  Co.,  Detroit,  Mich.,  died  re- 

cently in  Detroit  following  an  illness 
of  ten  days.  Mr.  Jennings  who  was  48 
years  of  age  was  prominent  in  both  in- 

dustrial and  club  life  in  the  Michigan city. 

Henry  N.  Spencer,  president  of 
the  Howell  Electric  Motors  Co.,  Howell, 
Mich.,  died  recently  at  his  home  in  that 
city.  Mr.  Spencer  was  at  one  time 
president  of  the  Spencer-Smith  Machine 
Co.  of  Howell. 

Charles  W.  Dambacker,  for  many 
years  connected  with  the  Winchester 
Repeating  Arms  Co.,  the  Dominion 
Cartridge  Co.  and  other  munitions  con- 

cerns, and  for  thirteen  years  superin- 
tendent for  the  H.  B.  Smith  Co.,  maker 

of  boilers  and  heaters,  Wesfield,  Mass., 
died  in  his  home  in  Westfield,  June  5. 
He  was  70  years  old  and  had  been  re- 

tired for  a  number  of  years. 

Henry  Southworth  Shaw,  aged  90 
vears,  died  recently  at  his  home  in 
Milton,  Mass.  Mr.  Shaw  had  been 
especially  active  in  the  machinery  in- 

dustry during  his  life  time  and  was 
at  one  time  president  of  the  Saco  & 
Pettee  Machine  Shop,  the  Saco-Lowell 

Machine  Shops,  the  Eastern  Machinery 
Co.,  and  the  Rhode  Island  Malleable 
Iron  Works.  In  addition  to  these  con- 

nections, Mr.  Shaw  served  for  some 
years  as  president  of  the  Boston  & 
Maine  Railroad. 

Charles  E.  Thomas,  aged  54  years, 
died  recently  at  his  home  in  Wilming- 

ton, Del.  Mr.  Thomas  was  with  the 
sales  department  of  the  Hilles  &  Jones 
Co.,  a  branch  of  the  Consolidated  Ma- 

chine Tool  Corp.  He  had  formerly 
been  with  the  Cleveland  Punch  & 
Shears  Works  Co.,  of  Cleveland,  Ohio, 
as  general  manager. 

Ernest  G.  Eldridge,  aged  43  years, 
died  recently  at  his  home  in  Galva,  111. 
Mr.  Eldridge  for  many  years  was 
identified  with  the  machine  tool  indus- 

try having  been  connected  with  the 
Eccles  &  Smith  Co.,  the  E.  L.  Essley 
Machinery  Co.,  and  for  some  years  in 
business  for  himself.  Recently  he  had 
been  living  in  California  due  to  ill health. 

Otto  F.  Kaeser,  member  of  the 
Atlas  Engineering  Co.,  Milwaukee,  con- 

crete mixers,  wagon  loaders  and  con- 
veyors, died  June  10  after  an  illness 

of  several  months.  He  was  born  in 
1876  in  Suttgart,  Germany,  and  came 
to  America  later  as  a  graduate  en- 

gineer, becoming  associated  with  the 
Bucyrus  Co.,  South  Milwaukee,  as  a 
designing  and  production  engineer. 
About  two  years  ago  he  assisted  in  the 
establishment  of  the  Atlas  works. 

Business  Items 

The  machine  shops  of  the  Thomas- 
ville  Iron  Works,  at  Thomasville,  Ga., 
destroyed  recently  at  a  loss  of  several 
thousand  dollars,  are  being  entire  re- 

built, according  to  an  announcement  by 
C.  L.  Thompson,  head  of  the  company. 

The  plant  of  the  Tallahassee  Iron 
Works,  at  Tallahassee,  Fla.,  including 
foundry  and  machine  shops,  is  being 
rebuilt  to  replace  the  structure  de- 

stroyed some  time  ago  by  fire  at  a  loss 
of  about  $50,000,  according  to  R.  O. 
Collins,  head  of  the  company. 

More  than  $100,000  is  being  invested 
at  Waycross,  Ga.,  by  the  Atlantic  Coast 
Line  Railroad  Co.,  in  improving  and 
enlarging  its  repair  and  machine  shops 
in  that  city,  according  to  an  announce- 

ment by  J.  A.  Wall,  superintendent  of 
the  division. 

The  T.  L.  Talbert  Iron  &  Steel  Co., 
formed  recently  at  Charlotte,  N.  C, 
with  $100,000  capital,  is  to  construct 
at  once  a  large  plant  in  that  city, 
according  to  T.  L.  Talbert,  president 
and  general  manager. 

A  plant,  including  machine  shops,  is 
being  established  at  5th  Ave.  and  22nd 
St.,  Birmingham,  Ala.,  by  the  Standard 
Manufacturing  Co.,  of  Pittsburgh,  Pa., 
for  the  manufacture  of  plumbing 
fixtures.  The  Birmingham  plant  will 
supply  the  Southeastern  trade. 

At  a  recent  sale  held  of  the  Seneca 
Falls  Manufacturing  Co.,  Seneca  Falls, 
N.  Y.,  no  bid  was  accepted  by  the  re- 

ceivers, William  S.  McGreevy  and  Ken- 
neth H.  Bartlett.  It  is  expected  that 

.another  sale  will  be  held  within  the near  future. 
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The  Columbia  Steel  &  Shafting  Co., 
of  Pittsburgh,  has  purchased  the  en- 

tire stock  of  shafting  and  machinery 
for  manufacturing  the  same  from  the 
Brightman  Manufacturing  Co.,  of 
Columbus,  Ohio.  The  last  named  com- 

pany will  devote  its  energies  in  the 
future  to  the  manufacture  of  nuts  and 
shafting  machinery.  In  its  machinery 
department  more  time  will  be  given  to 
the  development  of  the  equipment  for 
finishing  bar  stock  and  tubing. 

The  plant  of  the  Ware  Foundry  Co. 
at  Ware,  Mass.,  was  almost  completely 
destroyed  by  fire  of  undetermined 
origin  on  June  8.  Valuable  patterns 
and  products  partially  finished  were 
lost  along  with  buildings  and  ma- 

chinery. The  concern,  which  did  much 
work  for  textile  mills,  had  a  serious 
fire  only  three  years  ag[o,  following 
which  new  equipment  was  installed. 

Approximately  50  sales  representa- 
tives attended  the  annual  sales  conven- 

tion of  the  Buffalo  Forge  Co.  at  Buffalo 
the  week  of  June  18-23,  coming  from 
all  sections  of  the  United  States.  Sales 
work  of  the  previous  year  was  gone 
over  and  plans  and  announcements 
made  for  the  year  ahead. 

R.  L.  Barker  &  Co.,  Chicago,  have 
been  appointed  exclusive  representa- 

tives for  the  Hisey,  Wolf  Machine  Co., 
Cincinnati,  for  the  states  of  Indiana, 
Illinois,  Wisconsin  and  Iowa. 

The  Polly  Mfg.  Co.,  431  Chestnut 
St.,  Milwaukee,  Wis.,  manufacturer  of 
lighting  fixtures  and  art  metal  prod- 

ucts, has  changed  its  corporate  title 
to  Polly  Lane,  Inc.  H.  S.  Polacheck 
is  secretary. 

The  Fairbanks-Morse  Co.  will  rep- 
resent the  Oliver  Machinery  Co.,  Grand 

Rapids,  Mich.,  in  the  Dominion  of 
Canada. 

The  name  of  the  Presto  Phono  Parts 
Corp.,  Brooklyn,  has  been  changed  to 
the  Presto  Machine  Products,  Co.,  Inc. 
Larger  quarters  have  also  been  taken 
by  this  company  at  70-80  Washington 
Street. 

The  name  of  the  Electric  Steel  Co., 
Chicago,  111.,  has  been  changed  to  the 
Nugent  Steel  Castings  Co.  There  has 
been  no  change  in  the  management, 
personnel  or  ownership,  however. 

Howard  Evans  Is  Honored 

By  Foundry  Men 
Members  of  the  Philadelphia  Pound- 

rymen's  Association  tendered  to  How- 
ard Evans  the  secretary  for  many 

years,  a  dinner  at  the  Manufacturers' Club  on  June  13.  The  dinner  was  ex- 
ceptionally well  attended  and  many 

were  the  expressions  of  good-will 
toward  Mr.  Evans. 

The  success  of  the  dinner  was  due 

particularly  to  the  efforts  of  the  com- 
mittee ,  which  included:  Frank  Krug, 

C.  R.  Spare,  R.  R.  Belleville,  Walter  T. 
McDonald  and  W.  G.  Summers.  Presi- 

dent Frederick  M.  Devlin  acted  as  toast- 
master  and  Mr.  Evans  was  presented 
with  a  remembrance  of  the  occasion. 

Reed-Prentice  Co.  Makes 
Personnel  Changes 

Several  changes  have  taken  place 
among  the  officials  of  the  Reed-Prentice 
Co.,  Worcester,  Mass.,  since  it  took  over 
the  Becker  Milling)  Machine  Cok  (of 
Hyde  Park,  Mass.,  and  J.  Verner  Critch- 
ley  succeeded  Arthur  H.  Wood  of  Boston 
as  president.  Frank  O.  Hoagland,  for 
several  years  general  manager,  has 
resigned  to  accept  a  position  in  the 
mechanical  department  of  the  Saco- 
Lowell  Shops,  Boston,  and  President 
Critchley  will  take  over  his  duties. 

Frederick  W.  Mclntyre,  a  native  of 
Boston,  general  sales  manager,  formerly 
with  the  Becker  Milling  Machine  Co., 
has  been  made  assistant  to  the  pres- 

ident, and  William  T.  Cowell,  former 
assistant  works  manager  of  the  Lodge 
&  Shipley  Machine  Tool  Co.,  of  Cin- 

cinnati, has  been  appointed  works 
manager. 

The  company  has  orders  to  permit  of 
a  100  per  cent  basis  of  production,  but 
inability  to  secure  skilled  labor  at 
present  prevents  it.  The  company  is 
operating  with  500  men,  part  of  them 
working  overtime,  and  the  force  is 
being  increased  as  rapidly  as  mechanics 
become  available. 

York.  The  superiority  of  ball  b'ar.;ig.<  . 
other  bearings  is  stressed  In  the  catalog  r> 
cently  Issued  by  this  concern.  In  the  form 
of  a  questionnaire,  many  pertinent  ques- 

tions are  aslced  and  answered  at  the  be- 
ginning of  the  boolclet.  Comparison  pic- 

tures, diagrams,  charts  and  tables  of 
specifications  besides  illuminating  text  are 
to   be  found   in   the  catalog. 

Hammer  CniKherti.  Pennsylvania  Crusher 
Co.,  Philadelphia.  Pa.  Various  crushers 
for  cement,  rock  and  limestone  are  de- 

scribed and  illustrated  in  a  bool<Iet  issued 
by  this  company.  Specifications  are  also  in- cluded in  tables  and  charts. 
Aatomatio  Surface  OrtndinK  Marhlnen. 

Williams,  White  &  Co.,  Mollne,  III.  Ma- 
chines to  remove  comparatively  large 

quantities  of  metal  from  the  rough  without 
preliminary  cutting  operations  are  shown 
in  a  catalog  that  has  been  issued  by  this 
firm.  Parts  are  also  shown  in  the  booklet. 

Thread  Griiidiiiir  MachineH.  The  Pre- 
cision &  Thread  Grinder  Manufacturing  Co., 

Philadelphia,  Pa.  Grinding  machines  to 
produce  threading  tools  such  as  taps,  dies, 
gases,  hobs  and  cha.sers  are  shown  In  tlie 
new  liandl)ook  that  has  Ijeen  issued  by  this 
company.  Valuable  engineering  data  is 
klso  included  in  the  book, 

Twitit  Drills,  Reamera,  Taps,  MIIUnK  Cut- 
ters and  Drill  ChurkH.  The  Standard  Tool 

Co.,  Cleveland,  Ohio.  Catalog  2S-K  has  been 
Issued  by  this  company.  It  contains  371 
pages  ;  is  divided  and  indexed  by  the  vari- 

ous subjects,  and  also  contains  many  ex- cellent tables  and  formulas. 
Water  Softeners.  Graver  Corp.,  East 

Chicago,  Ind.  A  booklet  putting  forth  the 
merits  of  two  water  softening  systems  has been  issued  by  this  company. 

IIointN.  The  Sullivan  Machinery  Co.,  Chi- 
cago, 111.  Bulletins  76-C  and  76-D  have 

been  issued  by  this  company.  In  the  flr.st 
is  described  the  Sullivan  "Turbinair"  hoist 
smgle  drum,  type  "HA"  and  in  the  second 
IS  to  be  found  data  on  the  Sullivan  "Tur- 

binair" hoise  double  drum,  type  "HDA." Both  bulletins  are  perforated  on  the  left 
side  for  filing  purposes. 

Catalogs  Wanted 

Rules  Against  Kansas  Indus- 
trial Court 

The  Kansas  Industial  Relations  Act 
received  a  heavy  blow  when  the 
Supreme  Court  in  an  unanimous  opin- 

ion, delivered  by  Chief  Justice  Taft,  de- 
clared that  the  Kansas  tribunal  was 

without  power  to  fix  wages  in  the  plant 
of  the  Charles  Wolff  Packing  Co.  The 
Chief  Justice  stated  that  the  act  creat- 

ing the  Industrial  Court  conflicted  with 
he  Fourteenth  Amendment  of  the  Con- 
stitution. 

It  was  contended  for  the  Kansas 

tribunal  that  the  latter's  ruling  was 
justified  by  the  fact  that  a  strike  in 
one  establishment  might  spread,  thus 
affecting  the  public  interest  Chief  Jus- 

tice Taft  found  that  whether  such  dan- 
ger existed  was,  under  the  law,  to  be 

determined  by  a  subordinate  agency 

"and  on  its  findings  and  prophecy,  own- 
ers and  employers  are  to  be  deprived  of 

freedom  of  contract  and  workers  of  a 
most  important  element  of  their  free- 

dom of  labor." 

Catalogs  with  prices  of  machines  and 
tools  for  tlie  production,  grinding  and  en- 

graving of  fine  gla.ss  products  manufac- 
tured in  Brazil.  Catalogs  may  be  sent  to 

Ricardo  A.  Raszl,  385  West  St.,  New  York City. 

Tlie  Bureau  of  Foreiirn  and  Domestic 
Commerce.  Department  of  Commerce. 
Washington,  D.  C,  has  inquiries  for  tJie 
agencies  of  macliinery  and  machine  tools. 
Any  information  desired  refcardinjc  these 
opportunities  can  l)e  secured  from  the  above 
address  b.v  referring  to  the  number  follow- 

ing each  item. 
Engine,  semi-Dlesel.  Belize.  Britisli 

Honduras.     Agency.     Reference  No.  678.3. 
Industrial  machinery.  Philippopolis,  Bul- 

garia.    Agency.     Reference  No.   6725. 
Paper-making  machinery.  Melbourne, 

Australia.     Purchase.    Reference  No.  678. 
Wheels  and  axles  for  mine  trucks.  Jo- 

hannesburg. South  Africa.  Purchase  and 
agency.    Reference  No.  6718. 

Forthcomina  Meetings 

Trade  Catalogs 

Chucking     and     Turning     Machines.      The 
Billiard  Machine  Tool  Co.,  Bridgeport,  Conn. 
The  18-in.  continuous  chucking  and  turning 
machine  made  by  this  company  is  de- 

scribed in  a  booklet  issued  recently.  The 
machine  is  specifically  developed  for  the 
machining  of  flywheels  and  adapted  to  a 
wide  variety  of  boring,  turning  and  facing 
operations  on  other  work. 

Extra  Equipment,  The  Universal  Boring 
Machine  Co.,  Hudson.  Mass.  A  folder  is- 

sued by  this  company  illustrates  and  de- 
scribes extra  equipment  manufactured  by 

it  in  the  way  of  auxiliary  tables,  boring 
heads,  facing  heads,  boring  bars,  milling 
cutters,  and  levels,  to  i)e  used  in  connec- 

tion with  boring  machines  or  operations. 
The  MalleablUzlng  of  Iron  Castinic^.  Tlie 

Brown  Instrument  Co..  Philadelphia.  Pa. 
Data  pertaining  to  the  making  of  malleable 
castings  and  to  annealing  ovens  Is  to  be 
found  in  the  booklet  that  has  been  issued 
by  this   company. 

Ball  Bearing  Hangers  and  Transmission 
Appliances.       SKF     Industries.     Inc..     New 

American  Society  for  Steel  Treating. 
Eastern  sectional  meeting,  Bethlehem.  Pa., 
June  14  and  15.  Hotel  reservations  through 
George  C.  Lilly,  Superintendent  of  Heat 
Treatment,  Bethlehem  Steel  Co.,  Bethle- 

hem, Pa. 
American  Society  for  Testing  Materials. 

Annual  meeting  at  Atlantic  City,  June 
25  to  29.  Chaifonte-Haddon  Hall.  C.  L. 
Warwick,  1315  Spruce"  St.,  Philadelphia,  is secretary. 

Society  of  Automotive  Engineers.  Sum- 
mer Meeting.  Spring  Lake,  N.  J.,  June 

19  to  23. 
Section  V  Mechanical  .of  the  American 

Kailwuy  Association.  Annual  meeting  at 
Orche.stra  Hall,  Chicago,  June  20,  21  and 
22.  V.  R.  Hawthorne,  431  South  Dearl>orn 
St.,    Cliicago,    secretary. 
Association  of  Iron  and  Steel  Electrical 

Engineers.  Iron  and  steel  exposition,  Buf- 
falo, Sept.  24  to  28.  John  F.  Kelly,  secre- 
tary. Association  of  Iron  &  Steel  Electrical 

Engkieers.  708  Empire  Building,  Pitts- 
burgli,    Pa. 

New  Haven  Branch  of  the  American  So- 
ciety of  Mechanical  Engineers.  Tliird  an- 
nual machine  i;ool  exhibit  Sept.  18,  19.  2" 

and  21.  Mason  Laboratory.  New  Haven. 
Conn.     A.  C.  Jewett.  chairman. 
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RISE  AND  FALL  OF  THE  MARKET 

Advances — Copper  buying  movement  in  full  swing;  price 
up  Jc.  per  lb.  in  New  York  during  week.  No  other  advances 
reported. 

Declines — Pig-iron  buying  in  small  lots  only;  market 
quietest  in  1923;  prices  unchanged.  Steel  prices  tending 
toward  lower  levels.  Greatest  weakness  in  steel  sheets  and 
reinforcing  bars.  Quotations  as  low  as  $2.35  per  100  lb. 
offered  on  bars  at  Pittsburgh  mill;  maximum  $2.40.  New 
demand  for  plates  and  shapes  improved;  quotations  mainly 
at  $2.50  per  100  lb.,  f.o.b.  mill,  with  $2.60  asked  for  imme- 

diate shipment.  Blue  annealed  steel  sheets  down  15c.; 
black  and  galvanized,  10c.  per  100  lb.,  in  Cleveland.  Tin 
showing  downward  trend;  dropped  lie.  per  lb.  in  New  York 
during  week.  Tone  of  the  lead  market  easier.  Zinc  dropped 
Ic.  per  lb.  owing  to  increase  in  supply.  Antimony  also  dull. 
Zinc  sheets,  solder  and  babbitt  metal  lower  on  account  of 
recent  decline  in  non-ferrous  metals.  Raw  linseed  oil  (5 
bbl.  lot),  $1.27  per  gal.  in  Cleveland  as  against  $1.30,  one 
week  ago. 

IRON  AND  STEEL 

PIG  IRON  —  Per  gross    ton  —  Quotations   compiled    by    The 
Matthew  Addy  Co.: 
CINCINNATI 

No.  2  Southern    $3\  55 
Northern  Basic    30  77 
Southern  Ohio  No.  2    31.27 

NEW  YORK— Tidewater  Delivery 
Southern  No.  2  (silicon  2.25@2.7S)    36  75 

BIRMINGHAM 
No.  2  Foundry    27.50 

PHILADELPHIA 

Eastern  Pa.,  No.  2x  (silicon  2 .  25@2 .75)    31.26 
Virginia  No.  2    34. 17 
Basic    28.26 
Grey  Forge    28  76 

CHICAGO 

No.  2  Foundry  local    32.61 
No.  2  Foundry,  Southern  (silicon  2.2S@2.7S)    33.01 

PITTSBURGH,  including  freight  charge  from  Vallev 

No._2  Foundry   '.    30.77 Basic    29  27 
Bessemer    30.77 

IRON  MACHINERY  CASTINGS— Cost  in  cents  per  lb.  of 
100  flywheels,  6-in.  face  x  24-in.  dia.,  hub  not  cored,  good  quality gray  iron,  weight  275  lb.: 

^«'-°"-;           6.50 Cleveland    5.60fe6.25 
Cincinnati    6  75 

New  York   '...'.'.'.'.'.'.'.'.'.[''.'.'.  5.  50@5 .  75 *-n'<:ago    4  00(^5 .  00 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities from  warehouse;  also  the  base  quotations  from  mill: Pittsburgh, 
Large 

Blue  Annealed       Mill  Lots  New  York   Cleveland  Chicago 
No.  10              3.00  4.59            3.75  4.15 
No.l2               3.10  4.64            3. SO  4.20 
No.l4               3.20  4.69            3.85  4.25 
No.16.               3.49  4.79            3.95  4.35 Black 

Nos.l7and21.            3.70  4.95            4.45  4  85 
Nc8.22and24.            3.75  5  00            4.50  4.85 
Nos.  2Sand26.            3.80  5  05            4.55  4  90 

No.28              3.85  5  15            4.65  S.'oO 

Galvanized 
Nos.  10  and  11. 
Nos.  12  and  14. 
Nos.  17  and  21. 
Nos.  22  and  24. 
No.  26   

No.  28   

Pittsburgh      New  York     Cleveland     Chicago 4.00 

4.10 

4.40 4.55 

4.70 
5.00 

5.15 
5.25 5.55 
5.70 

5.85 
6.15 

4.70 

4.80 S.IO 
5.25 

5.50 
5.80 

10 
20 

5.65 
5.80 

6.10 

WROUGHT  PIPE — The  following  mill  discounts  are  to  jobbers 
for  carload  lots  on  the  latest  Pittsburgh  basing  card: 

Inches 
1  to  3... 

Steel 
Black 

62 

2    55 
2^0  6    59 
7  and  8    56 
9  and  10    54 
11  and  12    53 

BUTT  WELD 
Galv.  Inches 

50^  ftoU... 
LAP  WELD 

Iron 
Black 

,.     30 

43i 
47i 43i 

m 

2    23 

2Ho4    26 
4^  to  6    28 
7  to  12    26 

GaW. 

13 

7 
11 

13 

11 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
1  to  U     60     49|    I  to  li    30 
2  and  3     61      50| 

LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
2    S3  42J 
2J  to  4    57  46J 
4ito6    56  45^ 
7  and  8    52  39§ 
9  and  10    45  32^ 
llandl2    44  3U 

2    23 
2ito4    29 
4ito6    28 
7  and  8    21 
9  to  12    16 

14 

9 
IS 

14 

7 
2 

WROUGHT  PIPE— Warehouse  discounts  as  follows: 
New  York     Cleveland  Chicago 
Black  Galv.  Black  Galv.  Black    Galv. 

1  to  3  in.  steel  butt  welded.  48%   34%    55^%    43|%   62^%   48|% 
2i  to  6  in.  steel  lap  welded.  44%   30%    53^%    40i%   59^%   45i% 

Malleable  fittings:     Classes  B  and  C,  banded,  from  New  York 
stock  sell  at  list  plus  15%.    Cast  iron,  standard  sizes,  17J%  off. 

MISCELLANEOUS — Warehouse  prices  in  cents  per  pound  in 100-lb.  lots: 

Open  hearth  spring  steel  (base)  . 
Spring  steel  (light)  (base)   
Coppered  Bessemer  rods(ba8e).. 
Hoop  steel   
Cold  rolled  strip  steel   
Floor  plates    
Cold  finished   shafting  or  screw. . 
Cold  finished    flats,  squares   
Structural  shapes  (base)   
Soft  steel  bars  (base)   
Soft  steel  bar  shapes  (base). .  . . 
Soft  steel   bands  (base)   
Tank  plates  (base)   
Bar  iron    (3.25  at  mill)   
Carbon  tool  steel   
Drill  rod  (from  list)   
Electric  welding  wire: 

New  York  Cleveland  Chicago 

i. 

s.oo 
6.00 

4.50 7.00 
6.00 

6.00 

50^8.00 8.00 
7.35 5.19 

4.66 4.55 7.50 
8. 25 

7.25 5.80 5.66 S.80 
4.40 3.90 4.30 
4.90 4.40 

4.80 
3.64 3.46 3.40 
3.54 3.36 

3.32i 

3.54 3.36 

3. 32  J 

4.39 
3.61 3.95 3.64 3  71 3.40 

3.54 
3.36 

3.32i 

11.00 

ss% 

40@5S% 

50% 

8.50   
14.00 7.35   
12.25 7.10.... 11.00 

METALS 

Current  Prices  in  Cents  Per  Pound 

Copper,  electrolytic  (up  to  carlots).  New  York      15.87J 
Tin,  5-ton  lots.  New  York      42 .  12i 
Lead  (up  to  carlots),  St.  Louis.. .  .        6.95;        New  York.  7.62J 
Zinc  (up  to  carlots),  St.  Louis           6.10;         New  York.  6.55 

Aluminum,  98  to  99%  ingots,  1-15  ̂ *"  '^°'^  Cleveland
  Chicago ton  lots    26.20  27.00  28.50 

Antimony  (Chinese),  ton  spot        7.87^  10.50  8.75 
Copper  sheets,  base    25.25  24.25  23.00 
Copper  wire  (l.c.l.)    18.12}  21.00  16. 2S 
Copper  bars  (I.c.l.)    22.50  24.25  19.50 
Copper  tubing  (l.cl.)    27.00  29.25  23.00 
Brass  sheets  (l.c.l.)    20.50  24.25  18.75 

Brass  tubing  (l.c.l.)...'.    25.50  29.75  20.50 
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Still  Another 

Service  Feature 

IN  THE  issue  of  July  19  we  are  to 
offer  a  review  of  the  new  equipment 

described  in  the  "American  Machinist" 
during  the  first  half  of  the  year. 

There  will  be  brief,  illustrated  de- 
scriptions of  approximately  260  new 

machines,  tools  and  appliances,  and  im- 
provements in  equipment,  numbered 

and  indexed. 

The  July  19  number  will  be  a  refer- 
ence issue  of  condensed  data  on  all  the 

important  developments  in  shop  equip- 
ment so  far  this  year.  It  is  a  part  of 

the  service  typical  of  the  leadership  of 

"American  Machinist,"  and  symbolized 

by  its  slogan,  "Build  Bigger  Profits  with 

Better  Equipment." 
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did  you 

forget  f 
1st  Prize   $200.00 

2nd  Prize      100.00 

3rd  Prize         50.00 

Five  Prizes — each  $10.00 
(All   other   acceptable  entries   will  be 
paid   fur    at    regular    editorial   rates.) 

American  Machinist  Prize 
Contest  Ends  in  One  Week! 

Q 
RE  you  one  of  the  hundreds  who  intended  to  enter  the  $400  prize 
contest,  but  who  have  put  it  ofif  until  now  only  one  week  left?  If  so, 
this  is  your  last  reminder.    Send  in  your  entry  at  once  on  the  subject, 

"How  a  shop  saved  by  replacing 
old  shop  equipment  with  new  equipment 

9  f 

Almost  every  progressive  shop  in  America  has 

found  that  it  paid  to  weed  out  antiquated  ma- 
chine tools,  or  other  shop  equipment,  and  put 

in  their  place  up-to-date  equipment  and  meth- 
ods which  make  it  possible  to  cut  costs  or 

make  a  better  product.  All  you  have  to  do  is 
to  find  an  instance  of  this  kind,  tell  about  it 

in  your  own  words,  and  follow  the  rules 
below. 

Part  of  this  prize  money  may  be  yours — are 
\ou  going  to  let  it  slip  between  your  fingers? 

Last  call!  All  entries  must  bear  post- 
mark not  later  than  midnight,  Thursday, 

July  5. 

Don't  lose  a  minute!  Send  entry  to  "It  Pays  to 
Replace"  Contest  Chairman,  American  Machinist, 
Tenth  Avenue  at  36//;  Street,  Neic  York  City. 

RULES 
of  American  Machinist  Prize  Contest 

1.  Contest  open  to  all,  whether  A.M. 
subscribers  or  not,  except  machine 
tool  manufacturers,  dealers,  salesmen, 
or  others  interested  in  sale  of  the 
equipment  described. 
2.  No  entrance  fee  charged. 

3.  SUBJECT  — "How  a  shop  saved money  by  replacing  old  machine  tools 
or  other  shop  equipment  with  modern 

equipment." 4.  Account  must  be  bona-fide  story  of 
actual  ocnrrence. 

5.  Must  be  specific,  giving  full  par- 
ticulars, including  trade  name  or 

maker's  name  of  new  equipment  pur- chased. 

6.  Phctos,  sketches,  blue  prints,  etc, 
are  desirable  and  accepted  if  needed 
to   illustrate  story. 

7.  Contestants  may  send  in  more  than 
one  entry  if  desired  but  if  so,  each 
must  be  mailed  separately. 

8.  Any  story  subinitted.  and  not  a 
prize  winner  will  be  paid  for  at  reg- 

ular rates  if  it  is  considered  suitable 

for  publication. 

9.  Address  entry  to  "IT  PAYS  TO 
REPLACE"  Contest  Chairman  Amer- 

ican Machinist,  10th  Ave.  at  36th  St., 
New  York  City. 

10.  Contestant  to  write  his  name  and 

address,  position  and  shop  where  em- 
ployed, on  sheet  of  paper  clipped  to 

his  entry — not  on  entry  itself. 

11.  CLOSING  DATE  — .^11  contest 
entries  must  be  in  the  office  of  the 
American  Machinist,  or  must  bear 
postmark,  not  later  than  midnight, 
Thursday,  July   5,   1923. 

JUDGES— .A.  L.  De  Leeuw,  Consult- 

ing Engineer  and  Consulting  Edi"or, .American  Machinist :  W.  F.  Dixon, 
Works  Manager,  Singer  Mfg.  Co., 
Elizabethport,  N.  J.;  K.  H.  Condit, 
Editor,  American  Machinist. 
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Typical  Gisholt  Production 
with  Standard  Chucking 

Tools 

23  MINUTES 
•^•* 

Many  other  pieces  of  work  in 
addition  to  the  part  shown  can  be 
finished  on  this  lathe  and  the 

standard  chucking  tools  shown  on 
the  machine  by  simply  adding  a 
few  tools  such  as  proper  sized 
drills,  reamers,  boring  cutters, 

chuck  jaws,  etc.,  many  of  which 
you  now  have  or  are  included  in  the 
standard  set. 

C^ 

DO  ITON^V 

GisHorr ̂
 

Standard  Gisholt  TurieL  i^lhe  equipped  with  Standard  Chucking  Tools. 

Gisholt  Machine  Company       General  Offices:  Madison,  Wis^  U.  S.  A. 
EASTERN  OFFICE:  30  Church  St..  New  York,  N.  Y.         CLEVELAND  OFFICE:  1888  Page  Ave..  Cleveland,  O. 

WORKS: 
Madison,  Wis.  Warren,  Pa. 
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There's  a  reason 
Specimen 

page  from booklet 

_J_ 

it 

If 

.J 

Lll 

Second  Operation 

Material — .50  Carbon-Steel. 

Operation — Turn,  face,  neck  and  round. 
Stock — 1/16  in.  X  1  7  in.  bar  stock. 
Time  Complete — 12  minutes. \(oe> 

I— X 

-Mi- 

I 

-III- IF 

^ 
t.]U- 

tJ- 
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Send  today  for  booklet 

here  it  is! 
Thousands  of  years  ago,  that  famous  physicist  and  phi- 

losopher, Archimedes,  said,  "Tell  me  the  reason  and  I'll 

tell  you  the  value." 
There  is  a  reason  for  everything  and  the  greater  the  reason 
for  the  existance  of  a  thing,  the  greater,  of  course,  is  its 
value.  This  shows  that  there  are  no  new  principles.  What 
held  good  thousands  of  years  ago,  holds  good  today! 

Some  years  ago  Lodge  &  Shipley  perfected  a  lathe  with  attachments 
that  would  permit  a  timesaving  of  25  to  75  percent  on  quantity  work 
as  compared  to  the  ordinary  engine  lathe.  This  timesaving  is  not  at  the  expense  of 
accuracy.  As  a  matter  of  fact,  a  higher,  uniform  standard  of  accuracy  is  secured. 

Whether  it  is  a  single  piece  job  or  a  quantity  lot,  this  lathe  handles  the  work  with 
accuracy  and  despatch. 

The  reason  for  developing  the  attachments  for  this  lathe  was  to  cut  the  time  per 
piece  and  to  permit  constant  use  of  the  machine.  This  means  an  actual  saving  in 
dollars  and  cents.    A  saving  of  money.    What  could  be  a  better  reason? 

Send  today  for  the  36  page  booklet,  "Examples  of  Turning  on  the  Lodge  &  Shipley 
Manufacturing  Lathe," — read  it  over  carefully  and  learn  the  reasons  for  the success  of 

The  Lodge  &  Shipley  Manufacturing  Lathe 
Send  today  for  booklet 

The  Lodge  &  Shipley  Machine  Tool  Co. 
Cincinnati,  Ohio 
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The 

RECTANGULAR  OVERARM 
Distinguishes  Cincinnati  High  Power  Millers 

You  will  find  these  machines  at  work  on  the  heaviest  and  most  difficult 

jobs  done  on  knee  and  column-type  machines. 
The  advantages  of  the  Rectangular  Overarm  can  be  capitalized  on  tool 
work  as  well. 

Four  important  facts  about  this  Overarm: 

Gives  Greater  Strength. 

Provides  tremendously  rigid  support 
for  the  cutter  arbor.  Heavy  cuts  can 
be  taken  at  faster  speeds. 

Guarantees  Alignment. 

Of  the  outer  arbor  bearing  with  the 
spindle  hole,  insuring  highly  accurate 
work,  long  cutter  and  arbor  life. 

Heavy  Cuts  Taken  Without  Braces. 
Up  to  the  normal  rated  capacity  of  the 
machine.     Furthermore,  jobs   can  be 
handled  which  ordinarily  could  not  be 
milled,   due   to  the  interference  with 
braces. 

Is  Easily  Moved. 

By  rack  and   pinion — arbor  supports 
quickly  adjusted  and  a  snug  bearing 
secured    because    of    the    adjustable 
arbor  support  bushing. 
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HEAVY  CUTTING 
The  photograph  below  shows  a  No.  5 

High  Power  Cincinnati  Miller  remov- 
ing 23  fi  cubic  inches  per  minute  with- 
out the  use  of  braces. 

Material     Machinery  Steel 

Cutter. .  .4</2  in.  diameter  spiral  mill,  2-in. arbor 

Stock  removed   54   in.  x  5  in. 

Feed   19  in.  per  minute 

[RC[Kk7^T[  Krrj-iER 

THE  CINCINNATI  MILLING  MACHINE  CO, 
CINCINNATI,  OHIO 
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Trim  Tool  Thwarts  Time  Tapping  Turnbuckles 
The  Alexson  Machine  Company,  St.  Louis,  Mo.,  has  installed  two  of  these  special  machines.  The 
special  features  consist  of  a  pilot-wheel  feed,  a  chip  pan,  a  cutting  lubricant  outfit  and  the 
omission  of  the  power  feed  mechanism. 

The  Cincinnati  Conjugates  Capacity,  Celerity  and  Confidence 

The  Cincinnati  Bickford  Tool  Company 
Oakley,  Cincinnati,  Ohio,  U.  S.  A. 

Founded  1874 
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OWSER 
How  much  did  it  cost  you 

last  year  for  machine  tools  ? 

How  much  did  it  cost  you 

in  production  lost  through  in- 
fected wounds? 

How  much  did  it  cost  you 
for  cutting  oil  ? 

The  R-P  circulating  and  fil- 
tering system  will  effect  a 

material  saving  to  you  on  all 
these  items. 

Figure  it  out  for  yourself — 
or  send  us  your  figures  and 

we'll  do  it  for  you.  Address 
Dept.  1. 

S.  E  BOWSER  &  CD.,  INC. 
(LUBRICATION    ENGINEERS  AND  MANUFACTURERS 

Fort  Wastne  Inoia-na. 

LUBRICATORS— FILTERS-COMPLETE  CUTTING  OIL  SYSTEMS 
'^STANDARD  UNITS  INDIVIDUALLY  ENGINEERED** 
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Fundamentally    Correct 
Insures   Unexcelled   Per 

Hartness 
Flat  Turret 

Lathes 

3  X  36-in.  Hartness  Flat  Turret  Lathe 
with   Chucking  Outfit  complete 

The  Hartness  Flat  Turret  Lathe  in- 
variably exceeds  expectations  regardless 

of  the  conditions  under  which  it  per- 
forms. 

The  main  reason  for  this  is  that  the 

design  is  fundamentally  right. 

It  has  the  productive  capacity  and 

smooth  manipulation  that  insures  sav- 
ings on  every  part  produced.  This, 

coupled  with  its  close  precision  and 
simple  tool  requirements  has  made  it  a 
favorite  in  many  shops  for  nearly  thirty 

years. On  the  facing  page  we  show  a  Hartness 
Flat  Turret  Lathe  operating  in  the  plant 
of  the  Service  Station  Equipment  Co., 

Chicago.  The  Superintendent  say^s,  "it is  one  of  the  best  machines  on  the 

market." He  is  thoroughly  conversant  with  ma- 
chine tool  performance,  and,  as  his 

statement  is  backed  by  "Hartness" 
users  everywhere,  it  must  bear  weight. 

Production  is  your  chief  issue.  To  meet  it  you 

must  modernize  your  machining  methods.  There- 
fore,  the  Hartness  Flat  Turret  Lathe  should 

be  your  immediate  consideration. 

Branch   Office: 
San  Francisco,  Califoinia 

503   Market   Street 
AGENTS : 

Japan,  Korea.  Manchuria,  Fornic:'a 
Mitsui   Co.,   Ltd.,   Tokii 

France.  Spain  and  Belgium — F.  Auberty  &  Co. 
182  Rue  Lafayette,  J'aris 

Australasia^MoPherson,  Ply  ,  lAd. 
,5,'>4  Collins  St.,  Melbourne 

JONES  &  LAMSON 
SPRINGFIELD, 
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Design 
formance 

Above,  we  show  the  Hartness  Flat  Turret  Lathe  drilling,  boring  and 
tapping  cast  iron  Rear  Axle  End  Sleeve  Puller  Cranks. 

Limits  of  accuracy  on  this  piece  of  work  are  .001  in.,  yet  140  are 
produced  each  shift. 

Tell  us  something  about  that  chucking  or  bar  job  that  is  causing  your 
trouble.    We  have  smoothed  the  way  in  thousands  of  cases. 

MACHINE  COMPANY 
VERMONT,  U.  S.  A. 

Branch    Office; 
London,   Kngland 

9-10    Water    Lane,    Queen    \  irtorU    St. 
AGENTS: 

Holland — Spliethoff.  Beeuwkps  &  Cc. 
Luevfhaven.    Wz..   1,"0  Rotterdam 
Sweden — A.  Bol.  Oscar  Zindbom 

Stockholm — Post   Bo  i    4r;0 
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In  the  plants 

of  the  ablest  producers — 
When  you  look  behind  a  notable  product  you  inv

ariably 

find  equipment  that  has  been  proven  in  service. 

Batteries  of  American  Heavy-Duty  Lathes,  s
imilar 

to  the  one  here  shown,  are  today  producmg— and  p
ay- 

ing big  dividends  in  every  industry  where  machme  
tools 

are  employed. 

"Americans"  are  chosen  for  their  ability  to  produce  in 

volume  with  tool  room  precision.  When  equipped  with 

their  various  labor-saving  attachments  they  cover  a 

range  of  machining  operations  that  keeps  them  busy 
throughout  the  shift. 

The  photograph  here  reproduced  was  taken  in  the  plant
 

of  the  Worthington  Pump  &  Machinery  Corporation. 

The  limits  on  a  major  portion  of  the  work  produced  in 

this  plant  are  .0005  in. 

Why  continue  to  strive  for  profit  with  time-worn,  slow 

working  equipment?  Ask  our  Engineers  to  show  you 

what  is  to  be  gained  by  using  American  Lathes. 

"Do  if  on  an  American" 

Lathe 

The  American  Tool  Works  Co. 
Cincinnati,  U-  S.  A. 

Planers  Shapers 

jS^WBW** 

Radials 
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Long  Life 
as  well  as  Production 

There  are  more  "Warner  &  Swasey  Turret 
Lathes  in  use  than  any  other  make 

and  yet — 

There  are  few  "used"  Warner  C®,  Swasey 
Turret  Lathes  on  the  market 

and  a  very  great  demand  for  them. 

Also — 
They  command  the  highest  relative  price. 

Investigate  any  used  machinery  list  your- 
self and  you  will  find  this  condition. 

The  reasons  for  this  condition  are 

designed  and  built  into  W  CS,  S  machines. 
The  results  from  this  condition 

make  it  profitable 

to  install   Warner  CS,   Swasey  Equipment. 

The  Warner  &  Swasey  Company 
NEW  YORK:  Singer  Building- 
CHICAGO:   (il8-li-:2  Washingtcn  Boulevard 
SIILWAUKEK:  1143  Wells  Building 

Cleveland,  U.  S.  A. 

BOSTON:  Oliver  Building 

BIFFALO:  Iroquois  Building 

DKTRdiT:  r.ii-.'S  Second  Boulevard 
DAVTON:  JiS  Mutual  Home  Building 
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\ 

^i^/'i'Z/, TTT^TZr? 

What's  the  Use 
of  Lapping  Wrist  Pins 

If  You  Don't  Grind 
Wrist  Pin  Holes? 

All  first  class  wrist  pins  are  lapped  to  the  highest  degree  of  accuracy 

and  finish,  but  their  whole  efficiency  will  be  lost  if  they  don't  fit 
accurately  in  the  pistons.  If  the  holes  are  not  absolutely  in  line,  there 

will  be  a  cramping  or  looseness  that  will  cause  no  end  of  trouble. 

The  Heald  Duplex — two  spindle — internal  grinds  from  both  ends  at 
one  setting,  the  piston  being  revolved  in  a  fixture  between  the  two 

wheel  heads.  In  this  manner  two  extremely  sturdy  wheel  spindles 

can  be  employed,  assuring  perfect  alignment  and  entire  absence  of 

bell  mouth  eflfect  which  would  be  likely  when  grinding  both  holes 
from  one  end. 

Get  in  touch  liith  us  about  your  pistons  or  any  other  parts  that  can 

be  ground  from  both  ends  to  advantage. 

The  Heald  Duplex 

grinds  from  both 
ends  at  one  setting. 

Send  for  Bulletin 
No.  70-11  or  ask  us 

anything  you  like 
about  internal  grind- 
ing. 

The  Heald  Machine  Company 
35  New  Bond  Street,  Worcester,  Mass. 
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The  New  High-Speed  Gear  Shaper 
has  been  designed 

for  the  manufacturer  who  demands  good  gears  in 
large  quantities,  and  at  the  lowest  possible  cost  per 

gear. Repeat  orders  conclusively  provx  that  the  new  High- 
speed Gear  Shaper  fully  meets  these  requirements, 

one  manufacturer  now  having  over  100  of  these 
machines. 

You  are  paying  for  what  you  need — whether  you  buy 
it  or  not. 

_  • 
A  demonstration  on  your  work 

will  convince  you 

The  Fellows  Gear  Shaper  Company 
Springfield,  Vermont,  U.  S.  A. 

Foreign  Agents:  Alfred  Herbert,  Ltd.,  Coventry,  England;  Societe  Anonyme  Alfred  Herbert, 
Paris,  France;  Societa  Anonima  Italiana  Alfred  Herbert,  Milan,  Italy;  Alfred  Herbert.  Ltd., 
Yokoiiama,  Japan;  Societe  Anonyme  Beige  Alfred  Herbert,  Brussels,  Belgium;  Alfred  Herbert 
(India)  Ltd.,  Head  Office,  Calcutta,  India;  Bohm  &  Bormann,  Berlin,  Germany;  Werkzeug-Und 
Maschinenfabriks-A.-G.,  Wemag,  Wien,  Austria. 

Pacific  Coast  Representatives:  Eccles  &  Smith  Company,  Portland,  Oregon;  Seattle,  Washington; 
San  Francisco  and  Los  Angeles,  California. 
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Possibly  You  Can  Save  25% 
TREMENDOUS,  unpreventable  losses  of 

energy,  ever  present  when  power  is  pro- 
duced or  transmitted,  make  it  imperative  that 

losses  which  can  be  prevented  be  brought  to  an 
absolute  minimum,  if  you  are  to  lower  your 
production  costs. 

Lubrication,  with  oils  and  greases  best  fitto4 
for  the  work  to  be  done,  is  the  one  method  of  ac- 

complishing this.  Many  times  it  has  been  proven 
that  most  of  this  preventable  loss  is  due  to  friction, 
caused  by  the  use  of  a  poor  quality  lubricant  or 
the  use  of  a  good  lubricant  in  the  wrong  place. 

Although  a  Deisel  engine,  similar  to  that 
shown  above,  is  one  of  the  most  efficient  types 

of  prime  movers,  considerable  saving  is  possible 
when  the  proper  grades  of  Standard  lubricants 
are  used. 

When  operating  under  ideal  conditions, 
approximately  33%  of  the  energy  contained  in 
the  fuel  you  burn  is  effective.  The  balance 
of  67%  represents  heat  and  friction  losses,  both 
unpreventable.  But  if  the  improper  grade  of 
lubricant  is  used,  this  efficiency  may  easily  drop 
as  low  as  25%,  causing  a  loss  of  8%,  which  is 

about  one-fourth  of  the  maximum  efficiency. 

In  other  words,  approximately  25%  of  your 
effective  power  can  be  saved  if  you  obtain  a 
lubricating  balance  with  the  correct  grades  of 

Standard  Oils  and  Greases 
For  lubricating  Deisel  engines,  we  manufacture  several 

Ijrades  of  lubricants  to  meet  varying  operating  conditions. 
One  of  our  competent  staff  of  lubricating  engineers  will  be 
glad  to  assist  you  in  selecting  the  oil  best  suited  to  your  work. 
Address  our  nearest  Branch  Office  or  write  direct  to 

Standard  Oil  Company 
(INDIANA) 

910  S.  Michigan  Boulevard  CHICAGO,  ILL. 
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INGERSOLL 
Type  "B"  Face  Milling  Cutters 

Designed  Especially  for  the  Milling  of  Steel  Forgings  and 
Steel  and  Iron  Castings  in  which  Heavy  Cuts  are  Necessary 

Of  the  different  types  of  Ingersoll 

Milling  Cutters,  type  "B"  is  best fitted  for  the  heavier  classes  of 
work  where  deep  cuts  are  to  be 
made,  or  where  the  amount  of 
stock  to  be  removed  is  irregular. 
It  is  a  general  service  cutter  espec- 

ially well  suited  to  work  such  as  is 
ordinarily  found  in  jobbing  shops. 

This  cutter  is  capable  of  removing 
stock  to  the  depth  of  Vi  inch  to  % 
inch  at  one  pass.  In  order  to  do 
this,  it  is  exceptionally  heavy  of  de- 

sign and  construction.  The  hous- 
ing is  a  hardened  steel  forging;  the 

teeth  are  of  high  speed  steel.  Every 
other  one  is  %  inch  x  I'/i  inch,  the 
alternate  ones  being  %  inch  square. 
Each  tooth  is  held  in  place  by 
means  of  a  heavy  machine  screw 
and  clamp. 

The  type  "B"  cutter  is  driven  by 
standard  radial  key,  1-inch  wide  by 
Yi  inch  deep.  The  bore  is  ground 
to  size,  and  true  to  the  driving  face. 

We  recommend  the  type  "R"  cut- 
ter for  the  lighter  work  where  the 

cut  is  broken  up  into  narrow  sec- 
tions. 

Any  of  the  following  bulletins  will 
be  mailed  to  you  upon  request: 

No.  38,  "Ingersoll   Milling  Cutters," 

No.  39,  "Ingersoll  Continuous  Milling  Ma- 

chines," 
No.  40,  "Ingersoll    Installations   of    Milling 

Equipment," 
No.  41,  "Ingersoll   Drum   Type   Continuous' 

Milling  Machines," 

No.  42,  "Ingersoll    Railroad    Rod    Milling 

Equipment," 
No.  43,  "Ingersoll   Face   Milling   Cutter 

Grinders," 
Ingersoll  Type  "B"  Face  Milling  Cutters 

The  Ingersoll  Milling  Machine  Co. 
Detroit:  David  Whitney  Bldg. 

Milling  Machines  and  Their  Equipment 

ROCKFORD,  ILL. 50  Church  St.,  New  York 
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Ne\^  Departure 
Ball  Bearings 

"The  New  Departure  Manufacturing  Company  is 

the  largest  maker  of  ball  bearings  in  the  world." 

Think  of  Size  as  Ability 
LEADERS  in  the  volume  production  and  sale  of  a  precision 

i  product  like  ball  bearings  must  necessarily  have  won 
through  superior  quality  and  service. 

Volume  production  gives  an  assurance  of  a  source  of  supply 
which  can  be  depended  upon  when  needed  most.  The 
importance  of  this  fact  is  keenly  realized  now  when  sales  are 
often  limited  by  the  ability  to  deliver. 

The  services  of  an  engineering  organization,  which  for  a 
quarter  of  a  century  has  specialized  in  the  design,  building 
and  mounting  of  New  Departures,  is  freely  at  your  disposal. 

One  product  of  its  studies — the  New  Departure  Reference 
Book,  with  new  data  monthly,  is  offered  without  charge  or 
obligation  to  those  who  request  it  on  their  letterheadc 

Nothing  succeeds  like  successful  bearings.  New  Departure 
Ball  Bearings  should  be  your  choice  from  every  consideration. 

THE  NEW  DEPARTURE  MANUFACTURING  COMPANY 

Detroit  Bristol,  Conn.  Chicago 

56  Victoria  Street,  London,  S.  W.  1. 



20 Buying— A  MERICAN     MACHINIS  TSection Vol.  58,  No.  26 

P&  J  Method  of  Machining 
The  illustrations  show  the  general  layout  of  the  tools  used  for  performing 
the  operations  on  Bevel  Ring  Gear  Blanks. 

The  drawing  shows  the  subject  finished  and  the  machining  is  as  follows: 

First  Holding — Grip  with  chuck  jaws  over  bevels  and  Rough,  Finish  and 
Size  Bore  Hole  and  Rough  and  Finish  Face  and  Chamfer. 

Second  Holding — Centralized  by  the  bore  and  driven  by  pins  in  the  drilled 
holes,  a  Magnetic  Chuck  being  used  for  Holding. 

Rough  and  Finish  Cuts  are  taken  on  the  Face  and  Back  Angles  and 
the  web  is  Faced  and  Bored. 

After  the  first  holding  has  been  com- 
pleted the  pieces  are  drilled,  which 

provides  a  place  for  a  driver  on  the 
second  operation. 
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Bevel  Ring  Gear  Blanks 
The  machine  used  is  the  Potter  & 

Johnston  2-G  Automatic  and  is 
equipped  for  holding  the  subject 
as  follows: 

First  Holding  —  Air  Operated 
Three-Jawed  Chuck. 

Second     Holding  —  Magnetic 
Chuck. 

The  subject  as  shown  is  a 
Chrome  Vanadium  Alloy  Steel Forging. 

Send  your  samples  or  drawings 
and    we    will    give    you 

Production  Figures 

POTTER  &  JOHNSTON 
PAWTUCKET,  R.  I. 

nOMESTIC  OFFICKS:  New  York  Office:  Hudson  Terminal  Bldg-..  50 
Churt-h  St.,  Walter  H.  Foster,  Manafjor.  Detroit  Office:  The  Potter 
&  Johnston  Apency  Co.,  53,5  Bates  St.  Chicago  Office;  3057  East- 

wood Ave.,  Leslie  J.  Orr.  Manager.  Pacific  Coast  Office:  Bosslyn 
Hot«i.  I/OH  Angeles.  Cal..  Charles  H.  Shaw,  Manager  . 
i<'OR£lUN    KEFKE8£NTATlVl!%:   L.    J.    Colomb,    68    Avenue   de   la 

Grande  Armee.  Paris.  France,  Representative  for  France,  Belgium, 
Switzerland,  Spain  and  Portugal.  Charles  Churchill  &  Co..  Ltd., 
London,  Birmingham.  Manchester  and  Newcastle-on-Tyne,  England 
and  Glasgow,  Scotland.  Ereole  Vaghi,  Corso  Porta  Nuova.  34  Milan, 
Italy.  Rylander  Sc  Asplund.  Stockholm,  Sweden.  Yamatake  Com- 

pany, No.  1  Yurakucho,   Ichome,  Kojlmachiku,  Tokyo,  Japan. 
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COLBURN 
Heavy  Duty  Boring  Mills 

Vol.  58,  No.  26 

Single  Lever  Control  of  feeds  and  traverses  to  the  heads 
and  rams  on  Colburn  Boring  Mills,  is  a  feature  which  is 
responsible  for  much  saved  time.  With  one  lever  the 
operator  can  move  the  head  into  place,  run  the  ram,  and 

tool  into  position  and  throw  in  the  feed.  It  is  impossible 
to  throw  in  the  feed  and  traverse  at  the  same  time.  Fine 

hand  adjustment  takes  care  of  the  final  setting  of  the 
tools. 

The  Orton  &  Steinbrenner  Company,  of 

Huntington,  Indiana,  who  recently  in- 
stalled the  42-in.  Colburn  Mill,  shown 

in  the  illustration,  are  getting  a  lot  of 
work  out  of  this  machine.  It  has  rapidly 

become  a  favorite  due  to  the  speed  and 
convenience  with  which  it  handles  each 

job.  The  photograph  shows  it  boring 

and  turning  the  bowl  of  a  cast-steel 
traveling  gear  20  in.  in  diameter.  It  re- 

moves J4"'ri-  oi  stock  and  works  to  limits 
of  plus  or  minus  .001  in. 

One  of  the  eight  sizes  ranging  from  36  in. 
to  96  in.  will  give  you  the  ouput  you 
have  been  looking  for  on  heavy  roughing 

jobs,  hard  to  get  at  tapers,  shoulders, 
undercuts,  etc. 

Complete  information 
v;ill  be  promptly  sent 

on  request. 

WORKSt 

Betts  Machine  Wodks. 
Rochester,  N.  Y. 

Slodern  Tool  Works, 
Erie,  Pa. 

Hilles  &  Jones  Works, 
Wilmington,   Del. 

Newton  Machine  Tool 
Works,    Pliila.,    Pa. 

Coibnrn  Machine  Tool 
Works,  Cleveland,  O. 

CONSOLIDATED  MACHINE 

OF 

General  Office,  17  E. 

CONSOLIDATED 
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MODERN 
Plain  Grinding  MacMnes 

This  Modern  Plain  Grinder,  installed  in  the  plant 
of  Lammert  &  Mann,  Chicago,  has  cut  producing 
time  as  much  as  50%  on  a  number  of  jobs. 

It  has  taken  over  a  considerable  portion  of  lathe 
work  and  improved  the  finish,  while  making  an 
appreciable  time  saving.  It  is  setting  a  fast  pace  in 
this  shop  and  when  grinding  interchangeable  parts 
gives  the  accuracy  which  this  kind  of  work  demands. 

The  simplicity  and  sturdiness  of  Modern  Grinders 
eliminates  the  necessity  for  frequent  adjustments  and 
repairs,  and  its  centralized  controls,  all  on  the  front 

of  the  machine  within  easy  reach,  are  convenient  for 
the  operator. 

Made  in  eight  sizes — 8  in.  x  18  in.  to  16  in.  x  60  in. 

Our  service  department  has  had  a  wide  experience 
in  many  branches  of  manufacturing.  They  have 
helped  to  solve  many  a  puzzling  problem  and  could 
without  a  doubt  show  improved  results  on  some  of 

your  work. 
Lei  us  do  one  of  your  oivn  jobs  the  "Modern"  <way,  and 
prove  the  results  •lee  claim  thev  wi//  give. 

TOOL  CORPORATION 
AMERICA 

42nd  Street,  New  York 

MACHINE  TOOLS 

DISTRICT 

SALES   OFFICES: 

CLEVELAND 
CHICAGO 

DETROIT 
NEW  YORK 

PHILADELPHIA 

PITTSBURGH 

ST.  LOUIS 
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A  Battery  of  MyLLAuiMAIIcs 
on  this  job 

First  Chucking 

Face  and  Turn  Flange,  Face  Ring  and 
Hub,  Drill  and  Ream  Taper  Hole,  Recess 
and  Finish  Ring  Shoulder  to  size,  ±  .002  in. 

Average  Production — 48  per  Hour 

Second  Chucking 

Finish  Face  and  Turn  Flange,  Turn  Two 
Diameters,  Face  and  Groove  Hub. 

Average  Production — 55  per  Hour 

A  Constant  Flow  of  Accurate  Work 

This  forged  steel  hub  shows  a  class  of  work  in  which  the  Mult-Au-Matic  excels. 
The  machining  of  these  surfaces  requires  a  variety  of  speeds  and  feeds  to  suit  the 
conditions  in  each  case.  The  Mult-Au-Matic  provides  independent  speed  adjust- 

ment at  each  station  and  a  different  feed  for  each  tool  slide  when  required — inde- 
pendent and  widely  variable  to  suit  the  exact  requirements  of  the  work  done  at  each 

station.  Time  per  piece  on  the  Mult-Au-Matic  is  figured  in  seconds  and  every 
second  saved  is  used  for  additional  production.  The  work  is  chucked  by  the  oper- 

ator at  the  rate  determined  by  machine  operation  and  is  processed  automatically 
thru  live  working  stations.  Your  production  schedule  is  under  mechanical  control. 
Accuracy  is  duplicated  in  piece  after  piece  so  that  only  periodical  inspection  is 
necessary  to  assure  a  constant  flow  of  accurate  work. 

The  Mult-Au-Matic  is  stemdardized  for  the  production  of  boring,  turning,  facing, 
drilling,  reaming,  grooving  and  similar  operations  over  a  wide  field. 

Manufactured  in  8-inch  and  1  2-inch  sizes. 

The  Bullard  Machine  Tool  Company 
Bridgeport,  Connecticut 

Builders  of  The  Maxi-Mill,  The  Vertical  Turret  Lathe,  The  Mult-Au-Matic  and  The  Continuous 
Chucking  and  Turning  Machine 
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Made  to  your  specifications 

UNION 
Metal  Slitting  Saws 
2%  X  %2  to  8  X  Yn 

Union  Metal  Slitting  Saws 

are  really  thin  milling  cut- 
ters. Clearance  is  gained 

by  grinding  saws  concave 

on  the  sides,  leaving  the  cut- 
ting edges  completely  clear 

for  clean  cutting  of  the 
work. 

These  saws  can  be  furnished 

with  coarse  teeth  and  the 

famous  UNION  undercut 

teeth  if  desired, 

We  are  also  in  a  position  to 

furnish  promptly,  special 

saws  for  whatever  purpose 

required. 

It  pays  to  standardize  on 
UNION  Quality  in  your 

metal    cutting    department. 

Made  in  either  Carbon  or  High 

Speed  Steel. 

UNION  TWIST  DRILL  CD. 
DRILL,  REAMER  AND  CUTTER  MAKERS 

ATHDL  MASS,  USA 
NEW  YORK  CHICAGO 

DOMESTIC  AGENTS: 

Buffalo— Root,  Neal  &  Vo. 
Cincinnati — V.   N.   I>tivou  Supply  Co. 
Cleveland — ^Vhite  Tool  &  Supply  Co, 
Detroit — Tlie  Boyer-CaniptwU  Co. 
l!:vansville — EvanHville  Supply   Co. 
(■rand  Rapids — MoMullen   Machinery  Co. 
Houston,     Texas — Brazelton,     Wessenclorflf 

&  Nelms 
IndtanapoIiK^ — VonneRUt  Machinery  Co. 
Minneapolis — F.   E.  Satterlee  Co. 
Milwaukee — The    Phillip    Oross   Hardware 
Vew  Haven — The  Pase.  Steele  &  FlaRg  Co. 
New  Orleans — Oliver  H.  Van   Horn,  Inc. 

(Cutters) 
Passaic — New  Jersey  Engineering  & 

Supply  Co. 
Philadelphia — E.  M.  Hanson  &  Co, 
Pittsburgh — Somers,  Filler  &  Todd  Co. 
Rochester — Homer  Strong 
San    Francisco — (Fred    Ward  &   Son 

Springfield — W.  4,  F'oss  Company 

ffimssM 

St.  Louis — St.   Louis  Machinitits'  Supply 
Co. 

Syracuse — Syracuse  Supply  Co. 
Toledo — National  Supply  Co. 
Trenton,  N.  J. — Warren  Baldevston  &  Co. 
Worcester — Brierly-Lombard  Co. 

FOREIGN  AGENTS:  * Australia — Bevan  &  Edwards,  Ltd., 
Melbourne 

AoHtralia — Engineering  Supply  Co.  of 
Australia,    Ltd.,    Brisbane 

Belgium — Ateliers  Denioor,   BruHsels 
China' — Anderson.  Meyer,  Shanghai 
Denmark — V.  Lowener,  (kipenhagen 
England — Markt  &  Co.,  London 
France — Societe  Aux  Forges  de  Vulcain, 

Paris 
Greece — A.  M.  I*apasideriB  &  Co. 
Italy — Chas.   Clvita,    Milano 
Norway— V.  Lowener.  Christiania 
Spain — Hijo  de  Miguel  Mateu,  Barcelona 
Sweden — V.  Lowener,  Stockholm 

iC ^■^^ lool^/" -^oiLa  .h>tA'-^  (m&?©^ir^ 
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QUANTITY  production  on  noiilling  machines  re- 

quires infrequent  vertical  adjustment  of  the  sur- 
face of  the  table.  This  makes  for  simplicity  in  the 

adjusting  mechanism,  and  allows  greater  rigidity  and 
convenience  of  operation.  These  are  characteristics 

especially  noted  in  the  No.  33  Production  Miller. 

The  complete  mechanisms  for  both 

spindle  and  table  drive  are  short, 
direct  and  powerful,  incorporating 

multiple  thread  worm  wheels  at 

points  very  close  to  the  spindle  and 
table  respectively. 

The  whole  arrangement  of  sliding 

headstock,  over  arm,  pendants  and 
outboard  harness  brace  is  designed 

to  give  ample  support  and  backing 
to  the  cutter  and  insures  freedom 

from  chatter,  and  consequently 

longer  life  to  the  cutter. 

The  Maximum  in  Milling  Machines 
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/  always  use  a 

CARD  Tap  where 

I  can — they  never 
seem  to  get  dulV 

The  Craftsman 
He  is  rare,  in  these  days  of  specialized  machine  production. 

But  sometimes  you  meet  him — this  man  who  takes  his 
greatest  pride  in  the  work  of  his  hands,  who  cannot  be 
satisfied  with  anything  less  than  the  best  job  possible,  and 
the  best  of  tools  to  do  it  with. 

For  he  knows  good  tools,  th's  craftsman.  And  when  he 

says  "I  always  use  a  CARD  Tap  where  I  can,"  be  assured, 
his  statement  bears  the  weight  of  seasoned  authority  and 

judgment — the  kind  of  judgment  upon  which  is  based 
the  fifty-year  old  reputation  of  CARD  Quality  Thread- 

ing Tools. 
Have  you  the  latest  Catalog — No.  iO? 

S.WCA]®^MFG.  CO 
DIVISION  OF  UNION  TWIST  DRILL  CO. 

MANSFIELD.  MASSACHUSETTS.  USA. 
iFOREION  AGENCIES:  CHARLES  CHURCHILL  &  CO..  London.  Birming-- 
ham,  Manchester,  Glassrow,  and  Newcastle-on-Tyne.  V.  I.OWENER.  Ver- 
terbroifade  9  B,  Copenhagren.  Denmark.  AUX  FORGES  DE  VULCAIN. 
Genera]  Office  and  Salesroom.  :j  Rue  St.  Denis.  Paris.  Important  Branches 
.and  Showrooms.  Lyons.  Bordeaux.  Lille.  V.  LOWENEK'S  MASKINFOR- 
RETNING.  Sverre  Mohn.  Christiania.  Norway.  C.  CIVITA.  Milano.  Italy. 
R.  S.  STOKVIS  &   ZONEN,   LTD.,    Rotterdam.      V.   LOWENER,  Drottins- 

eratten.  00  Stockholm,  Sweden.  HIJO  DE  MIGUETL  MATEU  of  B,arce- 
lona  and  Bilbao,  Spain.  R.  D'AULIGNAC,  Barcelona,  Spain.  ATELIERS 
DEMOOR,  Brussels.  Belgium.  A.  M.  PAPASIDERIS  &  CO..  Athens, 
Greece.  ANDERSON,  liTEYER  &  CO..  LTD.,  Shangrhai.  Chanffsha. 
Hankow.  Harbin,  Hongkong-,  Kalgan,  Pekin,  Tientsin.  Vladivostok,  China. 
MESTRE  Ic  BLATGE,  Bio  de  Janeiro,  Brazil,  Buenos  Aires,  Argentine 
Republic. 
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MILWAUKEE  MILLING  MACHINES 

Vertical  Spindle  Attachments 
Are  Advantageous 

Milwaukee  Vertical  Spindle 
Attachments  allow  users  of 

Milwaukee  Horizontal  Mill- 
ing Machines  to  change  these 

machines  to  vertical  milling 
machines  in  a  very  short  time. 
This  is  advantageous  where  the 

quantity  of  work  does  not  war- 
rant installing  both  Horizontal 

and  Vertical  Milling  Machines. 

The  Vertical   Spindle   Attach- 

ment is  of  rugged  construction, 
the  hardened  steel  gears  being 

of  large  diameter,  wide  face  and 

coarse  pitch.  All  tools  inter 
change  between  the  vertical 

spindle  and  the  horizontal 
spindle  of  the  machine. 

A  Milwaukee  Horizontal  Mill- 
ing Machine  equipped  with  a 

Vertical  Spindle  Attachment 
will  cover  a  wide  range  of  work. 

Send  for  Literature 

Kearney  S  Trecker 
CORPORATION 

MlLWAUKEE.WlS.,U.S.A. 
CHICAGO  OFFICE 
«8I  WASHtNOTON    BLVD. 

CLEVELAND  OFFICE 
738  SUPERIOR  AVE.  N.W 
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MURCHEY 
TYPE  O 

The  Self-Opening  Die  Head 
for  Automatic  Screw  Machines 

You  can't  afford  to  hesitate  in  availing  yourself  of  the  remark- 
able production  and  cost-cutting  records  which  this  New 

MURCHEY  Diehead  has  already  piled  up. 

The  high-speed  hobbed  chasers  are  hardened  by  a  special  process 
giving  25% — 33  1/3%  more  threads  per  set.  Absolute  rigidity 
has  been  attained  by  backing  them  with  a  hardened  and  ground 

steel  ring,  chaser  slots  being  machined  within  limits  of  yi-WOOtli 
of  an  inch.  All  steel  parts  carbonized,  hardened  and  ground. 
Easy  adjustment  within  1/ 1000th  inch,  in  full  view  of  the 

operator. 

Our  circular  gives  full  details — 
where  shall  we  mail  iff 

Murchey  Machine  &  Tool  Company,  953  Porter  Street,  Detroit,  Mich. 
Cleveland  Office.  G5'33  Euclid  Avenue;.  Pittsburg'h  Repre-^cntatives. 
I^aug-hlin  &  Barney.  Union  Arcade  Bldg".;  Chicag^o  Representatives, 
K.  E.  Ellis  Engineering  Co..  621  Washingrton  Blvd.:  Los  Ang-eles 
Repres^-ntatives.     Smith-Booth-Usher     Co.,     'I'lS    Central     Ave.;     San 

Pranoisco.  Smith-Booth-Ueher  Co..  50-60  Fremont  St. 

Coates  Machine  Tool  Co..  14  Palmer  St.,  Westminster.  London.  S.  W., 
England;  Fen  wick  Freres  &  Company,  8  RuJe  de  Bocroy.  Paris. 
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Consider  set-up  time  savings  on 

this  job — 

Threading 
Machine 

The  job  shown  is  a  rather  sizeable  cast-iron  cylinder, 
requiring  threading  on  both  ends.  Ordinarily  such  a 
piece  would  be  slipped  on  a  mandrel  and  threaded  in 
a  lathe. 

To  avoid  the  loss  of  time  in  tool  and  work  set-up,  the 
Deming  Company  slip  the  job  in  their  LANDIS 
Threading  Machine  and  do  the  work  in  a  jiffy. 

The  clean-cutting  qualities  of  LANDIS  Chasers  do  a 
masterful  job  on  cast  iron  as  well  as  on  the  tougher 
metals,  and  their  ability  to  stand  up  to  severe  service 
prolongs  the  time  between  grindings. 

LANDIS  Threading  Machines  are  easily  and  quickly 

set  up,  are  operated  by  anyone  with  ordinary  intelli- 
gence and  their  rigid  construction  practically  elimi- 

nates the  necessity  for  repairs.  Let  us  show  you  how  to 

get  more  and  better  threads  per  equipment  dollar  in- 
vested. 

llllllllllllllllinTmmTm^Tmu   .imiimn   H 

LANDIS  MACHINE  COMPANY,  Inc.,  Waynesboro;  Penna. 
DOMESTIC  AGENTS:  Marshal!  &  Huschart  Machinery  Co.,  Chicagro.  111.; 
Marshall  &  Huschart  Machinery  Co.  of  Indiana.  Indianapolis.  Ind.;  Col- 
cord-Wright  Machinery  &  Supply  Co..  St.  Louis.  Mo.;  R.  B.  Whitacre 
&  Co.,  St.  Paul.  Minn.;  Hamilton  Machinery  Co..  Chattanooga.  Tenn.; 
Seeger  Machine  Tool  Co.,  Atlanta,  Ga.;  Youn^  &  Vann  Supply  Co.,  Bir- 

mingham. Ala.;  Woodward,  Wi?rht  &  Co.,  New  Orleans.  La.;  Jos.  T.  Ryer- 
son  &  Son.  Houston.  Texas:  Hendrie  &  Bolthoff  Mfg.  &  Supply  Co.. 
Denver,  Colo.;  Salt  Lake  Hardware  Co.,  Salt  Lake  City,  Utah;  Eecles  & 
Smith  Co..  San  Francisco,  Calif.;  Los  Angeles.  Calif.:  Portland.  Ore.: 
Hallidie  Machy.  Co.,  Seattle,  Wash.;  Hallidie  Co.,  Spokane,  Wash,     CANA- 

DIAN AGENTS:  Canadian  Fairbanks-Morse  Co..  Toronto  and  Montreal. 
FOREIGN  AGENTS:  Alfred  Herbert.  Ltd.,  Coventry,  England:  Alfred 
Herbert,  (India)  Ltd.,  Calcutta.  India;  Alfretl  Herbert,  Ltd..  Yokohama. 
Japan:  Allied  Machinery  Company  of  America.  Barcelona,  Spain;  Allied 
Machuiery  Compan.v  of  America,  Turin,  Italy:  Allied  Machinery  Company 
of  America.  Shanghai.  China:  Allied  Machinery  Compan.v  of  America, 
Zurich.  Switzerland:  R.  S.  Stokvis  &  Sons,  Rotterdam.  Holland:  Linde- 
teves-Stokvis.  Dutch  East  Indies:  D.  Drury  &  Co,,  Johannesburg,  S.  Africa; 
Benson  Brothers.  Sydney.  Australia. 
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Choose  the  book 
that  meets 

your  needs — 
Here  are  9  new  McGraw-Hill  books.     It  would 
be  worth  while  for  you  to  send  for  one  or 

two  of  them  for  ten  days'  free  examin- 
ation. Just  fill  in  and  mail  the 

coupon. 

1. 

2. 

3. 

4. 

5. 

6. 

Logue    and    Trautschold 

American  Machinist 
Gear  Book 

Third  Edition,  Revised  and  Enlarged 

353  pages,  6x9,  273  illustrations,  $3.00  net,  postpaid 

A  standard  work  presenting  simplified  tables  and  formulas  for  designing,  and  practical  points  in  cutting  all 
commercial  types  of  gears. 

The  new  edition  covers  spiral  type  bevel  gears  of  the  Williams  "master  form"  variety,  the  Williams  system  of 
internal  gearing,  and  the  rolling  process  of  gear  production.  All  the  material  has  been  brought  up  to  date  and 
reflects  the  latest  practice. 

CHAPTER HEADINGS 

I. Tooth  Parts. IX.  Skew  Bevel  Gears. 
u. Spur  Gear  Calculations. X.  Intermittent  Gears. 

111. Speeds  and  Powers. XI.  Elliptical  Gears. 
IV. G^ar  Proportions  and  Details  of  Deeiim. XII.  Epiclycic  Gear  Trains. 
V. 

Bevel   Geal-s. XIII.  Friction  Gears. 
VI. Worm  Gears. XIV.   Special  Bevel  Gears. 

Vll. Helical  and  Herringbone  Gears. XV.  Williams  System  of  Internal  Gearinv 
VUl. Spiral  Gears. XVI.  Rolled  Gearingr. 

Colvin  and  Haas — 

JIGS  AND  FIXTURES 
Second  Edition. 
337  pages,  6x9,  459  illustrations,  $2S0  net,  postpaid. 

A  reference  book  showing  many  types  of  jigs  and  fixtures 
in  actual  use,  and  suggestions  for  various  cases.  It 
covers  fundamental  principles  in  the  order  of  their  logical 
application,  aiming  to  help  the  designer  to  select  parts 
and  methods  suited  to  his  particular  problem. 

De  Leeuw   

METAL  CUTTING  TOOLS 
328  pages,  6x9,  306  illustrations,  $3.00  net,  postpaid. 

The  principles,  action  and  construction  of  metal  cutting 
tools. 

Goodrich  and  Stanley — 

ACCURATE  TOOL  WORK 
Second  Edition. 

300  pages,  6x9,  327  illustrations,  $3J)0  net,  postpaid. 

The  standard  treatise  on  the  principles  and  methods 
of  modern  tool  room  practice.  The  new  edition 
includes  ten  new  chapters. 

Colvin  and  Stanley — 
MACHINE   TOOLS  AND  THEIR 

OPERATION— Part   I 

34 1  itages,  6  x  9,  77  illustrations,  $4.00  net,  postpaid. 

Colvin  and  Stanley   
MACHINE  TOOLS  AND  THEIR 
OPERATION — Part  II 

409  pages,  6x9,  122  illustrations,  $4.00  net,  postpaid. 

7        Mease  and  Nordenholt — 
•    DESIGN  OF  MACHINE 

ELEMENTS 
237  pages,  6x9,  101  illustrations,  $2.S0  net,  postpaid. 

An  elementary  textbook  on  machine  design.  The  book 

deals  with  simple  stresses  and  moments  only.  The  theoreti- 
cal formulas  are  not  combined  so  as  to  result  in  special 

formulas  which  apply  only  to  particular  cases.  In  every 
case  the  book  explains  how  to  make  the  computation  from 
the  formulas  developed. 

8. 
Colvin   and   Juthe — 

WORKING  OF  STEEL 
Second  Edition. 

245  pages,  6x9,  I3S  illustrations,  $3.00  net,  postpaid. 

A    practical    book    on    the    annealing,    heat    treating    and 
hardening  of  carbon  and  alloy  steel. 

9Leutw
iler  

 

•    PROBLEM
S  

IN  MACHINE
  

DESIGN 
i33  pages,  6  x  9,  65  illustrations,  $1.50   net,  postpaid. 

teeSxamhialumCoufim 
McGraw-Hill  Book  Company.  Inc.,  3*0  Seventh  Ave.,  New  York. 

You  may  send  me  on  10  days'  aijproval — 

I  agree  to  pay  for  the  books  or  return  them  postpaid  within  10 
day.4  of  receipt. 
Member  A.S.M.E.?   Subsc.  Amer.   M.?   
SiRned       

(Please  print) 
Address       

Official    Position ....      

Name  of  Company   

(Books  sent  on  approval  to  retail  pureha.sers  in  U.  S.  and  Canada 

only.)  A.  B-'-8-^J 
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ft  reverses 
with  the  ease 

of  the  tide 

Vol.  58,  No.  26 

wieE 

S.    ̂ ' 

toft, 

free  and  easy  motion  tike 
that  of  the  sea,  made  possible 

thru  the  "Second  Belt  Drive" 

Whitcomh  Planers 

are  noted  for  that  second  belt  feature 

which  not  only  helps  make  them  trouble- 
proof  but  gives  them  added  cutting  and 

return  speeds  and  longer  life. 

It  is  a  powerful  yet  accurate  machine. 

May  we  send  you  our  latest  Bulletin? 

flEEn-pm^TicE  f*o. LATHES-RADIAL  DRILLS 
BECKERMILLINC  MACHINES 

AllUING  CUTTERS 

RAPID  PRODUCTION  LATHES 
WHITCOMB  PLANERS 

SPECIAL  MACHINERY 

Worcester,  Mass. 
677  C/\M BRIDGE  ST.. 

Branch  Offices  and  Agents  Tttrougfiout  the  WoiH 
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Every  hole 
to  size 

regardless 
of  the  nature 

of  the  job 

Temper  is  the  prime  factor  in  a  staybolt  tap  if 
holes  are  to  be  uniformly  threaded.  Some  taps 
stand  up  well  on  construction  work,  but  when  it 
comes  to  encounter  the  rust,  mud  and  scale  in 

letapping  old  sheets,  they  fail. 

Brubaker  Spiral  Fluted  Staybolt  Taps 
thread  every  hole  to  exact  size  regardless  of 
working  conditions. 

With  the  spiral  construction  the  cutting  action 

is  at  an  angle  to  the  work  being  performed — thus 
the  metal  is  removed  with  less  resistance,  greatly 
increasing  the  life  of  the  tap. 

Our  special  process  of  tempering  these  taps,  as 
well  as  their  design,  are  backed  up  by  more  than 

30  years'  experience  in  the  railroad  field,  assuring 
a  tap  that  will  thread  more  staybolt  holes  per 
tap  and  perform  this  work  with  extreme  accuracy. 

Try  the  new  Brubaker  Spiral  Fluted  Taps 
in  your  shop  and  you  will  be  convinced  of  their 
superiority.  Specify  them  on  your  next  requisition. 

Naw 
Spiral 
Fluted 
SiaMbolt Tap 

WltBRDBAXSR  «>  BBOS.CO, 
socmnciist 

*  JhcAny  afMiUershur^  fk. 
VgwYotk 
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Pitch  diameter 
holds  true  until 
Tap  is  worn  out 

Bath  Taps  cut  to  size 
when  new  and  continue 

to  do  so  until  worn  out. 

No  amount  of  tooth  face 

grinding  can  change  the 

pitch  diameter  of  the 
teeth.  The  teeth  are 

ground  concentric  with 

the  shank  and  the  tapered 

point  is  the  only  section 

having  relief. 

Bath  Taps  will  give  you 
a  thread  mileage  far  in 
excess  of  that  of  any  other 
known  tap.  This  is  a 
broad  statement,  but  it 
has  been  conclusively 
proven  wherever 

iHN  BATH^y 

ORCESTEfi 

EASY  Cj 

ROUND 
PAT.  PE 

Bath 
HIGH  SPEED 

"Sharpening  Face  Flute" Ground  Taps 

PATENTS    PENOINS 

are  employed. 

A  half-inch  Bath  Tap 
threaded  over  40,000 
holes  in  the  Nash  Motors 
plant  and  the  last  hole 
was  absolutely  true  to 
size. 

Sooner  or  later  you  will 
standardize  on  Bath  Taps. 
Why  not  begin  to  enjoy 
their  benefits  now. 

John  Bath  &  Co. 
Worcester,  Mass. 

AGENTS:  R.  E.  Ellis  Engineerinf  Co..  621  Washington  Blvd..  Chicago,  HI.; 
E.  E.  Ellis  Engineering  Co..  Majestic  Bide..  Milwaukee.  Wis.:  Louis  6- 
Hcnes,  San  Francisco  and  Los  Anreles.  Calif.;  C.  M.  Biggrer  &  Co..  Cin- 

cinnati. Ohio:  The  Commercial  Steel  &  Supply  Co..  Plymouth  Bldg-.,  2026 East  22nd  St.,  Cleveland.  Ohio;  Wesson  Sales  Co..  First  National  Bank 
Bldf..  Deroit.  Mich.;  Laug^hlin-Bamey  Machinery  Co..  Pittsburgh.  Pa. (Union  Arcade)  ;  Prank  E.  Harrison,  56  Pine  St.,  New  York,  N  .Y.;  C.  L. 
Lapp  Co..  Lincoln  Bld«..  Philadelphia,  Pa. 

Would  you  accept 
a  bonus? 

If  you  were  told  that  there  is  twenty  per  cent 

more  bar  coming  to  you  for  your  money 

what  would  you  do?  Would  you  be  indif- 

ferent? Indeed  you  would  notl  You'd  de- 
mand it  immediately. 

Well,  then,  there  is  about  twenty  per  cent 
more  stock  available  for  production  purposes 

than  you  are  getting  out  of  bars  now  on  hand. 
But  because  you  are  turning  It  into  chips 

instead  of  metal  parts  it  is  wasted. 

The  point  is  that  much  of  the  stock  turned 

into  chips  by  lathes  and  shapers  could  be 
saved  for  profitable  use  by  the  adoption  of 
a  Peerless  Universal  Shaping  Saw. 

The  Peerless  Universal  Shaping  Saw  affords 

extremely  rapid  production  of  blanks  from 
bar  or  sheet  stock  without  waste  of  metal. 

There  are  some  interesting  and  helpful  data 

on  Peerless  Shaping  Saw  economies  which 
will  be  sent  on  receipt  of  the  coupon  below. 
No  obligation. 

■M^a ifc-i^j^g 

Still  Faster 
UNIVERSAL 

SHAPING 
SAW 

PEERLESS  MACHINE  CO. 

Racine,  Wisconsin 
Please  eend   us    full    Information   regarding   economies   promoted   by  the 
Peerless  Universal  Shaping  Saw  in  the  production  of  metal  parts. 

Name 

Company 

Town 

State 

I    Fosltion 
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applications  tnat  have  been  formerly 
considered  foreign  to  planer  practice 
following  every  installation  of 

CINCINNATI 
Rapid  Traverse 

Planers 

IN  the  Gould  &  Eberhardt  shops,  five 
Cincinnati  Planers  have  been  doing 

5'eoman  service  during  the  past  six  years. 
They  were  installed  for  manufacturing 
on  a  quantity  basis  and  have  produced  to 
the  closest  tolerances  under  three  shift 
drives. 

We  show  the  production  possibilities  of 
the  Cincinnati  above ;  at  the  left  we  show 
the  nature  of  the  job,  and  we  candidly  ask. 
you  if  you  would  trust  such  an  operation 
to  your  planer.  You  would  if  you  run  a 
Cincinnati  and  do  a  lot  of  your  other 
work  that  is  now  costing  too  much  to 
machine. 

The  reasons  are  simple — here  are  a  few 
of  them : 

Rapid  Traverse,  Forced  Lubrication, 

patent  TU-SPEED  DRIVE,  Herring- 
bone Gears,  and  Box  Design  of  Table, 

Arch,  Housings  and  Bed. 

The  new  Bulletin  is  convincing. 
Let  us  mail  you  a  copy. 

The  Cincinnati  Planer  Co. 
Cincinnati,  Ohio 

Planers  Boring  Mills 
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Only  two  levers — 45  to  54  feed  and  screw  changes 

A  complete  and  separate  unit,  having  no 
connection  with  the  head,  other  than  the 

quadrant  gear,  the  G-K  Gear  Box  affords 
convenience  in  operation  coupled  with 
extreme  accessibility.  45  feed  and  screw 

changes  are  provided  for  in  the  14-,  16- 
and  18-inch  models;  54  changes  in  the 
20-,  24-  and  30-inch  models.  Only  two 
levers  are  employed  to  cover  the  entire 

range,  while  a  direct  reading  index  plate 
shows  at  a  glance  any  desired  thread  or 

feed.  Quadrant  provides  means  for  cut- 
ting almost  any  special  thread. 

All  gears  are  made  from  high  carbon 
steel;  all  bearings  bronze  bushed. 

Similar  "Betterments"  characterize  every 

part  of  G-K  Lathes.  They're  fully  de- 
scribed in  our  catalog.    Get  your  copy  now. 

REM  TUMBLER  SHIFT  BUSH 

OUTEK  DRIVE  SH«FT  CEAR/  oiLER  PLATE 

G-K 

HEAVY  DUTY 

LATHES 

sm/:. 
GREAVES  KLUSMN  TOOL  COMPANY 

,Cinciirirvak.li,  Ofiio,  XJ.  S.  A,. 
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BUTIBMELD 
ROSE  CHUCKING  REAMERS 

BUTTERHELD  ROSE  CHLTKING  REAMERS  are  just  as 
•■Hard-hitting"   as  the  better  known  BUTTERFIELD  TAPS. 
Back  of  thrm  is  the  same  thirty  years  experience  in  the 
development  of  fine  cutting-  tools.    This  accounts  for  their 
ability  to  absorb  the  hardest  punishment  and  come  back 
for  more. 

Their   tough   center,   plus   the   extreme   long-lived   cutting 
edge   i8    enabling    many   shops   to    touch    new   produxition 
records. 

Try  them  out  in  your  chuck- 
ing machines — there's  a  sur- prise awaiting  you. 

Carbon   or  High  Speed  Steel 
— straight  or  taper  shank. 

Stores:  New  York,  62  Reada  St.;  Chicago,  11  So.  Clinton  St.; 
DOMESTIC  REPRESENTATIVES:  Pittsburgh.  Somers.  Fitler  &  Todd  Co.. 
327  Water  St.;  Mill  Supply  Co..  Erie,  Pa.;  Philadelphia  Diamond  Specialty 
&  Supply  Co..  15  North  6th  St.;  St.  Louis.  Handlan-Buck  Mfg.  Co.; 
WajTie  Hdw.  Co.,  Ft.  Wayne,  Ind.;  The  Bond  Supply  Co.,  Kalamazoo. 
Mich.;  Indianapolis.  Vonnegut  Machinery  Co..  19  West  South  St.:  San 
Antonio  Machine  &  Supply  Co..  San  Antonio.  Tex.;  Georgia  Mill  Supply 
Co..  Albany,  Ga.;  Atlantic  Supply  Co.,  Norfolk.  Va.;  Meadows-Price  Co.. 
Koanoke.  Va. 

Have  ypu  a 

copy  of  our Catalog? 

BUTTERFIELD  &  CO. 
Division  Union   Twist  Drill   Co. 

Derby  Line,  Vt.,  U.  S.  A. 

Toronto,  220  King  St.,  West;  Montreal,  131  St.  Paul  St.,  West. 
rOREIGN  REPRESENTATIVES:  Great  Britain.  G«o.  H.  Alexander.  83-85 
Coleshill  St..  Birmingham.  Engrland:  France,  R.  S.  Stokvis  &  Fils.  20  and 
23  Rue  des  Petits  Hotels.  Pans.  France;  Spain.  Defries  Sociedad  Anonima 
Espanole.  Cortes  587.  Barcelona:  Japan.  Abe-Kobel  &  Co..  Yokohama; 
Greece,  Stephen  C.  Stephanson.  11  Ijycourean  St..  Athens;  Netherlands. 
Wynmalen.  Hausman,  Rotterdam:  Australia,  Fairbanks-Morse  &  Co.,  9 
Young  St.,  Sydney. 

_^_S&GpRINGnEU> . 
fUCMINK  TOOL  CO SPRINGFIELD 

Twenty-inch  Shaper 

Equipped  with  Ad- 
justable Speed  Motor 

through  Gear  Train. 

F  u  r  n  i  s'h  e  d  with 
Friction  Clutch  In- 

terposed with  Lever 
Conveniently 
Located.  All  Gears 

Thoroughly  Guarded. 

Ask  for 
Illustrated 

Catalog  "J" The  Springfield 
Machine 
Tool  Co. 

Springfield,  Ohio,  U.  S.  A. 

.\GEXTS:  Manning.  Maxwell 
&  Moore.  Inc.,  New  York. 
Boston.  Philadelphia.  Buffalo. 

S.vracuse.  New  Haven.  Pitts- 
burgh. St.  Louis.  San  Fran- cisco. Seattle.  Cincinnati;  The 

E.  L.  Essley  Machinery  Co.. 
Chicago.  III.:  The  Riverside 
Machinery  Depot.  Detroit. 
Mich.:  The  Cleveland  Duplex 
M'achinery  Co.,  Cleveland,  0. 
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HERE'S  AN  EXAMPLE 
of  what  the  new 

Gardner  No.  2  Automatic 
Double  Disc  Grinder 

will  do. 

WORK  GROUND— Piston  rings;  standard  3f  in.  x 
J  in.  size. 

OVER  ALL  STOCK  REMOVAL— .018  in. 

PRODUCTION— 38  rings  per  minute. 

PARALLELISM— plus  or  minus  .0005  in. 

UNIFORMITY,  ONE  RING  TO  ANOTHER— plus 
or  minus  .001   in. 

This  automatic  grinder  will  handle,  at 
astonishing  rates  of  production,  a  wide 
variety  of  parts  having  2  opposite  parallel 
sides  of  approximately  equal  area. 

Gardner  Machine  Company 
410  E.  Gardner  St.,  Beloit,  Wis.,  U.  S.  A. Ask  for 

Descriptive  Bulletin  I 

Eliminate  set-up  waste 
Your  drilling,  tapping,  reaming  and  counterbor- 
ing  methods  may  be  accurate  and  speedy  enough 
to  bring  you  in  reasonable  profits,  but  if  you  are 
using  several  machines,  to  do  the  series  operations 
instead  of  the  Jarvis  High  Speed  Tapping 
Device  and  Quick  Change  Chucks  and  Col- 

lets, you  are  not  getting  all  you  should. 

This  is  particularly  true  on  radial  drilling,  where 
heavy  castings  require  two  or  three  operations 
with  one  setting  of  the  piece. 

We  stand  ready  to  prove  to  your 
complete  satisfaction  that  you 
can  increase  output  and  lower 
cost  per  piece  by  using  the CSi 

Jarvis 
High  Speed  Tapping  Device 

and  Quick  Change  Chucks  and  Collets 

The  Jarvis  High  Speed  Tapping  Device  fills  a  long-felt  want  in  the  tapping  field.  It  does  not 

require  the  use  of  expensive  machine  taps  and  it  reduces  your  tap  breakage  to  the  minimum. 
The  ball  drive  and  ball  reverse  insure  smooth,  easy  action  and  prevent  all  clinching  and  binding. 

Jarvis  Quick  Change  Chucks  and  Collets  consist  of  a  chuck  or  locking  member  and  a  sufficient 

assortment  of  collets  for  any  job.  Any  Standard  Drill  Chuck  can  be  fitted  to  the  Morse  Taper 
Collets. 

Let's  get  together  on  this  drilling  and  tapping  question 

THE  GEOMETRIC  TOOL  COMPANY 
New  Haven,  Connecticut,  U.  S.  A. 
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24  LARGE  CAST  IRON 
Per  Eight  Hour  Day 

on  the 

FOSTER 
3-B  Universal  Turret  Lathe 

Here's  another  job  where  produc- 
tion exceeded  the  estimated  floor 

to  floor  time  of  24  minutes. 

This  was  accomplished  by  shortening  the  time  betweeri  cuts  with  the 
Foster-Barker  wrenchless  chuck  and  combining  multiple  tooling  with 
the  high  power,  rigidity  and  accuracy  of  the  machine. 
Our  engineers  will  give  you  quick  and  authorative  counsel  on  just  what 
a  Foster  will  do  on  your  work. 

Send  us  your  blue  prints.    Foster  figures  will  interest  you. 

THE  FOSTER  MACHINE  CO.,  ELKHART,  IND. 
NEW  YORK  OFFICE: 
30  CHURCH  ST.,  ROOM  332 

CHICAGO  OFFICE: 

'549  W.  WASH.  BLVD.,  ROOM  611. 

OPPORTUNITY 
is  always  at  hand.  You  have  probably  been 

;     striving  for  ways  and  means  of  cutting  down 
expense  and  saving  time  in  your  machining 
operations.  Your  opportunity  to  accomplish 
your  aims  is  to  put  your 

milling,  drilling  and  bor- 
ing jobs  up  to  the  Lucas 

"Precision." 

"PRECISION" 
Boring,    Drilling   and 

In  most  instances,  it  does  sev- 
eral successive  operations  at  a 

single  setting  of  the  work.  This 
saves  your  time  and  money. 

Lucas  Machine  Tool  Co. 

NOW  AND    > 
.ALWAYS  OF; 

Cleveland,  Ohio 
AGENTS: 

Alfred  Herbert.  Ltd.,  Coventry;  Societe  Anonyme  Beige.  Alfred  Herbert. 
Brussels:  Allied  Machinery  Co..  Turin.  Barcelona.  Zurich:  V.  Lowener. 
Copenhagen,  Christiania.  Stockholm;  ^R.  S.  Stokvis  &  Zonen.  Rotterdam: 
Andrews  &  George  Co.,  Tokyo. 

WE  ALSO  MAKE  THE 

LUCAS  POWER 

Forcing  Press 
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Oster  No.  300  B  Pipe  Machine 
cutting  from  5^  to  2  in.  Pipe. 
Motor  driven  by  direct  con- 

nected motor. 

Oster  No.  306  A  Pipe  Machine 
cutting  from  Hi  to  6  in.  pipe. 
Belt  driven.  Can  be  operated 
by  hand  without  change  of 

equipment. 

A  Paterson,  N.  J.,  user  threaded  3200  pieces 

of  1-inch  pipe  standard  thread,  and  90  pieces 

of  1-inch  pipe  with  5 -inch  thread,  and  wore 
out  only  one  set  of  dies. 

One  hundred  thousand  nipples  cut  in  one  year 
without  one  crooked  thread  is  the  report  of  a 

Chicago  concern  on  another  Oster  machine. 

Such  facts  demonstrate  that  an 

BELT  OR  MOTOR  DRIVEN 

PIPE  THREADING  MACHINE 

is  a  paying  investment  for  concerns  with  either 
large  or  small  pipe  threading  requirements. 

They  are  quoted  from  our  booklet,  "Pipe- 
Threading  Profits,"  which  describes  many  more 
cases  of  similar  saving.  Gladly  mailed  on 

request. 

THE  OSTER  MANUFACTURING  CO.      2059  E.  61st  Place      Cleveland,  Ohio 



42 Buying— A  MERICAN     MACHINIS  T— Section Vol.  58,  No.  26 

Efficiency  in  Industry  makes  room  for  improved  methods 

in  industrial  heating  processes — even  on  the  little  jobs 

C-B  Compound   Melting   Pot   for 
melting  batterj/  compound,   seating 
wax  and  similar  materials — three' 
heat  porcelain  receptacle  and  cord 
supplied. 

C-E  Jacketless  Glue  Pot—one-i.^^. 
for  continuous  service  throughout 
the  day— cord  and  plugs   supplied. 

G-B  Jacketed  Gbie 

Pot — for  intermittent 
service  —  three-heat 
porcelain  receptacle 
and  cord  supplied. 

G-E  Electric  Soldering  Iron — made  in  five 
sizes — for  light  work  as  well  as  average 
shop  requirements. 

G-E  Electric  Soldering  Iron  Mufflle 
Furnate — for  heating  moderate  and 
heavu  duty  irons. 

G-B  Self  Regulating  Solder  Pot — 
low  current  consumption  and  adap- 
tabitity  to  shop  conditions  insure 
better  results. 

Convenience — Safety — Economy 
G-E  small  electric  heating  devices 

To  meet  Industry's  need  for  a  broad  use  of  elec- 
tric heating  equipment — the  General  Electric 

Company  manufactures  a  line  of  small  industrial 
heating  devices  that  have  handy  uses  about  the 

plant. There  are  a  great  many  little  jobs,  and  big  ones 
too  in  the  aggregate,  where  these  small  electric 
heating  devices  fit  in  so  well  that  they  beat  any- 

thing ever  used  before. 

Battery  Repair  Shops  and  Manufacturing  Plants 
have  work  for  the  Compound  Melting  Pot — ^Book 
Binderies,  Furniture  Factories,  Automobile  Fac- 

tories and  others  can  profitably  use  these  Glue 

Pots  in  quantities— in  Shops,  Garages,  Offices,  the 
electric  Soldering  Iron  pays  for  itself  in  short 
order,  and  if  the  job  requires  an  old  type  iron 
for  heavy  duty  you  can  best  heat  that  iron  in  an 
electric  Soldering  Iron  Furnace. 

Put  these  handy  helpers  on  the  job  and  watch 
them  make  good. 

General 
General  Office 
Schenectac^  NY. 

lectric 
Company Sales. Offices  in 

allJaige  cities 
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SIMPLICITY 
OF  OPERATION 
Can  you  imagine  anything  simpler  than  shifting  a 
single  lever  in  order  to  set  your  head? 

Anything  simpler  than  turning  a  knob  to  get  the 
feed  desired? 

Anything  simpler  than  turning  a  hand- 
wheel  to  clamp  or  unclamp  the  rail? 

That  is  all  you  have  to  do  on  the  Gray 
Maximum  Service  Planer.  No  wonder 
that  their  ease  of  operation  is  universally 
recognized. 

Write  for  illustrated 
catalog  showing  all 
their  time  and  labor- 
saving  features. 

THE  G.  A.  GRAY  CO. 
CINCINNATI,  OHIO 

4^ 

IMPROVED 
TYPE 
Made  with 

TWO  LENGTHS 
OF  BED 

on  the  Lathe  End 

Write    for 
BULLETIN 

Manufactured  by  the  Makers  of 

"THE  SMALL  LATHE  for  the  BIG  JOB" 

D  A  L  T  O  N 
Manufacturing  Corporation 

Sound  Beach,  Connecticut 

Cable  Address:  "ALEDAL"  Stamford,  Conn., U.S.A. 

TtLESCOPtC 

Elevatins 

Screw 
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Six  Bicycle  Cones  Complete  in 
One  Cycle  of  the  Cam  Shaft 

Output,  six  in  234  minutes — 145  per  hour. 

Multiple    forming    and    cut    off    on    a    1}^    inch    Model    "A" 
"Cleveland"  does  the  work. 
Regardless  of  the  vast  difference  in  the  exchange  rates,  a  European 
manufacturer  orders  a  large  battery  of 

"CLEVELANDS" for  the  production  of  bicycle  parts. 

Have    you    received    our    16-page    treatise.    No.    3,    illustrating 
"Cleveland"  production  ? 
Get  your  name  on  our  mailing  list. 

The  Cleveland  Automatic  Machine  Co. 
Cleveland,  Ohio 

FOUR 

SPEED 

means  better  work  and  a  greatly 

increased  output  that  fully  justfy  re- 

placing your  out-of-date  planing  equip- 
ment with  the  modern  "LIBERTY." 

//  you  are  interested  in  bringing  your 
planing  department  up  to  efficiency 

demanded  by  present-day  competition, 
send  for  the  LIBERTY  Catalog  and 

investigate  LIBERTY  superio,  design. 

THE  LIBERTY 

MACHINE  TOOL  CO. 
HAMILTON,  OHIO 

Substituting  head-work 
for  foot-work 

In  addition  to  the  patented  advanced  planer  principles  found 
only  in  the  LIBERTY  PLANER,  are  the  centralized  controls, 
so  placed  that  the  operator  can  make  any  change  of  feed  or  speed 
without  moving  a  step. 

This  operating  simplicity,  ease  of  control,  of  the 

LIBERTY 
Quality  Openside  Planer 
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WE   SUPPLY    THE   WORLD    WITH    EXPANSION  BORING  TOOLS  AND  EXPANSION  REAMERS 

Expansion 
Reamers 

PATENTED  1912 

SHELL  TYPE 

Group  I,  >o.  540 

A  reamer  of  the  highest  type  possess- 
ing' many  exclusive  features  that 

insure  maximutn  production  and 
100  per  cent  efficiency. 

Group  II,  Xo.  550 

This  well-designed,  moderate-priced 
production  reamer  is  especially 
adaptable  for  those  shops  where  a 
high  uniform  production  is  main- tained. 

Groap  III,  No,  560 

A  Kood  substantial.  low-priced 
reamer  intended  for  shops  wherfe  re- 

quirements are  more  or  less  limited. 

Reamers  that  Invite  Comparison 
WHY  do  Davis  Expansion  Reamers  invite  comparison? 

Because  comparison,  alone,  is  the  only  definite  method 
of  determining  the  superiority  of  one  article  over  the  other. 
Hence,  to  fully  emphasize  the  many  exclusive  features  and 
economical  advantages  that  mark  the  supremacy  of  Davis 
Expansion  Reamers,  careful  comparison  with  other  reamers 
is  invited.  The  reamer  purchaser  who  is  seeking  the  best 
value  on  the  market,  will  find  the  Davis  Reamer  the  most 
efficient  and  economical  tool. 

100%  EFFICIENCY 
Note  the  structure  and  method  of  expanding  these  reamers  as  shown 
in  above  illustration.  Accurate  adjustment  is  made  to  the  desired 
size  in  less  than  one  minute,  without  circular  grinding,  and  locking 

is  simple,  positive  and  rigid.  Blade  movement,  in  adjusting,  is 

forward  or  backward  in  tapered  slots,  with  ends  of  blades  pro- 
jecting and  cutting  in  advance  of  reamer  body,  or  perfect  bottom- 

ing. The  blades  are  firmly  held  with  hardened  and  ground  taper 
pins  that  are  not  disturbed  when  adjusting  reamer;  and  blades  are 
renewable  and  also  interchangeable  in  various  size  reamers. 

Remember,  Davis  Expansion  Reamers  have  no  equal  for  efficiency, 
economy  or  production.  They  stand  alone  as  supreme  over  all 
other  types  of  reaming  equipment. 

Made  in  all  sizes  and  styles  to  meet  all  requirements.  Send  for 
detailed  information  today. 

3706-26  Forest  Park  Boulevard 

St.  Louis,  Missouri 
ESTABLISHED  1903 

.Scientific  Methods  of   Holding   Blades   in   Reamer 

Fitting  the  taper  pins  at  ang^les  neeessai-y  to  create  perfect  bearing  alon? line  of  contact  in  the  blade  groove  enables  you  to  make  accurate  adjustment 
without  disturbing  the  taper  pins. 

LARGEST   EXCLUSIVE   MANUFACTURERS    OF   EXPANSION  BORING  TOOLS   AND   EXPANSION    REAMERS i 
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BARBER'COLMAN 

pr 

HoBBiNG  Machines 

Hob  Shaspening  Machines 

A 

Hobs-Milling  Cutters 

Lathe  Tool  Holders 

Universal  Vise  Chucks 

Tapping  Chucks 

ACCURATE  DEPENDABLE 

BARBER-COLMAM  COMPANY 
KOCKFORD,  ILL.  U.S .  A. 

113 
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Good  Tools  Reduce 
Maintenance  Costs 

Saving  a  few  hundred  dollars  by  purchasing  cheaper  machine  tools 

is  often  a  costly  "economy.  " 
From  the  minute  such  tools  start  work,  they  commence  to  waste 

repair  money.    This  may  continue  for  20  years. 

For  the  sake  of  future  maintenance  costs,  only  the  most  efficient 
machine  tools  deserve  consideration.  In  a  lathe  this  means  the 

Ryerson-Conradson  machine. 

Ryerson-Conradson  Engine  Lathes  embody  such  work-speeding 
features  as  centralized  operating  controls,  shifting  of  feeds  and  speeds 
while  the  spindle  is  in  motion,  and  unusual  facility  of  thread-cutting. 
On  the  average  shop  jobs  they  have  reduced  the  time  consumed 
by  25%. 

Bulletin  1301  gives  the  details — Ask  for  it 

Joseph  I  Ryerson  &  Son  rNG 
Established  1842  Incorporated  1888 

PLANTS:  CHICAGO  ST.  LOUIS  DETROIT  CINCINNATI  BUFFALO  NEW  YORK 
BRANCH  OFFICES:        MINNEAPOLIS  MILWAUKEE  DENVER  TULSA  HOUSTON  SAN  FRANCISCO 
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Guesswork  vs.  Certainty 

The  inspector  seldom  knows  just  why  a  screw  will 

not  enter  the  ring  gage,  but  he  usually' assumes  it  to be  oversize.  In  the  majority  of  cases  his  guess  is 
wrong,  as  can  readily  be  proved  by  the  Hartness 
Screw  Thread  Comparator.  Note  the  illustration 
at  the  right. 

Instead  of  the  screw  thread  being  oversize,  the  P.  D. 
is  in  reality  .007  undersize.  The  reason  why  the 
screw  will  not  go  into  the  female  gage  is  shown  by 
a  glance  at  the  Comparator  Chart.  Its  only  bearing 
in  its  mating  part  is  indicated  by  the  arrows,  which 
show  that  the  lead  is  short  and  the  root  is  full. 

The  Hartness  Screw  Thread  Comparator  not  only 
tells  you  there  is  trouble  but  it  makes  clear  just  what 
and  where  the  trouble  is.  It  is  easy  to  see  every 
feature  of  your  thread,  for  the  Comparator  magnifies 
everything  200  times. 

When  you  can  see  your  thread  troubles  you  can 
soon  end  them. 

The  Comparator  besides  is  ten  times  as  fast  as  the 

gage  method. 
May  ive  send  you  the  rest  of  this  convincing  story  of  the 
superiority  of  this  sturdy  shop  production  tool  for  your 
thread  inspection. 

Jones  &  Lamson  Machine  Co.,  Springfield,  Vt.,  U.  S.  A. 

aiiuiMiuiiinniriiiiiiiiiiiMiiiiiiiniiiiiiiiitiiiuiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiL:     iyinilMniiliiiiiiNiriiriiiitiiiiiiiriniiuiiiiriniiiiiiiniiiuiiiMiKuiiMniiiniiitiiiiiniiiiiiiniiiiimiiiiiiiiiiniininiiiiiiimiinimirninie «1 

^Universal" 
Hack  Saw  Blades 

I  Cut  Down  Wheel  Truing 
I  Expense.  Use  Dickinson 
I  Diamond  Tools 

pur  hack  saw  missionary  man 

will  be  glad  to  demonstrate  the 

superior  quality  of  these  famous 
blades. 

MILLERS  FALIS -  TDDLS 

"•^^ft^ 

=  i     They   are   thoroughly   reliable   and    can  be  | 
=  I     depended  upon  to  give  results.  | 
I  =  We  are  proud  of  a  long  record  of  satisfactory  service  1 

I  I     THOS.  L.  DICKINSON,  38  GoW  Street,  New  York  City    I 
=  i      Successor  to  John  Dickinson  Established  1796    § 
I  ntiiiniiiMiuiiiiiiiiiiiiiiiiiiiiiiiiiMiiiuiiiiiiMUiiiiMniinMiiiiiiiiiiiiiiiiiiiiminiiiiiiiuiiiiiiniiiiMniiniiniiuiiuiiiiiiniitiriiiiiiiiiuJ! 

i  ̂iiiiiiiiiiniiniiiiniiiniiiitMniiiiiNiiniiiiitiiniriiinMiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiUiniiiiiJniiiiJiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiitlli 

MILLERS  FALLS  CO. 
Millers  Falls,  Mass.  | 

Manufacturers  of  Carpenters'  Tools,  Hack  Sawt  | 
and  Automobile  Tools  I 

aiiiiiiniiiiiniiiiuiraiiiraiiiiiiimiiiiiiiiiilliliiuiiiiuiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiJiiuiiiiiiiiiiiiiiiiiiiriiuiuniiiiiiR 

Electric  Industriml  Crane  Truck 

One  of  25  Types 

Each  Built  for  Special 
Lift  and  Carry  Service 

Request  Catalog  8Mt 

The  Elwell-Parker  Electric  Co. Cleveland,  Ohio  | 

iiiiiiiiiiiniiiiiiiiintiiiiiiiiiiiiiiiiiiiiiimiiiiiiniimaiii^ 

'jiiiniiiiiiiifiiiiHiiiiiiMiiiiiiiiitiiiiiiiiriiiiitiiiiiiiifiiiiiiiiiiiiiiiiiiii)iiiiiii)iiiiiiiiiiiiiiiiiiuiiiiiiiiiiuiiiiiiiuiiiitiiiiinuiiiiiiiiiiiiiiiM£ 

ROCKWOOD 
I  PRESSED  STEEL 

I  MACHINE   HANDLES 
I         Cold  Drawn 
I  from  Strip 
I  Steel       

tockwood   Han- 
dles are  Hollow  | 

and    Seamless,  | 

Combining    Strength    with  | 
Lightness,      Balance      and  = 
Uniformity  of  Shape.  Tell  | 

US    your    requirements    and    we  | 
will  send  you  sample  and  prices.  | 

ROCKWOOD  SPRINKLER  CO.  I 
of  MASSACHUSETTS  I 

I     General  Manufacturers  of  ^t°''''S''*''>„^*""  = 
I       Pressed  Steel  Products  142  QueL°"v™toSa  SU  E.G.  4  1 -iiniiiiiiiiuiiiiiiiiiiiiuiiiiiiaiinniiiuuiiiiiiiiiiniiniiuniMiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiniiiiiiiirihl 

riiiiiiiiiiimiiiiiiiiMiuiiiMiiuiiiiiiiiiiiiiiiiiniuiiiuiuiiiiiniiuiutiiiii 

gtiiuiimimiiiiiiumiiiiiiiiimimimiiiiiiitiimmiimiiimiiiimiiiiiiiiiiHiiiiiiuiimmiiiiiiiimiiimimiii 

FOUR  MEN  NOW  DO 
THE  WORK  OF 
EIGHT 
— at  a  New  ©rleans 
warehouse  with  a 
Lakewood  Tier  Lift 
Truck.  Learn  how 
similar  saving^s  can  be 
made  in  your  plant. 
4000  lb.  loads  every 
trip.  Write  today  for 
Series  *'A'*  installation 

folders  showing^  uses in  various  industries. 

LAKEWOOD 

Engineering   Co. 
Cleveland,  Ohio. 

SiiuiiiimiiiiiiiiiiiiunuiiiiiiiiiiiuiiuiiuiiiiiiiiiiiuiiiiiiiiiiiiuiiimiimiiiiimiiiiiiiiiMiiimiiimiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiimimi; 
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Reconditioning  Airplane  Motors 
at  Fairfield 

By  FRED  H.  COLVIN 
Editor,  American  Machinist 

How  motors  are  dismantled,  parts  repaired,  reas- 
sembled and  tested  ready  for  service — Salvaging 

parts  of  motors  for  future  use — Testing  the  timing 

THE  FAIRFIELD  Air  Intermediate  depot  is 
located  at  Fairfield,  Ohio,  nine  miles  from  Dayton, 
Ohio.  It  is  probably  more  familiar  to  many  by 

the  name  of  Wilbur  Wright  Field,  under  which  name  it 
operated  during  the  world  war.  The  function  of  its 
engineering  department  is  to  recondition  airplanes  of 
all  types,  including  motors.  It  repairs  or  salvages  parts 
where  practicable  and  carries  them  in  stock  for  future 
use,  if  the  whole  motor  cannot  be  rebuilt  for  further 
service.  The  same  is  true  of  wings,  struts  and  other 
parts  of  the  plane,  but  this  article  is  confined  to  the 
work  on  motors. 

The  reconditioning  as  carried  out  here  is  more  thai, 
ordinary  overhauling,  which  usually  means  only  tearing 
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ITG.  1— CLEANING  MOTORS  WITH  KEROSENK  SPRAY 

down,  cleaning,  inspecting  and  refitting  such  parts  as 
need  it.  It  is  necessary  to  make  many  parts  of  units 
and  to  enter  the  manufacturing  field  in  a  small  way. 
In  fact  about  15  per  cent  of  the  labor  cost  of  the  en- 

gineering department  consists  in  manufacturing  parts 
and  assemblies  from  raw  materials. 

Great  care  is  taken  to  keep  the  supply  of  spare  parts, 
either  new  or  salvaged,  in  compacct  but  easily  get-atable 

form.  The  keeping  of  the  stores  has  been  given 
considerable  attention  and  in  this  it  is  a  marked  con- 

trast to  many  shops  where  motors  of  various  kinds 
are  repaired.  The  work  at  Fairfield  is  well  organized 
and  executed  and  the  oflScers  and  men  responsible  de- 

serve much  credit  for  the  results  obtained. 
After  a  motor  has  been  completely  dismantled  the 

parts  are  thoroughly  cleaned  with  a  kerosene  spray  in 
the  hood  shovra  in  Fig.  1.     There  is  a  fan  at  the  back 

i
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FIG.   2 — THE  INSPECTION  ROOM 

which  exhausts  the  fumes  and  carries  them  up  through 
the  stack  to  be  seen  in  the  illustration.  The  parts  of 
the  motor  are  replaced  on  the  truck  shown  at  the  left, 
each  truck  containing  the  parts  of  a  complete  motor. 
The  parts  are  then  carried  to  the  inspection  department. 
Fig.  2,  where  each  one  receives  a  detailed  inspection. 

A  record  is  made  of  the  condition  of  each  part  and 
doubtful  ones  are  discarded  and  sent  to  scrap.  This  is 
noted  on  the  record,  and  new  or  salvaged  parts  art 
drawn  from  stock  to  complete  the  motor.  The  inspector 
is  provided  with  scales  for  weighing  pistons,  connect- 

ing rods  and  rod  assemblies,  as  well  as  with  gages  and 
micrometers  for  measuring  the  wear  that  may  havt 
taken  place.  Valve  springs  are  tested  for  strength  anc 

permanent  set. 
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column  and  a  scale  which  runs  from  zero  at  the  top  to 

340  at  the  bottom.  This  device  is  used  for  the  purpose 

of  measuring  the  flow  of  gasoline  through  the  car- 
buretor jets. 

'  If  any  parts  need  repairs  and  repairs  seem  feasible, 

the  parts  are  sent  to  the  proper  department  for  recon- 
ditioning. This  is  also  noted  on  the  dismantling  record, 

so  as  to  show  where  the  missing  parts  are.     After  all 

FIG.   3— CARBURETORS— TEST  AND  STORAGE 

Some  idea  of  the  method  of  storing  carburetors  and 

similar  parts  ready  to  be  drawn  from  stock  when  needed 

to  complete  the  assembly,  can  be  seen  in  Fig.  3.  This 

department  is,  as  will  be  seen,  provided  with  a  pressure 

FIG.  6   TESTING  IGNITION  WIRING  ASSEMBLY 

the  parts  of  the  motor  have  found  their  way  back  to  the 

truck,  they  are  ready  for  assembly. 

Such  parts  as  the  crankshaft,  camshaft  assembly  and 

cylinder  assembly  are  sent  to  the  sub-assembly  depart- 
ment. Here  they  are  carefully  gone  over.  A  crankshaft 

polishing  operation  is  shown  in  Fig.  4.     The  work 

IS 

FIG.   4— POLISHING  A  CRAXKSHAFT 

FIG 

ITRBI'TOR 

FIG.  5 — TESTING  ROOM  OF  IGNITION  APPARATUS 

done  in  an  engine  lathe  which  also  handles  a  variety  of 

Other  jobs.  Camshafts  and  rocker  arms  are  here  ̂ t^' 
to  the  camshaft  housing,  the  valves  are  ground  in  the 

cylinders  and  other  parts  are  well  on  their  way  toward final  assembly. 

In  the  meantime 'the  ignition  apparatus  is  tested  in  a 



June  28,  1923 Build  Bigger  Profits  with  Better  Equipment 

981 

FIG.  8— GENERAL  VIEW  OF  ASSEMBLY  LINE 

FIG.  9 — ASSEMBLING  A  MOTOK 

special  room,  part  of  which  is  shown  in  Fig.  5.  The 
generating  units  are  shown  in  position  on  the  cabinet 
which  contains  all  the  necessary  equipment  to  test  them 
thoroughly.  To  the  left,  behind  the  instrument  board, 
are  devices  for  testing  the  ignition 
cables  and  the  timing  of  the  distrib- 

utors. These  devices  are  shown  in 
Figs.  6  and  7  in  detail. 

The  whole  ignition  wiring  assembly 
is  placed  in  position  on  the  rack  and 
the  leads  clipped  over  the  dummy 
spark  plugs  as  shown  in  Fig.  6.  The 
dummy  plugs  have  sparking  points 
with  a  large  gap,  and  it  can  be  seen 
at  a  glance  whether  or  not  each  plug 
is  giving  its  spark  as  it  should.  The 
distributors  are  shown  on  the  front 
of  the  bench  and  are  driven  by  a 
small   motor   beneath. 

The  accuracy  of  the  timing  is  tested 
by  the  device  shown  in  Fig.  7.  The 
large  graduated  ring  is  set  into  the 
bench,  the  firing  points  being  indi- 

cated by  the  larger  graduations  on  the 

dark  portions  of  the  disk.  The  distributor  is  separated, 
the  body  or  distributor  portion  being  mounted  in  the 
center  of  the  ring  at  A,  supported  by  the  four  spokes. 
This  part  contains  the  breaker,  condenser,  etc.  The 
cover  is  mounted  at  the  right  at  B,  contact  being  made 
through  the  rod  C.  The  spark  takes  place  between  the 
pointer  and  the  ring.  The  large  diameter  of  the  ring 
makes  it  easy  to  follow  the  timing  of  the  spark. 

Equipment  of  Assembly  Department 

The  motor  assembly  department  shown  in  Fig.  8,  is 
equipped  with  roll-over  stands,  benches  and  all  neces- 

sary appliances.  The  trucks  with  cylinders  and  other 
parts  are  shown  at  the  left.  A  closer  view  of  the  motor 
assembly  is  shown  in  Fig.  9.  Here  the  crankshaft  of  a 
Hisjpano-Suiza  motor  is  shown  on  the  stand  with  the 
spade  connecting  rods  only  in  place  on  three  pins  and 
both  rods  on  the  pin  at  the  right. 

Fig.  10  shows  three  of  the  reassembled  motors,  a 

Liberty  in  the  center  and  a  "Hisso"  or  Hispano-Suiza 
on  each  side.  These  motors  are  now  ready  to  be  tested. 
The   testing  .<?tand  shown   in   Fig.    11    is   a  substantial 

FIG.   10— MOTORS  READY  FOR  TEST 
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FIG.  11 — TESTING  STAND 

frame  built  of  angles,  channels  and  plates.  The  radia- 
tor and  its  connections  are  clearly  shown  as  well  as  the 

water-jacket  piping. 

By  following  the  methods  described  the  Fairfield  sta- 
tion keeps  a  supply  of  motors  ready  for  service  at  a 

moment's  notice. 

Medicine  and  Surgery  as  Practiced  in 
Industrial  Plants 
By  Dr.  H.  S.  Mueat 

Chief   Surgeon,   The   American   Rolling   Mill   Co. 

In  1911  the  American  Rolling  Mill  Co.  engaged  a 

surgeon  to  care  for  accident  cases  and  to  study  the 

company's  medical  needs.  He  began  with  two  small 

dispensaries.  Now,  we  have  a  new  hospital,  modern  in 

every  respect,  and  thoroughly  equipped.  We  have  a 

colored  club  hospital,  plant  dispensaries,  treatment  room, 

and  physical  examination  room.  Hand-conveyed 
stretchers  have  given  way  to  motor  ambulances.  And 

from  the  sole  care  of  accident  cases,  the  medical  depart- 
ment now  treats  the  employees  for  injuries  or  ailments 

beyond  those  coming  under  the  provisions  of  the  State 

compensation  law.  So  long  as  a  man  is  on  the  job,  he 
is  entitled  to  the  medical  service,  which  is  free. 

The  main  hospital  has  waiting,  dressing,  sterilizing, 
drug  dispensing  rooms;  and  office,  kitchen,  dining  and 
living  rooms  for  the  matron ;  a  fully  equipped  operating 
room  and  wards  for  patients.  A  complete  laboratory  is 
provided  where  analyses  of  all  kinds  both  microscopical 
and  chemical  can  be  made,  and  one  of  the  latest  Kelly- 
Koett  transformer  type  X-Ray  machines  is  in  use. 

The  dispensaries  are  maintained  for  the  convenience 
and  care  of  men  who  may  become  sick  or  are  injured 
while  at  work  in  the  plant.  At  the  shop  dispensaries, 
sick  and  injured  men  are  cared  for  promptly.  These 
dispensaries  are  complete  little  hospitals  in  themselves, 
with  waiting,  dressing,  drug  and  special  treatment 
rooms,  and  a  rest  room  for  girls  working  in  departments 
nearby. 

The  personnel  of  the  medical   department  normall;^ 

An  extract  of  a  speech  made  af  the  National  Conference  of 
Business  Paper  Editors  at  Middletown,  Ohio. 

consists  of  three  full-time  physicians,  six  graduate 

female  nurses,  and  five  experienced  male  nurses,  three 
clerks,  a  matron  and  two  janitors. 

The  scope  of  the  work  done  by  the  department  has 

gradually  widened.  In  the  beginning  no  attempt  was 
made  to  treat  the  minor  ailments  of  employees  of  the 

company,  even  though  they  were  on  duty.  The  work 
was  confined  entirely  to  the  care  of  accidents  that 

occurred  in  the  plant.  Today  the  medical  department 

not  only  administers  to  a  man's  needs  when  he  is 
injured  in  the  plant,  but  he  is  free  to  come  to  any  one 
of  the  various  dispensaries  for  any  injury  or  ailment, 
either  real  or  imaginary,  so  long  as  he  is  on  the  job. 

Knowing  the  Workman  and  His  Duties 

The  physicians  and  nurses  try  to  keep  in  close  touch 
with  the  kind  of  work  the  men  are  doing  in  the  shops?, 

not  only  that  they  may  better  understand  how  this,  that, 
or  the  other  accident  happened,  but  that  they  may  know 

the  men  themselves.  This  personal  acquaintance  gives 
each  a  better  understanding  of  the  other  and  greatly 
facilitates  the  work  which  is  of  mutual  interest  to  the 
company  and  the  injured  employee. 

The  physical  examination  department  is  primarily  a 
safe-guard  to  the  health  of  the  employees.  Every  appli- 

cant for  employment  is  given  a  careful  physical  exami- 
nation. This  is  of  great  assistance  to  the  employment 

department  in  placing  a  man  in  the  position  for  which 
he  is  best  suited  physically  and  mentally.  Subsequent 
examination  and  treatment  are  given  to  men  whose 

health  requires  it  and  not  infrequently  defects  and  in- 
cipient disease  conditions  are  detected,  which  can  be 

corrected  before  they  become  serious  and  without  the 
loss  of  time  to  the  patient.  These  consist  principally  of 

diseases  of  the  heart,  kidney,  lungs,  and  similar  afflic- 

tions.   '■ 

In  the  case  of  accidents,  the  nurse  or  physician  who 
attends  the  injured  employee  takes  a  complete  history 
of  the  case.  In  the  case  of  a  more  serious  injury  the 

safety  engineer  is  notified  at  once.  He  immediately 
investigates  to  determine  whether  the  accident  is  due 
to  any  existing  conditions  in  the  mill.  If  so,  he  gets 
busy.  But  if  the  evidence  given  in  the  history  of  the 
case  indicates  that  the  accident  might  have  been  the 
result  of  a  defect  of  hearing,  sight  or  some  other 

physical  or  mental  defect,  corrective  steps  are  taken  at 
once.  If  this  cannot  be  done,  the  company  physician 

usually  recommends  a  transfer  to  some  such  work  where 
the  injured  employee  will  not  be  as  liable  to  injury  or 
to  injure  someone  else. 

Systematic  educational  talks  are  also  given  to  various 
groups  of  employees  in  the  shops  along  the  line  of 
safety  and  preventive  medicine.  It  is  believed  that  it 
is  better  to  prevent  an  accident  than  to  take  care  of 
one  who  has  been  injured.  And  for  the  same  reason 
it  is  far  better  to  remove  the  cause  of  sickness  and 
disease,  thus  preventing  employees  from  becoming  sick, 
than  to  treat  them  after  they  are  ill.  There  is  no  more 
important  and  necessary  work  in  the  field  of  industrial 
medicine  and  surgery  than  guarding  the  life  and  health 
of  the  workers. 

Industrial  medicine  and  surgery  is  one  of  the  greatest 
specialities  in  the  realm  of  medicine,  for  it  not  only 
anticipates  the  care  of  a  man  when  he  becomes  sick  or 
injured,  but  it  includes  the  whole  field  of  preventive 
medicine  and  the  eradication  of  the  cause  of  the  disease. 

Armco  believes^  it  means  better,  healthier  and  happier citizenship. 
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Tooth-Forms  of  Green,  Burnished, 
Hardened  and  Ground  Gears 

By  K.  L.  HERRMANN 
Asst.  Manager,  Methods  &  Standardization  Department, 

The  Studebaker  Corporation 

Instruments  for  checking  tooth  forms  and  spacing — Plotting 
the  curves — Errors  due  to  inaccurate  machines — Errors  due 

to  hardening  and  their  correction 

BECAUSE  in  gear  manufacture,  as  practiced  in 
motor  car  plants,  considerable  difficulty  is  had 
with  periodical  epidemics  of  gear  noises,  Mr. 

Wollering  of  the  Studebaker  Corporation,  directed  that 
a  definite  study  be  made  of  conditions  when  gears  are 
quiet  and  also  when  they  are  noisy,  with  a  view  of 
definitely  determining  the  elements  which  are  necessary 
in  the  production  of  quiet  gears.     It  was  with  this  in 

point  of  the  bell-crank  lever  allowed  to  contact  with 
one  of  the  teeth  as  shown.  With  the  dial  indicator  set 
to  zero  and  the  gear  moved  so  as  to  bring  successive 
teeth  in  contact  with  the  stop,  any  error  in  spacing  W'll 
be  shown  by  variation  of  the  indicator  from  the  zero 
point.  The  result  of  this  test  on  each  tooth  can  be 
plotted  on  cross-section  paper  as  shown  at  the  bottom 
of  the  illustration.    The  numbers  on  the  horizontal  line 

y  V 
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FIG.  1— TOOTH-FORM  COMPARATOR.     FIG.  2— FIXTURE  FOR  TESTING  TOOTH-SPACING 

mind  that  the  various  devices  and  curves  described  in 
the  following,  were  produced. 
The  device  for  comparing  the  tooth  contour. 

Fig.  1,  consists  of  a  dial  indicator  mounted  on  the 
slide  and  fitted  with  a  bell-crank  lever,  the  point  of 
which  bears  against  the  side  of  one  of  the  gear  teeth. 
Provision  for  moving  the  slide  a  definite  amount  is 
through  a  screw  having  a  graduated  dial.  With  a  gear 
in  place  it  will  be  seen  that  any  movement  of  the  slide 
will  cause  the  point  of  the  bell-crank  lever  to  traverse 
the  tooth  contour  and  that,  as  the  shape  changes,  an 
indication  of  the  change  will  be  shown  by  the  dial 

indicator.  The  change  in  shape  at  each  0.01  in.  move- 
ment of  the  slide  is  plotted  on  cross-section  paper  with 

the  result  as  shown  in  the  lower  part  of  the  illustration. 
A  somewhat  similar  fixture  for  checking  the  .spacing 

or  indexing  is  shown  in  Fig.  2.  In  this  fixture  a  stop 
is  placed  between  any  two  teeth  of  the  gear  and  the 

A  paper  presented  at  the  Annual  Convention  of  the  American 
Gear  Manufacturers'  Association,  Cleveland,  Ohio,  April  21,  1923. 

represent  the  teeth  of  the  gear,  while  those  on  the 
vertical  line  represent  0.001  in.  each,  both  above  and 
below  the  neutral  line.  The  teeth  in  the  gears  are  num- 

bered and  as  each  tooth  is  indicated,  the  reading  on 
the  dial  indicator  is  plotted  at  the  intersection  of  the 
lines  showing  the  tooth  number  and  the  variation  of 
the  dial  indicator  from  zero.  After  all  the  teeth  have 
been  indicated  and  the  indicator  readings  plotted,  the 
chart  will  show  the  variation  in  spacing  between  the 
several  teeth  and  will  have  been  influenced  by  runout, 

variations  in  tooth  form,  etc.  The  curve  produced,  how- 
ever, will  be  a  fair  representation  of  the  accelerating 

and  decelerating  influence  which  the  errors  have  on  the 

gears  involved. 
Gear  tooth-forms,  as  cut  on  standai'd  bobbing  ma- 

chines, are  shown  in  Figs.  3  and  4.  Those  in  Fig.  3 
were  from  gears  cut  on  a  machine  considered  to  be  in 
good  condition  at  the  time  the  curves  were  made,  while 
those  in  Fig.  4  are  from  gears  cut  15  months  later, 
after    every    effort    had    been    made    to    improve    the 
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PIG. 
PIGS.  3  AND  4— TOOTH  CURVES  FROM  GREEN  GEARS,    PRODUCED  BY  HOBBING 

5— TOOTH-CURVES  PRODUCED  ON  A    DIFFERENT  TYPE  OF  MACHINE  FROM  THOSE  IN  FIGS.  3  AND  4 

accuracy  of  the  machines  and  to  maintain  them  in  the 
very  best  possible  repair.  In  these  illustrations,  the 
curves  showing  the  coast  and  drive  sides  of  the  gears 
were  plotted  against  each  other,  no  reference  being 
made  to  any  master  curves.  The  curves  shown  in  Fig.  3 
are  from  gears  cut  on  the  same  machine  with  the  same 
hob,  while  those  shown  in  Fig.  4  are  from  gears  cut  on 
a  number  of  different  machines  and  by  different  hobs. 
The  improvement  in  the  curves  in  Fig.  4  over  those 
shown  in  Fig.  3  speaks  well  for  the  efforts  of  the  produc- 

tion division  to  improve  the  accuracy  of  the  machines. 
The  curves  shown  in  Fig.  5  were  plotted  from  the 

teeth  of  gears  cut  on  a  different  type  of  machine  than 
referred  to  in  Figs.  3  and  4,  while  the  curves  in  Fig  6 

are   from   gears   cut   by   a   system    perhaps   the   oldest 
known,  the  rotary  type  single  cutter  method. 

Attention  is  called  to  the  curves  in  Figs.  5  and  6, 
which  represent  spacing  and  especially  to  those  in  Fig  6, 
which  were  cut  with  a  Brown  &  Sharpe  rotary  cutter. 
The  most  interesting  detail  of  these  illustrations  is  that 
the  old  Brown  &  Sharpe  system  of  gear  cutting  should 
be  found  at  this  late  date  to  be  at  least  equal  to  any 
of  the  several  systems  in  general  use  at  this  time. 
Apparently  the  reasons  for  this  superiority  of  the  old 
system  are  that  once  the  cutters  are  made  to  the  proper 
form  (and  the  cutters  used  on  the  gears  in  question 

were  form-ground,  eliminating  the  hardening  distor- 
tion), will  produce  this  form  indefinitely;  tha'Jthe  work 
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spindle  of  the  machine  is  locked  in  place  after  indexing, 

and  that  errors  of  the  gears  driving  the  various  com- 

ponents of  the  machine,  result  in  little  if  any  influence 
in  the  finished  product. 

The  foregoing,  together  with  the  many  details  charted 

in  the  development,  led  to  the  conclusion  that  either 

the  old  system  must  be  reverted  to  or  a  gear-cutting 
machine  produced  of  a  very  simplified  type  in  which 

the  generating  errors  could  be  reduced  to  a  minimum. 

The  latter  has  been  done  and  the  curves  shovra  in  Fig.  7 

are  from  gears  produced  on  such  a  simplified  hobbing 

machine.  Instead  of  the  usual  thirty-five  or  more  gears, 

this  machine  has  in  its  hob-spindle  and  index  train  only 

Jour  gears,  three  spindles  and  two  thrust  collars,  and 
at  the  same  time  it  is  capable  of  cutting  all  the  spur 

gears  used  in  motor  car  or  truck  production. 

A  general  view  of  this  machine,  as  built  by  the 
Cincinnati  Gear  Cutting  Machine  Co.,  is  shown  in  Fig.  8 

and  it  will  be  noted  that  outboard  bearings  are  omitted 

both  from  the  hob  and  work  spindles.  The  lever  in  the 

center  of  the  machine  is  for  the  rapid  traverse  of  the 

work  to  and  from  the  cutter.  Because  a  great  many 

of  the  parts  in  the  conventional  hobbing  machine  have 

been  eliminated,  the  spindles,  thrust  collars  and  gears 

have  been  made  proportionately  larger,  providing  long 

life,  reducing  the  necessity  for  adjustment  to  a  min- 
imum and  producing  a  more  uniform  product  with  the 

least  possible  manual  labor.  At  the  same  time,  the 

rigidity  of  the  machine  enables  far  greater  production 
per  hour  and  longer  life  to  the  cutters. 

All  of  the  spindles  and  gears  in  this  machine  which 

could  possibly  contribute  to  errors  in  the  gear  being 
cut,  are  shown  in  Fig  9. 

We  are  indebted  to  Pratt  &  Whitney  for  our  renewed 

interest  in  the  burnishing  of  gears.  Our  South  Bend 

plant  reports  very  good  results  from  the  experiments 
with  the  Pratt  &  Whitney  burnishing  method.  At  our 

Detroit  plant,  a  burnishing  equipment  was  made  with 
gears  of  a  true  involute  form.  Gears  of  various  tooth 

shapes  were  then  burnished  with  a  view  of  determining 
the  amount  of  improvement  made  by  burnishing. 

The  short  dotted  lines  in  Fig.  10  represent  the  tooth- 
form  of  the  burnising  gear  while  the  heavy,  full  lines 

represent  the  form  of  the  green  gear  which  was  changed 
by  burnishing  to  a  form  corresponding  with  the  long 

FIG.  9— VITAL.  PARTS  OF  CINCINNATI  HOBBING  MACHINE! 

dash  line.  It  will  be  noted  that  Gear  No.  1  which  was 
at  least  0.003  in.  off  in  form  when  compared  with  the 
burnisher,  was  brought  to  within  0.001  in.  of  the  correct 
form.  Gears  Nos.  2,  3,  4  and  5  were  all  brought  within 
a  reasonable  working  tolerance  by  burnishing. 

(To  be  concluded  in  the  next  issue) 

Trigonometry  Problems  from  the 

Drafting  Room — Discussion 
By  Fred  J.  Browne 

But  for  the  editor's  note  I  should  have  been  inclined 
to  think  that  Mr.  Thompson  was  offering  the  readers  a 
fine  gymnastic  exercise  on  page  652  of  the  American 
Machinist. 

That  the  problems  are  solvable  goes  without  saying, 
but  I  think  that  in  the  shop,  it  would  be  wise  to  forget 
that  there  is  any  such  science  or  art  as  mathematics, 
and  trust  to  accurate  laying  out  by  means  of  the  tools 
with  which  draftsmen,  patternmakers  and  mechanics  are 
fully  conversant. 

By  this  method  I  find  two  solutions  for  Problem  1. 
The  required  dimension  may  be  either  3  or  l-k.  Now 
I  do  not  suppose  that  it  is  immaterial  as  to  which  one 
is  used,  so  I  feel  justified  in  believing  that  Mr.  Thomp- 

son has  omitted  some  dimension  or  angle,  which  if  given 
would  probably  present  this  question  in  a  very  different 
light.  With  regard  to  Problem  2,  here  again  accurate 
drafting  and  measurement  will  be  of  service,  and  I 
think  there  would  not  be  many  thousandths  of  an  inch 
error  in  using  a  square  9?J  in.  to  a  side. 

Trigonometry  is  a  fine  and  useful  servant,  but  a 
darned  bad  master.  Do  not  always  drag  in  the  poor 
beastie  where  plain  careful  drafting  and  figuring  are 
as  accurate  as  necessary  and  much  quicker,  not  to 
mention  so  much  more  understandable  by  the  plain  man. 

no.  8— HOBBING  MACHINE  MADE  BT   CINCINNATI  GEAR 
CUTTING  MACHINE  CO. 

German  Railroads  to  Try  Turbine  Locomotives 
Great  savings  in  coal  are  expected  to  be  effected  by 

the  German  railroads  through  the  use  of  turbine  steam 
locomotives,  the  first  of  which  is  to  be  completed  in 
the  Krupp  works  this  summer,  according  to  a  statement 
made  recently  to  the  budget  committee  of  the  Reichstag 
by  an  official  of  the  ministry  of  transportation.  By 
the  end  of  1926  no  more  hand  brakes  will  be  used  on 

the  German  railroads,  which  is  said  to  mean  a  reduc- 

tion of  at  least  30,00"0  men  in  the  operating  force. 
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Economic  Hindrances  to  Standardization 
By  WALTER  J.  MATHERLY 

The  fundamental  problem  of  economic  change — An  analysis 
of  the  hindrances  to  such  a  change — Conservative  policy  of 
manufacturers  regarding  changes  in  methods  of  production 

THE  FUNDAMENTAL  problem  in  standardizing 
American  industry  is  the  problem  of  economic 
change.  When  producers  approach  the  policy  of 

simplifying  excessive  variety  and  standardizing  manu- 
facturing methods  and  practices,  they  face  a  trans- 

formation in  industrial  technique  and  encounter  a 
multitude  of  obstacles.  It  is  impossible  to  transfer 
from  the  old  w^ay  of  doing 
things  to  the  new  without 

running  into  numerous  re- 
adjustments involving  far- 

reaching  economic  effects. 
Any  transition  from  exist- 

ing methods  to  new  methods 
is  always  attended  with  a 
large  number  of  economic 
difficulties.  In  adopting 
standardization,  American 
manufacturers  are  con- 

fronted with  a  varied  array 
of  economic  hindrances,  and 
unless  such  hindrances  are 
removed,  the  efficacy  of 
standardization  as  an  indus- 

trial policy  is  very  un- 
certain. 

Since  standardization  in- 
volves economic  change, 

what  are  the  economic 
hindrances  standing  in  the 
way  of  such  change?  With- 

out attempting  an  exhaustive  analysis,  the  hindrances 
may  be  summed  up  under  six  heads:  First,  the  custom 
of  manufacturing  to  order ;  second,  the  lack  of  standard- 

ization in  complementary  industries;  third  the  demand 
for  wide  variety  on  the  part  of  consumers;  fourth,  the 
possibility  of  loss  of  business;  fifth,  the  injurious  effect 

on  the  workmen;  and  sixth,  the  fear  of  cutthroat  com- 
petition and  the  tendency  toward  ultimate  industrial 

monopoly. 
Foremost,  perhaps,  among  the  various  economic 

obstacles  which  arise  in  standardizing  American  indus- 
try is  the  custom  of  manufacturing  to  order.  Many 

producers  have  for  decades  followed  the  plan  of  filling 
every  order  according  to  individual  specifications  and 
to  change  such  a  method  of  doing  business  would  entail 
many  readjustments  very  difficult  of  attainment.  While 
this  is  certainly  the  firmly  established  policy  in  many 
lines  of  manufacturing,  nevertheless  it  is  argued  that 
such  a  policy  is  not  unalterable.  When  a  better  policy 
arises,  the  old  must  give  way  to  the  new.  Without 
doubt  this  is  exactly  what  is  happening  with  regard  to 
standardization.     Instead  of  producing  commodities  to 

THE  ECONOMIC  hindrances  in  stand- 
ardizing American  industry  may  be 

summed  up  under  six  heads:  first,  the  system 
of  manufacturing  to  order;  second,  the  ab- 

sence of  standardization  in  complementary 
industries ;  third,  the  demand  for  wide  variety 
on  the  part  of  the  consumers;  fourth,  the 
possibility  of  loss  of  business;  fifth,  the  in- 

jurious effect  on  the  workmen;  sixth,  the  fear 
of  cutthroat  competition  and  the  tendency 
toward  ultimate  industrial  monopoly. 

While  some  of  these  hindrances  are  purely 
imaginary,  nevertheless  they  are  present; 
and,  if  the  movement  for  standardization  is 
to  continue  to  gain  adherents,  find  a  place  in 
a  growing  number  of  manufacturing  plants 
and  become  the  means  of  improving  the 
general  industrial  productiveness  of  the  nation 
provision  must  be  made  for  their  removal. 

suit  the  whims  of  individual  customers,  the  most  effi- 
cient system  is  to  manufacture  goods  for  stock  or  for 

the  general  market.  A  manufacturer  of  store  fixtures, 
for  example,  has  pointed  out  that,  instead  of  following 
the  antiquated  wasteful  method  of  competitively  bidding 
for  jobs,  he  concentrated  on  a  few  standard  items,  doing 

"twenty  times  as  much  business"  after  standardization. 
That  manufacturing  ac- 

cording to  individual  speci- 
fications is  uneconomical  is 

almost  self  -  evident. 
Whether  orders  come  to 
the  factory  direct,  or 
whether  they  are  solicited 

by  bidding  against  com- 
petitors, they  involve 

higher  production  costs 
than  when  a  small  number 
of  standard  articles  are 
fabricated  for  stock,  since 

the  latter  facilitates  quan- 

tity production  and  in- 
volves less  frequent  set-ups 

of  machinery  and  stoppages 
in  labor  force.  Not  only 
are  the  frills  or  variations 
called  for  in  special  orders 
more  costly  in  themselves 
than  standardized  products, 

but  through  indirect  re- 
sults, particularly  in  in- 

creased overhead  cost  and  general  tendency  to  slow  up 
labor  and  machinery,  they  place  production  on  a  more 
expensive  basis  as  a  whole.  Moreover,  where  the  manu- 

facturer secures  the  jobs  upon  which  he  works  by  bid- 
ding against  other  manufacturers,  he  must  charge  to 

sales  overhead  or  some  other  account  the  losses  of  labor 
and  time  resulting  from  the  jobs  which  he  seeks  but  fails 
to  obtain.  Consequently,  there  is  no  question  but  that 
the  custom  of  manufacturing  to  order  is  extremely 
wasteful;  but  this  does  not  remove  the  fact  that  in 
standardizing  American  industry  the  change  from  an 
unstandardized  to  a  standardized  system  is  fraught  with 
serious  economic  difficulties,  and  to  effect  the  change 
successfully  there  must  be  provisions  for  reducing  losses 

to  a  minimum.  This  is  one  of  the  important  "hind- 
rances" to  standardization. 

In  addition  to  the  sell-then-make  policy  as  an  eco- 
nomic hindrance  to  industrial  standardization,  there  is 

the  lack  of  standardization  in  complementary  industries. 
The  chief  point  here  is  that  the  manufacture  of  any 
commodity  is  inextricably  bound  up  with  the  industrial 
processes  which  precede  and  follow  its  production,  and 
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to  standardize  at  all,  there  must  be  standardization  all 
along  the  line,  necessitating  activity  beyond  the  control 
of  any  one  producer.  While  it  is  perfectly  correct  that 
the  initiation  of  standardized  methods  in  any  one  trade 
involves  closely  allied  trades,  yet  it  is  argued,  and  quite 
logically,  that  the  situation  is  not  entirely  hopeless.  It 
is  not  an  impossible  task  to  bring  the  various  interested 
groups  together  through  some  system  of  co-operation. 
In  the  construction  industry,  for  instance,  much  is 

being  done  by  co-operation  among  associations  of  con- 
tractors, architects,  engineers,  producers  of  building 

materials  and  building  material  dealers.  In  the  paving- 
brick  industry,  progress  is  being  made  by  conference 
between  paving-brick  manufacturers,  construction  com- 

panies and  street  and  highway  engineers.  In  a  score  of 
other  industries,  similar  developments  are  taking  place. 
Thus,  while  the  lack  of  standardization  in  allied  indus- 

tries is  not  an  insuperable  barrier  in  standardizing 
industrial  practices,  neverthelees  it  is  a  barrier  and 
must  be  recognized  as  such  in  devising  ways  and  means 
for  the  general  adoption  of  standardization. 

Consumer's  Demand  for  Variety 
Just  as  the  absence  of  standardized  methods  in 

adjacent  or  related  trades  is  an  economic  hindrance  in 
standardizing  American  industry,  so  also  is  the  wide 
demand  for  variety  on  the  part  of  consumers.  While 
it  may  be  admitted  at  once  that  this  obstacle  is  difficult 
to  remove,  since  it  is  connected  with  human  tastes  and 
desires,  yet  it  is  not  as  fundamental  perhaps  as  it  at 
first  appears.  In  order  to  show  the  exact  nature  of  the 
problem,  it  is  necessary  at  the  very  outset  to  distinguish 
between  two  different  classes  of  customers:  First, 
those  who  occupy  the  intermediate  stage  in  the  dis- 

tributive process,  such  as  wholesalers,  jobbers  and 
retailers;  and  second,  those  who  occupy  the  final  stage, 
such  as  ultimate  consumers. 

In  so  far  as  intermediate  customers  are  concerned, 
the  problem,  considered  in  the  right  light,  is  relatively 
simple.  These  customers  must  be  approached  in  a  spirit 
of  co-operation.  The  success  of  marketing  standardized 
products  depends  upon  how  well  standardization  is  sold 
to  them  as  distributors.  They  occupy  a  strategic  posi- 

tion in  the  selling  process,  and,  without  their  aid,  the 
whole  movement  may  result  in  utter  failure.  If  they 
are  handled  properly  and  are  once  convinced  that 
standardized  goods  are  cheaper  and  of  better  quality 
than  unstandardized  goods,  they  will  convince  the  final 
consumer. 

The  final  consumer,  however,  must  not  be  relegated  to 
a  place  of  secondary  importance.  J.  T.  Dorrance, 
President  of  the  Joseph  Campbell  Co.,  has  very 

pertinently  argued  that  "any  plan  of  merchandising  or 
manufacturing  which  is  not  founded  on  the  principle 
that  the  consumer  is  the  ultimate  judge  and  jury  in 
deciding  the  success  or  failure  of  any  business  is  funda- 

mentally unsound.  It  would  seem  that  a  general  accept- 
ance of  the  truth  of  this  principle  should  guarantee 

an  undeviating  observance  of  its  practice.  Strangely, 
it  does  not.  Always  has  there  been  a  tendency,  an 
unconscious  one,  perhaps,  but  all  the  more  insidious  for 
that  reason,  to  fashion  policies  along  lines  which  please 
the  intermediate  customer  to  the  detriment  of  the 
eventual  purchaser  and  therefore  to  the  detriment  of 
the  producer  himself.  This  is  a  step  towards  unneces- 

sary complexity,  towards  expensive  extras  and  compli- 
cations." Along  the  same  line,  George  A.  Galliver, 

President    of   the    American    Writing    Paper    Co.,    has 

said:  "We  used  to  make  2,000  varieties  of  product. 
But  we  discovered  that  the  variety  was  due  not  to  the 
demand  of  final  consumers  but  to  the  competitive  inter- 

ests of  jobbers  and  middlemen.  So  we  cut  out  nine- 

tenths  of  our  grades." 
What  the  eventual  purchaser  demands  depend." 

largely  upon  what  he  has  been  accustomed  to  have.  As 
illustrative  of  this  point,  it  was  the  custom  in  tool 
making  to  put  a  bright  finish  on  every  tool.  There 
was  no  particular  reason  for  doing  this,  but  toolmakers 
did  it  just  the  same.  During  the  war,  a  tool  manu- 

facturer decided  to  use  a  smooth  black  finish  non- 
rusting  in  quality,  and  while  buyers  resented  the  change 
at  first,  they  soon  became  accustomed  to  it,  sales  in- 

creased, and  the  manufacturer  was  able  to  install  new 

equipment  adaptable  to  large-scale  production.  This 
same  toolmaker  also  found  that  consumers  had  been  in 

the  habit  of  demanding  white  handles  for  sledge  ham- 
mers, not  because  the  color  of  the  handles  improved 

the  hammer,  but  because  they  had  been  used  to  white 
handles.  To  make  these  handles  required  the  utiliza- 

tion of  the  sap  of  hickory  and  left  the  heart,  in  spite 
of  the  fact  that  the  heart  is  just  as  tough  as  the  sap 
and  is  really  more  impervious  to  worms.  Seeing  this, 
the  tool  manufacturer  began  to  use  both  the  heart  and 
sap  and  stain  the  handles  a  mahogany  color,  and  as 
a  result  he  discovered  that  the  market  absorbed  his 
product  faster  than  he  could  fabricate  it. 

Furthermore,  the  bulk  of  the  consuming  public  con- 
fines its  purchases  to  a  relatively  few  type  of  goods. 

According  to  the  report  of  Hoover's  committee  on 
"Elimination  of  Waste  in  Industry,"  one  manufacturer 
of  sack  suits,  turning  out  forty-three  models,  found 
93  per  cent  of  his  sales  concentrated  in  eleven  models; 
another  manufacturer,  turning  out  thirty-one  models, 
found  85  per  cent  concentrated  in  fourteen  models ;  and 
still  another,  turning  out  twenty-one  models,  found  95 
per  cent  concentrated  in  nine  models.  Likewise,  a 
manufacturer  of  overcoats,  turning  out  twenty-six 
models,  discovered  89  per  cent  of  his  sales  concentrated 
in  fourteen  models;  and  another,  turning  out  twenty 
models,  discovered  94  per  cent  in  eight  models. 

263,000  Possible  Combinations 

As  additional  evidence  in  this  connection,  L.  W. 
Wallace,  President  of  the  Society  of  Industrial  Engi- 

neers, said  before  the  1921  spring  convention  of  that 

society  that  "in  a  given  plant  86J  per  cent  of  the  annual 
production  is  invested  in  eight  models,  yet  some  thirty- 
odd  are  produced.  As  low  as  one  of  a  given  model  is 
manufactured  a  year.  In  this  plant,  the  production 
schedule  is  largely  based  upon  the  13}  per  cent  with 
the  resulting  fluctuations  in  the  number  of  people  em- 

ployed and  the  intensity  with  which  the  plant  and 
equipment  are  used.  In  this  plant  also,  one  can  select 

a  unit  of  product  from  263,000  possible  combinations." 
Moreover,  in  the  Walworth  Manufacturing  Co.,  pro- 

ducing 17,000  varieties,  it  was  discovered  that  from  60 
to  65  per  cent  of  the  business  figured  on  a  tonnage 
basis  was  placed  among  610  items.  Consequently,  it 
would  appear  that  consumers  do  not  demand  a  huge 
variety  of  manufactured  products,  entailing  excessive 
wastes  in  the  operation  of  industrial  plants.  But 
whether  this  is  true  or  not,  it  is  impossible  to  eradicate 
all  variety  at  once;  and,  until  consumers  are  educated 
to  accept  standard  goods,  the  fear  of  the  consuming 
public  will  always  act  as  a  big  drawback  in  standardiz- 

ing the  activities  of  American  industrial  enterprises. 
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There  is  not  only  the  varied  demand  of  consumers 
which  stands  as  an  economic  hindrance  in  the  way  of 

standardized  manufacturing,  but  there  is  also  the  pos- 
sibility of  loss  of  business.  Manufacturers,  as  a  rule, 

are  conservative,  and  they  ordinarily  move  slowly  in 
giving  up  the  well  tried  for  the  more  or  less  theoretical 
and  untried  methods  of  production.  There  is  a  fear  of 
decrease  in  the  volume  of  output,  and,  of  course,  this 
is  quite  natural.  But  even  if  a  loss  does  occur  in 
cutting  out  those  producls  for  which  there  is  an  infre- 

quent demand  and  centering  on  a  few  standard  items, 

the  loss  is  largely  temporary.  While  competitoi-s  may 
get  a  few  orders  for  a  special  style  or  two  and  while 
there  may  be  some  waste  in  scrapping  reduced  lines, 
as  in  case  of  a  producer  of  sanitary  pottery  ware  who 
scrapped  twenty-seven  carloads  of  molds  as  a  result  of 
introducing  standardization,  yet  the  bulk  of  the  trade 
will  be  retained  and  immediate  losses  will  be  offset  by 
the  permanent  gains  in  specialization  and  quantity 

production.  Even  the  few  customers*  who  go  elsewhere 
because  they  cannot  get  the  special  types  or  models  to 
which  they  have  been  accustomed  will  return  sooner 
or  later,  since  the  standardized  products  are  cheaper 
and  represent  better  quality  and  since  the  manufacturer 
is  able  to  provide  the  customer  with  quicker  and  more 
eflftcient  service  in  shipping  and  in  supplying  repairs, 
and  so  on. 

There  are  some  manufacturers  who  argue  that  stand- 
ardization is  fine,  but  that  it  cannot  be  applied  to  their 

business:  they  sell  exclusively  to  wholesalers  and  job- 
bers and  unless  they  carry  a  complete  line  they  will 

lose  their  customers  to  their  competitors.  While  this 
is  a  real  practical  difficulty,  yet  the  way  out  is  easy 
when  purchasers  once  understand  that  by  dividing  their 
orders  between  various  standard  producers  they  can 
materially  benefit  in  price.  Since  the  producers  concen- 

trate on  one  or  a  few  products,  they  can  secure  longer 
runs,  increase  the  pioductivity  of  their  labor,  decrease 
overhead  costs,  improve  quality  and  lower  prices  to  cus- 

tomers; and  when  these  benefits  are  once  demonstrated 
to  the  distributing  world,  there  will  be  no  trouble 
in  holding  wholesalers  and  jobbers. 

Do  Changes  in  Style  Increase  Profits? 

Closely  related  to  the  idea  that  loss  may  occur  in 
applying  the  principles  of  standardization,  is  the 
notion  that  frequent  changes  in  style  are  necessary  in 
some  lines  of  industrial  operation,  especially  in  the 
clothing  industry,  since  such  changes  stimulate  sales 
and  as  a  consequence  increase  profits.  While  there  is 
no  denying  that  there  may  be  an  increase  in  sales,  yet 
it  is  very  doubtful  if  there  is  an  increase  in  profits. 
Many  manufacturers  vie  with  each  other  in  creating 
style  variation?  and  try  to  outguess  each  other  in  the 
models  and  designs  they  put  on  the  market.  A  large 
proportion  of  these  models  and  designs  do  not  take, 

because  they  do  not  hit  the  public's  fancy,  and  the 
losses  incurred  "offset  the  extra  profits  due  to  artifi- 

cially stimulated  purchases  by  style  changes."  Much 
more  economical  would  it  be  to  reduce  the  multitude  of 
styles  to  a  few  sensible  varieties  and  operate  industrial 
machinery  constantly  throughout  the  year,  manufac- 

turing for  stock  during  the  slack  season,  than  to  take 
the  chances  of  increasing  profits  by  doubtful  changes 
in  the  types  of  commodities.  But  even  if  all  of  this 
were  true,  still  the  fear  of  losing  business  by  stand- 

ardization is  a  decided  hindrance,  and  until  such  fear 
is  removed  the  progress  of  standardization  will  be  slow. 

Along  with  possible  business  loss  as  an  economic 
obstacle  in  standardizing  American  industry,  there  is 
the  threatened  injurious  effect  on  the  workmen.  The 
point  at  issue  in  this  connection  is  that  standardization 
resulting  in  the  minute  division  of  labor,  in  specializa- 

tion in  details,  and  in  continuous  operation  of  machinery 
destroys  the  initiative  of  the  workers,  throws  them  into 
ruts  and  makes  of  them  mere  machines.  While  without 
doubt  there  is  a  tendency  in  this  direction,  yet  Percy 
A.  Tonk,  after  somewhat  prolonged  experience  in  stand- 

ardizing the  manufacture  of  piano  stools  and  benches, 

has  said:  "We  find  it  possible  to  accept  the  benefits 
of  continuous  machine  operation  without  turning  the 

men  themselves  into  machines."  Of  course,  it  must 
be  remembered  that  this  is  the  point  of  view  taken  by 
employers :  tHe  employees  usually  take  just  the  opposite 
point  of  view. 

Standardization  and  Repetitive  Work 

While  on  the  face  of  things  it  may  appear  that  ini- 
tiative is  stamped  out  and  that  the  workmen  are  turned 

into  automatons,  nevertheless  it  is  argued  that  the 
opportunities  for  betterment  outweigh  the  opportunities 
of  danger.  On  account  of  the  repetitive  nature  of  each 
job,  the  laborers  are  able  to  improve  their  skill,  increase 
their  productivity,  and  enlarge  their  earnings.  Two 
cabinet  makers  are  in  a  position  to  do  three  times  more 
work  after  standardization  than  four  cabinet  makers 
did  before  standardization.  A  spirit  of  orderliness  is 

inculcated  into  the  working  force  and  there  is  "better 
attendance,  greater  promptness,  more  attention  to  work, 

better  workmanship  and  less  spoilage."  While  all  of 
these  claims  may  possibly  be  valid,  still  the  workers' 
attitude  must  be  considered;  and,  until  they  are  assured 
that  provisions  will  be  made  for  their  welfare,  the  fear 
of  injurious  results  will  continue  to  be  a  difficulty  of 
great  magnitude. 

The  final  economic  hindrance  to  industrial  standard- 
ization is  the  fear  of  cutthroat  competition  and  the 

tendency  toward  ultimate  industrial  monopoly.  Those 
who  present  this  phase  of  the  question  affirm  that  if 
every  producer  standardizes  his  goods,  everybody  will  be 
producing  the  same  thing  and  that  the  dog-eat-dog  spirit 
will  characterize  the  marketing  of  manufactured  products 
and  competitive  conditions  will  be  broken  down  to  the 
hurt  of  the  buying  public.  But  the  opponents  reply  that 
this  position  is  hardly  tenable  in  every  respect  because 
many  steps  can  be  taken  toward  standardization,  and 
details  of  design  can  be  simplified  without  eliminating 
particular  patterns  or  fundamentally  changing  the  com- 

petitive standing  of  industrial  enterprises.  Standard- 
ization of  sizes  alone  would  effect  huge  savings  and 

would  have  little  or  no  influence  on  the  competitive 
value  of  manufactured  goods.  It  must  be  admitted, 
however,  that  these  conclusions  are  rather  doubtful.  It 
looks  as  if  the  manufacturer  who  secures  the  greatest 
efficiency  and  lowers  his  costs  by  quantity  production 
will  be  in  a  position  to  undersell  his  competitors,  and 
will  sooner  or  later  secure  a  monopoly  in  his  particular 
trade  or  industry.  At  any  rate,  the  possibility  of  ulti- 

mate monopoly  stands  out  as  a  genuine  obstacle. 
While  some  of  these  hindrances  are  purely  imaginary, 

nevertheless  they  are  present ;  and,  if  the  movement  for 
standardization  is  to  continue  to  gain  adherents,  find 
a  place  in  a  growing  number  of  manufacturing  plants 
and  become  the  means  of  improving  the  general  indus- 

trial efficiency  of  the  nation,  provisions  must  be  made 
for  their  removal. 
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Book  Reviews 

Elements  of  Machine  Design.  By  Dexter  S.  Kimball, 

Dean  of  the  College  of  Engineering,  Cornell  Uni- 
versity and  John  H.  Barr,  Consulting  Engineer, 

Remington  Typewriter  Co.  Second  edition,  thor- 
oughly revised  and  enlarged.  Brown  clothboard 

covers,  6x9  in.,  446  pages  and  220  figures.  Pub- 
lished by  John  Wiley  &  Sons,  Inc.,  New  York,  N.  Y. 

Price  $4. 

The  second  issue  has  been  published  for  the  purpose 

of  changing  the  arrangement  of  the  material,  based  on 

experience  in  the  use  of  the  book,  and  to  insert  some 
additions  in  accord  with  modern  practice,  so  as  to 
make  the  subject  matter  more  valuable  to  students  and 
practicing  designers. 

While  mechanism  is  a  logical  part  of  machine  design, 

this  book  presupposes  a  previous  knowledge  of  that 

subject  as  well  as  mechanics  of  engineering.  With  this 
in  view,  the  book  begins  by  giving  the  fundamental 

principles  underlying  the  consideration  of  the  energy 

changes  in  a  machine,  and  the  maximum  forces  result- 
ing therefrom.  This  subject  is  but  briefly  outlined 

with  the  idea  of  clearing  up  typical  force  and  energy 
problems  other  than  those  relating  to  special  cases  and 
types. 

A  discussion  of  the  more  important  straining  actions, 

such  as  those  caused  by  the  useful  load,  frictional  re- 
sistance, the  weight  of  the  part  itself,  inertia  and 

centrifugal  forces,  temperature  changes  and  magnetic 

attractions,  is  given  in  chapter  three.  This  treatment 

also  presupposes  a  previous  knowledge  of  mechanics  of 

materials  and  is  discussed  partly  to  make  the  applica- 
tion of  the  various  formulas  to  engineering  problems 

somewhat  more  definite,  and  partly  to  present  such 
rational  theory  as  is  of  assistance  in  selecting  working 
stresses  and  factors  of  safety.  This  chapter  also  serves 
to  show  why  certain  equations  have  been  selected  in 
preference  to  others,  and  to  collect  in  conciiie  form  the 
more  important  equations  relating  to  stress  and  strain 
with  which  the  designer  needs  to  be  familiar. 

Chapter  four  deals  with  the  general  principles  and 
theories  of  friction,  lubrication  and  eflkiency.  The  re- 

mainder of  the  book  is  devoted  t  j  the  discussion  of  the 

more  important  machine  details,  showing  how  the  theo- 
retical considerations  and  equations  taken  up  in  the 

first  part  of  the  work  are  applied  and  modified  in 
practice. 

Among  the  subjects  the  design  of  which  are  discussed 
in  detail  are:  Constraining  surfaces,  both  sliding  and 
rotative;  axles,  shafting  and  couplings;  springs  for 
weighing  forces,  for  controlling  the  motion  of  members 
of  a  mechanism  and  for  absorbing  and  storing  energy ; 
tubes,  pipes,  cylinders,  flues  and  thin  plates;  rivet  and 
screw  fastenings;  keys,  splines  and  cotters;  force  and 
shrink  fits;  toothed  gearing;  belt,  rope  and  chain  trans- 

mission; the  applications  of  friction;  flywheels,  pulleys 
and  rotating  disks  and  a  hitherto  unpublished  chapter 
on  the  balancing  of  machine  parts. 

All  these  subjects  are  thoroughly  analyzed,  the  gen- 
eral considerations  and  theories  being  outlined,  the 

formulas  derived,  the  principal  practical  applications 
stated  and  in  most  cases  illustrated,  so  that  a  compre- 

hensive study  of  the  design  of  the  various  machine 
elements  is  set  forth. 

The  Mechanism  of  Machine  Tools.  By  Thomas  R. 
Shaw.  Three  hundred  and  fifty-one  pages,  8x10* 
in.,  433  illustrations,  cloth  boards.  Published  by 
Oxford  University  Press,  American  Branch,  New 
York.     Price,  $14. 

Commencing  with  a  short  history  of  the  invention 
and  development  of  the  basic  machine  tools,  the  book 
enters  into  a  description  of  many  of  the  production 
machines  made  in  both  the  United  States  and  Great 
Britain.  Mechanisms  of  the  drives,  feeds  and  various 

motions  are  fully  illustrated  by  reproductions  of  as- 
sembly drawings. 

Considerable  space  is  devoted  to  gearing,  design  of 
framework,  sliding  and  rotating  bearings,  transmis- 

sion of  power,  hand  and  automatic  control,  reverse 
motions,  and  trip,  indexing  and  locking  devices.  Some 

space"  is  devoted  to  the  materials  used  in  machine  con- struction and  the  physical  properties  and  tests  by  which 
the  most  suitable  materials  may  be  selected. 

While  the  illustrations  leave  nothing  to  be  desired, 
the  descriptive  text  of  the  various  mechanisms  is 
neither  as  full  or  clear  as  would  seem  to  be  necessary 
in  a  work  of  this  kind. 

Although  the  book  possesses  considerable  value  to 

designers  who  want  to  know  "how  the  other  fellow  does 
it,"  the  price  is  almost  prohibitive,  especially  when  it 
is  taken  into  consideration  that  much  of  the  material 
contained  therein  is  available  through  the  catalogs  and 
other  literature  of  the  builders  of  the  various  machines 
referred  to. 

The  book  is  rather  awkward  in  size  and  bears  the 
earmarks  of  having  been  reprinted  from  a  series  of 
magazine  articles. 

Automobile  Laboratory  Manual.  By  Frederick  F. 

Good,  A.  M.  One  hundred  and  eighty-six  pages,  5x7 
inches,  88  illustrations.  Published  by  the  McGraw- 
Hill  Book  Co.,  370  Seventh  Ave.,  New  York. 

As  stated  in  the  preface,  the  purpose  of  this  outline 
of  experiments  is  to  provide  a  progressive  series  of 
study  units  in  three  groups,  which  will  serve  as  a  basis 
for  the  organization  of  laboratory  automobile  classes 
for  beginners.  The  course  covers  a  systemmatic  intro- 

duction to  various  automobile  mechanics  and  a  study 
of  the  principles  involved.  The  course  outlined  also 
includes  practical  work  dealing  with  the  manipulation, 
disassembling  and  assembling  of  parts,  testing  for  and 
location  of  troubles,  the  making  of  adjustments  and 
doing  minor  repairs. 

It  differs  from  the  usual  book  on  the  automobile  in 
that  it  consists  entirely  of  different  series  of  questions 

concerning  the  different  parts  of  the  car.  This  is  be- 
cause it  is  a  guide  for  instructors  fully  as  much  as  for 

students,  and  it  outlines  a  very  complete  course  of 
automobile  instruction  in  this  way.  The  illustrations 
are  good  and  the  book  should  be  of  great  service  to 
instructors. 

Abstract  Census  of  Manufactures  — 1919.  This 
valuable  and  useful  publication  is  ready  for  delivery 
from  the  Superintendent  of  Documents,  Government 
Printing  Office.  Washington,  at  85c.  per  copy.  It  gives 
the  essential  detailed  and  classified  figures  of  the  census 
of  manufactures  for  the  calendar  year  1919. 

It  will  be  followed  by  a  volume  of  similar  scope 
covering  the  biennial  census  of  manufactures  for  the 

year  1921. 
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Control  Board  in  an  English  Locomotive  Shop 
By  I.  WM.  CHUBB 

European  Editor.   American   Machinist 

Celluloid  disks  of  different  colors  denote  parts 

delivered  to  various  shops — Date  wheel  determines 
certain   parts    are   due   in    particular   departments 

IN  AN  ARTICLE  on  the  locomotive  building  methods 
of  Armstrong,  Whitworth  &  Co.,  Ltd.,  Scotswood, 
near  Newcastle  (Vol.  54,  page  713,  of  the  American 

Machinist),  reference  was  made  to  the  control  board  by 
which  the  progress  of  the  work  in  the  shops  is  followed. 
For  this  purpose  in  the  production  office,  a  board  12x6 
ft.  is  placed  against  the  wall  and  is  divided  into 
squares,  each  of  which  bears  a  sprig  or  nail  on  which 
celluloid  disks  can  be  hung.  Horizontally  the  lines  of 
squares  relate  to  unit  assemblies  which  form  the  com- 

plete locomotive  minus  the  boiler  which  is  produced  in 
another  part  of  the  works  while  vertically  the  lines 
relate  to  dates,  the  board  covering  six  months. 

In  connection  with  the  control  board,  the  dating  wheel 
shown  in  Fig.  1  is  used,  the  control  board  or  chart  being 
shown  in  Fig.  2. 

The  dating  wheel  determines,  according  to  a  given 
plan,  when  the  material  is  due  in  the  stores,  when  parts 
are  due  in  the  machine  shop  and  when  due  in  the  erect- 

ing shop.  The  wheel  takes  the  form  of  two  short 
cylinders,  side  by  side,  pne  of  which  shows  the  order  of 
building  on  a  given  basis — usually  the  frame — while  the 
other,  divided  into  365  days,  shows  the  corresponding 
date.  To  determine  the  date  for  delivery  to  stores  or 
machine  shop,  etc.,  the  datum  line,  i.e.,  frame  line,  is 
placed  opposite  the  final  delivery  date,  and  the  appro- 

priate delivery  date  for  each  particular  unit  will  be 
found  opposite  the  corresponding  section  of  the  other 
wheel. 

The  Unit  Assembly  Method 

The  locomotive  as  far  as  here  manufactured  is,  of 
course,  divided  into  unit  assemblies,  to  each  of  which 
a  letter  with  number  is  given,  the  unit  being  further 
sub-divided  according  to  the  number  of  its  parts.  Thus, 
as  was  explained  in  the  article  referred  to,  A  might 
stand  for  the  boiler  and  A6  the  dome  and  cover.  These 
unit  assemblies  will  be  seen  set  out  on  the  right  of 
Fig.  2.  The  dates  having  been  determined  for  the  com- 

plete set  of  units  forming  the  locomotive,  green  oval 
disks  are  marked  in  India  ink  with  the  number  of 
sets  for  each  item  as  required  in  the  erecting  shop, 

"fhese  disks  are  hung  on  the  chart  according  to  the 
dates  determined.  It  is  usual  to  work  from  the  frames 
as  the  basis. 

For  particular  orders  the  chart  can  be  set  out  rapidly 
by  means  of  a  notched  cursor,  as  shown  at  about  the 
middle  of  the  illustration.  To  determine  the  present 
position  of  work  a,  second  cursor  is  employed  which 
can  be  moved  over  the  chart  and  is  shown  toward 
the  left  of  Fig.  2.  This  cursor  carries  disks  or  tabs 
of  forms  varying  according  to  the  orders  in  hand, 
the    forms    being    shown    at    the    top.     Then    apply- 

ing to  each  order  are  three  vertical  sets  of  disks,  the 
right  hand  row  showing  by  figures  written  on,  the 
number  of  sets  of  material  delivered  to  the  erecting 

shop,  while  the  center  row  relates  to  sets  in  the  ma- 
chine and  fitting  shops,  and  the  left  hand  row  is  for 

complete  sets  of  material  received.  These  three  sets, 
though  all  of  the  same  form  for  the  same  order,  differ 
in  color,  yellow  being  for  material  delivered  to  erect- 

ing shop,  red  for  sets  delivered  to  the  machine  shops, 
and  blue  for  complete  sets  of  material  received. 

The  yellow  disks  are  entered  up  daily  from  the  shop 

FIG.  1 — THE  DATK  WHEEL, 

delivery  notes  and  if  the  sets  thus  shown  are  the  full 
number  entered  on  the  green  disk  in  the  same  horizontal 
line  of  the  fixed  chart,  this  green  disk  is  removed.  Con- 

sequently green  disks  on  the  main  chart  mean  material 
yet  to  be  delivered  to  the  erecting  shop.  The  red  disks 
are  similarly  entered  up  daily  from  the  stores  delivery 
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notes,  and  blue  disks  from  particulars  obtained  from 
the  stores  department. 

The  third  runner  shown  at  the  right  of  the  illustra- 

tion, tabulates  the  unit  assemblies  with  their  letter 

numbers  and  others  at  the  right  for  the  ready  identi- 
fication of  the  horizontal  line  concerned.  The  chart 

shows  the  position  of  each  unit  assembly  of  any  order 

in  hand  as  regards  delivery  in  the  stores,  delivery  to 

the  machine  or  erecting  shop  and  also  shows  where 

it  should  be  at  a  given  date.  A  chaser  can  imme- 

diately deal  with  any  work  that  may  be  behindhand. 

Unit  assemblies  are,  of  course,  subdivided  into  their 

parts  and  records  are  kept  daily  in  the  production  offiise 

from  which  the  number  of  complete  sets  or  units  pro- 
duced can  be  determined. 

The  dating  wheel  enables  disks  to  be  placed  on  the 
chart  to  indicate  a  program  laid  down,  thus  actual 
progress  can  be  compared  with  a  program.  The  chart 
also  enables  the  production  department  to  supply  the 
sales  department  with  probable  dates  when  delivery  can 
be  made  on  prospective  orders  for  locomotives  or  on 
orders  at  present  in  negotiation  or  in  process. 

FIG.  2 — THK  CO>"TROI>  CH.ART 
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The  Federal  Reserve  Banks  and 
Business  Fluctuations 

By  a.  W.  FORBES 

Power  given  to  the  Federal  Reserve  Banks — ^Effect  of 
rediscount  rate  on  industrial  conditions — Chart  show- 

ing how  nearly  the  business  fluctuations  are  anticipated 

WE  HAVE  OFTEN  heard  how  the  Federal  Re
- 

serve Bank  has  made  financial  panics  impossible. 
The  last  business  depression  demonstrated  that 

this  was  at  least  true  to  a  considerable  extent,  but 
the  depression  appeared  in  full  force,  even  if  the  element 
of  a  financial  panic  was  absent.  But  the  Federal  Reserve 
Banks  have  been  given  great  power  to  steady  industrial 
fluctuations  as  well  as  to  prevent  panics.  They  have 
been  given  power  to  issue  money.  Federal  Reserve  Notes, 
and  to  loan  this  money  to  the  local  banks  at  such  rates 
as  they  may  set,  against  securities  deposited  by  the  local 
banks.  There  is  a  limit  set  to  the  amount  that  they  can 

loan,  but  the  limit  has  never  been  reached,  so  such  re- 
strictions as  they  have  placed  on  loans  have  been  volun- 

tary and  not  required  by  law. 

Reserve  Bank  Rates 

It  does  not  take  any  study  of  economies  to  demon- 
strate that  if  the  Federal  Reserve  Bank  makes  large 

loans  to  the  local  banks  and  they  in  turn  to  the  indus- 
tries, such  actions  will  stimulate  business,  but  if  they 

raise  the  interest  rate  and  force  the  industries  to  pay 

back  the  loans,  these  concerns  will  not  be  able  to  pur- 
chase as  freely  and  business  will  slow  down  as  a  result. 

We  should  therefore  expect  that  the  Federal  Reserve 
Bank  would  charge  high  rates  when  business  was  good 
so  as  to  keep  it  from  developing  into  such  periods  of 
inflation  as  occurred  a  few  years  ago,  and  low  rates  in 
periods  of  depression,  so  that  anyone  who  was  able  to 
give  employment  would  not  be  prevented  by  difficulties 
in  securing  money.  What  is  more,,  we  should  expect 
them  to  anticipate  these  business  fluctuations,  and  start 
raising  the  rates  before  inflation  had  progressed  far 
enough  to  raise  prices  to  unreasonable  heights,  and  that 
they  would  reduce  the  rates  before  depression  was 
actually  upon  the  country. 

The  accompanying  chart  shows  how  nearly  they  came 
to  doing  the  latter.  The  curves  are  taken  from  the 
Monthly  Review  of  the  Federal  Reserve  Bank  of  Boston, 
the  issues  of  Feb.  1  and  April  1  being  combined  into  a 
single  chart. 

It  can  be  seen  from  the  curves  that  the  Federal  Re- 
serve Bank  kept  its  rates  low,  45  per  cent  in  Boston, 

until  manufacturing  activity  reached  its  highest  point 
early  in  1920.  As  manufacturing  activity  started  to 
decline,  the  bank  rapidly  increased  its  rate  to  7  per  cent 
and  held  it  there  well  past  the  lowest  point  in  the  de- 

pression. In  other  words  during  the  whole  period  of 
the  decline  the  Federal   Reserve   Bank  was   using   its 

influence  to  slow  up  business  by  maintaining  the  highest 
rate  that  it  ever  charged. 

We  see  the  same  kind  of  action  during  the  business 
revival.  It  was  not  till  a  year  and  a  half  after  the 

lowest  point  in  the  depression  that  the  bank  gave  busi- 
ness its  greatest  help  by  reducing  the  interest  rates  to 

the  lowest  point.  When  the  year  1922  closed  with  manu- 
facturing activity  nearer  the  peak  than  it  was  to  the 

bottom,  the  interest  rate  was  still  at  the  bottom.  To- 
day, with  a  period  of  inflation  rapidly  developing,  the 

interest  rate  is  still  4J  per  cent,  within  J  per  cent  of 
the  bottom. 

The    Federal)  Reserve   Bank    can   undoubtedly    give 
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CHART  COMPARING  INTEREST  RATE  AND 
BUSINESS  FLUCTUATIONS 

banking  reasons  for  their  course,  and  after  the  excessive 
inflation  of  1919,  it  is  easy  to  see  why  they  might  be 
conservative  about  reducing  their  rates,  but  it  is  more 
diflScult  to  see  why  they  should  be  so  slow  in  putting 
any  check  on  another  period  of  inflation  developing. 
These  two  curves  look  as  though  the  bank  had  given  up 
any  idea  of  leading,  but  was  following  the  general 
course  of  events  and  charging  the  rates  that  private 
bankers  charged  under  similar  conditions.  It  would 
look  as  though  the  bank  had  accepted  the  business  cycle 
of  periods  of  boom  and  depression  as  normal,  and  that 
its  function  was  to  fit  into  the  cycle. 
The  attitude  is  suggestive  of  a  timid  automobile 

driver  going  down  a  long  hill,  who  starts  letting  the  car 
coast.  When  the  car  reaches  the  speed  he  desires  he  is 
pleased  but  does  nothing.  So  the  car  increases  speed 
till  he  becomes  alarmed.  He  then  cautiously  applies  the 
brake,  but  the  car  keeps  on  increasing  speed.     Little 
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by  little  he  adds  pressure  to  the  brake  till  he  feels  the 
car  begin  to  slow  down.  So  he  decides  that  he  has 
found  the  right  pressure  for  the  brake.  He  waits  the 
reduction  in  speed  with  fear,  but  manages  to  guide  the 
car  safely  till  it  is  running  at  the  proper  speed.  The 
readjustment  has  taken  place  with  the  least  possible 
amount  of  disturbance.  But  to  his  dismay  the  car 
keeps  on  slowing  down.  The  hill  is  not  steep  enough  to 
keep  it  going  at  the  proper  speed,  so  he  finally  concludes 
to  let  up  a  little  on  the  brake.  He  lets  up  a  little  more, 
but  still  the  car  does  not  go  fast  enough,  so  he  keeps 
on  letting  up  on  the  brake  till  it  is  off  entirely.  Soon 
the  car  is  going  fast  enough  so  that  he  becomes  alarmed 

again   and    repeats    the   process.      The    cycle    is    gone 
through  time  after  time. 

He  fears  each  of  these  excessive  bursts  of  speed,  but 
that  is  the  fault  of  the  hill,  and  he  is  annoyed  by  the 
necessity  of  going  so  slowly  for  so  much  of  the  time. 
But  his  responsibility  is  for  guiding  the  car  success- 

fully over  each  of  these  crises  when  it  becomes  necessary 
to  apply  the  brake,  especially  as  some  of  the  passengers 
in  the  car  think  that  the  more  speed  the  better.  He  re- 

joices that  he  is  doing  it  so  much  better  than  the  other 
fellow  who  drove  the  car  before  it  was  fitted  with  a 
brake.  It  is  no  longer  necessary  to  run  it  into  the  ditch 
and  repair  it  before  each  successive  coast. 

Formulas  for  Cutting  and  Meas- 

uring Threads — Discussion 
By  Jack  Williams 

IN  MY  article  under  the  above  title  which  appeared 
on  page  925,  Vol.  57,  of  American  Machinist,  there  is 

a  typographical  error  that  should  be  corrected.  Under 
group  I  the  formula 

,   1    
^    ~~  AT  X  2  for  double  thread,  3  for  triple  thread 
should  be  changed  to 

L  =  jTr  X  2  for  double  threads,  3  for  triple  threads. 

The  lead  L  equals  the  pitch  jr  multiplied  by  the  number 

of  starts  found  by  looking  at  the  end  of  the  threaded 
piece  or  tap. 

There  is  also  something  which  I  overlooked  in  regard 

to  the  value  of  D'  as  given  in  groups  II,  III,  and  IV. 
■Z49696  D'-weesp 

D"' 0.51645 Pfbr screws  andqaaes 
Min.  D''aSF*am;iorfaps 

DIAGRAM  AND  FORMULAS  FOR  ACME  THRKAD  ELEMENTS 

As  they  stand,  the  formulas  for  D'  are  correct  for 
Acme  screw  threads.  For  Acme  taps,  however,  0.005 
should  be  added  to  D'.    In  group  II, 

D'  =  any  wire  with  the  same  diameter  as  D"  +  0.005, or  larger.    In  group  III, 

Minimum  D'  =  ̂ ^~^   +  0.005 
In  group  IV, 

0  5 
Minimum  D'  =  .,     "    ■     +  0.005 N    cos    9      ' 

To  show  clearly  what  is  meant,  take  for  example  a 
10  P.I.,  2-in.  standard  29-deg.  Acme  single-thread  tap, 
and  a   10  P.I.,     2-in.   standard  29-deg.   Acme  octuple- 

thread  tap.     Nominal  outside  diameter  =  2.0000  in.; 
actual  outside  diameter  =  2.0200  in. 

Group  II  as  printed  was,  single  thread, 

T>"  =  -^ —  =  0.051645  in.  diameter  wire, 

R'   =  4.9937Zy-^y^   -f  nominal 
outside  diameter  =  2.0146. 

Notice  that  the  reading  over  the  wires  R'  is  smaller 
than  the   actual  diameter  of  finished  tap.     With  the 

corrected  value  for  D', 
D"  =  0.51645  X  pitch  =  0.051645 
D'  =  D"  +  0.005  =  0.056645  in. R'  =  2.0395  in., 

which  value  is  larger  than  2.0200  in.,  as  it  should  be. 
The  formulas  in  group  III  as  applied  to  the  octuple 

thread  in  the  example,  give 

£>'  = cos  a. 

=  0.0511818  in. 

R"
 

2N  cos  (t> 
nominal  outside  diameter  — 2.43335 

Z>' 

D'  =  2.0139  m. 

N  sin  <P 

Using  D'  with  0.005  added,  R"  =  2.0390  in.  which  is 
larger  than  2.02  inches. 

To  establish  a  wire  reading  for  commercial  work, 
however,  it  is  seldom  necessary  to  compute  the  minimum 

D',  for  a  wire  the  diameter  of  which  is  slightly  larger 
than  the  value  of  0.5  X  pitch  will  answer  very  well. 

It  is  easy  to  explain  how  much,  "slightly  larger,"  means 
in  this  paragraph  by  analyzing  the  formula  D"  = 
0.51645  X  pitch  =  (0.5  X  pitch)  +  (0.02  X 
pitch)  roughly.  In  our  example  of  a  10  P.  I.  thread 

D"  =  0.05  4-  0.002  or  just  0.002  over  one-half  the 
pitch.  Therefore  the  words,  "slightly  larger,"  in  our 
example  would  be  from  0.002  to  about  0.010  over  (0.5  X 
pitch),  preferably  from  0.005  to  0.10   for  Acme  taps. 

The  diameters  of  the  wires  available  should  be  known, 
and  a  size  selected  which  is  slightly  larger  than  0.5  X 
pitch.  The  measuring  wire,  to  lie  in  the  groove,  must 
have  its  point  of  tangency  below  the  outside  diameter. 
In  order  to  be  satisfied  that  the  wire  selected  is  not 
too  large,  this  rule  should  be  followed: 

/  0.629  \ 

i^~  ̂    4- 0.005  j>   (D'cos*). This  formula  when  applied  to  the  octuple  thread  in  thfl 
example,  gives 

0.0679  >  0.05442 

where  D'  =  0.05618  and  0  =  14°  23'. 
When  o  is  less  than  6  deg.,  use  the  angle  s  instead  of  ■*, 
*  being  one-half  the  axial  thread   angle.     The   value 
of  the  first  group  in  parentheses  must  be  larger  than 
the  value  of  the  formula  in  the  second  set  of  parentheses. 
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Naturally,  this  rule  will  not  apply  to  threads  with 
rounded  tops.  Such  threads  must  be  carefully  figured. 

To  clarify  the  matter  and  render  the  data  easily 
available,  the  accompanying  diagram  has  been  prepared; 
it  will  serve  for  ready  reference.  This  chart  shows  an 
Acme  screw,  with  a  dotted  line  representing  the  tap 
0.010  in.  above  the  screw.  The  diameters  and  values 
underlined  are  basic  considerations  which  are  known 
and  common,  being  found  as  printed  in  the  previous 
article  under  Group  1.  All  other  dimensions  are  given 
as  formulas  in  terms  of  pitch  or  diameter  of  wire. 
They  were  derived  as  follows: 

(1)  Tan  14J°  X  0.25P  =  0.258618  X  0.25P  =  0.0646545P. 
(2)  Sec  141°  X  0.25P  =  1.03290  X  0.25P  =  9.258225P. 
(3)  Cotan  14i°  X  0.25P  =  3.86671  X  0.25P  =  0.9666775P. 
(4),   (5),  (6)  and  (9)  found  by  adding. 
(7)  and   (10)  found  by  subtracting. 
(8)  Cosec  14i°  X  0.5C  =  3.99393  X  0.5D'  =  1.99696D'. 
For  a  wire  D"  that  comes  tangent  at  the  pitch  line, 

the  value  of  formula  (7)  must  be  greater  than  the  over- 
size of  the  tap,  which  is  0.010  in.  The  formulas  for 

diameters  of  wire  as  originally  printed  for  the  various 
groups  are  correct  for  all  threads  of  7  per  inch  and 
coarser,  inasmuch  as  formula  (7)  for  7  threads  per 
inch  is 

0.07288  X  0.142857  =  0.0104  in., 
which  is  just  over  the  0.010  in.  allowance. 

For  any  size  wire  D',  provided  that  it  is  greater  than 
D",  the  value  of  x  for  formula  (10)  must  also  be  greater 
than  0.010  in.,  in  order  to  be  able  to  measure  the  diam- 

eter over  the  wires  with  a  pair  of  micrometers.  The 
constant  of  0.005  in.,  which  was  added  as  previously 
explained  to  the  minimum  diameter  of  wire,  will  make 
the  formulas  adaptable  to  any  number  of  threads  per 
inch  and  not  merely  to  those  of  7  per  inch  and  coarsfer. 
Formula  (10)  for  x  when  worked  out  for  a  tap  with 
100  threads  per  inch  gives  the  following  results,  using 

for  D'  the  revised,  practical  all-around  formula  (0.5  X 
pitch)  +  0.005  in. : 

X  =  2.49696D'  —  1.21668P  =  0.01280  in., 
which  is  greater  than  the  0.010  in.  oversize  of  the  tap 
previously  mentioned. 

Therefore,  all  of  the  formulas  for  the  diameter  of 

wire  D',  as  corrected  in  the  foregoing  part  of  this 
article,  are  commercially  correct  for  any  number  of 
threads  per  inch.  Of  course,  where  the  lead  angle  is 
6  deg.  or  over,  compensation  must  be  made  as  previously 
explained,  and  the  formulas  in  the  accompanying  illus- 

tration must  be  modified  accordingly. 

Interior  Department  Success- 

fully Operates  Experimental 
Blast  Furnace 

DETAILS  of  an  entirely  successful  test  run  of  the 

experimental  blast  furnace  operated  by  the  Depart- 
ment of  the  Interior  at  the  North  Central  experiment 

station  of  the  Bureau  of  Mines,  Minneapolis,  Minn.,  have 
just  been  received  by  the  bureau.  This  test  run  marks 
the  culmination  of  four  years  of  experimentation  by  the 
Bureau  of  Mines,  in  cooperation  with  the  University 
of  Minnesota,  in  the  development  of  this  blast  furnace, 
which  is  unique  in  the  field  of  industrial  research. 
During  the  entire  run  every  phase  of  operation  of  the 
furnace  was  under  complete  technical  control.  Several 
tons  of  commercial  gray  iron  and  spiegeleisen  were 
made.  With  this  demonstration  of  the  possibility  of 
operating  an  experimental  blast  furnace,  with  every 
detail  of  furnace  operation  under  technical  control,  it 
is  believed  that  the  investigators  at  the  Minneapolis 
station  are  now  in  a  favorable  position  to  undertake 
the  study  of  various  problems,  the  solution  of  which 
should  be  of  great  practical  value  to  blast  furnace 
operators. 

After  blowing  in,  the  furnace  was  operated  as  a 
slagging-type  gas  producer  until  iit  had  reached  a 
steady  state  thermally  and  chemically.  A  series  of 
thermal-couples,  located  at  five  elevations  in  the  mantle, 
were  used  to  determine  the  travel  of  the  heat  wave  up 
the  charge  column  as  the  cold  material  used  in  filling 
the  furnace  gradually  acquired  heat  from  the  ascending 
gases  generated  by  combustion  at  the  tuyere  zone. 
When  the  top  temperature  indicated  that  the  fur- 

nace had  reached  a  steady  state,  iron  ore,  without  the 
addition  of  flux,  was  charged  and  its  descent  in  the 
furnace  was  followed  by  means  of  gas  samples  taken 
from  various  planes  up  the  side  of  the  mantle.  It  was 
found  that  reduction  began  shortly  after  the  iron  ore 
had  been   charged  and   was   completed   at  a   point   re- 

markably close  to  the  stocjcline.  The  ore  used  in  this 
experiment  had  been  sized  so  that  the  particles  were 
a  little  smaller  than  garden  peas.  When  the  effect 
of  this  charge  had  been  dissipated,  more  of  the  same 
size  iron  ore  was  charged  without  any  limestone  and 
another  set  of  gas  samples  was  taken. 

The  purpose  of  these  experiments  was  to  obtain  a 
comparision  of  the  gas  composition  at  various  planes 
of  the  furnace  when  no  reduction  was  taking  place 
and  when  an  iron  ore  burden  had  been  charged.  Such 
a  comparision  indicates  the  levels  in  the  furnace  where 
reduction   starts   and   where   it   is   completed. 

Without  changing  any  of  the  operating  details  the 
physical  character  of  the  burden  was  changed  to  a 
less  homogeneous  ore  size  (ore  particles  varied  from 
pieces  about  2  in.  in  diameter  to  fine  ore).  A  black 
slag,  indicating  incomplete  reduction,  appeared  after 
this  burden  had  been  charged  a  sufficient  length  of 
time  for  it  to  pass  through  the  furnace.  The  burden 
on  the  furnace  was  decreased  and  the  scouring  slag 

disappeared. 
Several  rounds  of  fine  ore  were  next  charged  and 

the  reduction  at  the  stockline  was  found  to  be  greater 
than  when  a  coarser  ore  was  used.  This  was  indi- 

cated by  higher  carbon  dioxide. 
These  samples  are  cited  to  indicate  how  a  study  was 

made  oi  the  effect  of  sizing  of  ore  upon  its  reduction 
in  the  blast  furnace. 

An  iron  ore  burden  was  charged  continuously  for 
several  days,  approximately  three  tons  of  gray  iron 
being  made  per  day.  Toward  the  end  of  the  run  several 
tons  of  spiegeleisen  were  made  from  manganiferous 
iron  ore  from  the  Cuyuna  Range.  Gas  samples  were 
taken  on  this  ore,  as  well  as  on  the  iron  ore,  from  five 
elevations   in  the  mantle  during  the  operation. 

The  furnace  was  operated  for  twelve  days  and  blown 

out  empty  and  in  good  mechanical  condition.  No  ser- 
ious difficulty  was  experienced  in  operating  the  fur- 

nace. A  large  number  of  gas,  slag  and  metal  analyses 

are  yet  to  be  made.  Likewise,  a  number  of  tempera- 
ture, pressure,  and  other  readings  are  to  be  studied. 
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Ideas  from  Practical  Men 
Devoted  to  the  exchange  of  information  on 
nsefol  methods.  lU  scope  includes  all  divisions 
of  the  machine  bailding  industry,  from  draft- 

ing  room    to    shipping   platform.      The    articles 

axe  made  up  from  letters  submitted  from  all 
over  the  world.  Descriptions  of  methods  or  de- 

vices that  have  proved  their  value  are  carefully 
considered,   and    those    published   are   paid    for 

A  Tapping  Kink  for  the  Small  Shop 
By  Robert  Brainakd 

We  had  a  lot  of  castings  to  machine  and  among  the 
operations  required  was  the  tapping  of  some  holes  of 
fairly  large  size.  As  our  tapping  attachment  was  too 
light  for  the  job,  we  decided  to  do  it  in  the  drilling 

1^^^^^^ 

m 
DRILLING   MACHINE  RIGGEJD   FOR  TAPPING 

machine  which  we  fitted  with  a  longer  drive  shaft  and 
an  additional  tight  pulley. 

With  open  and  cross  belts  and  extra  fingers  on  the 
shifter  bar,  the  spindle  could  be  reversed  at  will.  The 
illustration  shows  the  arrangement. 

Of  course  the  spindle  ran  all  the  time  in  one  direction 
or  the  other,  but  when  the  machine  was  to  be  used  only 
for  drilling  the  cross  belt  was  removed. 

Keeping  Wheels  in  Line  While  Pressing 
By  Herbert  Crawford 

One  of  the  difficulties  encountered  in  pressing  driving 
wheels  on  axles  is  to  keep  them  lined  up  so  that  the 

crankpins  will 
be  correctly 

quartered  in  re- lation to  each 
other.  This  is 

particularly  true 
when  wheels 
have  been  taken 
off  on  account  of 
a  condemned 
axle  and  the 
crankpins  must 
line  up  just 
right.  Where 
the  wheels  are 
new    there    can 

FIG.   1— gage  for   KEEPING  WHEELS        ̂ ^    ̂    ̂̂ ^^^^    ™^^^ 
SQUARE  leeway    because 

the  holes  for  the  crankpins  are  bored  after  the  wheels 
are  on  the  axle. 

The  device  shown  is  in  use  in  the  Hillyard,  Wash., 
shops  of  the  Great  Northern  Railway.  It  looks  like  a 
surface  gage  and  consists  primarily  of  the  base  A,  Fig. 
2,  which  is  held  to  the  axle  journal  inside  the  wheel  fit 
by  the  chain  shown.  A  threaded  clamping  bolt  and 
knurled  nut  make  it  ea.sy  to  tighten  the  chain. 

The  top  of  the  base  has  ways,  on  which  the  indicator 

FIG.  2— USING  THE  GAGE  IN  PRESSING  ON  WHEELS 

block  D  slides  freely  in  the  direction  of  the  axis  of  the 
axle.  The  rest  of  the  device  is  simply  a  straight  post 
and  a  plain  pointer. 

Before  starting  the  wheel  on  the  axle  a  punch  mark 
is  made  on  the  inside  of  the  hub  as  at  B  and  the  gage 
set  so  that  the  pointer  lines  up  with  this  punch  mark 
when  the  wheel  is  in  the  correct  position.  The  wheel 
is  then  started  on  the  axle  and,  as  it  goes  on  the  pointer 
is  slid  back  on  the  base.  Should  the  wheel  turn  in 
pressing,  as  it  usually  does,  it  can  be  turned  back  by 
the  supporting  chains  until  it  again  lines  up.  In  this 
way  the  wheel  pressing  is  practically  continuous  and 
alignment  is  easily  secured.  Without  such  a  gage  it 
is  cu.stomary  to  stop  at  frequent  intervals  and  test  the 
wheel  for  position. 

Light  and  Accurate  Facing-Cuts 
By  H.  H.  Dietz 

A  cylinder  head  joint  was  to  be  faced  on  an  engine 
lathe.  Part  of  the  joint  was  to  project  0.002,  part 
0.004,  and  part  0.005  in.  The  job  was  done  accurately  in 
the  following  manner: 

The  compound  rest  was  set  at  an  angle  of  five  degrees. 
The  sine  of  five  degrees  (0.087),  was  divided  into  0.002, 

0.004,  and  0.005'  in.,  resulting  in  0.023,  0.046,  and  0.057 
in.  The  compound  rest  was  moved  to  each  of  the  three 
quotients  successively,  and  the  cross-slide  was  used  for facing. 
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Enlarging  Automobile  Pistons 
By  a.  R.  Nottingham 

It  has  been  known  for  many  years  that  pistons  heated 
in  the  forge  will  take  one  or  two  thousandths  of  an  inch 
permanent  growth.  More  recently  I  predicted  from 
theoretical  considerations,  that  a  proper  heat  treatment 
would  give  a  practical  amount  of  growth.  Preliminary 
research  has  shown  that  under  favorable  conditions 

piston  rings  and  pins  can  be  "grown"  and  has  developed 
a  practical  method  of  growing  pistons.  This  process 
serves  the  orphan  car;  the  car  under  repair  whose 
pistons  have  been  improperly  sized,  but  is  wanted  in  a 
hurry;  the  car  on  a  trip  with  a  scored  cylinder,  whose 
owner  wants  to  get  on  the  road  quickly. 

One  is  properly  skeptical  of  a  piston  heated  and  re- 
mitted unless  it  is  done  by  an  experienced  repairman. 

But  any  good  mechanic  may  profitably  begin  with  an 
old  car  that  is  on  the  edge  of  the  junk  pile,  and  should 
soon  qualify  so  as  to  handle  better  machines  satisfac- 
torily. 

A  good  method  of  procedure  if  facilities  for  properly 
handling  a- car  on  its  side  are  at  hand,  is  as  follows: 
Remove  the  water,  oil  and  battery.  Turn  the  car  on  its 
side  and  take  out  the  pistons  from  the  crank  case. 
Check  the  truth  of  the  cylinders  and  decide  on  the  final 
diameter.  Order  rings  at  once.  If  pistons  and  pins  can 
be  had  at  once  and  cheap,  buy  them.  If  the  pins  are 
appreciably  slack,  new  ones  are  necessary  in  any  case. 
Procure  one  or  two  extra  pistons  of  the  same  make,  if 
you  are  not  sure  of  yourself,  and  several  tin  cans  that 
will  just  hold  the  pistons.  Build  up  a  clean,  deep  forge 
fire  and  let  it  stand  to  cake  down  a  bit.  Remove  the 
piston  rings,  etc.,  and  caliper  the  pistons  on  the  skirt. 

You  can  "grow"  them  from  0.005  to  0.025  in.  with 
safety. 

Heat  Carefully  in  a  Can 

Hammer  the  ragged  edges  of  the  can  smooth  on  the 
horn  of  the  anvil  and  drop  in  the  piston,  head  first. 
Heat  slowly  until  the  can  is  a  dull  red  but  not  burned 
off  and  turn  the  can  to  secure  even  heating.  When  at 
a  bright  red  heat,  grasp  the  can  with  small  tongs  and 
quench  in  a  deep  water  trough,  drawing  it  toward  you 
on  entering,  turning  it  and  keeping  it  moving  until  the 
boiling  ceases.  Dump  the  piston  out  of  the  can  while 
warm.  Measure  the  skirt  diameter  parallel  to  and  at 

right  .'ingles  to  the  pin  and  average  these  dimensions. 
If  you  are  going  to  fit  the  piston  by  hand,  "grow"  it 
to  about  0.005  in.  larger  than  the  finished  piston.  If 
you  are  going  to  turn  or  grind  it,  the  enlargement  can 
be  doubled.  Some  of  the  growth  will  be  lost  on  anneal- 
ing. 

If  it  is  warped  much,  locate  the  largest  diameter. 
Heat  again  to  a  dull  red,  and  if  warped,  heat  a  pair  of 
tongs  having  a  reach  wide  enough  to  span  the  piston. 

Shut  off  the  blast  and  squeeze  gen'ly  but  .steadily.  The 
roundness  can  be  judged  very  closely  by  a  good  mechanic. 
Drop  the  piston  out  of  the  can  and  bury  fully  in  lime 
to  anneal. 

Lap  out  the  cylinder,  if  necessary,  using  an  electric 
drill  with  a  doubly  articulated  driver  for  roughing, 
finish  by  hand,  and  clean  thoroughly.  When  the  piston 
has  cooled  so  that  the  heat  cannot  be  seen  in  a  fully 
dark  place,  it  may  be  quenched,  but  if  convenient,  let  it 
cool  until  it  can  be  handled  in  the  bare  hands.  Wash  off 
the  lime  and  fit  to  the  cylinder. 

For  hand  fitting,  chuck  in  the  lathe  and  file  carefully 

with  a  fine  file  at  a  medium  speed  to  remove  the  .scale. 
Then,  with  the  lathe  stationary,  file  on  the  large  diam- 

eter only,  until  quite  round.  Then  file  until  the  piston 
can  be  started  in  the  cylinder.  Burnish  the  piston  and 
try  in  cylinder,  with  a  connecting  rod  for  a  handle. 
Scrape  to  a  bearing  on  the  pressure  side.  Fit  a  trifle 
closer  than  a  purchased  piston.  Clean  the  grooves  and 
fit  the  other  parts  as  usual. 

If  expanded  much  larger  than  the  cylinder,  the  piston 
should  be  turned  or  ground,  using  every  precaution  to 
eliminate  warp  in  chucking,  etc.,  as  in  making  new 
pistons.  This  has  the  disadvantage  of  having  but  little 
ptock  to  remove  but  has  the  advantage  of  having  the 
grooves  laid  out.  This  job  can  be  done  by  any  shop 
having  a  good  mechanic,  a  good  lathe  with  a  4-jawed 
chuck,  and  a  test  indicator. 

In  any  case,  especially  if  the  cylinder  has  been  lapped, 
the  pistons  should  be  fitted  a  bit  closer  than  they  are  in 
a  new  engine.  The  motor  must  be  watched  closely  for 
the  first  ten  miles  and  after  that  driven  on  the  schedule 
of  a  new  car.  After  the  enrine  is  started  add  a  rich 
mixture  of  oil  and  gasoline,  shaken  together,  to  the 
gasoline  tank  to  assist  lubrication.  Watch  the  tempera- 

ture of  the  oil  as  well  as  that  of  the  cooling  water  and 
change  oil  often  to  keep  any  abraded  particles  out  of 
the  lubrication  .system. 

Experience  and  tests  show  that  a  car,  if  the  work  is 
well  done,  can  have  its  pistons  "grown"  twice  with 
safety.  This  will,  likely,  be  as  much  as  is  necessary  to 
cover  the  useful  life  of  an  average  car. 

Countersinks  Made  from  Old  Core-Drills 
By  Clarence  D.  Scrom 

The  sketch  shows  the  way  in  which  we  make  special 
countersinks  from  obsolete  or  worn-out  three  lipped 
core-drills.     These  drills  are  of  high-speed  steel  and  in 
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COUNTERSINKS  PROM  OLD  CORE  DRILLS 

thus  making  them  over  we  not  only  save  valuable  stock 
but  also  the  cost  of  new  countersinks. 

The  work  may  all  be  done  on  the  grinding  machine 
without  annealing  the  drills,  if  desired. 

Ruling  Wide  Lines 
By  Robert  Grimshaw 

Referring  to  the  article  "A  Drafting  Room  Kink,"  by 
Henry  R.  Bowman  on  page  45  of  the  American 
Machinist,  inked  lines  that  are  too  wide  to  be  done  with 
the  ordinary  ruling  pen  can  be  made  with  a  lettering 
and  shading  pen.  The  latter  can  be  obtained  in  all 
widths  from  4  to  4  in.;  and  widths  of  line  narrower 
than  the  pen  can  be  made  by  holding  the  pen  obliquely. 
One  filling  will  suffice  for  a  3-ft.  line. 

Or,  one  may  simply  take  a  slip  of  card  of  the  width  of 
the  desired  line,  dip  it  in  the  ink,  use  a  beveled-edge 
ruler,  and  obtain  a  fairly  uniform  line. 
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Handling  Driving  Boxes  and  Fitting 
Crown  Brasses 

■  By  Frank  C.  Hudson 

In  these  days  when  new  men  are  breaking  into  the 

railroad-shop  game,  it  may  not  be  out  of  place  to  show  a 

method  of  handling  heavy  driving  boxes  when  fitting  the 

crown  brasses  to  the  axle  to  secure  a  good  bearing.  The 

driving  box  for  the  modern  locomotive  is  heavy  to 

handle  and  the  method  described  saves  time  and  effort. 

The  illustration  shows  the  axle  at  A,  and  the  driving 

box  at  B,  in  two  positioijs      The  roller  C  is  a  piece  of 

HANDLING  DRIVING  BOXES  TO  FIT  CROWN  BRASSES 

pipe  about  3  in.  in  diameter  and  long  enough  to  pro- 
ject at  each  side  of  the  box,  leaving  a  safe  margin. 

The  plank  D  is  supported  on  horses  at  the  proper  dis- 
tance below  the  axle  to  allow  the  roller  to  carry  the  box 

onto  the  axle  when  the  box  is  on  its  side.  It  is  then  easy 
to  roll  the  box  onto  the  axle,  turn  it  up  into  position, 
rock  it  back  and  forth  a  few  times  to  mark  the  bearing 
points,  and  roll  it  back  on  the  plank  for  examination. 

After  the  box  has  been  rolled  back  out  of  the  way, 
it  is  turned  up  on  its  back  as  shown  at  the  right  and 
the  bearing  scraped  if  necessary.  This  method  makes 
it  comparatively  easy  to  handle  a  large  driving  box 
without  a  crane,  although  a  helper  may  be  needed  to  get 
the  roller  under  the  box. 

Grinding  Attachment  for  the  Lathe 
By  Adolph  Ondeicek 

Having  a  number  of  parts  to  be  ground  internally  and 
not  having  an  internal  grinding  machine,  we  made  the 
grinding  attachment  for  our  lathe,  as  shown  in  the 
accompanying  drawing. 

The  spindle  quill  is  made  of  li  in.  wrought-iron  pipe. 
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INTERNAL  GRINDING  ATTACHMENT 

reamed  out  at  the  ends  to  receive  bronze  bushings  for  the 
spindle  bearings.  The  front  bushing  is  provided  with 
a  felt  washer,  held  in  place  by  a  threaded  gland.  The 
washer  prevents  the  oil  from  leaking  out  onto  the  wheel 
and  also  protects  the  bearing  from  grit  and  dirt.  The 
spindles  is  of  tool  steel,  I  in.  in  diameter  and  is  hardened 
and  ground.  The  drive  is  through  a  round  belt  from  a 
drum  on  the  countershaft  to  the  pulley  shown  on  the 
rear  end  of  the  spindle. 

The  holder  is  made  on  the  same  principle  as  the 
holders  used  for  boring  bars  in  lathes. 

The  quill  can  be  adjusted  lengthwise  in  the  holder  so 
that  on  short  work  the  wheel  can  be  brought  closer  to 
its  support,  thereby  reducing  vibration  and  enabling 
heavier  cuts  to  be  taken. 

A  Motor  Stand  for  the  Small  Garage 

By  G.  a.  Luers 

A  simple  and  inexpensive  repair  stand  for  auto- 
motive engines,  suitable  for  the  small  garage  because 

of  the  ease  with  which  it  can  be  constructed  from  odd 
pieces   of   otherwise   useless   material    and    its   adapta 
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INEXPENSIVE  MOTOR  STAND  FOR  GARAGES 

bility  to  various  types  and  sizes  of  engines,  is  shown 
in  the  accompanying  sketch. 

The  legs  are  of  2-in.  wrought-iron  pipe,  sawed  partly 
open  at  one  end  and  riveted  to  the  angle  irons  shown. 

Holes  crosswise  of  the  pipes  near  the 

^^L  opposite  ends  admit  the  spacing  bars 
[    I    I  of     J-in.     round     iron.       Setscrews 

through  the  walls  of  the  pipe  serve 

to  locate  the  sides  at  the  right  dis- 
tance apart  for  any  given  engine,  and 

the  engine  itself,  bolted  to  the  angles, 
preserves  the  spacing  at  the  top.  A 
series  of  elongated  holes  along  the 
edges  of  the  angle  irons  provides 
means  of  holding  the  engine  in  place 
by  bolts  screwed  into  the  flange  of 
the  crank-case. 
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Support  for  Overhead  Tool 
By  Gene  Phelps 

Overhead  turning  tools,  such  as  used  on  turret  lathes, 
are  very  seldom  given  any  support  other  than  the  bar 
on  which  they  are  used,  yet  there  are  several  cases 
where  additional  stiffness  would  be  advantageous  in 
many  ways.  The  efficiency  of  a  cutting  tool  in  speed, 
feed  and  life  between  grinds,  depends  upon  rigid  sup- 

port, providing,  of  course,  that  the  tool  is  of  proper 
hardness  and  that  it  is  ground  correctly.  If  a  tool  for 
rough  turning  a  cast-iron  drum  has  a  springing  action 
while  cutting,  it  will  become  dull  more  readily  than 
one  properly  held.  For  this  reason  it  would  be  im- 

possible to  use  a  maximum  speed  or  feed  as  the  tool 
would  break  down  on  the  cutting  edge,  requiring  con- siderable grinding. 

The  illustration  shows  a  method  of  giving  additional 
support  to  a  turning  bar,  which  has  been  used  very 
satisfactorily,  and  also  shows  how  a  very  simple  at- 

tachment may  be  added  to  standard  tooling  equipment 
to  aid  in  obtaining  more  efficient  results  from  cutting 

SUPPORTING  TOOLS  IX  LONG  TOOLBARS 

tools.  The  work  ̂   to  be  turned  requires  a  tool  with 
considerable  overhang,  due  to  its  length.  The  cutting tool  B  IS  held  in  the  bar  C  which  is  located  as  shown  in 
the  turret  tool-bracket  D.  The  diameter  of  the  bar  is 
two  inches,  but  it  is  subjected  to  spring,  due  to  its 
overhang.  Support  is  facilitated  by  applying  the  ad- 

justable supporting  bar  E,  also  clamped  in  the  turret 
tool-bracket  D.  Two  set-screws  F  are  adjusted  so they  bear  tightly  on  the  turning  bar  C  and  are  fastened 
in  position  by  the  lock  nuts  G.  The  additional  rigidity 
rendered  by  this  attachment  is  clearly  seen  as  any spring  on  the  bar  C  would  also  have  to  take  place  on the  bar  E. 

Another  use  for  this  attachment  is  shown  at  H 
where  the  bar  is  set  in  an  angular  position  so  that  the' cutting  edge  of  the  tool  is  thrown  above  the  centerline 
of  the  work.  Various  classes  of  work  often  require different  positions  for  the  cutting  point  of  the  tool  for 
such  reasons  as  heel  clearance,  elimination  of  chatter, 
cutting  action,  chip  clearance,  etc.,  and  any  required angle  may  be  obtained  with  an  assurance  that  the  bar 
will  not  turn  out  of  place  after  it  has  been  locked,  as 

often  happens  with  an  unsuppcted  bar.     This  feature 
is  an  important  factor. 

Still  one  more  use  well  worth  mentioning  is  that 
adjustments  for  turning  can  also  be  made  with  this 
attachment.  Unless  a  means  of  adjustment,  such  as 
a  set  screw,  is  provided  for  a  cutting  tool,  the  setting 
is  somewhat  difficult,  especially  when  the  work  being 
machined  is  held  to  close  limits.  At  K  is  shown  an 
end  view  of  a  tool  set  for  turning  the  work  to  the 
diameter  shown  by  the  radius  L.  Assuming  that  this 
diameter  is  required  somewhat  larger,  adjustment  can 
be  made  by  setting  the  turning  bar  at  an  angle  which 
would  throw  the  tool  in  such  a  position  that  it  would 
turn  the  radius  M.  Fine  adjustments  can  be  made  in 
this  manner  and,  as  the  locking  is  positive,  there  is 
less  danger  of  having  a  tool  "dig  in"  and  causing  an undersize  or  scrap  piece  of  work. 

A  Gridley  Automatic  Set-Up 
By  John  Thomas 

Sometime  ago  we  had  an  automatic  job  which  we 
found  could  be  set  up  on  a  Gridley  4-spindle  machine  so 
as  to  cut  off  two  pieces  per  index.  One  piece  was  com- 

pleted and  cut  off  on  the  two  spindles  on  the  forming 
side  of  the  machine  and  one  on  the  two  rear  spindles. 

The  material  was  2-in.  screw  stock  and  as  the  length 
of  the  job  was  comparatively  short,  we  used  two  cut-off 
tools  for  each  piece,  the  first  tool  cutting  in  about  4  in. 
and  the  second  completing  the  cut.  This  set-up  gave 
us  a  piece  of  work  in  one-quarter  of  the  time  required 
to  make  one  piece  per  index  and  using  a  single  cut-off tool,  the  same  feed  and  speed  being  used  in  each  ca.'e 

The  regular  "double-deck"  toolholder  for  the  forming side  of  the  machine  has  no  provision  for  holding  a  cut- off tool  for  use  on  the  lower  spindle,  so  we  had  to  use  a regular  toolholder  for  this  purpose.  This  of  course 
again  prevented  the  use  of  the  regular  "double-deck"' holder  to  carry  a  cut-off  tool  for  use  on  the  upper spindle.  The  difficulty  was  overcome  by  means  of  a holder  made  of  steel  plate  I  in.  thick  and  6  in.  wide  bent 
as  shown  in  Fig.  1,  the  top  and  bottom  being  squared on  the  shaper. 

After  mounting  another  regular  toolholder  on  top  of this  we  found  that  the  ft-in.  cut-off  tool  we  wished  to 
use  would  dig  in  and  break  off,  even  with  the  lightest 

FIG.  1  FIG.  2 
FIG.    1— HOME-MADE   TOOLHOLDER FIG.    2— SPRING   TOOLHOLDER 

feeds.  This  trouble  was  cured  by  using  a  spring  tool- Holder  made  for  the  purpose  and  shown  in  Fig  2  With this  holder,  tools  i  in.  wide  were  used  a  number  of times  with  little  breakage.  The  dimensions  of  this holder  are  about  those  of  the  regular  toolholder  except that  the  setscrews  for  holding  the  tool  are  set  a  little nearer  each  other  and  the  overall  length  is  somewhat 
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Dividing  the  Financial  Burden 

of  Engineering  Standardization 

THE  RECENTLY  announced  plan  for  financing  the 
activities  of  the  American  Engineering  Standards 

Committee  is  worthy  of  serious  consideration  by  indus- 
trial corporations.  Heretofore,  the  funds  of  this  body 

have  come  from  the  engineers  of  the  country  through 
contributions  from  the  technical  societies  and  from  some 
few  trade  associations  whose  numbers  have  been  alive 
to  the  advantages  of  standard  work. 

Under  the  new  plan  the  grade  of  sustaining  member 
is  created  and  an  advisory  committee  has  been  appointed 
to  assist  the  executive  committee  in  securing  sustaining 
members.  The  advisory  committee  includes  such  men 
as  W.  H.  Barr  of  the  National  Founders  Association, 
J.  E.  Edgerton  of  the  National  Association  of  Manu- 

facturers, Dr.  Reese  of  Du  Pont,  J.  K.  Cullen  of  Niles- 
Bement-Pond,  E.  M.  Herr  of  Westinghouse,  Henry  D. 
Sharpe  of  BrowTi  &  Sharpe  and  other  men  of  equal 
prominence. 

The  tJlan  includes  a  schedule  of  sustaining  member 
dues  which  calls  for  payment  at  the  rate  of  0.001  per 
cent  on  the  gross  receipts  of  the  corporation  or  one  and 
a  half  cents  on  each  thousand  dollars  of  capital,  if  that 
basis  is  preferred.  Corporations  are  asked  for  dues 
at  the  rate  of  only  one-fourth  that  paid  out  of  their 
professional  income  by  fifty  thousand  engineers  through 
their  society  treasuries.  In  our  opinion  the  rate  for 
corporations  should  be  considerably  higher,  for  the  sim- 

ple reason  that  they  are  among  the  biggest  gainers  from 
the  standardization  work  carried  on  by  the  American 
Engineering  Standards  Committee. 

As  a  matter  of  expedience,  however,  it  is  probably 
wiser  to  set  the  rates  as  they  are,  because  contributions 
or  appropriations  for  such  activities  as  research  and 
standardization  are  among  the  first  to  be  reduced  in 
times  of  depression.  If  the  amount  asked  is  relatively 
small,  as  it  certainly  is  in  this  case,  there  is  more  chance 
of  its  escaping  the  ax  of  retrenchment. 

Standard  work  is  in  its  infancy  and  few  of  us  can 
as  yet  vision  the  enormous  savings  possible  through 
its  intelligent  application.  Before  any  such  visions 
can  be  realized  much  missionary  work  remains  to  be 

done  in  educating  the  consuming  public  and  the  pro- 
ducing manufacturers  to  the  economy  of  standardized 

production.  The  consumer  will  soon  see  the  light  when 
he  feels  the  lessening  of  the  strain  on  his  pocketbook. 
The  producer  will  have  a  more  direct  interest  in  the 
work  if  he  is  a  sustaining  member  of  the  A.  E.  S.  C. 
Perhaps  the  best  result  of  the  plan  in  question  will  be 
its  effect  in  inducing  manufacturers  who  become  sus- 

taining members  to  adopt  in  their  own  plants  standards 
approved  by  the  A.  E.  S.  C.  because  of  this  closer  con- 

tact with  the  work  of  the  committee. 

:: 

The  Linseed  Oil  Decision 

Further  Clarifies  the  Sherman  Act 

IN  THE  decision  handed  down  early  in  June  by  the 
United  States  Supreme  Court  in  the  case  of  the  gov- 

ernment against  the  Armstrong  Bureau  of  Related 
Industries  and  the  leading  linseed  oil  companies  of 
the  country,  a  further  limitation  of  the  activities  of 

"open  price"  associations  is  given.  The  court  decided 
that  the  exchange  of  statistics  through  a  third  party,  as 
practiced  by  the  linseed  oil  companies,  constituted  a 
restriction  of  competition  and  consequently  was  in 
violation  of  the  Sherman  Act. 

By  the  agreement  made  between  the  oil  companies, 
which  are  commonly  known  as  crushers,  and  the  Arm- 

strong Bureau,  each  crusher  agreed  to  subscribe  for 

the  Bureau's  service  and  pay  on  a  basis  reckoned  from 
the  amount  of  flaxseed  milled.  The  crushers  were  re- 

quired to  deposit  with  the  Bureau  from  one  thousand 
to  ten  thousand  dollars  in  Liberty  Bonds,  depending 
on  their  output,  to  be  held  as  security  for  the  payment 
of  any  fines  imposed  for  failure  to  comply  with  the 
terms  of  the  agreement. 

The  subscribers  also  agreed  to  (a)  "immediately, 
and,  when  as  hereafter  issued,  deposit  with  the  bureau 
all  public  price  lists  of  the  undersigned  covering  raw 
and  boiled  linseed  oil,  cake  and  meal;  (b)  also  to  report 

to  the  bureau  by  prepaid  telegraph,  and  further  con- 
firm by  mail,  duplicate  of  all  quotations  made  at  vari- 
ance with  above  price  lists,  giving  better  terms  to  the 

contemplated  purchaser  than  those  quoted;  (c)  with 
all  reports  made  in  compliance  with  the  above  par- 

agraph 'b'  of  quotations  which  amount  to  one  carload 
or  more  of  oil,  cake  or  meal  there  shall  also  be  reported 
at  the  same  time  and  in  the  same  manner  the  pros- 

pective buyer's  name,  address,  and  f.o.b.  point  of  ship- 
ment; (d)  in  so  far  as  the  above  reports  'a,'  'b'  and 

'c'  do  not  disclose  the  following,  the  undersigned  "sub- 
scriber" agrees  to  give  the  following  information  in 

connection  therewith,  that  is:  the  exact  prices,  terms, 
and  discounts — and  whether  made  to  the  jobber,  dealer 
or  consumer — and  in  what  quantities,  carload  or  less 
than  carload,  and  warehouse  or  mill  prices;  (e)  also  to 
promptly  report  all  changes  and  alterations  or  with- 

drawals of  the  above,  of  every  kind  whatsoever,  that 
may  be  made;  (f)  also  to  promptly  report  by  prepaid 
telegraph,  and  further  confirm  by  mail,  all  orders  re- 

ceived by  the  undersigned  subscriber  in  response  to 
special  quotations  made  as  above  provided  in  paragraph 

'c,'  designating  the  quotation  which  is  the  basis  of  such 
order  and  any  variance  therefrom." 

It  was  also  agreed  that  "directly  at  the  close  of  each 
day's  business  each  subscriber  shall  mail  by  special 
delivery  to  the  bureau  a  complete  report  of  all  its  car- 

load sales  for  that  day  of  oil,  cake  or  meal,  not  covered 
by  its  previous  daily  sales  report,  which  report  shall 
disclose  the  quantity  and  kind,  price  and  terms,  and 
whether  for  immediate  or  future  delivery,  and  if  no 
sale  has  been  so  made,  this  fact  shall  be  likewise 

reported." 
There  was  also  a  weekly  sales  report  based  on  sales 

in  zones  fixed  by  agreement  and  a  monthly  report  of 
stocks  on  hand. 

Other  provisions  of  the  agreement  made  it  obligatory 
for  each  subscriber  to  furnish  to  the  Bureau,  and  thus 
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to  the  other  subscribers,  complete  details  on  any  par- 
ticular sale  which  was  questioned  by  another  subscriber. 

In  other  words,  each  crusher  had  full  information  as  to 
the  business  conducted  by  the  others. 

The  Bureau  was  particularly  industrious  in  investi- 
gating the  smallest  derelictions  from  the  agreement, 

particularly  where  concessions  from  established  price 
lists  were  made. 

It  should  be  noted  that  one  of  the  original  stipula- 
tions was  that  all  information  was  to  be  purely  statis- 
tical and  relevant  to  past  operations  and  that  no  part 

of  the  Bureau's  machinery  was  to  be  used  to  fix  prices, 
divide  territory,  limit  sales,  production  or  manufacture, 
or  control  competition. 

Two  other  stipulations  in  the  agreement  that  stand 
out  are  the  one  by  which  any  subscriber  can  be  put 

"on  the  carpet"  and  fined  for  deviation  from  the  rules, 
and  the  one  in  which  the  Bureau  agrees  to  use  its  best 

efforts  to  "organize"  the  linseed  oil,  cake  and  meal 
industry  of  the  United  States. 

In  handing  down  the  decision  the  court  said:  "The 
Sherman  Act  was  intended  to  secure  equality  of  oppor- 

tunity and  to  protect  the  public  against  evils  commonly 
incident  to  monopolies  and  those  abnormal  contracts 
and  combinations  which  tend  directly  to  suppress  the 

conflict  for  advantage  called  competition — the  play  of 
the  contending  forces  ordinarily  engendered  by  an 
honest  desire  for  gain. 

"Certain  it  is  that  the  defendants  are  associated  in 
a  new  form  of  combination  and  are  resorting  to  meth- 

ods which  are  not  normal.  If,  looking  at  the  entire 
contract  by  which  they  are  bound  together,  in  the  light 
of  what  has  been  done  under  it  the  court  can  see  that 
its  necessary  tendency  is  to  suppress  competition  in 
trade  between  the  States,  the  combination  must  be 
declared  unlawful.  That  such  is  its  tendency,  we  think, 
must  be  affirmed.  To  decide  otherwise  would  be  wholly 
inconsistent  with  the  conclusions  reached  in  American 
Column  &  Lumber  Co.  vs.  United  States. 

"The  record  discloses  that  defendants,  large  manufac- 
turers and  distributors — powerful  factors  in  the  trade 

— of  commodities  restricted  by  limited  supplies  of  raw 
material  (linseed),  located  at  widely  separated  points 
and  theretofore  conducting  independent  enterprises 
along  customary  lines,  suddenly  became  parties  to  an 
agreement  which  took  away  their  freedom  of  action 
by  requiring  each  to  reveal  to  all  the  intimate  details 
of  its  affairs.  All  subjected  themselves  to  an  autocratic 
Bureau,  which  became  organizer  and  general  manager, 
paid  it  large  fees  and  deposited  funds  to  insure  their 
obedience.  Each  subscriber  agreed  to  furnish  a  sched- 

ule of  prices  and  terms  and  adhere  thereto — unless 
more  onerous  ones  were  obtained — until  prepared  to 
give  immediate  notice  of  departure  therefrom  for  delay 
by  the  Bureau.  Each  subscriber  agreed  under  penalty 
of  fine,  to  attend  a  monthly  meeting  and  report  upon 
matters  of  interest  to  be  there  discussed;  to  comply 
with  all  reasonable  requirements  of  the  Bureau;  and 
to  divulge  no  secrets. 

"With  intimate  knowledge  of  the  affairs  of  other  pro- 
ducers and  obligated  as  stated,  but  proclaiming  them- 
selves competitors,  the  subscribers  went  forth  to  deal 

with    widely    separated     and    unorganized    customers 

necessarily  ignorant  of  their  true  conditions.  Obviously 
they  were  not  bona  fide  competitors ;  their  claim  in  that 
regard  is  at  war  with  common  experience  and  hardly 
compatible  with  fair  dealing. 

"We  are  not  called  upon  to  say  just  when  or  how 
far  competitors  may  reveal  to  each  other  details  of  their 
affairs.  In  the  absence  of  a  purpose  to  monopolize  or 

the  compulsion  that  results  from  contract  or  agree- 
ment, the  individual  certainly  may  exercise  great  free- 

dom ;  but  concerted  action  through  combination  presents 
a  wholly  different  problem  and  is  forbidden  when  the 
necessary  tendency  is  to  destroy  the  kind  of  competi- 

tion to  which  the  public  has  long  looked  for  protection. 
The  situation  here  questioned  is  wholly  unlike  an 
exchange  where  dealers  assemble  and  buy  and  sell 
openly ;  and  the  ordinary  practice  of  reporting  statistics 
to  collectors  stops  far  short  of  the  practice  which 
defendants  adopted.  Their  manifest  purpose  was  to 
defeat  the  Sherman  Act  without  subjecting  themselves 
to  its  penalties. 

"The  challenged  plan  is  unlawful  and  an  injunction 
should  go  against  it  as  prayed  by  the  original  bill." 

Experience 
or  Adaptability 

THERE  IS  FREQUENTLY  more  or  less  confusion  as 
to  what  "experience"  really  is.  We  see  advertise^ 

ments  for  men  to  take  charge  of  shops  building  this  or 

that  machinery,  and  demanding  experience  in  that  par- 
ticular line  of  work.  In  many  cases  this  means  that  the 

successful  applicant  must  have  worked  for  one  of  the 
few  competing  firms  in  this  special  line  of  business.  It 
is  questionable  as  to  whether  this  practice  is  altogether 
desirable. 

The  main  requirement  of  any  successful  manufactur- 
ing establishment  is  economical  production  and  it  is 

doubtful  whether  the  best  results  can  be  secured  from 
a  man  whose  only  experience  is  in  one  particular  line  of 
work.  It  frequently  happens  that  manufacturing 
methods  in  a  small  industry  have  not  kept  pace  with 
the  times  and  that  much  better  results  would  be 
secured  by  a  thoroughly  practical  man  from  an  entirely 
different  line. 

It  is  our  belief  that  the  quality  which  counts  most 
in  a  man  who  is  to  secure  results  in  any  line,  is  the 
ability  to  adapt  the  best  methods  to  the  particular  kind 
of  work  being  done  in  his  shop.  Depending  on  a  knowl- 

edge of  how  a  certain  kind  of  work  has  always  been  done, 
is  a  fairly  sure  way  of  preventing  radical  improvements 
in  methods.  New  ideas  from  entirely  different  kinds  of 

shops,  properly  adapted  to  suit  the  conditions,  are  fre- 
quently the  greatest  source  of  economy. 

The  kind  of  experience  which  is  most  valuable  is  that 
which  embraces  a  large  variety  of  work  done  under 
varying  conditions  of  equipment  and  volume  of  product. 
Whether  the  work  is  of  an  exactly  similar  nature  to  that 
being  considered  is  less  important  than  the  knowledge  of 
how  the  work  can  be  done  and  the  ability  to  adapt  tools, 

fixtures,  machines  and  methods  to  the  securing  o'f economical  production. 
A  wide,  general  experience  and  the  ability,  to  adapt 

it  to  any  line  of  work,  is  the  most  valuable  asset  a  pro- 
duction manager  can  possess. 
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Coulter  Duplex  Thread-Hobbing  Machine 
The  machine  shown  in  the  accom- 

panying cuts  was  designed  by  the 
Automatic  Machine  Co.,  113  East 
Washington  Ave.,  Bridgeport,  Conn., 
for  the  .  purpose  of  milling  the 
threads  upon  the  jaws  of  pipe 
wrenches  of  the  type  usually  known 
as  "Stillson"  wrenches.  Because  of 
the  fact  that  these  threads  are  cut 
upon  bars  having  two  opposite  flat 
sides,  making  what  is  in  effect  an 
interrupted  thread,  the  job  is  by 
no  means  an  easy  one  to  perform. 

The  work  is  supported  and  driven 
at  one  end  by  a  special  two-jawed, 
lever-operated  chuck,  to  the  face  of 
which  is  permanently  attached  a  fix- 

ture shaped  to  conform  to  that  of 
the  wrench  jaw.  This  fixture  lo- 

cates this  end  of  the  wrench  so  that 
the  bar  upon  which  the  thread  is 
to  be  cut  is  central  with  reference 
to  the  center  line  of  the  machine, 
while  the  jaws  of  the  chuck  bear 
upon  the  flat  sides  of  the  wrench 
jaw  and  hold  it  securely. 

The  outer  end  of  the  bar  to  be 
threaded  is  centered  in  the  usual 

way  and  is  supported  by  a  tail  cen- 
ter that  is  carried  in  a  narrow  foot- 

stock  which  slides  upon  the  shears 
of  the  machine  between  the  spin- 

dles that  carry  and  drive  the  hobs. 
The  hob  spindles,  of  which  there 

are  two,  are  supported  entirely  by 
the  carriage  and  move  lengthwise 
of  the  machine  with  it.  They  de- 

rive their  rotative  movement  from 

a  single  wide-faced  gear  at  the  end 
of  the  machine.  The  hob  spindles 
are  so  located  that  one  hob  lies  be- 

fore and  the  other  behind  the  cen- 
ter line  of  the  machine,  and  the  re- 

spective carriers  are  so  mounted 
upon  the  carriage  as  to  be  capable 
of  lateral  movement  to  adjust  them 
to  and  from  the  center  for  different 
sizes  of  work. 

This  lateral  movement  is  derived 

from  a  single  right-and-left  screw, 
a  movement  of  which  brings  the 
hobs  closer  together  or  places  them 

farther  apart  according  to  the  di- 
rection in  which  the  screw  is 

turned.  This  movement  is  for  ad- 
justment only.  Because  of  the  al- 

most rectangular  shape  of  the  work, 

no  provision  is  necessary  for  sep- 
arating the  hobs  to  allow  the  car- 

riage to  return  to  starting  position ; 

this  movement  takes  place  at  a  time 
when  the  work  is  stationary  and  the 
flat  sides  nearly  or  quite  vertical, 
at  which  time  the  cutters  are,  of 
course,  clear  of  the  work. 

The  longitudinal  movement  of  the 
carriage  in  harmony  with  the  ad- 

vance of  the  thread  being  cut  is  de- 
rived from  a  face  cam,  which  is  so 

geared  to  the  work  spindle  as  to 
make  one  complete  turn  while  the 
latter  is  making  a  half-revolution. 
As  the  threads  are  cut  with  hobs 
that  cover  the  full  length  of  the  part 
to  be  threaded  and  the  work  is  di- 

vided between  two  hobs,  the  re- 
quired advance  of  the  carriage  is 

but  one-half  the  pitch  of  the  thread 
being  cut. 

The  rotation  of  the  work  spindle 
is  comparatively  slow,  it  being  the 
feeding  movement  of  the  work  to 
the  cutters  in  a  milling  operation 
rather  than  the  turning  movement 
of  a  lathe  spindle.  The  machine  is 
automatic  only  through  one  cycle  of 
its  movement,  which  corresponds  to 
each  half-revolution  of  the  work 
spindle.  A  work  piece  is  completed 
at  each  cycle  and  the  machine  auto- 

matically goes  out  of  action,  when 
the  operator  replaces  the  finished 

FIG.    1— COULTER  DUPLEX  THREAD  HOBBING  MACHINE.      FIG.  2— BACK  VIEW  OF  MACHINE 
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piece  with  a  blank  and  again  starts 
the  machine. 

In  the  front  view  of  the  machine, 
Fig.  1,  the  operation  may  be  fol- 

lowed. The  operator  places  a  piece 
of  work  in  the  chuck,  brings  up  the 
tail  center  by  means  of  the  larger 
lever  at  his  right  and  clamps  the 
footstock  with  the  small  lever  on 
top  of  the  latter.  He  now  closes 
the  chuck  jaws  upon  the  work  by 
movin-g  the  large  lever  on  top  of 
the  work  head  and  then  trips  the 
starting  clutch  with  the  small  han- 

dle about  midway  of  the  front  of 
the  machine. 

At  the  moment  of  starting  the 
carriage  is  at  its  extreme  right  posi- 

tion. As  the  cam  revolves,  the  car- 
riage is  moved  to  the  left  at  the 

same  rate  as  the  advance  of  the 
thread  being  cut.  If  the  latter  is 
4  to  the   inch,  the   entire   longitu- 

dinal movement  of  the  carriage  is 
but  4  in.  When  the  work  has 

turned  half-way  over,  the  thread  is 
completed.  The  cutters  are  now 
clear  of  the  work  because  the  flat 
sides  of  the  latter  are  presented  to 
them,  the  carriage  moves  quickly 
to  the  right  in  position  to  start  the 
next  thread,  and  the  machine  stops, 
having  completed  its  cycle. 
A  back  view  of  the  machine  is 

presented  in  Fig.  2,  from  which  an 
idea  of  the  driving  mechanism  may 

be  gained.  But  one  belt  is  neces- 
sary and  the  pulley  runs  continu- 

ously. The  cam  shoe  is  kept  in  con- 
tact with  the  cam  by  means  of  the 

weight  shown  at  the  back  of  the 
machine    in    Fig.    2. 

The  floor  space  occupied  by  this 
machine  is  approximately  5J  x  2i  it. 
and  the  shipping  weight  is  5,000 

pounds. 

Tube  Shear  Co.  Power  Driven 

Tube-Shearing  Machine 
The  machine  illustrated  herewith 

has  been  developed  for  shearing 
pipe  and  tubing  by  the  Tube  Shear 
Co.,  Marquette  Bldg.,  Chicago,  111. 

The  principle  of  operation  is  one 
of  shearing  over  a  mandrel  with  a 
non-rotating  ring  shearing-knife 
and  is  claimed  to  have  been  suc- 

cessfully applied  to  steel,  brass  and 
aluminum  tubing,  with  particular 
perfection  on  the  thinner  wall  sizes. 

It  is  unnecessary  to  chuck  or  hold 
the  tubing  as  neither  the  shear 
knife  nor  the  tubing  rotate.  The 
action  of  the  shear  knife  is  one  of 

concentrically  shearing  about  the  cir- 
cumference of  the  tube  while  both 

tube  and  knife  are  held  in  a  fixed 
relation. 

The  machine  is  a  back-geared, 
single-revolution  shear,  operated  by 
a  treadle  through  positive  clutch 
mechanism,  and  is  handled  in  identi- 

cally the  same  as  any  standard  plate 
or  bar  shear.  It  has  a  fixed  stroke 
and  two  main  adjustments,  one  for 
the  knife  and  the  other  for  the  knife 
alignment.  The  stroke  is  governed 
by  the  maximum  wall  thickness  of 
tubing  for  which  the  machine  is  de- 

signed. In  no  case  need  the  fixed 
stroke  be  made  greater  than  the 
maximum  wall  thickness,  as  it  is 
not  necessary,  on  any  class  of  stock 
for  the  knife  to  pass  completely 
through  the  wall  of  the  tubing. 

The  shearing  angle  is  established 
through  the  difference  in  diameter 
between  shear  knife  and  the  outside 

diameter  of  the  tube  and  is  con- 
trolled by  the  main  knife  adjust- 

ment, not  by  the  stroke.  This  main 
knife  adjustment  is  located  on  the 
shear  head  directly  in  line  with  the 

tail  end  of  the  mandrel  and  is  ac- 
cessible from  the  front  of  the  ma- 

chine, wiiile  the  mandrel  itself  is 
detachable  without  affecting  the 

alignment  feature.  The  compara- 
tive flexibility  of  the  mandrel,  due 

to  its  length,  is  compensated  for  by 

supports  which  position  automati- 
cally as  tube  is  being  fed  out,  the 

latter  traveling  on  rolls  which  are 
adjustable  for  the  various  diam- 

eters. The  stop  and  feed  mechan- 
isms are  also  adjustable  for  shear- 

irg  various  lengths  and  for  feeding 
out  various  diameters. 
An  outstanding  feature  of  the 

tube  shear,  from  the  shop  view- 
point, is  th'?  accessibility  of  the 

shearing  knives,  which  are  plain, 

^ardened  rings,  free  from  bolt  holes 
or  irregular  surfaces  and  are  ex- 

ceedingly simple  members  to  ma- 
chine, harden,  regrind,  or  replace. 

Shearing  up  to  the  last  inch  is  a 
feature  of  this  machine,  which  will 
be  understood  as  being  of  more 
than  ordinary  importance  and  is  ac- 

complished by  reason  of  the  fact 
that  chucking  is  eliminated,  thereby 
leaving  no  waste  end.  Steel,  brass, 
copper  and  aluminum  tubing  can  be 
sheared  with  equal  efficiency,  leav- 

ing a  clean  edge  with  neither  fins 
or  burrs. 

POWKR-nHIVlOX  .MACHINE  FOR  SHE.\RING  TUBES 

stroke-actuating  member  and,  in 
reality,  governs  the  eccentricity  by 
which  the  ring  shear-block  operates. 
The  adjustment  for  the  knife 

alignment  is  carried  through  to  the 

Furthermore,  shearing  is  not  con- 
fined to  tubing  and  pipe  alone,  but 

offers  great  assistance  to  the  deep-, 
drawing  and  stamping  fields  for 
trimming  all  tubular  sections. 
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Newton  Heavy-Duty  Planer  Type 
Multi-Miller 

A  series  of  heavy-duty  planer  type 
milling  machines  has  just  been 

brought  out  by  the  Newton  Works  of 
the  Consolidated  Machine  Tool  Corp. 
of  America,  17  East  42nd  St.,  New 
York,  N.  Y.  The  machines  have  been 

designed  for  high  production  work 
in  automotive  shops,  locomotive 
manufacturing  and  repair  shops  and 
other  large  manufacturing  plants, 
and  are  known  as  multi-millers. 
Duplicate  sets  of  control  levers  per- 

mit the  machine  to  be  operated  from 

in  either  direction.  Hand  adjust- 
ment is  also  provided. 

The  table  length  is  sufficient  to 
allow  a  12-in.  cutter  to  clear  the  work 
at  either  end  when  the  table  has 
traveled  to  a  distance  equal  to  the 
rated  length  of  the  machine.  The  18 
table  speeds  are  entirely  independent 
of  the  spindle  speeds  and  range  from 

1  to  33  in.  per  min.  The  hardened- 
steel  feed  gears  are  enclosed  and  run 
in  oil. 

The     box-section     housings     are 

crank.  Cam-actuated  clamps  con- 
trolled from  the  front  of  the  machine 

clamp  the  cross-rail  to  the  inner  and 
outer  faces  of  both  housings. 

As  will  be  seen  in  Fig.  1,  two  ver- 
tical spindles  and  two  horizontal 

spindles  are  supplied.  The  saddles 
for  the  vertical  spindles  on  the  cross- 
rail  can  be  operated  independently 
although  feed  and  rapid  traverse  are 
taken  from  the  same  shaft.  Each 
saddle  has  hand  adjustment,  feed  and 
rapid  traverse  in  both  directions  on 
the  cross-rail  and  there  is  provision 
for  clamping  by  wedge  action  while 
the  table  feed  is  being  used.  The 

feed  for  each  head  is  engaged  or  dis- 
engaged from  the  end  of  the  cross- 

rail.  The  feeds  range  from  4  to  16i 
in.  per  min.  The  saddles  for  the 
horizontal  spindles  are  separately 
counter-weighted  and  independently 
controlled  and  are  so  arranged  that 
they  can  be  bolted  to  the  under  side 
of  the  cross-rail  when  desired. 

The  spindles  are  made  from  steel 

forgings  and  are  of  tapered-end  con- 
struction with  Morse  taper  holes, 

face  keyway  and  draw-in  bolts.  They 
are  hardened  and  finish  ground  on 
dead  centers  and  run  in  bronze  bush- 

FIG.   1— NEWTON   PLANER-TYPE  MILLER 

either  side  with  equal  facility  and 
convenience. 

The  bed  is  of  one-piece  box  con- 
struction with  closed  top  and  has  an 

internal  gib  which  clamps  the  table 
to  the  bed  when  the  saddles  holding 
the  vertical  head  are  being  fed  along 
the  cross-rail.  The  uprights  are  bolted 
to  the  sides  of  the  bed  with  a  bear- 

ing contact  of  42  in.  on  each  side. 
The  table  is  of  double-plate  con- 

struction, 8  in.  thick  over  the  ways 
and  having  a  bearing  7  in.  wide  on 
each  way.  When  fitted  for  cutter 
lubrication,  suitable  shields  are  pro- 

vided to  care  for  lubricants  in  large 
volume.  The  table  rack  is  of  fine 
pitch  and  has  a  6  in.  face.  The 
power  rapid-traverse  moves  the 
table  at  the  rate  of  12  ft.  per  min. 

bolted  and  doweled  to  the  sides  of 
the  bed.  They  are  reinforced  at  the 

top  by  an  18-in.  tie-beam.  The  hous- 
ings have  a  16-in.  face,  are  42  in. 

deep  and  bear  on  the  bed  over  a 
length  of  26  i  in.  The  cross-rail  is  a 
one-piece  casting  with  16-in.  face. 
The  vertical  bearing  on  each  housing 
is  26  in.  long,  and  the  cross  section 
is  9  in.  thick  at  the  narrowest  point. 
The  cross-rail  is  strengthened  verti- 

cally and  horizontally  according  to 
the  width  of  the  machine.  The  cross- 
rail  counter  weights  are  contained 

within  the  housings  and  the  cross- 
rail  can  be  run  either  up  or  down  by 
power  rapid-traverse  at  the  rate  of 
3  ft.  per  min.  The  hand  adjustment 
at  the  end  of  the  cross-rail  moves  it 
4  in.  for  one  complete  turn  of  the 

FIG.   2— CONTROL  ARRANGEMENTS  ON 
NEWTON  PLANER-TYPE  MILLER 

ings.  They  are  fitted  with  double 
splines  and  take-up  collars  for  wear. 
The  quills  have  6-in.  adjustment  and 
may  be  fitted  either  with  Ames  dials 
or  scales. 

The  main  drive  is  by  a  phosphor 
bronze  worm  wheel  which  is  bolted 

to  a  hub  carried  in  a  bearing  sep- 
arate from  the  spindle  to  relieve  the 

spindle  of  all  torsional  thrusts.    The 
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worm  is  made  of  hardened  and 
polished  steel.  Both  worm  and  gear 
are  fully  inclosed  in  oil-tieht  casings 
and  run  in  oil. 
The  control  arrangements  are 

shown  in  Fig.  2.  On  each  head  there 
is  provision  for  disengaging  the 
spindle  so  that  it  does  not  operate 
when  not   required. 

With  the  exception  of  the  cast-iron 
table  rack  and  large  diameter  table- 
gears,  all  gears  for  driving  and  feed- 

ing are  either  of  hardened  steel  or 
phosphor  bronze  and  run  in  oil. 

The  machine  can  be  arranged  for 
either  belt  or  motor  drive  through 
a  friction  clutch  pulley  mounted  on 
top  of  the  left  hand  upright,  the 
power  being  transmitted  through  a 
horizontal  shaft  to  a  12-speed  gear 
box  mounted  on  the  right  hand  up- 

right. The  motor  can  be  mounted  on 
floor,  wall  or  ceiling,  as  preferred, 
belting  to  the  main  pulley. 

Reed-Prentice  Engraver's  Cutter 
Grinding  Machine 

A  machine  for  grinding  small 
drills,  milling  cutters  and  engrav- 

ers' tools  has  been  brought  out  by 
the  Reed-Prentice  Co.,  Worcester, 
Mass.  With  it  all  tools  of  a  particu- 

lar variety  can  be  ground  to  a  pre- 
determined angle  by  an  inexperi- 

enced man. 
The  wheel  mount  consists  of  a 

completely     enclosed     motor    with 

the  auxiliary  wheel  is  4  in.  in  diam- 
eter and  has  a  4-in.  face.  Both 

wheels  have  i-in.  hole.  A  Norton 
grade  50K  alundum  standard  wheel 
is  regularly  furnished,  unless  other- 

wise specified.  A  water  pot  is  fur- 
nished in  connection  with  the  uni- 

versal-head wheel  and  the  auxiliary 
wheel  unit  is  arranged  to  receive 
an  oil  pot. 

dogs  that  may  be  set  to  control  the 
amount  of  rotation  of  the  swivel 
bar.  The  stop  is  a  rib  cast  on  the 
drip  pan. 

A  knurled-head  plunger,  located 
on  the  side  of  the  head,  engages  in 
a  series  of  grooves  in  the  cutter 
spindle  and  provides  a  variation  in 
the  distance  between  the  end  of 
the  collet  and  the  wheel,  which 
many  times  eliminates  the  resetting 
of  the  dogs. 

An  adjustable  cam  makes  possi- 
ble a  longitudinal  movement  of  the 

cutter  spindle  ranging  from  zero  to 

i  in.  in  180  deg.  rotation  of  the  cut- 
ter spindle.  With  this  combination 

of  horizontal  movements  with  the 
rotating  spindle,  practically  any 
amount  of  relief  can  be  obtained. 
The  cam  is  so  arranged,  however, 
that  the  spindle  can  be  rotated  to 
about  270  deg.,  which  therefore 
makes  it  unnecessary  to  set  a  cut- 

ter in  the  collet  in  exact  relation  to 
its  cutting  edge. 

The  cutter  spindle  is  arranged  to 
receive  the  standard  No.  2  Becker 

FRONT,  TOP  AND  END  VIEWS  OF  REED-PRENTICE  ENGRAVER'S   CUTTER  GRINDING  MACHINE. 

wheel  spindle  and  armature  shaft 
made  as  one.  The  standard  wheel 
spindle  is  made  for  two  wheels,  one 
at  each  end  of  the  motor.  The  spin- 

dle bearings  are  lubricated  by 
means  of  wick  oilers  located  directly 

under  the  extending  hubs  of  the  mo- 
tor. The  motor  regularly  furnished 

is  a  i-hp.  motor  of  3,400  r.p.m.,  110 
volts,  single  phase,  60  cycles.  A  mo- 

tor of  this  type  provides  for  the  con- 
necting of  the  machine  to  any  110- 

volt  a.c.  lighting  circuit. 
The  standard  machine  is  equipped 

with  two  guarded  wheels,  one  used 
in  connection  with  the  universal 

head,  and  the  other  for  free-hand 
grinding,  although  the  machine  may 
be  purchased  without  the  auxiliary 
wheel  unit.  The  wheel  used  in  con- 

nection with  the  universal  head  is 
4  in.  in  diameter,  and  1  in.  wide, 
with  a  rim  thickness  of  i  in.,  while 

The  universal  head  consists  of  a 
swivel  bracket  clamped  on  a  swivel 
bar  that  has  one  end  supported  in 
a  stationary  bearing  and  the  other 

resting  in  an  adjustable  split  bear- 
ing, provided  with  a  collar  head 

clamping  screw.  The  bar  is  ad- 
justed longitudinally  by  means  of 

a  graduated  collar.  The  base  of  the 
head  is  graduated  to  360  deg.  and 
may  be  swiveled  to  any  position.  A 
collar  head  clamping  screw  is  pro- 
vided. 

The  cutter  spindle  is  arranged 
with  a  draw  bar  and  collet,  as  well 
as  an  index  plate.  The  handle  of 
the  draw  bar  is  extended  so  that  it 
is  in  a  convenient  position  for  the 
operator.  After  a  cutter  has  been 
clamped  in  the  collet,  this  handle 
is  used  for  rotating  the  spindle. 
Mounted  on  the  bar,  one  at  each 
side  of  the  swivel  head,  are  two  split 

milling-machine  collet  having  a  ca- 
pacity ranging  from  i  in.  to  h  in.  by 

•k  in.  increments.  Collets  may  be 
equipped  with  stops  for  locating  du- 

plicate cutters  in  proper  relation  to 
the  wheel. 

An  index  plate  2]  in.  in  diameter 
and  having  24  divisions  provides 
for  the  grinding  of  various  types  of 
fluted  cutters  having  flutes  up  to  li 
in.  in  length. 

The  oil  pan  is  arranged  with  legs 
and  forms  the  base  of  the  machine. 
It  has  suflScient  depth  to  take  care 
of  the  wheel  lubricant  overflow.  At 
each  end  of  the  oil  pan  there  are  two 
holes  that  are  made  to  receive  lag 
screws  for  clamping  the  machine 
firmly  to  a  bench.  The  floor  space 
occupied  by  the  machine  is  24  x  14 
in.  and  the  height  over  all  is  15  in. 
The  weight  is  not  mentioned  in  the 
maker's  specification. 
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^^American"  2-  and  2J-Foot  High-Speed 
Radial  Drilling  Machine 

The  American  Tool  Works  Co., 
Cincinnati,  Ohio,  has  recently  placed 

on  the  market  the  radial  drilling  ma- 
chine illustrated  herewith,  which  is 

built  in  two  sizes  that,  respectively, 
drill  in  the  centers  of  circles  47  and 
59  in.  in  diameter. 

The  head  of  the  machine  is  of  the 
double  drive,  back-geared  type  which 
provides  two  rates  of  spindle  speed 
for  each  speed  secured  through  the 
cone  pulley  or  six-speed  gear  box. 
The  twelve  speeds  thus  provided 
cover  a  range  of  from  50  to  900 
r.p.m.  in  geometric  progression,  and 
are  suitable  for  a  wide  range  of 
drilling,  tapping  or  facing.  For 
producing  these  speeds  only  ten 
gears  are  required.  The  head 
mechanism  is  fully  enclosed  inside  of 

one  large,  oil-tight  casting  or  hous- 
ing that  prevents  liability  of  accident 

from  exposed  moving  parts. 
The  tapping  mechanism  is  fully 

enclosed  and  runs  in  a  bath  of  oil. 
The  gears  are  of  steel  with  bronze 
bushings;  and  the  friction  bands  are 
4J  in.  in  diameter  and  are  adjustable 
from  the  outside.  The  entire  unit 
is  mounted  on  a  long  steel  sleeve, 
which  runs  on  ball  bearings. 

Four  feeds  are  provided,  being 
arranged  in  geometric  progression 
from  0.004  to  0.016  in  per  spindle 

revolution.  An  adjustable  friction 
of  the  expanding-band  type  protects 
the  feed  mechanism  and  is  operated 

by  two  levers  known  as  the  "quick 
return  levers."  The  feed  worm  is  of 
hardened  alloy  steel  and  is  provided 
with  a  ball  thrust  bearing.  An  auto- 

matic feed  is  supplied  which  is  oper- 
ative up  to  4  in.  at  one  setting.  The 

feed  mechanism  is  direct  reading  and 
only  one  dial,  on  the  face  of  which 
the  feeds  are  indicated,  is  required 
for  its  operation. 

The  speed  box  is  of  the  cone  and 
tumbler  type  with  an  automatic 
clutch  auxiliary  drive  which  keeps 
the  shafts  and  gears  running  while 
the  speed  changes  are  made.  The 
gears  of  the  tumbler  mechanism  are 
made  of  carbonized  and  hardened 
steel,  for  the  transmission  of  heavy 
power.  Seven  horsepower  may  be 
transmitted  to  these  gears  by  means 

of  a  belt,  and  a  5-hp.  motor  is  recom- 
mended for  motor  drive.  A  single 

friction  countershaft  with  a  speed  of 
540  r.p.m.  is  furnished  for  use  with 
the  speed  box.  With  the  cone  pulley 
drive  a  double  friction  countershaft 
with  speeds  of  185  and  415  r.p.m.  is 
used,  the  pulleys  being  10  in.  in 
diameter  with  3i  in.  face. 

A  centralized  lubrication  system  is 
installed  so  that  the  oil  ducts   are 
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brought  to  centralized  locations  on 
the  head  and  cap,  into  which  the  oil 
is  introduced.  The  construction  of 

the  bearings  is  a  factor  in  this  lubri- 
cation system.  The  oil  is  led  to  an 

annular  oil  chamber  formed  in  the 
bronze  bushing,  which  chamber 
holds  a  large  supply  of  lubricant, 
that  is  fed  to  the  bearing  by  means 
of  a  strip  of  felt  inserted  in  a  slot 
cut  lengthwise  in  the  bushing. 

All  the  operating  levers  are  within 
convenient  reach  of  the  operator,  two 
levers  being  provided  for  raising  and 
lowering  the  spindle.  To  facilitate 
the  easy  swinging  of  the  arm,  a  ball 
bearing  is  interposed  between  the 
column  and  sleeve  at  the  bottom, 
while  at  the  top  of  the  column  a  ball 
bearing  is  placed  to  take  the  radial 
thrust  of  the  sleeve.  The  column  has 
its  inner  bearing  well  up  to  the  top 
of  the  sleeve,  8  in.  in  diameter. 

The  elevating  mechanism  includes 
a  safety  friction  device  and  an  auto- 

matic knock-out.  The  friction  de- 
vice prevents  the  arm  from  being  ele- 

vated until  the  binders  are  loose, 
while  the  knock-out  de\'ice  auto- 

matically disengages  the  elevating 
mechanism  at  the  extreme  upward 
and  downward  positions  of  the  arm. 

The  base  is  provided  with  T-slots 
and  an  oil  channel  which  surrounds 
the  working  surface.  Either  the 
round  table  on  a  swinging  knee  or 
the  plain  box  table  can  be  supplied. 
A  worm  swiveling  table  can  also  be 
furnished. 

Every  gear  is  of  steel,  with  the 
exception  of  the  large  gears  on  the 
cap  and  the  main  spindle  gear,  which 
are  semi-steel,  and  a  few  feed  gears 
which  are  manganese  bronze,  the 

gears  of  the  speed  changing  mechan- 
ism being  heat-treated  and  hardened. 

All  shafts  in  the  head  and  gear  box 
are  of  crucible  steel,  while  the  long 
vertical  and  horizontal  shafts  are  of 
carbon  steel  ground  to  size.  Every 
cylindrical  bearing  is  equipped  with 
phosphor-bronze  bushings  that  are 
renewable  in  case  of  wear. 

The  machine  can  be  had  equipped 

with  a  constant-speed  motor  driv- 
ing through  the  speed  box,  with  a 

variable-speed  direct-connected  mo- 
tor, or  with  a  double  friction 

countershaft.  Both  sizes  of  machine 

employ  a  No.  4  Morse  taper  in  the 

spindle,  and  have  an  11-in.  spindle- 
traverse,  a  30-in.  traverse  of  arm  on 
the  column  and  a  maximum  distance 
from  the  spindle  to  base  of  491  in. 
The  traverses  of  the  head  on  the  arm 
of  the  small  and  large  types  are  16i 
and  22i    in.,  respectively. 
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Cincinnati  72-Inch  Open-Side  Planer 
A  recent  addition  to  the  line  of 

planers  built  by  the  Cincinnati  Planer 
Co.,  Cincinnati,  Ohio,  is  the  motor- 
driven  72-in.  open-side  planer  shown 
in  the  illustration  herewith.  The  ma- 

chine in  general  is  similar  to  the 
30  X  30  in.  planer  described  for  the 
same  concern  on  page  51  of  the 
American  Machinist. 

^  One  of  the  chief  features  incorpo- 
rated in  this  planer  is  the  gravity 

A  box-type  table  is  also  part  of 
the  equipment.  It  has  inner  guides 
that  have  a  bearing  the  full  length 
of  the  table.  On  the  right  side  of 
the  table  is  a  clamp  which  prevents 
the  table  from  lifting  out  of  the  Vs 
when  the  work  extends  beyond  the 
left-hand  side  of  the  machine. 

The  rail  is  fastened  to  the  knee, 
which  is  clamped  to  the  column  by 
means  of  two  T-slots  in  which  are 

CINCINNATI  72-INCH  MOTOR-DRIVEN  OPEN-SIDE  PLANER 

lubrication  to  the  bearings  in  the  bed. 
This  lubrication  system  is  in  addi- 

tion to  the  forced  lubrication  to  the 
Vs,  which  latter  system  is  standard 
on  all  Cincinnati  planers.  All  oil  is 
strained,  settled  and  filtered  several 
times  before  returning  to  the  bear- 

ings. A  quantity  of  this  clean  oil 
also  cascades  over  each  gear  and 
pinion. 

The  bed  is  of  box-type  construction 
and  of  extra  depth  so  as  to  give  more 
rigidity  and  provide  a  longer  bearing 
for  the  column.  The  cheek  housing 
is  heavy,  and  extends  considerably 
above  the  top  of  the  table  and  a  dis- 

tance below  the  bottom  of  the  bed, 
thus  providing  a  greater  area  for 
bolting  the  column  to  the  bed.  To 
prevent  any  oil  from  dripping  on  the 
floor,  oil  pockets,  cast  integral  with 
the  bed,  are  provided.  The  column 
is  braced  and  ribbed;  besides  being 
bolted  and  doweled  to  the  bed,  it  fits 
on  a  large  tongue  cast  integral  with 
the  bed,  to  prevent  the  column  from 
moving  with  relation  to  the  bed. 

placed  long  slide  nuts,  extending  the 
length  of  the  bearing  of  the  knee  and 
thus  insuring  sufficient  clamping 
surface.  A  power  elevating  device 
raises  and  lowers  this  rail  by  means 
of  screws  which  are  mounted  on  ball 
bearings.  This  rail  is  prevented 
from  raising  beyond  its  maximum 
height  by  a  limit  stop. 

A  rapid  power  traverse  in  all  direc- 
tions is  also  provided  for  the  heads. 

These  heads  are  equipped  with  safety 

crank  handles,  which  prevent  acci- 
dents when  throwing  in  the  rapid 

traverse,  since  they  are  so  arranged 
that  when  they  are  engaged  the  ordi- 

nary crank  handle  stands  still.  All 
control  levers  are  within  easy  reach 

of  the  operator  making  it  unnec- 
essary for  him  to  leave  his  regular 

position. 
The  width  of  the  table  is  62  in., 

while  the  working  dimensions  are 
72x72  in.  x  12  ft.  The  overall  width 
of  the  machine  is  182  in.  including 
the  motor  drive  mechanism,  which 

has  a  35-hp.  motor. 

Dorman  Multiple-Spindle 
Drilling  Head 

The  drilling  head  illustrated  here- 
with is  a  late  product  of  John 

H.  Dorman,  5148-5152  Hudson 
Boulevard,  West,  West  New  YorH, 
N.  J.,  and  was  designed  for  drilling 
holes  in  the  drop  forged  plates  used 
in  meat  choppers.  The  plates  are 

3i°i!  in.  diameter,  A  in.  thick  and 
have  160  4-in.  holes  drilled  in  8 
circles  of  20  holes  each. 

Since  the  center  distances  between 

the  holes  are  too  close  for  the  drill- 
ing to  be  done  in  one  operation, 

alternate  holes  are  drilled  in  each 
circle  on  opposite  sides  of  the  plate, 
and  the  drilling  completed  by  in- 

dexing the  plate  20  times. 
The  plate  showing  the  first  oper- 

DORMAN    MULTIPLE-SPINDLE    DRILL- 
ING HEAD 

ation  hiay  be  seen  in  the  upper  view 
at  the  left  of  the  illustration,  while 
the  indexing  jig  containing  a  conv 

pleted  plate  is  just  below  it,  the  in- 
dexing device  being  plainly  visible. 

It  is  claimed  that  this  head  has 
drilled  plates  at  the  rate  of  10  sec. 
per  operation  of  a  total  of  3i  min. 
actual  drilling  time  for  each  plate 
and  that  allowing  time  for  loading, 
unloading  and  indexing  the  fixture, 
plates  can  be  completed  in  5  minutes. 

The  jig  plate  is  made  of  machine 
steel  and  has  hardened-steel  bush- 

ings. The  housing  of  the  head  is 
aluminum,  the  lower  spindle-bearings 
of  cast  iron  and  the  upper  spindle- 
bearings  of  government  metal.  All 
gears  are  of  0.50  carbon  steel.  Speed 
ratio  2i  to  1. 
Heads  can  be  furnished  with 

spindles  spaced  to  suit  different  lay- 
outs, also  jigs  to  index  any  con- 

venient number  of  divisions. 
Indexing  is  very  simple  and  no! 

liable  to  errors  on  the  operator's  part. 
The  wheel  attached  to  the  knurled 
knob  moves  the  index  wheel  until  th€ 
pawl  engages  the  next  slot  and  locks 
the  device. 
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Horizontal,  High-Speed  and  Slotting  Attach- 
ments for  Knight  Vertical  Milling  and 

Drilling  Machines 
The  accompanying  -  illustrations 

show  a  number  of  attachments  that 
have  recently  been  placed  on  the 
market  by  the  W.  B.  Knight  Machin- 

ery Co.,  St.  Louis,  Mo.,  for  use  on  its 
Nos.  2  and  3  vertical  milling  and 
drilling  machines,  such  as  described 
on  page  1055,  Vol.  50  of  the  Ameri- 
can  Machinist. 

The  horizontal  milling  attachment 
shown  in  Fig.  1  provides  a  horizontal 
spindle  which  can  be  used  in  a  plane 
parallel  with  the  longitudinal  move- 

ment of  the  table  or  in  a  position  at 
a  90-deg.  angle  to  this  movement. 
In  the  first  position,  the  attachment 
is  used  for  such  work  as  rack  cut- 

ting, sawing  off  stock  and  cross  mill- 
ing long  pieces.  In  the  other  posi- 

tion, the  attachment  spindle  is  placed 
the  same  as  the  spindle  or  arbor  of  a 
horizontal  milling  machine,  and  it 
can  perform  machining  operations  in 
like  manner,  such  as  spline  milling, 
cutting  spur  gears  and  straddle  mill- 

ing. The  spindle  runs  in  two  bronze 
bearings,  one  of  which  is  tapered, 
thus  providing  easy  adjustment  for 
wear.  This  attachment  weighs  ap- 

proximately 30  pounds. 
The  high-speed  milling  attach- 

ment, for  work  requiring  the  use  of 
small  cutters  running  at  high  speed, 
such  as  die  sinking  and  profiling 
operations  on  jigs,  dies,  metal  pat- 

terns and  models,  is  shown  in  Fig.  2. 
This  device  is  slipped  on  over  the 
nose  of  the  spindle,  and  after  the 

driving  gears  are  meshed  the  housing 
is  securely  clamped  to  the  stationary 
spindle  sleeve. 
The  drive  is  accomplished  by 

means  of  an  arbor  which  fits  into  the 
main  spindle.  The  lower  part  of 
this  arbor  is  an  internal  steel  gear 
that  drives  by  means  of  an  idler 
gear,  the  small  gear  cut  on  the  end 
of  the  high-speed  spindle.  All  these 
gears  are  hardened.  The  high-speed 
spindle  runs  in  a  tapered  bronze 
bearing  with  a  means  for  adjust- 

ment, and  is  provided  with  a  No.  4 
B.  &  S.  tapered  hole  for  holding 
standard  i-  to  A-in.  end  mills. 

FIG.    1 — KNIGHT    HOHIZOXTAL 
MILLING  ATTACHMENT 

FIG.    2— KNIGHT  HIGH-SPEED 
MILLING  ATTACHMENT 

The  spindle  revolves  at  a  speed  4J 
times  the  main  spindle  speed.  The 
attachment  weighs  approximately  16 
lb.  and  its  distance  from  the  end  of 
the  main  spindle  is  4i  inches. 

Fig.  3  illustrates  a  slotting  at- 
tachment for  use  in  tool  and  die  mak- 

ing, and  in  such  operations  as  form- 
ing square  holes,  cutting  internal 

keyways  and  internal  gears.  This 
attachment  is  clamped  around  the 
stationary  spindle  sleeve  of  the  ma- 

chine. A  pair  of  steel  bevel  gears 
carry  the  drive  from  the  arbor  in- 

serted in  the  spindle  of  the  machine 
to  the  driving  crank  on  the  end  of 
which  is  a  tool-steel  bearing  operat- 

ing in  the  slide  of  the  ram.  This 
ram  is  made  of  steel  and  operates  in 

scraped  V-bearings.  It  has  a  2-in. 
stroke  and  is  provided  with  a  ta- 

pered gib. 

FIG.    3— KNIGHT  SLOTTING 
ATTACHMENT 

The  tool  holder  takes  a  ?-in.  round 

tool  and  is  of  "clapper  box"  style, 
giving  clearance  for  the  return  of 
the  tool.  Different  tapers  and  clear- 

ance angles  are  obtained  by  tilting 
the  table.  The  attachment  weighs 
approximately  40  pounds. 

Landis  Pipe  and  Nipple 

Threading  Machine  with 
Internally  Tripped 

Die-Head 

An  improved  type  of  pipe  and  nip- 
ple threading  machine,  which  is 

shown  in  Fig.  1  herewith,  has  re- 
cently been  developed  by  the  Landis 

Machine  Co.,  Waynesboro,  Pa.  The 
feature  of  this  machine  is  the  inter- 

nally tripped  die-head,  which  auto- 
matically insures  a  uniform  length  of 

thread  on  the  nipples  and  also  elim- 
inates the  necessity  of  gaging  them 

by  hand.  The  machine  threads,  reams 
and  chamfers  pipes  and  nipples. 

The  sectional  drawing  shown  in 
Fig.  2  illustrates  the  principles  of 

operation  of  the  die-head.  The 
knurled  collar  A  and  the  clamping 
rod  C  are  integral,  the  latter  being 
threaded  on  one  end  to  screw  into  a 

tapped  hole  in  the  shank  of  the 
reamer  K.  The  knurled  collar  B  is 
integral  with  the  tube  D,  which  is 
also  threaded  at  one  end  and  screws 
into  the  spider  E.  This  spider  has  a 

square  hole  through  it,  and  further- 
more, it  is  tapped  part  of  the  way  to 

fit  the  tube  D,  thus  providing  thread 
bearings  on  the  four  sides  of  the 
square  hole.  To  afford  a  bearing 
for  the  driver  H  the  reaming  iwrtion 
of  the  hole   in   the   spider  is   plain. 
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FIG.  1— LANDIS  PIPE  AND  NIPPLE  THREADING    MACHINE  WITH 
INTERNALLY   TRIPPED   DIB  HEAD 

This  driver  nas  a  square  hole  in  the 
end  to  receive  the  shank  of  the 
reamer  K. 

To  set  the  reamer  to  the  correct 
position,  the  collar  A  is  tightened  by 
hand,  thus  clamping  together  in  one 
unit  tube  D,  driver  H  and  reamer  K. 
The  surface  Y  on  the  reamer  K  has 
no  cutting  edge;  therefore,  as  the 
nipple  is  threaded  and  the  end  begins 
to  bear  on  the  reamer,  the  unit  D  and 
H  transmit  the  pressure  to  the  spider 
E.  Through  the  medium  of  pins  F 

in  the  spider,  rings  G  and  /  are  car- 
ried backward  a  distance  X  until  pin 

Atkins  Improved  Kwik-Kut 
Metal  Sawing  Machine 

No.  18 
A  number  of  improvements  have 

been  added  to  the  Kwik-Kut  metal 
sawing  machine  built  by  E.  C.  Atkins 
&  Co.,  Indianapolis,  Ind.  The  No.  7  A 
machine  was  described  on  page  205, 

the  size  of  stock  in  the  vise.  By 
means  of  this  device  a  rapid  stroke 
up  to  the  maximum  allowable  for 
cutting  can  be  obtained,  and  prac- 

tically the  whole  of  the  blade  is 
available  for  cutting.  The  blade 
holder  is  self-adjusting,  so  that  the 
blade  is  always  kept  straight  in  the 
frame. 

The  mechanical  feeding  device  is 
controlled  by  a  hydraulic  dash-pot, 
that  allows  the  amount  of  feed  and 

pressure  to  be  varied  at  will.  A 
cushioning  effect  is  also  produced  by 

the  dash-pot,  which  serves  to  prevent 
jarring  when  the  blade  is  lowered 
into  the  cut. 

The  saw  frame  travels  on  a  T- 
shaped  guide  bar  with  three  points 

of  support  and  it  can  be  kept  in  ad- 
justment for  position  by  means  of 

screws,  so  that  it  always  travels  in 
a  straight  line.  Oil  cups  or  oil  holes 
provide  the  lubrication  for  the 

working  parts.  Bronze  link-blocks 
and  bushings  are  used  on  the  driving 
crank. 

With  a  solid  vise  the  capacity  of 
the  machine  is  8x8  in.,  and  with  a 
swivel  vise  it  is  7x8  in.  The  belt 
driven  machine  occupies  a  floor 
space  of  60x26  in.,  has  an  overall 

FIG. 2 — LANDIS    INTERNALLY 
TRIPPED  DIE  HEAD 

M  is  disengaged  from  the  bushing 
L.  The  full  opening  movement  is 
then  completed  by  a  spring  in  the 
adjusting  ring. 

Longitudinal  adjustment  of  the 
reamer  K  is  obtained  when  the  clamp- 

ing rod  C  is  unscrewed  by  turning 
the  collar  A  to  the  left.  Collar  B 
may  be  turned  to  the  right  or  left 
for  either  forward  or  backward  ad- 

justment, depending  upon  the  length 
of  thread  to  be  cut. 

The  machine  employs  the  Landis 
high-speed  steel  chasers  and  chamfer- 

ing reamers.  It  is  made  in  i,  U,  2 
and  4  in.  sizes  and  may  be  furnished 
in  both  single  and  double  spindle 
types. 

ATKINS  IMPROVED  KWIK-KUT  METAL  SAWING   MACHINE  NO.  18 

Vol.  58  of  the  American  Machinist; 
the  improved  machine  illustrated 
herewith,  is  designated  as  the  No.  18. 

One  of  the  features  of  the  machine 
is  the  solid  cabinet  base  containing 
settling   tank,   reservoir   and    pump. 
An  automatic  adjustment  of  the 

length  of  stroke  is  provided  so  that 
the  stroke  can  be  varied  according  to 

height  of  40  in.,  a  height  of  22  in. 
from  floor  to  bottom  of  the  vise  and 

a  net  weight  of  950  lb.  A  two-step 
cone  pulley  of  20x3  in.  and  18x3  in. 
is  used,  which  should  be  driven  at  90 
r.p.m,  to  obtain  the  correct  cutting 

speed.  Either  11  or  H  hp.  is  nec- 
essary. Motor-driven  machines  can 

also  be  supplied. 
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Modification  of  Automatic 

Threading  Lathe 
The  Automatic  Machine  Co.,  113 

East  Washington  Ave.,  Bridgeport, 
Conn.,  has  recently  completed  a  ma- 

chine for  cutting  small  screws  and 
nuts  of  coarse  pitch,  either  single 
or  multiple  threads,  worms  and 
helical  gears. 

In  order  to  obviate  the  necessity 
for  reversing  the  direction  of  rota- 

tion of  the  machine  at  each  pass  of 

the  tools,  the  usual  master-screw  is 

amount  or  rate  of  rise  of  the  cam, 
but  upon  the  relative  rotative 
speeds  of  cam  and  work,  and  this 
relation  may  be  varied  within  wide 
limits  by  means  of  change  gears 
applied,  in  the  manner  usual  to 
thread-cutting  lathes,  at  the  left 
end  of  the  machine. 

Both  cam  and  work  revolve  con- 
tinuously in  one  direction,  the  cut- 

ting tools  being  withdrawn  from  the 
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dispensed  with  and  a  cam,  to  be 
seen  at  the  right  end  of  the  ma- 

chine in  the  cut,  is  substituted 
therefor.  This  cam  is,  in  effect,  a 
screw  having  but  one  turn  of 
thread,  the  pitch  of  which  is  some- 

what in  excess  of  the  length  of  the 
work  to  be  threaded. 

The  cam  is  splined  to  its  shaft 
and  secured  against  a  shoulder  by 
means  of  lock-nuts  so  that  it  is  eas- 

ily removable  for  the  purpose  of 
substituting  other  cams  of  greater 
or  less  rise,  but  such  substitution  is 
required  only  when  resetting  the 
machine  for  work  pieces  that  are 
considerably  longer  or  shorter  than 
those  for  which  the  machine  is  al- 

ready set.  The  pitch  of  the  thread 
being  cut  is  not  dependent  upon  the 

work  at  the  end  of  the  cutting  stroke 
of  the  carriage  and  the  latter  re- 

turned rapidly  to  its  starting  posi- 
tion as  the  contact  shoe  passes 

down  the  sharp  reverse  incline  of 
the  cam.  The  reverse  movement  of 
the  carriage  is  actuated  by  the 
weight,  which  keeps  the  shoe  at  all 
times  in  contact  with  the  cam. 

A  hardened  steel  shoe  is  used  in- 
stead of  the  usual  roller  to  transmit 

the  movement  of  the  cam  to  the  car- 
riage for  the  reason  that,  as  it  is  a 

part  of  a  thread  generating  mech- 
anism, extreme  accuracy  of  rela- 

tive position  is  required  and  a  roller 
would  be  liable  to  wear  out  of  round 
or  to  develop  flat  spots  that  would 
introduce  a  constantly  varying 
error  in  the  product,  while  the  wear 

of  a  fixed  shoe  will  always  be  pro- 
gressive and  need  be  compensated 

for  only  at  long  intervals. 
The  bar  to  be  seen  projecting  over 

the  cam  is  rigidly  a  part  of  the  car- 
riage and  the  position  of  the  cam 

shoe  in  this  bar,  the  outer  end  of 
which  is  in  the  form  of  a  yoke,  is 
easily  and  quickly  adjustable  by 
turning  the  square-headed  screw  in 
the  bar;  clamping  the  shoe  in  what- 

ever position  it  is  set  by  means  of 
the  clamping  nut. 

The  forward  and  back  movement 
of  the  cross-slide  for  the  purpose 
of  withdrawing  and  returning  the 
cutting  tools  at  the  end  and  begin- 

ning of  each  cutting  movement  of 
the  carriage  is  actuated  by  a  sin- 

gle-throw crankshaft  that  in  turn 
receives  its  motion  through  a  gear 
and  trip  clutch  similar  to  that  in 
the  flywheel  of  a  punch  press.  As 
the  carriage  reaches  the  end  of  its 
cutting  stroke  the  clutch  is  tripped 
and  the  crankshaft  makes  a  half 
revolution,  throwing  the  crank  from 
its  outward  dead  center  to  its  in- 

ward dead  center  and  withdrawing 
the  cutting  tools  from  the  work.  At 
the  end  of  the  return  stroke  of  the 
carriage  the  clutch  is  again  tripped, 
the  crank  returns  to  its  original 
position  and  the  tools  are  again  in 
place  to  resume  their  cut. 

The  crank  can  only  return  the 
tools  to  the  same  place  each  time. 
To  cause  them  to  advance  by  suc- 

cessive increments  for  the  purpose 

of  feeding,  the  cross-slide  is  made 
double,  like  the  compound  rest  of  a 
lathe.  The  upper  member  may  thus 
be  moved  forward  with  relation  to 
the  lower  member  by  means  of  the 
usual  screw  to  which  is  keyed  the 
handwheel  and  ratchet  to  be  seen 
on  the  front  of  the  carriage. 

To  make  the  feed  automatic  the 

pawl  lever  is  moved  by  a  sliding  bar 
carried  at  the  front  of  the  wings 
of  the  carriage,  from  whence  the 
L-shaped  end  may  be  seen  project- 

ing to  the  right.  At  each  return  of 
the  carriage  to  starting  position  the 
end  of  the  sliding  bar  contacts  with 
a  tappet  that  is  adjustably  fixed  to 
the  front  of  the  shears  of  the  ma- 

chine. This  tappet,  though  adjust- 
able for  different  lengths  of  car- 
riage movement  and  for  various 

increments  of  feed,  is  stationary 
during  the  operation  of  the  machine. 
The  bar  is  returned  to  original  posi- 

tion as  it  passes  out  of  contact  with 
the  tappet  by  the  pressure  of  a  coil 
spring.  The  feeding  movement  of 
the  tools  takes  place  during  this  re- 
tu^n  and  is  actuated  by  the  spring. 
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The  threading  tools  are  of  the 

"duplex"  type — that  is,  one  tool 
cuts  one  side  and  a  part  of  the  bot- 

tom of  one  thread  while  the  other 
tool  cuts  the  other  side  and  remain- 

ing part  of  the  bottom  of  the  same 
thread.  By  this  means  the  crowd- 

ing, or  "hogging"  effect  of  a  single 
full-formed  tool  is  avoided  and 
tools  of  the  correct  rake  and  clear- 

ance angles  may  be  provided  in- 
stead of  the  compromise  made 

necessary  by  the  single  tool. 
The  indexing  (in  case  of  multiple 

threads)  is  also  automatic;  though, 
strictly  speaking,  no  indexing  is 
done.  The  ratio  of  gearing  to  rise  of 
cam  and  consequent  length  of 
thread  cut  is  such  that  after  the 
tools  have  passed  once  over  any 
given  thread  they  do  not  again  en- 

ter that  thread  until  they  have  also 
passed  once  over  all  the  remaining 
threads  of  the  worm  or  screw. 

The  machine  is  no  larger  and  but 
little  heavier  than  a  standard  en- 

gine lathe  of  corresponding  capac- 
ity. It  may  be  built  for  any  re- 

quired size.  It  is  mounted  upon  a 
cabinet  pedestal  in  which  is  con- 

tained the  tank  for  the  supply  of 
cutting  compound. 

Porter-Cable  Center 
Drive  Lathe 

For  turning  axle  shafts,  cam- 
shafts, and  similiar  parts  that  can 

be  turned  at  both  ends  simultane- 
ously, the  Porter-Cable  Machine  Co., 

1708  N.  Salina  St.,  Syracuse,  N.  Y., 
has  recently  developed  the  center 
drive  lathe  shown  in  the  accompany 
ing  illustration. 

The  members  of  the  machine  are 

mounted  on  a  heavy  box-type  bed. 
The  headstock,  which  is  placed  in  the 
center  of  the  bed,  has  a  hardened 
and  ground  spindle  61  in.  long  with 
a  2J  in.  hole  through  it.  The  spindle 
is  mounted  on  large  ball  bearings 
and  has  a  right-angle  drive  through 
worm  gearing.  The  expanding  clutch 
is  mounted  on  the  drive  shaft  of  the 
headstock.  It  is  arranged  to  stop 
the  machine  the  instant  that  the 
clutch  is  disengaged,  and  is  controlled 
by  one  lever  mounted  on  top  of  the 
headstock. 

A  3-hp.  a.c.  or  d.c.  electric  motor, 
fastened  to  the  under  side  of  the  oil 
pan,  furnishes  the  drive  by  means 
of  a  sprocket  and  chain  connected  to 
the  drive  shaft.  The  shell  of  the 
clutch  is  thus  driven  continuously. 

The  carriages  are  cam  operated, 
and  both  straight  and  tapered  work 
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can  be  turned  with  them.  They  are 
automatically  returned  to  the  start- 

ing point  upon  reaching  the  end  of 
the  cut,  thus  relieving  the  operator 
of  movements  other  than  loading 
and  unloading  the  work  and  start- 

ing and  stopping  the  machine.  The 
carriages  are  equipped  with  chip 
shields.  The  feed  is  from  the  drive 
shaft  to  the  worm  shaft  in  the  bed 

by  means  of  pick-off  gears,  the  worm 
gear  driving  the  cam  which  feeds 
the  carriages  and  returning  them 
quickly  to  the  starting  point.  Since 
the  pump  is  driven  by  means  of  the 
worm  shaft,  it  ceases  to  operate  as 
soon  as  the  spindle  stops. 

The  tailstock  at  the  left  of  the 
machine  is  screw  operated  while  that 
at  the  right  is  foot  operated,  thus 
leaving  the  operator's  hand  free  for removing  work. 

The  machine  can  take  work  32 
in.  between  centers,  and  although 
weighing  only  1,500  lb.,  it  is  claimed 
that  its  rigid,  construction  enables  it 
to  take  heavy  cuts.  A  belt  drive  can 
be  furnished  if  desired. 

American  Pulley  Co. 
Pressed-Steel  Shafting 

Hanger 

The  American  Pulley  Co.,  Phila- 
delphia, Pa.,  is  now  marketing  the 

all-pressed-steel  shafting  hanger 
illustrated.  It  is  made  in  regular 
drops,  from  7  to  24  in.,  and  for  all 
shaft  sizes  up  to  3  in.  The  main 
frame  is  constructed  of  two  stamp- 

ings placed  face  to  face,  with  in- 
turned  flanges  extending  the  entire 
length  of  the  leg,  and  the  cross 
brace  is  integral  with  the  legs.  The 

feet  are  made  of  cold-drawn,  seam- 
less metal  and  are  riveted  to  the 

legs.  The  hanger  is  of  the  parting 
variety,  with  a  swing  yoke  that  per- 

mits removing  quickly  the  shaft  or 

bearing.  The  smooth,  rounded  sur- 
faces are  easily  kept  free  from  dust. 

All  bolts,  nuts  and  set  screws  are 
of  standard  dimensions.  Four  set 
screws  hold  the  bearing  in  place. 

AMERICAN  PULLEY  CO.  PRESSED- 
STEEL  HANGER 

The  four  bearing  nuts  are  flush  with 
the  shaft  opening,  to  afford  the 
minimum  amount  of  overhang  for 
the  set  screws. 

A  babbitted  bearing  box  is  of- 
fered with  the  hanger.  The  bear- 

ing is  broached  to  size.  The  castings 
of  the  box  are  heavy  and  capacious 
oil  reservoirs  have  been  provided. 
The  manufacturer  has  subjected 

the  hangers  to  both  laboratory  and 
service  tests. 
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Foote-Burt  Two-Spindle  High-Duty 
Drilling  Machine 

For  use  in  production  drilling  of 
miscellaneous  products  such  as  hubs, 

gears,  rollers,  connecting  rods  and 
links,  the  Foote-Burt  Co.,  Cleveland, 
Ohio,  has  placed  on  the  market  the 
two-spindle  high-duty  drilling  ma- 

chine herewith  illustrated.  This 
machine  is  made  in  two  types  desig- 

nated as  Nos.  101  and  102;  it  can  be 
used  for  simply  drilling  holes,  or  it 

may  be  employed  for  the  perform- 
ance of  such  successive  operations  as 

ing  from  the  bottom  to  the  top  of  the 
machine. 
When  two  similar  operations  are 

to  be  performed,  a  two-station  fix- 
ture is  mounted  on  the  work  table. 

This  arrangement  enables  two  pieces 
of  work  in  one  fixture  to  be  under 
the  two  spindles,  and  while  the  holes 
are  being  drilled  in  these  two  parts, 
the  finished  pieces  are  removed  from 
the  other  fixture  and  new  pieces  of 
work  set  up  in  their  place.     In  this 
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drilling  and  spot  facing  and  drilling 
and  reaming.  By  the  use  of  multiple- 
spindle  auxiliary  drilling  heads  on 
the  spindles,  the  machine  may  also 
be  adapted  to  multiple  drilling, 
such  as  bolt  holes  in  flanges  and 
other  similar  work. 

The  frame  of  the  machine  consists 

of  a  base  unit  and  a  head  unit,  be- 
tween which  pedestals  are  fitted  at 

each  side.  By  the  use  of  suitable 
pedestals,  it  is  possible  to  adapt  the 
machine  to  keep  the  spindle  nose 
close  to  the  lower  face  of  the  head 
unit  for  any  particular  job.  The 
frame  is  made  of  heavy  trussed  sec- 

tions and  the  whole  machine  is  tied 

together  by  four  2-in.  bolts,  extend- 

case  the  work  table  is  indexed  180 

deg.  Where  two  successive  opera- 
tions are  being  performed  the  table 

is  indexed  120  deg.  at  each  move- 
ment, the  work  being  set  up  at  one 

station,  while  the  first  operation  is 
progressing  in  the  second  station  and 
the  final  operation  at  the  third  sta- 

tion of  the  fixture.  The  hand  lever 
in  front  of  the  base  of  the  machine 

provides  for  engaging  and  disengag- 
ing the  lock  bolt  which  secures  the 

table  in  any  indexed  position.  The 
two  spindles  operate  independently 
of  each  other  so  that  two  successive 
operations  requiring  different  speeds 
and  feeds  can  be  performed  on  the 
same  piece  of  work.  ^ 
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Power  is  provided  from  a  single 
pulley,  which  is  furnished  with  a 
friction  clutch  operated  by  a  lever. 
From  the  pulley  shaft,  motion  is 
carried  through  two  sets  of  forged- 
steel  bevel  gears  to  two  vertical 
auxiliary  shafts,  one  of  which  serves 

each  of  the  two  spindles  on  the  ma- 
chine. From  the  auxiliary  shaft, 

take-off  gears  transmit  the  power  to 
a  pair  of  forged-steel  helical  gears, 
the  second  of  which  drives  the 
spindle.  By  changing  the  ratio  of 
the  take-off  gears,  provision  is  made 
for  changing  the  spindle  spleed. 
Standard  gears  are  provided  in  sets 
to  furnish  spindle  speeds  from  43 
to  304  r.p.m.,  and  through  the  use 
of  special  ratios,  it  would  be  feasible 
to  obtain  up  to  500  r.p.m.  spindle 

speed. As  in  the  case  of  speed  changes, 
the  adjustments  of  rate  of  feed  are 
made  by  changing  the  ratio  of  the 
pair  of  take-off  gears,  by  means  of 
which  power  is  taken  from  the 
spindle  to  drive  the  feed  mechanism. 
This  mechanism  affords  a  range  of 
feeds  from  0.006  to  0.168  in.  per 
revolution,  practically  any  specified 
rate  of  feed  being  available  for  the 
particular  job  on  which  the  machine 
is  working;  but  as  in  the  case  of 
speed  changes,  different  feeds  can  be 
secured  to  adapt  the  machine  for  a 
range  of  work. 
On  each  side  of  each  spindle 

sleeve  there  are  rack  teeth  engaged 

by  a  pair  of  helical  gears  in  the  feed 
mechanism.  The  helix  angles  of  the 
pinions  and  racks  at  the  two  sides  of 
the  spindle  sleeves  are  opposite, 
which  enables  the  thrust  of  one 

pinion  to  compensate  that  of  the 
other.  The  use  of  helical  pinions 
and  racks  for  feeding  the  spindle  is 
claimed  to  afford  a  smooth  feed 
movement. 

In  addition  to  the  power  feed  just 
described,  hand  feed  to  the  spindle 
may  be  obtained  by  either  of  two 
ways.  On  the  worm  shaft  that 
carries  the  movement  to  the  feed 
mechanism,  there  is  a  positive  jaw 

clutch  which  may  be  engaged  or  dis- 
engaged by  means  of  a  lever.  By 

disengaging  this  clutch,  provision  is 
made  for  obtaining  hand  feed 
through  the  worm  and  wormwheel 
by  turning  a  handwheel.  If  it  is 
desired  to  obtain  a  quick  traverse 
movement  of  the  spindle,  it  can  be 
accomplished  by  pulling  forward  the 
handles,  or  any  one  handle,  of  the 
capstan  wheel,  which  releases  the 
clutch  on  the  wormwheel  and  enables 
hand  movement  to  be  secured  directly 
through  the  pinions  to  the  rack  teeth 
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on  the  spindle  sheave.  Besides  the 
previously  mentioned  clutch  control, 
the  clutch  can  be  tripped  at  any  pre- 

determined point  by  means  of  a 
knockout  plug  attached  to  a  disk 
geared  to  the  feed  movement. 

A  centrifugal  pump  is  used  which 
has  a  capacity  for  delivering  45  gal. 
of  coolant  per  minute.  The  reser- 

voir in  the  base  of  the  machine  has 
a  capacity  for  holding  over  two 
barrels  of  lubricant.  One  strainer  is 

provided  in  the  pipe  line  and  .  an- 
other at  the  point  where  the  coolant 

goes  back  into  the  reservoir,  to 
assure  the  removal  of  chips  and 
foreign  matter  from  the  fluid.  At 
the  back  of  the  work  table,  there  can 
be  seen  a  guard,  a  similar  guard  is 
employed  at  the  front  of  the  machine, 
but  is  removed  in  the  illustration. 
These  guards  prevent  the  coolant 
from  splashing  on  the  floor  while  the 
machine  is  in  operation. 

Bethel-Player  Ring 

Lapping  Machine 
The  Bethel-Player  Co.,  Westboro, 

Mass.,  has  brought  out  a  modification 
of  the  Fraser  vertical  lapping  ma- 

chine, such  as  described  on  page  888 
of  the  American  Machinist,  that  is 
intended  especially  for  the  purpose 
of  lapping  piston  rings  and  similar 
work.  The  machine  resembles  the 
Fraser  in  general  appearance  and  is 
of  about  the  same  size,  but  differs  in 
many  details,  one  of  the  more  impor- 

tant being  that  in  the  new  machine 
both  laps  are  stationary,  while  in  the 
earlier  one  the  lower  lap  is  revolved. 

The  laps  are  made  of  a  special 
grade  of  cast  iron  to  secure  a  smooth 
and  homogeneous  surface.  The  lower 
lap  is  supported  on  brackets  extend- 

ing from  the  base  of  the  machine, 
while  the  upper  one  is  suspended  by 
a  floating  connection  from  the  verti- 

cally adjustable  upper  spindle.  The 
work  carrier  is  a  steel  plate  with  cut- 

out openings  of  a  diameter  a  trifle 
larger  than  that  of  the  rings  to  be 
lapped,  so  that  the  latter  are  free  to 
rotate  within  the  carrier  as  the  work 
proceeds. 

The  lower  spindle  is  vertical  and 
is  supported  in  bearings  within  the 
base  of  the  machine  in  such  position 
that  its  upper  end  lies  within  the 
large  diameter  center  hole  of  the  an- 

nular lower  lap.  It  terminates  in  a 
radially  adjustable  plate  from  which 
two  pins  project  above  the  surface 
of  the  lower  lap  and  enter  corre- 

sponding holes  in  the  work  carrier. 
This     lower     spindle     is     driven 

through  a  peculiar  combination  of 
gears  and  levers  contained  in  the 
base  of  the  machine,  the  resultant 
movement  imparted  to  the  work  car- 

rier being  a  series  of  short  circular 

sweeps  combined  with  the  slow  ro- 
tation of  the  entire  carrier.  This 

movement  is  intended  to  reproduce 
as  closely  as  possible  the  motion  that 
would  naturally  be  given  to  similar 

work  by  the  operator  were  the  op- 

bethel-player  MACHINE  FOR 
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eration  to  be  performed  by  hand; 
and  it  is  such  that  the  machine  must 

pass  through  nearly  300  cycles  be- 
fore the  pieces  may  again  occupy 

exactly  the  same  position  with  rela- 
tion to  the  laps.  The  amplitude  of 

the  sweeping  movement  is  variable 
by  the  radial  movement  of  the  driv- 

ing pins  with  reference  to  the 

spindle. 
The  weight  of  the  upper  lap  is,  of 

course,  borne  by  the  work  at  the  com- 
mencement of  the  operation,  and  any 

slight  irregularity  of  the  work  will 
be  compensated  for  by  the  floating 
connection.  As  the  work  proceeds, 
however,  and  the  upper  lap  slowly 
settles,  it  gradually  comes  to  rest 
upon  the  three-point  bearing  pro- 

vided by  the  ends  of  the  adjustable 
screws  that  are  located  120  deg. 
apart  around  the  periphery  of  the 
upper  lap. 

The  ends  of  the  screws  are  hard- 
ened, and  they  bear  upon  hardened 

steel  plugs  set  into  suitable  bosses 

on  the  periphery  of  the  lower  lap. 

They  are  adjusted  to  secure  par- 
allelism between  the  two  laps  and  to 

establish  the  exact  thickness  of  the 
finished  rings.  Continued  running 
of  the  machine  after  these  screws 
had  come  in  contact  with  their 
bearers  would  have  little  effect  in 
the  way  of  further  reducing  the 
thickness  of  the  rings. 

The  upper  lap  may  be  raised  from 
the  work  for  the  purpose  of  inspec- 

tion or  reloading,  by  means  of  a  rack 
and  pinion  operated  by  the  capstan 
wheel.  A  ratchet  and  latch  retain  it 
in  raised  position.  The  entire 
bracket  may  be  swung  to  one  side,  if 
desired,  to  render  the  work  and  the 
lower  lap  readily  accessible. 
The  machine  weighs  approxi- 

mately 2,000  lb.  and  occupies  a  floor 
space  of  2Jx5  feet. 

Hawes  Grinding  Attach- 
ment for  Planer 

The  grinding  attachment  for  use 
on  a  planer,  illustrated  herewith,  has 
been  placed  on  the  market  by  C.  L. 
Hawes,  12  Adams  St.,  Ashtabula, 
Ohio. 

The  device  is  equipped  with  a  li- 
hp.  G.E.  60-cycle,  three-phase  induc- 

tion motor  intended  to  be  run  at 

3,600  r.p.m.     The  wheel  spindle  is 

Mr     If 

HAWES  GRINDING  ATTACHMENT  FOR THE   PLANER 

1  in.  in  diameter  and  is  equipped 
with  Timkin  roller  bearings. 

The  attachment  is  very  compact, 
measuring  but  30i  in.  from  the 
bottom  of  the  bearing  housing  to  the 
top  of  the  motor  base.  The  drive  is 
through  belt  and  provision  has  been 
made  for  taking  up  the  slack  by  ad- 

justing the  position  of  the  motor  on 
its  support. 

The  switch  box,  abrasive  wheel, 
wheel  guard,  and  belt  as  shown  in 
the  illustration  are  not  furnished  as 
part  of  the  regular  equipment: 
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Gray  60-  and  72-Inch  ̂ ^Maximum  Service Planer 

Continuing  its  policy  of  adapting 

heavy  machine  tools  for  production 

work,  the  G.  A.  Gray  Co.,  Gest  and 

Depot  Sts.,  Cincinnati,  Ohio,  has  re- 

recently  developed  60-  and  72-in. 

planers  which  embody  the  same  prin- 
ciples and  features  that  are  found 

in  the  smaller  type  of  planer  de- 
scribed on  page  894,  Vol.  55  of  the 

American  Machinist.  Supplementing 

these  production  features,  the  parts 
are  built  with  heavy  sections,  the 
cast  iron  being  distributed  in  such  a 
manner  as  to  insure  great  rigidity 
under  heavy  cutting  strain. 
The  accompanying  illustration 

shows  the  60-in.  planer.  Of  par- 
ticular note  is  the  centralized  control 

at  the  right  of  the  machine  which 
eliminates  a  great  deal  of  walking 
for  the  operator.  To  raise  the  rail, 
the  stirrup  which  hangs  at  the  end 
of  the  rail  is  pushed  up,  and  thus 
gives  control  of  the  motion  without 
requiring  the  operator  to  leave  the 
position  from  which  he  can  see  the 
work  and  the  tools.  The  rail  stops 
without  drifting,  so  that  it  may  be 
set  to  a  line.  It  is  then  clamped  by 
a  few  turns  of  the  clamping  screw 
located  at  the  right-hand  end  of  the 
rail.  This  action  locks  both  ends  of 
the  rail  to  the  inside  edge  of  each 
housing,  tying  the  entire  structure 
firmly  together  so  that  it  acts  as  a 
rigid  unit  under  the  cutting  strains. 

Since  the  rail  is  clamped  to  the  in- 
side edges  of  the  housings,  it  brings 

the  points  of  support  close  together 
and  shortens  the  length  of  the  rail 
subject  to  torsional  strain. 

Each  rail  head  is  moved  into  posi- 
tion by  simply  shifting  one  lever  at 

the  end  of  the  rail.  The  heads  re- 
spond instantly  but  stop  without 

drift.  Similarly,  in  spite  of  the  great 
size  and  weight  of  all  the  parts  of 
these  heads,  the  slides  may  be  rapidly 
raised  or  lowered  without  effort  by 
using  the  middle  traverse  lever  at 
the  end  of  the  rail.  The  movements 
can  thus  be  performed  as  rapidly  as 
on  a  36-in.  planer. 

Between  the  slide  and  harp  on  the 

rail  head  are  "twin-purpose  gibs." 
A  turn  of  the  handle  in  one  direction 

positively  adjusts  the  gib  to  the 
operating  position,  while  a  turn  in 
the  other  direction  rigidly  locks  the 
slide  to  the  harp.  Similar  gibs  are 
also  provided  between  the  saddle  and 
rail.  Furthermore,  a  clamp  is  pro- 

vided which  secures  the  harp  to  the 
top  of  the  saddle.  These  methods  of 
clamping  lock  the  various  parts  of 
the  head  rigidly  together,  so  that 
relative  motion  is  eliminated  when 
cutting. 

To  set  the  feed,  the  same  "cantslip 
feed"  which  has  been  standardized 
on  the  smaller  sized  planers,  is  em- 

ployed.    It  is  adjusted  by  turning  a 

knob  until  the  required  feed  is  indi- 
cated on  the  graduated  dial.  A  turn 

of  the  wrist  gives  any  feed  from 
zero  to  1  in.  in  steps  of  0.01  in.  This 
feed  is  positive  and  is  automatically 

locked  as  soon  as  the  operator's 
fingers  are  removed  from  the  knob. 

All  the  gears,  which  are  helical 
throughout,  run  in  a  bath  of  oil.  The 
oil  is  pumped  from  an  oil  pan  under 
the  gears  and  is  delivered  directly  to 
all  the  drive-shaft  bearings.  The 
pump  is  of  the  reversing  type,  operat- 

ing on  the  return  as  well  as  on  the 
cutting  stroke. 

This  pump  also  delivers  the  oil  to 
the  Vs.  The  corner  of  the  table  V 
is  cut  away  almost  to  the  ends  of  the 
table,  and  into  the  space  thus  formed 
the  filtered  oil  is  pumped  through  a 
hole  at  the  center  of  each  V.  The  oil 
space  or  channel  is  always  closed  at 
each  end,  since  the  bed  is  double 
length,  and  the  table  does  not  over- 

hang at  either  end,  even  at  the  larg- 
est stroke.  From  this  oil  channel 

full  of  oil  under  pressure,  small  oil 
grooves  conduct  the  oil  over  the 
V-surfaces.  Since  the  oil  grooves  are 
all  under  the  same  pressure  no  mat- 

ter what  the  position  of  the  table, 
an  even  distribution  of  oil  is  insured 
although  cutting  may  be  done  at  only 
the  extreme  end  of  the  stroke. 
Any  oil  escaping  from  the  table 

Vs  flows  down  over  the  V-surface 
and  eventually  flows  through  a  screen 
into  a  settling  basin  at  either  end  of 
the  bed.  This  settling  basin  removes 
the  dirt  or  fine  metal  particles  which 
would  otherwise  be  carried  back  to 
the  bearings.  After  being  thus 
cleaned  the  oil  returns  to  the  pan 
under  the  gears  and  repeats  the  cycle. 
In  this  manner  the  main  parts  of  the 
machine  are  lubricated  so  that  the 
operator  needs  to  oil  only  the  rail 
and  top  brace,  and  even  these  are 
taken  care  of  by  centralized  oilers, 
which  can  be  filled  in  a  moment. 

GRAY  60-INCH  "MAXIMUM  SERVICE'  PLANER 

Fox  No.  12-A  Multiple 
Drilling  Macliine 

A  machine  designed  especially  for 
small  high  speed  drills,  and  having 
a  driving  capacity  of  10  hp.,  is 
shown  in  the  accompanying  illus- 

tration. It  has  just  been  introduced 
by  the  Fox  Machine  Co.,  Jackson, 
Mich.  The  base  of  the  machine  is 

of  the  pedestal  type,  the  column  be- 
ing carried  on  the  base,  as  shown, 

and  a  motor  can  be  mounted  on  a 

special  bracket  in  place  of  the  lower 
cone  pulley  if  desired.  The  neV 
weight  is  3,070  pounds. 
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In  the  cone  pulley  drive  type 
shown,  the  lower  cone  is  carried  in 
a  countershaft  which  runs  in  Hyatt 
bearings,  and  is  driven  by  an  Edge- 
mont  clutch,  actuated  from  the 
front  of  the  machine.  The  upper 
cone  is  carried  on  a  13-in.  shaft 
mounted  on  three  S.R.B.  ball  bear- 

ings. A  4-in.  belt  is  used  to  connect 
the  cones. 

The  yoke  that  carries  the  upper 
drive  pulley  also  carries  the  feed 
gearing.  There  are  three  changes 
of  feed  by  means  of  sliding  cone 
gears,  which  transmit  power  to  the 

■ 

Hawes  Gang  Drilling 
Machine 

The  illustration  shows  a  gang 
drilling  machine  brought  out  by  C. 
L.  Hawes,  12  Adams  St.,  Ashtabula, 
Ohio. 

The  spindle  drive  is  through  hard- 
ened and  ground  helical  gears,  each 

or    foot.     Automatic    feed    can    be 
furnished  at  additional  cost. 

The  principle  dimensions  are  as 
follows :  Height  from  floor  to  center 
of  drive  shaft  52  in.  Length  of  table 
between  uprights  35  in.  Height  from 
top  of  table  to  spindle  when  table  is 
at  lowest  position,  9  in. 

HAWES    GANG    DRILLING    MACHIXK 

spindle  being  mounted  in  an  individ- 
ual head  and  forming  an  oil-tight 

case.  The  spindles  are  equipped  with 
ball  thrust  bearings.  The  heads  can 
be  moved  to  any  desired  position  on 

Plimpton  Elevating  Attach- 
ment for  Power-Driven 

Trucks 

The  accompanying  illustration 
shows  an  elevating  attachment  for 
power-driven  trucks  that  has  recently 
been  placed  on  the  market  by  the 
Plimpton  Truck  Co.,  Elm  Court, 
Stamford,  Conn.  This  attachment  can 
be  furnished  to  fit  the  low  loading 
platforms  of  practically  any  form  of 
non-lift  trucks,  thus  providing  ele- 

vating advantages  when  it  is  desired 
to  move  loaded  platforms. 

A  dovraward  90-deg.  movement  of 
the  handle  elevates  loads  up  to  3,000 
lb.,  vertically,  to  a  maximum  height 
of  2  in.  Descending  loads  are  con- 

trolled by  the  retarding  action  of  a- 
hydraulic  lowering  check.  The  check 
permits  loaded  platforms,  when  re- 

leased by  the  pedal,  to  slowly  descend 
to  the  floor.  A  storage  chamber 
above  the  piston  tube  insures  an  ex- 

cess of  operating  oil  at  all  times. 
The  symmetrical  spacing  of  the 

roller  bearing   elevating   wedges   in 

FOX  NO.  12 -A  MULTH'LK  DRILLING 
MACHINE 

vertical  feed  shaft,  by  means  of  a 
worm  and  worm  gear,  always  in 
mesh.  The  worm  and  worm  gear  are 
submerged  in  oil.  A  special  clutch 
is  operated  by  means  of  the  lever  on 
the  left-hand  side  of  the  machine  to 
engage  and  disengage  the  feed,  and 
the  head  is  raised  and  lowered 
through  a  rack  and  pinion,  by 
means  of  the  pilot  wheel  on  the 
right-hand  side.  Bench  gears,  car- 

ried in  ball  bearings,  located  at  the 
front  of  the  yoke,  drive  the  vertical 
drive  shaft.  The  head  illustrated  is 

a  12-in.  round.  It  carries  12  spin- 
dles, i-in.  in  diameter,  which  can  be 

located  to  drill  at  any  point  within 
the  12-in.  circle.  The  head  is  coun- 

terbalanced, the  weight  being  car- 
ried in  the  column.  The  spindles 

have  vertical  adjustment  in  the 
holding  arms. 

PLIMPTON  ELEVATING  ATTACHMENT  FOR    POWER-DRIVEN  TRUCKS 

the  cross  rail,  the  minimum  distance 

between  spindle  centers  being  I'f  in. 
The  work  table  is  fed  upward  by 
racks  and  pinions  (one  on  each  side) 
and  may  be  controlled  either  by  hand 

each  corner  is  stated  to  give  load 
stability,  ease  of  operation  and  good 
service.  These  attachments  can  be 

readily  put  on  or  removed,  depend- 
ing upon  the  work  to  be  done. 
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LeBlond  15-Inch  Tool  Room  Lathe 
A  heavy-duty  geard  head  tool-room 

lathe  in  the  15  in.  size  is  being  intro- 
duced by  the  R.  K.  LeBlond  Machine 

Tool  Co.,  Cincinnati,  Ohio.  A  com- 
parison of  Fig.  1  with  the  illustra- 

tions in  our  description  of  the  Le- 
Blond 13  and  15-in.  heavy-duty  lathes 

in  the  American  Machinist  for 
March  29,  1923,  will  show  that  the 

to  make  this  machine  a  complete  tool 
room  lathe.  In  Fig.  1  the  lathe  is 
shown  equipped  with  a  lever  operated 
draw-in  attachment.  A  handwheel 

type  draw-in  attachment  can  also  be 
supplied,  and  is  entirely  satisfactory 
for  average  tool-room  service.  Where 
it  is  probable  that  a  reasonable  num- 

ber of  similar  small  parts  have  to  be 

FIG.  1— LeBLOND  15-inch  HEAVY  DUTY  TOOL.  ROOM  LATHE 

tool  room  machine  retains  the  es- 
sential features  of  the  general  pur- 

pose lathe. 
As  all  the  structural  details  of  this 

lathe  were  given  in  the  March  29th 
description,  they  will  not  be  dis- 

cussed here,  but  simply  enumerated 
at  the  conclusion  of  the  description. 
The  usual  attachments  are  supplied 

made  on  this  machine,  the  lever- 
operated  attachment  is  preferable, 
because  of  its  greater  strength  and 
quicker  action.  Either  one  makes 
the  machine  very  useful  for  making 
small  parts  from  the  bar,  such  as 
taps,  end  mills,  reamers  or  special 
screws  in  numbers  that  would  not 

justify  the  setting  up  of  a  screw  ma- 

chine. Collets  can  be  supplied  in  any 
size  from  i  to  1  in.  advancing  by 
sixteenths. 

The  feature  of  this  tool-room  lathe 
which  is  of  particular  interest  is  the 
universal  relieving  attachment  illus- 

trated in  Figs.  2  and  3.  It  is  claimed 
that  by  the  use  of  only  two  cams,  any 
relief  from  zero  to  i  in.  can  be  ob- 

tained, and  that  practically  all  work 
within  the  range  of  the  attachment 
can  be  handled  without  undue  angu- 

larity of  the  knuckle  joints.  Even 
under  the  most  extreme  conditions, 
the  joints  assume  only  a  slight  angle. 
With  this  relieving  attachment,  it 
is  possible  to  do  external,  cylindrical, 
internal,  end  and  angular  relief. 
Change  from  external  to  internal  or 
end  relief  can  be  made  without  the 
addition  of  intermediate  supporting 
blocks  or  additional  knuckle  joints. 
For  spiral  relief,  as  illustrated  in 
Fig.  3,  a  special  drive  shaft  and 
sleeve  are  supplied.  When  the  spiral 
flutes  are  milled  in  the  cutter,  a  spiral 
keyway  is  milled  in  the  shaft  at  the 
same  setting  of  the  milling  machine. 
This  spiral  shaft  takes  the  place  of 
the  regular  shaft  and  can  be  kept  for 
future  jobs  where  cutters  with  flutes 
of  the  same  spiral  angle  are  to  be relieved. 

In  Fig.  2,  the  attachment  is  shown 
relieving  an  angular  cutter.  For  this 
job,  the  attachment  is  swiveled  to 
the  proper  angle  and  the  taper  at- 

tachment is  connected.  It  will  be 
observed  that  the  universal  joint  is 
straight  during  this  operation.  The 
attachment  can  be  swung  around  to 
relieve  the  side  of  this  type  of  cut- 

ter without  the  use  of  extra  joints  or 
brackets. 

The  driving  mechanism  is  rigidly 
attached   to   the    headstock    and    is 

FIGS.    2    AND    3— RELIEVING   ATTACHMENT   IN   OPERATION  ON  ANGULAR  CUTTER  AND  STR.\IGHT  FLUTED  HOB 
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driven  through  interchangeable  spur 
gears  arranged  on  a  quadrant,  the 
whole  attachment  interfering  in  no 
way  with  the  operation  of  the  lathe 
for  ordinary  work.  The  drive  is  then 
through  a  telescopic  shaft  to  the 
actuating  mechanism  on  the  tool 

slide,  which  replaces  the  regular  com- 
pound rest  and  incorporates  the  same 

swivel  features.  The  swivel  is  grad- 
uated so  that  the  setting  may  be 

quickly  read.  The  drive  to  the  actu- 
ating mechanism  is  through  a  pair 

of  hardened  mitre  gears,  one  of 
which  is  keyed  to  the  cam  shaft.  The 
driving  gear  can  be  swiveled  about 
the  center  of  the  driven  gear,  being 
mounted  in  a  swivel  bracket  with 
convenient  means  for  clamping  in 

the  desired  position.  With  this  con- 
struction, the  driving  shaft  remains 

straight,  regardless  of  the  angular 
setting  of  the  tool  slide. 

The  driving  cam,  revolving  con- 

stantly, imparts  an  oscillating  mo- 
tion to  the  follower  cam  mounted  on 

the  vertical  eccentric  shaft,  which 

may  be  adjusted  in  relation  to  the 
follower  cam  by  the  square  milled 

on  the  upper  extension  of  the  shaft. 

This  .shaft,  which  is  oscillated  under 
influence  of  the  master  and  follower 

cams  imparts  the  reciprocating  mo- 
tion to  the  tool  slide  by  means  of  the 

eccentric  which  is  formed  on  it  and 

a  positive  connecting  rod  to  the  tool 
slide.  The  motion  imparted  to  the 
eccentric  shaft  being  constant,  the 
variation  in  stroke  of  the  tool  slide 

is  accomplished  by  adjusting  the  ec- 
centricity of  the  vertical  shaft  in  re- 

lation to  the  follower  cam.  If  a 
relief  greater  than  1  in.  is  desired, 

special  cams  can  be  supplied  to  ac- 
complish it.  The  adjustment  for  re- 

lief is  easily  made,  the  follower  cam 

being  graduated  so  that  the  amount 
of  relief  may  be  accurately  set.  Two 
large  T-head  bolts  provide  for  firmly 
clamping  in  the  desired  position.  The 
tool  slide  is  furnished  with  a  sub- 

stantial three-position  toolblock,  ad- 
justable latterly  on  the  slide  by  fine- 

thread  adjusting  screws.  The  driv- 
ing gears  are  completely  guarded. 

An  extra  compound  rest  and  stand- 
ard toolpost  are  regularly  supplied 

with  each  lathe  equipped  with  reliev- 
ing attachment. 

A  three-speed  countershaft  is  reg- 
ularly supplied  on  all  cone-driven 

lathes  furnished  with  relieving  at- 
tachment, to  provide  the  slower  speed 

required  for  relieving  in  addition  to 
the  regular  machine  speeds.  On 
single-pulley-drive  lathes  furnished 
with  relieving  attachments,  a  double- 

friction  countershaft  is  provided  to 
furnish  the  slower  relieving  speeds. 

The  specifications  of  the  machine  fol- 
low. Swing  over  shears,  161  in. 

Swing  over  carriage.  111  in.  Capac- 
ity between  centers,  with  6-ft.  bed, 

2  ft.  7  in.  Diameter  of  geared-head- 
stock  driving  pulley,  12  in.  Belt 
width,  3  in.  Pulley  speed,  445  r.p.m. 
Number  of  spindle  speeds,  9.  Eange 
20  to  350  r.p.m.  Number  of  steps 
in  cone  headstock  driving  cone,  3. 
Width  of  steps,  31  in.  Diameter  of 
steps,  7a,  9ii  in.  and  IIJ  in.  First 
back  gear  ratio,  9  to  1,  second  back 
gear  ratio,  3  to  1.  Number  of  spindle 
speeds,  18.  Range  of  spindle  speeds, 

15  to  350  r.p.m.  Spindle-nose  diam- 
eter, 2i  in.  Number  of  threads,  5RH- 

USS.  Size  of  hole,  Uh  in.,  No.  3 
Morse  taper.  Travel  of  compound 
rest,  31  in.  Size  of  tools,  iJ  x  1  in. 
Number    of    feeds,    32.      Range    of 

feeds,  12  to  184.  Number  of  threads 
cut,  32.  Range  of  threads,  3  to  46. 

Lead  screw  diameter,  li'a  in.  Taper 
attachment,  maximum  taper  per  foot, 
3  in.,  turns  at  one  setting,  15  in. 
Relieving  attachment,  maximum 
work  diameter,  9  in.,  maximum  depth 
of  relief,  i  in.,  standard  equipment 

size  of  tools,  i  X  ■]  in.  Draw-in  at- 
tachment, collet  capacity,  i  in.  to 

1  in.  Steadyrest  capacity,  4A  in. 

Shipping  weight,  6-ft.  bed  without 
attachment,  2,015  lb.  Weight  with 
8-ft.  bed,  210  lb.  additional.  Regular 
equipment  includes  large  and  small 
face  plates,  compound  rests,  steady 
rests,  centers  and  necessary 
wrenches,  automatic  stop  and  apron, 
countershafts  on  cone-driven  lathes. 
Selective  equipment  includes  taper 
attachment,  draw-in  attachment,  re- 

lieving attachment,  follow  rest,  oil 

pump,  pan  and  piping. 

Mueller  18-Inch  Geared-Head  Engine  Lathe 
The  18-in.  all  geared-head  engine 

lathe  illustrated  has  been  placed  on 
the  market  by  the  Mueller  Machine 
Tool  Co.,  Cincinnati,  Ohio.  This 
machine  has  an  apron  control  for  16 

changes  of  spindle  speed  with  for- 
ward or  reverse  motion.  All  changes 

are  made  without  stopping  the  driv- 
ing pulley. 

The  long  lever  shown  in  front  of 
the  head  in  Fig.  1  controls  four 
changes  of  speed  from  the  main 
driving  shaft,  acting  through  fric- 

tion clutches,  only  one  of  which  can 
be  operated  at  one  time.  The  four 
changes  are  transmitted  direct  to  the 
spindle  with  the  back  gear  pinion 
withdrawn  from  the  spindle  gear  and 
with  the  sliding  clutch  gear  on  the 
spindle  engaged.  By  referring  to 
Fig.  2  it  will  be  seen  that  the  forks 
controlling  the  friction  clutches  are 
on  two  shafts  and  that  a  steel  pinion 
meshes  with  a  rack  on  either  shaft 
through  a  gate  selector. 

The  small  lever  on  the  right  hand 
side  of  the  long  lever  previously  re- 

ferred to  operates  the  spindle  clutch 

and  the  back  gear  pinion  alter- 
nately. The  lever  shown  on  the  left- 

hand  side  of  the  head-stock  controls 
a  double-  and  a  single-jaw  clutch  on 
the  back  gear  shaft  in  such  a  manner 
that  only  one  clutch  can  be  engaged 
at  a  time.  The  employment  of  a 
spring  makes  it  possible  to  set  the 
operating  lever  where  required,  al- 

though the  jaws  are  not  meshed. 
When  disengaging  any  of  the  jaw 
clutches  the  action  is  positive.  Thus 
multiplying  the  triple  back  gear 
speeds  by  those  on  the  first  driving 
shaft  gives  twelve  speeds  in  addition 
to  the  four  obtained  without  back 

gears,  making  a  total  of  sixteen 
spindle  speeds. 

All  keys  are  milled  integral  with 
their  shafts,  all  bearings  are  bronze 
bushed  and  self  oiling,  and  all  jaw 
clutches  are  of  nickel  steel  and  hard- 

PIG.  1— MUELLER  18-IX.  GEARED  HEAD  ENGINE  LATHE 
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ened.  The  gears  have  a  20  deg. 
pressure  angle  and  are  of  stub  tooth 
form. 

The  reversing  attachment  is  a  sep- 
arate unit  which  is  bolted  to  the 

head  and  supports  the  first  driving 
shaft  in  two  radial  ball  bearings. 
The  driving  pulley  has  an  internal 

gear  on  the  left  side  of  it  and  a  fric- 
tion clutch  on  the  right,  which  en- 

gages the  first  driving  shaft  for 
right-hand  drive.  For  left-hand 
drive  a  pinion  engages  with  the  in- 

FIG.  2 — MUELLER  ALL-GEARED  HEAD- 
STOCK 

ternal  gear  and  delivers  power  across 
to  the  friction  gear  shown,  causing 
a  motion  opposite  to  that  of  the  pul- 

ley. A  sliding  collar  controls  the  two 
friction  clutches  operated  by  a  fork 
and  a  lever  below  the  attachment 
which  is  connected  under  the  lathe 
head  to  the  levers  and  lower  splined 
shaft  in  front  of  the  bed.  Thus  the 

lever  shown  at  the  right-hand  side 
of  the  carriage  has  full  control  of 
starting,  stopping,  and  reversing  the 
lathe  spindle.  A  number  of  adjust- 

able dogs  on  a  flat  bar  attached  to 
the  front  of  the  lathe  bed  trip  the 
automatic  feed  at  any  desired  posi- 
tion. 

The  lathe  is  also  furnished  with 
motor  drive,  the  motor  being  bolted 
to  the  rear  of  the  cabinet  leg  under 
the  headstock. 

Hydraulic  Press  Mfg.  Co. 
Class  SS  Vertical  Pump 
The  pumping  unit  of  a  hydraulic 

wheel  press  or  a  tire  forcing  press 
is  more  subject  to  deterioration  on 
account  of  wear  than  the  other  mov- 

ing parts  of  the  press,  since  it  has 
a  reciprocating  motion  and  a  higher 
speed  of  operation.  To  provide  a 
press  capable  of  long  service,  the 
Hydraulic  Press  Manufacturing  Co., 
Mount  Gilead,  Ohio,  has  recently 
placed  on  the  market  the  SS  vertical 
pump  shown  in  the  illustration  here- 
with. 

A  one-piece  steel  forging  with  the 

plunger  and  valve  cavities  bored  out, 
and  with  renewable  bronze  seats 
screwed  in  for  the  valves,  forms  the 
cylinder  block  of  the  pump.  Secured 
and  aligned  to  the  cylinder  block  is 
a  one-piece  cast  crosshead  guide 
provided  with  babbitted  bearings. 
These  crossheads  have  a  large  diam- 

eter so  that  the  unit  bearing  pres- 
sure resulting  from  side  thrust  from 

the  pitmans  or  connecting  rods  is 
low.  The  crossheads  are  provided 
with  brass  wedge-type  take-ups,  and 
grease-cup  lubrication  is  used  at 
this  point.  An  adjustable  spring- 
loaded  safety  valve  is  provided. 

The  pump  is  furnished  in  either 
two-  or  three-plunger  types,  the 
former  ordinarily  being  for  high 
pressure,  while  the  latter  is  provided 

CLASS   SS  HYDRAULIC  PUMP 

with  one  low-  and  two  high-pressure 
plungers.  Both  types  are  provided 
with  automatic  knock-out  valves  of 
the  spring  loaded  type,  which  are 
connected  to  the  pressure  chamber. 

The  springs  are  set  to  balance  a  pre- 
determined hydrostatic  pressure,  and 

when  this  pressure  is  exceeded  the 
springs  compress  and  cause  a  system 
of  levers  to  raise  the  suction  checks 
from  their  seats,  thus  rendering  the 
particular  cylinder  which  they  serve 
inoperative. 

This  action  is  accomplished  auto- 
matically and  is  particularly  valuable 

in  a  wheel  press,  since  it  permits  the 
low-pressure  part  of  the  stroke  to  be 

accomplished  at  a  high  spee<J  with 
all  the  plungers  of  the  pump  oper- 

ating. As  the  work  in  the  press  be- 
comes more  difficult  and  the  pressure 

builds  up,  the  knock-out  valve  on  the 
low-pressure  cylinder  functions  so  as 
to  hold  the  check  off  its  seat,  thus 
rendering  the  cylinder  inoperative 

during  the  balance  of  the  high-pres- 
sure stroke. 

The  high-pressure  cylinders  are 
also  provided  with  knock-out  valves 
which  are  adjustable  and  can  be  set 
to  release  at  a  predetermined  high- 
pressure  point,  thus  making  it  im- 

possible to  put  an  undue  strain  on 
the  mechanism.  The  system  reduces 
wear  on  the  safety  valve  seats,  since 
that  device  functions  only  as  an 
emergency  safety  appliance. 

In  addition  to  operating  auto- 
matically, the  knock-out  valves  are 

provided  with  hand  levers  and  may 
be  thrown  out  thereby  at  the  will  of 
the  operator.  This  construction 
permits  a  very  minute  control  of  the 
pressure  stroke  of  a  press  without 
hanging  its  comparatively  slow 
moving  operating  valve,  and  is  par- 

ticularly valuable  at  the  completion 
of  an  accurate  and  difficult  pressing 
operation.  By  use  of  these  hand 
knock-out  levers  the  movement  of  the 
press  ram  may  be  controlled  down 
to  one  stroke  of  the  pump.  The  hand 
levers  in  no  way  affect  the  auto- 

matic operation  of  the  knock-out valves. 

The  eccentrics  are  keyed  to  the 
steel  eccentric  shaft,  which  is  located 
at  a  considerable  distance  from  the 
crossheads  to  reduce  angular  thrust 

in  the  crossheads.  Grease-cup  lubri- 
cation and  take-ups  are  provided  for 

the  eccentrics.  Wherever  wear  is 

possible  provision  is  made  for  adjust- 
ment and  eventual  easy  replacement. 

Either  direct  -  connected  motor 
drive  or  belt  drive  with  tight  and 
loose  pulleys  can  be  provided.  The 
pump  can  be  had  in  three  sizes  from 
7i  to  15  hp.  with  considerable  varia- 

tion of  capacity  in  each  size  made 
possible  by  a  selection  of  plunger sizes. 

Oliver  No.  96  High-Speed 

Underswing  Cut-OfT  Saw 
The  illustration  shows  a  type  of 

cut-off  saw  recently  introduced  by 
the  Oliver  Machinery  Co.,  Grand 
Rapids,  Mich.,  which  is  radically 
different  from  anything  they  have 
hitherto  built.  It  performs  the  same 
functions  as  the  swing  cut-off  saw 
suspended  either  from  the  wall  or 
th§  ceiling,  which  the  company  has 
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OLIVKR  UNDERSWING  CUT-OFF  SAW 

built  for  many  years.  The  machine 
IS  known  as  the  No.  96  high-speed underswing  cut-off  saw. 

The  saw  is  made  for  either  belt 
or  motor  drive,  and  is  operated  by means  of  the  foot    treadle    shown. 
Pressure  on  the  treadle  brings  the 
saw  itself  forward  to  cut  off  2-in. 
material  up  to  22  in.  wide,  or  4-in. 
material  up  to  16  in.  wide.     When 
the  pressure  is  relieved  on  the  trea- 

dle, the  saw  immediately  returns  to 
its  original  position.    The  speed  of 
the  return  is  hastened  by  a  spring. 
The  machine  may  be  adapted  for 
other  purposes  in  a  general  contract 
shop,  but  in  the  pattern  shop  it  is 
most   useful    where   there    are     re- 

quirements to  cut  off  lumber  as  it 
comes  from  the  rack  or  lumber  pile. 

An  adjustable  saw  guard  is  fitted, 
and  there  js  also  a  cast  iron  dust 
chute  which  incloses  the  lower  part 
of  the  saw  disk.     The  operation  of 
the  saw  by  a  foot  treadle  relieves 
both   of  the   operator's    hands    for 
handling  the  material  to  be  cut,  and 
makes  his  work  appreciably  easier. 

The  center  section  of  the  table  is 
an  iron  casting  22  in.  wide  by  36  in. 
long,  standing  33  in.  above  the  floor. 
The  two  extensions  or  auxiliary  ta- 

bles are  of  hard  maple  fitted  with 
two  rollers  on  each  side.    The  right- 
hand   section    has   a   positive    stop 
gage  with  three  adjustable  stops. 

The  forward  and  back  strokes  of 
the  saw  arbor  are  adjustable  for 
short  or  long  strokes,  and  the  spring 
mechanism  mentioned  above  pre- 

vents jerking  and  jarring  on  both 
forward  and  return  adjustment  of 
the  saw.  When  the  machine  is  to 
be  belt  driven,  a  countershaft  i.s 
furnished,  and  when  motor  drive  is 
desired  an  extended  sole  plate  is 
furnished  in  place  of  the  counter- shaft. 

The  floor  space  required  is  about 
4  X  10  ft.,  and  regular  equipment  in- 

cludes a  16  in.  cut-off  saw,  the  two 
extension  tables,  back  fence,  stop 
rod  with  three  stops,  saw  guard, 
dust  chute,  internal  endless  leather 
belt,  self-contained  countershaft 
with  belt  shifter  and  the  necessary tools. 

For  motor  drive,  either  a  3-hp., 
1,800  r.p.m.,  or  a  5-hp.,  1,200  r.p.m. 
motor  can  be  supplied.  The  latter 
is  recommended  for  heavy  work. 
The  weight  of  the  machine  ready  to 
ship  varies  from  1,000  to  1,300  lbs., 
depending  on  whether  belt  or  motor 
drive  is  supplied. 

Davis  Expansion  Chucking 
Reamer 

The  Davis  Boring  Tool  Co.,  3718- 
24  Forest  Park  Boulevard,  St.  Louis, 
Mo.,  has  lately  placed  on  the  market 
the  expansion  chucking  reamer 
shown  in  the  accompanying  illus- 
tration. 

This  reamer  was  designed  for  use 
on  production  in  shops  where  a  tool 
of  moderate  price  is  desirable.  The 
blades  project  and  cut  in  advance  of 
the  body  and  are  firmly  held  in  place 
by  hardened  and  ground  taper  pins, 
so  placed  as  to  make  line  contact 
in  grooves  running  longitudinally 
along  the  blades.  It  is  claimed  that 
by  this  method  of  holding  the  blades, 
all  creeping  due  to  vibration  or  chat- 

ter is  eliminated,  which  is  not  the 
case  where  screws  are  used,  and  that 

the  holding  power  of  the  pins  is 
greatly  in  excess  of  that  in  the screws. 

The  blades  are  moved  forward  for 
expansion  by  a  nut  near  the  rear  of 
the  body,  the  blades  sliding  on  taper 
seats.  After  the  proper  size  has  been 
attained,  the  nut  is  locked  in  position 
by  a  locknut  at  its  rear.  Both  the 
nut  and  locknut  are  hardened.  It 
is  not  necessary  to  disturb  the  taper 
pin  when  adjusting  the  blades. 

Reamers  can  be  furnished  with 
either  straight  or  taper  shanks  and 
in  sizes  ranging  from  J  to  3*  in.  The 
blades  can  be  adjusted  to  cut  over- 

size from  0.019  in,  in  the  i  in  size  to 
0.184  in  the  3i  in.  size.  Blades  are 
interchangeable  in  several  sizes  and 
only  9  sizes  of  blades  are  necessary for  the  complete  range. 

Davis  Helical  Expansion 
Reamer 

The  expansion  reamer  illustrated 
herewith  has  lately  been  placed  on 
the  market  by  the  Davis  Boring  Tool 
Co.,  3718-22  Forest  Park  Boulevard, St.  Louis,  Mo. 

In  adjusting  the  blades,  they  are 
moved  either  forward  or  back  by  a 
hardened  nut  at  the  rear,  the  blades 
sliding  on  tapered  seats.  After  ad- 

justment has  been  made  the  nut  is 
locked  in  position  by  a  hardened  lock- 

DAVIS  HELICAL  EXPANSION  REAMER 

DAVIS  EXPANSION  CHUCKING 
REAMER 

nut.    The  blades  are  held  in  the  body 
by  hardened  and  ground  taper  pins 
so   placed   as   to    make   line   contact 
in  groves  running  lengthwise  of  the 
blades.      It    is    claimed    that    this 
method    of   holding    is    superior    to 
holding    each    blade    by    individual 
screws  and  that  creeping  due  to  chat- 

ter and  vibration  is  eliminated.    It  is 
not  necessary  to  loosen  the  taper  pins 
when    adjusting    the    blades.      The 
reamer  is  of  the  shell  type  and  can 
be  furnished  with  blades  set  in  right 
hand,  left  hand,  or  in  a  combination 
of  right-  and  left-hand  spirals  and  in 
sizes  ranging  from  IJ  to  7  in.     The 
number  of  blades    in   each    reamer 
varies  from  6  to  12  according  to  size. 
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Four-Wheel  Brake  and  "Doughnut"  Tires  Qaim 
Attention  of  Automotive  Engineers 

THE  SUMMER  meeting  of 
 the 

Society  of  Automotive  Engmeers 
was  held  at  Spring  Lake,  N.  J.,  June 

19  to  23,  at  the  Hotel  Monmouth,  and 
the  Essex  and  Sussex,  that  adjoins  it. 
Whether  due  to  the  proximity  of  New 
York  or  the  beilief  that  it  meant  a  few 

days  of  cool  weather  by  the  shore,  the 
attendance  was  a  record  breaker  as  to 

numbers,  and  of  particular  interest  to 

the  user  as  well  the  designer  or  auto- 
mobiles. The  fickleness  of  the  wmd, 

in  shifting  from  a  sea-breeze  to  a  land- 
breeze  at  inopportune  moments,  upset 

many  calculations  as  to  coolness.  But 
that  it  did  not  interfere  with  the  sports 
is  a  tribute  to  the  enthusiasm  and 
stamina  of  the  devotees  of  golf,  tennis 

and  other  gentle  arts  of  perspiration. 

The  first  day  was  devoted  to  sessions 
of  the  Standards  Committee,  at  which 

E.  A.  Johnston  presided  and  the  re- 
ports of  the  following  committees  were 

AIR  CUSHION  TIRES  FOR  TRUCKS 

included  various  sizes  in  between.  A 
Pierce-Arrow  for  example  was  equipped 
with  7-in.  tires  which  ran  at  35  lb. 
pressure,  in  spite  of  the  fact  that  the 
car  weighed  6,200  lb.  Pressures  ran 
from  20  lb.  to  35  lb.  depending  on  the 
weight  of  the  car  being  equipped. 

The  improved  riding  of  all  the  cars, 
the  absence  of  vibrations  from  road 
shock  and  the  general  feeling  of  com- 

fort appealed  to  all  who  rode  in  the 
cars.  Several  makes  of  these  large 
tires  were  shown  and  it  is  probable 
that  nearly  all  the  makers  will  have 
tires  of  this  type  on  the  market  before 
Fall.  In  most  cases  it  will  require  new 
wheel  centers,  owing  to  the  increased 
diameter  of  the  tire  itself.  This  is 
likely  to  materially  deter  the  use  of 
the  tires  and  make  their  adoption  much 
slower  than  if  they  could  be  used  on 
the  old  wheels  and  rims.  It  must  be 
remembered  that  this  is  not  simply  a 
lowering  of  the  pressure  in  the  old 
type  of  tire,  but  is  an  entirely  different 
tire  in  every  way.  Instead  of  the  stiff 
side  walls  of  the  regular  tire  these 
have  a  comparatively  thin  wall  all 
around,  the  only  reinforcement  being 
on  the  tread  to  resist  the  wear  of  the 
road. 

Another  important  subject  held  the 
attention  of  the  meeting  on  Thursday 

morning,  when  the  four-wheel  brake was  discussed  from  several  angles. 
H.  W.  Alden  presided  and  papers  were 
presented  by  Malcolm  Longhead,  A.  M. 
Yocum,  Frederick  I?uesonberg  and  M. 
Guillemon,    representing    the    Renault 

presented:  agricultural  power  equip- 
ment, axles  and  wheels,  ball  and  roller 

bearings,  electrical  equipment,  electric 
vehicles,  engines,  frames,  iron  and  steel, 
lighting,  nomenclature,  stationary  en- 

gine, and  parts  and  fittings.  These 
reports  consumed  both  morning  and 
afternoon  sessions  and  only  the  earnest 
desire  to  further  the  interests  of  the 
industry  can  account  for  these  men 
sticking  to  their  job  as  faithfully  as 
they  did.  The  semi-annual  business 
meeting  of  the  society  took  place  in 

the  evening,  the  president's  address 
being  followed  by  reports  of  the  various 
committees. 

Tuesday  was  devoted  to  outdoor 
sports  and  to  renewing  old  acquaint- 

ances and  making  new  ones.  Golf, 
tennis,  baseball,  trap  shooting  and  cro- 

quet all  found  men  and  women  who 
hraved  the  heat  to  play.  The  evening 
session  was  on  the  Air  Cushion  tires, 

more  commonly  known  as  "balloon"  or 
"doughnut"  tires,  and  evoked  wide- 

spread interest.  A  number  of  cars, 
equipped  with  balloon  tires  of  different 
makes,  gave  demonstrations  during  the 
meeting  to  those  who  were  interested, 
and  many  rode  in  them  to  note  the 
action  on  as  rough  roads  as  could  be 
found  in  the  vicinity.  These  tires 
raneed  in  size  from  4-in.  in  diameter  on 
Fords  to  9  in.  on  a   5-ton  truck,  and 

Mr.  Sheffield  and  Mr.  Crane,  there  were 

many  problems  involved  which  de- manded careful  study  before  the  four- 
wheel  brake  could  be  successfully  ap- 

plied to  the  American  car.  The  addi- tional load  on  the  front  axle,  the 
stresses  imposed  on  the  axle  by  the 
application  of  the  brake,  the  effect  on 
steering  and  the  question  of  keeping 
in  adjustment,  are  all  real  problems 
which  should  be  worked  out  carefully. 
What  many  seemed  to  fear  was  that  the 
pressure  from  the  sales  department 
might  force  the  engineers  to  produce 
something  which  would  work,  but  which 
would  not  be  either  satisfactory  or  safe 
in  the  long  run. 

David  Beecroft  suggested  that  this 
was  a  good  time  for  engineers  to  stick 
together  and  oppose  being  forced  into 
the  four-wheel  brake  simply  to  meat 
the  sales  demand,  but  to  show  that, 
while  the  four-wheel  brake  was  un- 

doubtedly coming,  it  should  be  a  real 
advance  in  design  rather  than  a  mere 

point  in  sales  talk. After  the  meeting  there  were  several 
demonstrations  of  the  new  brakes  in 
which  some  remarkably  quick  stops 
were  made.  These  tests,  however, 
showed  very  clearly  the  need  of  great 
care  in  design  and  adjustment,  for  while 
the  Renault  made  some  wonderful 
stops,  it  also  burned  up  many  dollars 
worth  of  tires  doing  it  because  of  lack 
of  uniformity  on  the  brake  application. 
While  this  could  have  probably  been 
avoided  had  the  driver  been  contented 
with  a  slightly  longer  run  before  stop- 

ping, the  possibility  of  sliding  one  or more  wheels  indicates  that  perfection 
has  not  been  reached.  The  railroads 
have  taught  us  that  maximum  braking 
is  secured  by  applying  all  the  pressure 
possible  without  sliding  a  wheel.  The 
other  cars,  more  carefully  driven  per- 

haps, did  not  have  this  difficulty.  As 
several  onlookers  remarked,  they  prefer 
to  drive  a  little  more  slowly  and  not 
bum  up  tires  in  stopping  so  quickly. 

The  evening  session  was  devoted  to 
another  interesting  topic,  on  headlights, 
followed  by  demonstrations.  The  paper 
was  bv  R.  N.  Falge  and  there  was  also 
an  address  by  Dr.  C.  H.  Sharp.  The 
question  of  headlights  has  much  to  do, 

"DOUGHNUTS"  ON  A  FORD 

Co.  The  papers  included  both  mechan- 
ical and  hydraulic  brakes,  and  those 

mechanically  operated.  The  Renault 
has  considerable  mechanism  in  its  so- 
called  servo-motor,  through  which  power 
is  applied  to  all  four  wheels.  The 

Loughead,  called  the  "Lockheed"  in  the language  of  commerce,  looks  similar  to 
the  others  in  its  application  on  the 
wheel  as  can  be  seen  in  the  illustration. 

There  was  considerable  discussion  re- 
garding the  use  of  four-wheel  brakes, 

many  believing  that  the  time  was  ripe 
for  their  aoplication  because  so  many 
European  firms  were  equipping  in  this 

way  at  present.  All  agreed  that  addi- tional brakinof  power  was  desirable  for 
emergencies  but  as  pointed  out  by  both 

THE  PIERCE-ARROW  WITH 7-IN.  TIRES 

not  only  with  safe  driving,  but  with 
comfort  on  the  part  of  the  driver  and 
his  passengers.  The  constant  glare  of 
approaching  headlights,  even  when  they 
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pass  the  legal  requirements,  is  hard 
on  the  eyes  and  nerves  of  the  driver 
especially.  This  was  also  a  most  in- 

teresting session. 
H.  M.  Crane  was  chairman  of  the 

fuel  and  engine  session  where  papers 
were  presented  by  S.  M.  Lee,  H.  C. 
bickinson  and  G.  B.  Upton.    This  is  a 
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subject  which,  while  interesting  in  a 
general  way  does  not  come  home  to  the 
user  so  closely  as  those  which  went 
before. 

Committee  Reports 

Reports  were  received  from  the  di- 
visions of  the  Standards  Committee. 

The  following  subjects  to  conform  to 
the  proposed  S.A.E.  recommended  prac- 

tices were  accepted:  tractor  belts  and 
pulleys,  tenon  holes  for  pneumatic-tire 
felloes,  battery  trays  for  electric  trucks, 
felt  specifications,  motor-truck  cabs  and 
stationary-engine  belt-speeds.  The  re- 

ports on  magnet  wire  and  on  fuel  and 
lubrication  pipe  fittings-compression 
type,  were  both  withdrawn. 

The  following  reports  to  conform  to 
the  proposed  extension  of  S.A.E.  recom- 

mended practices  were  received:  front- 
wheel  mountings,  starting-motor  mount- 

ings and  carburetor  flanges. 
Reports  on  metric-type  thrust  ball 

bearings  and  on  taper  fittings  with 
plain  or  slotted  nuts  to  conform  to  the 
proposed  extension  of  S.A.E.  standard 
were  received  and  accepted. 

The  following  reports  to  conform  to 
the  proposed  revision  of  S.A.E.  stand- 

ard were  accepted:  metric-type  roller 
bearings,  cable  terminals,  charging- 
plugs  and  receptacles,  bases,  sockets 
and  connectors,  radiator  nomenclature 
brake-lining,  cotter-pins,  and  rod-end 
pins. 

The  following  reports  to  conform  to 
the  proposed  S.A.E.  standard  were  ac- 

cepted:  rubber  bushings  and  clips. 
A  report  on  electric  vehicle  motors 

to  conform  to  the  proposed  revision  oif 
S.A.E.  recommended  practice  was 
accepted. 

A  report  on  engine  testing  forms  to 
conform  to  the  proposed  revision  of 
S.A.E.  standard  was  sent  back  for  fur- 

ther consideration. 
A  report  on  passenger  car  frames  to 

conform  to  the  proposed  cancellation  of 
S.A.E.  standard  was  sent  back  for  fur- 
cepted. 
_  A  report  on  iron  and  steel  specifica- 

tions to  conform  to  the  proposed  gen- 
eral information  was  accepted. 

A  report  on  license-plates  and 
brackets  to  conform  with  the  proposed 
cancellation  of  S.A.E.  standard  was 
accepted. 

A  report  on  stationary-engine  crank- 
shafts to  conform  to  the  proposed  can- 

cellation of  S.A.E.  recommended  prac- 
tice was  accepted. 

A  report  on  shaft  and  housing  fits 
and  tolerances  for  ball  bearings  to  con- 

form to  the  proposed  cancellation  of 
general  information  was  taken  out. 

Part  of  table  two  was  referred  back 
to  the  committee  and  group  three  of 
radiator  nomenclature  was  also  re- 

ferred back. 

  » 

June  Business  Surprises 
New  York  Dealers 

Surprising  progress  for  the  month 
of  June  has  been  made  so  far  in  the 
New  York  district  by  machine  tool 
dealers,  both  in  the  new  and  in  the 
used  tool  markets.  Perhaps  because 
nothing  startling  was  expected  during 
this    month    the    surprise    is    so    much 
Eleasanter.  Dealers  m  all  lines  report 
usiness  far  better  than  a  year  ago  and 

state  that  the  buying  that  ordinarily 
ceases  promptly  on  the  first  day  of 
the  month  has  continued  and  is  still 
active. 

Textile  mills  are  continually  replac- 
ing; the  automotive  factories  are  in 

the  market  at  this  late  date,  and  the 
railroads  are  following  up  inquiries 
with  orders  in  many  cases.  Dealers  in 
heavy  machinery  are  complaining  a 
little  on  conditions,  but  are  content 
that  the  general  business  is  as  good  as 
it  is.  Dealers  in  used  and  re-built 
machinery  state  that  they  are  able  to 
buy  advantageously  and  that  there  is 
very  little  bargaining  over  selling 

prices. All  dealers  are  making  preparations 
for  an  unprecedented  Fall  business  but 
with  one  eye  on  the  lookout  for  pit- 

falls which  at  the  present  time  cannot 
be  discovered  anywhere  on  the  horizon. 

Engineers  Enjoy  Meeting 
at  Cornell 

Leadership  and  educational  research 
featured  the  annual  meeting  of  the 
Society  for  the  Promotion  of  Engineer- 

ing held  at  Ithaca  June  20  to  23.  Over 
three  hundred  leading  educators  from 
all  sections  expressed  an  enthusiastic 
desire  to  carry  forward  the  educational 
research  project  formulated  by  two 
years  of  work  of  the  committee  of  in- 

vestigation and  co-ordination.  This 
calls  for  the  investigation  of  the  objects 
of  engineering  educations  and  the  best 
curriculum  to  attain  the  desired  ends. 
A  director  is  to  be  appointed  with  an 
advisory  board  and  Dr.  Pritchett  of  the 
Carnegie  Corp.  has  recommended  the 
expenditure  of  $108,000  to  his  directors 
and  to  other  foundations.  Actionals  to 
be  taken  immediately  by  appointing  a 
faculty  committee  at  each  school  to  co- 

operate with  the  director. 
At  the  opening  meeting  Wednesday 

afternoon,  Dean  S.  D.  Kimball  of  Cor- 
nell University  gave  a  notable  address 

on  training  for  leadership.  He  stated 
that  precedents  were  lacking  whereby 
legal  leadership  could  codify  past  ex- 

periences and  that  the  present  epoch 
utilized  pure  and  applied  science  so 
greatly  that  the  engineer  was  needed. 
He  stated  that  the  fundamental  curric- 

ulum should  not  be  changed  as  such 
a  nractice  would  undermine  the  stand- 

ing of  the  engineer  which  has  been  built 
up  over  many  years.  Hope  for  solving 
present  problems  lies  in  the  application 
of  engineering  principals  by  the  indus- 

trially intelligent  and  the  present  era 
calls  for  universal  well  being  not 
private,  state  or  corporate  profits  in  the 
opinion  of  Dean  Kimball.  The  chief 
trouble  with  the  present  curricula  for 
training  leaders  was  that  it  afforded  no 
historical  background  and  lacked  a  suf- 

ficient number  of  inspiring  teachers. 
Excellent  arrangements  were  made  for 
caring  for  visitors  in  the  university 
buildings  and  many  entertainment 
features  were  provided  for  the  visiting 
ladies.  On  Wednesday  night.  Presi- 

dent Farrand  of  Cornell  welcomed  the 
members  of  the  society  and  President 
C.  F.  Scott  responded. 

Scarcity  of  Engineers 
in  Pennsylvania 

The  lack  of  engineering  talent  to 
meet  the  great  demand  throughout  the 
country  was  called  to  the  attention  of 
officials  of  the  state  of  Pennsylvania 
and  the  city  of  Philadelphia  last  week. 
The  subject  came  before  the  Delaware 
River  Bridge  Joint  Commission,  which 
has  under  construction  a  suspension 
span  connecting  Philadelphia  with 
Camden,  N.  J. 

Ralph  Modjeski,  chief  engineer,  told 
the  commission  he  was  forced  to  go 
outside  of  Philadelphia  and  towns  in 
New  Jersey  to  obtain  engineering  as- 

sistants for  detailed  work  because  of 
a  shortage  of  talent  in  the  vicinity  of 
the  work. 

_Mr.  Modjeski's  estimate  of  the  en- gineering shortage  was  confirmed  by 
Robert  H.  Fernald,  president  of  the 

Philadelphia  Engineers'  Club  and  di- 
rector of  the  Department  of  Mechanical 

Engineering  at  the  University  of 
Pennsylvania. 

"That  condition  is  true  of  the  entire 
country,"  said  Mr.  Fernald.  "Twenty- 
five  students  will  graduate  in  mechani- 

cal engineering  at  the  University  this 
year,  and  we  have  received  applica- 

tions from  fifty  firms  who  wants  from 
one  to  ten  of  these  men.  Every  man 
has  been  offered  several  positions. 

"Technical  universities  throughout 
the  country  can  fill  only  from  twenty- 
five  to  thirty  per  cent  of  the  demand." The  Bridge  Commission  has  been 
faced  with  a  scarcity  of  engineering 
talent  in  the  last  year,  because  of  so 
many  of  its  men  seeking  higher  salaries 
in  private  work.  The  bridge  is  under 
construction  out  of  public  funds  paid 
for  jointly  by  the  two  states  and  the 
city  of  Philadelphia. 

Cost  of  Living  Takes 

Upward  Trend The  cost  of  living  in  the  United 
States  on  May  15,  1923,  was  60.3  per 
cent  higher  than  in  July,  1914,  accord- 

ing to  figures  collected  monthly  by  the 
National  Industrial  Conference  Board. 
Between  April  15  and  May  15,  1923, 
there  was  an  increase  of  1.2  points  or 
eight-tenths  of  one  per  cent.  Coal 
prices  declined  while  rents  and  cost  of 
clothing  advanced  within  the  month. 
Food  prices  remained  unchanged.  Be- 

tween July,  1920,  when  the  peak  of 
the  rise  in  the  cost  of  living  since  1914 
was  reached,  and  May,  1923,  the  cost 
of  living  dropped  44.2  points  or  21.6 

per  cent. 
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Chicago  June  Business 
Unusually  Heavy 

In  the  Chicago  district  structural 

shops  are  leading  in  purchases  of  ma- chine tools  among  the  industrials  and 

their  requirements  are  mostly  shears 

and  punches.  The  principal  purchases 
of  the  railroads,  which  continue  to  lead 

in  the  buying,  are  lathes.  This  week 

has  seen  no  material  change  in  the  situ- 
ation from  the  viewpoint  of  Chicago 

dealers.  The  Union  Pacific  purchased 
five  lathes  from  Jos.  T.  Ryerson  &  Son. 
The  Chicago,  Burlington  &  Quincy  has 
not  yet  started  ta  place  orders  on 
its  rather  large  outstanding  inquiry, 

although  it  did  purchase  fifty-four 
small  capacity  jib  cranes  from  H.  D. 

Conkey  &  Co.  for  its  Denver,  Col. 

shops.  The  Pere  Marquette  R.R.  has 

purchased  a  5-ton,  50-ft.  span,  3-motor 
bucket  crane  from  the  Northern  Engi- 

neering Works.  The  Norfolk  &  Western 
R.R.  has  issued  inquiry  for  approxi- 

mately 75  machine  tools.  The  opinion 
seems  to  be  that  business  as  compared 

to  before  the  war  volume  is  satisfac- 
tory, and  there  has  been  enough 

prospective  business  thus  far  this 
month  to  justify  the  belief  that  sales 
for  June,  a  usually  quiet  period,  will 
show  a  healthy  volume. 

General  interest  in  the  iron  market 
is  increasing,  and  now  that  prices  have 
receded  consumers  are  expected  to 

place  their  third  quarter  tonnages.  In 
some  quarters  it  is  expected  that  order 
for  both  third  and  fourth  quarter  will 
be  placed  simultaneously. 

Shipments  of  iron  are  as  heavy  as  at 
any  time  this  year,  according  to  selling 
agencies  in  the  Chicago  district.  Fur- 

naces are  in  a  good  position  so  far  as 
orders  are  concerned  in  all  parts  of  the 
country. 

Machines  Replacing  Hand 
Labor  in  Germany 

Germany  is  being  compelled  to  resort 
to  a  greater  extent  than  ever  before 
to  the  replacement  of  hand  labor  with 
machines,  it  is  pointed  out  by  Dr.  F. 
Grautoff,  a  German  economist.  He  also 
urges  as  a  necessity  to  regain  foreign 
markets  the  need  of  eliminating  all 
wastes  of  raw  material  in  the  process 
of  manufacture.  He  urges  the  in- 

dividual employee  of  the  German 
factory  to  give  an  adequate  return 
for  his  wage.  Unless  there  can  be  a 
profit  to  the  employer  on  his  work,  the 
plant  cannot  operate.  It  is  significant 
that  Dr.  Grautoff  urges  that  German 
factories  be  reorganized  thoroughly 
"from  the  cellar  upwards,  on  sound, 
well-tested  American  lines,  not  by 
merely  creating  new  positions  for  super- 

vising officials,  but  by  shortening  and 

>  simplifying  processes  themselves." 

activity  at  the  mills  occasioned  by  un- 
usually large  orders  from  the  various 

railroads,  and  a  steady  betterment  in 
the  export  business  out  of  Southeastern 
ports.  The  outlook  for  the  rest  of  the 
year  is  very  optimistic,  and  1923  will 
likely  prove  one  of  the  best  years  the 
metal  trades  industries  in  the  South 
have  ever  enjoyed. 
At  least  two  additional  furnaces 

have  been  blown  in  in  the  Alabama 
district  the  past  two  weeks,  and  nearly 
all  of  the  furnaces  in  that  district  now 
are  again  active. 

All  machine  tool  factories  are  well 

employed  and  this  year's  business  will 
exceed  that  of  last  year  and  may  con- 

stitute a  record. 

Record  Pig  Iron  Output 
In  the  South 

Though  May  proved  to  be  one  of  the 
largest  months  in  history  in  pig  iron 
production  in  the  Alabama  and  southern 
district,  a  recent  investigation  by  the 
Southern  Metal  Trades  Association,  of 
Atlanta,  Ga.,  gives  promise  of  a  still 
larger  production  in  June,  with  the 
month  probably  establishing  a  new 
record  for  all  time  so  far  as  Alabama 
and  the  South  is  concerned.  The  in- 

crease   is    due    largely    to    increased 

Indiana  Preparing  for 

Big  Fall  Business 
Business  looks  a  little  better  than  it 

did  a  couple  of  weeks  ago,  with  slight 
advances  in  demand  at  Indianapolis. 
For  example,  there  has  been  a  fair  in- 

crease in  demand  for  flour  milling  ma- 
chines, as  reported  by  officials  of  the 

Nordyke  &  Marmon  Co.  Officials  of 
E.  C.  Atkins  &  Co.,  manufacturers  of 
saws  and  machinery  used  in  the  lumber 
industry,  report  a  fair  increase,  also. 
These  two  are  the  outstanding  notes  of 
optimism.  As  yet  there  is  little  change 
in  the  demand  from  the  automobile 
industry,  insofar  as  tools  are  concerned. 
There  are  indications,  however,  of  a 
revival  of  production  for  fall  business, 
which  is  expected  to  stimulate  this 
source  of  demand. 

Dealers  in  second-hand  machinery 
report  much  wood-working  machinery 
being  turned.  There  is  also  a  brisk 
demand  for  printing  machinery.  Many 
inquiries  are  being  received  from  coal 
operators  who  are  beginning  to  pre- 

pare for  fall  operations.  It  is  expected 
that  much  new  machinery  and  a  large 
volume  of  tools  will  go  to  this  field  dur- 

ing the  next  thirty  days,  since  the 
increase  in  coal  demand  from  indus- 

trials is  expected  to  begin  before  the 
middle  of  July.  Most  of  the  mines  are 
in  bad  shape,  little  having  been  spent 
on  rehabilitation  for  a  couple  of  years 
and  much  replacement  being  needed. 
The  utilities  continue  to  afford  a  steady 
market  both  for  tools  and  machinery. 
Electric  utilities  seem  to  be  doing  more 
replacing  than  steam  carriers  in  pro- 

portion. However,  local  railroad  shops 
are  working  nearly  to  capacity. 

French  May  Seize  All 
Ruhr  Industries 

A  decree  providing  for  confiscation  of 
all  Ruhr  Valley  industries  the  products 
of  which  are  applicable  to  the  repara- 

tions account  and  forced  operation  of 
the  plants  by  the  Germans  is  being  pre- 

pared by  General  Degoutte,  commander 
of  the  occupation  forces. 

The  decree  will  give  the  military  au- 
thorities absolute  power  to  take  over  all 

metal  works,  iron  and  steel  plants, 
mines,  coke  ovens  and  virtually  all 
other  private  industries  in  the  Ruhr. 

In  the  event  of  the  Germans  refusing 
to  operate  the  plants  after  the  requisi- 

tion, the  decree  provides  for  jail  sen- 
tences up  to  fifteen  years,  and  in  addi- 

tion heavy  fines  for  the  Directors  of  the 
companies  or  others  responsible  for  the 
resistance. 

Philadelphia  Commences 
Busy  Summer 

Midsummer  activity  continues  well 
above  the  average  in  the  Philadelphia 
industrial  centers.  There  has  been  a 
falling  off  in  some  lines,  but  as  a  gen- 

eral rule  manufacturers,  dealers  and 
jobbers  report  a  satisfactory  situation. 

Steel  production  has  begun  to  abate, 
due  partially  to  the  workers  getting 
away  from  the  blast  furnaces  and  open 
hearths  in  the  extreme  hot  months. 
Manufacturers  in  lines  where  steel 
products  are  a  requisite  predict  a  larger 
volume  of  business  in  the  fall. 

Hollingshead  N.  Taylor,  head  of  the 
N.  &  G.  Taylor  Co.,  manufacturer  of 
tin  plate,  sheet  black  plate,  sheet  bars, 
solder,  etc.,  reported  business  good,  with 
the  call  now  chiefly  in  the  tin  plate  line. 

Steel  mills  report  a  good  demand  for 
bars,  with  continued  activity  in  struc- 

tural steel. 
W.  H.  Lutz,  head  of  the  Lutz  Co., 

Inc.,  producer  of  a  variety  of  thirty 
machines,  said  there  are  sufficient 
orders  on  hand  to  keep  the  plant  busy 
from  five  to  six  months,  without  antici- 

pating new  orders  not  now  on  the  books. 
There  is  a  considerable  advance  in  the 
volume  now  as  compared  to  a  year  ago. 
The  call  now  is  for  machinery  used  in 
gas  production,  with  a  considerable  de- 

mand from  those  engaged  in  chemical work. 

The  practice  of  many  large  manufac- 
turing institutions  in  establishing  in- 

dividual power  units  has  brought  an 
increased  demand  for  electric  motors. 
Many  plants  use  individual  motors  for 
each  machine,  and  while  the  cost  of 
installation  is  considerable,  the  saving 
brought  about  through  the  ability  to 
shut  down  one  or  more  machines  at  a 
time  while  others  continue  to  operate, 
results  in  an  operating  economy. 
Manufacturers  report  that  prices  are satisfactory. 

Manufacturers  of  pumps  used  in  in- 
dustrial plants  and  in  oil  refineries, 

report  an  active  business. 
The  Pennsylvania  Railroad  Co.  is 

completing  the  conversion  of  10,188 
freight  cars  from  50-ton  trucks  to  70- 
ton  trucks.  The  Increase  is  equivalent 
to  the  addition  of  2,308  new  cars. 

The  orders  for  the  conversion  were 

placed  with  the  Altoona  works  in  Oc- 
tober. Upward  of  7,000  cars  have  been 

turned  out  with  the  changes  and  the 
work  probably  will  be  completed  by 
early  fall  in  time  for  the  fall  business 
anticipated  by  the  company. 

The  activity  in  the  textile  section 
of  Philadelphia  is  reflected  in  the  re- 

ports from  banks  in  that  neighborhood 
which  declare  deposits  have  increased 
and  the  amount  of  payrolls  made  up 
for  the  industries  have  increased. 

Commercial  Air  Traffic 

Company  Formed 
The  General  Airways  System,  Inc., 

an  organization  formed  to  engage  in 
aerial  transportation,  has  been  incor- 

porated under  the  laws  of  Delaware. 
Stephen  J.  McMahon,  Milwaukee,  a 
member  of  the  law  firm  of  McMahon. 
McMahon  &  Hayes,  is  interested  in  the 
corporation  and  is  its  general  counsel. 

Others  interested  are  Col.  H.  E. 
Hartney,  who  formed  the  National 
Aeronautic  Association,  and  Fritz 
Cramer,  son  of  a  former  Netherlands 
minister  to  the  United  States  and  also 

former  representative  of  Fokker's  in- terests. 



dune  28,  1923 BuUd  Bigger  Profits  with  Better  Equipment 970c 

The  Business  Barometer 
This  Week's  Outlook  in  Commerce,  Finance,  Agriculture  and  Industry 

Based  on  Current  Developments 

By  THEODORE  H.  PRICE 
Editor,  Commerce  and  Finance,  New  York 

(Copyrighted.  Theodore  H.  Price  Publishing  Corporation,  IS  Exchange  Place,  New  York) 

THE  trees  that  are  suffering  from 
dry  rot  are  a  menace  to  the  forest, 

but  the  time  for  their  removal  should 
be  chosen  with  care. 

This  remark  is  prompted  by  some  of 
the  Wall  St.  failures  recently  reported, 
as  well  as  by  the  possibility  that  other 
concerns  similarly  moribund  may  be 
allowed  to  go.  The  powers  that  be  seem 
to  have  come  to  the  conclusion  that  with 
bank  reserves  at  the  maximum  and 
credit  abundant  it  is  a  good  time  to  let 
nature  take  its  course  in  the  case  of 
those  houses  whose  vigor  has  been  so 
weakened  by  adversity  that  they  cannot 
stand  alone. 

But  it  is  important  to  remember  that 
the  two  failures  reported  last  week 
were  not  due  to  recent  or  present  de- 

velopments and  that  none  of  the  other 
concerns  that  are  so  much  talked  about 
can  charge  their  embarrassment  if  it 
occurs,  to  anything  that  has  happened 
during  the  last  year  or  more. 
Everyone  who  knows  anything  of 

Wall  St.  will  admit  the  truth  of  this 
statement  and  while  it  is  possible  that 
a  few  more  rotten  trees  may  be  allowed 
to  fall  their  loss  will  not  do  much 
harm  to  their  neighbors  and  will  prob- 

ably benefit  the  whole  body  commercial 
and  financial. 
Toward  the  end  of  last  week  an 

acceptance  of  this  somewhat  stoical 
philosophy  seemed  to  have  become 
general,  for  while  the  stock  market  was 
distinctly  soft  and  nervous  up  to  Wed- 

nesday it  turned  quite  firm  on  Thursday 
and  continued  steady  until  the  close  on 
Saturday,  despite  the  circulation  of 
rumors  that  were  unusually  specific 
in  their  implications. 

The  same  generalization  is  applicable 
to  most  of  the  commodity  markets,  but 
with  reservations,  for  some  of  them  are 
subject  to  special  influences  that  out- 

weigh financial  considerations. 
Coffee,  for  instance,  has  been  quite 

week  as  the  impression  grows  that  the 
Brazilian  Government  intends  to  aban- 

don valorization.  The  facts  are  un- 
known, but  the  "ticker  talks"  and  when March  coffee  sold  at  6.95  last  Tuesday 

the  man  in  the  street  was  disposed  to 
conclude  that  the  peg  had  been  pulled 
out. 

If  coffee  is  allowed  to  seek  its  natural 
level  it  is  doubtful  whether  it  will  go 
much  below  the  lowest  prices  touched 
last  week,  for  the  European  stocks 
are  small  and  the  American  consumption 
continues  to  increase.  The  lowest  price 
at  which  coffee  futures  ever  sold  is 
3.5.5,  which  figure  was  touched  in  1903, 
but  8.65  is  the  average  of  the  last  28 
years. 

The  wheat  market  has  also  been  some- 
what soft,  reflecting  the  despondency 

expressed  at  the  National  Wheat  Con- 
ference held  in  Chicago  where  Edson 

White  of  the  Armour  Co.  suggested  that 
the  surplus  supply  of  wheat,  estimated 

at  170,000,000  bushels,  should  be  used 
as  cattle  feed,  and  other  speakers  urged 
price  fixing  by  the  Government. 

But  cotton  has  been  firm  and  ner- 
vously buoyant  on  the  unfavorable 

weather  reports,  the  continued  migra- 
tion of  the  negroes,  the  reappearance 

of  the  boll  weevil  and  a  crop  estimate 
of  10,500,000  bales  put  out  by  a  re- 

sponsible firm.  If  such  estimates  should 
come  to  be  generally  accepted  cotton 
may  sell  at  fantastic  prices.  Corn  and 
sugar  have  been  steady  around  last 
week's  levels,  which  probably  represent 
intrinsic  values  minus  speculation. 
Wool  and  silk  were  both  somewhat 

easier    but    the    best    judges    maintain 

"In  the  retail  as  well  as  in  the 
jobbing  trade,  a  fair  degree  of 
activity  is  reported  and  the  F.  W. 
Dodge  Co.  says  that  the  building 
contracts  let  during  May  con- 

template an  expenditure  that 
exceeds  that  of  the  same  month  in 
1922  by  five  per  cent  and  a  gain  of 
nine  per  cent  over  April,  1923.  .  .  . 
The  railroad  car  loadings  and 
earnings  continue  to  gain  and  they 
lead  one  to  wonder  whether  the 

country's  business  can  be  as  sub- normal as  some  of  the  pessimists 

insist." 
that  wool  is  fully  worth  what  it  is 
bringing.  As  to  silk,  the  price  seems 
to  be  controlled  from  Japan,  where  the 
larger  dealers  appear  to  have  the  sup- 

port of  the  government  in  marking 
values  up  or  down. 

In  the  steel  industry  as  well  as  in 
the  copped  market  the  demand  is 
apparently  a  little  less  urgent,  and  cop- 

per in  particular  is  again  easier  at_15 
cents,  beyond  which  figfure  it  seems  diffi- 

cult to  advance  it. 

In  the  retail  as  well  as  in  the  jobbing 
trade  a  fair  degree  of  activity  is  re- 

ported, and  the  F.  W.  Dodge  Co.  says 
that  the  building  contracts  let  during 
May  contemplate  an  expenditure  that 
exceeds  that  of  the  same  month  in 
1922  by  5  per  cent  and  a  gain  of  9  per 
cent  over  April. 
Lumher  is  nevertheless  somewhat 

lower,  as  are  hides  and  rubber.  But 
railroad  car  loadings  and  earnings  con- 

tinue to  gain  and  they  lead  one  to 
wonder  whether  the  country's  business can  be  as  subnormal  as  some  of  the 
pessimists  insist. 

A  continued  increase  in  the  produc- 
tion of  petroleum  is  indicated  and  is 

said  to  be  the  cause  of  the  decline  in 
the  stocks  of  the  refining  and  distribu- 

ting oil  companies  who  should  logically 
be  benefited  by  lower  prices  and  an 
enlarged  supply  of  the  raw  material 
that  they  use. 

The  fact  probably  is  that  it  is  a 
fight  to   the   death   for    supremacy   in 

the  oil  business  and  that  the  big  fellows 
who  are  engaged  in  it  are  rich  enough 
to  sacrifice  the  present  to  the  future. 

The  news  from  Europe  has  again  be- 
come inconclusive.  Poincaire's  declara- tion of  what  France  wants  does  not 

seem  to  include  a  recognition  of  her 
obligations  to  Great  Britain  or  the 
United  States. 

But  there  does  not  appear  to  be  any 
likelihood  of  immediate  trouble,  and 
the  business  world  having  become  some- 

what indurated  is  no  longer  irritated  by 
the  Franco-German  imbroglio.  The 
mark  becomes  less  valuable  daily  and 
its  practical  demonetization  in  Germany 
seems  to  be  only  a  question  of  time. 
Francs  are  also  somewhat  lower,  prin- 

cipally because  Poincaire's  speech seems  to  have  postponed  rather  than 
hastened  a  settlement  with  Germany. 

The  weekly  statement  of  the  Federal 
Reserve  System  shows  a  slight  increase 
in  the  reserve  ratio,  which  stands  at 
77.6  per  cent  as  against  77.0  last  week. 
A  reduction  of  $10,000,000  in  the  gold 
held  is  reported,  but  it  is  offset  by  a 
decrease  of  $13,000,000  in  the  Federal 
Reserve  Notes  outstanding  and  is  prob- 

ably explained  by  the  effort  that  is  be- 
ing made  to  force  gold  certificates  or 

"yellow  backs"  into  circulation. 

The  concern  that  bankers  seem  to 
feel  lest  our  large  gold  supply  shall 
lead  to  inflation  and  the  efforts  that 
are  being  made  to  avert  such  a  con- 

dition are  in  fact  thd  main  reason 
for  the  subnormalcy  of  which  so  many 
complain. 

If  these  efforts  at  suppression  were 
abandoned  it  is  probably  that  we  should 
have  a  boom  or  something  like  it  as 
soon  as  the  dead  wood  of  the  recent 
failures  has  been  corered  by  the  rapidly 
growing  vegetation  of  what  is  essen- 

tially a  period  of  genuine  prosperity. 

Railway  Men  Vigorous  in 
Pool  Protest 

Vigorous  opposition  to  the  proposed 
Warfield  car  pooling  plan  was  reg- 

istered by  the  Railroad  Relations  Com- 
mittee of  the  National  Coal  Association, 

meeting  at  the  Traymore  hotel,  Atlantic 
City.  The  Warfield  plan  provides  for 
the  pooling  of  railroad  cars  under  the 
authority  of  Congressional  action.  One 
objection  was  that  it  would  hamper, 
rather  than  improve  the  transportation 
situation,  as  it  affects  bituminous  coal 
operators,  and  that  it  would  greatly 
increase  the  overhead  of  the  large 
operators.  Another  was  that  the  plan 
was  but  another  step  in  the  program 
of  continual  governmental  interference 
in  business. 

The  committee  also  voted  to  protest 
to  the  Interstate  Commerce  Commi.ssion 
against  the  proposed  reduction  in  oil 
freight  rates  while  present  coal  rates 
remain  in  effect. 
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BY  PAUL  WOOTON 

A  LICENSE  extending  to  Henry 
Ford  the  right  to  utilize  the  High 

Dam  on  the  Mississippi  River  at  St. 
Paul,  for  a  period  of  fifty  years,  has 
been  executed  finally  by  the  Federal 
Power  Commission.  The  license  covers 
the  construction  of  a  power  house  on 
the  existing  substructure  at  the  St. 
Paul  end  of  the  dam.  The  power  house 
will  be  equipped  with  four 
turbo-generating  units,  each 
with  a  capacity  of  4,500  kva. 
or  600  kva.  in  excess  of  the 
minimum  figure  named  in 
the  preliminary  permit. 

Three-foot  flash  boards 
will  be  placed  on  the  dam  so 
that  water  may  be  ponded 
during  off-hours  and  so  that 
the  head  may  be  raised  in 
ordinary  high  water.  Mr. 
Ford  will  construct  a  steam 
auxiliary  on  the  bank  ad- 

jacent to  the  hydro  power 
house.  The  capacity  of  this 
auxiliary  has  not  been  de- 

termined finally,  but  presum- 
ably will  be  15,000  hp.,  since 

there  is  about  that  much 
difference  between  his  firm 
power  and  his  secondary 
power  at  the  dam.  This 
steam  plant  will  be  designed 
to  burn  refuse  from  the  plant 
and  to  furnish  steam  for 
heating  the  factory. 

Mr.  Ford's  representatives 
presented  to  the  Federal 
Power  Commission  a  signed 
contract  with  the  Northern 
States  Power  Company 
whereby^  the  latter  agrees  to  use  all  of 
the  available  power,  in  excess  of  the 
needs  of  the  manufacturing  plant  at 
a  fixed  price  of  two  and  one-half  mills 
per  kilowatt-hour.  It  is  understood 
that  Mr.  Ford  is  planning  to  manufac- 

ture storage  batteries  for  his  cars  at 
this  plant.  The  estimated  output  of 
the  plant  will  be  6,000  batteries  per 
day. 

The  matter  of  establishing  a  barge 
service  between  St.  Louis  and  St.  Paul 
has  been  taken  up  with  the  War  De- 

partment by  Mr.  Ford.  It  is  his  plan 
to  bring  in  the  lead  and  other  raw 
materials  entering  into  battery  con- 

struction by  barge  and  load  these  river 
craft  with  the  manufactured  product 
for  return  cargo.  The  Federal  Gov- 

ernment has  been  operating  a  barge 
line  from  St.  Louis  to  New  Orleans 
for  several  years.  If  arrangements 
can  be  made  for  a  line  of  bargres  on 
the  upper  river,  Mr.  Ford  will  have 
the  advantage  of  the  lower  transporta- 

tion rate  which  is  in  effect  on  river 
movement. 

Electrification  in  Europe 

Despite  high  construction  costs,  the 
electrification  of  the  French  and  Swiss 
railroads  is  being  pushed  as  rapidly 
as  possible.  Latest  advices  from 
Switzerland  are  that  the  rate  of  prog- 

ress recently  has  been  accelerated. 
This  course  is  made  necessary  by  the 
cost  of  and  uncertainty  as  to  coal 
supply  and  because  of  the  need  for 
absorbing  a  portion  of  the  unemployed. 

This  electrification  is  expected  to  be 
of  great  general  interest  since  every 
effort  is  being  made   to   prevent   any 

over  elaborateness  in  the  construction. 
The  work  now  in  progress  is  expected 
to  be  an  object  lesson  in  what  may  be 
done  in  the  reduction  of  costs  in  rail- 

way electrification  without  paving  the 
way  for  high  maintenance  costs. 
A  vigorous  expression  of  views  in 

the  matter  of  nationalizing  coal  mines 
may  be  expected  in  the  anthracite  re- 

port to  be  made  July  1  by  the  Presi- 
dent's Coal  Commission.  Chairman 

Hammond,  of  the  Commission,  stated 
recently  that  the  report  will  contain  a 
discussion  of  the  whole  subject  of  na- 

tionalization.   Another  pronouncement, 

Comparative  Prices  of  Shop  Supplies 
Average  of  New York,  Ch cago  and  Clevelan d   Prices 

Four 
One 

Current Weeks Year 

Unit 
Price Ago 

Ago 

Soft  steel  bars.  . 
per  lb. . . . JO. 034 $0,034 30.0252 Cold  finished 

shafting   
per  lb. . . . 0.042 0.042 0.0325 

Brass  rods   
per  lb. . . . 

0.1850 0.1913 
0.155 

Solder  (J  and  ̂ ) 
per  lb.  .  . . 

0.2862 0.2812 0.22 
Cotton  waste..  . 

per  lb.  .  .  . 
0.1231 0.1231 0.104 

Washers,  cast 
iron  (j  in.).  .  . 

per  1001b. 

4.66 
4.66 

4.00 

Emery,       disks, 
cloth,  No.  1,6 
in.  dia   

per  100... 
3.08 2.96 3.11 

Lard  cutting  oil 
per  gal.  .  . 0.608 0.592 

0.S7S 

Machine  oil. .  .  . 
per  gal.  .  . 

0.349 0.349 
0.34 

Belting,  leather, 
medium   off  list   

42§% 
42i% 

46i% 

Machine     bolts 

up  to  1x30  in. 
off  list.... 

44J% 
44i% 59!% 

expected  in  the  report,  will  deal  with 
the  basis  of  evaluating  coal  properties. 

The  coal  operators  contend  that  the 
only  equitable  method  of  establishing 
valuation  would  be  on  -the  present 
market  value  of  the  properties.  They 
deny  that  original  cost  is  of  value  in 
determining  present  worth.  To  sup- 

port that  contention,  it  is  pointed  out 
that  an  operator  who  has  come  recently 
into  the  business  would  have  to  have 
his  valuation  established  oiv  present 
market  price,  whereas  an  old  estab- 

lished adjacent  concern  producing  the 
same  quality  of  coal  under  the  same 
conditions  would  have  his  valuation 
based  on  original  cost.  The  operators 
also  are  opposed  to  the  Treasury 
method  of  valuation,  wherein  the  1913 
value  plus  actual  additions,  is  used. 
Watching  the   Court  Decisions 

The_  whole  matter  of  valuation  has 
been  illuminated  by  recent  decisions 
of  the  United  States  Supreme  Court, 
to  which  the  Commission  is  paying  the 
closest  attention.  In  the  opinions 
rendered  in  connection  with  the  South- 

western Bell  Telephone  Co.  case,  an 
analysis  is  made  of  the  Supreme 
Court's  decisions  bearing  on  valuation. 
In  70  of  those  cases,  the  predominant 
element  in  valuation  was  reproduction 
cost.  In  118  cases,  the  predominant 
element  was  original  cost  modified  in 
various  particulars.  In  28  cases,  the 
chief  element  was  book  value.  In  12 
cases,  the  capital  represented  by  bonds 
and  stock  was  accepted.  In  102  cases, 
a  prior  valuation,  plus  the  actual  cost 
of  subsequent  additions,  was  accepted 
by  the  court. 

Much  Work  Planned  by 
F.  A.  E.  S. 

The  last  meeting  of  the  Executive 
Board_  of  the  American  Engineering 
Council  of  the  Federated  American 
Engineering  Societies  was  held  in  St. 
Paul,  June  8-9.  General  round  table 
discussion  revealed  that  local  groups 
in  many  sections  of  the  country  are 
taking  a  constructive  part  in  solving 
community  problems.  This  local  effort 
embraces  traffic,  smoke  abatement, 
water  supply,  city  planning,  state  and 
municipal  legislation  relating  to  engi- 

neering matters  and  related 
subjects. 

The  committee  on  trans- 
portation, which  is  consider- 

ing ways  and  means  whereby 
the  Federated  American  En- 

gineering Societies  may  be 
of  constructive  service  in 
relation  to  the  transportation 
problem  of  the  nation,  was 
authorized  to  continue  its 
studies. 

The  committee  on  the  stor- 
age of  coal  reported  that  its 

plans  had  been  perfected 
and  that  the  survey  was  well 
under  way.  Sub-committees 
are  being  formed  in  some 
eighty  centers.  Dean  Perley 
F.  Walker  of  the  University 
of  Kansas,  Lawrence,  Kan., 
has  been  authorized  by  the 
committee  on  storage  of  coal 
to  devote  all  of  his  time  for 
the  next  few  months  to  the work. 

The  committee  appointed 
some  months  ago  to  prepare 
a  proposed  registration  law 
for  engineers  submitted  a 
draft  of  a  proposed  bill, 
which,  after  a  lengthy  dis- 

cussion. Col.  Doty  of  St.  Paul,  chair- 
man of  the  Minnesota  Board  of 

Examiners,  contributing  constructive 
criticism,  the  committee  was  instructed 
to  rewrite  and  report  at  the  next meeting. 

The  Executive  Board  considered  a 
communication  from  the  Washington 
Society  of  Engineers  requesting  the 
Federated  American  Engineering  So- 

cieties to  develop  plans  whereby  local 
engineering  groups  might  take  a 
prominent  part  in  comprehensive  met- 

ropolitan planning.  The  discussion 
developed  that  in  St.  Paul,  Minneapolis, 
Pittsburgh  and  other  cities  the  engi- 

neers were  prominent  in  such  activities. 
President  Mortimer  E.  Cooley  and 
Executive  Secretary  L.  W.  Wallace 
were  instructed  to  call  the  matter  to 
the  attention  of  the  member  societies 
for  the  purpose  of  encouraging  effort 
in  this  direction. 
The  Board  accepted  an  invitation 

from  the  Chamber  of  Commerce  of 
Rochester,  N.  Y.,  to  hold  its  next  meet- 

ing there  during  the  first  two  weeks 
in   October. 

The  members  of  the  Executive  Board 
were  dinner  guests  of  the  Engineers 
Society  of  St.  Paul  on  the  evening  of 
June  8.  Speeches  were  made  by  Dean 
D.  W.  Flowers,  president  of  the  Engi- 

neers Society  of  St.  Paul;  Prof.  W.  T. 
Ryan,  president  of  the  Engineers  Club 
of  Minneapolis;  Chief  Engineer  Mulli- 

gan, Minnesota  Highway  Commission; 
Max  Toltz,  St.  Paul;  Dean  Cooley: 
Calvert  Townley  and  Fred  J.  Miller, 
New  York;  Gardner  S.  Williams,  Ann 
Arbor,  Mich.;  J.  C.  Ralston,  Spokane; 
ana  L.  W.  Wallace,  Washington. 
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Manufacturing  Continues 
Brisk  in  Cincinnati 

The  usual  seasonal  lull  has  settled 
upon  the  machine  tool  houses  in  Cin- 

cinnati. Reports  from  the  various 
plants  state  that  the  number  of  orders 
which  are  being  placed  at  present  has 
fallen  off  materially  from  the  volume 
of  sales  made  during  the  month  of  May. 
Inquiries  being  received  are  rather 
plentiful,  but  very  ievf  of  them  are 
actually  being  developed  into  imme- 

diate business. 
The  larger  machine  tool  plants  have 

sufficient  orders  on  hand  to  keep  them 
operating  at  their  present  scale  until 
approximately  the  first  of  September. 
Some  of  the  smaller  concerns  are  not 
so  fortunate,  however,  and  their  pro- 

duction is  low  and  the  outlook  for  them 
is  uncertain  with  indications  pointing 
to  the  reduced  operation  of  their  busi- 

ness from  now  until  early  in  the  fall. 
Even  though  conditions  are  not  as 

good  as  they  were  last  month,  the 
volume  of  business  being  transacted  is 
from  ten  to  fifteen  per  cent  greater 
than  for  the  same  period  in  1922.  This 
fact  gives  machine  tool  executives  much 
encouragement  and  makes  them  feel 
that  the  trend  that  their  business  has 
taken  during  the  past  year  has  been 

towards  improvement.  Rail'roads  which were  in  the  market  a  few  weeks  ago 
and  made  purchases  in  sizeable  quan- 

tities are  now  buying  only  in  limited 
amounts,  confining  their  purchases 
practically  to  the  necessities.  The 
amount  of  business  being  placed  by  the 
automobile  manufacturers  is  holding  up 
well  and  is  proving  to  be  one  of  the 
biggest  factors  in  keeping  the  volume 
of  production  in  many  plants  up  to  their 
present  standard. 

Labor  Scarcity 

Difficulty  is  being  experienced  in 
getting  the  right  kind  of  labor  in  ma- 

chine tool  houses  in  Cincinnati,  some 
concerns  complaining  that  they  cannot 
secure  the  requisite  amount  of  un- 

skilled men  while  others  cannot  secure 
skilled  men  that  they  need.  Sales  of 
conveying  machinery  have  been  good, 
although  deliveries  are  somewhat  un- 

certain because  of  the  difficulty  in  ob- 
taining help.  In  fact  conveying  ma- 
chinery houses  report  that  they  are 

receiving  many  inquiries  and  orders  and 
that  this  favorable  situation  vnW  prob- 

ably continue  to  exist  throughout  the 
rest  of  June  and  also  July. 

Milling  machine's  have  decreased  in 
sales  in  the  last  few  weeks  and  grinding 
machines  are  not  in  as  great  demand 
as  they  were  during  April  and  May. 
Business  on  drilling  machines  has 
shown  a  marked  decrease,  although  in- 

quiries are  good  and  orders  are  fairly 
plentiful.  Prospects  for  the  rest  of 
June  and  the  month  of  July  are  good 
and  the  market  as  a  whole  is  strong 
for  this  time  of  the  year.  Large  manu- 

facturers of  lathes  are  satisfied  with 
the  amount  of  business  they  are  doing. 
Orders  already  on  the  books  are  suffi- 

cient to  keep  plants  operating  on  a 
schedule  approximating  sixty  to  sixty- 
five  per  cent  of  their  capacity.^ 

Electric  too!  houses  are  enjoying  a 
good  business  with  their  plants  running 
on  a  normal  scale  of  production.  Pro- 

duction continues  at  about  the  same 
gait  as  during  May  with  possibly  a 
slight  falling  off.  Firms  manufacturing 
planers  report  conditions  are  fair.  Cin- 

cinnati foundries  are  still  operating  on 
a  heavy  schedule  with  orders  in  plenti- 

ful quantities  and  the  plants  are  still 
running  about  seventy-five  per  cent 
of  their  normal  capacity.  The  iron 
market  has  been  rather  quiet,  although 
it  seems  as  though  the  next  few  weeks 
will  see  a  more  active  condition  than 
prevails  at  present. 

Business  Items 

The  Massillon  Steel  Joist  Co.,  Mas- 
sillon,  Ohio,  has  been  incorporated  at 
Columbus  with  C.  W.  Anderson,  and 
E.  E.  Mosser  named  as  incorporators. 

The  American  Emery  Wheel  Works, 
Providence,  R.  I.,  has  recently  pur- 

chased an  adjacent  piece  of  property 

by  which  its  floor  space  will  be  en- 
larged by  33,000  sq.ft.  Increased  busi- 

ness is  responsible  for  the  purchase. 
The  West  Coast  Machinery  Co., 

Seattle,  Wash.,  has  been  appointed  rep- 
resentative for  the  Rockford  Milling 

Machine  Co.,  Rockford,  111.,  for  the 
Seattle  territory.  The  company  will  also 
represent  the  Rockford  Tool  Co.  in  this district. 

A  number  of  South  American  manu- 
facturers who  are  touring  the  United 

States,  visited  the  Dice  Machine  plant, 
Anders  )n,  Ind.,  recently.  The  Lynch 
glass  blowing  machines  made  at  the 
Anderson  industry  were  inspected  with 
a  view  to  placing  orders  in  the  southern 
continent. 

The  Kampkap  Appliance  Co.,  Inc., 
has  recently  been  incorporated  under 
the  laws  of  New  York  state  with  a 

capital  stock  of  $250,000.  The  com- 
pany will  manufacture  metal  automo- 

bile devices  at  Watertown,  N.  Y.  The 
directors  are:  H.  S.  Gillett,  New  York 
City,  C.  R.  Johnson,  Brooklyn,  and 
A.  F.  Dexter,  New  York  City. 

Directors  of  the  Ohio  Cutlery  Co., 
Massillon,  Ohio,  at  a  meeting  recently 
were  increased  from  five  to  seven.  New 
directors  are  Ralph  Linten  and  W.  O. 
Custer.  Mr.  Linten  has  been  made 
general  manager  of  the  plant.  This 
factory  recently  was  destroyed  by  fire 
and  will  begin  making  cutlery  within 
the  next  two  weeks. 

A  new  concern  called  the  Bay  State 
Casting  Co.  is  about  to  start  operations 
in  the  foundry  of  the  Bay  States  Foun- 

dry Co.  at  Westfield,  Mass.,  the  last- 
named  company  having  failed  some 
months  ago.  It  is  stated  that  Haswell, 
Hunter  &  Runyon  of  Dayton,  Ohio, 
have  an  interest  in  the  project.  Theo- 

dore R.  Brien  is  to  be  factory  manager. 
The  new  concern  starts  as  a  co-part- nership. 

Considerable  damag'  was  done  to  the 
Nashville  Machine  &  Supply  Co., 
Nashville,  Tenn.,  recently  when  a  fire 
followed  as  the  result  of  an  explosion. 
One  workman  was  killed  and  two  other 
persons   injured  in  the  explosion. 

The  Colonial  Supply  Co.,  Pittsburgh, 
Pa.,  has  been  appointed  exclusive  dis- 

tributor for  the  western  Pennsylvania 
territory  for  the  Latrobe  Tool  Co., 
Latrobe,  Pa.,  manufacturer  of  high 
speed  drills  and  reamers. 

Manning  Maxwell  &  Moore,  Inc.,  will 
occupy  the  entire  ninth  floor  of  the 
new    Pershing    Square    Building,    100 

East  42nd  St.,  New  York  City,  within 
a  short  time.  The  concern  is  at  present 
located  at  119  West  40th  Street. 

The  Cyclops  Steel  Co.  has  moved  its 
New  York  office  from  120  Broadway  to 
the  Pershing  Square  Building,  100  E. 42nd  St. 

The  Esterline- Angus  Co.,  manufac- 
turer of  graphic  meters  used  in  testing 

power  devices  on  battleships  and  in 
other  lines  of  industry,  has  bought  the 
Highway  tractor  plant  in  Speedway 
City,  Ind.,  from  the  Speedway  Realty 
Co.  The  plant  includes  a  site  of  about 
two  acres  and  a  steel  and  brick  factory 
building  200  feet  long  and  100  feet 
■wide.  The  company,  according  to  D.  J. 
Angus,  the  treasurer,  has  outgrown  its 
present  quarters  at  227  East  South  St. 
Announcement  has  been  made  that 

the  Indianapolis  Pump  &  Tube  Co.,  In- 
dianapolis, Ind.,  will  move  from  its  fac- 

tory at  Kentucky  Ave.  and  Drovex  St. 
to  a  new  plant  in  Greenwood,  Ind. 
Ground  for  the  new  plant  was  broken 
several  days  ago.  It  is  expected  that 
the  entire  equipment  will  be  in  the  new 
quarters  by  December. 

The  Forse  Machine  Co.,  Anderson, 
Ind.,  has  recently  taken  possession  of 
the  property  purchased  by  W.  H.  Forse, 
Jr.,  from  Frank  P.  Foster  a  few  months 
ago.  The  site  fronts  144  feet  on  Four- 

teenth St.  and  a  half  square  on  Fair- 
view  St.,  the  brick  building  on  the  cor- 

ner having  been  completely  remodeled 

for  _  manufacturing  purposes.  Die- casting  machines  have  been  installed 
and  the  plant  is  now  in  full  operation 
with  plenty  of  orders  to  keep  it  busy. 
Additional  die-casting  machines  will  be 
built  and  put  'nto  operation  as  required. 

Obituary 

Oscar  Ritchey,  president  of  the 
Kelley  Nail  &  Iron  Co.,  Ironton,  Ohio, 
died  at  his  home  in  that  city  recently. 
He  was  76  years  of  age  and  retired 
from  active  work  about  a  year  ago. 

William  J.  Woodside,  age  92  years, 

a_ former  member  of  the  firm  of  Shin- nick,  Woodside  &  Gibbons,  proprietors 
of  the  Union  Foundry,  died  recently  at 
his  home  in  Zanesville,  Ohio. 

C.  C.  Patterson,  aged  49  years, 
prominent  in  the  steel  foundry  industry 
in  eastern  Ohio,  died  recently  at  his 
home,  Wadsworth,  Ohio.  He  was  pres- 

ident and  general  manager  of  the  Wads- 
worth  Foundry  Co.  Prior  to  becom- 

ing identified  with  this  concern  he  was 
connected  with  similar  industries  in 
Akron  and  Barberton,  Ohio.  Burial 
was  made  in  Alliance,  Ohio. 

Charles  Tracy  Taylor,  secretary 
and  treasurer  of  the  William  Cramp  & 
Sons'  Ship  &  Engine  Building  Co., 
died  recently  at  his  home  on  Mermaid 
lane.  Chestnut  Hill,  Pa.  He  had  been 
ill  only  a  few  days  with  heart  trouble. 

Mr.  Taylor  was  born  in  Philadelphia 
in  1856,  and  after  some  experience  in 
the  wool  business  went  to  Cramp's.  He was  one  of  the  first  to  discover  iron  in 
the  Masaba  iron  range  in  Minnesota, 
and  contributed  valuable  services  to  the 
Government  during  the  recent  war. 

Mr.  Taylor  was  secretary-treasurer 
of  the  Federal  Steel  Co.,  at  Chester,  and 

•  of  the  De  La  Vergne  Machine  Co.,  of 
New  York. 



970f AMERICAN     MACHINIST Vol.  58,  No.  26 

Prof.  George  H.  Shepard,  professor 

of  industrial  engineering  and  manage- 
ment at  Purdue  University,  has  been 

appointed  to  succeed  Frank  B.  Gil- 
BiiBTH  as  chairman  of  the  committee 

on  Fatigue  Elimination  of  the  Society 
of  Industrial  Engineers. 

H.  D.  Baker  has  been  appointed  rep- 
resentative for  Michigan  by  the  Roller- 

Smith  Co.,  New  York  City,  electric  m- 
strument  and  circuit  breaker  maker. 
Mr.  Baker  will  make  his  headquarters 
in  Detroit. 

Oscar  M.  Poock,  partner  in  the  City 
Machine  &  Tool  Co.,  Dayton,  Ohio,  has 
taken  over  the  interest  of  Fred  C. 

Nickol.  Mr.  Poock  now  has  entire  con- trol of  the  concern. 

George  A.  Gaylord,  for  25  years  gen- 
eral manager  of  the  Vitrified  Wheel 

Co.,  Westfield,  Mass.,  and  for  the  past 
two  years  treasurer  of  the  concern,  has 
severed  his  connection  with  the  com- 

pany. Mr.  Gaylord  was  the  last  West- 
field  stockholder  to  retire  from  the 

concern,  which  was  reorganized  two 
years  ago. 
James  C.  Bennett,  comptroller  of 

the  Westinghouse  Electric  &  Manufac- 
turing Co.,  East  Pittsburgh,  Pa.,  was 

elected  a  director  of  the  company  to 
succeed  James  R.  McCune  who  died 
recently. 

Calvin  L.  Jones,  welding  engineer 
of  the  Westinghouse  Electric  &  Manu- 

facturing Co.,  East  Pittsburgh,  Pa.,  has 
been  elected  vice-president  of  the  Amer- 

ican Welding  Society.  He  will  be  in 
charge  of  the  activities  of  the  society 
in  the  Southern  division. 

F.  J.  Miller  has  become  connected 
with  the  National  Grinding  Wheel  Co., 
Inc.,  Buffalo,  in  the  capacity  of  sales 
engineer.  He  will  represent  the  com- 

pany in  Ohio.  Formerly  he  was  con- 
nected with  the  Niagara  Falls  plant  of 

the  Norton  Co.  of  Worcester,  Mass. 

J.  M.  Smith  has  been  appointed 
superintendent  of  the  strip  and  sheet 
mills  of  the  Massiilon  Rolling  Mills 
department  of  the  Central  Steel  Co., 
Massiilon,  Ohio.  Mr.  Smith,  formerly 
superintendent  of  the  strip  mills,  suc- 

ceeds Ralph  Curry,  who  has  resigned. 

Leonard  R.  Kerns  will  be  the  district 
manager  for  the  Hampden  Grinding 
Wheel  Co.,  Springfield,  Mass.,  in  the 
Detroit  district. 

W.  R.  Hans  will  be  the  district  man- 
ager for  the  Birmingham,  Ala.  district 

for  the  Whiting  Corp.,  Harvey,  111., 
maker  of  cranes,  foundry  equipment 
and  railway  specialties.  The  territory 
includes  Alabama,  Georgia,  Tennessee 
and  northern  Mississippi.  The  repre- 

sentation also  includes  the  subsidiaries, 
the  Grindle  Fuel  Equipment  Co.,  and 
the  Swenson  Evaporator  Co. 

R.  P.  Dryer  will  be  the  district  man- 
ager in  the  Cleveland,  Ohio  district  for 

the  Whiting  Corp.,  the  Grindle  Fuel 
Equipment  Co.  and  the  Swenson  Evap(* 
rator  Co. 

Victor  A.  Sbuberth  has  joined  the 
sales  organization  of  the  Chicago  Belt- 

ing Co.,  Chicago,  as  assistant  to  A.  J. 
Weis,  general  sales  manager. 

William  J.  Wooldridge,  former  man- 
ager of  the  electrical  sheet  department 

of  the  Whitaker-Glessner  Co.,  Ports- 
mouth, Ohio,  and  more  recently  holding 

the  same  position  with  the  Wheeling 
Steel  Corp.,  Wheeling,  W.  Va.,  recently 
resigned  his  position.  His  future  plans 
have  not  been  announced. 

Albert  C.  Bruce,  formerly  vice- 
president  and  general  manager  of  the 
American  Hammered  Piston  Ring  Co., 
Baltimore,  Md.,  has  been  appointed 
president  to  succeed  C.  F.  Hockley  who 
will  devote  all  of  his  time  to  the  duties 
as  vice-president  of  the  Bartlett- 
Hayward  Co.,  the  parent  organization. 
Mr.  Hockley  will  continue,  however,  as 
chairman  of  the  board  of  the  American 
Hammered  Piston  Ring  Co. 

W.  C.  Stettinius,  sales  manager  of 
the  equipment  division  of  the  American 
Hammered  Piston  Ring  Co.,  Baltimore, 
Md.,  has  been  appointed  vice-president 
and  general  manager,  succeeding 
Albert  C.  Bruce. 

Joseph  S.  Jacobs,  secretary  and  as- 
sistant treasurer  of  the  American  Ham- 
mered Piston  Ring  Co.,  Baltimore,  Md. 

has  resigned  to  become  connected  with 
the  sales  engineering  division  of  the 
Bartlett-Hayward  Co.,  Baltimore. 

Samuel  Bancroft,  age  80  years,  who 
has  been  employed  in  the  file  producing 
trade  for  sixty  years,  has  been  placed 
on  the  retired  list  by  the  Nicholson  File 
Co.,  Anderson,  Ind.,  and  will  leave  the 
company's  employ  on  June  29.  He  has 
been  working  for  the  Nicholson  com- 

pany 34  of  the  60  years  that  he  has 
been  engaged  in  the  file  business  and 
as  a  result  will  get  39  per  cent  of  his 
average  wage  as  a  pension  from  the 
company.  He  will  go  to  his  old  home 
in  Rhoiie  Island  after  his  retirement. 

A.  J.  Eaglesfield,  of  Indianapolis, 
Ind.,  has  purchased  the  factory  building 
and  machinery  of  the  United  Steel  Co. 
at  Brazil,  Ind.,  which  has  been  in  the 
hands  of  a  receiver  for  the  past  year 
and  is  preparing  to  begin  operations 
at  once  in  the  manufacture  of  lathes, 
raw  wood  tables  and  other  wood  work- 

ing machinery. 

F.  E.  Wells,  for  many  years  a  man- 
ufacturer in  Greenfield,  Mass.,  and  one 

of  the  partners  of  Wells  Bros.,  when 
that  concern  was  taken  over  by  the 
Greenfield  Tap  &  Die  Corp.,  has  been 
chosen  chairman  of  the  board  of  direc- 

tors of  the  Wells  Corp.,  of  which  his 
brother,  F.  O.  Wells,  is  president. 

Elmer  Griffith,  assistant  superin- 
tendent of  the  New  Philadelphia,  Ohio, 

plant  of  the  American  Sheet  &  Tinplate 
Co.  for  the  last  ten  years,  has  resigned 
to  become  superintendent  of  a  new  mill 
at  Wyandottj^Mich.,  being  built  by  the 
Michigan  Steel  Corp.  The  Michigan 
plant  is  under  course  of  construction 
and  will  have  eight  mills.  Mr.  Griffith 
has  been  connected  with  the  New  Phil- 

adelphia plant  for  23  years. 

J.  F.  Newman,  for  the  past  eleven 
years  purchasing  agent  for  the  Wierton 
Steel  Co.,  Wierton,  W.  Va.,  has  resigned 
that  position  to  engage  in  business  for 
himself  at  Pittsburgh,  Pa. 

John  Stambaugh  and  John  Tod 
have  been  elected  to  the  board  of  direc- 

tors of  the  Youngstown  Sheet  &  Tube 
Co.,  Youngstown,  Ohio,  succeeding 
Henry  Heedy  and  Porter  0.  Pollock, 
resigned.  Mr.  Tod  represents  large 
Brier  Hill  interests  in  the  company. 

Philip  O.  Geier,  treasurer  of  the 
Cincinnati  Milling  Machine  Co.,  has 
been  appointed  a  member  of  the  Cin- 

cinnati Rapid  Transit  Commission  by 
Mayor  Carrel  of  that  city. 

G.  A.  Devendorf,  formerly  of  Chau- 
mont,  N.  Y.,  has  accepted  a  position 
with  the  American  Can  Co.,  Water- 
town,  N.  Y.,  to  supervise  the  construc- 

tion of  two  plants  that  are  being  built 
by  the  company  in  San  Francisco  and 
Los  Angeles. 

Frank  B.  Gilbreth,  consulting  en- 
gineer and  motion  study  expert,  gave 

the  graduation  address  to  the  students 
at  the  Babson  Institute,  Wellesley  Hills, 
Mass.,  on  June  18.  His  subject  was 

"The  One  Best  Way  for   Executives." 
Frederick  A.  Halsey,  formerly 

editor  of  the  American  Machinist,  has 
been  awarded  the  Medal  of  the  Ameri- 

can Society  oJ!  Mechanical  Engineers. 
The  medal  is  given  for  "some  notable 
invention  or  striking  improvement  in 
connection  with  the  industries."  It 
goes  to  Mr.  Halsey  this  year  because 
of  his  paper  describing  the  premium 
system  of  wage  payments  presented  be- 

fore the  society  at  the  meeting  in  1891 
and  the  adoption  of  the  methods  therein 
proposed  that  have  had  a  most  pro- 

found effect  toward  harmonizing  the 
relations  of  worker  and  employer. 

Dr.  W.  F.  M.  Gross,  president  of  the 

Railway  Car  Manufacturers'  Associa- 
tion, has  been  appointed  to  the  John 

Fritz  Medal  Board  of  Award  of  the 
A.  S.  M.  E. 

Frederick  A.  Halsey,  formerly 
editor  of  the  American  Machinist  is 
receiving  the  sympathy  of  his  many 
friends  in  his  bereavement  caused  by 
the  sudden  death  of  his  wffe. 

Export  Oppoi-tunities 
The  Bnrean  of  Foreis:n  and  Domestio 

Commerce.  Department  of  Commerco, 
Wasliingrton,  D.  C,  has  inquiries  for  the 
agencies  of  nia<'liinery  and  machine  toolf*. 
Any  information  de>,tred  re^ardini;  thene 
opportuniticK  can  be  secured  from  the  above 
address  by  referring  to  the  nuinl>er  follow- 

ing each  Item. 

Drills,  rock,  automatic  hammers  and 
other  tools,  narrow  gage  portable  trucks 
and  dump  cars ;  portable  machines  tor  sand 
and  gravel  sifting.  Kingston.  Jamaica. 
Agency.     Reference  No.  6870. 

Electrotype  and  stereotype  machinery 
and  materials  of  all  kinds.  Melbourne. 
Australia.     Purchase.     Reference  No.  6871. 

Engineering  machinery  and  suppliea 
Sydney,  Australia.  Agency.  Reference 
No.   6812. 

Metal  and  woodworking  machinery.  War- 
saw, Poland.  Purchase  and  agency.  Refer- 
ence No.  6823. 

Forthcoming  Meetings 

American  Society  for  Testingr  Materials. 
Annual  meeting  at  Atlantic  City,  June 
25  to  29.  Chalfonte-Haddon  Hall.  C.  L, 
Warwick,  1315  Spruce  St.,  Philadelphia,  is 
secretary. 

Association  of  Iron  and  .Steel  electrical 
EnRineers.  Iron  and  steel  exposition,  Buf- 

falo, Sept.  24  to  28.  John  P.  Kelly,  secre- 
tary. Association  of  Iron  &  Steel  Electrical 

Engineers,  708  Empire  Building,  Pitts- 

burgh,  Pa. 
New  Haven  Branch  of  the  American  So- 

ciety of  MechaJiical  Knitineers.  Third  an- 
nual machine  tool  exhibit  Sept.  18,  19,  80 

and  21.  Mason  Laboratory,  New  Ha^en, 
Cortn.     A.  C.  Jewett,  chairman. 
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Y)ull  like  this  new 
Statrett  TapWrenGh 

Z'
 

It's  a  new  Starrett  Tool  so  youVe  a 

right  to  expect  that  it's  an  improved  tool. 
And  if  you'll  look  it  over  at  the  hardware 
store  we'll  guarantee  you  won't  be  disap- 

pointed. The  body  is  centered  so  that  you 

can  use  it  on  lathe  centers  or  in  an  up- 
right drilling  machine,  to  start  the  tap 

right.  Notice  the  unique  construction  of 
the  jaws  permitting  the  latter  to  conform 

to  the  piece  held,  making  it  rigid  and  pre- 
venting any  chance  of  its  working  loose. 

The  jaws  and  knurled  clamp  nuts  are 

heat-treated  giving  a  wrench  that  will 
stand  up  under  heavy  service. 

As  we  said  before — we  believe  you'll  like  this  new  Starrett 
T-Handle  Tap  Wrench  when  you  look  it  over.  When  yoiTuse 

it  we  know  you'll  like  it. 

The  Supplement  to  Catalog  No.22  "C'contains  a  complete 
descriptionof  both  No.  93  and  93-C— a  larger  size  Tap  Wrench 
whose  capacity  makes  it  a  useful  all-round  wrench.  Supple- 

ment also  describes  some  thirty  other  new  Starrett  Tools. 
Free  on  request. 

THE  L.  S.  STARRETT  CO. 
The  ff^orld'  s  Greatest  Toolmakert 

Manufacturers  of  Hachaivs  Unexcelled 

ATHOL,  MASS. 
624  S 
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Where  Speed  Shows  Better  Results 

straight  seam  welding  of  tanks  blf  G-B 
Automatic  Arc  Welder. 

SwUing  up  slutft  by  £•£  Automatie  Are  Welder. 

Automatic  Arc  Welding 
The  above  picture  shows  50  tanks  welded  by  a 
G-E  Automatic  Arc  Welder  in  a  half  day,  as 
compared  to  21  tanks  welded  by  the  hand  method 

in  a  full  day.  The  metal  welded  is  1  /8"  thick  by 24"  long. 

Through  this  automatic  application  of  the  electric 
arc,  a  steadiness  of  the  electrical  conditions  in  the 

arc  is  obtained  and  maintained,  resulting  in  a  uni- 
form and  high  quality  of  weld — and  higher  speed. 

Higher  welding  speeds  produce  lower  welding  costs. 

The  principal  field  for  the  G-E  Automatic  Arc 
Welder  is  the  production,  by  welding,  of  duplicate 
objects  in  considerable  quantities. 

Its  greatest  use  is  for  straight  line  seam,  which  is 

the  simplest  form  of  weld — but  it  also  does  effi- 
cient welding  of  circular  seams,  and  in  building  up 

processes  on  metal. 

G-E  welding  engineers  will  cooperate  with  you  in 
making  suitable  applications  of  the  Automatic 
Arc  Welder  to  processes  of  production  in  your 

plant.    Ask  them. 

General  Office 
Sdasixectady;N.Y 

GeneraWElectric 
Company Sales  Offices  in 

all  laige  cities 
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The  NEW  KENT  Is  Ready! f 

Send  Now 
For  A   Copy 

on 
Free 

Examination 

Send  the  coupon  for  your  copy  of  the 
New  KENT 

JOHN  WILEY  &  SONS,  Inc. 
432  Fourth  Avenue,  New  York 

London;  Chapman  and  Hall,  Limited 
Montreal,  Quebec;  Renouf  Publishing  Company 

JOHN   WILEY    *    SONS,   INC., 43-i  Fourth  Ave.,  New  Yorlc  City. 

Gentlemen— Kindly  send  me  The  New  Kent  for  10  days'  free  examinaUo
n (check   the  binding  desired). 

Real  leather — (J7.00) "Atholeather" — ($9.0,0)  ,     ̂    ,   „i4i.i      i^  .i«™.  offA,. 

I  agi-ee  to  remit  the  price  ot   the  edition  selected  within  10  days  alter 
Its  receipt  or  return  it  postpaid  in  good  condition. 
Name      

Address       

I  am  a  member  of.  . 

Subscril>er  of Amerieun  Machinist 
1  YES 
!  NO 

(State  what  society) 
AM  0-28-23 
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iiiitTiiiiitiittiuMiniiiitijJininiiiiiiiiiiiiHiniiiJiiiriniiiiJii: 

The  Steel 

That  Shapes  the  World  | 
Tool  Steel  is  peculiarly  a  steel  of  accom-  | 
plishment.     It  is  the  foremost  worker  in  | 
the  busy  hive  of  industry.  | 

In  our  world  today  where  steel  enters  | 
into  everything  we  see  or  use,  it  is  Tool  | 

Steel  that  fashions  the  wonders  and  com-  | 
forts  of  our  daily  life.  | 

JESSOP'S,   realizing  the  far   reaching  | 
need  of  good  Tool  Steel,  have  set  high  | 
standards  and  have  faithfully  observed  i 
them.     Each   bar  is  a  pledge   of  work  % 
well  done.  | 

JESSOP'S  STEELS  I 
ARE  STEELS  WITH  A  MISSION  | 

WM.  JESSOP  &  SONS,  Inc.  | 
•  NEW  YORK  I 

BRANCHES  AND  STOCKS  IN  ALL  PRINCIPAL  CITIES  f 

hniiiiiiiiiiltIiliii[iiiniiimiiiiiiiiiriiiiriiiiiiiiitiiiiiiiniiiiiiiimiiiiiiniiitiiiiiiiiiiiiiiiiitiiniiittiiiiiiniiHiiiiiiiiiriiiiiiiii/iitiiiitiiiir. 

BLUE  CHIP  BITS 

for  TOOLHOLDERS 

A  Stock  of  Blue  Chip  Bits  in  the  Tool  Room  will  put  every 
Toolholder  in  the  Shop  on  the  most  Efficient  Basis 

"BLUE  CHIP  mrs 
have   greater   cutting  capacity  than  any  other  Toolholder  Steel, 

because  they  arc  made  from  Blue  Chip  Steel  and 
every  bit  is  tempered 

This  meani :    Greater  Output 

HL  UE  CHIP  ̂ ITS  are  cut  at  an  angle  to  allow  for  clearance,  mnd 
thus  save  grinding.  A  stock  of  bits  prevents  the  delays  caused  by 
waiting,  by  cutting  bars,  and  by  grinding  rough  ends  to  shape 

This  means!     HoURS  OF  TiMK  SAVED 

SLUE   CHIP  2/7*5  are  furnished  in  lo,  20,  40  and  loo-pound lots,  cut  to  standard  lengths  with  angle  ends,  each  piece  carefully 
hardened,  ready  to  be  ground  and  put  to  work 

iiiiiiitiiiiiiuiiiiiiiiiiiiiniiiiiitiiiiiiiimiiuiiiiiuuiiiiM]iiimnin]iiinniiiiiii)utiiiinnMniiiiiuiiiiiiiuniuiniiiiiiiniiiiiiiiiinnniTn 

iiiiiiiii||--'niiiuiiiiHiiMMiiiMiiiiinnMiiMiiinutuiirNiiMiiiiiiiiiniiiiiiiiiiiiiiuii(iiiiiiiiiiHiiiiiiiiiiHiiHinHiiiiiiiriiiiiiiiiiiiniiiiii      auiiiiiiiiiimiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiiiiimiiimniiiiiiMiiiiiimumiiiiimiiiiiiinHiiiiiiiniiiiiiiiuiiim 

COLD  ROLLED 
STRIP  STEEL 

Low  carbon:     for  punching  and  stamping 
High  carbon:     for  hardening  and  tempering 

EDGAR  T.WARD'S  SONS  COMPANY 
BOSTON NEWARK PHILADELPHIA CHICAGO 

nam iiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiimiiiiiimiiiiiiiiiiitiiiiiuiiiiiiiJiiiiimiiiiiiiiiiimiiiiiiiiitmiumiiibi 

Have  you  our  recent  lists? 
Moltrup  Steel Products  Co., 

Beaver  Falls,  Pa. 

DISTRICT  OFFICES : 
New  York.  Woolworth 
Bldsr.;  Boston,  201  De- vonshire St.;  Atlanta, 
Ga.,  1118  Healey  Bid?.; 
SALES  AGENCIES: 
Central  Steel  &  Wire 
Co. .Chicago  and  Detroit; 
H.  D.  Cushman  Co., 
Cleveland ;  I  r  o  q  u  o  i  b 
Steel  Co.,  Buflalo:  R.  E. 
Murray  &  Co..  308  Mc- 
Kevitt  Bldg..  Norfolk, 
Va.;  Union  Iron  &  Steel 
Co.,  Cincinnati. 

iiiiMjiiiiiiiijiiiiiijjiiiiiiiitriuiiiiiiiiiiiJiiiJiiiJuiiiiiuiiiiiiiiJiiiiiiiJUiiJiiiiuiiiuiiiiiuiiiutmiiiiijiiJiiiiJjuiiiiiiiiiiiiiiiiiiiiimuiui? 

I><   II"   I   niiiiiiiimrmniiiiniiiniinnnnnr„nmnmnimniiniiiiimiiiiiiiTiiiimiiiiiiiiiiiiiiniiiuiiiiiii   iiiiuuiiiilie     g"   iiiiiiiiiuiiiiiii 

Union  Drawn  Steel  Company  of 
Beaver  Falls,  Pa. 

Makers  of  Bright  Cold  Finished  Bessemer, 
Open  Hearth  and  Crucible  Steel,  in  Rounds, 
Flats,  Squares,  Hexagons  and  Special  Shapes, 
straight,  accurate  to  section,  vpith  polished, 
superior  wearing  surface;  for  Shafting,  Dupli- 

cate Shafts  for  machine  construction,  piston 
and  pump  rods,  keys,  feathers,  slides,  and 
guides;  Special,  simple  and  alloyed  steels,  cold 
finished,  for  all  special  requirements,  particu- 

larly adapted  for  rapid  machining  in  screw 
machines,  hand  or  automatic. 

iijtiiiiiiiiiuiuiuiuiniiniiiiimiinmiinnni 

Branch  OflSces  and  Warehouses 

CUcaco  = Philadelphia  ; 
Detroit  ̂   Boston  Buflalo 

Cincinnati  New   York  Cleveland 
Brown  Bros.,  Ltd.,  London.   E.C  | 

'iliimiiiimiiiiiiiiitiiiiiiiiitiMiimiiiiiiiuiimiiiiiiiiuiiiuiiuiiiii-iuiiiuiiiiiiiiitiiiiiiiiuiiiiiiiiimiiiiiuiuuumsiiuuiiuiiiiiiiiiiiuS 

,--■-« 

Steel  of  Every  Description 
HAWKRIDGE,  BROTHERS  COMPANY 
303  Congress  Street  Boston,  Mass. 

iiiiiiiiiiiiiiiiMiiiiiiiiuiiiiMuiiiiiiiiiiiillnilllliniliiliillilimilHiiiMimiHiii   it   iiiiiiinuiiiiiuiiiiiiiiuuiuiiiB 
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H 

RidJSat  <2oJbaIi  "'GH  speed  steel 

»"  ...  «,.  toll""*..': « i/t  M« 

35%  Greater  Life  Than  Any  Other 

Tool  Steel  Bit  They  Had  Ever  Used— 

That,  in  a  nutshell,  tells  the  story  of  RED  CUT 

COBALT  in  the  plant  of  the  Liberty  Machine 
Screw  Company. 

The  letter  reproduced  herewith  is  typical  of  many 

we  are  constantly  receiving,  telling  of  the  remark- 
able success  and  efficiency  of  RED  CUT  COBALT 

for  deep  cutting  service,  fast  speeds,  or  where 

hard  or  scaly  materials  prevail 

A  trial  order  will  convince  you  of  the 
superiority  of  this  high  grade  tool  steel. 

VANADIUM -ALLOYS  STEEL  COMPANY 
Main  Office  and  Works:  LATROBE,  PENNA. 

WAREHOUSES: 

L«trob«  Chicago  Detroit 

BRANCH  OFFICES: 
Naw  York  Boston  Philadalphia 

Cleveland  Cincinnati  Dayton 

Springfield*  Mass 

Buffalo  ittsburch 
St.  Louis 
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Doehler  Die-Ca>t  Aluminum 
Speedometer  Frame. 

A  business  maintained  solely 

by  the  acquisition  of  new  cus- 
tomers is  not  a  sound  busness. 

Stability,  as  well  as  growth,  is 

assured  by  making  old  custom- 
ers larger  buyers — which  is  a 

matter  of  quality  and  service. 

Users  of  Doehler  Die-Castings 
are  increasing  in  number  from 

year  to  year.  And— once  hav- 
ing become  a  Doehler  customer 

— their  orders  increase  in  size 

and  diversity. 

It  is  growth  along  these  healthy 
lines  which  keeps  Doehler  the 

world's  largest  producer  of 
die-castings. 

BROOKLYN.  N.X 
TOLEDO.  OHIO. 

gimiinMiiiiiiHuiintiiiriinMiMininiMnMiniiimMiniiitMitiiiHriiuimimuimiiiiimimiimiiiiiiiiiMiiiMniimiiiiiimiiirnfflmini 

Electric  Welding  Machines 
That's  our  specialty 

SPOT, 

BUTT  and  SEAM  WELDERS 
standard  or   special. 

Offices   in   all   principal  cities.     If  not   listed   in 
your  phone   directory,  write   us  direct. 

The     -^i^^-^-m^    Machine and  Welder  Co. 
Warren,  Ohio 

llllimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiifriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiniiiimiiiiniiiiiiiiiiiiiimii—B 

siiiiiiiiiiiiitiiitiiirMnMnMiriiiiiiiiiiiiiiiiiiiinMniiiiiiniiiiuiiiiiiiiiiiiMiiiiiiiiniiiiniiitiiniiiiiiiiiiiitiiiiiiiiiiiiiiniiiiMiiiiniiiiiiiiii 

Sturdy  Portable  Key-Way  Cutter 
Pays  for  itself  on  a  sinrle  job.  Clamps  to 
shaft,  cuts  standard,  accurate  bey-ways  from 
Vt  in.  to  2  in.  In  width  and  12  in.  in  length 
without  resetting,  on  shaftincr  1  '4  in.  to  8  in. 
Made  in  two  sizes.  Also  motor-driven  models. 
Get  literature  and  prices. 

THE  BUCHER-SMITH  CO. 
East  Liverpool,  Ohio. 

iuiiiuiiiiiiiiniminiiiriiiiiiiiiiiiiiiiiiiiiiiimitniiriiiiiim   iiiiiiiiimiiriiiii   i   i   iiiiiiiiiiiiiiiiiiuiiiiiiiiimiiniis 

£iiiiiiiimiiiiiiiiiuiiiiiuiUllliiiiiii>i"><ii<">iui<ii<iiinuiiiiuiimiimiuiiiii»iiiiiiuiiiiiiimiiiiiiiiiiiiuiiiiiiiiuiiuuiwm^^^ 

Qualify 

\iW\    LIGHT  MFG.  &  FOUNDRY  CO. l^gx  Pottstown.    Pa..    U.S.A. 

miiiUJiiiHiiiiiiuiiiiMiiiiiiiiriiiiiriiiiiMiiiiiiiniiiiiniimiimmnmimimmminmnimirimiimmiimimiiitiiiiniiiiiiiiiiiiiiiiiiii0 

giimmiiiitimiiiiiiiiiiuiiiiiimiiiiiniiiiiiiiiiiiiiiiiniiiiiiiJiiiiiiiiuiuiiiuiiiiiiiiiuniiiiiuimiiiiJiiiiinniiiiiiniiiiiiiiiiiiniiiiiiuiaQi 

CRUCIBLE   STEEL   COMPANY  •      | 
Aliquippa,  Pa.  Established  1900     | 

Wolfram  High  Speed,  Vulcan  Special,  | 
Vanadium,  Straight  Carbon  and  Special  Steels.      | 
Uniformity      and      Vulcan      are      synonymous*       § 

-°iiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiijiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiriiiiiiiiMiiriiiiiiiiniiiiiiiiiHiiiiiiiiiinfiiiijriiiiiiiiiiiiiiiiiiiiin 

iiirriiriiiiiiiniiiniHiMitiiuMiiritriininMiriiriiiiriirriiiiiiiiiinriiuiiiiiiiiiiiiiiiiriiitiiiiitiiitiiiiiiMiii   iiiiniiiiiiiiHriittiitimiiiimM^ 

I      1 1  TOOL  STEELSjl 

iiinimiiiiiimiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiriinimiiiiiiiMiiriiiriiiiiiiii   iiniiiiiiiuiiiriiuiimiiriiiiiiiiiiin   iiiiiit   irinimS 

9niiiiiniiiiiiiiiiiiiniiiiniiiiitniiiiriiriminMiriiiriiiriiiriiiiriiiiiiuiiiiiiiiniiiiiiimiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiinnriniiiiiii| 

TOOL  STEELS 

Colonial  Steel  Company 
Pittsburgh,     Boston,     »w  Haven.     New  Tork, 

Cleveland,  Detroit,  Chicago,  St.  Louis 

IB  FRANKLIN H  DIE- CASTINGS ■ 

Cheaper,  Speedier,  Simpler,  More  Uniform  Than  Machined  Parts    | 
Our  range  includes  aluminum,  tin.  lead  and  zinc  base  alloys.  i 

We    quote  from  s.implc  or  blue-print.  i 
Send  for  Booklet.  i 

FRANKLIN    DIE-CASTING    CORPORATION,    Syracuse,    N.    Y.     | 

lliiiiiiiiiiii   iiiiiiiiiilill   iiiiiiiiiilllllilliiriiiiiliniiliriiimiiliillllliriliiniiiiimilliiiijimiliiliuiilliimiJiuimiimiuiuimtiiE 

Bniiiuiiiiitiiiiiiii   iiiiiiiiiii   iiiiuiiniinEiiniiiiiimiiiriimiiiniijriiiiiiiiniiuiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiuiiiiiJiiuiiuuiii^ 

I  Thomson  Electric  Welding  Co.  | 
I  Thomson  Spot  Welder  Co.  | 
I  Lynn,  Mass.,  U.  S.  A.  | 

I     Pioneer  manufacturers  of  butt,  spot  and  seam  weld-      | 
I      ing  machines.     Submit  your  welding  problems  to  us.       | 

DDC-53     Suiiiiuiiiiiiiiiniiiiiiiiiiimiiiniiniiiiinmiiuuiiiiiiniimimuniiiiiiiiiiiiinimiinininnniiitiiniinniiimiiinnmnraiininnnnc 
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f 
AN  "ULTIMATE  STEEL" 

FOR  EVERY  TOOL  STEEL  PURPOSE 

TN   Atlas    fine    steels,    the   discriminating 

consumer  is  offered  a  complete  range  of 

high-grade,    uniformly    dependable    steels, 

each  of  which  is  exactly  suited  to  the  tool 

L-XX 

A  general  purpose  high-speed  steel 
which  has  established  its  own  stand- 

ard by  years  of  satisfactory  service. 

Atlas  Double  Extra 

A  straight  carbon  steel  made'by  the crucible  process. 

Deward 

An  oil-hardening,  non-shrinking  steel 
of  wide  application  and  unusual  wear- 

ing qualities. 

Atlas  Hot  Die  Steel 

Recommended  for  the  severest  service 

in  hot  work  operations. 

Beaver 

A  tungsten,  fast  finishing  steel.  Ideal 
for  cutting  chilled  iron  and  other 
hard  metals. 

steel  application  for  which  it  was  developed. 
Of  many  types  and  characteristics,  these 
steels  are  identical  in  one  respect — each 
steel  is  the  finest  of  its  kind  that  we  know 
how  to  produce. 

Panther  Special 

A  heavy  duty  cobalt  high-speed  steel 
for  special  problems. 

Condor  Special 

An  electric  carbon  steel  of  excep- 
tional cleanliness,  purity  and  per- 

formance. 

Python  Alloy  Tool  Steel 

A  Vanadium  steel  of  wider  harden- 

ing range,  greater  toughness  and 
better  antifatigue  properties  than  can 
be  obtained  in  a  carbon  steel. 

Chrome  Die  Steel 

When  the  service  is  less  severe, 

Chrome  Die  Steel  permits  a  welcome 

saving  in  first  cost. 

Falcon  Extra 

A  chisel  and  punch  steel  that  holds 
its  edge. 

DRILL  ROD  AND  COLD  DRAWN  STEEL  PRODUCTS 

of  every  variety. 

BALL  AND  BEARING  STEELS  MAGNET  STEELS 

STAINLESS  STEEL  DRILL  STEELS 

SPECIAL  ANALYSIS  STEELS 

THE  ATLAS  STEEL  CORPORATION 
General  Offices,  Dunkirk,  N.  Y. 

Plants:    Dunkirk,  N.  Y.     Charleroi,  Pa.     Welland,  Ont. 

District  Sates  Offices:     New  York  Boston   Philadelphia   Buffalo 

Pittsburgh  Atlanta  Indianapolis  Cleveland  Detroit  Chicago  St.  Louis 
IVarehouses:     Dunkirk,  N.  Y.     Charleroi,  Pa.      Boston    Detroit 

Chicago  tVelland,  Ont. 
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Bethlehem  Tool  Room  Oil  Hardening  Tool  Steel 

Sales 

Offices: 

New  York 
Boston 
Philadelphia 
Baltimore 
Washington 
Atlanta 
Pittsburgh 

Sales 

Offices: 

Buffalo 
CI eveland 
Detroit 
Cinci  nnati 
Chicago 

St.  Louis 
San  Francisco 

Illustration  shows  a  punch  and  die  used  in  the  manufacture  of  small  typewriter  parts.  The 
thin  irregular  shape  of  this  punch  and  die  shows  this  steel  to  be  as  well  adapted  for  the 
manufacture  of  small  intricate  parts  as  for  large  irregular  shapes. 
Bethlehem  Tool  Room  Oil  Hardening  Tool  Steel  is  the  most  economical  steel  for  general 
tool  room  work  and  is  recommended  for  Punching,  Blanking,  Trimming,  Sub-Press,  Forming 
and  Drawing  Dies,  Taps,  Reamers,  Broaches,  Circular  Cutters,  Hobs,  Master  Tools  of  all 
kinds,  and  Plug  and  Ring  Thread  Gauges. 

"Tool  Steel  Catalog"  Sent  on  Request 

BETHLEHEM  STEEL  COMPANY,  General  Offices:  Bethlehem,  Pa. 

BETHLEHEM 
HiiiniiHiiiiiiiiiniii   iiiii>iiiiiiiiiiiiiiitiiNiii]iiiiii]iiiiiiiiiiiiiiiiiiiiniiiitiitiiiiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiitiiiniiin|     gitii iiiiiiiiiiiiiiiiiitiiiiiiimimiimiiuiHiiiiiiiiiiiitriiriiiitiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiimiiiiiiiiiuiumiiiiiiiniii 

SC&H 
Industrial  Furnaces 

and  Furnace  Room  Accessories 

The  Strong  Carlisle  & 
Hammond  Co. 
Cleveland,    Ohio 

iiiimiiiiiiiiiniiiiiiitiiiiiiiimiimiiiiniiiiiiiiiiiiriiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiitiiniiniiiiii. 

JSINSONNo.  65
0 

Heat  Treating  Furnace 

As  speedy  as  any  air  blast  outfit.  Fitted 
with  Powerful  Johnson  Atmospheric  Bun- 
sen  Burners,  which  produce  a  heat  of 

2000°?.  in  the  firebox  Without  a  Blower.    

Requires  No  Forced  Air  Blast  ^1  i  S, 
I  FiroboK  measure  13%   x  8  x  5  inches 
5  Lined  with  firebrick  lining. 
=  Front  door  8x5  inches. 
5  Height  to  door  46  in. 
=  Consumes  only  15  cu.  ft.  of  gas  per  hour  to 
I  the  Burner. 
I  Write  for  complete  Catalog 
i  Pac.  Coast  Rep.  C.  B.  Babcock  Co.., 
1  San  Franci.sco,  Calif. 

.^iimMHniMiiimiimnriinmnMiiimiriiiiiMniHiirinmiiiMiimiiMiiiiniiinuiimiimiiMimniiuiiniiiiiHMHMiuMnMniiiiMiiMiim 

uiiiimiiiiiiiiiiuuiiuiiiniininiiiiiimiiuiiniiiiiiiiniiinMiiMiiiiiiiiiiniiiiiiiiiMiiiMutiunniMiiiiiiiiiiHiiiiiniiiiiiiiiiiiiiiiiiuH 

HEAT  TREATING  FURNACES 
Oil    and    Combination    Burners 

Tanks — Pumps — Co.npressors — Blowers 

I  ADVANCE  FURNACE  &  ENGINEERING  CO. 
§  Springfield,  Macs. 

1        Boston        Kew  York         Philadelphia         St.  Louis         Pittsburgh 

§iiiiitiiiiiitiiiiiittiiiiiiiiiiniiiiiuiuiiiiiiiriiiiiiiiiiiiiriiiriiiiitiiiiiiiiiiiiiriiiiiiiiiiiiiiiiniiiiiiiniiiriiiriiiiriiiriiniintiiitiiiniiitrriiu 

*iiiiiiiniiiiiiiiiiiiiiiiriiiiiiiiriiiiiiiiiiiiMiiiiiiii>iluiliiiiniiiiiiiiiiiiiiiiiiitiiiiiilliiiiiii)iiuitiiiiiiiiiiiiiiiiiiiiiimiiriiiiiiirriiirritiriiiiu      ^|,,,,||,,||,,||it|||t|inii]iiiiiirniiiiiiitiiiiiiiiiiinirniiitiiiiiiniiitiirtii]niiHiiiiiiiTtiiiiiiTtMt?iitnnttiirtiiniiiMtirtttiitiuitiniirriiiin^ 

aiuinilliiininiillllljirniitiiiiiiiiiiiitiiiliitlllilllliliiniriuiiilitliiliiiilillitiiiriiitriiiiiittiiuiiniinMinniiiiiMtiinniMiriiniiilllinilK 

I       There  is  nothing  better  than  the  Best 
i  To  secure  100%  Economy  and  100% 
5  EfBciency,   use   W.   N.    Best   oil  and 
=  tar  burners  and  furnaces  for  Anneal- 
i  ing.  Case  Hardening.  Tempering.  Forgr- 
=  iag.   Heat   Treating,   etc.     Send  lor 
=  Catalog. 

I        "Thereisnothinghetterthan  the  Best" 

I      W.  N.  Best  Furnace  &  Burner  Corp.,  II  Broadway,  N.  Y.  Gtj 
?iiiiniitriiiriiiiiiiiitiiiiiiiriiriirriiittiiiiiiiiiiiiiiiiitiiii)iiiiiiiiiiiMiiiiiiiiiitiiiiiiiiiHtiiitiiiiiiiiiiuiutiiiniiiiiHiiiiiiiiiiiiiiiiHmimiiE 

£iiiiii[iiiiiitMmintllitiiiii   iir   ml   miiiiiiiiiniii   niiiiitiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiriimitiiiti   ritiiiiiuimig 

Gas        Blast        Burners,        Furnaces,  | 

Heating-Machines    for    every    indus-  | 

trial  purpose;  also  Positive  Pressure  | Blowers.  | 

American  Gas  Furnace  Co.      | 
Office  and  Works:  | 
Elizabeth,  N.  J.  | 

iuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiin   iiiimiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiimiiiiii   imuuiiiiimu? 

SALES  AGENTS  AND  ENGINEERS  |  | 

Representing  a  large  number  of  manufacturers  con-  |  i 
trading   through   one   organization   for   all   types  of  =  = 

industrial   furnaces.      Ccnfrolised   responsibUiti/  for  |  1 
overall  plant  resultB.  =  a 

Out  of  Flame — Progreaa  =  = 

American  Industrial  Furnace  Corp.  |  I 
185  Dvtun&hire  at.,  Bostlun,  iN^^os.  |  i 

COLT  AUTOSAN 
Metal  Parts  \A/a5hin<?  Machine 

More  correclly  cleaned  parts  per  hour  di 
capacity,  automatic  operation.  Minlmuin costs.      Send   for 

^Em 
^iiiiiiiiiiiittniiiiiiMiiiiiiiniiiitMiiiiiiiiiiiriiniriiniiiuiiiwiiiiiiiiiUiiiininiiiiiiiiiiiiiiiiiiiitiiiuiiiiiiniiiuiiMiiiiiiiiiiiiiiiiiiiiiiiinf ninilllllllilllllllMllltllllllirillllMlllll 

iiiiiiiiiiniiiimiifiiiHtiitiiiiiiiiniiiiHiiiiiiiiiiiMiiiiuiB 



June  28,  1923 Build  Bigger  Profits  with  Better  Equipment 

.61 

Industrial  Furnaces 

for 

Carburizing 

Annealing 

Carbon  and  High  Speed  Steel 

Heat-treating 

Lead  and  Cyanide  Hardening 

Oil  Tempering 

Forging 

Enameling 

WHERE  do  you  start 
to  reduce  your   production   costs  ? 

The  logical  place  to  start  seems  to  be 
with  the  machining  operations.  But 

if  you  analyze  "machining"  you  will 
find  that  its  most  important  factor  is 
the  tool  itself.  Proper  heat  treatment 
of  that  tool  will  increase  its  life  and 

production  greatly. 

Accurate  heat  treating  methods 

applied  in  dependable  furnaces  insure 
longer  life  for  your  tools  and  increased 

production. 
STEWART  Industrial  Furnaces, 

because  of  their  economy,  certain  tem- 
perature control,  and  uniform  heat 

throughout  gives  your  tools  that  heat 
treatment  which  increases  their  ser- 

viceability. Certainly  an  investment 
that  will  pay  for  itself  by  the  increase 
in  the  life  of  the  tools  treated. 

Chicago  Flexible  Shaft  Company 
1156  S.  Central  Ave.,  Chicago,  111. 

Stewart  Double  Deck  Furnace 
for  Carbon  and  High  Speed  Steel. 
It       Preheats       Wbile       It       Heats. 

16  Reade  Street, 
New  York.  N.  Y. 

921  Granite  BIdg. 

Rochester.  N.  Y. 

414  Elm  Street. 

Cincinnati.  Ohio 

608  Kerr  BIdg.. 

Detroit.  Mich. 

768  Mission  Street. 
San  Francisco.  Calif. 

2227  Market  Street, 
Philadelphia,  Pa. 

816  Olive  St.. 

St.  Louis,  Mo. 

331    Fourth    Avenue, 
Pituburgh,  Pa. 

1738    Oth   Street. 

Milwaukee,  "Wis. 79  Milk  Street. 
Boston  9,  Mass. 

349    Carlaw    Avenue. 
Toronto.  Ontario. 
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The  Lemley 
Friction  Clutch 

Simple — Powerful — Dependable 
W.  A.  Jones  Foundry  &  Machine  Company 

Main  Office  and  Works: 

4404  West  Roosevelt  Road,  CHICAGO 

Branch  Sales  and  Engineering  Offices : 
NEW  YORK  MILWArKKE  PITTSBURGH 
26  Murray  St.  425  E.  Water  St.  Union  Areada 

BlIB-FAT,0  SAINT  PAtJl 
lS4MainSt.  2483   University  Ave. 

Cast-iron  Pulleys — Friction  Clutches 
Shaft  Hangers — Boxes — Couplings 

Cut  Gears — Cast  Gears — Sprocket  Wheels 
Rope  Sheaves — ^Flywheels 

Enclosed  Worm  Gear  Drives 
Spur  Gear  Speed  Reducers 

Place  the  Burden 
of  Lifting 

Where  It  Belongs- on  a 

PEERLESS 
HOIST 

Heavy  loads  lifted  easi- 
ly, quickly  and  safely. 

Embody  strength  and 
simplicity.  Tested  for 
safety  to  50%  more 
than  rated  load. 

Let  us  have  your  request  for  full  particulars 

EDWIN  HARRINGTON,  SON  &  CO. 
Philadelphia,  Pa. 

ainnmiimiiiiitriiiintiiiintriMniriiirMnrMiiiiiiiiiiiiiiiiniiiirMniiiniiiiiiniiiiiiiiiiiiiiiniiiiiiniiitiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiuiiimiR     nuiiiiniiiiiiiiHiiniiiiiiiiiumiimimniuMiiniiirniniMiiiimiiniiniimminiiiiMiiiiiiiiiiiiiiiiiimiiiiiiiimimiiamiiiinu^ 

Figure  Your  Friction 
Clutch  Installations  with 

These  Books 
Swt  Free  Upon  Requesi,    Ask  for  Catalog  "E* 

Contains    Complete    Infonnatlon    regarding    ITricitloa 
Clutches  for  all  Kinds  of  Work. 

Weights,  Bores,  Dimensions,  Si>eed8.  Horsepower,  etc. 

We   make    Standard  Clutches    for    low    speeds    and   High   SpoeA 
Clutches  for  high  speeds  and  great  horsepower. 
If  you  have  any  use  at   all  foi    Friction  Clutches,   you  csumot 
afford  to  be  without  our  Cptalog. 

"M.  &  W."  Friction  Clutches  Eliminate  Transmission  Troubles 
Made  only  by 

The  Moore  &  White  Go. 
2701-2731  North  15th  Street 

PHILADELPHIA,  PA.,  U.  S.  A. 
Sold  by  leading  dealers  in  Minei,  Mills  rjud  Factory  SuppUei 

MiimiiiiimmiHiiiiiiiiimuiiimiiiiiiiiiifl 

For  Accurate  Placing 
THE  Tribioc  lowers  its  load  gently  and 

accurately  into  place.  To  understand 
wh y,one  has  only  to  examine  the  planetary 
gear  system.  Such  a  well  balanced  drive 
insures  absolute  smoothness  of  operation. 
A  Tribioc  will  never  jump,  jam,  or  jerk 
under  its  proper  load. 

Write  for  information  on  any 

type  or  capacity  to  40  Tons. 

FORD     CHAIN     BLOCK 
SND  *  DIAMOND  STREETS 

^^      OVtRSt*S  BtPWCSCWTMlVC 

^g^^^ALUED  MACHINEflY  COMRftWY  OF  AMERICA., 

2317-D 

CO. 
PHtt-AOEUPHtA.  PA. 

SI  CMAMKHS  ST.  new  VOUK^U^S^A- 

£       PARIS       >ituasc«.s      'TumM       SAftCKuoMA       nio  OS  *^Hmmn       s 
£^iiiiiiiriiiiii..it»uifHlfwtu"»"it»iujiiiiiirtnimiin   iinintiniiitntiiiiiiUHHiiriiiiullliUMiiiiiiiitiriJiiiHHMtlllilllHlulimkil 
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mm 

TRANSMISSION  MACHINERY 

THE  Caldwell  line  is  complete. 

Bearings — heavy,  properly  de- 
signed, and  well  finished.  Pulleys  of 

ample  weight  and  accurately  turned. 

In  fact,  the  entire  line  measures  up  to 
the  high  Caldwell  standard. 

Let  us  figure  on  your  requirements. 

H.  W.  CALDWELL  8b  SON  CO.     Llnk-Belt  Co..  Owner 

Daltas.  Texas.  709  Main  Street — Chicago,  17th  Street  and  Weatem  Avenue 
New  York.  Woolworth  Building 

viiiuiininimiiniimiiimimiimimiimiimimiiiiiiiimimiiiiiiiiiiiiiniiiiiiiriimiiraiiiiiiiniimiiimimiiiiiiiimiimiiiiiiiiNimiiS 

iinmmiiiniiiniiniiiiiiirriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiuiiiiiiiitiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiimiiiiiiiimiiiuiiiiiiiuiiiii^ 

A  Perfect  Belt  Grip    f 

This   is  what  happens   on   the  smallest 
diameter  drives  with 

TRADE  tulARK 

BRISTOL'S REG.  U.S.  PAT.  OFFICE.. 

Patent  Steel  Belt  Plates 

They  are  made  of  cold  rolled  steel,  and  are  curved 
to  fit  the  pulley.  Holes  are  countersunk,  so  that 
rivets  hold  tight. 

Catalog  B-712  it  tent  en  requett. 

THE  BRISTOL  COMPANY 
Waterbury,  Conn. 

Branch  Offices: 
Boston New  York 

Chicago 
Philadelphia         Detroit         Pittsburerh 

St.  Louis         San  Francisco 

iniranraimimmmnniimiBnBmniiHnimiiniiriiiriiiniHiiiHriiiiiHiiiiiiiiiiTmiiiiniiiiuiiiiiniTffinminimnuiiHniinMlli 

inl 

nn HE  Spartans  went  forth  to 
■*■  war  singing ;  in  fact  history 

records  them  as  the  first  singing 
army,  and  it  is  said  of  them  that 
in  all  their  wars,  no  matter  what 
adverse  conditions  they  met, 
they  did  not  quit. 

The  Spartan  Belt  will  be  found 
on  the  job,  singing  its  Song  of 
Power  on  thousands  of  different 

drives,  proving  its  worth  by 
never  being  ready  to  quit. 

Write  for  our  Booklet 

"The  Spartans" 

The  Graton  &  Knight  Mfg.  Co. 

Oak  Leather  Tanners,  Makers  of  Leather 
Belting  and  other  Leather  Specialties 

Worcester,  Matt.,  U.  S.  A. 
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LEATHER  BELTING 
HANDBOOK^ 

ja^^ 

Published  In    18  sections,   contains  the 
cumulative  data  of  54   years'  experience 
In  liie  application  of  belting  drives. 

If  you  use  belting,  don't  miss  it. 
Vi'rite  Sor    hinder  and  releated  $ectlons. 

Tanners  | 

Belt  Manufacturers     I 
69  Cliff  St.,  New  York      | 

THAbcMAjK  Branches  and  Distributors  In  all  leading  Cities.  | 
niiniiiiiiiiiiiiiTnniiiintnmnnnnMiniiiiriiiiriiiiriiHiiiiiiiiiiiiiiiiniiiniiiiriiuiuiiiiiinuinuinniiiiniinimiiiiiiiiiiiiiinm»iii5 

5iiiniiiiiriiiniimiiiiriiiiii»iiiiiiiriiiniiitriiiifiiiiiiiiriiiiiiiiriinriiiiiiiiMnriiiinitiiiniiiiiiuiiiiniumriiiiiiiiiirinriiiTiitriiirriniii£ 

F^ 

1 
How  to   s^   ̂  

Case -Harden 
Color  and  ? 
Anneal  with 
Granulated Haw  Bone  ̂  

Compftny 

1 

Ask  For  This 
Book — Free 
It  tells  all  you  want  to  know  about  : 
case  hardening,  annealing  and  color- 

ing and  it's  yours  for  the  asking. 

The  Rogers  &  Hubbard Company 

Middletown,  Conn. 

ONE  MAN  ALONE 

lifts,  carries  and 
lowers  3  TONS— 
No  fuss,  no  delay,  no 
taking  other  men  away 
from  their  work.  Write 

for  complete  details  of 
this  handy  time  and  labor 
saver  to 

Canton  Fdry.  and 
Machine  Co. 
Canton,  Ohio 
N'ew  Yolk  Office: 

203   East    ISth  St. 

CANTON 
^oor  CRANES 

^iiiiiii  I  III  rill  iiiirrinriHMii  rill  1 1  ii  imniiniimimnnniimmiiiinnnniininmnniimm  iiimmnniniiimuniiiimmiiiiuiummiitiS 

jiiiiiimiiiimHiiiimiiiimimiiiiiitiiimiiiiimiiiiiiiiMniiuiiuiiuummumuiiiuiiiiiiuiiiiiimiiiiiiuiiiiiiiiiiJinmi 

NATCO 
UNIVERSAL  JOINTS 

Built  in   six  sizes   from   54   in.  to  lYt   in.  outside  diameter. 
Furnished  in  regular  bores  from  7/16  in.  to  VA  in.  diameter 
or  blank  ends.     Extra  charge  for  special  bores. 

I     Get  a  NATCO  U.  J.  Circular  for  complete  information. 

I   THE  NATIONAL  AUTOMATIC  TOOL  CO. 
i  RICHMOND,  INDIANA 

imiiniitiinninniiiiiiiiniiiuriiiriiiiiiitiriiiiiiiiiiiiniiirMiriiiiiiitiiiiiiiiriiiinuiiitiiniiniiiniiiMiiMrtiiiMiiiiniiiiiiiiniiiiliE      oiiiiiiMiiiiiiiitiiiiiiiiimiimiiiiiiiiiiiiiniinintiiniuriiniiirriiiiiiititiinitituiiiuitirimiiiiiMniiiijnuimiiiiiinimiiiiiiiniimiimii 

imnniiiiiiiniiiiiiiiiiiMiiirriiiiiiinHiriiiiiiiiiiiiiiriiiiiiniiiiiiiriiiiiiiiiiiiriiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiuiiinb 

3         S 

tfiMiiiiiiimiiiiimimimiiiiiiiiiiiiiiiiiiiiumiiiimnuiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiimiiiiiniiiiiimiiiiiimiiiHimiiiiimiiHimiiiitiiitib 

I  ^_    ijlLa    I 
!JtagKr^™°^S^^<~  ■  ■  ,lrr-^^^SB9  Electric  | 

I  Crane       ̂ SE^  T  tai 

I   Cat.       nr«*»r^.   -..,-^11       ̂ «-k  .  m.^  «        Air 

Allen  Tap  Extensions 
Makfi  Any  Tap  a  Pulley  Tap 

ALLEN  Tap  Extensions  do  the  work  of  &  pulley  tap,  with  a  greater  all-round 
adaptability.      They   cost   less    than    pulley   taps,    and    save    the    expense    of   re- 

=  placements   due   to    breakage  of   the   special    long    shanks.      Set   consists    of   two 
£  pieces;    4    inches   and   6    Inches   long,   respectively.    (10    inches   In   combination). 
5  Experience   proves   these  lengths   to   be  the  most   practical   and  suitable   for   all- 
£  round    use.       The    sockets    are    formed    by    the    Allen    process    of    cold-drawing, 
=  which   Increases   the    density   of    the   steel    around    the    socket-hole,    and    adds    to 
=  Us   strength    30%.      The    squares    and   socket-openings   conform    to   the   standard 
I  used  generally  by  leading  tap  manufacturers,  and  where  some  makes  have  shanks 
=  with    squares    slightly    larger   than    this    standard,    they    may    be    ground    to   fit. 
=  List  of  sizes,  with   prices,   will  be  sent  on   request;   with  cwnplete  catalogue  of 
E  Allen    products:     Safety    Set    Screws,     Socket    Head    Cap    Screws.    Pipe    Plugs.      = 
=  Socket  Wrenches,  etc.  = 

i  THE  ALLEN  MFG.  CO..     ̂ ^^Ek^&fk.  | TiiiiiriiiirriiitiiiiiiiuriJiiiiiiiiiiiiirjtiiiiiiiiiiiiuiiuuiuiiuiiiiiiiitiiiiiiuiiiiiiiiiiiiuiuiiiiiiiiiiniiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiniiin 

i|iniiniiiniiiiiiiiiiiiiniiiiiriiiitiiiiiiniiiniiittiiiiMiiintnirtiiiiii]iiiiiiiinintiintiiiriiittiiirimiiiri)iiMitriiitiiiinitMiiiiiiriiiiiiitriit± 

Atlanta,  Baltimore,  Boston,  Chicago,  Chailotte,  N,  C„  Cleveland,  Detroit    | 

MORSE  CHAIN  DRIVES 
A  POWER  SAVER  FOR  POWER  USERS 

Morse  Chain  Co.,  Ithaca,  N.  Y. 
High    Speed   Silent  Running  Flexible 
Gearing      for     Power     Transmission. 

Address  Nearest  Office  | 

Sansas  CityrSlinneapoIls,  Montreal,  New  York.  St.  Louis.  Pittsburgh    | 
3uiiuiiiiinMnirMiiiiiniiMiniiiniiimiininriiiiiiniiiiiMiMnMniinniiirrininniimnniiinmTiiiiniiiiiiuiriiiniiiiiiiiiiiiiiiiiiniiiii^ 

aninMiriiiniiiirriiiriirnirrMirrriiiiMiiuiiriiiiriiiiitniiniMiriiiriniriiiiiniriirmir)niiiiintnrriiirMiirmitiiiMiiiMiinitiiiiiniminnii<w      •!■ 

BUNTING 
BUSHING  BEARINGS 

268  Standard  Sizes -.Always  in  Stock 
   Chicago  CleT«Und  Snn  Frtnrisco  Boston 

The  Bl'NTIVO  BRASS   A  BRONZE   CO.        Toledo,  Ohio 

No.  28, TRAVEL!  NGt    CPANtS 
NORTHERN  ENGINEERING  WORKS. 

HoifU 

220  Chene  St.,  Detroit,  Mich.,  U.  S.  A 
niiiiiiiiiiirilllliniltllirilluiliiiiitiiriittiiiiiniiiuiiuiiftiiiiiiiiuiiiiiniiiiiiiiiiiiiitmiiiuiiiiiiiiiuiiiliiuinimiiiiHliiiiiiiiiiiiiniliilii 

jiimiiiiiiiiiiiiniiiiiiniiniiniiniiiiiiiiiiiiiniiiiiiiiiiiimimiiniiniiniiiniiiiimiiniiiiiiiiiiiiiiiniiiiiiiiiiinmiiiiniiiriiiitnriiinini 

Leak-Proof  Unions 

Dart   Unions  are  fitted   with  non-corro- sive  bronze   seats.     A   free    sample   on 

request. Wri^e  for  catalog  and  price  list  No.  20. 

E.  M.  Dart  Mfg.  Co.,  Providence,  R.  I. 
The  Fairbanks  Co.,  Sales  Agents 

Canadian  Factory.  Dart  Union  Co.,  Ltd,. 
Toronto, 

WBiii 
?iiiiiiiiiiiiiiitiiiiniiiiiiiiiiiiiriNiiiiiiiiiiiiiuiriiiiiiiMiiMii[iniiniiiriniiiiiiiiniiuiiiiiiiiiiiiiiiiiiiiniinMiniiiiiiiiiinimiiiiiimniiii9 

aiiuiiiiiiiiiiiiiiiiimiiiiiiiiiniiniiniiiiimiiniiniHniiiiinniitMttiinMininiiiriiiniiiuiniimiiniiiimniiifiMitiiiiiiiniiiHiitiiniiii^ 

i     b 

S  1 

S    I 

E 

CLARK 
Flexible  Couplings 

eliminate  misalignment  trouble.  Simplest 
construction  —  two  forged  steel  ̂ rockets 
and  a  roller  chain.  Put  them  in  your  drives. Write. 

I.   H.  Dexter  Company,   Inc. 
164  Greenwich  Ave.,  Goshen^  N.  Y. 

%iiinnMiiriiiiiiniiiiiiiiiiiiiiniiiiMinniiiininiiiiiiMriinHiiriiiiiitiMiiMiiiiiiii]iiiiiiMiiriiiiiii[iiiniiiiiiiitiitt!iiiniiriiriiiuiniiiniii 

iiiiiiiimimiiimmimnmimiinnniimmiiiiiiiiiimimimiimiiminiiiiiiiiiiniiiuiimmmninmiimmimitnnimm 

11    I    CRANES 
I         All 
I       types 

WHITING 
CDRPOnATIDN 

HARVEY-ILL.  U.S.A. 

Foundry      | 

Equipment    | 

QMiHiimiHiiiiiiimiiiimiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiHiiiiiimiiiiiiiiiMiiiiiiiiiniiiuiiiiniitmitiimmiiiiHimiiiiiimiitiiiiiimiMHtin     nmimMimiifiiiniitiiiiiiiiiiimiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniiitiminniiiiimmiuimimmiinitinnniiifliiiuuirnii0 
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Flexible  Couplings 

HE  JOHNSON  FRICTION  CLUTCH 

It's  a  Johnson  Line  Shaft 
A   Battery   of    Twelve  Light   Presses   all   on 

about  30  ft.  X  S 

son       Friction 

within  Circles. 

The  Nuttall  Type  C  Flexi- 
ble Coupling  is  accurately 

machined,  truly  balanced 
and  smaller  in  diameter  for 

its  rating  than  most  coup- 
lings. The  halves  interlock 

and  the  drive  is  through 
springs. 

It  is  reversible  and  entirely  enclosed; 
has  no  projecting  parts,  and  is  a  truly 
safety  first  coupling;  will  transmit  any 
load  up  to  about  3000  H.P. 

RDNUTTALL  COMPANY 
pnrsBURGH  m  Pennsylvania 

Drive 

a  Bench 

ft.  John- Clutches 

Philadelphia  Office 
420  Ljuid  Title  Bldg. 

Chicago  Office 
2133  Conway  Bids. 

uiiimiuiiiiniijriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijriiiiiiiiiiiJiiiiiriiiriiirriJiiiiiiiiiriiiiiiuiiiiiriiiiiiiiiiiiiiiiiiiiiiiiijjiiijriiiiiiiiiiiiiiijiiiii: 
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Illustration  by  courtesy  of  New  Departure  Mfg.  Co.,  show- 
ing  bench    presea    in    operation    at    their    Elmwood    plant. 

Johnson  clutches  are  especially  made  for  medium  and  light 
power.     All  working  parts  are  enclosed. 

No  protruding 

parts  to  catch  and 
cause  accidents. 

Dealers  wanted  to 

in  some  of  the 

large  cities. H'rite  for 

Blue  Catalog 

Single  Clutchf  Sectioned 

THE  CARLYLE  JOHNSON  MACHINE  CO.  MANcBSTErcoNN 
r.tiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiriiniiiiiiiuiiiiiiiiiiiiiiiiniiiiR 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiHiiiniiiiiiiirniiniiiitiiiiiiiiiiiiiriiiDniKdiiiMriiiiiiiiirrtMiiiii 
iiiiifiiiiiiiiiiiiiiHiiitiiiiiniiiiriiiiiiniiiii 

Drives  Machine  At 
Any  Desired  Speed 
From  1  to  6 

There's  no  aiinpler  way  of  obtaining 
variable  speecf  than  by  using  the 
Evans  Variable  Speed  Countershaft. 
And  no  surer  way.  All  you  have  to 
do  to  change  the  speecf  is  pull  the 
cord.  You  can  change  the  speed 
while  the  machine  is  running  and 

what's  more  you  can  stop  and  start 
again  at  any  de- 

sired speed.  We 
guaranteetheserv- 
ice  that  this  de\-ice 
will  give.  The  fact 
that  over  10,000 
sets  are  in  use  is  in 
itself  a  guarantee 
of  satisiaction. 
Made  for  floor  or 
hanging  use. 

Catalog   25? 

Evans   Friction  Cone  Co. 
Newton  Highlands,    Mass. 
A.  Warden  &  Co,.  48  Shep- 
nerdess  Walk,  City  Road, 
London,  E.  C.,  England 

I  BELTS 
i  THAT  ARE 

i  ROUND 
i  AND  ENDLESS 

I    NO  JOINT  OR  LAP  NO  BELT  FASTENER 

I  Arthur  S.  Brown  Mfg.  Co.,  Tilton,  N.  H. 
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CULLMAN 
SPROCKETS 

Let  us  quote  you  on  your  Sprocket  requirements 
In  stock  and  to  order. 
Send  for  Catalogue, 

CULLMAN  WHEEL  COMPANY 
1349  Altgeld  St.,  CHICAGO.  ILL. 

niiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiiiiiiiiiiiHiiiiiiiiiiiiitiiiiii 

Low  first  cost  and  vei-y  auicltly  installed 
on  line  shafting.  The  "Pinned-tight"  grip does  not  slip. 

Newark,  N.   J.     | 
jiiiiiiiiimiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitmiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDitiiiitiiiitiiiiiniMiiitiiii'iiiiiiD 
I    SMITH   &   SERRELL,   43   Central    Ave 

JiiimmiiiiiiiiiiiimiiiiiiimmiiiiiiiiiiiJ   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiii   k      iL'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiiuiiiiiiiiiiiiiiiiiiiiiiuiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiuiuiii 

What  You  Should  Expect  From  Your  Pulley*  | 
is  something  you  want  to  icnow  because  it  will       | 
let  you  save  more  money.    Write  for  details.  | 

THE  AMERICAN  PULLEY  CO.  i 
Philadelphia,    Pa.  | 

   ^PULLEYS  ̂  niiniiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiMMiiiiiiiLiiiiiiiiiiiuiiJiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiniimiiiuiiiitiiiiiiiiiiuiiiiS I^^V,    Ca 

Haskins    Flexible    Shaft    Equipment 

are  needed  in  every  line  ol  industry.    Let  us  go  over 

your  production  problems   with  you.      It  will   i 

Catalog   on  iJe<jn«»t.-^*l^"^^^^^~— "^^^ 
G.  HASKINS  CO.,  520  W.  Monroe  St. 

I  Chicaeo,   III.  I 

aimiiiiiiiiiiiimiimiiiuiiiiiiiiiiinuiiiiiiiiiiiiiuiiiiiujiiiuuuLiiiuiiiuuiiHiiiuiiiiiiiiiiiiuiiiuiimiuiiiiuiiiuuiiiiiuiiimiiimimG 
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TIMKEN 
Tapefed 

RO  LL  ̂ JU-B  £  A.RI  N  G  S 

Vol.  58,  No.  26 

I  rriction! 
\        tot  you        I 

\Everywhere/- 

Call  or  Write 
If  the  product  that  you  manufacture  has 
revolving  parts,  it  can  very  likely  be 
bettered  by  the  use  of  Timken  Tapered 
Roller  Bearings 

— the  bearings  which  carry  radial,  thrust, 
and  resultant  loads  simultaneously,  at 
all  speeds 

— the  bearings  which  solve  the  lubrica- 
tion problem  in  so  many  types  of  machines 

—the  bearings  which  preserve  the  origi- 
nal excellence  of  operation  in  your  prod- 
uct, because  they  are  easily  adjustable 

for  the  wear  that  must  follow  motion* 

Any  manufacturer,  however  small  or 
large  his  bearing  requirements,  can  ob- 

tain specific,  first-hand  bearing  informa- 
tion from  experts  with  experience  in  his 

own  problems. 

This  service  is  brought  near  at  hand 
through  the  32  Timken  branches  listed 
below.  They  will  be  glad  to  help  you 
without  obligation.  Just  call  or  write 
about  anything  you  want  to  know  in 
connection  with  Timken  bearings. 

The  Timken  Roller  Bearing  Co 
CANTON,  OHIO 

® 
The  Timken  Roller  Bearing  Service  &  Sales  Company 

Atlanu 
Baltimore 
Birmingham 
Boston 

Brooklyik 
Buffiilo 
Chicago 
Cleveland 

DaUas 
Denver 
Detroit 
Fresno 

Indianapolis 
Kansas  Citv 
Los  Angeles 
Milwaukee 

Minneapolis 

Newark 
New  Orleans 
New  York 

Oklahoma  City 

Omaha Philadelphia Pittsburgh 

Portland Richmond 

St.  Louis 
Salt  Lake  Otr 

San  Francisco 

Seattle Toronto 

Winnipeg 

<S>  1923,  T  R  B  Co,  Canton,  Ohio 
Distributors  Everywhere 
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[^  No.  2— The  Raw  Stock  Room  J 
Here  is  the  impregnable  foundation  of  the  per- 

fect performance  of  STROM  ball  bearings. 
STROM  bearing  steel — made  to  our  own 
specifications,  by  America's  most  expert  steel 
workers,  yet  subjected  to  searching  chemical 
and  physical  tests  before  use — has  that  un- 

varying and  exact  texture  which  alone  could 
withstand  the  untiring  watchfulness  and  ma- 

chine precision  of  STROM  ball  bearing  pro- 
duction. Such  raw  material — plus  construc- 

tive testing  and  analyzing  continued  from 
bar-stock  to  shipping-box — is  an  important 
factor  in  determining  STROM   supremacy. 

STROM  guaranteed  ball  bearings,  on  new  or 
replacement  work,  reduce  friction  to  the  van- 

ishing point — 
"Wherever  a  Shaft  Turns" 

U976) 

An  Organization 
Built  for  Precision 

Scientific  in  Principle 
and  Practice 
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10WER  grinding  costs,  low  upkeep 
-i  expense  and  long  service  are  as- 

sured wherever  Little  Giant  Portable 
Electric  Grinders  are  installed. 

Hundreds  of  Little  Giant  Electric  Grinders 

in  daily  service,  year-in-year-out,  prove  that 
their  design  is  governed  by  years  of  experi- 

ence—a  valuable  asset  to  every  user  of  grinders. 

Select  one  or  more  of  the  various  sizes[  of 
Little  Giants,  built  in  A.  C.,  D.  C.,  and  Uni- 

versal Current  types.    Ask  for  Bulletins. 

<^icago  Pneumatic  Tool  Company 
Chicago  Paeumatic  Building.  6  East44tbSt..  New  York 

Sales  and  ̂ Service  Branches  all  over  the  World 
=  *BminN(3BAM =  *BO8T0N 
=  •Cbicaoo 
S  *ClNCINNAn 

Clbvelano 
Denver 

*D&TROtT 
El  Paso 
Houston 

*Los  Anoblbs 

*MlNNBAf>OLlS Nbw  Orleans 
•New  York 

*pHiijtoELPHU  Sbattu 
tPiTTaBURaa  *St.  Lou 
Richmond  Tui-Sa 
Salt  Lake  Citt 

*San  Francisco  _,  _ 

SOytR  HNH'KATIC  HVMMIRS-UTUE  C:ANr  PNtUfAIK.  AJ. 
CHICAGO  PNKUMATK.  AIR  COMPttSSORfi  -VACUUM  Pl'MPS- GIAM     OIL  AKM)    GAS    ENGINLS    — *rrT>w       ROCK  DKIl.l 

1  Fl.tCTBlC  Tonis  I 
PSEI'MAIIC  HOISTS 

Electric Tools 
riMHiiiniiiiiiiittNiiriNiMiniiiiitiiiiiiiiiimiinMiiiiiiiiiiiiMiiiiiiiiiniiinNiiriiiriiiiiiiriiiiiiiiiuiiiiiiniiniiti'iiiiiiiiiiiiiiitiiiiiriiiiiii 

aiiiuiimiiiiMiniiiiiiiiiiiiinuiiuuuiiuuiiiuiimiHUiiHiiniiniiiniuiiiiiuiUiiiiiiinimiiniiimiiiiiimiiiiiiiiiiiiiiiiijiHiiniiinnHK 

I        Steel  Bars  or  Gold-Plated  Wire—        ! 
1  DAYTON 

I  SWAGING £  reduces,     graduates, 

I  or    tapers     to     any =  desired    shape    with- 
H  out     removing-     any 

I  Tietal.       InFtead.     it 
I  knits    thp     fibres 

I  into     a    strong-er. 
I  tougher     product. 

I  And      it     does     the 
I  work     faster,     also. 
I  Write     for     booklet, 
I  "The     Modem     Art 

§  of  Swaging." 

I    THE  TORRINGTON  CO.,  56  Field  St.,  Torrington,  Conn.    I 
§  Coventry  Swaging  Co.,  Ltd.,  \S*hite  Friaru  Lane,  Covefitr>'.  England.  Agents  I 
=  for  Great  Britain;  Fenwick  Freres  &  Co.,  8  Rue  de  Bocroy,  Paris,  France,  = 
=      Italy,   Belgium.    Spain.   Portugal  and  Switzerland.  = 
SiuiiiiiniiiHiiiHiiiiiiniiiniiiiiHriinMniiiiMiiiiininiiuiiniiiMiiMiiiiiniiirimiiiiiiininiiiitiimiitiiiHimimiinimiiHiiitimiimtie 

lfiiiiiMnttMiHnriiiUMinniHiiniiiMU»tiiiiiiii]iininiiiu»nituiiniiniiiniiiiiiiinntiiiiiiiiiiiiiiiiiiiiiiiin»iiniiminiiniiiiiiii»iiiiaf 

The  Skill  is  All  in  I 
the  Machine       I 

ROTARY  SWAGING  i9  the  modem  I 
and  economical  method  of  forming  = 
solid    or    tubular    circular    metal  i 
sections   without    waste   of    stock.  = 
The    Langelier    Swaging    Machine  i 
reduces  or  tapers  to  a  circular  sec-  S 

lion,  square,  round,  hexagonal  or  § 
similar  shapes,  hot  or  cold.    We  I 
build  special  ewaging  eauipment  1 

lor  Tungsten  Filament  Wu^.         S 

Our  policy  Is  to  equip  the  machine  In  i 
every     detail     with     work     holding     and  1 
feeding  devices  that  will  enable  ttiem  to  = 
give  the   most   efficient   service  with   un-  1 
skilled  help  at  a  low   upkeep  cost.  = 
Machines    built    to    date    hare   capacity  i 
ranging    from    a    pin    point    to    2^    in.  s 
diameter  on  solid  stock  and  to  6  in.  on  i 

tubing.  = 

LANGELIER  MFG.  COMPANY  | 
Arlington,  Cranston,  R.  I^  U.  S.  A.  | 

QiiuiiuiutiiimiuiiiiiiiiuiinnnihniiniiiiuiniiiiiiiiiiiiiiiiiniiiriniiiiiiiiiiiiiiiiitiiiuiitiiiHiiitiinMiiiiiiiiiiiiiiitiuiiiiiiiniiiiiiiuiS 

IM 
iimuiiiiiwmuiuuiiiiiiuiiiiuiiiiiuiuiuiuiiiijiiiiuiiiiuiiiuiiuiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiijuiiiiiuiiuiiiiiiiiiiiig     grinriiiimiiniiitiiiiiiiiJiiiiiiiiiiii   iiiiir   ijiiiiiiimiiiiiiuiiiiii   miiiiiiiiiiiiimiiii   iiiiiiiiiiiiiiiiiiiiiiiiii   riiiiiiiili^ 

HYDRAULIC 
VALVES  AND  FITTINGS 

Watson-Stillman    valves   are   designed   to   perform   their 
functions    with    ease    and    safety.      The    materials    are    the 

I    best  obtainable,  and  each  valve 

I    or   fitting   is   tested    to    a   safe  ^_  =     = 
I    overload.  jf  I     I 

I  Our  line  embraces  an  almost  enilless 
I  number   of   combinations    designed    to 
I  meet     the     varied     requirements     of 
I  hydraulic  systems. 

I  WriU  lor  Catalogs 

The  Watson-Stillman  Co, 
42   Church    Street,   NEW   YORK 

McCormick  Bldff.,  Chicaffo 

--II- \mmtL 

"T 

TIT'
 

■■rnimiTTT 

"    " 

_  tl- \?A  1 1  '  ;■■ 

■  1^ 

4u > 
A»k  lor          V 

Compreteor 
Booklet - 

I!L:- ,.„.:•■?£ 
-_k 

%- 

1 

S  U  L  L I VA  N i. 
Ao    1210 SuUlvsn 
Machinery 
Company 

122  So.  Mlchleaa 
AV6..  CHICAGO  J 

A.IR      C ;OMPR ts 
MCJ 

RS 

i     i SiiiiuiiuiiiuiiiiiiiiiiiiLiiJUiJiiuiuiiiiiiiuiiiriJuiiiiiiuiiiiiiiiiiiiiiiiniiiiiiJiuiiiirjuijiiiuiiuiiiiiniiiuiimuiiuijnmiiiiiiiiirmiimn 

aiiiiniitrMtriirrtrtiiiiiiiiiiriMitMiiriiitiiniiiuiiiiiiitiiiriiiiiiirrriittriirrinniirrMirrrnriHinriniiniiiriiiiMimiiiMiiiiiiiMiiiniiiriiitiii^ 

SAND-BLASTS 
DUST  ARRESTERS 
TYPE  AND    SIZE    FOR 
EVERY  REQUIREMENT 

World's  Largest  Manufacturers P.  O.  Box  855 
fiiiiiiiiinniiiiiimiimiiiiriiiiiimiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiimniiuiiiiiiiiiitiiiiiiiia 

3"iii   iiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiijiiiiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiijiiiniiiiiiuiiiiut. 

I  In  matters  of  composition  molding,  we  can  | 
I  supply  all  equipment,  besides  the  necessary  | 
s     experience  and  advice.    Ask  us.  I 

I       The  BURROUGHS  COMPANY       " i        Builders  of  Hydraulic  Machinery       *•  ti«.TTTTnft  = 
I  for  all  purposes  Newark,   N,  J,,  U.  S.  A.       £ 

nimiiiimiiiiMiiiiiiiiiriiiiiiiHiMiniiiiMiiiiiniiiiiiiiiiiniiiMiiiniiitMiniiinMnMiiiiiiiiiiuiniiiiiiiiiiiiiiiiiiiiiiniiiuiiiuiiiiiiiiriiiiin 

umiiiiitiiKiriiiniiiniiiiuiiiiiiiiitiintiinrninriiiiiMiitiiiiiiiiiiiiiirMniiiiiiiiiiiii   )iMtitMiiiiii[iiiiiiuii)iiiiiiitiiiiniitiiiiiiinii)&      |iiiimiiiiiiiitriiniiiniiniiiiiiniiinii(tiiiiiiiiiiiniuiiiiiitiiiitiitiiiniiiniiitiiiniiiimiiiiiiiiiiiiiiiiiiiiimii 

^iiuiiiiiiiiMiiMHiMiMiinMinMiiMiiiiiiiinriiiiiiiiMnuiwitiriiiiiiiiiinMniiiiiiiimniinmnnniinniniunfiiniinauitiiimiiii:*^ 

ajiiiiiiuiiiriiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiHuiiiniiiiiiiiiiiiriiHMiiiiiiiiituiiiiiiiiiiitiiiiiiiiiiiniimiiiiiHiimiHiiiiuiiii 

I    Have  Us  Broach  It 
i  I  Broachin?    cuts   cost    on    keyways, 
=  =  splines,  oil  Krooves,  gear  teeth,  and 
i  =  countless  regular  or  irregular  stiaped 
=  =  holes.     Send  your  problems  to  the 

I  I  orierinators  of  commercial  Broacbin? 

i      I     Remember— "Lapointe    of   BndsuD" 
Lapolnte  Machine  Tool  Co. 

Budaon.   Mass. 

niiiiiiiinttiiiiiitiiuiiiiiiniiiiiiiniiutiiMiiiiniiiiiiiiiiiiiiiiiinHiiiiiiiniiiiiiuiiinniiiniitiiiiiiiiiiriiiijmmiiuiiiiiiitiiuuitummiis 

All 
Sizes 
All 

Types For 
All 
Pressures 

AIR  and  GAS  COMPRESSORS 
VACUUM  PUMPS 

No  finer  compressor  made  than  a  Bury  Uni- 
versal Variable  Volume  three-cylinder,  two- 

fftage  Air  Campressor.  Why  not  investigate? 

Send  for  Bulletin 

Bury  Compressor  Company 
1708  Cascade  St.,  Erie,  Pa. 

Pyramid Box  Plate 

Valves 
"Durable  as 

the  Pyramids, 
Silent  as 

the  Sphinx" 

"AETNA ft BALL 
Guaranteed   to   be 

BEARINGS  "^^*^'^^*-  ̂ ?p*<^'«"»' 
adapted  for  vta- chinery  of  all 

descriptions.  Put 

Contact— Thrust  vour  bearing  prob- 
lem vp  to  ua. 

AETNA  BALL  BEARING  MFG.  CO. 
213-231  Institute  Place,  Chicago.  111. 

R  ad  i  a1— An  fular 

lUiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiitiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiHiiiiiiiiiiiiiiS ■iiiiiiiiiNiiiHiiHiniiimiiiiiiitiiiiiiiiiMiiiinuniiiiiiiiiiiiUJiiiiiiiiuiiiiiiiiiiiiuiiiiiitmitiumitiimiuiui 
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Drill  Press  Operation  Improved  by  Auburn  Thrusts 
Fig.   11 

The  Small  Sensi- tive Drill  Press 
gives  better  serv- ice, when  the 
thrust  of  the 
spindle  Is  cared 
tor  by  an  Auburn 
Bail    Thrust. 

Steel,    Brass    and 
Bronze  Balls. 

AUBURN  BALL  BEARING  CO. 

Fte.  13 
The  Heavy  Badial 
Drill  delivers  more 
power  to  the  drill 
point  when  the  thrust 
is  taken  on  an  Auburn 
Bail    Thrust    Bearins. 

AUBURN  BALL 
BEARINGS 

will  improve  your  ma- chine operation.  Send 
particulars  of  your 
problem  and  ask  for cataloff. 

25  Elizabeth  St.,  Rochester,  N.  Y. 

uiiiiiiiiimiiHiMHiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiii   iiiiiiiiiuiiiiiiiimiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiimi^     jitiMirMiniiHiiiiiiiiiMiiimtiiiiiiiiiMiiniiiiMiiMiiiMiniiiiMiiiriiiMiiitMiiiiiiMiniiinMiiMiiiiiiHiiiiHiiMiiiHniiiiuiiiiMiiiiimimimji 

BALL BEARINGS 

§ s         _      _ 

I  ECONOMICAL — EFFICIENT  | 
I  BOSTON  GEAR  WORKS  I 
i  NORFOLK  DOWNS,  QUINCY,  MASS.  I 
I     BOSTON  NEW  YORK  CLEVELAND  CHICAGO    I 
^■(tiiiiiiiiiiiiii>iiiri)iiiriiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiifniiiiriiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[iiiii<iiiiiiiiiiiuiiiruiiijiiiiiiiiiiniiiiiiS 
tllll)lllllllinillllllltlllllilllillinillillullilillii)tiiiiiininiiitiiniiiiiliillliiililllllllllllllllllluillirilliiiiliilimillimtiliniiMullMlllllltt' 

TItE 

AMNULAR    BALL   SEARIIIC 

INEXPENSIVE 
For  moderate  radial  and  radial 
thrust  loads  at  3000  r.p.m.  or  less, 
"  Commercial "  Annular  Ball 

Bearings  meet  every  service  re- 

quirement. 
Send  for  catalog,  dUcount  sheet 

and  tamplet. 

We  speciallzp  on  all  grades  of  Steel 
Bearing-  Balls  and  can  furnish 
special  grades  for  specific  purposes. 
Also  of  Brass,  Bronze  and  other 
metals. 

Our  lar^e  capacity  and  stock  enable 
us  to  make  unusually  prompt  de- 

liveries. You  want  the  best  quality 
balls — we  can  give  you  them  to- 
grether  with  grood  service.  Try  us 
on  your  next  order. 

Made  of  Steel,  Brass, 
Bronze  and  other  metals 

Write  tor  Catalog 
and  Price  List  104-B 

I  The  Abbott  Ball  Company  | 
i  p.  O.  Box  1233,   Hartford,  Conn.  § 

^iiiiiiiiiiiiniiiiiriuiiiiiiiiiiiiiiiiiiiiuiJiiiiiiiiiiiiuiiiiiiiuiiiiiuiiiiiiiiiriiiiiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiitiiniiiiiiiiiiiiiniiuiiiiiiiliiiiin 

uiiiiimiiiiiiuiiiiiiiiuiiiiriuiiiii   uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiie 

OR/W 
PR  E  CI  SI  ON 

.    .     B  Efl  Rl  N'eS 

^r  Speed,   Silence,  ""«'  Service 

The 
Schatz  Manufacturing  Co. 

Poughkeepsie,   N.  Y. ^ 

jiiiuiitiiuiiiiiiiiiMiiiMiiiiiiiiiiiMiiriiiniiitiiuuiiiMiiiiiiiiMtiiiiiMmiintriiiiiiiiiiuiiiiiiiiiiniiiMimiiiiiimintiiiiiiuiiiiMiiiiiiiiiuj 

K 

jjiiiiiiiiiMiiiMiriiiiiriiitiiiiiiiiniintiiiiiiiiiiiiiiiitiiitiiiiriiiiiiiiiiiiiiiiiiMiiiiiiiiiHiiiniiiiiimiiiiiiinmiiiiiiiiiiiiiiiriiiiiiiniiiiiHii'g 

STROM  Chrome  Steel  Balls  have  estab-  | . 

lished  the  highest  standard  for' uniform-  | 
ity,  accuracy,  finish  and  resistance  to  | 
wear.  They  receive  preference  where  | 

quality  is  a  paramount  factior.  | 
Write  tor  samples  and  prices.  | M^m wmsr THE    NOR/v\iq    COMP/INy    OF  fl/AERICfl 

   ANABLE    AVE.,   LONC    ISL/^Ntl  CITy.    NEWyORK.  W.y. 
^iMiiiijiiiimiriiiijiiiii   I   ijiiiiiiiiiiiJ   I   I   Ill   iiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiJiin 

STROM  STEEL  BALL  CO.         I 
OAK  PARK   (Chicago  Suburb),  ILL.        | 

HiiiiiiiiiiiliiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiilllllliiiiliMliiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihiiiiiiiiiiiiiiniiiiiiiiiiii^ 

The  Bearings  Company  of  America,  Lancaster,  Penna. 

Manufacturers  of : — Angular  Contact  Radial  Bearings 
Angular  Contact  Thrust  Bearings  Thrust  Ball  Bearings 

All  Bearings  made  to  your  requirements  and  Blue  Print  dimensions 

Your  present  Bearing  sizes  duplicated 

Western  Sales  Office,  1012  Ford  Building,  Detroit,  Mich. 



70  Buying— A  MERICAN     MACHINIS  T— Section  Vol.  58,  No.  26 

giniiiiiiiiiiiitiiiiiiiiiiiiiiimiiiimnimiiiiiiiiiiliiiiinnniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiijiiiuiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiiiir      jmiiiiiiiiiiiiirimiiiiiiiiiiiiiiiiiiii   irniiiiniiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiluiiiiiiiiuiiiiiiiiiiiiiiiiuiiiimiiin 

Spacers  for  Milling  Machines 
Arbors,  etc. 

For  arbors  of  the   following  diameters,   J^,   §&  I 
V4,  H,  1,  m,  vA,  m,  vA,  m,  m  m,  2,  zy^,        i 
ZYi  and   ZY2  inches.  I 
.003,  .005,  .015  and  .025  inch  thicknesses  in  stock.  | 
.0015   to   3.000   inch   thicknesses   made  to  order.  | 

Prices  and  Samples   on  Request.  | 

Detroit  Stamping  Company 
I      3445-3459  West  Fort  Street,  Detroit,  Mich.     | 
aiHWiiiiiHMiiiiiiiiiiiiiiiiiiiiiiMUMiiuiiitiiiiiniiiiJiiini!iiiiniiiiiuiiiriiiuiiiiiiitiiiiiiiiiii[iiiiiitiHiiiiuiiiitii:iiiiiiiiiiuiiiuMUHiii0 

giiiiiiiiiiiiniii)iiiMiuuiiiiiiNiiiiiMiiiMiiiiiiiiMniiiiiii!iiruiiiniiiiiiiiiiiiiMiniiiiiiiiiniuriiiiiiiiiiiiiiiti()iiiJiiiiuiiiiiiiiiiiiiuiiiiiiir 

Cochrane-BlYi 
Filing  Machines 

Floor  and  Bench 
Belt  and  Motor  Drive 

Send  for  Circulars. 

Cochrane-Bly  Co. 
Rochef.t«r,  N.  Y. 

^iiniiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiirmiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiniiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

£]iiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiHiiitiiiniiiiiiii<iiMiiiiiiiiiiiiiiiiiiiiiiiirtiitiiiiMtiiiiiniiiiiiiiMitinniiiniiiirii!iiniiiii:]iiiiiiiiii]iu 

Morton   36-Inch   Draw   Cut  Shaper 
=  A   somewhat  wider   range   can   be  covered,    and   a 
S  heavier  grade  of  work  can  be  done  on  this  machine 
I  than  on  our  30-in.   strolle   model. 
I        The  main   difference  lies   In   the   fact   that   the 
i  cross-rail  is  adjusted  by  two  screws  instead  of  one. 
I  Also,    it  can   be  furnished  with  extended  crossrail 
=  and  larger  table,  which  adapts  the  machine  to  work 
E  of  a  larger  size. 
I        We  will  gladly  discuss  the  applicability  of  this 
=  machine  to  any  work  you  may  have. 
i  A»k  tor  Biiltetin  Xo.   0-3. 
I  Morton  Mfg.  Co.,  Muskegon  Heights,  Mich. 
HiiiiMiiiiiiiiuuiiiiiiiiiiiliuiiiiiiiiuiiiuiirniiuiiiiiiiiiiiitiiiiuiitiiiuiiii'iiiiiiniiiiMiiiiriiiiiimiiiNMiiiiiiiitiiiinmuiiiiifiiuiiuMR 

giuiiiniiiini   mil   iniiiii   iiiiiiiiiiiiiiiiiii   rrftiiiitiiiiiniiiTiMTMiirriimnmrmniiuiMitliuiimimiimimimmillii 

1    T^  "TW  TTT  .y^  T    I  ̂   ■   i  This  machine,    by   virtue ■4        r^l     I  ■  I   I        I  ofit9    tilting  table  (which 
i^     I    ̂      I  m    T  I      I        I  <^*"    ̂     swung    to    prac- I    .M.J^X.    ^  .^  X._V  JL  M.     .M.  tically    any    angle   in   the 
H  circle)     will    mill,     drill, 

I   Milling  and  Drilling  Machine  ^TtSn  us' ran^e.  ̂ °^  ̂"^ 
I  Built  by  Frequently  an  entire  jot  can 
-  ¥ir    T>    IT    '..i-i  »i     L.             ̂   ^''  completed   at   me  seitina. 
I  W.  B.  Knight  Machinery  Company  ^sk  us  for  particulars.    They 
I  3920  West  Pine  St.,  St.  LoulB,  Mo.  «'"  be  sent  by  return  mall. 
■'"""■   '""■'"•■""'xiiuiiiiiiiiiuiiiiiiiiiiiiiuimiliiimiiiiuiiiuiliiiiiiiiiiiiimimiiiuiiiii   uiuiiiiiiiiu   uiiiiiiuiiiiuiii 

I  Spline  Milling  Machine 
I  For  splines  with  closed  ends,  keyways, 

I  through  slots,  circular,  spiral  and  irreg- 

I  ular  grooves. 

I  A  machine  having  many  new  and  valu- 
I  able  features  described   in   the  circular. 

I  Your  request  brings  a  copy 

I       The  Taylor  &  Fenn  Company 
I  Hartford,  Conn.,  U.  S.  A.  | 
^lltlliiliuliluillllliiililliiiiiiiililiiiiiHiiiiiiiiiiiiiiiiiiifiiiitiiiiiiiiiiiiiiiiiiilllilliiiiiiiiiiiiiiiiitiiiiuiiiiuiniiiiiiiiiiiiiiiiiiiiiiiliiiuills 

_     smiiiitmimnniimmHmmMim^^ 

III  For  screw  machine  economy,  accuracy  and  big  oittput  I     | 

4  Sizes — Get  Catalog 

Cone  Automatic  Machine  Co.,  Windsor,  Vermont 
Mr.    J.   C.    Austerbcrry.    684    Congress    St..   Detroit,    Mich. 

^      Chicago  Representative;   John  H.   Glover,   32  N.  Clinton  Street     ̂  

CONE  AUTOMATICS 
DmiiimiiiMiiiiiiiiiiiiiiiitiiiiiiiiiHiiiiMiiiiiiiiiiniiiiiiiiiiimiitiiiiiiiMmimiiiiiimiiiiiiiiiiiiiuiiuiimiiiiiiiiiiiiimiiHiiuiiiiuiiiv^ 

IriNCINNATI    SHAPER3I 
I    ̂*'  Strokes  from  16  to  32  inches  ̂ ^    I 

I     Also  Crank  Planers  and  Traverse  Head  Shapers     | 

I  The  Cincinnati  Shaper  Co.,^'"£*'''  | finMiiMiiMiiNiiiiiiiiinnjiiiiiHiiriiiiiiiiiiiiiiiiNiiiiiriinniiiiiiiiuiiitiiiiiiiiiiiiinniniiiiiiiiiiiiiiiiiHiiiUiiiiiiiiiiiiiiiiiiiuiiiiiiimnc 

=       £MiuMiiiriiriiiiiiiiiiiiiriiiiinMiiiMi[nniiniiiiriiiiininiiiiiiniiinHiriiitntrtiiinirniti)itiiifi[mniiiiiiiiiiiii[iiiiiiiiiiiiMUliiiiiiiiiiii^ 

UNIVERSAL         ^^-    -    -^ 
HORIZONTAL 

^ADDRESS  BORING 
"^^^^v;-  MACHINES 

ADDRESS 

UNIVEHSAl. 

HUDSON. MASS;-  ■ 
^iniMiiiiiiiniiiiiiiiiiiiiiiiiiiiiMniiMiiiiiiiiiiiHiiiihiiiiiiuiuiiiiiiuiuuuiiuiiniiiuiuiiuiiiiiiiniuiiimiiituuuimuiimiuiuuiiuiw 

^nmnniinriiitiiitrinrHiriiitMuiMiiiniiiiiiiiiiinMniininiiiiMiniiniiniinMniiniiniinnniiiniiriiiniiiiiiniiniii)iiiiiiiitiiiitimni2 

1   THE  AUTOMATIC  MACHINE  COMPANY    | 
I  Bridgeport,  Conn.  | 

S  Makers  of  | 

E  Automatic  Threading  Lathes  | 
E  Automatic  Hob  Thread  Millers  | 
I  Coulter  Multiple  Spindle  Profilers  § 
I  Coulter  Shaping  Pjaners         Special  Machine  Tools  | 

awuiiuiniiniiiiiiiiiiiHiiiiiiiiiimiiiiimuuiiuiiniiiniiiiiiiiiiiimiiminiiiiiiitiiiiiiiiiHiiiiiiiimiimiiiiiimiiiiiuimiim 
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Poor  Cams  Fatten  Scrap  Piles 
Slight  deviations  from  specifications  in  finishing  cams 
cause  irregularities  in  machine  movements  and  thus  cause 

spoiled  parts. 

Rowbottom  Cams  are  accurately  machined  from  high 

quality  materials.  Hundreds  of  machine  builders  have 
standardized  on  them  for  these  reasons. 

The  Rowbottom  Universal  Cam  Milling  Machine 

is  the  most  modem  type  of  machine  built  for  cam-cutting. 
It  cuts  all  types  of  cams  in  general  use — box,  side,  barrel. 
The  Rowbottom  plan  offers  you  two  choices. 

We  sell  you  the  machine  or  cut  your  cams  in  our  own 

plant.    In  either  case  you  get  the  best  "in  cams. 

The  Rowbottom  Machine  Go. 
Waterbury,  Conn.,  U.  S.  A. 

Factory:  Waterville,  Conn. 

R^^ixsttom/SrCoins 
^MiiiNiiiniriiitiiimniiiMiiiniNimimimiriiiiiiimiimiiiiimiiiMitiiitMimiimiimiimiMiiMnMiiimuiiiiMiimMiniiniiimiiiiimi^ 

I  WE  BUILD 
I  Light,    Medium,    and    Heavy    duty 
=  Hand  Milling  Machines. 

I  Hand     and     Power     Feed     Milling 
i  Machines. 

i  Spline   Milling   Machines. 

I  Automatic      Milling     Machines     of 
=  many  types  and  designs. 

I  Centering  Machines. 
B 

I  Drilling   Lathes. 

=  Special  Machinery. 

I  The  Standard 
I  Engineering  Works; 

I  Pawtucket,    R.    I. 
^iininmiiiiiiiinMnMUMimirMitMiiiiiniiiirmiMiimiimnitinmiiiiiiMniMimiimninmiiiiMimmiitiuHiiMiiriiiimiiiM 

eiiiiuimninMiuiiiiiiitiiitiiiniiiitiimiiiiiiiuiiiniiiiiiinmiiimiiiinimiiniiniimiiniiminiiiitiintiiiiMitiiiiiiiimimiiiiiminiii^ 

For  Broaching  and  Key-Seating 
A  machine  of  excellent  desiKii.  un- 

usual strength,  accuracy  and  speed. 
Ailaptetl  for  a  wide  variety  of  work. 
Including  broaching  in  all  shapes, 
straight  and  taper  Icey-ways.  plain 
and  dovetail  key-ways  and  an  un- 

limited amount  of  special  work  to 
requirements. 
We  also  manufacture  a  complete 

line  of  bolt  and  cold  punched  nut 
making     machinery.       We     are     large 

manufacturers  of  bolts  and  nuts  and 

our  machines,  therefore,  have  advan- 
tages and  improvements  that  result 

from  our  intimate  knowledge  of  this 
work.     Let  us  tell  you  all  about  them. 

Pawtucket  Mfg.  Co. 
313  Barton  St.,  Tawturket,  R.  I. 

I  No.  2 I  Keyseating  -  Built  in  t^o  .izes.    Write 
a  Machine  ^B  for  cwnplete  dfitaUa. 
-^iiiiiinuuiiiiiinuiniiiitiiiniiiniiiiiiiiiiiniiiiiiiiitriiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiniiiiiiiiiiiiiriiiiiiiiiiMiriiiniiitiiiiiiiiiminiir 

uiuiiMniMiuniiintiirmiiiniiiiiiuiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiiiiiiiiitiiitrriiiiiiriiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiK      jtiinnMittiiitiiiiiiinMiiuiiiiiiiiiiiiiMiiiMiiiniiiniiuiiMiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiHUiiiuiiiiiiiiiiiiiiiitiiiiriinriiiiiHiiMiiiiiiiiQ 

1     COOK'S  WOOD-SCREW  MACHINES     flpf       ANFTARYI for  making  §      I     A  1^       *\.       1  1        J-^  A        JtM,       M.\         Jl 

I  Iron  and  Brass  Wood-Screws  =    | 
I  EASY  TO  OPERATE  RAPID  OUTPUT  ALL  SIZES  i  | 
I  Modern  plant  eqiripment  furnished  for  starting:  Wood-Screw  factories  I  E 
I  SEND   FOR   CATALOG   fi-H  |      | 

I   The  Asa  S.  Cook  Co.,  Hartford,  Conn.,  U.  S.  A.   f    | 
^lliitiiMitiiirriniti)iiiiiiiiiiiitMitiiiiiiiiiiiiitiiuiiiiriiiii)iitiii>iiiirriliiiiuiiiitiiiiiHitniiiiiiriiiittittiiiitiiiiiiiiiiiitiiiiiiiinriiiiiiiinS 

tiniiiiiiiiiiiiiuiiiiiiiiMUiiiiiiuiiiiiiuiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiifiiir 

KELLY    SHAPERS  | 
Have  the   advantage  of  beiny  the  sole  machine  tool  product  of  = 
an    o.-qaiiizatiijii    of    specialiHts.       They    possess    correct    desigri.  5 
unusual    accuracy    and    are   easy   to    operate.      We   make    14   in.  E 
Single  Geared,   10  in..  '::0  in..  24-30  in.    and  33  in.  Back  Geared  | Shayjers.      Write   for  a  Catalog,  1 

THE  R.  A.  KELLY  COMPANY„''»J'7„7f..|'V7a1-"     I 
I         p.  O.  BOX  488  XEXIA.  OHIO.  U.  S.  A.  | 
9liiiiitiiiniiiitiiiiiiiiiiiiiiitiiiiiHiiiiiiiiiiii(iiiiniitiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiii!iiiiiiiiiiiriiiiiiiiiiiiiiiiiitiiiiilliiii!iiiiiiniiiiin 

THREAD  MILLER 
For  milling  the  largest  threads  on  a  production  basis.    | 

Hall  Planetary  Thread  Milling  Machine  Co.   f 
Bridesburg,  Philadelphia,  Pa.,  U.  S.  A.  I 

HiriiiriuiniiiiiiiirMiiiiiiiiiiiiiiiiiitiiiiiiiiriiiiiiHiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiniiiiiriiiMiniiiriiiiiii? 

3iiiiiliiliiiilllllluilll>iiiiiiiiiiiiiiiiii(iiiiiilllililllllillMliliiiiiiiiiiiiiiiiiiiniiitiiin   iiNniiiiiiiiiiiiiiiriiimitiiiiiiiiitiiiiiiniiiiiiiia 

I  CINCINNATI i  S-Spindle 

I  AUTOMATIC i  Screw  Machine 
=        No  Special  Cams  Needed.     Uniform 
I        feed.     For  jobbing  as  well  as  long 
i        runs. 
i         Cincinnati  Automatic  Machine  Co. 

I  Cincinnati,  L'.  S.  A. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiuiiiuiiuiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiiiuijiiniiiiiiiiiiiP 

*Ai     I 
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lUHliNiitHiiiiniiiiniiiiniiiHtMiiiMiitiiiiniiitiMiilr   iiMinMnriiiiiiiiiiMiiMiniilliMllMliiMiiMliilllluiiiuilliiiiniiuiiHiilllllMllMlliniMilMllMinilllllllHlltllllllliiliiiiiriiiMnHiiinuiiMlllliniltliiniiliiimillllliiiiiiiiiliilniiiniinilHllllllMllllirilulllilum^^^ 

Philadelphia,  Pa. 

FLOOR  BORING,  DRILLING  AND  MILLING  MACHINE 

Vertical  travel  of  head  on  column  and  of  column  on  bed  to  suit  requirements. 
Spindle  has  long  stroke  with  wide  range  of  feeds  and  speeds.  Rapid  power 
traverse  for  spindle,  head  and  column;  also  easy  hand  adjustment.  Motor  carried 

upon  head  driving  through  spur  gearing.  Head  counterbalanced.  Operator's 
platform  attached  to  head.  Levers  and  handwheels  conveniently  located  for  rapid 
manipulation. 

Outboard  Support  for  Bar,  Floor  Plates  and  Tables  to  carry  work,  supplied  if 

required. 

SHAFTING— LABOR-SAVING  MACHINE  TOOLS— INJECTORS 
luimiiimiiiiiiMiiitiiiiniiiiiiiuMiniiiiiiiniiiiiiiiMiiuiiiiiinMiniiiiiiniiHiiiiiiiiiiiiiiimiiiiiiiiiiniiiiiiniiiiiiiiiiuiiiMiuiiuiiiuiiMiiiiiiiiiniiiiiiiiiitiiiiiiiiiiiiiiiMiiiiitriiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiM 

Siiimiimiiiiiiiiiiiiiiiimiiiiiiiiiiniiiimiiinimiiiiiimi«iiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiii(iiiiiiiiiiiiiiiiiiiiiinnmm,>.     ainiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiimiiiiiitiiimmiiiiiiiiiiiiiiniiimtiiiiiiiiiiiiiiiiiiiiiiiiiifi 

A  Cool  Proposition 
Picture  this  hand-  |  | 
some,  durable  I  I 
M  E  E  C  O  Sani-  f  | 
tary  Drinking  |  | 
Fountain  bring-  |  | 
ing  cooling  relief  |  | 
to  hot  and  tired  |  i 
emp  loy  ee  s  in  |  | 
yourplant. Placed  i  I 
at  convenient  lo-  | 
cations  through-  | 
out  the  shop! 
MEECO  I 

COOLERS  I 
will  greatJy speed  f 
production.  | 

H.  B.  Underwood  Corp. 
Established  1870  Philadelphia,  Pa. 

Remember 
this 

name 

when  engines 
break 

down  I 

Emergency  repairs  day  and  night — call 

UNDERWOOD'S POWER  PLANT  REPAIR  CREW 

~iiniiiiiitMiMiiMniinMitiurMiniuiiiHiiiiitiiHiiinntiiHiiniiitiniiiMniinMimiii)iiiniiiii»finiiiiintiHniumtiuiiiiiuimniiiiuiiiin 

uiitiniiiuurMitMiinituiiuiiiiiNiiiiniininiiiiiiuiiiiiinHniMiuiiiiiiiiiiiiiitiiiiiiiiiiiuiMiiiiiiniiiiiiiiiiiiiitiiiiiiiiiiiuitiiiiiiiiiiMiiK-' 

Mfg.  Equipment  &    | 
Engineering  Co.      | 
Ice-Cooled    Fountain  | 

Originators  I 

Framinghatn,  Ma«s.,  U.S.A.     § 

HiMiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitiiniiiriiiitiiiiiiiiiiiniiitMiiiiniiiiiiiniiiiiiiiiiiuiiuiiiiiiuMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitH 

Before  You  Decide  | 
on  a  method  of  marking  any  | 

nevf  product  or  if  your  pres-  i ent  method  is  not  satisfactory,  | 

get  our  recommendations  and  i 

a  copy  of  our  booklet  "Cost  | 
Reduced  Qualitj'  Improved."  | 
Write  today  and  let  us  help  I 

you  to  solve  your  problems,  i 
We    also    make    stamps    for  | 
every  marking  purpose.  | 

.Noble  &  Westbrook  Mfg.  I Company  i 

"Improved  Marking  Devices"  | 
Hartford,    Conn.  | 

jUMntluiinillllllilinnniiniliiilltlinilllllHliiriiiiiiiiiiniiiiMiiiiiiiiitMiiiitriiiMiiMiiiiiiiiiiiiiMiiriininiiitmiiiniiKiiiiiimiiiiiiiiic 

£!l)itiiiiiiiiiiitiiiiiiitiiiiMiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiii   niiitiiiiriniiiii   iriiiriii[iiiiiiiiti   liiilliilDiiliui:-     glKlllllliriiliiitiiuliitiiimiiililliiiiiiliiitilliiiiili   iiiimtiiiiiiuiii   iiiiiiiiiiiiiiiiriiirtriiiiitMiiiiiitiiiiMtii   iiiiiiiHiiin;i 

I  "OHIO"  SHAPERS 1 1   ""    WICKES    -  | Are  Capable  of  Meetine  Every  Beauirement 

The  Ohio  Machine  Tool  Co, 
Kenton,   Ohio 

aiiimiiuiiiiiMiiimiiiimiiminiiinMiiiMiiimmimiimiimiMiimiiMiimiiiiimirMimiiMiiMiMiimnmiMimuininimmn^^^^^^ 

^iiitiiMMiiiiiiniiMiiiiiiiiiniiniiMMiiiiMiiiiiiiiuiiMiiiiiitniiiiiiiiiiiNiiiniiiiiiiiiuiiiiiitiiiiniMiimriiJiiiiiniMiiniriiiiniiinirinriiH     |iiimiiniiinuiMiiiiiMiniiuiiiiinMiiiMiiiiitiiiniHriitMiiMiniiiiiiiiiiniiuiiniiiiiiiniiniiiuiiiiiuiiiiiiii:iniiiiHiiiiiMiiii»nnHiHi-, 

Heavy   Duty  Plate  and  Structural   Tools.   Heavy   Duty 
=                    Kngine      Lather.       Special      Product  iun      Lathes      and  | 
I                    Crankshaft    Tumini;:   EUiuipment.   Blue  Print   Machines  = 

I      WICKES  BROTHERS— Saginaw,  Michigan  I 
i                                                       SOI     Finii    Ave..    New    York    City  = 
5                                   736    WhltL'-Hcnry    Building,    Seattlt.    Washlnston  = 
riilllllliriiiiiiiliiriiiliiiiiiiuiliiiliiiiiiiniiiniinlllilllltliiillrllilllllllliiiiiiiiniiillllliilililtiiuliliiiniinliiiiiuiiMiiiniiiiiiiiiiiiiiiiiiiH 

SHAPERS 
simply  designed  i 
but  accurate  and  | 

efficient  i 

Send   Us   Your   Inquiries   for 

I  13-in.  to  32-in.  stroke   (inclaslve)  | 

I  THE  SMITH  &  MILLS  COMPANY  1 
E  Cincinnati,  Ohio,  U.  S.  A.  i 

.  ■^luinmiimiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiniiiMiiiiiiiniiiniiMiiiuirMiiiiiitMiiMniiiiiiniiniiniiiHiiiiiiniMiiniitiiniiiniiniiiiniT: 

BOLT,  NUT,  FORGING  and 
WIRE  NAIL 
MACHINERY 

NATlONALMAfHINERvf 
TlFriHOHiaUSA.  T 

Miiiiimiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiii<iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimimiiiiiimiininniuiiiiiiiiiiimiiiiiimiimiiiiimtiiiimmmiiiM 
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g)iiii[Miiiiiiiiniuiriiitiiiiiiitiiiiiiriiiriiiriititiitriiiiirtitittiitriii[[iiniiiriiiiiiii[iiiMiriiiiiiiiiiiiiriiitMiiiinriirii)iiiiniininniiniiniib     aiitiiinMniiiiriMiiMinMnrinMiiiiiiiiriiiinitiiiiitiiirriiiiiiiiniiiiiiniiiiiiimiiiiiiiiiiiiriiiiiiiiiiiniiiniimintriiiiiiiniiiiiiiiiiniiiiui^ 

i     PEERLESS 
=    s 

Rapid  and  Accurate 
Pipe  Threading 

Is  the  kind  done  by  B  &  K  Pipe  Threading 
Machines.  They  work  with  remarkable  rapidity 
and  ease  of  operation.  Every  thread  is  clean  and 
accurate.  Every  machine  is  equipped  with  the 
Peerless  Die  Head.  Made  in  nine  siz.es,  each 
size  having  a  capacity  of  8  to  10  sizes  of  pipe. 

Write  for  complete  catalog 

Bignall  &  Keeler 
Machine  Works 

Edwardsville,   III. 

gninr[iiniiiiiiiii   iiiiillliiiiiiiiiiniiiiitllllliniiiiiiiilliiliiiuiiiiiiniiiniiiiiiiiiiiiiiiiniiniiiiiiiiiiinliinininiiinMii   iiiiiinirin 

eiiiiiiriiniii<irniiiiiiiiitriiitiiiiiiiiiiiiiiiiiiiiiiiniiuiiJ(iiiiiiiiiiiniiiiiiiiiiiuf<>iiiiiiriiiriiiiiiiiiiiiriiitii[iiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiic 

I      Riveting 
I  in  Record  Time 
I  The  Townsend  High  Speed 
I  Riveting  Machine  strikes  80 
I  to     1000     uniform,     tapping 
I  blows  every  second.  Quick  as 
I  a  wink,   clean,   smooth,   fin- 
I  ished  heads  are  put  on  rivets. 
I  Different    heights    of    rivets 
I  can  be  handled  at  one  setting. 

I  The  work  itself  is  nevet  ,'.'.> I  torted.  Write  for  circulars. 

I  H.  P.  Townsend  Mfg. 
I  Company 
i  Hartford,  Conn. 
s  = 
SiiiiiiiiiiimiiiiiiiiiiiiMiniiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiMiiiiiiiniiniiiitiimiiuiiiiiiiniiiiiMiriiiiriiiuiiiiiiiiriiiiiiiiniiiiiiin 

uMimiiiiiimiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiininiMiiriiitniriiiiiiiniiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiitiiiitiiiiriiiniiiuiiim^ 

ANDERSON   IMPROVED  I 

BALANCING  WAY    | 
Maclo    in    various    sizes    for   bal-  5 
ancinff     Pulleys,      Gin      Brushes.  = 
Turbine       Rotors,       Crankshafts,  = 
Pohshing"  Wheels.  Flywheels,  etc.  = 

Anderson  Bros.  Mfg.  Co.         1 
1917    Kishwaukee   St.,  i 
Rockford.  III.,  U.  S-  A.  I 

5miiiiiiMiniiiiiiiiniiniiiiiinii(iitiriiHiiitiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitHiiiiriiiiriiiiiiiiM)iiiiiiiMiiiiiiiiiiiiiiiiiniiiii[iniimiF 

"Corner"  riveting  jobs 

can't  stall  you — 
if  you  arc  operating  a  Grant  Rotary  Vibrating-  Riveter. We  have  desigrned  this  machine  specially  to  take  care 
of  work  on  intricate  pieces,  where  many  rivets  would 
be  out   of  reach  of  our  Spinning   Riveter. 
With  foot  pedal  control  and 
a  friction  brake  which  always 
arrests  the  spindle  at  the  top 
of  its  stroke,  this  Grant 
Riveter  is  at  once  fast  and 

;iimple  in  operation.  Posi- tive rotation  of  the  spindle 
throughout  its  stroke  ensures 
finely  finished  heads,  while 
rubber  cushions  protect  both 
work  and  machine  from 
concussion. 

Get  a  copy  of  our  booklet 
"Perfect  Riveting"  —  it*s wortft   while  reading. 

Rotary  Vibrating 
Riveter 

I  Grant  Mfg. 
I  &  Machine 

I  Company 
I        85  Silliman  Avenue 
I  Bridgeport,    Conn. 

^iiruiiiiiiiiriiiiiiiirijii   i   iifiiriiiiiiiiiiiiiriiiiriiiiiiiiiiiiniiiiriiiiiiiiiiiiiiiiiiiirriiriiiiiiiiriiiiiiiiiiiiiiriimiiiuiiiiiiiiiiiiiiii 

^uriiiitiiiuiliiiiiiiirinliiltrinriiiiiiiiiiiiiriiiiiiiiiiiiuiillliiiiiiniliinilillllllinilllniiiiiiinillllllllllilinilllllllilllillllllinilllllinillia 

Shuster    Automatic 
Wire    Straightening    and 
Cutting  Machine 

i  One  machine   installed  18  years  aeo  is   still  on  the  job  and  h&s  sold  Are  more,     = 

I  making  six  in  this  plant,   bu^y  all  the  time.  -  | 
i  Accurate  lengths,  stiraight  wire.     A  profitable  investment.  H 

I                                             Cataloaue  41    IfiU  m(>re  about  them,  5 

I  THE  F.  B.  SHUSTER  CO.,  New  Haven,  Conn.  I 
=  formerly  John  Adt  &  Son — Established  1866  = 
3iiiiriujiin!iiiiiiniiiiMiiiiiiniiniiiniiiniinMiiniiiiMiiiniiniiiniiiitiiHiiiiiiiiiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiiiiitiiiniiiiniiiiin 

puiiiniiiiiini)iiiiiiii]ii[iuiiiiiiiiinii:i[iiJii[!iiriiiiiiiiiitiiiiiiiiiiiiiriiiiiiiiiiiiiii'iiiii>iiiiiiiiii  iiiiiiiiifiiinMiiiFMrn)iiiiir(iiiiiiiitiF& 

WILLIAMS 
I  "Bttter  Threads  at  Lower  Cost"  f 

I  Pipe  and  Bolt  Threading  Machines  i 
I  Belt  or  Motor  Driven — Range  j/g  >n-  to  24  in.  I 

I  Williams  Tool  Corporation,  Erie,  P>  I 
I  Canadian  Plant.   Brantlord.   Ont.  e 
^lIlliiriiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiirMiiiiiiitMiiiiiiiiriiiiiiriiiiiiiiiriiiiiiiiiiiiiniiriiiiiiiiiiiiiiiiinMiiiiiimiiiiiiiiiiiiiiiS 

anillliiiiiiiiiriiitritiMitiiniiitiiitiiiitlimillllliMllllllirMlllMiiriiiiiniriiniiiiiiiiiiiiiiriitiiiiiiiiiiiiililllitltiltiilliiiiMlrtiiriiiiiiinjrilti     yiiiitMiiirrMiiiiintiriiiitiiitrriiiiMiiiiiiiiitiit   iiiiin   MuiniMiiitMiiiitMiiiiiiiiiiiiiiiiitiiiiiiiuiiiiilimiimimiimiiiiiiiiiniiiu 

Keep  Your  Plant  Clean    I   I  PIPE  THREADING  AND 

I  CUTTING  MACHINERY 
I  All  Sizes  Vs  to  18  in.  inclusive 

I  D.  Saunders  Sons,  Inc.,  Yonkers,  N.  Y. 

— not  only  with  the  broom,  but  by  proper 
storage  of  those  materials  which  acmniulut,' 
around  the  shop,  and  give  it  a  lack-of-systein 
look.  Send  for  circular  of  Brown  Sectitmal 
Stock  Racks.     It  shews  you  how. 

Szvwn  Engineering  (^ 
lis  N.  Third  St.,  Reading,  Pa. Catalogue  on  request 

?iiiiiiiiijjiiiiiiiiiiiiiiiiiiiiiiiiiiijiiijiiiiiiiiijriiiiiiiiiiiiiiiiiiiiJurJiiiiniiiJiiiijiiiiiiiiiiijiiiijMiiiiiiiiiijiiijiMiiiiiiiiiiuiijiiiiimjjinjiic     •iiMiiiiiiiiimiiiiiiiiiiiiiiiiniiiiMimiiiiiiiiiiiiiMiMriiiiiiJiiiiiiiiiiiiiiJiiiiiiiiiiiuiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiniimiiiiiiiliimillliiiiiui! 
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"Good  gears  in  good  time — 

you'll  get  them  here" 

No  matter  what  you  need  in  the  gear  line, 
whether  it  be  a  single  pinion  for  replace- 

ment, a  monster  spur,  or  a  run  of  gears  for 
inclusion  in  your  product,  you  can  rely  on 
"instant"  service  from  Phillie  Gear. 

He  has  brought  his  organization  to  such  a 
pitch  of  efficiency  that  suitable  blanks  are 
nearly  always  on  hand  for  immediate 
machining.  His  equipment  and  his  staff 
are  such  that  quality  is  the  highest  obtain- 
able. 

Get  the  Catalog  —  it's  a  handy  reference. 

PkilaJelptiia Wl     I    n20^l28VmeSC OrkSPhiladelphia, 
Hurry  Orders and  Breakdown  Jobs. 

IMMEDIATE  ATTENTION 

utiinMiniMiiiiiiiiiitiijiiniiiinniiiiiiiiitiiiirriiiriiiiiriiniiiiiiiiifiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiii' j    eiiiiiiriiiiiNitiuiiriuuiHiiiiiiuiiiniHiiiiiiittwitiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMuiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuiinmuiiiiiniiuii^ 

Meisel Gears 

Meisel  Press  Mfg.  Co. 
946  Dorchester  Avenue 

Boston,  Mass. 

M 

Royal  approval  was  enough — 
In  the  early  days  of  manufacture  it  was  necessary 
only  to  please  the  King  or  Queen — Royal  approval 
was   enough. 

But  in  a  democracy  the  maker's  business  will  be 
killed  by  the  royal  disfavor  of  "the  Million." 

MEISEL  GEARS  please  both  kind  — that's  the 
reason  for  the  multitude  of  MEISEL  friends — they 
have  learned  of  a  reliable  source  of  good  gears 
and  they  are  keeping  us  busy. 

Our  equipment  is  exceptionally  complete,  and  our 

service  exceptionally  dependable.  Wouldn't  it  be 
a  load  off  your  mind  to  find  a  solution  for  your 
gear  troubles? 

Just  send  us  a  B/P 

of  your  requirements 

FDDTE 
QEPENDAHLE 

BEARS 
When  you  use  Foote  Dependable 
Gears,  your  machinery  will  give  the 
utmost  in  service.  Foote  Gears  are 
carefully  made  of  highest  quality 
metal,  and  deliver  maximum  power 
because  they  are  accurate  and  true. 
They  are  the  best  gears  you  can  obtain. 

Send  for  Gear  Catalog 

Foote  Bros. 
Gear  and  Machine  Co. 

Mtfjrft.  of  Rmrhide  and  Bnke- Ute  Pinions  and  Cut  Gears  of 
Ail  Kinds.  Special  Marhinerjf 
Made  to  Order.  Submit  your 
Blueprints. 

242-252  N.  CURTIS  ST., 
CHICAGO,  ILL. 

^^r«io-* 

iitniiiiiiiiiiiiiiniiiiiniiiiitiiiiiiiiiiiiniiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiioiiM^  PuimiiiimmiimnnimmninmimiiiimniiiiiiiiniiiiwiiiiiiiiimiHiiiriiiiiiiiimiiiiiiinriniinnnmnmniuimnraniiiiiiiiiiiitf 
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Gears  for  Prompt  Shipment 
We  have  just  succeeded  in  getting  together  a  night 
force  of  experienced  gear  mechanics  and  are  now  oper- 

ating our  machines  22  hours  per  day.  The  result  is 
that  we  can  offer  prompt  shipment  of  gears  of  all 
kinds  and  sizes  which  is  very  unusual  in  these  times. 
Let  us  quote  you  prices. 

Ti [ACHIM  iEAl 
Sole  manufacturers  of  new  process  RAWHIDE  GEARS  and  PINIONS — Still  made  under  the 
direction  of  the  inventor  and  the  men   responsible  for   every   stage  of  their   development. 

We  also  make  gears  and  pinions  cf  formica 

Canal  Street  and  West  Shore  R.  R.  Syracuse,  N.  Y,' 
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ir« 

Smooth  out  the  power  flow 
and  cut  machine  depreciation — 
The  jolts  of  sudden  starting  and  stopping  and  the  vibration  caused 
by  variations  in  load,  are  a  source  of  considerable  trouble,  and  no 
little  wear  and  tear,  on  a  large  class  of  piachine  tools.  In  the 
majority  of  cases  they  can  be  eliminated  or  greatly  lessened  by  the 
use  of  rawhide  pinions. 

Cincinnati  Rawhide  Pinions,  designed  to  run  with  cast  iron  cut 

.  tooth  gears,  have  long  been  recognized  for  their  toughness,  cushion- 
ing power,  and  freedom  from  any  tendency  to  warp  or  curl. 

Write  us  your  requirements 

We'll  be  glad  to  quote  on  any  size,  type,  or  quantity. 

Pfig'SSHS^nati  Sew  "Co'!   j|^31-33  Reading  Roaal||||||||||ii||||,Cincinj,n|| 

nuuuuuiHiniiiminuMiiitMiniiiiiiiiiniiniiiiMiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiitMmiiMiiitiiitiiniiuiimiiniiiiuiiiiiiiiiiiiiim 

Speed   Reducing    Transmissions    and    Cut    Genrs 

D.  O.  JAMES  MANUFACTURING  CO.        | 
1116   W.   Monroe  St.»   Chicago,    Illinois  | 

iiimiiiiriiiimiiiMiitiiiuniiMiimiimiiiMiiiiiiiMiimiimiimiiiniiMiiMiiMiiimimimiiitimimiiMiiimiMiimirrnmirMumiiimii^ 

SiiiliiiiiiuiiiiiiiiMiiirniiiiiiinrrMinMiKiiiitiiriMirinitMiitMiiMHiiiiitintrfiitnitriirriiiiiiiMirtMitniiriiiriiiinituiiiiiiiiiiiiriiiiiiiin- 

I        "TRY  SIMONDS  GEARS" I  They  are  accurately  cut.  I 

I  All  kinds  and  all  materials.  | 

I    THE   SIMONDS   MANFG.   CO,    | 
I  PITTSBURGH. PA.  I 
miniiiinrMiiirtiiiiMiitiiiiMiiiiiiiriiitriiiMiiirniriiiirHiiiiiiiiiiiiiiiiiiiiMiiHiiiMiiiiiriiiitiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiMniMiiMiiiMi^ 

sniiniiiiiiiitiiiit:MiiirinriMniMiiNnuiiuiinMinriiiiiiiiiniiii[iiitiiniiiiiiiitiiiniitnniiiitriiiiii)iiininiii)iiiiniiiiiiiiiiiiiitiiiiiiiii£ 

ALBRO-CLEM 
HINDLEY  GEARING         f 

WILL  DO  THE  WORK  I 
When    Common   Worm    Gearing   Fails       i 

ATLANTIC  ELEVATOR  CO..  INC.  I 
(Albro-Clem  Works)  | 

503  Erie  Ave.  East.  Philadelphia,  Pa,  ^ 
aniiiifiHiiiiiiiiiriiiiitriiiiiiMiiiiiiitiiiirriiiiriitrinriiittiiiiriiiitMiitiiiiiiiiiiiiiiitMiiiiirriniiirriiitiiiiuiiMiirMiiiiiiiMiiiiiiiiinHiiiiiiii 

■!iiiiiiiiiitii:iiniiiiiiiiiiiiiiii]riiijiiiiijiiiijiiiiriiiiriijiiriiiirMjiriiiiiiiiriiiijiriiiiiiiuiuuiuiiliiiuiiiiriiuiiiiiiiniiiiiiiiiiiiii<iiiiiiiiiii.- 

^miiiiiiiiiiiiiimnmitiiiinmimiiiiiinimiiiiiiiiiiitiiiiiiiiimiifiiiiiiiiitiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiuinniniiimiiiuiiiiumijum 

I  Ready  to  accept  Orders  for  immediate  attention  | 

I         Dief endorf  Gear  Corporation 

I    Syracuse  New  York   | 
^iiiiiiiiiiiiimiiiiiiniiiiiiiiiiniiiiiiniMiiiiiiiiiiiiiiiiMiiiriiiiiinuiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiinriiiiiiiiiiiiimijiiiiimiMniuB 

-.'iliiiiininiiiiiimiiniiiriiiiiiuiitMiiiiiEiiiitiiuiiirttitrtiiriiitriiiiiiiitiiniiiiiiniiiitiiirtiiitrinrtiiiiuiiimniiiiiuiiiiiiiriiiitiituiuiiE; 

fAWCUs SPUR 

i  GEARS 

I  for 
I     MOTOR 
I         MACHINE 
I  MILL  or 
I  POWER     PLANT 

Planed  Bevel  Gears  | 

up  to  48"  diam.     | 

Cut  Spur  Gear»      = 
up  to  96"  diam.      | 

Machine  Moulded  Gears  | 

up  to  192"  diam.        = 
I  Steel,  Sent   Steel,  Cast  Iron,  Bronze,  Bakelite.  Condensite,  Fibre,  etc,  1 
SiiiimiriiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiuiiiiLiiiiiiiiiiiiiiiiiiiiimiiiiiiiJuiiiiimniiiiiuiiiiiimiiiiiij   iriiii   iiniiii   lE 

MILL 

I         DRIVES    ^t^«*VKTOWkWW;)il  WORM  I 
I      SPEED  REDUCERS^'*'««aaa«tf«a»^  BEVEL  GEARS  i 

I  FAWCUS  MACHINE  CQPITT5BUR6H.  1^1 
'jiiMnniiiiiniMUiiiiiuiiiiniitiiiniiriiiitiiiiiiitiiiiniitiMiiiiiiiiiriiiiiiiiiiiitiiiiiiitiiiiiiiiBiiiiiiniiniiniiiniifiiiitiiiiiiiiiiijiNiiiiiiiii; 

iimimiiiiiiiiiniiniiiMiitiiHUiniiiiiiiiiiiiuiiiiiitiiitiiiiiiiiniiiiiittfiiiiiiiiMiiiiitiiiiriuiiiiiiiniiniiiiiiiiiiiuiiiiiiiiiminimiiuiniui 

EARLE  GEARS    | 
Spur — Bevel— Spiral — Worm — Racks  | 

The  Earle  Gear  &  Machine  Co.  | 
4707-4715  Stenton  Ave.,,   Phila.,   Pa.  I 

MllluiirMi[MitMiiiMtllllril1llllltlllMlltllllllllMniiiiiiHllliMiiriuiliiriiniiiiiiiriiiiiiHriiiliiiitiiniiiiiiiiiliiiiniiiiiiiiiiini(iMniiiiillc 

aiiiiiniiinrirniiiimtiiniritiimiitimiiiitiiiiiitniitiiiiiriniimiininniiiiiniiniiniiiniiniiniiniimiiriiminriiniiiiriitiiiiiiiiittUliK 

I  CONMECTJCUT  GEARS  I 
I  5   P   or   finer   spur   or   worm   gears   36    in.   or   smaller       | 
I        10  P  or  finer  helical,  spiral,  herringbone  8  in.  or  smaller       | 
£  May  we  quote  you?  = 

I  54S  Cooke  St.,'WATERBURY,  Conn.  j 
°iiiniiiiiiniHiiiniiniiiiniiiriiiiiiiiiiiiiiiininiiiiiiiiiiniiiiiiiiiiiiiimiiinimiiiiiiiiiiinmiiiiimiiniiimiiiimiiiiiiniiiiiiiiiiiiiimiii: 
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GEAR   MANUFACTURERS 
SUPPLYING  FORMICA 

Baltimore,   Maryland 
Murrill  &  Kcizer 

Boston,   Massachusetts 
Union  Gear  fit  Machine  Co. 
Blount  Engineering  Co. 
The  Meisel  Press  Mfg.  Co. 

Brooklyn.    New   Yorl^ 
Carpenter-Tew  Gear  Works 
Natisch  Gear  Works 

Chicago,  Illinois 
Chicago  Gear  Co. 
Chicago  Rawhide  Mfg.  Co. 
D.  O.  James  Mfg.  Co. 
A.  Plamondon  Mfg.  Co 
Merkle-KorfF  Gear  Co. 
Perfection  Gear  Co.  (Specialists  in 

Automobile  Timing  Gears) 
Cincinnati,  Ohio 

The  Cincinnati  Gear  Co. 
Cleveland,  Ohio 

F.  H.  Bultman  Co. 
Cloyes  Gear  Works 
The  Horsburgh  fie  Scott  Co. 
The  Stahl  Gear  fit  Machine  Co. 

Detroit.   Michigan 
Michigan  Gear  fie    Engineering  Co. 
Universal  Gear  Works 

Hobolfen.  New  Jersey 
Nilson-Miller  Co. 

Indianapolis.  Indiana 
The  Stevenson  Gear  Co. 

Newark.  New  Jersey 
Newark  Gear  Cutting  Machine  Co. 

Pittsburgh.     Pennsyloania 
The  Tranter  Manufacturing  Co. 

Philadelphia.  Pennsyloania 
Acme  Gear  Co. 
Bilgram  Machine  Works 
Earle  Gear  fit  Machine  Co. 
Pennsylvania  Gear  fie  Machine  Co. 
Philaaelphia  Gear  Works 
The  Quaker  City  Gear  Co. 
Rodney  Davis  Co. 
Stranahan  Gear  Co. 

Rochester.   New  York 
Luitwtv^Itr  Pumping  Engine  Co. 

SoJus.    New  York 
AIIing-Landler  Co. 

San  Francisco.   California 
J.  J.  Schneer  Co. 

St.  Louis.  Missouri 
Turley  Gear  fie  Machine  Co. 

Syracuse,    New   York 
The  Meachem  Gear  Corporation 

Waterbury,  Connecticut 
Connecticut  Gears,  Inc. 

Worcester.  Massachusetts 
Worcester  Gear  Works 

Norfolk  Downs  {Quincy).  Mass. 
Boston  Gear  Works 

Try  Formica  Gears 
You'll  Stick  To  Them 
WE  HAVE  never  heard  of  a  machinery  user  who  has  tried 

Formica  silent,  shock-absorbing  gears  and  pinions  thor- 
oughly, and  then  returned  to  rawhide  or  the  older  materials. 

Formica  lasts  longer  and  stands  up.  It  costs  much  less  in 
the  long  run  or  figures  from  the  standpoint  of  cost  of  service. 

It  avoids  shut-down  of  machinery  while  new  parts  are  secured 
or  installed.    And  it  does  the  work  as  well  as  any  material. 

Formica  gears  are  not  difficult  to  cut.  The  gear  cutter  of 

experience  gets  a  perfect  result  every  time  —  on  his  ordinary 
cutting  machinery. 

Progressive  gear  cutters  push  the. material  because  it  gives 

satisfaction,  and  builds  business — and  they  foresee  the  time  not 
far  distant  when  it  will  dominate  the  non-metallic  gear  field. 

Let  Formica  engineers  give  you  the  fads. 

THE  FORMICA  INSULATION  COMPANY 

4640  Spring  Grove  Avenue 
Cincinnati,  Ohio 

ORMICA! 
Made  from  Anhydrous  Redmanol  Besins 
SHEETS      TUBES      RODS 
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Consult  any  of  these 
Authorized  Agents: 

Baltimore:  Gen'l  Machy.  &  SuD.  Co. 
Boston:  Nutter  Electric  Equip.  Co. 
Buffalo:  McCarthy  Bros.  &  Ford. 
Cleveland : 

Strong.  Carlisle  &  Hammond. 
Detroit:  Harry  D.  Chapman. 
Los  Angel**: 

Herberts  Machine  &  Supply  Co. 
Ne«-  Orleans:  A.  M.  Lockett  &  Co. 
New  York:  Barnes  Foundry  Co. 

Neal  &  Brinker  Company. 
PhUadelphia:  E.  M.  Hanson  &  Co. 
Pittsburgh:  L.  D.  Reed. 
Portland,    (Ore.) :  Power  Equip.  Co. 
San  Francisco:  Walter  S.  Leland. 
Spokane:  General  Machinery  Co. 
St.  Paul:  St.  Paul  Electric  Co. 
Tampa:  Pierce  Electric  Co. 
Trenton:  Trenton  Electric  Sup.  Co. 
Washington,  (D.  C.)  :  Barber  &  Ross, 

TITANi 
Portable  Electri.. 

DRILL 
A  real  TOOL,  not  a  mere 
"piece  of  machinery."  Light, 
strong-  and  durable.  Equip- 

ped with  thumb-operated 
switch,  which  uses  power 
only  when  gripped.  The 
Titan  is  made  in  one  size 
only,  %  inch.  This  single 
type  and  large  production 
make  the  low-price  possible. 
The  Titan  is  used  and  en- 

dorsed by  many  of  the 
country's  largest  plants. 

Only 

$3500 
Equipped  with  special  West- 
inghouse  motor,  keyless 
chuck,  and  ball  bearing 
thrust. 

Light  weight,  perfect  bedance* 
simplicity  and  durability.  The 
easiest  drill  to  operate  ever 
built. 

Titan  Mfg.  Co.,  140  S.  Dearborn  St.,  Chicago,  111. 

SiiniiiiiiiiiiniiiiiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiJiiiLiiiiiiiiiiiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiuiiuiiiiiniiii'ii^     aiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiriiiimiiiiiiiiiiiiiiiiiiniiiiiriiriiiiiiiiiniiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiig 

^^RINDERS 
BUFFERS REAMERS 

The  first  time  a  mechanic  puts  his  hands  on  a  U.  S.  Portable 
Electric  Drill,  he  knows  instinctively  that  he  has  found 
the  tool  he  has  long  been  waiting  for.  Light.  Balanced. 

Air    Cooled.      Won't    overheat.      S.K.F.    ball    bearings. 

Ask  /<"■  catalog  20-F. 

Jacobs  Chucks 
Standard  Equipment 

3^  tlNlTBD  STATES 
^ECTmCAL  TOOLCOt 

CINCINNAtl^OHIO, 

District  Sales  Offices 
and  Service  Stations 

Boston  Milwaukee^ 
Chicago  Minneapolis 
Cleveland  New  York 
Columbus  Philadelphia 
Detroit  Pittsburgh 
Houston  St.  Louis 
Kansas  City.  Mo, 
Complete  stocks  carried  in  all service  stations 

"'"OLEDO.   OHIO Many- Purpose 

TOOL 

has  a  score  of  uses  in  every  plant.  Handy 

and  portable,  ready  \  rever  there's  a 
lamp  socket,  and  used  .  ..  ('emagnetiring, 
soldering  and  spot  annealing,  and  etch- 

ing.    Write. 

SiiinilitMinMinriiiiriiiriiiiiiiiiiniiiiiiiiMiniiiiiiiuiinMiiiiiiiiiiiiiiiiininiinriininiiitiiiriiiiiiniiiiiiiiiiiiniiiiiiiiMiriiiri  friiiiiiiiin 

aiimutiiiiiuiiiiiiiiiiiiniiiiiiiiiiiiiniimiiiiiiiiiimiiiiiiiiiiiniiniiiiiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiiiiiiiiitiiiiiiuiiiiiiiiiiiiiiiiiiii 

BOSTON 
i  I 

I  405  Spitzer  Bldg.,   Toledo^   Ohio  | 
?iiiiiMMtinrinriiriiitiirrinrniMnriitriiriiirinriiiriiirinriniinMitiiiiiiirintin(iiriiiMiniiiMitMitiiiiiiniMriiiiiiirinMitiiniitiumiiniB 

tfiiiiiiiniiniiiiiiiiiiniiinimiimimiiiiiiiiiiniiniitiiiniinHiiimimiiiiiiiiiiiiiiimiiiiiuimimiiiiiiminiiiiimiiumim^^^^ 

Send  For  New 

1923 

CATALOG 

BOSTON  GEAR  WORKS       | 
Norfolk   Downs,    Quincy,    Mass.  | 

GEARS    I 
iiiiiiiiiiiiiiiniiniiitiiiiiiiiiiiiiiiniittiiHiiiuiiiiiiiiiiiiiiiitiiiiiiiiiniiiiiiniiiiiiiiiiiniiiiiniiuiiitiimiiiiitiiiiiiiiMiiiiiiniHiiiiiiiiK' 

ijllliinitiiMllliilillllllliriilintiMiriiiiMinniMrtiiiinriMMiiiiitiiiitiiiiiiininiiMiiiiiiiniitiiiMiiiMirriiiiM)a 

Nothing    But    the    Best    in    Small    and  | 
Medium  Size  Gears  | 
You    can   enhance    the   life    and  i 
precision     of    your     product     by  = 
usinff  Massachusetts  Gears.  They  = 
are   made    of   the   best    material  i 
and  cut  to  the  closest  tolerance  i 
limits.     Added    to  these    factors,  i 
we  give  a  quick  service.  = 

Try  us  on  a  single  order.  1 

Massachusetts  Gear  &  | 
Tool  Company  | 
Wobum,  Mass.  i 

GRANT  GEARS 
Our  44  years'  experience  in  making  gears  is 
your   guarantee   of   satisfactory   service. 

Large  supply  of  stock  gears  always  on  hand 
for  immediate  shipment.  Gears  made  to  order 

— Any  size,   any  material. 

Estimates  and  gear  advice  cheerfully  furnished. 

GRANT 

Ask  for  latest 
catalogue 

WORKS 

I        151  PEARL  STREET,  BOSTON,  MASS.       | 
?iMiirMitMHMiniMntniiiiiHitiiitinMniiniMiMiiiiitiiriiiiiiiniitMiiiiiiMiiiiiiiiiiiiiiiitiiir'iiiiiiiiiuiiiiitiiiiiii[iii[iirriniiiiitiiiitiiuiB 

■niiiiiniitiiiiiiiiiiiiiiiiiitiiMimimiiniininiiiMnintiiiinniiiMuiitriiiiiruiinMniiniiiiiiiiiiiiiiiniiniintiimiiiimiimiiimmuiii^ 

Cut  Gears  | 
I    Peerless  Rawhide  Pinions   | 

The  Horsburgh  &  Scott  Co. 
I  Cleveland,  Ohio  | 
5inlllMniiniiiiiiiinMniiirinrilliiiiiiiiiiiiii)itiiniiiiiiiiiiiiiiiMi)tiiiiiiiiiiiiiiiiiiinriiniitiiiiriiiiilirliiiiiirMiriMiiiuiiiiniiiiiriiin(iiis 

gnniiiiinimiiiiiiiiiiiiiiiiiimiiiiiiiiiiriiiiiitirmiiilii   imiiiiiimiiiiiiiiiiliillllllllllllllllllllllllllllllllllllllllllll   llinilllii| r^y^^ 

AmiiiiimimiiiniiitiiiiiiiiuiiinMnnriiuiiiuiiiiiiiitiiiiiiiiiiiiiiiHiiiitiimiiiiiiiiiiniiiiiiiiiiiiiiDiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiuinr 

=  Stronrest  at  the  Base 
I  Where  Others  are  Weakest 

I  Catalogue  .Vo.  265 

I     Niles-Bement-Fond   Co. 
I  111   Broadway,   New  York 
SiiiiuiiiniimiiiiiiiiiiiiiiriiriiiiiiiiiifiiiiiiiiiiniiuiiiriiiiiinriirriiirMniinMiiiiiiii'iiiiiiimiiitiiiiiiiiimiiiininmiminiiniimmniia 
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aiiMiiiiiiiiiiiiiiiiiiiiuimiiiiiiuiiiiiiuiiuiiiJiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiuiiiiiiiiiiiiiiiuiiuiiiuiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiii      jiraiimiii   i   miiiiiiimiii   iiiimiiiiiimiiiiiimiiiiiimiiraiimimiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiii^ 

Westinghouse  Motors 
FOR 

Driving  Machine  Tools 
Every  type  and  size  for 
every   kind   of   service. 

Westinghouse  Electric  &  Mfg.  Co. 

East  Pittsburgh 

OfRc€S  in  4S  American  Cities 

nMtrmrNrtMHinrMitMttrntmrimittttMiiiiimmiitMmnifntMntinimiMiitMiniiimiiiiiMnmitrMrMiimirMirMitMitinimim 

H"uiuiniiNiiMiiniiiNiiiniiiiiiMiiiiiiininiitiii[iiriiiiiiiitiniiriitiNiirniiiii[iiiMiiiiiiiiiiiiiiiii[inriiiiiiiniiiiiiiiiiiiiiiuiiii[iiiiiiiiii>: 

I  Among  other  things 
I  we  manufacture  the  U.  S.  Sensitive 
I  Floor  Drill  pictured  here;  a  simple, 
I  sturdy,  accurate  macliine. 

I  The  U.  S.  Hand  and  Weight  Feed 
I  Milling    Machine    is    ours    too;    it 
I  saves  time  and  money  on  light  mill- 
I  ing  operations. 

I  fV/iy  not  send  for   our  catalogue? 

I  THE     UNITED     STATES 

j  MACHINE     TOOL     CO. 
i  Cincinnati,  Ohio,  U.  S.  A. 

TRADE 

MARK 

Smooth  finish 

Easy  to  pull  in 
Safe  and  Satisfactory 

Quick  delivery 

0 
MANUFACTURERS 

aoi  DEVONSHIRE  ST.   BOSTON  9 

CHICAGO  SAN  FRANCISCO 

rillllllllllMIIIIIIMIJIIIIIMIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIinilllllllllllMirilllllllllllllllllllllB 

v'FiiiniiimimiiniMitinnMiiiiiiiiMtnitiiitiiniiiiiiniiniMiiiniiiiiiiiiiiiniiiiiMiiiiiiiiiniiniiiiiiiiniiiiiiniiiniiititriiittiitiiMiiiMiiv^ 

I  MPERIALSoEOUIPMENr 
IE       PROCESS 

A  new  mixing  principle,  accurate  regulatioi*  of  gases,   eight  =  = 
torches   in   ONE — are  exclusive  IMPERIAL  features.      Tlie  1  i 
Imperial   Generator   makes    acetylene    2    to    4    cents    cheaper  =  = 
per   foot  than   you  can    buy   it.      Write   for  catalog.  =  = 
Imperial   Brass   Mfe,  Co.,   1814   W.   Harrison   cJt..  =  S 

Chlcaeo  =  £ 
F^iiiinitiiniiiiiinimiiiMMiimiiiiiiniiiiiniiiiminiiiiiiiMiniiiminiiniiiiMmiiiiiTHniiiininiminiiiMmmiininiriiiiiMiinH^  jiiimiiiiiiiimiimiiiiumiiHiiiiiiiiiitiimiiiiiiiiiiiiiiiiiMiiuiiiiiiiiiiiiiiii   tiiiiiiiiiinmifrmrmiiiiiiiimii   iiiimmiitiimiiiii 

uiiiMitiiiimiiniiHriiiiiiinMnMinMHiiMitrniiiiMtiiiiniiiiiMiiiiiinMiiiiiiiiiiiiiMiiMiriiiiMiitiiuiiinMitinuiiiiiiuiiuiiiminimnhi? 

eiiiiiiniiuiiiniiniiiiiMnniiriiiiiiintiiiniiii[iiiiiiiiiiiiiitiiiiriiimiiiiiiitriitiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiitiiiiiniiiiitiiniiniiiiiiiiiiiii 

RANSOM 
I  Motor  Driven,  Belt  Driven,  Dry,  W«^ 
I  Floor  Type,  Bench  Type 

I  GRINDING  MACHINES 
I  for  Snagging  or  Tool  Grinding  ̂        ̂ 

i  RANSOM  MFG.  CO-T  Oskosh,  Wis. 

giiuuiiiiiimiimiiiiiiniiiiiiiiiiiiMiniiiiiiiiiiiiiiiiiimiiiiiiiiiiimimiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiuiiiimiiiiiiiiiimniiiiiiiuiiiig 

f    ff       Portable  Electric  | 
Tools,  Drills,  Grinders,  | 
Reamers  and  Buffers      i 

Send  tor  your  copy  of  our  interesting  Bulletin    | 

THE  HISEY-WOLF   MACHINE  CO.,    Cincinnati,  Ohio   | 
^  ,^  AgentB  in  all  PrincilKU  Cities  | 
^miniMiriiiiiMiiiiniiiiiiiimimiiiinmiiimitiiitiiiniiHiiiniiiiiiiiiiiiiiiniiitiiniiitiiiiiiiiiiitiiitiiiiiimiiiiiiiniiniinmiiiiiiimiiiii* 

•::.'iitiiiiiiiiiiiniiiniiiiiiiiiiiiiii[tiiii[iiiitiiiitriiiiiiiiiiiiitiiMiiriiiiiiiirtiiniiiitiiriiii[iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiriiitnitiniiitf 

I  Portable  Electric 

I  Drills  and  Grinders 
I  Complete  line  of  sizes  suitable  for  D.C. — A.C 
=  and  tJniversal  current  tested  to  U.  S.  Navy 
=   requirements. 

I  The  Neil  &  Smith  Electric  Tool  Co, 
I  CINCINNATI,  OHIO    , 
^tlimiiiniiiiiiiitlllltiiiuiiiiriiiiiiuitiintiiiiiiiiiiiiiMitiinriiiiMniiiitiiiiiiiliilitiiiiiiiiiMir 

Type  = 

L2U— %  In.   I 

VniTersal  S 

Catalog  Nb  9   I 

'iiitiiuiiiiiiiiiuiiiiiiiiiiuiiuiiiunlllir 

BURKE  ELECTRIC  CO. 
A.C. 

D.C. 

ominnriniiiMmniilltiiitiiiitinuinmniiniiiniiMiniiiitiiiniiiiiiiuiilliiiinMiiiuiiMiiinMiriiiitntiiiitiiiiiiiiniliiiMinilininiliiiig      HilrllliiiniiiiiilllflllllliniliniiitiiiiiMillilltiMltlllllinuiiiiuillllllllililllllilliliilltMlltllllllllMlllinillllllllMUllllllinilllllllllllllllTi 

I  POWERFUL 
I    22-LB.        GRINDER 
§  1  H.P.  universal  motor  for  wide  range 
=  of  grinding.      Machine  and   eQuipment 
S  complete    at     one-(|uarter     the    cost    of 
S  a   large   unit.     Investigate  at  once. 

I       ARVA   STROUD 
M     1709    Woolworth    BIdg. 

I  New  York  City 
:TiiimiimiimimniiiiiiuiimiimiimifmiiMJiMntiiimiuiiiiimmMiiiMniiiitiiiiiiiiMiimimiii)iimimiimitinMiiirMim 

animiHiiiiiiiimimiiiiiiimiiiiiiniimitmimiiiiiiiiiiintiiiriniinMninnriniriiiiriiitinriiiiiiiitiirriiiiiiitiinrrMiriinriiiiiiriiiniiinu 

Designed  as  a  Unit     | 
It   is   impOBsible   to   adapt   a  standard  i 
motor  to   a  tool   grinder,   and  g^et  the  i 
beet  results.     This  motor  was  designed  i 
for  this  particular  grrinder.     Note  the  = 
flat  front  which  makes  it  possible  to  = 
grind  on  .both  sides  of  the  wheel.  | 

FORBES  &  MYERS.  I 
I  170    Union   St.,   Worcester,   Mass.       = 
%HimmiiiiiiuiiiiiiiimiiifuiiiiiiiiiiiiiiiiiiiitiimiiniiiiiiiitiiiiiiiniiitiiitMitiiiiniiniiiniiniiiniiiiriiiiiiiiiMiiiiiiHiiiiiiMitMii^ 

ERIE,  PA. 
MOTORS  Sg;  GENERATORS 

I    MOTOR  GENERATORS,  ARC  WELDING  EQUIPMENT 
I       Saleg  Officer:     Buffalo.  Cleveland.  Detroit,  Erie,  New  Yorll,  Pililadelptiia  Pittsburgti    § 
=      Sales  At/tncien:   Underwood  Kiectric  Co.,  Cincinnati;  W.  T.  Osborn.  Kanias  City    S 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiMiiiiniiiiuiiiTiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiB 

^niiiuilitiiniiiiMniiiiiiiittiiMtiiiuiiiMniiintiiiuiiiniiiiiiiiiuiiiuniUMiuiiitiiuiiitiinitiit[iiuttiiuiiuriniiiniiiiiinniiiMiillilllliE 

  RELIANCE  MOIDRS^  | Reliance  Blectric  &  Engineering  Co..  1044  Ivanhoe  Kd..  Cleveland,  | 
nHirtiiMiiiiiiiiiiiiMiiiiiMiniiiiniiiiiiiiMiiiiiitiiitiniriiiittiiiiiiiiniiiiiininniiiiiiiitiniiiMiiiiiiiMiiniiiiiF 
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mniiiiimmmimimiuumiiimiiiiiiiiniirauiiiimiiimiminmmiiirairairminiiiiniuuiiuiiuiimiuiuimuiiimiiuuilllllU^     sn   »   »   uiiitiiminiiu   um   iiiiiiiiiiuiiiinimiiiiiniiiiiiiHiittuiuiiiiiuuiiiiinuaiiuiuiniiiniuiiiiiiiiimnE 

Quality  &  Price 

IT  is  upon  these  two 
factors,  more  than 

any  others,  that  manu- 
facturers of  electri- 

cally -  driven  appli- 
ances must  today  base 

their  production  and 
sales  efforts. 

Producing  motors 
with  the  viewpoint  of  the  appliance  manu- 

facturer always  in  the  foreground  is  the  pol- 
icy of  The  Master  Electric  Company. 

How  Master  Quality  and  Price  can  assist 
you  in  increasing  your  sales  is  told  in  a  new 

booklet,  entitled  "Quality  and  Price."  Write 
for  your  copy  today — it  will  be  of  interest  to 
anyone  who  buys  motors  or  designs  electri- 

cally-driven appliances. 

THE  MASTER  ELECTRIC  CO. 

442  First  St.,  Dayton,  Ohio 

MASTER 
40°  T& OTOR S  40° Repulsion"    \j    a     41/    u    r>      "Polyphase Induction       /8t0l/2  n.l  .    Direct  Current 

tSfram 
Type  MPS 

I 

11    i 

M-hp.  Motor 

Originatort and  Manufacturers 

We  Make 

Flexible 
ShafU 

and 

Equipments in 

Several  Sizes 
and  for 

Many  Purposes 
This  Type 

MPS 

is  a  splendid  outfit  for 
the  Metal  Pattern 

Maker  and  for  gen- 
eral use  in  the  Ma- 

chine Shop  or  Tool 
Room. 

nHniiiiiiiiHiiiiiiiniiiitiiiiuiiiiiMiiiinuiiHiiiinimmutimiiiiiuiiuiMtHiiiiiiiiniiiuuirMuiiitHiuHHniiiniiiniiiiiimNlliitfi 

illiniiinrriiiniiiiiiiiiiriiirriiiiriiirriiniiitiiiiriniiiiiiiiiiriHiiiirriiirriiiiiiiiriiniinriiininiiiiMniiitiiniHiiiiiiiMiiiriiiiiiiriintiiiiiii'^ 

NO  machine  shop  can  be  up- to-date  unless  it  is  equipped 
with  the 

Multi-Graduated    Precision 
Grinder  and  Precision  Thread 

Lead    Variator 

Send  for  Hand-Book   and  Catalogue 
on  "Thread  Grinding." 

"Cold-Set"  Diamonds  do  not  require 
resetting — Send  for  Circular. 

Precision  and 
Thread  Grinder 

Mfg.  Co. 
3  S.  2l8t  St., 
Philadelphia, 

Pa. 

i  Write  for  Circular  or  Catalog 

N.  A.  STRAND  &  CO. 
I  625  W.  Jackson  Blvd.,  CHICAGO 
c  = 
qiiniiMiitiiiniHuitiiiuiitMiiuinMnnitiiiiiimiiiMiniiMiiiiiiiniiHimiifiiiiiimmiimiiiiiiimmimiiifwiiimnniiiinmimiiuim 

HiinrininiiiiiiiMiiiiiniiniinumiiriiiiiinrrniiiniiiiiiniiniiiiiMiiiniiniimimiiiimiiiiiiirrinMiiiiiinimiiiiiimiiiiiimiiiiiwiiiifi^ 

=  § 

I  High  Production  i 
i    Without  Sacrificing  Accuracy    \ 

The  Detroit  Centerless  Grinder 

DEnoT/VycHroEToM.^u»NY 
>*i^        6523-45  St-AntoineSt.  ^"^ 

?j|iiiiiiiiiriiiiriiiijiiiiiiiiciiiiniiiiiiiiiiiiniiiniiiiiiiirriiiiiiiiuiiiriiiiriiiiriiiiriiiiiiiiiniiiiiiiiiiiiiriiiriin   jiiiiniiiiijj   muiS 

inillllutiiiiiiiiiJiHiiiiHumuiiiiiii   iiijj   Jiiiiiiiiiiiiurriiri   ri   um   iiuiinjHijiijirriiinjiiimiijiiimiiiniiir'.£ 

Of  what  does 
VALUE  consist? 

Moderate  price  alone 
does  not  mean  g^ood value  unless  all  the 
important  units  are  of 
known  quality,  such 
as  are  found  in  all 
Blount  Grinders.  May 
we  send  specifications 
for   comparison? 

J.  G.  Blount  Co. 
Everett,  Ma»».,  U.  S.  A. 

nHiirriniimmiimiitiiHMiHiiiiiiitiimiiiiiiiirHiimimimitiiiiinimimmuiimiiiimimimiiiiiimiiiiimiimiiiiiiiuiiMiiniimiiN 

!iiiiiiiiiiiiiiiiiiiimiiiiiiitiiiiiiiimniiiiiiiiiiiiiiiiiiniminiiiniiniiniiiiiiiiiiiiiiiiiiiinn«iH||Miiiiiiiipii|iiuitiiiitiiM»^ 

I  FITCHBURG  | 
I  Cylindrical  Grinding  Machine  | 
I   Various  sizes,   both  Power   Feed    and   Hand    Operated,   for    | 
I   work  up  to  54  inches  in  length.  | 

I     FITCHBURG  GRINDING  MACHINE  CO. 
I  Fitchburg,  Mass.,  U*  S.  A.  i 
^iiiMttiniiiiiiiniiniimiiiiiiniiiniinMniMniiniiiiiiiiMiiKiniiiriiiniiiiMiiMtiinriiirinuiiMiiiiiuufiimimiHiiiiMiimiimiiiniin^^^ 

£mMnriniiiiMinMinMniiiniimiiiiiiminimimiimmiiiiiaiiiiiiiiuiiiiiimiiiininiiiiniinirnrintiiitriitiiiiiii)iirnitiiiniiitiiiiitiP. 

i  f*  A  w^w^  A  ̂ ««rr^"  SURFACE  I 

ARRASIVF  GRINDING  i 
/^DlXrlOi  V  SLi        MACHINES    i 

Illllllimillllllllllilllllijiiliiliiiiiiiiiillilliiiiiinililliii>iiiiiiilliiiiiniiiiiiriitiiiininrinillicriminiiiiii|rii:iiiiiiiiiiiiiiiiiiiiiijiiiiiii§ 

I  Either  Horizontal  or  Vertical  Spindle  § 
I  Type,  Countershaft  or  Motor  Drive  I 

I        ABRASIVE  MACHINE  TOOL  CO.,  East  Providence.  R.I.       | 
5miiiiiMiiiiiiii)iriiiriiitiiiiiMii'jmiiw;iiiiiMiiiiiniin:iuirnriinniniiiiiiininiiiiniiiii(ntminniiitriiiitiiiiiMtti>]irMniiitiiminn5 
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"DILLON^' ELECTRIC  GRINDERS 
AND  BUFFERS 

For  super-production  on  small  tools,  castings  and  special 
finishing  of  all  kinds,  the  DILLON  Line  is  a  favorite  in 

many  of  America's  biggest  shops. 

Medium  Duty 

Medium  Duty  Grinders  and  Buffers  made  in  yi,   1   and  2 
H.P.  capacities.     Pedestal  or  Bench  Type. 

Heavy  Duty  Grinders  and   Bufifers  made  in  3,  5  and  7j^ 
H.P.  capacities.     Pedestal  type  only. 

Alternating  or  Direct  Current 

Write  for  Bull-eti"* 

THE  DILLON  ELECTRIC  CO. 
CANTON,  OHIO,  U.  S.  A. 

jiiiiiiiiniiiiiiiiiiiiiiiintiiniriiirnitiiiiMrtiinrinttiiitMiriiiiriiriiiiiMiiiiiiMiiiniMniiiiiiiiiiMiiiiiiiiiiiiiiriiirHiriiriiiiiiniiiiiiiiniifV^     jiniiiriiniiiiniiiiiiiuiMMiniiiiitiiitMiiniiiniiniiiiiiiiniiiiiiiniiiiiiiiiiiniiniiiiiiiinimiiiinnmininiiiniiiriiiTTniiiiiiiililillliiiiii 

They  run  COOL— 
Vitrified  wheels  run  cool — never  gum  or  glaze — 
they  retain  their  original  hardness  and  porosity. 

They  contain  "Vitalum"  unexcelled  for  cutting 
steel.  And  they  are  bonded  by  the  "Vitrified" 
process,  which  makes  the  bond  almost  as  hard 
as  Vitalura  itself.  Request  booklet  from 
Vitrified  Wheel  Co.,  Westfield,  Mass. 

I      GRINDING  WHEELS      |  | 
^irininiiiiiutiiiiiiiiiiiiniMiiiiiiiiiiiiuiiiiiiiiiniiiiiMiiiiiiiruiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiriiiiiiiniiiiiiiiiiiiiiiiiiifiiiiiiiiiiriiiiiiriiiiiHR     | 

UiimiiiiumMiiiiMiimiiiimniMiimiiMirmiinirMimnMiirmiriniMiimimiiMimiimiiMiimimiitiiiimiimiriiimiMiiMiiMiiiinriit^      = 

I  WHITNEY  CYLINDER  GRINDER  I    I 
1    For  grinding  all  kinds  of  Gasoline  Engine  Cylinders  as  well  I      E 
5    as  work  too  large  or  too  heavy  to  revolve. 

Industrial  Diamonds 
The  Wheel  Trueing  Tool  Company, 
through  its  overseas  connections,  can 
furnish  industrial  diamonds  in  any 
grade,  size  or  quantity.  These  diamonds 
are  sorted  into  packages  that  will  meet 
the  individual  requirements  of  your 

plant. 

Next  in  importance  to  buying  diamonds 
that  exactly  fill  your  needs  is  the  proper 
mounting  of  the  stones.  Our  laboratory, 

the  largest  of  its  kind,  is  devoted  ex- 
clusively to  the  making  of  our  perfected 

mountings  and  to  working  out  our 
unique  factory  cost  keeping  service  to 
diamond  users. 

New  Dial  Indicator 
(Patents  Applied 
For)  Insures  best 
worlc  even  with  an 
Inexperienced  oper- 
ator. 

^[heel'^eingP|ool  Q), I  I  DIAMOND  TOOLS  FOR  EVERY  MECHANICU  PURPOSE 

I     f   9130  PENOBSCOT  BIPO.  DETROIT.  MICH 
B27  FIFTH  AVE..  N.Y.  CITY  WINDSOR.  ONT. 

OREAT  NORTHERN  BLDO.,  CHICAGO       ST,   CATHERINES.    ONT. 
ENGINEERS  BLDO.  CLEVELAND 

i  Baxter  D.  \t'lii(ney       ̂ ^^^^^^^^^^^^h  i  =  =  ̂ ^==   
&  Son,  inc.  ^^^^^^^^^^^^^mtr  i  =  =  ̂    

=     Wlncliendon,  Mass. 
E  U.   S.  A. 
^iiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir  r.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiuiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis 
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THE  BLANCHARD  NO.  16-A 

AUTOMATIC 
SURFACE  GRINDER 

A  machine  bearing  the  same  relation  to 
the  ordinary  Surface  Grinder  that  the 
Automatic  Screw  Machine  bears  to  the 

Engine  Lathe  1 

No.  16-A  Automatic  Grinder 

This  machine  is  automatic  in  every  respect — 
the  operator's  task  is  completed  when  he  has 
placed  the  work  on  the  machine. 

The  machine  completes  the  grinding  operation 
in  one  pass  under  the  wheel,  measures,  unloads 
and  completely  demagnetizes  the  work.  An 
automatic  device  controls  the  wheel  and  main- 

tains size  without  the  operator's  attention. 
An  automatic  washing  machine  may  be  added 
so  that  the  pieces  pass  through  it  upon  leaving 
the  chuck  and  are  delivered  to  the  holding 
receptacles  washed  as  well  as  demagnetized. 

"A   Better   Product   For  Less   Money!" 

[BLANCHARy 

Ask  us  about  this  interesting  machine. 
Write  Today! 

THE  BLANCHARD  MACHINE  CO. 
64  State  Street,  Cambridge,  Mass. 

Jflifi"   '   iiiiiiiiiiiiiiiiiii   iiiiiiiiii   iiiiiiiiiiinniriiiillllllllimilllim   lllillll   iiimiiiiirriiiiiiiiiaiiin 

Piston  Pin  Perfection — 
— can  beet  be  obtained  and  at  the  lowpst  cost  on  a 
Santord  Centerless  Cylindrical  Grinder. 

A  roughing  cut  or  glaes  finish  can  be  obtained  with  equal 
simplicity  ol  set-up.  Production  in  some  plants  average 

1000  pins  per  hour,  working  to  limits  as  close  as  .0002") inches. 

Besides  piston  pins  the  Sanford  will  show  unusual  produc- 
tion figures  on  all  cylindrical  work  up  to  6  in.  diameter 

by  20  In.  lengths. 
Write  for  your  copy  ol  Bulletin  A 

I  The  F.  C.  Sanford  Mfg.  Co. 
I  Bridgeport,  Conn. 
nuiiiiiiuiitiiiiiiiiiiiinniiiiiHiiiiiiiiiiiitiiininiiinintiiiiMiiiiiiiniimiinMitiniiiiiiniiiHiiiiiiiiiiiiiminiiiiiiiiimtiifuiHiiiiiiiiiui^ 

giniiiiiiiiiiMirtiniiiiiiiniiirriiiiiiitiiiitiiiiiiiiiiiiiiniiniiiiiiiiiiiiiniiiiiitiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiminiiiiniiniiiuiiiriiitiimiiU!i 

I      BRYANT  CHUCKING     I 
!      GRINDER  COMPANY     I 

SPRINGFIELD,  VERMONT 
Builders  of 

Hole  Grinders 

Hole  and  Face  Grind- ers 

Deep  Hole  Grinders 
.  D.  S.  Pat.  Off. 

5itMiiiiiiiiniiniiiiiiiiiiiiiiiiuiiniiiriiiiiiiiiiniiiriiiiiiiii!iiiiiiiiniiiiiii!itiiriiiiiiiiiiiiiiuiiiiiiiriiii)u[iiiit):iiimnitiuiMniiiimniiii; 

2iiiiiiiuiiiriiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiriiiiiii>iiiiiiiiiiiiiiuiiuiijiiiiiiiiiiiiiiiiiuiMiuiiiiiiiiiiiiiiJiiiiiiii>iiiiiiiniiijuiuiiHi£ 

CHICAGO 

Besly    Disc    Grinders 

and  Ring  Wheel  Grinders 
The  largest  and  most  extensive  line  on  | 
the  market.        >  | 

Write   today   for   Besly   Grinder    Catalog.    | 

I  CHARLES  H.  BESLY  &  COMPANY,  CHICAGO,  ILL.,  U.S.  A.    | 
SiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiriiiiiiiiliiiiillllMiiiiiiiiiiiiiMiiutuilliiilliiiiiiiiuinlllilMiriiiilllliiiiiiiiiimiliiiiiimiimilUilK: 

^iiiniiiiiiiitiiiiiiiiiiiiiiiiiiiiniiitiiuiiiiiMiliiiiililllliiMiiii>':iiiiiii>uiittii(ii,iiiiuMniiiiiiiiiiiniiilliniininiluiiniiuiiiuiiiiilllllii^ 

I    Grind    Your   Shop    Costs   with   e. 

I  Marschke 
I  Economy  Grinder 
i  Built  to  give  unfailing  service  at  mln- 
i  imuni  cost.  Write  for  the  full  details. 
1    You'll  be  interested. 

I  Marschke  Mfg.  Co. 

I  Indianapolib,    Ind. 
aiiMiiiiiiiiiiirniiViiniiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiniiiitiiiiiiiiiiiiiiiiiiriiiiMiiiuiiiiiifiiimiiiiiiiiiiinimiimiiinimiimmimi? 
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Here  Is  Something 
You  Have  Long  IVanted 

No.  15 
Swing  Frame  Grinder 

Outside  Wheel  Mounting 

Large  Capacity 

Roller  Bearing  throughout 

Easily  Operated 

Low  Maintenance 

Belt  or  Motor  Driven 

Descriptive  literature  on  request 

The  Safety  Emery  Wheel  Co.,  2258  Columbus  Ave.,  Springfield,  Ohio 

^imirniuiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiin   iiimimiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliJiiiiiiiiuiiiiiiiiiiiiiiiiir^    ^iiiijiiijiiiijiirii   Jiiiiiiiiijiiijiiiijjiiijiiiiijiriiirijiiiiiiiii   in   iiiiii   riiiiijiiiiiiiiiiirii   iiiiii   ri   iie 
100  SHACKLE  BOLTS  GROUND  IN  30  MINUTES      I 

DimoRE^GRiMDERS 
ACCURATE,  adaptable, 

.  convenient.  Endorsed  by 

the  world's  foremost  mechani- 
cal experts.  Thousands  now 

in  use.  Made  in  six  styles  and 
sizes.    Write. 

Wisconsin  Electric  Co.  I 
2759  Sixteenth  St.,  Racine,  Wis.   I 

I  No.  3  Multi-Speed  Grinder  | 

7iiiiiniiiriiiiiiiiiiiiriiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiuiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiuiiiHiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiF 

ililiiiiMiriiiiiiiitititMiiMiiiniiiiitlliniliniiniiniinMiiliiiiiiniiiiMiriiiitiniiiriiiiniiiiiiiiiiiiiiiiiiniiiimiiiiiimmiriiiiniiniiiiMiriu 

DRILL— TAP— CUTTER 
TOOL— DISC  AND    SURFACE' GRINDERS 

Printed  Matter  on  Reguest 
GALLMEYER  &  LIVINGSTON  CO. 

12  Campau  Ave.,  N.  W.,  Grand  Rapids,  Mich. 
Successors  to  Grand  Rapids  Grinding  Machine  Co. 

Valley  City  Machine  Worlts 

II: 

2000  in  10  HOURS  ON 

CENTERLESS 

GRINDER 
=llIlllllllllll[[llll||Il|lllliJltlllllJlIIIIMIIlllllUlllllllllllllllllllllllllIIIIIIIIIIII[IlllllllllMUIIlllIJllinillltllltl<'.llllllllllllllUIIIIIlllltllNlT. 

ginmiiiiininiiuiiiiiuiiiinim   iiiiiuniiiiiimiiiiiiiaiiii.iiiiiiii   iiiiiuiiiiiiiniiiiiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiim! 

Grinding 
Machinery 

Polishing 

Machinery 

I  DIAMOND  r^^^CO..PRovn)o«Ej?j 
""'""""""   "I"   II   I   iiiiiiii   Ill   I   iiiiiiiiniiiimnii   iiiimiiiiiiiiiimii   i   iiiiiiiiiiiiiiiii:     :ii 

The   abovf  illustration   of   shoulder  worl?  represents  an  actnal  pro- 
duction   obtained    on    "The    Reeves"   Centerless    Grinder    in    a   large 

automobile  plant,   producing  a  popular  malte   of  car.    Only  one  cut  5 
was  necessary  to  remove  .018-in.  stoelc,  obtaining  a  very  fine  finish,  i 
This  production  included  truing  and  dressing  of  the  wheels  and  all  = 
other    incidentals    in    connection    with    a    day's    work.     The    drop-in.  I 
work  rest  which  is  an  exclusive  feature  of   "The  Reeves"  Grinder,  I 
inoreasca    production    very    materially    on    either    shoulder,    straight  i 
or  taper  work,  as  compared  with  the  ordinary  progressive  centerless  = 
grinding  methods.  = 

Write  for  Bulletin  AM-15  | 

REEVES  PULLEY  COMPANY  \ 
Columbus,   Indiana  | 

'iimiimintiiitiintmimiiiniriiiiiiiiiHiimiiiiiimiimiimiimimiiiiiuHiiiiniuMimiiitiiiMiiimtiiiiMmMiiiiuiimmimimmH^^^^ 
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_.iitiniiuiiiiuiiiiimiiiiMiiiilliiiiiimiilimiitiiiiiiii)iiiiiiiitiiirMii;iiiiiiiimiiii   riiiiniiiun mil   iiniiMiuiiniiiiiiiininiitnnij     arrtiiiiiiiiniiniuuiiuiiiiiiniinMiiiiHiiiiiiiiiiiiMiuiimiuiimiiMitmimtiiiiiminiiiiiiimiimiiiiiHiiiuiiiiUHnimiiiiuiiimimiiMi^ 

Rickert-Shafer 
horizontal, 
vertical 
and  radial 

TAPPERS 
respond  to  the  lightest  touch, 
and  yet  stand  the  terrific  stress 

of  high-speed  tapping  with- 
out undue  vibration.  Send 

for  complete  catalog,  also 
describing  the  unequalled 
R-S  die  heads. 

RICKERT-SHAFER 
Erie,  Pa. 

CO. 

New  York   Offloe:  50  Cliurch  St.' 
Cleveland   Office;   .•?80  Roekefeller  Bidg. 
Cinoiiinatl  Office:  C.  M.  Bigger  &  Co. 

Philadelphia  Office:  The  Bourse  BIdg., 
Machinery   Exhibit 

Detroit  Office:  66  W.  Larned  St. 

Chicago  Office:  11~  N.  Jefferson  St. 

Agents  for  Belgium :  Ateliers  De  Moor, 
Brussels 

Sigourney 
Sensitive 

Drill  Presses 

E       B 
=       c 

=       e 

Full  measure 

of  good  drill 

qualities 
Great  care  haa  been  taken,  in 
the  deeign  and  manufacture  of 
Sigourney  Drilling  Machines,  to 
ensure  ample  strength  and  speed., 
with  absolute  precision.  They 
are  fitted  throughout  with  stand- 

ard commercial  ball  bearings,  so 
that  replacements  may  be  made 
at  any  time,  without  trouble. 
The  spindle  and  its  moving  parts 
are  counterbalanced  by  an  open 
ioil  spring,  concealed  in  the  spin- 

dle bracket,  rendering  the  ma- 
chine extremely  sensitive  in  op- 

eration. Three  speeds  are  in- 
stantly available,  while  a  clamp 

stop  determines  the  depth  of 
hole  to  be  drilled. 

ATade  in  1.  2.  3  and  4  spindle 
floor  types,  and  in  two  sizes  of 
single  spindle  bench  type,  these 
good,  practical  machines  show 
real  economy  in  operation. 

Write  for  the  fuU  apeciRcationM 

Sigourney  Tool  Co. 
9  Sigourney  St.,  Hartford,  Conn* 

^AUummmnimniriiiimiiiunimiiiimiiiiminitiiiiiuiiiiuiiuuiiiiiimimuniiiiiiiiimiiniiiiiuiiiniunumiiimiHiimiium 

uniiitnii   imininiMMiiniMiuMitmimniiiiiMimiiiinmiimimiiiiutiiiriMiiiiiMiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiimmiiiiiniiiriiiiiiu 

DRESES  Simplex  RADIALS 

-.fiiiiiiiiiiiiifiiiiMiniiniiniiiiiiiiiiiiiiiiiiiMiiiiiifiiiniiiiMiiiiiiriitriiiiiniiiiiiiiiiiiniiiriiuiiniiitiimiiiiiiitiimiiiiniiiiuinminnii 

oriMtiiiiriiiMirMiriiiriMiiiiiiniinMnrriiiHirMiiiniiiiiiiiiMiiNiiiiiiiniiiniMuiiiiMniinniiiiiiiiiiiiiiiiiuiiiiiifiiiiiiiriiiiiniiiiiiinRib 

Buy   the  | 
best  and  | 
have  no  | 
regrets.  | 

The  Dreses  | 
Machine  | 

Tool  Co.  I 

^, 

A   Word   That   Helps   You 
Toward  Better  Business 

Boefer  Drillers  and  Auxiliary  Drilling  Heads  drill  their 
way  through  doubtful  times  with  a  degree  of  economy 
that  lipeedi  the  coming  of  better  business  to  your  shop. 
Hoefer  Is  the  pass- word  that  admits  better  drilling 
methods.     Put   it   up   to  Hoefer  and  put   it  over. 
THE  HOEFER  MFG.  CO.,  FREEPORT.  ILL. Biuiiches   in   principal   cities. 

Cincinnati,     O 

niiiniiiniiniiiiiniiiiiiiiiniiniiiiiiiniiiiiiiniiniiiHMiiiiiiiHiiiiiiiiiiiiuiuiiiiiiiiMiiiiiiiiiuiiiMiiiiiuiiuiiiuiuiiiiuiiiiiuiiiMitiiiiiir: 

i!lll|iiJinnniinnilllili;Jiii)JJJlJ!JllJJJlJJJUJlllJm]JJ:iJJiJiunijiminiii!uiniiiiniitiiiiiniiiiiiiiiuiiiuiiiiiiuimiiiiiiiniiiniiriitiiit)ll 

s    K. 

niiniiiriuuMiiniiniiitiiniiiMiiiniiiiiiiiniiiiiiitiiiiiiHiiniiiiiiiiMiiiiiitiiriiiiiiiniiiiiiiiiiiMiiiiiiHiiiiiiiiiiiniiiiiiiiiiiiiiiitiiiiiittii^ 

ginniniiiitniiiiiiniiHiiiiiiitiitiiitiiiMiniiiMiiniiinMNiiMiiHiiiiiiHiiiiiiiMiMiiMiiitiiiiiiiuiiiiiiiiiiiii<iMiiiiiiiiiiiMiirmnmirnnti« 

I      The  Mueller  Machine  Tool  Co.       I 
I  Cincinnati,  Ohio  I 

I  Radial  Drills  and  Lathes  | 
Write  for  particulars  i 

Precision  Grinders  Speed  Production 
Write  for  Catalog. 

Wilmarth  &   Morman   Company 
Master   Grinder   Makers, 

1187    Monroe    Avenue,    N.    W, 
Grand  Rapids,   Michigan, 

Drill  Grinderg — Universal  Grinders 
Surface  Grinders 

nniiiiiiiiiiiiiiiiiiiiiiiiriiiiiriijiiiii|uiiiitliiuliiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiirliiiiiiiiMiriiiiiiiuii'i*<"iiiiiinib^ 

fliillHluiiiiiiiiimiiiiitniiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiMiiiiiiiriiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiilii^ 

I  HUNTINGTON  and  all  other  types  of 

I    GRINDING  WHEEL  DRESSERS 
I  Desmond-Stephan  Mfg.  Co.,  Urbana,  O 

I  Get  the  Catalog 
^llllllinilllllluiilitinniiiiiiniiiiniiiiiiiitiiiiiiiiiiiniHiiiiiiiliniiiiiMiiiiiiiiiiiiiiiHiiitiiiitiiitiiiitlluiiuiiiiimiiiiiiiiMiniiiM'Iiiiilo 

.■iimii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiiiiiiiiiiiiiiimiiimiiiiiiiii   iiuiiiiiimiiiimiiniiinimiiniiiiiimiiiiinnmuiiiniiiimiuc 

£iijiMiiiii[i]iliiiMiiiijtiuililiiniuiiniiiiiiuiuiiiiililiniiltMniiillltniiiiiunjtiiiii::i;iL:;iiuii>iiiiluiiltlliiii][iliMniiiiMHiiiiiiiiii^ 

OUR  CATALOG  I 
illustrates  and  explains  in  detail  f 

WESTERN      RADIAL      DRILLS       | 
KNOWLEDGE   SAVES   MONEY       | 

It   will    Day   you    to    have    our   catalog:   handy  i 
when  you  need  RADIAL  DRILLS.  | 

Weitem   Machine    Tool    Work*         I 

_^        Lake    A    Ninth    Streets,    HOLLAND,    MICH.  | ifiiiniiiniiiliiiiiiillllliillllttllllllllllliiilinillillllllMliniiiuiuiiiiiiiiliuiiiiiiiiiiiiiMiiiiiiiMiiiiiiilllillc 

HiiiiiiiiiiiiiiiiiiiiiiiiinuiiitiiiiiiiitiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiHiiriiiiiiiiiiniiiiiiuiiiiiiiHiiitiiiiiiiuiiiiiiiiiiiiiiiiiimiiiiiiiii'^ 

I  BATH  j 
I  Universal  Grinding  Machines  f 
i       for  Cylindrical,  Surface,  Internal,  Disc,  Tool  and  Cutter       I 
I       Grinding.  s 
I  Built  by  I 

I  Universal  Grinding  Machine  Co.  I 
I  FITCHBIRG.  M.\SS..  V,  S.  A,  | 

tiiiiiiiiiiimiitiiiiiimiiiiiiiiiimiiiiiiiiiiiiiiiiiintiiiiiiiiiniiiniiHttniiiiniinriiniininniiiiiiiiiimiiimiiiiimiiimmiiiiniimiiimiiR 
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iiniiiiiiiiiiujiiiitiiiiiiirrHiii>iiiiiiii[iiiHiiiniiiHiiiiiiirMriirtMiitinrriittiiirMiitiiiiiiiiriiiiiiiiiinriiiiMiiiiiiiriii[!iiiMirrimii'iitii(i"q 

E  iS 

\§ 
=  ss> 

i  #.? IS 

Spindle  speeds  as  high  as 

10,000  r.p.m.  can  be  main- 
tained indefinitely.  As  a 

practical  matter,  speed 
and  output  are  limited 
rather  by  the  man  and 
material,  than  by  the 
machine. 

Send  for  complete 

information 

Leland-GifFord 
Company 

Worcester,    Mass. 
U.  S.  A. 

IS 
it, 
niiiiiuiiiiuiiiu:iiiiiiiiiNiiiNiiiiNiiiiiiMitiiiiiiiiiMiniiiiirjmiiiiiHi)iiiihiiiiiihiiiiiiiiiniiiiiiniiiiiiuiiiuMiiiiiiiiiiiuiiiiiiHiiiiuu3 

aiiuiiHiiHMiiiiMuiiiiaiiiiiiiiiiuniiiiinmuiiuMiiiiiuiiiiiiiiiiuiiiiiiuiiiiiiuiiliiiiuiiliuiiiiuiiiiiiiuiUHiuiiiuiiillUIUl^ 

I       Greater  spindle 
I  traverse  on 
I       Silver  Uprights 
I  A  20-in.  drill  with  a  12  in.  vertical 
I  spindle    traverse.       Surely    here    is 
I  the    equipment    to    save   money   on, 
I  for   you   can    rely  on    it   to    handle 

I  sizes  and  kinds  of  work  that  now 
I  require     larger,     more     expensive 
I  machines. 

I  Write  for  details  now 

I       The  Silver  Mfg.  Co. 
I  Box  360,  Salem,  O. 
I  Established  1854 

?uiiiiiiiiiiiiiiiiiiIiiiiriiiiiiuiiiiiiiiiirtiiiriiirii'iitiiiriiiri]|iiiiiiiiiiiiiiiiiiiMitiiiiiiiMiiiiiiiiiiiiiiiiiiuiiiiiiuiiiiii]iriiir<iiiiiiiiiiiitiiiii^ 

(■nliiillinilluillllllllillJllllllllllllllllllllllJlllllllirillJIIIIIllllllMllllirlilllilliiniiiniiilJlllJllllJlllJllllJllJlllllllJilllJiiil   riiirljiiiir<: 

I  They  Encourage 

I  Operators  to 
I  Greater  Effort 
i  Your  men  naturally  feel  like 

I  putting  greater  effort  into 
I  their  work  when  supplied 

I  with  quality    equipment   like 

Morris 
Radials 

I  The  Morris  Machine  Tool  Co.,  Cincinnati,  O. 
I  Niles-Bement-Pond  Co.,  Ill  Broadway,  N.  Y. 

~aillHtllltliiltntriuililiriiiiMiriiirriiiiiiillriiilllllMiliiiit))irMiiriiiiiiittiiiiillllintllllllllllliiitiiiiriiiiiiiitililriiitiiillltiiilliiii 

More  Production  Per  Man 
The  solid  box  section  column  eliminates  spring 

and  reduces  tool  breakage. 

Chips  fall  away  from  work — jigs  are  practi- 
cally self-cleaning. 

Set-up  time  is  reduced — Four  sides  worked  on 
with  one  set-up  on  rotary  table; — five  sides  with 
a  universal  table. 

4^2  Hours  for  This  Job 
A — Drill,  4Si — 27/32  in.  holes  x  1-5/ 16  in.  deep 
B — Drill,  2 — 47/64  in.  holes  x  Hi   in.  deep. 
C — Drill  and  tap,  8 — %    in.  holes  x  lH  in.  deep. 

pipe  tap 

1% 
3% 
1% 

D — Drill  and  tap,    1 — ^4    'n- 

deep 

'£ — Drill  and  tap,   4 — M    in-   P'P*  tap  x 

deep 

F — Drill  and  tap,  2 — %    in.   pipe  tap 

deep 

G — Drill  and  tap,  2 —  %  ■  in.  pipe  tap 

deep 

H — Drill  and  ream.  8 — 2-11/16  
in.  holes  x  4  in. 

deep  (from  solid) 
J — Drill  2 — 3-3/16  in.  holes  x  2  in.  deep  (From 

solid) 

K — Face  and  back  face,  8 — 5  in.  diam.  bosses  x 
5/ 16  in.  stock 

Removing  294  cubic  inches  of  cast  iron  in  4  hours  and 
30  minutes,  floor  to  floor,  at  the  rate  of  1.1  cubic  inches 

per  minute. A  Few  Sizes  in  Stock 
You  can  get  the  benefit  of  this 

increased  production  per  man 
at  once.  Subject  to  prior  sale, 

following  machines  can  be 
shipped  immediately. 
Two— No.  1'^   (Sliding  Columnt 
One — No.  11  (Fixed  Column) 
Two — No.    »  (Fixed  Column) 
One — No.  4F  (Boring,  Drilling und  Milling) 

Mac/line  Tool  Division 

PAWLING  & 
HARNISCHFEGER 

CO. 
3810  National  Ave., 
Milwaukee,    Wis. 

THE  CADILLAC  MACHINERY  CO. 
LaFayette  &  Beaubien  Sts., 

Detroit.  Mioh. 
CRAM  MACHINERY  CO. 

Buffalo.  N.  Y. 
SEIFREAT- WOODRUFF  CO. 

30-23  So.  Canal  St..  Dayton.  Ohio 
505-.506  Gerlie  Bldg..  Oincinnatl.  O. 

THE  CLEVELAND  DUPLEX  MCHY. 
CO. 
1224  VTest  6th  St..  Cleveland.  Ohio 
PAH  Offices  Also  in  Principal   Cities 

HORIZONTAL 
BORING,  DRILLING  &  MILLING  MACHINES 
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YOU  can  obtain  sixty  per cent  more  Production  by 

the  use  of  our  double  Broach- 
ing Machine  over  any  single 

Broaching  machine  made. 

Let  us  show  you. 

j.N.''^''°r^'^co. 
NEW  LONDON,  CONN. 

Makers   of  Broaching  Machinery 
and  Broaches 

fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiiuiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

The  Gorton 
Heavy 

Engraving 
Machine 

Developed  to  meet  the  demand 
lor  a  heavy  Engraving  Machine, 
suitable  lor  cutting  dies,  steel 
stamps,  large  size  letters,  gun 
work,  lettering  bottle  moulds, 
and  many  other  similar  jobs  in 
steel,  brass  and  cast  iron. 
This  machine  makes  possible,  on 
heavy  engraving-  work,  the  game 
economies  that  our  smaller  ma- 

chine effects  on  light  work. 

Write  u*  today  for  full  detoiia 

GEO.  GORTON  MACHINE  COMPANY 
Racine,    Wisconsin 

iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiiiiiiiiriuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiimii 

No.   1-S 

iiiNiiiiiiiiiiMiiinHMuiiiiiiiiiriiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMimiiiiiirNimiiiiiiiiiiiiiiiiiiiuiimiiniiuiiiiiiiiiiiiiimiiiiiiii:mi^ 

Getting  Oil  and  Grease! Off  Quickly  j 

Use  one  of  our  Soda  and  Potash  Kettles  | 

for  cles^nsing  your  newly-made  machine  | 
parts.  And  for  removing  paint,  dirt  | 
and  grease  in  repairing  automobile  and  | 

machinery  parts.  Cheaper  than  gaso-  | 
line  and  less  dangerous.  It  has  many  | 

Other  uses.     Send  for  circular  and  prices.  | 

The  Gray  &  Prior  f Machine  Company  | 
69  Suffield  Street  | 

                                            Hartford,  Conn..  U.  S.  A.  | 
fllliiiliniilirilllliltlllinillliniiillinlilllllilliiiliniliililiiiiltiiiiiiitiiHliilliiuiiiliiiiiiiiuiniiiiniinimiiniiiiiilliiiiiiiiiiliiiimiiun' 

iMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiriiiiiiiiiiniriiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiMiiiiiiiimiiiiMiii^ 

Too  much  coal 

will  stifle  a  fire — 
and  in  the  same  way  it  is 
true  that  too  many  different 
ojwrations  must  cut  down  the 
output  of  screw  machines.  You 
can  increase  the  output  of  the 
latter  as  much  as  50  %  by 
turning-  over  the  light  tapping 
countersinking-  and  burrlnsr  to 
an  Anderson,  This  machine 
will  run  66  strokes  a  minute 
tapping  1 .  2  or  3  holes  at 
each  passing.  | 

Write  for  details.  | 

Anderson  I 
Dial  Feed  Tapper 

Anderson  | 
Die  Machine  Co.       | 
Bridgeport,   Conn.  | 

QiiiiiiiiiiniiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiuMiiiiiiiiiiiriiiiiiiiiiiiuiiiuiiiiiiiiiiiiuiiuiiuiiHiiuiiiiiiitiiitiiiiniiiiiiiiiuG 

S*iiiiiiiiiiiiHiiiiiiiiniiiiiiiiuiniiuiiiuiiiuiiiHiiiiiiMiiiiiii[iiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiiiniiiiiiiniiniiniiniiiiiiniiniiiiiiiiiiiiiiiii:B 

'^      jiiniiiniiiriniriiiMiuiniMiiiiiuiiiM)i[iiiiiiniiiriiiiiiiiMiiiiiiitiiiriiiiiiitriiiiiiiirii!iiiiiiiiiFiii[iiiiniiiiiii)i[i)niiitMiriiiiiiniiiiiiiiiijt 

I'OspicK 

High  Speed  Ball  Bearing 
Sensitive  Drills  and 

Heavy  Duty  Radials 

.^P'oPiUi!!S.'?^""<E  Co  ̂  ""       ROCKFORO^ 

DRILLING  Machines  of  all  types — 
Gang  Drills.  Sensitive  Drills.  Slid- 

inir  and  Stationary  Head  Drills. 
Horizontal  Drilling.  Boring'  and  Tap- 

ping- Machines.  Multi-Spindle  Auxiliary Drilling  Heads,  etc. 
Write  us  for  Catalog 

Rockford  Drilling  Machine  Co. 
Rockford,  111. 

-      S    Advanced  design  and  high  grade  construction  make  them  the  logical     | 
I      i  tools  to  use  for  efficient,  low  cost  production.    Investigate.  s 

I  I  The  Fosdick  Machine  Tool  Company  | 
I  I  Cincinnati,  Ohio,  U.  S.  A.  I 

i  Siiiiiiiiiiiiiiiiiiiiiniitiinliiiiiiiiiiiiiuiiuiiiiilliiiiiiiiiiiiiiiiii<n[iili:iliiiilliiiiiiiiriiiiiliiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiir 

i  giilimiliiinHnliiiliiiliiniiHlHllltillHlltlllttllllluinniiniiiiiiiitriiiiiiiniitiiiitiiiMiiiiiiitiiiiiiiiHijHummiiniiHHiiiiniiiiiinimu: ~  DRILL  HEADS 
Let  U.  S.  Make  Them  | 

All   types — Adjustable   and    Fixed         | Spindle  | 

Send    us    your    drilling    layouts,  | 

UNITED   STATES  DRILL  HEAD  CO.    I 
1950-1958   W.  6th  St.,  Cincinnati,  Ohio  | 

^iMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiiniHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMitiiiiiiiiitniiDiiiiiriiiiiHiiiiiHiHiiiiiiMiiiiic 

aiiiiiiiiiiiiiiiiriiiliii.iiirMiiMiiiimmiiitiiniiniiiiiiiiMiiiiiirriiiirtiiiiiiiiiiiHiniiHiiiiliiniiniiiiiiiiiiiiiKiiiiiiiiiiinriiiiiiuiiiiimiif^ 

Drillinff,       Boring,   \ 

Tapping    Machines    | 
Standardize    on 

FOR  PRODUCTION! 
Leading  manufacturers  of  Single  and 
Multiple  Spindle  Drilling  Machines, 
Cylinder  Boring  Machines,  etc.,  and 
Tarious  types  of  special  equipment. 

THE   FOOTE-BURT   CO. Cleveland,   Ohio 

^nee^inl|^er£fi^mQ^tho|s 
HiiiiiiiiiinMinHiiiiiiiiiiiiiiiuiiiiiiiniiiiiiiniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiin'      iiiiuuMiiiiiniiniiiMiiMiniiniiiiiniimiiiiiiiriiniiitiiniiiiiiiniiiniiniiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiiijiiiiiitiiiitiuj'''' 

^imiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiuiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiriiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   niiiiiiiittu      giimiiiiiiiiiiiiiiiiiii   iiiiiiiiniiiiiiiiiiiiiiiiiiiriiiiiiiniiiiiiiiiiiiiiiniiHiiiiiiiniiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiiiuiiTiiiniiniiiiiiiiii^ i 
I  Highest    Efficiency — Utmost    Economy 
i  "Hole  Hog"  Multiple  Drillers  and  Borers  increase  the 
=  ouiDut  and  reduce  production  costs.     Save  in  every  direc- 
=  ",'i";       Increase    the    capacity    of    your    plant    by    using 
S  Hole   Hogs"   instead   of  building   an   addition.      Tell  U3 =  your  needs. 

I  MOLINE  TOOL  COMPANY,  Moline.  Illinois    f i  k 
Biiiiiiiiiuiiiiiiiiiimiiiiiiiiiimiiiniiiiiiiiiiiiii   iiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiimimiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii. 

I    TURNER  Turret 
I    Machines  complete  series  operation  joba  in  a  single  set  up.     Four  | 
=    to    six    spindles    carrying   different    tools    assure    the    accuracy    ana  £ 
=    economy  of  a  turret  lathe.  5 

I                                          The  Bulletin  will  interv't  you.  | 

i     Turner  Machine  Company.  Danbury,  Conn.  | 
^iiuilliiiiiiiliilliiiimuiiuiliiiiimiiiiluiiiiiiiiuaiiiiiiiiiiiiiiiiliiiiiimiiiiiiiiiiitiimiiuiiiiiiiiiili:!uiiiliuiiiiiluiiiiiiiiiuliiminiE 
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Jaws  3  in.  wide,  opens  4  in. 
Bed  10  in.  Ion?.  6  in.  wide 
and  2%  in.  his^h  over  aIl-~ 
provided  with   keyways. 

When  is  a  Vise  not  a  Vise? 
Ans.    When  it's  a  nuisance 

And  the  minutes  spent  in  "wrestling"  poorly  designed 
Vises  that  are  made  to  sell  at  a  price,  exact  their  daily  toll 
of  lost  time,  that  is  surely  reflected  in  lessened  production 
and  higher  costs. 

ATHOL-STARRETT 
Quick-Acting  Milling  Machine  Vises 
are  the  product  of  over  40  years  manufacturing  experience. 
Their  practical  design  in  the  result  of  close  contact  and  first 

hand  operating  knowledge  of  the  "man  on  the  job." 

That  is  why  you  pay  only  once  for  an  Athol-Starrett  Vise. 

The  quick-clamping  cam  action,  working  through  the  one  lever 
motion  is  a  feature  that  cuts  loading  time  to  a  minimum. 

All  wearable  parts  are  hardened  and  manufactured  to  gauges 
and  are  easily  replaceable  when  damaged. 

Investigate  these  special  features.  Bring 
Athol-Starrett  economy  into  your  own  shop. 
Send  for  Catalog  No.  3SA. 

Athol  Machine  &  Foundry  Co.,  Athol,  Mass. 
aiiiiniMiitiiiiiiiiiiiiiMiiiiiniiinniMiiMniiiirriniiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiMiniiiniiniiiniMnMiiiiMniiiiiiiliuiniiiniiiiu     ^miiiiniiiiiiiuHiiiiiiiNiiiMiiiuiiuiiiiiitMiiiiiiiiiiiftiiiiiiiiiiniiinniniiiniiiriiiiiiiiiiiiiitiiiiniiiiiiiiiiininiiiiiiiiiiiiiiiiiniiiiiuir 

PAINSTAKINGLY  MADE  I 
REED  VISES  i 

We   believe   our   vises    are   more  carefully  made  than    any  | 
others.     Send  for  booklet,  _  | 

irFlIX         Reed    Manufacturing  | Company 

Erie,  Pa. 

Uninterrupted  Work  I 
You  can  naturally  expect  your  operator  i 
to   increase   hia  output   on  a  self-oiled  i 
all-ffeared  drill  since  there  are  no  belts  § 
or  cone  pulleys  to  require  attention  or  i 
waste  power.     May  we  send  catalog?  | 

Barnes  Drill  Co,^  I 
Inc.  1907  I 

830  Chestnut   St.,  Rockford,  IlL,  = C.  S.  A.  i 
AGENTS    FOB    GREAT    BMTAIN:    Bur-  = 
ton,   Gilfflths   &   Co..  Ltd.,   London,   E.   C.  = 
FRANCE:    R.    3.    Stokvls    &    Flls,    Paris.  = 
JAP.iN:      Boltu      Roku      Shoten,      Tokyo,  = 
ITALY:     Alfred     Herbert.    Ltd..     Milan.  5 
NEW  SOUTH  WALES:   K.  L.   Scrutton  &  = 
Co..   Sydney.      BELGIUM:   G.   &   F.   Llm-  = 
buurK,     Freres,     Brussels.       SPAIN     and  = 
PORTUGAL:     .imerican    Machinery    Cor-  5 
poration,  S,  A.  E.,  Madrid.     Sindicato  de  i 
Maquiiiaria   Americana,    Bilbao.  % 

F*iiuuiiniiimnmiiiiiniiinuiuiiiMiiiuiiiiiiiiuiiiiiiiiiiiiuimuituuni.iuiuiiuiiii  .iiiiiiiiiiiiiiiiuuiiinniiiintiiiiiiinimiuniium     ^uiiiiiiiniiniiiiiiiiiiiriiiiiiiiiiniiiiiinitiiiiriMifiiiiiiriiiriiiniiiiiiiiiimiiiiimiiiiiniiiiiiiiiiniitniiiiiiiminiiifliimiiiiiiMiniiiiiiiiF 

£iiiniijiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiniiiiiiiiiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiriiiiiiiiiiiiiiiiiiUMiiiii..iiininiiiiniiiiiiiniiiB 

DRILL 

VISES 
Drill 

SPEEDERS 
KNURL  HOLDERS 

For    Turrets 

The  Graham 

Mfg.  Co. Providence,  R.  I. 

Great  Britain  —  Burton, Griffiths  &  Co. 

France,  Italy,  Switzerland. 

Spain  and  Holland — Eenwick  Freres  &  Co. 

ainiinrii[rtiitiiiiittiiiriiiirtiiitiiiiiiiiiiiii[iiiirtiiiiiiiiiiiiiiiiiitMiitiiiiiiiiiiiiiriiiiiMiitiiiiiiiiiiiiiiiiii)iiiiiiiuiiiiiiiiiiiiiiiii(iiiiMiiiiijj 

I     MINSTER  HI-DUTY  DRILLING     I 
I  MACHINES  I 
I  BUILT  IN  FOUR  DIFFERENT  SIZES  | 
I  Write  for  Bulletin  No.  30  I 

I  MINSTER  MACHINE  CO.  I 
I  MINSTER.  OHIO,  U.  S.  A.  | 
■iiiiiiiiMiniinriiiiirMiiiiniiiniiiiiiiniiiiiiMiiiHiiiiuiiiniiitiiiiiiiiiiiiiiiiiiiiitiiniiiuiiiiiiiiMiiMiiuiiirMiiiiiiMimiimiiiiiiiiiiHiiitiR 

giiiiiiiiniiniiiniiiniiiuiiiiiinirnuniiiiMiiMiiiiiiuiniuiiiitiiiiiiiiiiiiiiininiiuiiiiiMinninninuimiiiiiHiiiiuiiiUiiiiiiiiiiiuiiiim^ 

I       CASLER  Offset  Boring  Head        | 
I         Use   it  on   your   milling  machine.     It   is  particularly  | 
I  handy   on   jig   and   fixture   work.   Has  micrometer   ad-  I 
I  justment  to  limits  of  .001  inch.    Write  for  Catalog  "H."  | 

I     Marvin  &  Casler  Co.,  Canastota,  N.  Y.      | 
(lliiiiiiirniiiiniiiiriiiiiiiiiiiiiiiiiiiiiiitiriiiiiuiiijiiiiiiiiiu   iiiiiiiiiiiiiiiiiiiifriiii   mill   mil   miimmmiimiimmiimn     Smimiimimi   imiii   mm   miimii   miimimiii   mm   imimiimiimiimiimiumimiiimmiml 

Siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiif 

IIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIilllllllllllHUIIIlia 

BAKER 
BAKER  BROTHERS 

Vertical    Boring    and 

Drilling    Machines 

Cylinder  Borers 
Keyseaters. 

TOLEDO,  OHIO 
U.  S.  A. 

See  Display  in  First  and  Third  Issue  of  Month 
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I    Make  Two  Days  Out  of  One  Day     |  | 

I  With  a  Fox!  f  |  '   
I  "It  Costs  Less"       •  I  I  =^=== 

[iiniiiiiiiniiiitiiiiiiiiiiiiiiiii 

The  Best  Reason  in 
the  World  for  Doing 
Your  Drilling  on  a 

New  Fox 

Consider 
Time  Savings 

With  All  These  Facts, 

You   Can't   Go   Wrong 

We  stand  ready  to  prove 
to  your  complete  satis- 

faction that  yon  can  In- 
crease output  and  iower 

cost  per  piece  by  using 
our  new  Fox  Multiple 
ni'lllinic  and  Tappine  Ma- chines. 

Investigate  the  Fox 
Possibilities 

Fox 
Machine  Co. 

Jackson,  Mich. 

Formerly  of 
Grand  Rapids Mich. 

Why  H  &  G 
Dieheads  Always  Produce  | 

1     Chasers  are  hobbed.    Hobbtd  chasers  fit  the  screw  as  | 
•    a  nut  fits  the  lead  screw.     This  is  the   only  correct  s 

method  by  which  accurate  results  can  be  secured.  g 

2H  &  G  chasers  are  hobbed  with  Hanson  Hobs.    Han-  1 •    son   Hobs   are   finished  after   hardening:,   accurate   in  s 
lead  and  thread  form  and  perfect  in  finish — all  of  which  = 
is  reproduced  in  the  threads  cut  by  H  4k  G  chasers.  g 

3     The  chasers  are   supported   in   the  diehead  by  cams  s 
•     directly  over  the  cuttin^r  point  and  cannot  give  under  | 

the  strain  of  cutting.  S 

4  The  entire  body  and  all  parts  of  H  &  G  Dieheads  are 
•  hardened  and  accurately  ground.  Chaser  slots  are 

tested  with  go  and  no-go  gauges  having  less  than  one- 
thousandth  difference. 

New  96-page  Catalog 

This  new  miniature  catalog  contains  much  valuable  infor- 
mation relative  to  thread  cutting  in  addition  to  a  complete 

description  of  H  &  G  Dieheads  which  are  adaptable  to  all 
machines. 

THE   EASTERN  MACHINE  SCREW  CORPORATION 
22-42  Barclay  Street,  New  Haven,  Conn. 

Die  Head*  That  Revolutionized  Threading 

=  Fox  D33  Drill 
5  AVith  41-in.  Rotary  Table 
^imiiiiimt   I   iiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiiiiiiiiiiiiiiuiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiitiiimit   iiiiiib 

H^G 
^iiiiiiiitiiiiiiitiimiiiiiiiiiiiiiimiiiiitiiiiiiiiiiiiMiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiimmimiiiiiiuiimiiHiiiiimiiiiiimiiiiiiiie 

  ,   ,„„„„i„„„„„„„   iiMiiiiiii,         uiimnj   iiiiiiii   iiiiiiiiiiiiimiiiiimiiii   i   iiiiilliiilllliilliillliiiiiiJiliimiiiruiui   I   iiiiiiiiiiMiiillllllinillllu 
^iiiiiiiiiiumiiiiiiiijiii   iiiliiliiiliiiniiiiii|]iiiiiiiiuiiiiiiillilliiiiiiiiiiiiii"i""i'"i"""""""'"""""""""""""""""""""'i,       =  

= 

Write  For  This  BooK 
It  Contains  Useful  Infbi'- mation  For  The  Production 

Engineer' 
.^--Mvino' 

Automatic  Bacli 

SquiirInC 
Atlichmcnt 

Mulllpl*  tool*  lorm- 
Int   and    ixuarlnt   all 

b*lnl 

FiTCHBUR^  Machine  Works 
FITCHBUR^.  MASS. 

U  S.A. 

FLATHER 

Your  workers'  good  will 
ranks  equally  with 

your  customers'  good  will 
No  man  can  do  his  best  work  unless  he  is 

wholeheartedly  interested  in  his  job,  and  that 

is  why  the  opera  "or  must  never  be  lost  sight  of 
in  the  selection  of  machine  tools.  After  all  it 

is  only  fair  that  a  man  should  have  a  machine 
capable  of  doing  full  Justice  to  his  skill. 

Flather  Lathes  have  been  designed  with  an 

equal  regard  to  the  requirements  of  both  man- 
ufacturer and  operator.  They  are  essentially 

simple,  while  lacking  no  feature  necessary  to 

give  wide  range  and  adaptability.  Their  con- 
struction embodies  the  finest  material  and 

workmanship  that  we  are  capable  of  produc- 
ing.    Every   control    is    within    easy    reach. 

That's  why  men,  who  appreciate  fine  machines, 
favor    Flather    Lathes.     Wrire    for     details. 

Flather  &  Co.,  Inc. 
Nashua,  N.  H. 

;iiiiniiiiiiiiiiiiuiiiiiiiiuiiiiiiiiiiiutiiiiiiiiiiiiiiniiiuiiiiitiiiuiiii)iiiitiiiiiiiiuiiiMiiiiiiiHiimiiiiiiiiiiiiiiii iimiiiiiiKiiiiiiiiiiiiuir 

LATHES 
niiiHiiiiiiiiuiuiiiiiiiiiiiiiiniiiiiimiminiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiitiiiiiiHiiiiiiiiiiiiittiiiuiiiiiiiiniiiiiiiiiiiiirmiiiniiuiiiiiiiiiis 
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£    s 

~     B 

i     I 

It's  dead  easy Once  you  have  studied  the  specifications,  to 
see  why  higher  output;  more  accurate  work; 

and  greater  all  'round  efficiency  are  dis- 
tinguishing marks  of 

CINCINNATI-ACME 
Turret  Machinery 

I                    Every   single  feature  from  turret  to  geared  | 
I                   head   has   been  developed   to  the  fullest  ex-  | 
I                   tent  of   modern   engineering  knowledge,   yet  | 
I                    all  controls  have  been  so  simplified  and  cen-  I 
I                   tralized   as  to  give  maximum  convenience  in  | 

i                   operation.                                                         •  | 

I                  More  good   work   in   less  time,   with  fewer  | 

I                  men    and   machines — the    C.   A.    production  I 
I                  rule.  I 

I                   We'll   be  glad   to  send   catalog  or  estimates  I 
I                   on  blue  prints.    Write  now.  I 

Acme  Machine  Tool  Co., 
I                                 Cincinnati,  Ohio  | 
?iiiiinMitiiiiiiiiiniiiniinriiiiMiriiiiinMiniiiiiiiriiniiiitiiiiiiitiiiiiiiiiiitiiiiiiiriiiriiiriiiriiiniiiiiniiiniiirMiiiiiniiininMiiriiiiiiiiiiiR 

Jmililliiilillitiiiiiiiiiiiitiiiiiiiiiiiiniiiiiiiiiiiiiilllllilllllllllllllitlliiiiiiiiinilltinriiiiiiiiiiii   iit   iiriiiiiiuiiii   iiiii^ 

i                                   ELMES'  s--"* "":  I 
I e  t  y      or  = 

FORCING,        BENDING  I 

and  BUSHING  PRESSES  | 

affords     easy     and     eco-  | 
nomiceil    selection.       Our  I 

specialty    is    building    to  § 
suit    YOUR    PARTICU-  i 
LAR    REQUIREMENTS.  | 
Slight  alterations  of  one  | 
of      our      many      designs  | 

makes    it   possible  to   ef-  | 
feet      considerable      sav-  | 
ing  in  built-to-order  out-  | 
fits.      To  you  our  exper-  | 
ience  is   valuable.  I 

Suggestions  gratis.  i 

CHARLES  F.  ELMES  ENGINEERING  WORKS  I 

Bedrock  Principles  in 
Lathe  Design 

A  rule  of  mechanics  that  a  mass  becomes  more  stable  the 
nearer  the  center  of  gravity  is  to  the  base,  is  practically 
exemplified  in  the  "Bradford"  Geared  Head  Lathe. 
The  motor  or  single  pulley  is  mounted  next  to  the  floor 
and  the  power  is  applied  from  below  by  means  of  a 
powerful  chain  belt. 

The  downward  pull  of  the  chain  (at  the  head)  counter- 
acts the  "uplift  of  the  cutter  and  eliminate  a  source  of troublesome  chatter  in  the  work. 

For  25  years  Bradfords  have  led  the  field  in  heavy 
precision  cuttingr. 

Write  for  Bulletin  25.  It  contains  the  full  story  and 
explains  >many  valuable  features  tftat  cannot  fail  to interest  you. 

The  Bradford  Machine  Tool  Co. 
Cincinnati,  Ohio,  U.  S.  A. 

Hydraulic  Machinery 
1003-1011   Fulton   St 

"Since   tSSt"  ;spe 
INC,  1895  Chicago,  U.  S.  A.        | 

9nimiti(iiriiiiiiiiriniiitiiiiiiiiiiiiiiiinHiiiiiiintiiiriiitiiiiriinii]iiiiiriiininiti)irriiiMiitiiiiMiiii)iiiiiiiiiiriiiriiiriiiiiiiniiiiiiiiiiitiim 

uiiiitiiiiiiiiiiiiriiitMiriiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiriiniiiiriiiiiiiirMittiiiiiniiiiiiiiiriiiiiiniiiniiiiiiiiriiiriiiriiiriiitiiiiriiiiiiiitii^ 

C.  &  J.  LATHES      I 
Accuracy,  power;  wide  | 
range  of  feeds  and  speeds  5 
instantly    available.  | 

It  will  pay  you  to  5 
investigate!  % 

The  Carroll  &  Jamieson    S 
Mch.  Tool   Co.  = 

_  Davis  Ave,,  Batavia,  Ohi<>    H 
fniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiillllilliminiiniiiiiimiimillliiiiiiiHiiiiiiiiiiiiriiuiiiiriiiiiiiimitMiiiiiiiiiiiHijiujiiuuuimuiiiJiiii: 

uiiiiiiiiiiiiiiirriiiiriiiriinriiniiiiiriiiiiiiJiriiiiiiniiiiiiiuiiiiiiiiriiiriiiiiMiiiiiiiriiiiiiiiiiuiiiiiiiiiiiininiiiiiiiiiiurimriiLiiiiiiiiriiiiiii 

^riiiriiiniiniiutM)irtiiiriiiriiiiiiiiiiriiiiiiniiiiiiiiiiiiiiiiiiiflllllllllllililiiiiimiiiiiilillllllltllliniiniiHllltliiiiiiiiiiiiiiiiimiitliiiiiiii<s 

TF  YOU  have  a  quan- 
-*-  tity  of  small  holes  to 

grind  at  a  high  rate  of 
production,  consider  the 
Rivett  No.  103  Internal 
Grinder.  It  will  probably 

solve  your  problem. 

Write  to  us  or  to  our 

Dealer  in  your  district. 

Rivett  Lathe  and  Grinder  Company  | 
I                            Brighton  District  of  Boston,  Mass.  § 
^lllllMllitliliiniliniMiilllllllinniiiiiniiiiriiiuriHrMlililiiriliniilnMitrtntriiriiiniiiirillntliltlirilliiiiiirilirililllliniiinmllllllllliiir 

uiiiriiiriijriiiiiiiiiiiiliiiinriiiriiiiiiiiiiiiiiiiriiiiiiiiriiiiiliiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiririinriiiiiiiriiiiiiiiriniiiiiiiiiiimiiiiiiiiiiiiiiiiiiu 

A.  V.  Carroll  Lathes  f 
Actual  swing  16^   in..  19  in.  in  I 
the   patented   gap.    Sizes   13   in.  | 
to  21  in.    Send  for  circular  and  s 

instruction  sheet  showing'  a  sav-  5 ing  of    25%.     Every    user    of    a  i 
lathe    should   have   one.     Mailed  | 
free.  s 
"Our  Ouarantee:  A  Satisfied  Cuttotwr.  a 

A   Good  Investment."  | 

I     A.  V.   Carroll   Machine    Tool   Co.,   Norwood,   Cincinnati  | 
^uutiitMiiiiiiiiiiiiiiiimimiitiiiiiiimiiinmiiiiniiHiiimiiiHiMiiiMnmiitiinMniiiiiMiimtiinniiiiinninmiiuiiuumiiiiuiuiii^ 

HinilliMHiintMitrintMiiriiiniHimilllUlinrimimiMitiiirilutMiimimililiitnirMiiMlirMiiMimiirinimitMirilUMlM  gntmmiimiMiinriinMiitMnMnMnMnniiiriiininiiMtMinmiinirtiiiinitniiinMiiMinMniiiiiiiirMiniiniimiininrnimiMiiinniiHli
l 

Rapid 
Production HAMILTON 

Machine 
Tools 

Hamilton    Lathes,    built    in    a   wide   range    of    sizes   and  S 

=               styles,   reach   the  peak   of   modern  precision — plus — pro-  = 
=               duction.    Their  economy,  viewed  from  any  angle,  makes  = 

1              it  advisable  for  you  to  get  complete  description  at  once.  | 

I       THE  HAMILTON  MACHINE  TOOL  CO.  | 
I                                                Hamilton.  Ohio.  U.  S.  A.  | 

Siiiiimiiiiiiiimiiuiiiiiiimiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   miiiiiiiiiiiiiiitiiiiiimiiniiiiiiiiiiiiiiiiiimiiiiiiiriiiiiiiiiiimiiiiiiiiiiii'' 

rribbyTurrot 
A  superior  machine  made  by  a  man  who  is  familiar 
with    machine   sliop    requirements.     Machine    la 

   strong,  powerful  and  rigid.      Adaptable  to  entire 
ranye  of  heavy  bar  and  chucX  work.      let  us  fiivc  you  full  details. 
International  Machine  ToolO*.  Indianapolis,  Ind. 

nHMmrmrriiiiriiiriiiiiiirniiinrniiiiiiiniiiiiiiiiiiiiniiniiirmirimiitiiiniiiitiiiiiiiiininiiiiiiiriiiiniiriiiitiiiinuMiiriiii^ 
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jmiiimiimiiiiimiiraiiimiiiiiiiiiniiiiiiiiiimi   n   i   iii   iiiiiiiiiiiimiiiiiiiiiiitniiiiiiiiiiiiiiiiiiiiiuiiiiiuiiiiiiiiii'^     ^miiiiiimniiiiiniiiiiiiiiiiriiiiiiiiiiiiniiiiiii   mi   iiiiiiiiiiiin   iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiraiiiiiraiiiiiiii: 

WALCOTT 
Engine  Lathes 

AHtgh-GradeLathe—atLowCost!  | 

WALCOTT  LATHE  GO.  | 
Jackson,  Michigan,  U.  S.  A.  | 

imiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiniiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimriim 

swiiiriiiiiiiiiiiiniiiiiiiiiiiiiiiiriiiiiiiiiiiiuiiiiiiiiuiiuiiiiriuiuuiiiuiiiiiiuiiuijiiiuiiimiiiiuiiumiiiiiiiiiiiiniiiiiiiiiiiiiiiiii   rii« 

I  Stark  Precision  Bench  Lathes  | 
=  For   producinjr  small    parts  quickly  and   accurately  a   Stark  Bench     | 
i  Lathe  has  a  wide  range  of  usefulness.  i 

i  Six  sizes — V4-in.   to  l'/4-in.  collet  capacity.  | 
I                                          Neu)  Catalogae  on  reqttett.  I 

=        NOW  is  the  time  to  economize  with  a  low  initial  investment  for  £ 
=        your  new  equipment.     Investigate  Wade  Bench  Lathes  to  find  il  £ 
£        some  of  your  operations  cannot  be  done  on  them  thus  relieving  s 
£        your  larger  machines.  s 
=                                                            Write  today  | 

I        The  Wade-American  Tool  Company  | 
i                                               Waltham,  Mass.  1 i  i 
^uriiiniiiiiininiiniiiiiiiiiiniiniiniiiiiiiiiiiiitiiiniiiiiinniriiiriiiiiirriiitiiiiiniiiiMiitiiiiiiniiiiiiiiiiiiiiniiiiiiniiniiiuiiiiiiiimiuiG 

^tittiiiiNrMiiiii[iiiiriiiiMiirtiriiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii[riiiiiiniiiiiiiiiiiiiiiii)iiiniiiriiiiitiiiiiiiiiiiiiiiriiiifiiiitiiiiitiiiiiiiii 

I      HJORTH,  a  Seven-Fold  Bench  Lathe  I s  = 
s      Will  handle  lig-ht  and  medium  heavy,  turning",  drilling',  screw  cutting,  i 
=     ijlotting-.  milling;,  turret  lathe  work  and  internal  or  external  grinding,  i =     What  is  more,  it  will  do  these  jobs  well,  and  at  extremely  low  cost.  = 

§                                  Write  for  your  copy  of  Catalog  No.  11  1 

I                          HJORTH  LATHE  &  TOOL  CO.  I 
I                              Office:  73  Comhill  Street,  Boston.  Mass.  | 

Works:  Wobum,  Mass. 

I     STARK  TOOL  CO,  Waltham,  Mass.      | 
I      Established  1862  Originators  of  the  American  Bench  Lathe     i 
^niiniiiiiiiinMiniiniiiiiiiMiiMnuniMiiMiiiiiiiiiiiiiiiiiiiuiiiiinitiiiiiiHiiiiiiiniiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiuiiitiiiiiH 

aiiiiiiiniiinrMiniiiniiniiiiniimimimininiiiiirrniriMiiiiiiiiiiiiimimiiiiimiiiiiiiiiuiniiiiriiiiiiniiiitiiiiiinMniiniiiiiiiiiimimi^ 

Tough ! 
I  Only  tough  metal  can  stand  the  strains  to  which  a  broach 
i  is  subjected. 

I  Our  production  system  enables  us  to  quote  very  favorable 
I  prices,    and    to    render    real    service.        IVrite    us    your 

I  requirements. 

Paramount  Broaches 

I        PARAMOUNT  SPECIALTY  TOOL  CO.        j 
i  River  Street,   Hudson,   Mass.  | 
QiiiiiiiiiiimiiniiimiimiiiiiiiniiuriiiiiMniiii   iiiiniiiiiiiiiriiiiiiiriiiiiiiuiiniiiiiiijiiimiiiiimiiiiiiiiramiiiiiuriminimuiiiiiiic 

glliiitiiiiiiiinr]iiiiiiiniiiiiiiiiiiiilliiiiiiniii]iiiiiiiiiiiiiiiiniiiniiniiniinilllliniiniil)liniiTiiiiMiMiiMiiiniiiTtiitMTinl!ininn)iiiill^ 

Monarch 
Lathes  | 

All  Sizes  and  Styles,  from  i 
9  inch  to  SO  inch  Swing.  | 

The  Monarch  Machine         | 
Tool  Co.  = 

107   Oak  St.,  Sidney,  Ohio  | 
^illlllIluilimiliiuillluiiinuilinillllllttiiiiiiniumuiijimiiiniiuiiniiiitnninniiiMinniiiiniiiiiiiiiiniiiinllllinilllrliililiiiiiiiniii} 

jmiimmuMiirtiiiiiiiiiniiiiiiiimiiiifiiiiiiiiiiiniiiiniiiitiiiiiiiiMiiiiiiniiniiuiiiiiiiiiiiiiMiiiiiHiiitintniitiiiriiitinriiiiiiriiiitiiiriit'; 

CHAMPION      I 
QUALITY  I 
ACCURACY  i 

PRICE 
LATHES 

13-1S-17-19  in.  Swing     | 

Champion  Tool  Works     | 
g  Cincinnati,  O.  = 
riiniiiniiitiiiiiiiiiiitiiiiiitiiiiniiiinmiimmniiniiiitiiintriiniiniiinTiiitiiiiiitiiiiittiitiitriiirtniitiiiiiiiiiniiiiiiitiitriiiriiiiiiiiiiiiu; 

liuiimuuiiiiiiiiuiuiuiii   iiiiiiiiiriiriiiriiriiij   iiiimiiiliiiiiiiiiimininiiimmimnniiimimiiniinrrmiiitiiimnriiiumiiij! 

SiiiiiiiiiiiiiiiiiiiiuiiJiiJiiiiiiiiiniulllllllluliiiiiiiiiiiiiiiiiiiiiiiiiiMiniiiJiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiriinriiiiiiHrimiiiiimiiiiiuiniiiii: 

I  Sidney  Lathes  | Good  Machines  | 

All  Types  § 
Real  Service  | 
Right  Prices  | 

Ctt  the  Details  | 

=      11  I  Sidney  Machine  Tool  Co.,  Sidney,  O.  | 

I       aiiiminriniiiiiinuillllMimillllliiiiiiuuiiniiiiiuuiiuiiniijiiiiHuiiiuiiuiiuiiiiiiiuuuiiiijjmum'juiuj'iiiiiiuiiiiiHiimimimiiin 

i      uiiiiitiitriiiiinMiliiiiiiitilltiirilliMirintiiiriiriiiiriiiiiiiiiiiiMiitiiiiiiiiriiiriiiiliiiiitliititininniiiriiiniiiiiiriiiniitniiiiiiinninniiuM 

f  Fits  Any  Spindle 
I  Drills  Any  Pattern 

HEAD 
I  3    to    12    HOLES.       Built   for   fast 

I  production. I            Nelson  Blanck  Mfg.  Co.                         „  _    ̂ .g,  = 
I  Detroit,  Mich.  jj,,,^  653—50  Church  St.  f 

^iiiiiniiniiitiiniiiiiiiiiiiiiiiiiiiMiiiniiiiiinuiniHiiiiiiiiniimimiiiiiiiiiiiiwiiiuuuiimuiiiiuiijuiuinMiiiiiii'iiiiiiiiiuiiittiiine 

ainMniiiniinimiiliiinrniliritiirMitiiitiiiitiiiiitriiiiiitiliirMnMilMiriliriiirniriinriiiriiiiMiiMitriit[iiitilillinrint   11111111111111^1; 

I   «i^B>     MILLHOLLAND  | 
I  TURRET  LATHES  AND  SCREW  MACHINES  | 
I  MODERN  DESIGN—  I 

I  DISTINCTIVE  OPERATING  ADVANTAGES  | 

I  Built  for  a  big  day's  work  every  day.  I 

I  MILLHOLLAND  MACHINE  COMPANY  | 
i  1103  W.  23rd  St..  Indianapolis,  Ind.  p 

'iiiiiiiiiiiiJiiiiiiiirininMiiriiiiiiiiiiiiiiiiMiiMiniiuiiiriiniiiniiiiiiiiiiiiriiiiMiriiiiiiirriiirimiimniimiiiiiiimiiiiiiuiiiiiiiiiiirinnrii 

uimiiiiiiiiiiiiiuiiuijiiiiiiiri   jiiiji   mill   riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiniiiiiiiiiiiiiiiiii   miiiiiiiiiiiiu 

Steinle  Turret  Lathes 
A    modern    high    power,    high    duty    produrtion    turret    Lathe    for    bar    or 
chucking  work.     Designed   and   built  sufficiently  powerful  and   rlsid   to 
enable  use  of  greatest  number  of  multiple  cutters  and  thus  insure  rapid, 
arciifate    and    economical    work.      Why    i;ot    wiite    us    for    full    particulars. 

STEINLE  TURRET  MACHINE  CO. 
MADISON.  AVIS.     U.S.A.   

QlllIllllllllltllllllllinillllllllllinilllMll   |inillIIII)lllllllMII(lllt1llll1IIIIIMIIII1TIIIIIIItMI!IMIIIIHIIIUIIIIIIIllllllllllllll)HIIIIIIIIIIIB 
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16"x6 
Quick  Change 
Gear  Lathe 

for 
MANUFACTURING 

for  the  for  the 
TOOL  ROOM  MACHINE  SHOP 

Over  30)000  Satisfied  Users 
Standard  Quick 

SIZE  Change  Gear  Change  Gear 

South  Bend  Lathes  can  be  purchased  from  ,?"  '^  I',  J-«he   $  211.00   $  241.00 
,   ,       ,.  r^       1         ,         77    1  7     ..  ^^    ̂     4'  Lathe       248.00       288.00 

Machinery  Dealers  in  all  the  principal  cities.  \l"  ̂  s;  Lathe    304.00    354.00 
16"  X    8'  Lathe.'.'.".".'."!     452.00.'.'.'.'.'.'.".'.'     SuioO 

Send  for  new  No.  81  Catalog  giving  prices  and  descrip-  l^/,  ̂  j°:  \^^l- ; ; ; ; ; ; ;    |56;O0; ; ;  • ;  • ; ; ;  j72LOO 
tions  on  the  entire  South  Bend  Lathe  Line.  24"  x  lA'  Lathe    1254.00  !!!!!!!.',*  1353^00 

SOUTH  BEND  LATHE  WORKS  ^^^ll_  established 
East  Madison  St.      South  Bend,  Ind.,  U.  S.  A.   

Lathe  Builders 

NEW  YORK  SALESROOM,  166  Centre  St.  '^laeiintffMii^'ai .  •'.I.'TT^'IM— ^  for  17  Yean 
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A  set 
of  nine 

NICHOLSON  Expanding  Mandrels 
will  take  e\  ery  hole  from  >^  in.  to  7  in.  inc.,  either  square 
or  round  holes. 

Every  shop  should  have  a  set. 

W.  H.  NICHOLSON  &  CO. 
114  Oregon  St.,  Wilke»-Barre,   Pa. 

No.  5 

Nicholion    Arbor    Presses 

Get  the  full  details  in  our 
catalog — it     will    save 

some  profits. 

Style Size  of  work Pressure 
Exerted 

No.  1 

No.  -i No.  .-< 

No.  i 
No.  3 

3  %  in.  dia.  x    4  %  in.  high 
8  ̂^2  in.  dia.  x    9      in.  higrh 

1-:  lii  in.  dia.  x  13       in.  hiph 
•;0       in.  dia.  X  16       in.  high 
30       in.  dia.  x  31       in.  high 

1813  lbs. 
3300  lbs. 
ti730  lbs. 
8-3.30  lbs. 

9000  lbs. 

J 
„„„„„   ,i„„iiiiiiimamimiiimiimim   iiuu   iiiriirmimiiuiiiriii   iminiiiiniiiiiiiitiiimiii.   iiiiiii|     |i"iiii«i"   ■■"■   <   mniiuiiuim   iiiuiiiiiiiiiin.   ,   ,ii,ii   ,„iri   «   »uiimiiiininumui| 

How  Do  Your  Stampings 
Behave? 
Do  they  curl  up,  roll  over 
— require  hand  finishing 
— filing — flattening  and 
the  host  of  other  things 
that  mark  the  product  of 
ordinary  dies^ 

Steel  Pressure  Blowers 

High  initial 
efficiency  and 
economy  are 

maintained. 

Send  tor  Catalog 

No.  860-3S 

WALTHAM  Sub-Press  Dies 
"  with  positive  alignment  at  all  times,  permit  the 
closest  fit  between  punch  and  die — deliver  the  most 

1  accurate,  clean-cut  stampings,  free  from  ragged 
'edges,  distortion,  and  ready  for  assembling — no 
fixin'  up  necessary,  and,  best  of  all,  are  free  from 
danger  of  damage  through  careless  or  inexperienced 
operators. 

We  will  gladly  mail  yoti  complete 
information  regarding  our  sulf 

press,  compound  and  other  types 
of  dies. 

WALTHAM  MACHINE  CO- 
High  St.,  Waltham,  Mass. 

^iiiitiiitiiiitiiiiiiiiiiiiuiiniiniiiinriiiiiiiitiiiiiiiiiiniiinriiiiiiiiitiiiiMiiiMniMUiiniiiitintiiirMrMiriiiriiiriMniiuiiiirMinMitnuiriiiH 

^iHiihniiiiiiiifiiniiniiiinniiiniiiiiiiiniiiuiniMiuiinnntuiiiMirniiMinuiniiiiiiiiniiiitiiiiriniiiiMiiMuintiiiitMiiiMniiniiiittiiib 

Used  for 
blowing  forges, 
furnaces, 

cupolas  and 
forcing  air 
long  distances 

at  pressures  from 
4  to   16   oz.   12 

sizes  31/2   to  18 
in.  outlets. 

I     I         BUFFALO  FORGE  COMPANY,  448  Broadway,  Buffalo.  N.  Y. 

I     fiiirMiiiiiiinriiiiiirMinrntniniuiriiiiiiitiiniiiiiiiiiinimiiniinMtiMniiniiniiitriitiinriiiiiiiiiiniiiiiiniiniiiiiimiminiiimiiiiuu 

1      ̂miiiniiiiiiiiMriiiitiitiriiiiiiriiiiiiititiiiiiiiitiiitiiiiitiiitiiiittiitiiitiiirrtiiiiiiiJiiiiiiiiiiitiiiiiirtiitriiiMitriiiriiiittiiriiiiiiiriiiriiirriiiitf 

I   I   This  Operator  Increased  His  Earnings  | 
An    operator     in     a    large    automobile  = 
factory,  feeding  a  punch  press  by  hand  i 

on  the  piecework  basis,  earned  an  aver-  S age  of  $5.50  per  day.  | 

This  same  man.  on  the  same  press,  with  | 
the   same  dies   and  a  Utteil  Automatir  | 
Feed  with  double  roll  and  scrap  cutter  1 
increased  his  earningrs  to  522.00  per  day.  i 

Write  for  details  1 

F.  J.  Littell  Machine  Co.  I 
4127    Ravenswood    Ave.,    Chicago,    111.  i 

Dept.   A  = Formfrly   Acme   Machine   Works  1 

LITTELL 
I  Automatic   Punch   Press  Feeds  | 
^ttMirriiiriiimimimiimitiiiiMiimimmiiiiuMiiiiiiMiiiniriiiiriiiiMiimimiiiiiMiiriimuMiiMiimiiiiHmimjirMirMiimi^^^^^ 

tniimniinuniiiiiiuiiiitiiiuiiniiniiiiiiinniiinMininuiiiiiiiiiiUMiiHiniiiiiiniiiiinriiuiniinniuiiniiiiiMniiniiitiiuiiiiiiiuiiniiic 

The  World's  Standard 
PRESSES,   DIES   AND   SHEET-METAL   I 

WORKING  EQUIPMENT  | 

Adriance  Machine  Works,  Inc.      | 
_  84  Richards  St.  Brooklyn,  N.  Y.     | 

^dimiiiitiiiiiiiiiiiiiniiifiiiiiiiiiiniiiiriiiiiiiimiiiniiiniiiniiiiiniiiiiiiiiimimiiniimiiiMiniiiniiiiiiirimiiiiiiiiiiiiiimiiiniiiriiiniE 

SHEAR    BLADES 
i       THE  CLEVELAND  KNIFE  &  FORGE  CO      I 
I  CLEVELAND,  OHIO  i 
iSmimimmiinniiriimiimimmminmnmiiiinilllllllininiliniiniinilinniininillinilliiuiiiiiniiniiiiMiiiiiiminnrmniiiiimiS 

DELTA 
HIGHEST  GRADE  FILE  MADE.  THE  FILE  YGU  WILL  EVENTUALLY  USE 

DELTA  FILE  WORKS,  Philadelphia 
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a'""""""""""'"""""""""""   """imiiiiiriiiiiiiiiiuiii   jjirrijiujiriiiMimiiriiiiniimiiriiii»jiiM>iinj<>iiii   iiiir;     siiiimraniiminiiiniimiiijrimiii   iiiiriiiiiiiiiiiiiiiiiriiuiiuiiiii   uiiiiiiiiiiimriiiiiiiii   i   iiiiii   u   iiiiiiik 

THE 

"TOLEDO" 
Single  and  Double  Crank  Toggle 
Drawing  Deep  Stamping  PRESS 

n? 

"TOLEDO"     Patented  | 
Toggle    Presses,    built   in  I 
50  sizes  (7,500  to  650,000  | 
lbs.)   are  widely  used  for  i 
drawing  stamped  steel  and  | 
enameled    ware,    seamless  | 
steel    bath    tubs,    metallic  | 

caskets,  auto  radiator  cas-  I 
ings,   fenders  and  similar  | 
parts,  mail    boxes,  vending  | 

machines     and     innumer-  | 
able    other   objects    made  | 

from  copper,  brass,  alumi-  i 
num,  steel  or  tinplate.  I 
The    chief    merit    of    these  | 
machines,   built  both  in   sin-  I 
gle   and  double  crank  types,  | 
resides    in    the    blank-holder  | 
control  mechanism  which  not  | 
only  insures  a  perfect  dwell,  | 
but  eliminates  wastes  due  to  I 
undulating  or  yielding.  | 

Correspondence  solicited  | 

I               The  Toledo  Machine  &  Tool  Co.  | 
I                                                             Toledo,  Ohio  | 
i      Chiraao  OSice:   Boom    611    Machinery  Hall.   549   W.   Washington  Blvd.      Detroit  I 
=      O0c€:    Room    3,    250   General    Motors   Bldg.      [European   ReprefientBtivfa:    United  s 
i      Kingdom,    Burton,    Griffiths    &    Co.,    Ltd..    70   Vaauxhall   Bridge    Road.    Ijondon.  s 
=      S.  W.  I.,  England.     Allied  Machinery  Company.  Paris,  Turin.  Zurich.  Barcelona.  | 

■iiluiniitMiiMiiiiiiiiilliniiititiiiiriiiMiiiniriiiriinriiiniiirinttiiriiiiiiitriiniiiiiiiniiiitiiiiiiHiiiiniuiiitiiiiiiiiiiiiininniiiiiiiriiiiiiia 

"TOLEDO"  Patented 
Toggle  Drawing  and 
Deep  Stamping  Press 

Series  No.  160 

Presses  for  Every  Purpose 

Estimates  furnished- 

The  Bradley  Upright  Helve  Hammer 

As 

Perfectly 

Responsive Asa 

Hand 

Hammer 

i  Perfect    control     of    strength    of    blow     is    a     feature    of 
I  BRADLEY  HAMMERS.     A  treadle  bar  runs  right  around 
I  the   front  and   sides   so  that  the  operator   has  command   of  | 

I  the  machine  no  matter  where  he  may  be  standing.     Further-  | 
I  more,  when  he  presses  the  treadle  he  knows  exactly  what  is  | 

i  going  to  happen.     This  is  of  real  importance  in  the  forma-  | 
I  tion  of  small,   accurate  forgings,  if  a  satisfactory  production  | 
I  rate   is   to    be   maintained.     There    is   a    Bradley   that   will  | 
I  handle  your  work  well.     Be  careful  to  choose  the  right  one,  | 
I  or  better  still  let  us  put  our  experience  into  the  choice.  j 

I                                Send  us  your  requirements  3 

I        "Forge  Ahead  With  Bradley  Hammers"  1 
I                                              Established  1832  | 

f        HAMMER  BUILDERS  FOR  50  YEARS  | 

I           C.  C.  Bradley  &  Son,  Inc.  | 
I                                  Syracuse,  N.  Y.  | 
^iililinillltllllMllillillllinilinilllliiniiiiiiiinitriiMiiiiiMiitiiiiiiiiiriMiiiirliiiirnrlniiiiiniiltiiitlillMliiniimiinillliliiililllllHlllliiff 

uriiiniiniinrlinilHliinilltrilllinMiilTMnrMirMutniinilMlirinuinrinnuirniininniitniriuriltriliMiiiiiiittnillllirillulimilinillinia      sniiiinnrininnnniniiiintuniitiMn   rfUMMuniniriniuiiit   tiMiiiiMiriirriiinntrrnrMiiriittriiiMiiiiiiniinilllllltllimmtmg 

PRESSES  I  I  Strength    and    Weight 
Large  or  small 

Regular  or  Special 
The  last  word 

Presses in 

IS 

«AMS"  I 
Look  for  it.  I 

It's  your  security.       i 

I  The  Max  Ams  Machine  Co.  nIw  Yo?k''cHyrN. V.  ! 
I      Chicago  OOce;  20  Jackson  Blvd.  Kochester  Office:   705  Commerce  Bldg.    | 
^liriillmiiiiiiinrinriiiiniiniinliniiiitiiniinriiiriirMiiiiiiiiiiitiniMiitiinHiiiiiniiniiniiiiirniiiniiirriftrintinrintMiitiiuiiiiiMiiiriB 

^riMililirintiiiltiiltiniiiitriitMi[iiriii[[nir[ir[[ni[tn[in[[rnfni[initiiiiiriiiriii[riiriiiitriiiriiirniiMiiiiiiiMiiiiiliiiiiMiiiiirtniiMiirilli£ 

help  to  give  Acme  Bolt 
and  Nut  Machines  their 
undoubted  superiority  as 
immediate  cost  reducers 

on  all  work  in  tlieir  ca- 

pacity. They  turn  out  work 
faster  than  others  and 

perfect  accuracy  can  be 
depended  upon.  Write 
us  for  description  of  our 
entire  line.   Catalog? 

I  THE  ACME  MACHINERY  COMPANY  I 
I  CLEVELAND.  OHIO,  U.  S.  A.  | 
^ipiiHiiimiiiiiiiniiiiiiiiMitiiiHhiiiriiiiiiiiiirriiiirriuriiiuinriinitiiiiiiiniMiitiiniiiniiiitiitiiiiiriinimriniiitriiiiimiiiiiinriiiiMiHf 

wmniiinnriniMiiriiiiiiiiriiimiiirmiimiimiitmiiMniiiiitiJimiiiniitiiiiMiiMiiiriiimntrnrmnMiirMiimittnitMii^^^ 

...;-•    FOR  CUTTING,  FORMINQ,  PUNCHING,  DRAWING  AND        . 

■.;.  .EMBOSSiNQ   BAR.  ANDSHEtTMtTALS,  PAPER  ,   LEATHER   ETC. 

fERRAcuTC  Machine  Co.,Bridgeton,  N. Jersey,  U.S.A. 

^^^■1 1  PRESSESand  SHEARS 

PRESSES Sheet  Metal   Working  Machinery 

THE  D.  H.  STOLL  CO.,  Inc. 

^niiiii*iiMiriiiiiiiiiitiii(iiiMiitiiiiiiiiniiiiiitiiiiiiiiiiiiriiiiiiiiiiiiiMiiriiiiir)iriiiiiiiiintMriiMirriiiiriitiii[MiiiiiniiirMiriiirriiiiiiiiiii0 

I  Military  Road  and  Lancing  St.,  Buffalo,  N.  Y*  | 

SiiiiiiiiniiHriinMiiiMiitMiirMUfiiinriiitriiiiriiiiiiinriiiririiiriiiiriiiiiMiiriiiiiiiiiiiiiiriiiiiiiiiiMitiiiniiiiiiiiitiiiiiiiimiiiiiiniinMiiiF 

THE  LONG  AND ALLSTATTER  CO. 
— ^^^  ■  ■ '  ■—^^^^^^^^^^^■—M ^^^^^^ /     f    THE  ̂ C'V\^^^^""~"    '     '  111       —^^^^  ' '      ■ 

POWER  PUNCHING  &  IiqualityO  SHEARING  MACHINERY   .   \W\  LINE  y^Jl 

HAMILTON, OHIO, U.S.  A. 
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■nnniiiiimiimimiiiiimiiiimmimimiiiiiiiimiiiiniimiiiuiiiiMiiiiiiMtiniiniMiiriniMniiriiiirnirinitiinniiniiiMiiiiiiiiiiiiiiiii^     ^iiiiiniiiiiMiriiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiiriiiriiniiitMiitiiniiiniiiriiiniiiiiiiitiiitiiiiiiiitiiiiniiiiiiiiniiiniiiiiiiiiimiiiui^ 

The  CROSS 
Gear  Tooth  Rounder 

I 
has  more  salient  features 
than   any   other   machine 
doing*   like    work.      It    ia 
self -centering,     self -locat- 

ing and  self-indexing;  re- 
quires    no     attention     to 

these  troublesome  points. 
Therefore,  for  production 
and  quality  can   outclass 

any  other  known 
method.    Three  sizes 
— up  to  60  in,  diam- 
eter. 

Details 

Request 

CROSS  GEAR  & 
ENGINE  CO. 

Detroit,  Michigan 

I            Hobbed  Gears  are  Accurate  Gears  I 
I                                  and  the  | 

I  NEWARK  HOBBING  MACHINE  | 
I   is  the  shortest  path  to  accurate  gears  on  a  1 
I  production  basis.  | 
I                                           Send  for  catalog.  i 

I                Complete  facilities  for  manufacturer  of  gears —  | 

I                                   send  your  B/P's  for  estimate  | 

I         Newark  Gear  Cutting  Machine  Co.  | 
=                                          Henry  E.  Eberhardt,  President  | 

I                              65  Prospect  St.,  Newark,  N.  J.  | 

rilliniinilltlliliiillllllimilllllllllllliillilillillliirilillitilllllliiiiiriiiniiuiiiliittiiiiiiiniiiiiiiiiiittiiiiruDiiitiiiiiiiiliniiiiiiiiriiimiiiiS 

jiiiiiriiiiii)iiiifri)irrinrinrMitiiirMi[riiiintMiriiiiMi[intiiiMiiiiiiiriiiniiiiiniiiiiiiiniiriiniiiiiiiiirtiiiMiitiiniiii)iiiiiiiiiiiiiiiiriiiiiiinf 

I    Sound,  New  Principles  Preclude  Inaccuracy  | 
The  sound  principles  govern-  i 
ing     the     operation     of     the  | 
Bilgram  Gear  Generator  pre-  | 
elude  inaccuracy   and  ensure  i 
the  theoretical  correctness  of  | 
every  tooth.     The  popularity  = 
which     it     has    enjoyed    for  i 

majy  years  among  the  lead-  | 
ing    gear    manufacturers    is  | 
guarantee     of     its    practical  | efficiency.  | 

It    will    certainly   be    worth  | 
your  while  to  investigate  this  = machine  and  also   our  ready  | 
cut  gear  service.  | 

^HiiiiiiiiHiiiiririiiiirniniiiHiiiinriiniiiiniiiuiiiiiPiiitiiiuiiiiiiiniiiriiiriiiiiiiiiiiiriiiiiiiiiiiiiimiitiiiiiiiiiiiiiiiiuiuiiiiiiiiuHiiiiiS 

uiiiimiiiitrniiniiiniMinrMiiniiiiuiiiiiMiiiiiiiHMiiiMiiiiiiiiMiniiuiiiiiiinMmiiniiniiiiiiiiiiiiiiiMiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiKf 

VICTOR 

'T^HE   inserted   chasers   cut   more 
X  threads    because    they    can    be s 
ground  for  wear  and  are  adjustable T o 

L 
1/32  in.  under-  or  over-size.     New 
chasers  can   be  fitted   in   the  same A 
shank — that's    maximum  tap   econ- P 

S I omy. 
Get  descriptive  folder 

D Victor  Tool  Co. 
Waynesboro,  Pa. 

ADJUSTABLE 

THE  BILGRAM  MACHINE  WORKS 
1233  Spring  Garden  St.,  Philadelphia,  Pa. 

IiiiiimiitiiiiiiiuuiiiiuiiMiiMiiiiiiiiiiiiiMiimiiiiimniiiiiiiiiniiuiiiiiinmiiiiimiiMimnmmtimiiiiiiiiiiMnMimuMiu 

atiiniMtiiiniiiiiniiniimiminiiniiiiiiirMniiniiinnrintinriininnituniiniiirMiiiinriiiiiiniiHiiniiiHiiniiniiitMniiiriiiuiiMiimii^ 

I  Gledhill  Center  Drills  should  be  in  every  too!  kit  | 
=     Gledhill   combination   Center    Drills    are    made    from    a    special   alloy  = 
I     steel.     This  assures  great  strength  and  superior  cutting  qualities.  = 

Expert      workmanship      ^n-  = hances    accuracy    and    h>«h  | 

speeds   arc  possible   without  s 
temper  drawing.      You  need  = 
this    Center    Drill   In   your  = 

   kit.      Get   the   Circular  fo?  = =      =  -^  sizes    and    prices.  S 

I    i  GLEDHILL  MFG.  COMPANY  I 
5      E  107   FriendshiD   St.,   Providence.   R.   I.  S 

I     5rriiitiniiiniiiiMiiinriinMiMiiiiiniiiiMiiuuiiniinii!iiiinMnMiMiniiiiiiniiiiiiniiitiiniiiiiiiiiiiitiiniiitiiitiiiitii(iiiiiiiiiiiiiiHiiK::iD 

I     diiniiMirMiiMniiuuiiiiiMiiiiiitiHiniMiiMiMinrnitiiiiMiiiiiMitiiiiiiiiiiniiininniiiiiiiiiiiiininiMiriiiiiiininiiiitiiitiiiiiiitiiiiiiiriiiB 

Adams- Far  well  I 

I    GEAR  HOBBERS  1 
I    I  Write  for  Catalogue  No.  809  | 

I  THE  ADAMS  COMPANY  du.^^J^^Ss.a.  | 
AiuiiiimiiniiiniiMiHMiiiiiiMiiiimiiiimiiMiiiiiiiiiiinmiMiimiimiiHrrniMiiiMitMniiiMiiiMiiiiiimmimiiimirtiiiMiu 

aniiiiMiiMinuiiunriiiriiniininMiniiriiiiiMriniirftiuiiniiniiiitiiininninuiiMiiMiiiMniiiiiMiiiiiiiiiriniiiiiiiniiiiiiiiriiitiiiHiiiiii^ 

Gray's  Sheet  Metal  Cutter   | 
Cuts  Shapes  Like  These   | 
Made  in  four  sizes  for  catting  shapes  from      I 

%,  ft,    %    and    %-ineh  plate*  | 

W    J.   SAVAGE    COMPANY,   Inc.    | 
Knoxville.  Tenn.  | 

ainiiiniiimminMiniimnimiiiiiiMiimjirniimiiiiiiimuiMmiiMiimiimiiiiiiimimiuiiimimiimiimimniniiiiimiimiiimm  ^iiimiimiiiiiiiiiiiiiiitiiiiiiiiiiiitiimiiiin   jiiimiiiriiiitiiiiMttiiiiiiiiiiiiitiiiiiiiiiiiMiMiimitiiiimmiiiiminMiniiitMiiiimnmiiB 

5liniiiiiiitiiiiuii)iiiiiiiiMintMinriiiiiiiiiiiiiiMiininiiiiiiiiiiiiiiiMiiiiiiiuiiiiniiiiiiiiiiiiiiiiiuiiuiinMitiiiiiiiiiiiiiiiiiiiiniiiuiitiiniR 

uiniiiin[niniitMniirMiirtMiirriiitiiiiiriiiirinitiiiitnirMiiTMiirMitini[ni[Mi[MiitMiiriirriiiMitMiiiiiirMiiMittiitMiirMii[iiitiitiriiiiiitrL 

Gear  Cutters — Gear  Hobbers  | 
For  Spur  and  Spiral  Gears  I 

A  complete  line  of  automatic  machines  for  I 
automotive    and    industrial    requirements.  | 

The  Cincinnati  Gear  Cutting  Machine  Co. 
{Subsidiary  of  The  Cincinnati  Shaper  Co.)  Cincinnati^  Ohio     = 

BUCKEYE 
Twist  Drills,  Reamers  and  Special  Tools 

THE  BUCKEYE  TWIST  DRILL  CO.,   ALLIANCE,  O. 
Chicago  Office,  26  South  Jefferson  St. 
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^iiiiiiiuiiiiiiiuiiiiiiimiiimiiiiiuiiuiiiuiiiiiiiiiiiiiimimuiiiiuriiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiii; 

I  The  i 

!  HIGLE Y  i 
Cold  Metal  Saw 

I       Catalog  will  be  sent  on  application  to       I 
I  I 
f       Vandyck  Churchill  Company       | 
I  52  Vesey  Street,  New  York  | 

liiiiiiniinintintiiiniiniiittiiitiiiiiiiiiiiiiiiiiniiiriiiiiiiriiniiiiriiitiiiiiiirrMiitiiiMiiriiiiiiiiriiiriitiiiiiiiiiiitMiirMrriiiiiiiiriiiittMiriiV 

miiiiiiiiiiiiiiiiiiiuiiJUiJJilulUMuiiniiiiiJuiiiiiuiiiiiiiiiuiiiiiiuiiiiJiiiiiiiiJiiiiiiiiiiiiiiiJiMiiiiiiiiiiiiiiiiii   iiririiiiiiiimiinnn- 

HUNTER 
SAWS         I 

niMiiriiijiiiiiiiiii   iiiijiiiiitiiniimnmiimiiiiiiiiiiiimiiiiiiiuiiimiiiiiiiiiiiimiriiiiiiiiiimiiimiiuiiiuiiiiiuuiliuiuiiiuiiuiii^ 

VICTOR 
HACK  SAW  BLADES 

Victor  All  Hard  and  Flex- 
ible Blades  for  hand  frames 

and  Victor  All  Hard  Blades 

for  light  machine  work  are 
made  of  special  tungsten 
alloy  steel  and  give  you 

special  service. 
Victor  Service  includes  full  in- 

formation on  hack  saw  b.lade  use, 
advice  on  metal  cutting,  price 

lists,  etc.  Write  us  and  let  us  help 

you  to  lower  production  costs.-^ 

VICTOR  SAW  WORKS 
MIDDLETOWN,  N.  Y. 

8B-K)0S 

illllinilllliinMiriinninnlMniiitrtliiiiiniririiiiiiiiitiiiiiMiirMititiiiirinirtiliiliuriiliniitriiirtHrrilirriliiimrilirriiitiildllliminuii 

■4f1^t1^ftt^t^ti^tf^i^tfttfff-ff■^ 

All    Types    of    Circular    I 
Saws  for  Cutting  Metal    I 

Inserted  tooth  saws,  solid  | 
tooth  milling  saws  made  I 
of    chrome     alloy,    semi-  | 
high    and    high-speed  | 
steels,   hot   saws,   friction  | 
discs.       Saw     sharpening  | 
machines.  | 

Have  you  tried  our  "Beskut"  semi-high  speed  millin?  Baws?     They  i =     will  cut  costs  on  hard  jobs.  = 
I    We  also  manufacture  and  carry  in  stock  a  lull  line  of  Pneumatic  = 
5     Hammer  rivet  sets  and  chisel  blanks.  = 

I         HUNTER  SAW  &  MACHINE  CO.,  Pittsburgh,  Pa.         | 
iiiiiniirniiiniiiiiMiiinMirMliiirMininfiniiitriitinnniiiiriinriirriiirMnMiiriiiiMirMitiiiitiiiriiiiiMiiiriniriiirriirMnniiiiniriniiiiriiin 

utiiiiiniuriiiiiiiiiiii   iiiiiiiiiiiiiiiiMiiMiiiiiiiiniiiiiiiiiiiiiiMiiiiiniiiiiiiiriiiiiniiiiiiiiiiiiniitiiiiiiiniiiniriiiiiitiiiiiiiiiiiiniiiiiiii!,-     aiiiiiiiiiiiiiuunuiiimiUUiiiimuiiinniiiiMiiiMniiiiiiiiininiiiiiiiiMiiiiiiHriiiiiiinriiiuiiiiMiiuiiiifMniiiiiMnniiitiiuiuiinuiinia 

I  The  "MARVEL"  No.  5 I      Automatic  High  Speed  Saw 

I      A  Big  Production  Saw 

I  for    YOUR   Shop 
i  All  you  need  to  do  is  set  the 
i  gauges,  put  a  bar  of  stock  in 
=  this    machine,    start    it    going, 
=  and     forget     about     it.       The 
=  "Marvel"    No.    5    will    cut    oft 
=  piece  after  piece,  at  the  proper 
5  dimensions,  and  stop  when  the 
5  bar  is  u.'icd  up. 
i  After    each    cut    the    vise    is 
=  opened,   stock  fed.   vise  closed, 
=  and     cut    resumed     all     auto- 
E  matically. 

I       Let  us  send  you  a  Catalog. 

I    Armstrong-Blum  Mfg.  Co. 
I    347  N.  Francisco  Ave.,  Chicago 

^iiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiuiitiiiiiiiiiiiiriiniiuiiitiiittiiiiiiiiiiiiiiiiiimiiiiiiuiiiiiiitMiiiiiiiiiimiiiiiiiiiiiiiiiiiS 

Briuiiiimiimiimiitriiniiiniiiriii[iiiiinMniiitiiiiiiiiiiiriiiiMiiiiiiiiiiiiiiiMiiriiiiMirMiiitiiiiiirfiiiMtriiiiiiiiiiiiiiiitiiiiiiiiriiiiiiiiiiiiu     HinriiniiiniiniiiiiiiniiiniiiiiiiiiminiiiiiiiiiiriiiiiiriiriMtriiiiriiiniiiiiiMittiiriiiiiiiiiiiiiiiriiiriiiifiiiriiiuiiiiiiiiiiiiiiiiiiiiiiiiiiniiiit, 

LENOy ^^   HI6H  SPEED       ̂  

HACK  SAWS/ 

V 

^^: 

p^. 

''■ic-naui'OaiC 

AMERICAN   5AW  &.  MFG..  CO. 

^t^^tllllllllllimmilP 
aiiilininniiriiuiiinminiiiMiiiriiiiiiiiirnirtiMiiiiriiiinMiiiinnii iiiiiiiitiiitiiiiiiiimimiiiiiiimrrinniiTTnimnnnirrimritnifi 

Lea  Simplex  Cold  Saws 
Fast — Easy  to   Operate — Large  Capacity  | 

Minimum  Waste  of  Stock  | 

Designed,  Manufactured  and  Sold  by  | 
The  Earle  Gear  &  Machine  Co.  I 

Philadelphia,    Pi.,    U.   S.   A.  I 
'•nniiJiiiiiiiiimiiuiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiiiiiiriiiiijiiriiiiiiiiniiiiiiMiiiiiiiiiiriiJiriiiiimiiiiiiiiiiiniimiiiiiiiiiiiiiiiJi^ 

2iltilliliiiirnrrMirriir[ftitriiiriiiriiiirtiiitiiit)irtiiiiiiiitiiiiiiiTiiirii[iiiiiMiiiiirtiiiiiiiriiirtiirtiiriiiiiiiiiiitiiinllriiiiliirMirriiirMiitinrru 

I    HACK      "STERLING"      SAWS    I 

WW3— --^ 

We   Announce  the   "Uiiver 
No.    192    18-inch   Band    Saw 

"OH — " 

i     Diamond  Saw  &  Stamping  Works,  Buffalo,  N.  Y.        | 
^iiiiiiiiiiiiiiiiiiiiuiiiiiiuiiiiiiiiiiiniiuiiiiMiiiiiiiiiiiiiiuiiiiiHuiiiMii'iiiiuiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiitiiHimr 

It    is    a    ball-bearing   handsaw   fur-  i 
nished  with  cord  to  connect  to  lamp  = 
socket.     It   is  portable   and  carefully  | 
guarded.    Note  the  ripping  fence  and  I 
miter  cut-off  gauge.  | 

The    "Oliver"   Junior   Line   includes  | 
saw     benches,     handsaws,     jointers,  I 
Sanders,     wood     trimmers,     oilstone  | 
and  tool  grinders,  vises,  electric  glue  I 
heaters,   etc.  1 

Ask  for  catalog  and  price  list  I 

I                Oliver  Machinery  Company  i 
I                               Grand  Rapids,  Mich.,  U.  S.  A.  | 

^uriiiiiiiuiiiiniiitiiiiiiiimiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiniiiiiiiiiiimimiiiiiuiiin 
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jmnniiniiimiiriiiiiiiliiiiJUiiiiiiiiiuiiuiiiiiiiiiuiimiliiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiniiiiiiuiilliluiiii^     aiiiiiiiiiiiiiiimiiniimiiiimiiiifiiiiiciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiiiniiniimiiiiiiiii   iiiiiiin   iiiiiiiiiiiiuiic 

Knows  Just  Where  He  Stands 
Every  worker  does  better  when  his  production 
registers  where  he  can  see  it;  where  his  record 
can  be  compared  with  the  standard  production- 
rate  of  his  machine.  He  will  earn  more  for  you 

and  himself,  if  his  record  "delivering  the  goods" 
is  kept  continually  before  him  and  his  boss  by  a 

COUNTER 

I 
International  Standard 

Sfleroscope 
(HardnesB  Tester) 

The 
Scleroscope 

is    now    uped    in    hundreds    of 

giants  for  its  accuracy  In ardness  testing.  It  is  direct 
reading  and  can  readi'y  be 
operated  by  anyone.  Ranges 
from  softest  metals  to  hardest 
steels  witliout  adjustment.  It 
is  invaluable  in  ordering  ma- terials to  specifications.  The 
free  booklet  will  interest  you. 

The  Shore 

Instnunent   &   Mfg. Company 

Van  Wyck  Ave.  and 
Carrl  St. 

Jamaica,  N.  Y. 

=     fiiiiiiniiniiiiiiriiiiiiitiitiiiniiniiiiiiiiiiiMniiiiiiitiiniiitiiiiriininiiminiiniiiriittiiiiriiiiiiiriiiiiiirriiiiiiiiiiMttintiMttiifiunuimii 

i      flniiiirilllftliuriiiriiittiiriiliriiiiinriiiiiiiiiriniiiiiinMiiiiiniiiiiiniiliiiuillliiiiiniiniiMiiiriiiiMiiillililiiliniiiiinuiiiniiHuiiinml^ 

The   large   Set-Back    Revolution   Counter  | 
above  records  the  output  of  any  machine  | 
where    a    shaft-revolution    indicates    an    operation.  | 
Sets  back  to  zero  from  any  figure  by  turning  knob  | 

once  'round.    Supplied  with  from  four  to  ten  figure-  | 
wheels,   as   required.      Price,   with    four    figures   as  | 

illustrated,  $10.00 — subject  to  discount.     Equipped  I 
with  lock  and  keys  to  prevent  tampering  with  the  i 
record,  $2.00  extra  (Cut  j  size.)  I 

IVrite  for  new  6Q-page  counter  booklet.  | 

THE  VEEDER  MFG.  CO.  I 
15  Sargent  Street  Hartford,  Conn.      | 

AiiiHiiiiiiiiiiiiriMimMiiiiiiinrinrii]iriniriniriniriiiiiMirMiiiiiniiiiiriinii]iiiiiiiiiiiit>iiiiiiiiiii*iniiiiMiiiiiiiiiiiiiiiMniiiiiifiimii9 

inuniinuiiuiiiiiiinmmiinniimiiiiimiiiinnimiimuiniiminiiiniiiniiitiiinuniiniiininiininiiiniiniiniiiuiiniiitimiiiiiii^^^ 

A  model  to  suit  your  needs  j 
This  Federal  Model  F  Dial 
Indicator  has  a  fixed  dial  and 
a  second   hand   to   record   the 
number  of   revolutions  of  the 
large  hand.  Federal  Instru- 

I  ments,  however,  are  made  in  a 
I  range  of  types  and  sizes  that 
I   enables  you  to  select  one  that 
I   exactly  suits  your  needs. 
s 

I     Get  the  (older  and  note  the  complete- 
I  ness  of  the  line. 

I     Federal    Products    Corporation 
I  Providence,  R.  I.,  U.  S.  A. 

Randall  &  Stickney 
Indicators  and  Gauges 

for  every  kind  of  precision 
measurements  on  duplicate 
parts.  Quickly  and  easily 
applied.  Unsurpassed  in  sim- plicity and  durability. 

Calibrated  in  thoui-andtliJ  of 
an  inch  or  metric  scale.  Ideal 
for  the  rapid,  accurate  in- 

spection of  larg-e  quantities of  work.  No  modern  shop 
should  be  without  them. 

Write  as  today. 

Randall  &  Stickney 
Waltham»  Mass..  V.  S.  A* 

TniiMiiiiiiiHiiniiiiiiiiMiiiiiiiriiiiiiiiiniiiiiiiiMiiiiiiiiiiiiiiniiiiiniiiiiiitriiitiiiriiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiniiniiiriirriiitiiiiiiiiitifi 

mntrniiimitMiuinMiniiniiiiiiniiiniiniinMniiiiMiiiiiiniuiiiMiiiiiiiiiuiiuiiuinniiuiiuiuiiiiuiiiiiuiiuiiniiniiiiiiniiitiiiiiimiiij 

I     Set-up  Time  is  Non-Profit  Time! &  i Out  it  to  a  minimum  with  a  i 
Boston    Universal     Angle  = 
Plate — any  angle    available  I 

in    a    few   seconds — 360*  = — horizontal    lt!0°    ver-  = 
tioal — can't  be  beat  for  i 
2is   or    fixture    work.  | 
Heavy  and  rigid.  i UNIVERSAL  I 

Angle    Plates  | 

Can    be    used    on    all  = 

types    of    machines —  § converts  a  Plain   Ma-  = 
chine     into     a     Uni-  = versaL  § 

Write  for  illustrated  booklet  I 

Boston  Scale  &  Machine  | 

Company  = 100  Ruggles  St.,  I 
Boston,  Mass. 

qiiiiiiiiiniiiiiiMiinHiiiitimiiitiiiirriiiiiiiiiiiiiiiiiiiiiinimiiiiii   miiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiifiiiiiiiiiii     fiiiiniiiiiiiiiiiiiimiiitiiiiiiimiiiiiiMiiitiiiiiimiiiimiiiiiiMiiiiiiiiimiiHiitiiimiiitiimiiniiiiiiHiiiiiiin   HiitiimmiinniimJ 

yiinniiiinnniiiititiiiniiiiniiiiiiiiiiniiiiiiiiiiiiiiriiiiiriitiiiiiitiiiiiiniriniiiiirMiiriiiiiiitiiiiiiiiiiiiMmiii   iiiiiiiiiniiiinniiiimir' 

To  Set  Your  Studs 

Quickly —  I 
and     with    complete     assurance  | 

that  they  are  properly  set  with-  | 
out    danger    of    backing    out    or  | 
twisting  off  be  sure  to  use 

APEX 
Stud  Setters 

Interchangeable  with  Tap  Collets  in 
the    Apex    Tap    Holder.     A    handy 
device  that  reduces  the  cost  of  stud  = 
setting:  to  rock  bottom.  | 
Takes   but   a   few   minutes  to   read  i 
our    Bulletin.     Send    for   your    copy  I 
now.  = 

The  Apex  Machine  Co. 
Dayton,  Ohio  | 

■iiiiiiniiimiiiiuiniiiimriiiiiijijjiiiiiiriiimiiimmiiimiiniiiiiiiiinniiiiiiiiiiii   iiiiiniiii   luiiim   iiiiiiiiini   uil 

uiiiiiriirrfiriirnMiiriiiiiiiiiinrrtiiniiminMiriiiriiiriiiriiiiriiirtniiiininiiiiiiiirMitiinriiiiiiirMiiiiitiiitriittniitiiiiiittrinrntiiitriiniiu 

Model  B  Gear  Counter  [ 

will  give  you  vour  accurate         i 
production.    Tested  20.000         I 

per  hour.  | 
Send  for  circular  5 

I      R.A.HART  MFG.   CO.,    BATTLE  CREEK,  MICH.      I 
^iHiniiiniiliiinMiiiiniiiiiiiiuiiiiiiiiiiiiiiiiniiiiiiiiiitiiiiiiiiiiiiiiiiniininttiniiiiiiiitiintiiiiiiuriiitiiniiiiiiiiiiiiMiiiiniiiiiiiiitiliiiE 

AiniliiiniiiilillllHinilllilllilliiiiiilintiinriitriiiniirtiinrntnitrtittttiitiitttiiiiittrinrinttiiiriiniiiiniiitiiimiiiiiiinillllllimnilllinft 

e-Standab" 

fi  EErPBs Model  B  (Five  wheels) 
Model  B-6  (Six  ic/ieels) 

AMERICAN 

I  TAPS— DIES— SCREW  PLATES— REAMERS  | 
I  Let  us  quote  on  your  next  order.  | 
I  American  Tap  &  Oie  Co.,  Greenfield,  Mass.    | 
iiiiiiiiiiiiiuiiiiijiiiiiiiiijiiuiiuiiiiiiiijiiiiiiiiiiuiiiiiriJiiiiiuiiiiuniiiiimiiiiiuiuiuiiiiiiminiiiuiiiimiuuuiuuiiiuiiuiuuuiiiiiifl 
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We  did  a  lot  of  pruning — 

When  we  set  out  to  produce  this,  the  simplest  of 

all  gauges  for  general  precision  work. 

We  reduced  greatly  the  number  of  parts.  We 

made  each  of  these  parts  as  heavj'  and  large  as 

possible — the  spindle,  for  instance,  of  steel  has  a 
flat  rack  j^  inch  wide.  We  mounted  the  rack 

wheels  and  take  up  wheel  on  one  large  staff,  so  that 

a  single  heavy  support  might  suffice  to  hold  them 

and  the  center  pinion.  The  spindle,  for  smoother 

action,  has  been  fitted  with  a  guide  block. 

What  is  the  result  of  this  super-simplified,  yet  per- 
fect functioning  design  ?  Simply  this :  a  gauge  which 

we  guarantee  accurate  within  .0005  inch ;  a  gauge 

which  you  can  drop,  batter,  or  otherwise  abuse  with- 

out affecting  its  accuracy ;  a  gauge  which  won't  wear 

out,  and  which  can't  go  wrong — in  other  words,  a 
lifetime  gauge  in  the  fullest  sense. 

In  spite  of  these  advantages  the  price  is  fully  20% 
lower. 

Get  yours  right  away — or  send  for  literature. 

The  New 

"55" 
An  Ames  Gauge 

$ 10 

aMEs 
.WALTHAMMASS.U.S.A. 
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iniinillllllllllllltUHIinilllllllHIIIIIIIIIIHIIHIinillH»HIIIIIIIIHn>inilHHIIIUIIHHItMlliniHiHIHIIIHIIlllHHIIIIIIIIIIIHIHHUIUIIIIItlHWIIHIIIUHtll^^^^^^ 

SKINNER  INDEPENDENT  CHUCKS-4-JAW 
Sturdy — Dependable — Accurate 

In  the  independent  type  of  chuck  4  jaws  are  naturally  preferable. 
This  type  of  chuck  is  most  adaptable  for  all  regular  machine  shop 
practice.     Adjustable  to  the  greatest  variety  of  work. 

IlluMtrated  Literature  and  Catalog  upon  request 

The  Skinner  Chuck  Company 

In   this  ■  type   of    chuck,    tlie    jn*\-;    hio   reversed    by running  off  the  screw  and  turning  end  for  end. 

New  York  Office: 
94  Eeade  Street 

NEWBmXAIN.CONN  U.5.A. 
Established  18S7 

San  Francisco  OfBce:  Cincinnati  Oftlce  ■ 
Kialto  Building  9 1 5  Broadway 

London  Office:    139  Queen  Victoria  St.,  B.  C.  4 

Cbleago  OfDee: 
552  W.  Washington  Blvd. 

aitiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii   iiiiiiiiiiiiiiiiKiiiniiiiiMiiriiiimuniiiiiiiitiHiHiniiiiiiiiiiiiitiiiuiiiiiiiniiiiiiiiiiiiiuiiiiiiiiiiiitiiiiiiiuiiiiiiiiiniiiiiiiiiiiiiiiim 

uiiiiiiiiiiiinijiiiniiiiiiuiiiiiuuiJiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHtiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiimiiig 

Two-Jaw 
Drill  Chucks 

Simple  —  compact. 

Two  jaws,  single 

screw,  solid  body. 
Made  for  Ti  a  r  d 

work  and  severe 

use.  Seven  sizes 

from  Q-Y^  in.  to 
0-2  in. 

l|iiitiiiiiiiiriiitiiiiiiiiiiiHriiiiii]iii]iiiiriijiiiiiiiiiiniiiiriiiiiii[iiirMiiiiniiniiiiiiiiiiiuiiiiiiniiiiiiiuiiuiiiuiiiiiiuiiiiiiiiiiiimiiiiiiiil£ 

I    The  Ney  "Positive  Grip"  | 
1    replaces  eighteen  | 
I    ordinary  collets. 

3 

The  six.  interchang^eable  one-piece 
sprinff  tempered  jaws  of  the  NEY 
"POSITIVE  GRIP"  COLLET 
CHUCK,  covers  the  range  of  eigh- teen ordinary  collets. 

Thing-  of  this  feature  of  economy. 
plus  the  satisfaction  of  having  this 
versatile  tool  that  "fits  in"  on hundreds  of  small  jobs  that  come 
up  in  tool  room  practice. 
And  a  big  point,  it  never  mars the  work. 

Write    for    our    illustrated    leoHet, 
showing   its   wide  application. 

The  E.  Horton  &  Son  Co.,     2^r°la  ̂ "JJ:    I  I  The  J.  M.  Ney  Co.,  Hartford,  Conn.  | iiiinmiiiimiiiiimiiimiiimiirMiiiriiiimiiMinmnmiitMiriiiirMiiMiumiiiiiimiiMiiiiiriiirMmMmiuimiMnmiini^                       niiiMiiinimimiiNimiiiiiiiiiiMmiimniiimiiinMiHiiimimuiinHnimMiiimiiiiiMiiMiriiimnMiiimmiinimimiiMnmiimniiini^ 

luiiiiiiiiimiiiiMiiiiMiiiiiiiiiiriiiirriiiiriiiiiriiiiiiiiiMiitiiuuiiiiiiiiuniiiiiiiiiiiiuMiiiiiiiiiiiiiiiiiiMiniiiMiiiiiiiiiiiiinuiiiiiiiiiiriiis     giiHiiiHiiiiiiitiiiiiiii   iiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiiiiiiiiiuiitiiiiiiiiiiuiiuiiiri   iiiiiiiiiiiiiiiiiiiiiiiiuiuiuuMiiriiiiiiiK 

GARVIN  HEX.SQUARE 
TWO  -WAY  FIXTURE 

For  Butt  or  Straddle 

I  milling  of  a  square  or 
I  hexagon  nature. 

I  Will  clamp  in  either  a 
I  horizontal  or  vertical 

I    position. 

I    Made  in  two  sizes: 

I     1  in.  size,  54  to  1  in.  cap. 

I    2  in.  size,  J4  to  2  in.  cap.  | 

I  MANUFACTURED  BY  I 

I     THE  GARVIN  MACHINE  COMPANY       I 
I    Spring  and  Varick  Sts.        50  Years  in  NEW  YORK  CITY    1 
liiii»iiuiuiiiiiuiiiiniiiini»uuimiiiimiJii»iuiuiiuiiuiiuMuiiiuiiiiuiiuiiiuiiuiiiujuiiuiiiiiiuijuiiuimimiiiuiiiiiiiiiiiiiijiiil 

djiiiiiii"   iiiiiiuiiiiiiiiiiiiiiiiiiiii   miiiniiiiiiiiiiiiujiiiiiiiji   niiiiiijiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiuiiiiiiiiiuiiiniiiijiiir^ 

CUSHMAN  CHUCKS 
4  Jziw  Independent  Type 
"'Me  Incomparable 

also  I 

Self-Centerinj(6earedScrolllype)  I 
2  Jaw  Lathe  Chucks  | 

"The  Hartford"Drill  Chucks  | 

WRITE  US  FOR  iooKii^TSsbicomparaile  | 

TH E  CUSHMAN  CHUCK  CO.         Z^ui.:Z''s:^. 

9ii>niiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiuiiiniuiiniiiiiiiiiiiniiriimintiifiiniMiiiiiiiiiiiiiinmiiiimiiiiiiimiiiiii 
iiiiiiniiiiiumuiiie 

'I      ̂iiiiiiiiHiiiiiniiuuiiiiiiiinMiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiiiiiiMUiiiiiiiiriiniiiriiitiiiiiiiiiiitiiiHiiiiiiiiiiiMiiiiiiniiiiHiiimiit^ 

CHUCK 
WITH 
AIR 

The  body  is  ribbed  to 

absolutely  prevent  buck- 

ling or  spring  under  se- 
vere strain.  Have  you  a 

rcent  Catalog  ?  | 

The  Hoggson&  Pettis      I 
Mfg.  Co.  I 

New    Haven,   Conn.  I 

wiimiiiiiiiiiiuiiiiiiuiiniiiiiiiuiiuiuniiiuiiNiiiiiiniiiiiiiiiiiiiiiiiuiiiiiiiiiuiiuiiuiuniHihiiiiiiniiiiiiiiiiiiniiiiiiimiiiiiiiiiiiiini^ 

The  Lavoie  Air  Chucks  are  very  simple 
in  construction  and  are  easy  to  operate. 

The  grip  is  absolutely  certain,  as  is  the 
release.  Made  in  seven  types  with  six 
styles  of  jaws. 

Write  for  particular*. 

FRONTIER  CHUCK  &  TOOL  COMPANY 
S  34  Letchworth  St.,  Buffalo,  N,  Y. 

f^iiiitiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiriiiiiiiuiiuiiiiiiuiiiiiiiiiiiiiiiu'iiiiiiiiiiiiiiiiiiiiiiiiuiiiiiimiiniiiiiiiiiimiiiiiti 

=     ̂ ■''^■■■'■'■"■■"'■■■HiininiiiiiiiiiiiiiMiiiiiiiHnMniiiMiiniuMiiiiiiiMiiiniiiMiiriiiiiiiiiitiiiiiiiiiiiiiuiiiiiiiiitiiiiimiiuiiuiiiuuui 

RAPID  ̂ '"'''"" 

irtwa 

CHUCK  1 
I      Drives  Straight  and  True  | 
I  Cannot  Injure  the  Collet      | 

I     American  Equipment  Company,  Detroit     I 
3NHiiiiiiiiiiuiiiiiiiiiiiiiiiiiniiuiiiiiiiiiiiiMiiiiiiiiiiiiiiiiii[nitiiiiiiiniiniiniiiiiiiniiiiiiiniiuiiiiiiiuiiiiimniiuiiiutiiiiiiuiiiiiiiiii£ 
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9iiiniiiiiiiniiiimMniiiiimiiMiiiii]iiiiii)niiiiiiiiiiiiiiiHiiiiiiiiiiiuiiiiiiiiiiii>riiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiMiiiiiiMiii^       niiirintiiiitiiiiiiiiiiMiiiriiiiiiiiiiiiiiiriiiiiiiiiiiiitriiitiiiiiiiiiiiiiiiiiiiiiiiiiiiinHiiMiniiiiniiuiiiniiiiiiiniiiniiiiMiiiiiiuiiiiiiiiiiiiiu^ 

B       S Whiton  Chucks  are  "solid"  satisfaction 
We  don't  claim  any  *'{reak"  performance  for  our  chucks. 
What  we  do  know  i8  that  they  have  unusu'ally  wide  ranire 
and  a  &rip  that  "never  lets  go."  We  also  know  that 
their  solid  steel,  one-piece  body  cannot  get  out  of  true; 
that  the  massive  jaws  and  simple  scroll  mechanism  grip 
the  work  positively  and  quickly,  saving  much  time  on 
set-ups;  that  Whiton  Chucks  are  right  in  theory  and  have 
proved  right  in  practice. 

We  make  a  type  and  size  for  every  machiDlns  used. 

Write   for  details. 

D.  E.  Whiton  Machine  Company 
New  London,  Conn. 

Sole  European  Agrents — Selson   Engineering  Co.,  Ll<i. 
■Wliiton"  Cliucljs  sold  and  kept  in  stock  by  principal 

dealers  all  over  Europe. 

I  Errington  i^ve*™.  Friction  Tapper  | Style  C.  I 

Tapping  I 
Blind  ̂   j 

Holes  in  | 
Air-  I 
Cooled  I 
Auto-  I mobile  | 

Cylinder  | 

(AMERICAN  S MACHINIST.  S 
Jlar.  14,  1907)     i 

niiiiiiiiiiiitiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiuiiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiinriiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiimiim 

I  The  breakage  of  a  single  tap  on  this  job 
I  would  cause  an  intolerable  blemish  in  the 

I  appearance   of   the   piece   and   result   in 
I  heavy    loss    in    time    and    money.      The 
I  Errington      Sensitive      Adjustment      and 

I  Quick    Reverse    insure     perfect    results. 
I  Regulate   the    power   of   the   machine    to 

I  just    drive    and    remove    all    danger    of 
I  breaking   the  tool   or  injuring   the   work. 
I  Fool  proof,  fits  any  drill  press,   and  taps 
I  steel  as  safely  as  cast  iron.     Seven  sizes, 

I  }i  in.  to  2  in. I  Errington  Mechanical  Laboratory  I 
i  11  John  St.,  New  York  aty                                         i 
S  113  North  Desplaines  St..  ChicaEO,  III.                                   I 

I  Phone  Cortlandt  3140                             830  Old  South  Bids.,  Boston,  Mass.     | 
7.iuitiiiiiiiiiiiiiMiitiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiuiiiiiiiiiimiiiiiMiiiiiiiiiiiiiniiiiiiiA 

|iiiiiuiiiiiiiiiiiiiii   iiiiiiiiiii   iiiiiiiiiiriiiiiiiiiiiiiiriiiiii   iiiiiiiiiiiiiiiii   iiiuiiiiiiiiiiiuiiiuiiiiiiiiiiiiiiiiuiiiiiijiiiiig     sminiii   iiiiiiiiiEiiii   iniiiiujiiijiiiijiiiii   iiiiuiiuiuuimuiiuiiuiiiiiiJJiiiiuiuiiiiiuiuiiiuiiiiuuuiiiimuiuimuuinis 

We  Make  Nothing  But  Chucks  f 
Union  Chucks  are  always  "up  to  the  minute."    Our  entire  | efforts  are  devoted  to  the  development  of  chucks  and  every  | 
dollar  expended  in  a  Union  assures  ample  returns  in  service.  | 
Correct  design  and  proper  materials  give  Union  Chucks  the  | 
stamina  to  staod  hard  usage.  | 

Union  Manufacturing  Co.  | 
26   Cortlandt   St.,   N.  Y.  I 

New  Britain,    Conn.,   U.   S.   A.  | 
Makers  of  a  Complete  Line  of  Chucks  | 

O.  S.  Walker  Magnetic  Chucks 
Rotary 

Rectangular 

Swiveling 

Vertical  Face 

Modem  conditions  demand  the  use  of  most 
efficient  chucking-  tools.  Walker  Magnetics 
grip  and  relea-se  work  instantly.  Made  in  a 
wide  ran^e  of  sizes  and  types  for  holdinff  plain, 
taper,  beveled  or  irreg-ular  shaped  work  on 
planers,  millers,  grinders,  etc. 

Write    for    Bulletins 

O.  S.  Walker  Co.,  Inc. 
Worcester,   Mass. I     I % 

Our    Catalog  S hows     fuTi  I 
line.    Send  H 

for  your  = copy.  i 

SiiiiuuiriiniiiiiiiiuiiiriiJii   iiiiiiiimiiiiiriiirriiiri   iiiiiiiiiijiiiiiiiiiiiiiiiiiiii   iijiiijiimiiiiiiii   iiiiiiirriiiiiiiiuiriiiS      ?riMinilulllllilllimnnillllUlllUIIIUIIIlllllUlllllllllllinilimimiimimiluiliniiiiiiinilijiiliiMiliriiiiliiiiiiiiiiiriniiiiiiiriiiniiniiiiiH 

^iniiiiiHiiiiiiiiiiiHiiiiinMiiiiniHuiiiiiiiniuiiiiiiiiiiiiMiiiiniiniiiiitiiiiiiiniiiniiuiiiiiiiiiiuHiniiiuiiiiiininniiiiHiiiiiiiiiuiiiiiiiiiiiinMiiiiiiiiniiiiiiiniiHhiiiiHiiiiiiiHiiriiiiii^ 

Face  Plate  Jaws 
I  Drop  Forged  Steel  Body 
i  Top  Jaw  of  Special  Steel 
I  Actuating  Parts 
I  of  Alloy  Steel, 

I  Heat  Treated 

I  BUILT  TO  HOLD 

The  Bullard  Machine  Tool  Co. 
I  Bridgeport,  Connecticut 
iuuHUiumillliiiiiiiimwuuiiiuiiiuiiiiiiiiiiiiiiiiiiiuiniiiiiii-uiiiiii'uiiiiiiiimiiuuiuuuiimimiiauiiiiuumiiillililliuiuuiuiuiiiiiumiiiiiiimilimiim luuiiuiiiiuiiiuiiuiiiiiiuuiiiiiiiniiiuuiiiiiiiniiiiiiuC 
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.aiiiiiimiimiiiiiiiinmiiJniiimi»iniiiiiiiiimlii»iuimiimiiiiiiiiiiiiiiiiimiuiiiimiijiiiiiiiiiuiiiiiiiiiiiiiiiiiiiMiniiiniiiniiiMiimimiiiiimii»iiiiiiiiiiiiiiiiuiimimiiiiiiiiiiuiiiiiii^ 

Lovejoy  Inserted  | 
Tooth  Cutters 

With   positive   locked  teeth   of  stellite  | 
or  High  Speed  Steel  | 

Note  LoTeioy   thread   principle  of   locking  inserted  i 
teeth.      It    means    quick    "take-up"    and    complet'^  S 
ri&idity — no    taper    pina    to   be   drilled    out — teeth  1 
can't  slip.                  '  I 

Heat  Treated  Body  Lasts  Forever  | 

You  buy  only  the  inr-xpcnsive  bits.    Cut  your  tool  i 
costs  by  trying  the  Lovejoy  Method.  | 

Send  for  further  data  I 

Lovejoy  Tool  Company 
Springfield,  Vermont  | 

"imiiiimiiimiiiiuMniiimiinniiuiiiinriiiniimnniiimiinMiiiiiiiiiiniiiiiiMinirmiimmnmiiiiimitiiimiiiminmmitminiimmnimimmnmntminiim    uiijiiiiiiiiiiiiiiiiMniiiiiiiiiriiiiiiii' 

(liiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiimuiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiuiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiir^ 

ARMSTRONG 
DROP   FORGED  WRENCHES 

aiiiiMiHiiiiiiiiiiuiiiuiMiiiiiiiiiiiiniiiMiiriiniiiiiiiiiiiiiittiiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiMmiuiimimiiiiiiiiiiaiuiiinn 

I    Rockfbrd  Balancing  Tools   | 
Furnished  for  all  purposea,  up  to  12  tons, 
with  8-foot  awing  and  greater,[if  desired. 

These  wrenches  are  forged  from 
the  very  highest  grade  of  steel, 
which  possesses  the  quality  of 
stiffness  and  great  tensile 
strength. 

They  have  been  designed  by 
men  who  have  had  years  of 
experience.  They  are  accurate  in 
machining  and  uniform  in  finish. 

Write  for  catalog  which 
ahowa  our  complete  tins 
of  tool  holdera,  ratchet 
drills,  drop  forged 
Wrenchea,  lathe  dogs, 
clampa,  and  other  ma» 
chine  ahop  toola. 

Rockford  Balancing 

Tools  requite  no  align- 
ing or  adjusting.  They 

are  light,  portable, 
strong.  They  are  an 
essential  of  every  ma- 

chine shop  and  polish- 

ing room. Send  for  descriptive 
literature,  which  will 
tell  you  how  inexpensive 
these  tools  are.  and  how 
little  it  costs  to  keep 

them. 

ROCKFORD  I TOOL  CO.  I 
Rockford,  lU.  I 

=     ̂ llllltlitlllillllllllttlliriiitiilllliniliiriiiiiiiitiijiiiiiiiiiittiiiiiiiilliniiitlllllliMimiiirilllllilllllliuiiiiiiiiniiiniiiiut'iiiiiiiiijiiiniiuc 

I     ̂riiiiiitiiiiinrnrriniMirrMiiitiiiiiiiiiiHiiiiiirrinitiiitiniiiiiinriiiiiiiitiiitiiiiiiiiiiutiiitiiitiiniiiiiiiiiiiiiiiiiiiiiuiiniiuiiniiniiiuiiil)^ 

GIANT  KEYSEATERS  | 
jaisisiai5i3isMaiai3J5JSi3i3iajaEMi3J3JSja  | 
You  can  teach  | 

your  shop  boy  I 
to  run  a  GIANT  | 

The    extreme    simplicity    with    whicll  | 
^et-ups  are  made,  and  operations  con-  i 
trolled,  on  the  GIANT  Keysealer.  elves  = 
this  machine  a  twofold  claim  to  your  s 
careXui  investig:ation.  | 

Firstly,  there  is  no  need  to  employ  a  = 
skilled    operator,    your    apprentice    or  E 

shop  boy  can  soon  be  taug^ht  to  main-  i tain  a  iull  output   of   accurate   work.  = 
Secondly,  the  time  taken  in  setting  up  S 
work  has  been  so  shortened  that  it  be-  i 
comes  almost  negUgible.  | 

Write  for  fall  details   in   our  Catalog  = 

MITTS  &  MERRILL,  Saginaw,  Mich,  f 

;ill1irilHllllllinr|idiiiiiiiri   Jiiiliuil   liinillllllllil   iiiiiliiiiiiii   iiiiii   iiiiiiriiuMllllllimiiiiiiJMiuiiirniiiimii:     niiiiliniin   uiiniiniiiiuiuiiiiiimiiuiiiiiJUlmiiiiiiiiiuiEmiiiuiuriiiicm   jmiiiuniiiiuii   uMjiijuimiinmiiiiiuS 

ARMSTRONG  BROS.  TOOL  CO. 
"The   Tool  Holder  People" 

315  N,  Francisco  Ave.,  Chicago,  U.  S.  A. 

Morse  Jobbers'  Reamers 
Are  Always  Dependable  because  they  are 

made  by  a  concern  that  knows  how. 

Try  them 
Made   in    New   Bedford 

Used  Everywhere 
TWIST  DRILL  &MACHINECO. 
KB"«C  BEDFORD. I^A.SS.,tJ.S_<V 
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Lighting 
the  Way 

LIKE  a  beacon  in  the  Dark,  the 
J  A.  B.  C.  Torch  of  Verified  Circula- 

tion shows  the  safe  road  of  Sound  Adver- 
tising Practice. 

Today,  all  the  investigating  and  report- 
ing facilities  of  the  Bureau  are  at  the 

service  of  the  advertiser,  furnishing 

reports  on  practically  all  the  worth-while 
publications  of  Canada  and  the  United 
States. 

In  its  eight  years  of  diligent  service  to 
the  Advertising  and  Publishing  World, 
the  A.  B.  C.  has  brought  Circulation 

Buying  from  the  darkness  of  Uncer- 
tainty to  the  light  of  Verified  Circulation. 

The  Bureau  has  established  the 

principle  of  Honesty  in  Circulation 
as  the  standard  of  practice  in  buying 
and  selling  advertising  space. 

Most  advertisers  today  protect  their 
appropriations  by  demanding  A.  B.  C. 
reports  and  placing  their  campaign  in 
the  light  of  the  valuable  data  they 
contain. 

The  American  Machinist  is  a  meml)er  of  the  A.  B.C. 

DEMAND   A.  B.  C.    REPORTS 

BEFORE   BUYING    SPACE 

Increase  Drill  Press 

Output  and  Cut  Costs 

Improved 
McCrosky  Wizard 

Quick  Change  Chuck 
Enable  the  operator  of  a  drill  press  to 
change  tools  with  one  hand  without  slow- 

ing or  stopping  the  machine.  The  accom- 
panying view  of  the  chuck  has  the  collar 

broken  away  to  show  how  the  collet  is  held 
by  the  WIZARD  Automatic  Lock,  the  de- 

vice that  makes  such  rapid  changing  of  tools 
possible.  This  lock  is  as  positive  as  it  is 
responsive  and  simple. 
The  Improved  McCrosky  WIZARD  Chuck  consists  of 
only  two  main  parts,  a  driving  body  and  a  slotted  collar  to 
hold  the  collet  up  in  the  driving  body.  The  collar  is 
straight  and  uniform  in  shape  and  is  hardened  all  over. 
These  features  insure  its  resistance  to  hard  usage  and  add  to 
the  ease  with  which  it  can  be  operated. 
The  time  saved  by  a  WIZARD  in  changing  tools  makes  possible 
a   large  increase  in  output  on  both  production   and   variety  work. 

We  shall  be  glad  to  show  you  how  McCrosky 
Wizard  Chucks  and  Collets  can  increase 
output  and  cut  costs  in  your  drill  press 
department.      Write  now! 

McCrosky  Tool  Corporation 
Meadville,  Pa.,  U.  S.  A. 

Branches  and  agencies   in  all  principal  cities 
Export  Agent: 

Benjamin  Whittaker,  Inc..  21  State  St.,  New  York,  N.  Y. 
Benjamin  Whittaker,  Ltd.,  56  Ludgate  Hill,  London,  E.  C.  4 
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I  The  Safety  Drill  and  Tap  Holder  |   j 
=  Is  the  only  attach- iment  for  the  purpose 
=  that  gives  universal 
=  satisfaction  and  is  Un- 
i  equaled  for  Efficiency, 
i  Convenience,  Rapidity, 
=  Accuracy  and  Sim- 

I  plicity. 

I  Can  be  furnished  with 
I  special  sockets  with 
=  friction  set  to  carry 
=  oiie  or  two  sizes  of 
=  tap8t  useful  if  sizes 
iare  constantly  chang- 
iinE. 

=  Nothing  to  break  or 
=  gret  out  of  order.  Made 
=  in  4  sizes  covering', i  from  0  to  2  %  in 
I  diameter. 

I        The  Beaman  &  Smith  Co.,  Providence,  R.  I.,  U.  S.  A. 
i       Builders  of  Boring-  and  Milling'  Machines,  and  Special  Machlneb  | i  for  snnh  Purpose*  Conptrncted.  i 
7iiimiiiuiiimiumiiiiiiiiimiimnimiiimiimiiiiiiiiuiiiMiitMiiriinMiiminiiiiiriiiimiitMiuiinniinMiimiitiiimiimiiiinin^ 

9niiiiiiitiiniiiiiiiiiiiMiniiUMiiiiMiiriMiiiiniiinii[iiiiuiiiiniiiiiriiiiiiiiiiiMiiiMiiirMiiiiiiiiiiiiiiiiiiMiuiMriiniiiiMiiiMiiiiiiiiiriiiiii:i 
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500  Tapped  Holes 
in  48  Minutes— 
On  An  Old  Drill  Press 

That  is  a  representative  ex- 
ample of  what  the  Wahlstrom 

Automatic  Tapping  Attachment 
will  do  towards  speeding  pro- 

duction. The  holes  were  54  ii- 

diameter  by  5'^  in.  deep  in  sep- 
arate pieces  of  steel. 

Send  for  booklet,  tree  trial  offer  and 
the  name  of  your  nearest  dealer, 

Wahlstrom  Tool  Co. 
5520  Second  Ave.,  Brooklyn,  N.  Y. 

Self -Closing 
thus  preventing  dust  and 
grit  scoring  your  bearing 
surface.  This  is  the  pro- 

tective feature  of  the 

Bennett  Oil  Hole  Coyer 
It   is   economical    in   cost    and   convenient  in    use.     Simplicity   of  i 
application    adapts   them    to   your   product — merely   drill    a  nole  i 
In  the  bearing"  and  force  the  case  in  position.  = 
It  is  neat  in  appearance  and  does  not  project  enoug'h  to  hinder  1 proper  cleaning.  i 
Full  description  of  our  complete  line  is  youra  if  you  ask  for        = 
Catalog  M.  i 

Bay  State  Stamping  Co.  | 
380  Chandler  Street,  Worcester,  Mass.  j 

nmmiimiiMmiiiiiiiiiiimiirmiuimuiiiiiiiiiuuuuiiimiiiiniimiiiiuiiimiimuiiiimiuMiiMnuiuuimiiiMuiiiuH 

iM'Uiiiuiiuiiiiiiiuiiiiui»iu»iniiiiiiiiiniiiHiiiiiiniiiiiiiiiiiiiiiiniiiMiiiiiiiiiiiiitiiiiiiiiniii[iiiiiimimiiiiiiiiiiiiimiiiiiiii» 

Get  a  Free  Sample  I 

piOiiiiuimiiiniiuiiiiijiiiumniiiuiiuiiuiuiiiiiiiimiiuiiniiiiniiuiiuiimimiiununiimminiimnniiiiiiiiinrnnnniinniimmii 

yiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriijiiiiiiuMiiuiijiiiiiiriiniiiiiiiiuiiiiiiiiniiiiiiiiiiiHiiriiiiiiijimjiiijiiiiiiiiiiiiiiiiiiuuiiiiiiiiiiiiiiiuiiiiiiiii& 

And  they're  safe!         ̂ "^'^*^    ' 
TUCKER  OIL  HOLE  COVERS  are  designed  to 
operate  easily  with  a  touch  of  the  can  snout. 
No  need  for  the  oiler  to  "tinker  about"  in moving  machinery.  Safety  for  bearings,  eafety 
for  the  operator. 

Opened 

Catalog  on  Keqnegt 

Opened 

I      I     Style  A. 

Style  B. 
Style  C. 

Style  P.    !S12^- 

W.  A.  &  C.  F.  TUCKER,  Hartford,  Conn.,  U.  S.  A. 

FOREIGN  AGENTS:  Pen  wick  Frercs  &  Co.,  Paris.  France. 
Alfred  Herbert.  Ltd..  Yokohama.  Japan 

?uii[liiiiiiMiiiillllitiiitiiiiiliiiiiiuitiiiiiiimiiilllllllllliluiiiiiiiiiiiiiiiiiiuiiiiiiiuuiiimiliilliiliiimiiiiiiuinuiiiiiiiiiiriiiiiiiiiiiiliiii 
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Write  in  for  a  free  sample  quantity  of  Minolard, 
the  universal  Cutting  Oil.  A  trial  will  prove  Its 
value.  Just  send  us  a  postal  today  for  the  free 
trial  quantity. 

The  White  &  Bagley  Co., Worcester,  Ma«a<     E C.  S.  A.  I 

Style  "O 

THE  HINGE 

Style  "U" 

Siiiiiiiiimiiiiuiiiiiiiiiraimiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiuiiiiiiiiiiuiiiiiiiiiiuiiiiiiiiiiiiiiiiiiin 

jimnuiimimiiiiirriiiiiniiip"""''""imtiimt.iii.t.iitii..i.t.i.it...i>,.ii,Mitii»iit|TTnwitiniiiiiinniiififfTi!'f^lfiTmTmmiimiiir^ 

But  your  c^ 

Probl 

£^ 
eanin< 

ems ui 
9i 

to us 

OAMJLEY  CHEMICAL.  CO. 
20  THAMES  STREET    NEW  YORK 

^illllllllllllllllUllllllllIllUllllllUUUlUi uuuiiiiiiuiiiiuimiiiniiininniiiiiiiiiumiiMiuimnniiiainnniiiiiiiiiiiiiiiiuB 

GITS 
OIL  CUPS 

Give  perfect  satisfaction  where 
others  fail.  State  style  and  size 
In  which  you  are  interested,  and 
we  will  send  free  samples  and catalog. 

Gits  Bros.  Mfg.  Ck). 
1940  S.  Kilboiirne  Ave.,  Chicago  _ 

Style  "IT 

mriiiiniiiiiimiiMimimimimiiiiiimiiiiimiiiiiiiiiiiiimiimiiiiwimHiiuiiiiimiuiiumiuuiiimmiiiiiiiuniiiuiiiiii^^ 
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DIE   MAKING  MACHINE  | 
"Saves   an   average  of  SO 7c"  = *'We  wonder  how  we  ever  | 

got    along    without    it."  £ 
EMes.   templets,   experimental  parts,   gages   and  the  like  | 
can  be  sawed,  filed  and  layped  on  the  Oliver  of  Adrian  = 
Die  Making  Machine  much   easier,   more  accurately  ana  = 
in  a  fraction  of  the  time  ordinarily  required   for  hand-  s 

Our   Bulletin    tells    the    whole ,.8lorv.  | 

Oliver    Instrument    Co.,    Adr&n,*  fXichiffan.  f _         ̂                                                                  New   York    City  Branch.    139    Lafayette    St.  | 
I        ̂iiiuiniiiiHiiMiiuiuiiiiuiiuiiuiiuiiuiiiiiiiiiiiiiinuiuiiiiiiiuiiiiiuiiiniimiiMiuuimiiiiiiuiiiniimiiiiiiimimiiuiitnnniiiuiE 

i      lyuiuniiiriiiiiiiiMnMnMiiiiniMnMiHiiiiiimiiniitiimiimmiiiiimiiuinHniiiininitnitMJiiniiMniiMiinMiiiiiinuitMHiiiiiiiininff TRIPLEX  I 

Combination  Bench  Lathe  | 

Milling  and  Drilling  Machine  | 

Send  for  Illustrated  Circular  No.   t  | 

TRIPLEX  MACHINE  TOOL  CORP.  | 
50  Church  St.,  New  York  | 

AH  TRIPLEX  Products  are  manufactured  by  i 
B.  C.  AMES  CO..  Waltbam,  Mass.  i X  s 

ouMiiiiiiNiiiiiiiujiiiiiiiiuiiiuiijuiJuiiuiiuiijiiiiiiiuimiiiiiiiiLiiiiimuniiuiJUMjiimimiiiiiiiiiuiiiiiiiniiiii   iiimiiiiiiiiuiiw 
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28  years  of  putting  grinders  right, 
has  taught  us  how  to  build  them  right 

C.  A.  W. 
Electric  Grinding 

and  Buffing 
Machinery 

It  is  said  that  wise  men  profit  by  thp  mistakes  of  others.  How- 
ever tliat  may  be.  when  a  man  has  hati  the  same  lacts,  be  they 

mistaltes  or  otherwise,  constantly  recurring-  over  a  period  of  years, they  are  apt  to  influence  his  life  and  actions. 
So  it  has  been  with  us.  We  have  been  rebuilding:  and  repairing 
binding  and  bufHng  machines  for  the  last  28  years.  We  have  seen 
the  good  points  and  bad  points  of  almost  every  make — they  have 
been  constantly  before  us.  We  have  seen  what  to  aim  for,  and  we 
have  seen  what  to  avoid. 

Is  it  not,  therefore,  logical  to  assume  that  our  own  product,  C.A.W. 
Electric  Grinders  and  Buffers,  should  show  a  predomination  of  good 
points  in  design  and  construction  ? 
They  do ! 

There's    a    very    complete   line,    each    is    an    "honest   to    goodness" machine.    Get  the  Bulletins. 

Cleveland  Armature  Works,  Inc. 
4732-4734-4736  St.  Clair  Ave.,   Cleveland,   O. 

aniiiiiiiiiiiiiiiiiiiiiiiiiiiiij|ijiiriiiiiiiiiiiiiiiJiriiiiiiinrijiiiiJiiiiJiijnij|iiij]iiiJiiiiiiiiuii]iiiiitiiiiiiiiiiiiniiiiniuiiiiiiiiiiiiiiiiiiiiuiii&     airriiMiiiiiimiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiiuuiiiiiiiiiiiiiiiiiiuiiiiiiiuiuiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiJillimiiiiiiiiiiiiiiiiiiij 

Production  Tools 
Air  Operated  Chucks  and  Adjustable  Boring  Bars 

Air-operated  Arbor  Presses,  Chucks,  etc.;  Counter- 
shafts, Vises.  Mandrels  and  Clamping  Devices. 

Adjustable  Boring  Tools,  Multiple  Boring  and 
Reaming  Tools,  Adjustable  Reamers.  Line  Boring 
and  Reaming  Bars,  and  Cylinder  Boring  and  Ream- 

ing Tools,  Car  Wheel  Boring  Bars. 

Catalogues  on  Rfqueat 

Hannifin  Manufacturing  Co. 
Harrison  St.  and  Kolmar  Ave.,  Chicago 

NATIONAL  CLEVELAND  f 
"Extra  Service"  Tools  | 

Milling    Cutters,    Spur   and   Worm    Gear   Hobs,    Reamer*,  Inter-  | 
changeable  Counterbores,    Special  Tools.  = 

The  National  Tool  Co.,  Cleveland,  Ohio  | 
New  York,    126   Chambers  St.;    Philadelphia,    1215    Filbert   St.:    Chicago,   26   S.  = 
JeffcLsoh    St.;     Detroit,     400    Marquette    Bldg. ;    Pittsburgh,     910    May    Bldg. ;  = 
Cincinnati.   141  E.  4th  St,;   Buffalo.  N.  Y.,   844   Ellicott   Sq, ;   Atlanta,  Ga..   34  = 
So,   Forsyth  St.  1 

oiiiiiiiiiiuiiiiiiiiiiiiiiriiiiiiiiiniiiiiiiiitiiiiiiiiiiiiiiiiiiiitiimiiiiiiiiuiiiiiiiiiiijiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuimuiiiiiiiimb  siiiiiiiiiiiniiiiiiiiiiiiiiuiiiiiiiiii   iiiiiiiiiiiiiniiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiuiiiiiiiiiiuiu   iiiiiiiiiiiiiiiiis 

gniniiiiiiiiiimiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiuiiiiii'j  gimmiiiMiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiis 

I  The  Gammons  Taper  Pin  Reamer  |  I  The  favorite  Taps  50  years  ago—  [ 
I  I        They  remain  the  favorite  Taps  today 

Because  of  its  novel  design  it  can  be 

used  to  ream  holes  for  taper  pins  by 
power   driven  drilling  machines, 

thus  greatly  increasing  pro- 
duction. 

V 

It  wears  so  long 

that    the    cost    of    re- 
placements    is    very    much 

decreased.  | 

Ask  for  it  at  your  mupply  honte  or  writs    1 
for  descriptive  circular  ond  price  list.     | 

hecistbid 
'(>Ut'K4«[ 

V 

Carpenter  Threading  Tools,  by  their  fidelity 
to  temper,  extreme  precision,  and  ability  to 
withstand  the  hardest  punishment  of  modern 
high  speed  production,  are  winning  a  host  of new  friends  every  day. 

Have  you  ever  experienced  "Carpenter  Satis- 
faction?"  Sfnd  for  catalog 

T">V-»g7ig -i|^  I 

4MM«t>lt««««< 

The  Gammons-Holman  Co. 
Manchester.    Conn. 

I  I  J.  M.  Carpenter  Tap  &  Die  Co.,  R^"^lT.und 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiifiiiiiniiiiiiiiiiiiiiiiiiiiritiiiiiiiiiiiiiiiiiiiiiiiiiiiiintiiiriiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiB 

Oldest  Tap  and  Die  Makers  in  America 
^itiinriiiiniiiiiiiMiiiiiiHiiHriiiiMMiiiriiiiriiiiiriiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiituiiiiiiiniiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiR 

HnuMitiimiiumiiiiinMiiMiiiMiiMiiiMniMiMmiMiiriiiiiinMinmiiMnMMiiriHiMinMiniimrMiiirnirMiiMiiirMiiiiiiuiinmmMinun^^ 

§    i TWIST  DRILLS  .  CUTTERS,  REAMERS 
AND  SPECIAL  TOOLS 

national: 
TWIST  DRILL  &TOOL  CO. 

UE-XROIX.    U.S.A. 

gihniiiiHrriinriiiiriinrMnunrrrinimMtriiiimiiMiiiuiirMiiimtMiimirmimiimiiiiirriiimiiiriimiiiiiiiiMimiiinrin 

Almond  PRODUCTS  i 
Geared  Drill  Chucks 
Standi    d  Drill   Chucks 
Independent  Lathe  Chucks 
Geared  Scroll  Lathe  Chucks 
Combination  Lathe  Chucks 

Right   Angle  TransmisiloO      = 
Flexible  Steel   Tubing 
Flexible  Arms 
Micrometers Fine  Mechanical  Tools 

illustrative  Descriptive  Bulletins  Mailed  upon  Request 

T.  R.  Almond  Mfg.  Co.,       ̂ '''K!'"' ^■hniiniiiiiiHiiniiiiiiiiiHiiiniiiiiiiiiiiiiHiMiutuuuiiiiiiiiiiiitiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirniiHiiiiiiiiiiiiiiiiiiiiHriitiiiiiriiiiiiiiiuJ?     ?iiitiiiiiiiiiiiiiiiiiiuiiii>HiiiriiiiiiiiiiiuiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiuiiii.iMiiiiiiiiiiiniiuiiiiiiiiiiiiiii 

COWLES  CUTTERS 
Milling  Cutters  for  Every  Requirement 

Cowles  Tool  Company,  Cleveland,  O.,  U.  S.  A. 
Cutter  Manufacturers 

Quality © Fir»t 
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HORIZONTAL  MILLERS 
1 — No.  38-B  Chicago. 
1 — No.  32  Garvin. 
1 — No.  35  Bilton. 
1 — No.  30  Ohio. 

34 — 13-in.  Cincinnati. 
1   No.  1-A  Milwaukee. 
1   No.  1%  Cincinnati.  Univ. 
2 — No.  3  Bockford.  S.  P.  D. 
1   No   2-B  Brown  &  Sharpe. 
1 — No.  3  Becker  Univ. 

10   No.  3  Kempsmith. 
3 — No.  3-H  he  Blond 
1 — No.  3  Brown  &  Sharpe. 
1   No.  3  Brown  &  Sharpe,  Univ. 
;i   No.  3-A  Brown  &  Sharpe.  Univ. 
1 — No.  4-H  Le  Blond. 
2 — No.  4  Cincinnati. 
1   No.  13-B  Brown  &  Sharpe. 
2 — No.  33  Kempsmith. 
2   13-in.  P.  &  W.,  Semi  Aut. 
1 — 18-in.  Cincinnati  Auto. 
7 — Putnam,  Semi  Auto. 
1 — Type  A,  16-in.  Brigys. 
1 — Type  A,  38-in.  Briggs. 
2 — 4-in.  Pratt  &  Whitney  Splin. 
3 — Pratt  &  Whitney  Cam. 

VERTICAL  MILLERS 
1   No.  1  Brown  &  Sharpe.  Vert. 
3 — No.  1V4    Milwaukee,  Vert. 
1 — No.  3  Cincinnati  Vert. 
1 — No.  3  Becker,  Vert. 
1 — No.  3-B  Becker,  Vert. 
1 — No.  3  Brown  &  Sharpe,  Vert. 
1 — No.  3  Cincinnati,  Vert. 
4 — No.  4-B  Becker,  Vert. 
3 — Model  S.  D.  Becker,  Vert. 
1 — No.  AB  Becker.  Vert. 
1 — ^No.  6-B  Becker,  Vert. 
8 — No.    6-C   Becker,    Vert. 
2 — Style  B  Becker,   Vert. 
3 — No.  6  Becker,  Vert. 

GEAR  CUTTERS  AND  HOBBERS 
1 — No.  00   Schuchardt  &  Schutte. 

13 — No.  1  Farwell. 
2 — No.  6  Lees-Bradner. 
1 — No.   18-H  Gould   &  Eberhardt. 
1 — 18-ln.   X   10-in.   Gould  &  Eber- hardt. 
4 — No.  1  Schuchardt  &  Schutte. 
2 — 24-in.  Gould  &  Eberhardt. 
6 — 26-in.  Cincinnati. 
1 — No.  3  36-in.  Brown  &  Sharpe. 
1 — 30-in.  Flather. 
7 — ,No.  6  Fellows. 
3 — 36-ln.  Brown  &  Sharpe. 
1 — 36-in.  Gould  &  Eberhardt. 
3   No.   36   S.   M.    Gould  &    Eber- hardt. 
2   38  H.  G.  &  E.  Hobbers. 
1 — 11-in.  Gleason  Gear  Generator. 

TURRET  and  SCREW  MACHINES 
3 — 3-ln.  X  36-in.  Pratt  &  Whitney. 
2 — 3V4-in.x26-in.  P.  &  W.,  Gd.  Hd. 
2 — 3-in.  X  36-in.  Jones  &  Lamson. 
1 — 3 14 -in.  X  38-ln.  Cinelnn.  Acme. 
1 — 3-spdl.  Jones  &  Lamson. 
7 — 6-A  Model  3  Potter  &  Johnston. 
2 — No.  8  Warner  &  Swasey. 
2 — No.   3-A  Warner  &  Swasey 
2 — 31-in.  Gisholt. 

13 — 24-in.  Gisholt. 
26 — 24-in.  Davis. 
33 — 34-in.  Steinle. 
1 — 18-ln.  Llbby. 
9 — No.  2  and  3  Posters. 
5 — No.  3  Warner  &  Swasey. 
1 — No.  10  Foster. 
3 — No,  6A  Potter  Johnson. 
8 — ^No.  6-A  Potter  &  Johnson. 

GRINDERS 
1 — No.  75  Heald. 
2 — No.  1  Morse. 
1 — No.  11  Ott. 
3 — No.  2  Praser,  UnlT. 
5 — 6-ln.  X  32-in.  Norton. 
1 — 6-in.  X  20-ln.  Fitchburg. 
1 — 10-ln,  X  36-in.  Thompson.  Univ. 

12 — 10-ln.  X  36-in.  Norton. 
1 — 10-in.  X  50-in,  Norton. 
3 — 10-in.   X    72-in.   Norton. 
2 — 13-in.  X  3e-in.  Fitchburg. 
3 — 12-in.  X  36.in.  Modern. 
5 — 12-ln.  X  36-in.  Landis. 
2 — No.  3  Landis,  Univ. 
1 — 12-ln.  X  9e-in.  Landis. 
1 — 13-in.  X  120-in.  Landis. 
1 — 14-ln.  X  36-in.  Norton. 
1 — 14-in.  X  48-in.  Queen  City. 

10 — 14-in.  X  50-in.  Norton. 
5 — 14-in.  X  73-in.  Norton. 
1 — 16-in.  X  73-in.  Norton. 
1 — 30-ln.  X  S6-in.  Landis. 
1 — 20-in.  X  168-ir..  Landis. 
1— 8-ft.  Norton  Surface. 

PRESSES 
1 — Zeh  &  Hanneman  Screw. 
1 — No.  57  Toledo  Nosing. 
3 — No.  D.  G.  G.  66  Ferracute,  Gd. 
2— No.  58  Toledo. 
1 — ^^No.  69  Stoll,  Gd. 
2— So.  87  Bliss,  Gd. 

lACHINE  TOOIS 
REG.  U.  S.  PAT.  OFFICE 

THIS  is  but  a  fraction  of  the  enor- mous stock  of  machine  tools  which 
awaits  your  selection. 

All  of  these  machines  carry  rock 
bottom  prices.  Many  of  them  are  prac- 

tically new. 
And  each  of  them  is  sold  with  this 

understanding:  " 
//  you  buv  a  BeManufactured  T»ol  from  ut  andjlnd  ft  in  any 
icai/  unsatisfactory,  return  it  within  80  days.  We  wM  buv  « 
back  at  the  price  you  paid. 

The  GREEN  LIST: 
0/  Guaranteed  ReM anujactured  Tools* WRITE  FOB  A 

PLANERS 
I — 24-ln.  X  34-in.  x  24-in.  Cincin- nati Crank. 
1 — 34-in.  x  24-ln.  x  6-It.  Liberty. 
1 — 34-in.x34-in.xl2-«.  Whitcomb. 
1 — 30-ln.x30-ln,xl0-lt,  Woodward 

&  Powell, 
1 — 30-in.x30-in.xl0-ft.  Cincinnati. 
1 — 36-in.x36-in.xl0-lt.  Bickett. 
2 — 36-in.x36-in.xl3-lt.  Cincinnati. 

COMPLETE  COPY 

1 — 36-in.xl3-in.xl4-ft.    N.-B.-P.. 
Frog  and  Switch. 3 — 36-in.x36-in.xl8-ft.  Cincinnati. 

1 — 13-in.x43-in.x  9-ft.  N.-B.-P. 
3 — 43-in.x42-in.xl6-It.  Bockford. 
1 — 48-ln.x48-in.xl5-ft.  Bockford. 
1  —  48-in.x60-ln.xlO-ft.  Gray. 
1 — 13-in.xl3-It.   Cleveland   Open Side. 

1 — 60-ln.x54-in.x30-ft.  Hamilton. hds. 

*This  is  oitjy  a  small  part  of  The  Green  List. 
If  the  tools  you  want  are  not  listed  here,  write  and  ask  us. 

649  Washington  Boulevard 

RADIALS 

3 — 3-ft.  American  Sens.  - 4 — 4-ft.  Carlton  Sens. 
1 — 3-ft.  Western. 
1 — 3% -ft.  Western. 1 — 4-ft.   Western. 
1 — 5-ft.  Western. 
1 — 6-ft.  Western. 

LATHES 
1 — 14-in.  X  6-ft.  Lodge  &  Shipley. 
1 — 14-in.  X  6-ft.  Le  Blond. 
8 — 14-in.x6-ft.  Bockford.  = 

1 — 14-in.  X  8-ft.  Carroll  Jamison.  '■ 3 — 16-in.  X  8-ft.  Carroll  Jamison. 
1 — 20-in.  X  10-ft.  Lodge  &  Shipley. 
3 — 20-ln.  X  16-in.  American. 

20 — 21-in.  X  lO-ft.  Le  Blond. 1 — 22-in.  X  8-ft.  L.  &  S..  Gd. 
1 — 23-ln.  X  10-ft.  Lodge  &  Shipley. 
2 — 24-ln.  X  10-ft.  American. 

10 — 34-ln.  X  13-ft.  Providence. 1 — 24-ln.  X  15-ft.  Chard. 
36 — 35-in.  x  10-ft.  Sidney. 
8 — 25-in.  X  10-ft.  Le  Blond. 

IT — 35-ln.  X  13-ft.  Le  Blond. 
4 — 26-in.  X  10-ft.  Walcott. 

15 — 26-in.  X  10-ft.  Whitcomb- 
Blaisdell. 

34 — 36-in.  X  10-ft.  Canada. 
16 — 36-in.  X  11-ft.  Cisco. 
13 — 26-in.  X  11-ft.  Wickes. 
4 — 26-in.   X   13-ft.   Wickes. 

27 — 36-in.  X  10-ft.  Nlles-Bement-     ; Pond. 

44 — 36-in.  X  8-ft.  Bridgeford. 
KiO — 26-in.  X  10-ft.  Bridgeford. 
87 — 26-in.  X  9-ft.  Bridgeford. 
!•; — 36-in.  x  13-ft.  Bridgeford. 
4 — 28-in.  X  20-ft.  Bridgeford. 
3 — 30  in.  X  11-ft.  Amer.  Gd.  Hd. 
4 — .30-in.  X  lift.  American. 
2 — 30-in.  X  lift.  H.  S.  &  G. 
1 — 30-in.  X  20-ft.  Amer.  Gd.  Hd. 

18 — 33-in.  X   12-ft.  Fitchburg. 
1 — 32-ln.  X  13-ft.  Wickes. 
,3 — 36-in.  X  14-ft.  Johnson.  *d.  Hd. 
1 — 36-in.  X  30-ft.  Putnam. 
9— 36-in.  X  30-ft.  Pittsbgh.  Gd.  Hd. 
4— 36-in.  X  37-ft.  N.  B.  P.,  Gd.  Hd. 
2 — 36-in.  X  43-ft.  LeBlond.  Gd.  Hd. 
5— 40-in.  X  13-ft,  Fifleld. 
1 — 45in.  X  24-ft.  Pond,  Gd. 

HORIZONTAL  BORING  MACH. 
3 — Foote-Burt. 1 — 4-in.  Newark. 
3 — No.  1  Detrich  &  Harvey. 
1 — Beaman  &  Smith. 
1 — 3-spdle.    Espen-Lucas. 
1 — No.  1.  3% -In.  Bar  Barrett. 1 — Rochester  Floor  Borer. 
1 — No.  3  Beaman  &  Smith. 

AUTOMATIC  SCREW 
MACHINES 

2 — IVi-in.  Model  A  Cleveland. 
4 — No.  75  National  Acme. 
3 — 2% -in.  Clveland. 
1 — 2-ln.  X  9-in.  New  Britain. 
3 — No.  56  National  Acme. 
3 — 3V4-ln.  Gridley  Single  Spindle. 

DRILLS 
15 — 14-in.  Myers. 
1 — No.  3-B  Henry  &  Wright  B.  B. 
4   33-in.  W.  F.  &  J.  Barnes. 
3 — 33V4-in.  W.  F.  4  J.  Barnes. 
4 — 35-in.    W.    F.    4   J.    Barnes. 1 — 35-ln.   Barnes. 

3 — No.  310  Baker. 
1 — No.  315  Baker. 
1 — 25-in..  2-spindle  Bockford. 
2 — 4-spdI.  Beed  Prentice. 
3 — 4-spindle   Allen. 

15 — 6-spindle  Allen. 
I — No.  6-B  Henry  &  Wright. 
2 — No.  11  Natco. 

1 — No.  11  Pratt  &  Whitney. 3 — No.  M-4  Natco. 
1 — No.  41  Natco. 
3 — No.    1    Barnes,   Horiz. 
1 — Garvin  Two-Way  Boring  Mach. 

VERTICAL  BORING  MACHINES 
7 — 34-in.  Bullard,  New  Era. 
1 — 30-in.  Gisholt. 1 — 12-in.  King. 
1 — 48-ln.  Colbum. 
1 — 60-ln.  Bullard. 

MISCELLANEOUS 
1 — 3  Mi -in.    Landis    Sgle.    Hd. 

Cutter. 3 — No.  3  La  Pointe  Broaches. 
1 — No.  3  J.  N.  La  Pointe  Broach. 
3 — No.  3  J.  N.  La  Pointe  double. 
3 — No.  4  La  Pointe  Broach. 
2 — No.  3  Garvin  Tappers. 

70 — Newton,    Betts,    Pratt    i   Whit- 
ney, and  Garvin  Profilers. 

3   1500-Ib.   Niles-Bement-Pond 
Steam  Hammers. 1 — 4.in.  Whiton  Centering  Mach. 

18 — Pilton  Slotters. 
1 — Oliver  Filing  Machine. 
1 — No.  4-B  Dreis  &  Krump  Hand I  Brake. 

Bolt 
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PRODUCTION  MACHINE  TOOLS 
Most  Unusual  Offering 

Priced  at  15  to  20  cents  on  the  dollsur  of  new  cost. 

For  Quick  Sale 
This  equipment  was  used  from  four  to  six  months  and  is  in  perfect  condition 

Gridley  Automatics 

17  Machines,  capacity  3% -in.  spincDe. 
Fully  eauipped.    Condition  like  new. 

Fitchburg  Lo-Swing  Lathes 
3—3  %  -in.x60-in .    Machines. 
8 — 8     -injc80-in.     Machines. 

Standard  equipment.    Fine  condition. 

Cleveland  Automatics 
3 — Style  A,  2>4-in.  capacity. 
1 — Style  B,  2^4 -in.  capacity. 
1 — Style  C,     %-in.  capacity. 

Condition  like  new. 

Norton  Grinders 
1 —  6-injE32-in.  Plain 
6 — 10-in.x24-in.  Plain 

Fully  eauipped.    Fine  condition. 

Profilers 

4 — Sinele    spindle   No.    13   Leland-Glftord. 
2 — Double  spindle  No.  13  Pratt  &  Whitney. 

Most  of  these  are  brand  new. 

Gear  Shapers 

3 — Fellows  No.  6  and  1 — ^Fellows  No.  65 
Standard   equipment.     Excellent   shape. 

What  Are  Your  Needs  ? 
Send  for  complete  list  or  write  us  your  specific  requirements 

Lathes 
Pl2Uiers 
Shapers 
Boring  Mills 

Milling  Machines 
Grinders 
Drills 
Gear  Cutters 

Screw  Machines 
Punch  Presses 
Punches  and  Shears 
Bolt  Cutters 

Pipe  lyiachines 
Keysaaters Profilers 
Miscellaneous 

We  have  a  large  stock  of  Electric  Motors,  Generators,  Woodworking  Equipment,  Boilers,  Engines,  Pumps,  etc. 

IfiMmmmiml^m^Mmm^^ 
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Largest  Stock  in  the  East 
New  and  Used  High  Grade  Modern  MACHINE  TOOLS 

Guaranteed  At  Prices  to  Net  You  a  Worthwhile  Saving 

BORING  MILLS 
1 — RoRers  &  Heinphlil.  30   in..  Vert. 
2— N.-B.-P.   52   ill..    \    .t. 
1 — Bdcktoid  Nil.   2.   i:o.     . 
1 — Cleveland  No.    1,  l.o  !z. 
1 — Pcment-Mlles,   i'li-in.  bar.  Ho  ii. 
J — Lanills    No.    35.    Boor   type,     3 14 -In. 

bar,  Horiz. 
1 — Giddings  &  I/ewls  No.    0,  HorU. 
1 — Universal  No.    3-A.  Horiz. 
1 — Lucas  .No.    31,   Horiz.,   S.P.D. 

DRILLS — Upright   and   Radial 
4 — Allen  single  spindle. 

11 — Allen    5    spindle.   H.S. 
35 — Allen   6   spindle,  H.S. 
6 — 28-ln.   Snyder.   Vert. 
1 — Minster  D-3.  heavy  dutv. 
1 — Foote-Burt,  4%,   4 -spindle  rail. 
2 — Henry  &  Wright,   4  snind'.e,  B.n, 
2 — New  Turner  No.   3,  Vert.  Turret. 
4 — Hammond  H.S.  Radial. 
]   K.-B.-P..   5-rt.  semi-univ.  motor. 
1 — Rausch.    6-ft.   plfl'n. 
J — Reed-Prentlce,  6-ft.  plain  gear  box, 

motor  drive. 

DRILLS— Multiple  Spindle 
Rect.  Head 

2 — NE\V  NATCO  No.  30. 
2 — New  Bausch  No.   3,  21  spindle. 
1 — New   Bausch   No.    4,    3lj   spindle. 
2 — Nateo  No.    30,    16  apindle. 
2 — New  No.  32  Natco. 
1 — Fox  6  spindle. 

MILLERS — Plain,   Mfg.  Univ. 
and  Ver. 

1 — No.  3  Van  Norman,   universal. 
1 — LeBlond  No.    3,  universal. 
1 — NEW  Hendey  2-G,  universal 
1 — K'-mpsniith   No.    1    ]  lain. 
1 — Cineinnatl  No.   2  plain. 
1 — LeBlond  No.    4  plain,  cone  drive. 
6 — Taylor  &  Kenn.   Vert. 
2 — Cincinnati  No.  3,   Vert..  S.P.D. 
1 — Cincinnati  No.    2.   Vert.,   belt  drive. 
1 — Beclicr  No.    4B.   Vert. 
5 — Pecker  No.    5C,   Vert. 
1 — Becker  "C",  Ve't. 
5 — IVcksr  No.   6.  Vert.,   62-in.  tab'.c. 
2 — NEW  Garvin  No.  2  duplex. 
1 — Cincinnati    18-ln.   d.-piex. 
3 — Brown  &  Sharpe  No.    12.   mfg.   type. 

15 — New  Pratt   &  Whifuy   No.    10. 
10 — Pratt  &  Whitney  No.    12,  semi. auto. 

GEAR  CUTTERS 
2 — Bilton  No.    1. 
2 — Barber-Coleman  No.   2. 
3 — Barber-Colman  No.    3. 
1 — Barber-Colman  No.   12. 
1 — New  8 -in.  Hercules. 
2 — Brown  &  Sharpe.   3l26. 
1 — S.&S.   2  6-in.   spur  and  spiral. 
3 — Fellows  N'o.   6. 
2 — 6-ln.   Gleason  bevel. 
1 — Gleason    11 -in.   double  tool  gen. 
5 — Gleason   18-ln.   double  tool  gen. 
1 — New  Gleason  bevel  gear  tester. 
J — 18-ln.   Gould   &   Eberhardt. 
1 — Gould  4  Eberhardt,  3  apdle  spur  gear 

rougher. 

PLANERS 
1 — 24x24x  5-ft.  Wheeler,    1   head. 
I — 26x26xl0-rt.  Niles,  1  head. 
7 — 26x26x   8-ft.   Putnam.   2  heads. 
1 — 36l36ll2-tl.  Woodward  &  Powell, 

4  heads. 
1 — 42x42xl0-ft.  Pond  of  Plainfleld.  2 

heads. 

1 — i8x4Sxl2-ft.  Putnam,  2  heads,  mo- tor drive. 
I — 48x48xl2-ft.   Patch  Open  Side  Stone. 
1 — 4Sx48xl4-ft.   Patch,    4    heads. 
1 — 48x48x30-rt.   Putnam,   4  hds. 

GRINDERS 
6 — Springfleld-Brandes.  Vert.,    12ll2l48. 

16 — Cincinnati  No.   12,   12x36. 
3 — Norton,    3x18. 
2 — Norton.    10x36. 
I — Norton,    10x50   plain. 
2 — Norton.    10x72. 
2 — Landis,    10x20. 

10 — Bryant  No.   20,  chudcins. 
2 — Heald  No.   12  rotary. 
2 — Heald  ̂ o.    16.  rotary. 
2~HeaId  No.   60. 
i;— Heald  No.    70. 
4— Heald  No.   75. 

10 — New     Yankee     twist     dri";.     as.iortetl sizes. 

6 — Sellers  No.   1   univ. ,  too]   and  cutter. 
1 — Van  Norman  No.   3  4. 
1 — New  Diamond  No.   2,  aHo.  surface. 

LATHES 
1—10x4   Pratt  &    Whitney. 
1—12x5   Pratt  &   Whitney. 
I— Blvett  No.   504,  bench. 
1 — N'ew  South  Bend,   13x6. 
I— LeBlond.    14x6.  Q.C.G. 
1— .MulUner.  14x6. 
t — 14x6  MulUner,  taper  ttt. 
2 — Rahn-Larmon,   16x8.  Q.C.G. 
2— Oliver.    16x7.  Q.C.G. 
I — LeBlond.    16x8,  Q.C.G..  taper. 
1 — Hendey,    16x8,  yoke  head. 
2— LeBlond,    17x6.  Q.C.G. 
1— LeBlond,    17x8.   Q.C.O. 
2 — MulUner,   18x8.   Q.C.G. 
2 — New  Cincinnati,    18x8.   Q.C.G. 
1 — Bahn  &  Larman,  18x14. 
4 — LeBlond.    19x10.   Q.C.G..  D.B.G 
l^Greaves-Klusman,    20x10. 
2 — New  21x14   South  Bend  Gap. 
2 — New  24x16   South   Bend  Gap. 
1 — 24x100     Lodge     &     Shipley    selective 

cone  head,  taper. 
2 — LeBlond.   21x12,  automobile  lathes. 
I — .Advance,   2  4x8,   Q.C.G. 
2 — Boye  &  Emmes,   24x14,  Q.C.G. 
1 — Rahn  &  Carpenter,   24x14,  Q.C.G, 
1 — LeBlond.   26x12,    Univ.    crankshaft. 
1 — Walcott,   26x14   ft.,    6  in.,  Q.C.G. 
1— Walcott,   20x16   ft..    Q.C.G. 
1 — Reed-Prentice,   27x16   ft.,   geared   hd. 
1 — Putnam,    36x14,   geared  head. 
2 — Bridgeford,   30x30,  geared  head. 
1 — Bridgeford,   36x36,   geared  head. 
4 — Bridgeford,   42x32,  geared  head. 
2 — 314x84   LoS^^■lng.   2  carriages. 
2 — New  Star,      9x4,   Style  E. 
2 — .New  Star.      9x5.   Style  E. 
8— New  Star,   lli  4,  Style  E. 

25 — New  Star,    llx  5,   Style  E. 
8 — New  Star,    llx  6,   Style  E. 
6 — New  Star,   12i  6,  Style  E. 

10 — New  Star,    13x  6,   Style  E.  . 
1 — New  Star,   13x  8,   Style  E. 
4— New  Star,   13x10.  Style  B. 

AUTOMATIC  SCREW 
MACHINES 

2 — New  Brown  &  Sharpe  No.  O. 
2 — Brown  &  Sharpe  No.  O-G. 
1 — Brown  &  Sharpe  No.  00-0. 
4 — New  Britain.  5  spindle. 
6— (■leveland.    Mod.   A.   714-114    in. 
1 — Gridley.  214    in.,  auto.,  4  spindle. 
1 — National  Acme  No.   52.  motor. 
1 — National  Acme  No.   56,   motor. 
2 — .National  Acme  Na   515,  motor. 

SHAPERS 
1 — Potter  &  Johnston,    15   in. 
1 — Queui   City,    16    in. 
1 — Kelley,    16   in. 
1 — Milwaukee,    16    in. 

16 — Hendey  friction,   24-in.  and  26   In. 
1 — 20-in.   Gould      &      Eberhardt.      B.G., 

Shaper. 
1 — 20-in.   Ohio.   B.C..    Shaper. 
1 — 24-in.  Queen  City. 

TURRET  AND  SCREW 
MACHINES 

2 — W.4S.  No.    3A  Turret. 
1 — Foster   No.    10    Turret. 
1 — Stelnle  Turret. 
5— P.AJ.,    No.    5A   Turret. 

30— P.&J.,  No.   8A   Turret. 
6 — Foster   No.    IB  Turret. 
3 — No.  2B  Foster  Turret. 
1 — Greenlee,    2  li -ln.xa«-in.    Turret. 
1 — J.&L.,    2-spindle   Turret. 
1 — Gisholt,   21 -in.   Turret. 
1 — Libbey,    24-ln.    Turret. 

12 — 24-tn.   Gisholt    Turrets,   belt   drive. 
25 — N'ew  Wire  feed,  plain  head  screw. 
5 — Foster  No.   4  .Scnw. 
3 — -Warner  &  Swasey.  No.    6.  B.G.,  P.P. 
6 — Garvin  No.    1,   S.P.,  wire  feed. 
2— P.4W..   %-ln.  screw. 

PRESSES 

1 — Toledo    No.     85  7.     Back    and    Pinion 
Reducing. 

4 — Toledo  No.   42  hp..   horning. 

1 — Toledo  N'o.  64C. 4 — Bliss   No.    64.   double  action. 
45-\Vaterbury-Farrel     Drawing     No.     2  la. 

No.    314.  No.    514   and  No.   6. 
25 — Waterljury-F'arrel    Double    Connection. 

2-in.   and   4 -In.    strokes. 
4 — BUss-Stlles   type.   No.    3. 
4 — Bliss-Stlles  type  No.   5. 
1— Bliss  No.   74   Punch. 
3 — No.    4   Consolidated. 

1 — Bliss  No.   27-K,    1000  ton  embossins- 
2— NEW  Toledo  No.  57-S,  414-in.  st.c;;c. 
1 — Waterbury-Farrel     No.      314,     double 

action. 

3 — Bliss  No.    1   and    IH,   double  actio i 
toggle. 

Assortment  of  Miner  A  Peck  drops,    80   to 500-lb.  cap. 

HOREY 
AND    COMPANV^  INC. 

WRITE  FOR 

Illustrated Catalog 

describing^  these  ma' 

chines,  ready  for  im- 
mediate shipment,  and 

at    substantial    savings. 

MISCELLANEOUS 
3— No.   12  Pratt  &  Whitney  profllen. 
4— Leland  A  GiCford  No,  2  profilers. 
I — QuickwOTk  No.  4B  Rotary  Shear. 
1 — Long  &  Allstatter  No.   3  Punch. 
1 — No.  2  Hllles  &  Jones  Plate  Punch. 
J — Wlckes  single  end,  motor  driven  pun^ 

2— P.&W.,  4Hxl2-ln.  Thread  Millen. 
2—6x14,  P.&W.  Thread  Millen. 
1 — Drels-Krump,    3G-in.  Brake. 
2 — Norton   Crank    Balancing   Machines. 
1 — Yoder  Power  Beader. 
3 — LaPolnte  No.  1  Broaches   (N.U). 
1 — LaPotnte   No.    2   Broach    (N.L.). 
1 — LaPointe  No.   3  Broach   (Hudson). 
1 — LaPointe  No.  2  double  spindle  Broach. 
5— New  Miner  &  Peck.   50 -lb.   Hammers. 
1 — Erie,    llOO-lb.   Hammer. 

4 — 26    Higley    Cold    Saws,    arranged    for motor  drive. 

2 — New    Nutter    A    Barnes    Na     6.    Cold Saws. 

1 — Cochrane  A  Ely  No.  2.  Cold  Saws. 

1 — Ryerson    Na    3    Friction    Saw.    3-i*. 
motor. 

1 — Newton    No.     199,    Cut-off    Saw. 

20 — 6x6    Racine   high-speed   Saws. 
1 — Acme  4-in.  Bolt  Threader. 

1 — Landis.      I  ̂-In.,     double     head     bolt threader. 

I — Newton,  8-in.  stoUer. 

1 — Acme    Bolt    Cutter,    IH-ln.    cap.,    3 

spindle. 1 — Newton,  8-ln.  slotter. 
2 — Hilles  &  Jones,   8-rolt  str tight en«rs. 

410  Broome  St. 
New  York  City 

Telephone 
Canal  5360 

IDEAL  SPECIALS  i 
Hendey,   American,    Stark,  Ames   and  | 
other  Lathes.     New  No.  V/2  American  I 
Universal    Millers,  $1000.  [ 
No.  2  Brown  k  Sharpe  Surface  Grind-  | 
ers  and  Chuck.  | 
T-wnsend  &  Grant  Riveters.  I 
Ball     Bearing     Drill     Presses,     great  | 
variety.  I 
14  in.  P.  &  W.  Vertical  Surface  Grind-  I 
er,  with  magnetic  chuck.  I 
Large   stock  of  GOOD  new  and  used  j 
Machinery.  i 

Lot  of  other  new  and  used  equipment.  I 
IDEAL   MACHINERY    COMPANY  I 

.                      Plainville.  Conn..  U.  S.  A.  I 
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TOOLS    FOR    IMMEDIATE    SHIPMENT 

AlrCompreasort.  Franklin,  12  xlOand  9X8 
Automatics,  National  Acme,  Ko.  62  and  66 
Borlnft  Mill,  Bullard,    turret  head,  34  In. 
Boring  Mill,  10  ft..  2  swivel  head  f 
Drills.  Std.  Makes.   20.in..  Dew.  $111.50ea.  (6) 
Flat  Turret.  2  x  24  and  3  x  36  J.  A  L 

Gear  Cutter.  Whiten.  36-in.  Bpu'*  and  worm. 
Grinder.  Cutter    and  Reamer.  Grand  Rapids 
Lathe,  Fllchburg,    low  BWlng.  8  x  60 in. 
Lathe,  Hamilton,    14  In.  x  6  ft.,h.8.,comp.re8t. 
Lathe,  Hamilton,    18  In.  x  8  ft.,dbl.  bk.  gr.  New 
Lathe.  Schumacher -Boye,  25  In.  x  14  ft. 
Magnetic  Chucks,  Heald,  110-voIt. 
Miller,  B.  &  S.,  No.  2,  heavy,  plain 
Millers,   Kempsmlth,    production.  No.  32  (3) 
Motors,  G.  E.,    ̂   to  50  hp..  3.nh..  new. Planer.  Pease.  24  x  24  x  6  ft. 
Planer,  Pond.  36  x  36  In.  x  18  ft.  = 
Radial,  Canedy-Otto,  3  H-ln.  plain.  New  = 
Screw  Machine,  Wood  hand,  1  H  Id-  = 
Shaper,  Smith  &.  Mills,  14  In.  i 
Shapers,  O.AS..  crank,  16, 20  and  24  in.,  B.C..  new  | 

TheOsborne&  Sexton  Mchy. Co.,C0lumb\JB,O.  I 
Branch — Dayton.  0..   1118  Lindsey  Bldg.       X  I 

\ — 4S-in.    I     48-iii.    x     12-ft.     Pond    Planei,    two 
heads    on    the   cross    rail. 

1 — 22-in.    z    5-rt.    Whltcomb    Planer,    one    heaJ. 
1 — No.     3-H     LeBlond     plain,     horizontal,     double 

back   geared   mlliinK    madiine. 1 — No.     1     Cleveland    single    pulley    drive,     plain 

mlllins  machine. 
1 — No.    3   Hendey   plain   milling  macliine. 
1 — No.    3    Becker   universal    milling    machine   with 

complete    equipment. 
8 — Pratt     &     Whitney     10-in.     automatic     milling machines. 

1 — Henry    k    Wright    8-splndle,    high    speed,    ball 
bearing   drill. 

1 — Blnsee   horizontal    boring  mill   with    3-ln.    bar. 
1 — Rockland  horizontal  boring  milt  with  'i-ln.  bar. 
1 — Fitclibuig  plain   grinding  mach.,   8    in.  x   20   In. 
1 — Flather    automatic  gear   cutter,    spur    and   bevel 

gears,    3  0  - in.    capacity. 

Factory  &  Mill  Supply  Company 
137  Oliver  St..  Boston.  Mass. 
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Second- Hand  Machine  Tools 
DRILLS 

I -spindle  Henry  &  Wright  ball    bearing, 

2-3t)lndle  Avey    No.    "^    Bench-  ball   bearing. 3-sDindle  Taylor   &   Fenn. 
4-sDinclle   Henry    &    Wright    ball    bearing. 
4-spindle  Barr. 
4-spindle  Avey  No.   3   Power  feed,  ball  bearing. 
ti-spindle  Allen  ball   bearing. 

20    In..     25    in..    28    in..    30    in.,    32     in.,    42-in. 
uprights. 

3.    4.    5-rt.   Radials. No.   513   Baker,   heavy  manufacturing   type. 
8-splndle  Fox   multiple   spindle. 

BORING  MILLS 
No.   1   Lucas,   table  type,  horizontal.    3-in.   bar, 
Bement-Niles  R&L.   table   type,   horiz..  3%-in.  bar. 
34-in.   Colburn,   vertical   type,    turret  head. 
24-in.   and  36-in.    Bullard,    New    Era    type,    turret head. 
38-in.   and  51-ln.   Niles,    2    heads    on   rail. 
42-in.   and   48-in.   Colburn,   2  heads  on  rati. 
84-ln.  Belts. 

GRINDERS 
3  In..  6  in.,  lO-in.  swing  %  18  In..  32  in..  36  in., 

72   in.   lone  Norton,  plain. 
10  In.  and   12    In.xSO   in.   and  120-in.  Landis  pi. 
No.   2  Reed,  surface  type. 
12-in.x36-in.    Diamond,    surface    type. 
1 0-in.    Garrigus,    rotary,    surface    type. 
No.      1   and    IH    Cincinnati    cutter    and   tool. 

2  Walker   cutter   and  tool. 
1  and   2   Nbrton  cutter  and  tool. 
2  Oakley  cutter  and  tool. 

No. 
No. 
No. 
No.   60      Heald  cylinder. 
No. 
No. 70  Heald   Internal. 

16  Blanchard. 
Taylor  high-speed  water   tool. 

SCREW  MACHINES  AND 
TURRET  LATHES 

%   in..    H    111..    %    in.,    %-ln.  Cleveland  automatic 
plain.   Model  B. 

%   in..    %   in.,   %   In..  l»4-in.  Cleveland  automatic turrrt.    Model   A, 
4^ -in.  Oridley  automatic,   arranged  for  M.D.  with motor. 

1   in..   IM   in.,   1%-in.   Cinclnnatl-Acme  with  wire feed. 

%   in..   1  in..    IH-in.  Pratt  &  Whitney,  with  wire 
feed. 

2%    in.,   and   3% -in.   Jones   &  Lamson,    flat   turret 
type,   with   both   bar  and  chucking   equipment. 

2^    and    3^    Cinclnnatl-Acme,  Ditto. 
No.    1-B   Foster,   turret  type. 
IG-in.    W.&S.    Fox.   turret  type,   with   chasing  bar. 
16   and  18-ln.   ClncInnati-Acme.  turret   type,   with chasing  bar. 

LATHES 
9-ln.x20-in.  Porter  Cable,  mfg.   type. 

H-ln.x  6-ft.  Lodee  &  Shipley.  C.R..  P.C.F.,  Q.C. 
Hln.x  6-ft.  Hendey,    C.R..    P.C.F.,    Q.C. 
16-ln.l    8-ft.  Champion.   C.R..   P.C.F..   Q.C. 
16-in.x  8-rt.  LeBlond.   C.R..  P.C.F.,   Q.C. 
18-ln.l   8-ft.   Lodse     4      Shipley.      C.R.,      P.C.F.. 

Q.C.  seared  head. 
20-ln.x  8-ft.   American.    C.R..    P.C.F.,    Q.C. 
22-ln.xlO-ft.  Lodge  &  Shipley,    geared  head. 
24-ln.xl2-ft.    LeBlond.    C.R..    P.C.F..    Q.C. 

Lodge  &  Shipley.  C.R..  P.C.F..  Q.C. 
Putnam.    C.B..    P.C.F..    Q.C. 

Pond,    C.R..    P.C.F. .  'Q.C.    arranged 

24-ln.x22-ft, 
26-ln.xl2-tt, 
38-in. xl  6-ft. 

for   M.D. 
38-ln.i20-ft, 
14-28-ln.i8-ft. 

lathe. 

New   Haven.    C.R..   P.C.F..    Q.C. 
Fay    &    Scott,    extension   bed    gap 

SHAPERS   AND   PLANERS 
14   In..    16   In.,    20  in.,   24-ln.  Gould  &  Eberhardt. 

R.G.   crank   shapers. 
16    in..    20    in.,   24-in.   Hendey  friction   shapers. 
15-ln.   Potter  &   Johnston  toot  room   crank  shapeis. 
16-in.    Smith  St    Millers,    back   ged.   crank  shapers. 
15-in.   Kelly   crank   shaper. 
24-ln.x24-in.x6-ft.    Flather    Planer.    1    hea<l. 
30-ln.x30-ln.x   8-in.   Gray    type   planer.    2    heads. 
36-ln.x36-ln.xl2-ft.   Pond   Planer.   2   heads. 
50-in.x40-In.xl4-ft.   Pond   Planer.    2    heads. 
66-in.x54-in.xl2-ft.   Pond    Planer,    2    heads. 
66-in.x60-in.x30-ft.    Bement    Planer,    3    heads. 
96-in.x60-in.xI2-ft.   Detrick   &   Harvey,   open  side. 

convertible  type  plain.   4  heads,  reversible  motor 
drive  with  motors. 

MILLERS 

No.    2.    3.   4    Cincinnati   plain. No.   2.   3  Brown  and  Sharpe  plain. 
No.  25   Becker-Brainerd  plain. 
No.    2.    3   Cincinnati   universal. 
No.   2   Hendey  universal. 
No.   2   Brown    &    Sharpe    universal. 
No.   2.   3.    4    Cincinnati   vertical. 
No,   4-B.  No.   5,   No.  5-B  Becker-Bralnerd  vertical. 
No.   2-C   Becker-Brainerd   vertical. 
No.    %    Van    Norman,    duplex    type. 
No.   4%xl2   Pratt  &   Whitney,  thread  type. 
30-ln.xlO-ft.    Ingersoll.   slab   type. 

MISCELLANEOUS 

N'o.    1,    3.    4    Lapolnte   broaching   machines. 
3  6-in.   Gould  &   Eberhardt  automatic  gear  cutters. 
18-H    Gould  &    Cberhardt   automatic  bobbing  gear cutters. 

6-in.   Gleason  bevel  gear  cutter. 
V.&O.   Bliss  &■   Ferracute  power  presses. 

Henry  Prentiss  &  Co. 149  Broadway,  New  York 
BOSTON BUFFALO HARTFORD SYRACUSE ROCHESTER 
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REBUILT 

Gisholt  Turret  Lathes 
Two  28-in. — 3^2 -in.  Spindle  Bore 

These  lathes  have  been  entirely  rebuilt  in  our  own 
shop  with  same  jigs  and  fixtures  used  when  first 
built.  We  guarantee  them  to  be  as  accurate  as 
new  machines. 

Gisholt  Machine  Company 
1201  E.  Washington  Ave.,  Madison,  Wis.       1888  Page  Ave.,  Cleveland,  Ohio 

Room  1725—30  Church  St.,  New  York 

■•MtllllMltlMIIIIIII   ■■'•ItirilllllllllKIIIIIMnMIIMMIMIIIIIIHIIIIIIIIIIIIIIIHIIIIIfllll. 

AUTOMATICS 
BROWN  &  SHARPE 1— No.  0 

2— No.  00 

5— No.  OOG 

1— No.  00  Cut  Off 
1— No.2G 
1 — New  No.  6 

In  excellent  repair  and  at  present  in  opera- 
tion where  they  can  be  inspected  and 

demonstrated  to  your  satisfaction. 

CLEVELAND 
1—2^  in.-3%  in.  Model  A 

POTTER  &  JOHNSTON 
2 — No.  6A  Chucking  Machines 

JONES  &  LAMSON 
4 — Fay  Lathes 

1 — 12   in.  X   6   in.   Hartness   Chucking 
Machine 

TRUNDLE 
3 — Automatic  Thread  Millers 

Excellent  Condition- 

High  Serial  Numbers—' 
Priced    to   Sell — 

Send  us  your  inquiries^— 

THE  NEW  BRITAIN 
MACHINE  CO. 

New  Britain,   Conn. 

iMifiiiiiiiiMiitfrMitiiHiiiniiiitiKiiiiiiMiiiiiim 
niltllllMMMMI 
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BATH  GRINDER 

No.  Zyi  with  "C"  equipment  for  cutter  | 
and  tool,  cylindrical,  internal  and  I 
surface  grinding.    Like  new,  $1,000.    | 

MILES  MACHINERY   CO.,   Sasinaw.   Mich.    I 
rMMMMIMIIIIIimfl IIIIIIHIMItrMIIIII iltllllUMIItMIIIMIIII 
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REMANUFACTURED 

24-IN.  BULLARDS 
8— NEW  ERA— Serials— 7115- 

7116-8264-8348-10538-10540 
10552-10555— 

EACH   $2750 
7— RAPID  PRODUCTION— 

Serials  —  5775-5780-5907- 
6019-6180-6198-6939— 

EACH   $2000 
OUR  GUARANTEE: 

Your  money  back  if  you  return  machine 
in  30  days — freight  prepaid.  No  excuses 
necessary. 

HILL,  CURKE  &  CO.  of  CHICAGO 
649  W.  Waahington  Blvd. 

IMMMIIIIIIIIIIItlllltlMIl 

IIIIMtllK   MIMIIIIMMIMHMIIMIIItMMIMnti 

Vol.  58,  No.  26 
American  Machinist 
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No. 
BORING  TOOLS 

1*1  Lucas  horizontal  nii'l  2?4  bar. 
RADIAL  DRILLS 

3-ft.   Prentiss,  tapping  attach. 3-ft.  Gang. 

DRILLS,   Upright,   power   feed 
28-in.  Prentiss,   tapping  attach. 
30-in.   Rockford. 
22-in.  Cincinnati. 
4-spindle  Barnes,  camel  back. 

DRILLS  Seiuitive 
Henry  &  Wright.  2-spindle.  class  K. 
Taylor  &  Fenn,  4-8pindle,  Power  Feed. 
Allen.  4-spindle. 
Henry  &  Wrigrht.  4-spindle,  class  I. 
Acme.  6-spindle,  horizontal. 
Avey,  single  spindle. 
Natco.   8-8pindle. 
BaUBch,  8-9pind!e. Hoelter  Drill  Heads. 

GRINDERS 
No.  2  Oakley  Cutter. 
No.    3    Brown    &    Sharpe    Surface,     motor 

driven. 
Reid  Surface  Grinder. 
No.   10-A  Bryant  Chucking. 
No.  3  Brown  &  Sharpe  Cutter  and  Reamer. 
Norton,   3-in.xl8-in.,    plain  cyl. 
Norton,  Mod.  D.,  snagging  grinder. 

GRINDERS,  DISC 
No.  4  Gardner,  with  press. 
No.  14  Gardner. 
No.  8  Gardner.  42-in.  dia.  disc. 
Rowbottom,   12-in.   dia.  disc. 

HAMMERS 
200  Merrill   Board 
1000   Bliss  Board. 
60-lb.   Bradley  Helve. 
No.  0  Champion,  belt  driven. 

LATHES 
lO-in.   Pratt   &   Whitney   Tool  m  .kers. 
16-in.xe-ft.  Cisco,  Q.  C.  G. 
38-in.xl2-ft.  Fay   4  Scott. 
a3-in.xl2ft.    Reed. 
18-in.x8-ft.    Whituomb. 
20-in.x8-ft.  Cisco. 
34-ln.x6-ft.  South  Bend  Gap. 
14-ln.x6-n.   Flather. 
30-in.xlO-lt.  Cincinnati. 
14-in.x6-ft.  American.  Geared  Head. 
Iti-in.x8-ft.  American.   Geared  H. -l. 
:;4-in.xl3-lt.  American,  Geared  H.u!. 

MILLERS,  UNIVERSAL,  PLAIN 
AND   VERTICAL 

No.   5   Be<.'ker,   vertical. 
lY  Brown  Ic  Sharpe.  Plain. 
No.  3  Becker,  vertical. 
No.  13  Garvin,  plain. 
No.  5B  Becker,  plain. 
No.  3  Brown  &  Sharpe.  universal. 
No.  1   Garvin,  universal. 
No.   5  Brown  &  Sharpe.   universal. 
No.  3  Cincinnati,  universal. 

MILLERS,  PRODUCTION 
No.  «  Whitney. 
Warner  &  Swasey  Duplex. 7-H   Becker. 

Type  A  Briars. 
PLANERS 

30-in.  X  30-in.  x  9-(t.  Whitcomb 
60-in.  x  60-in.  x  16-ft.  Gray.  4  heads,  belt driven. 

PRESSES 
DDG  54 — Ferracute,  Double  Actine. 
No.  3  Rockford,  inclinable. 
No.  3  Stiles. 
No.  3W    Stiles. 
No.  4   Stiles. 
No.   fil    Bliss. 
No.  18  Bliss. 

SCREW  MACHINES 
No.  4   Bardon   4  Oliver 
No.  4  Warner  &  Swa.sey. 
%-in.  Cleveland,  Model  A. 
No.  1   and  No.  3  Pratt  &  Whitney. 
No.  3  S.  G.  Garvin. 
No.  lavi    G.  Garvin. 
No.  10  Poster. 
mxl8-in.  Pratt  &  Whitney. 
3-in.x34-in.  Jones   &  Lampson. 

SHAPERS 
34-in.  Potter  &  Johnston. 
34-in.  Cincinnati. 
15-in.  Smith   &  Mills. 
18-in.  Sellew. 13-in.  Kelly. 

36-in.  Openside  Shaper  4  Planer. 
18-in.  Hendey,   Friction. 

TAPPING  AND  THREADING 
MACHINES 

No.  2   Garvin,  vertical  tapper. 
No.  1  Garvin,  vertical  tapper. 
%    Richert-Shafler,   horizontal. 
%-in.  Harvey-Hubbell. 
I's'in.    Geometric,   threading   machine. 
No.  O.  H.  &  G.  Threading  machine. 
1-in.  H.  &  G.  Threading  m^achine. 
1%-iii  Greenfield  Bolt  Threader. 

MISCELLANEOUS 
8-in.x8-in.    IngersoU-Rand,    type    ERl    with tank. 
Anderson  Die  Filing  Machines. 
No.   2  Davis  Keyseaters. 
Japaning   Oven,    Young    Bros.    62-in.x64-in. x64-in. 
Garvin.  2-spindte  Profilers. 
Cleveland  Cutter  Relieving, 
Grant  Riveters. 
2B  and  4B  Cochrane-Bly  cold  saws. 
42-in.  Peck  Stow  ic  Wilcox  power  squaring 

shear. 
10-in.   Betts  Slotter. 
>To.  3   Langelier  Swaging  Mach. 
2^ -in.    Landis    Bolt    Threader    with    lead 

screw. 
1   Baird  Tumbling  Barrel. 

Machinery  Dealers,  Inc.  ̂  453  chapei  st.,  New  Haven,  conn. 
tlMIIIMMIHIIilMIIIIIIIIHIIIHIIMtlllKllllllltllHIIItllMd 
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I       CLOSING  OUT 
I  SALE 
I  AT  GREATLY  REDUCED  PRICES 

i      PUNCHES,  SHEARS, 
I    BORING  MILLS,  ETC. 
I  1 — Bullard  51-in.  Rapid  Production  Vertical 
=  Boring  Mill,   2  heads,  on  rail,  self  con- 
I  tained.  arranged  for  motor  drive. 
I  1 — Bement   62*in.    Horizontal    Boring   Mill, 
I  90    per   cent   new.    arranged   for   motor 
I  drive. 
I  1 — Niles   30-ft.    Plate    Planer,    belt   driven. 
s  capacity  %-in.  plate. 
I  2 — South  wark     Heavy     Duty     Combination 
I  Vertical  Punches  or  Shears,  direct  motor 
I  driven,    48-in.   throat,    capacity    l^i    in. 
I  through  1  in.,  weight  46,000  lbs.  ea. 
:  2 — Geo.   Wliiting   No.   8   Heavy   Duty    Ver- 
1  tical   Punches    or    Shears,    direct    motor 
I  driven.    48-in.    throat,    capacity    1     in. 
I  through  1  in.,  weight  20.000  lbs.  ea. 
s  1 — Niagara     48-in.     Back     Geared.     Power 
I  Squaring    Shear,    capacity    /«     in.    and 
I  lighter,   weight  6400   lbs. 
I  1 — Robinson     8-ft.     Hand     Operated    Plate 
=  Bending  Brake,  capacity  No    12   gauge. 
I  1 — Victor   Loew    6-in.    Pipe   Machine,    por- 
I  table  type,  complete. 

I  All    the    above    machinery    is   in    excellent 
s  working  condition,  guaranteed.    The  Boring 
I  Mills    are   in   Boston,    all   other    machinery 
I  located  at  the   Texas  Steamship  Co.  plant, 
i  Bath,     Maine.      Prices     reasonable,     photo- 
I  graphs    and    further    particulars    sent    on 
I  request. 

I        JOSEPH  BEAL  &  CO. 
I  465-471  Atlantic  Ave.         Boston  9,  Mass. 
auillliiruttlllliiiMliiiiiiiiiiiiiiiiiiuiiiiiiiiiiMimiiuiiiuiiii 

HEAVY  TOOLS 
2 — 42-in.,  widened  to  52-in.xl4-ft. 

table  Gray  Planers,  three  heads. 

l_30-in.x30-in.x6-ft.  Powell  Hy-Speed 
Planer,  one  head. 

2 — No.  1  Cleveland  Horizontal  Bor- 

ing, Drilling  and  Milling  Machines. 

1 — 3^-in.  Universal  Horizontal  Bor- 
ing, Drilling  and  Milling  Machine. 

1 — No.  5-C  Becker  Vertical  Milling 

Machine,  ROTARY  Attachment. 

1 — No.  1-M  Potter  Sc  Johnston  Hori- 
zontal Continuous  Automatic  Mill- 

ing Machine. 

1 — 24-in.x8-ft.  Ingersoll  Milling  Ma- 
chine, Fixed  Rail  Type,  three 

heads,  rail  head  having  auxiliary 

spindle. 
2 — No.  6-A  Potter  &  Johnston  Auto- 

matic Chucking   Machines. 

1 — Gould  &  Eberhardt  Automatic  Rack 
Cutter. 

1— No.  612  Fellovys  Gear  Shaper. 

1 — No.  3,  26-in.  Brown  &  Sharpe  Auto- 
matic Gear  Cutter. 

1 — No.  3,  36-in.  Brown  &  Sharpe  Auto- 
matic Gear  Cutter. 

3 — No.  13  Brown  k  Sharpe  Automatic 
Gear  Cutters. 

2 — 26-in.xl4-ft.  Putnam  Engine  Lathes, 
TAPER  Attachment. 

1 — 32-in.xl4-ft.  Boye  k  Emmes  Instan- 
taneous Change  Gear  Lathe. 

1 — 42-in.x20-ft.  Lodge  k  Shipley  En- 

gine Lathe,  Single  Pulley  Drive. 

1 — 1-spindle  Reed-Prentice  Ball  Bear- 

ing Drill. 1— 26-in.  W.  F.  &  John  Barnes  Sliding 
Head  Drill. 

1 — 5-ft.  Prentice  Bros.  Plain  Radial Drill. 

1 — 30-in.  Hendey  Friction  Shaper. 

1— No.  69-N  Bliss  Double  Action  Cam 

Press,  Geared. 

1— No.  27-K  Bliss  Knuckle  Joint  Em- 

bossing Press,  lOOO-tons. 

BROWNELL  MACHINERY  COMPANY 
11-13  Eddy  Street,  Providence,  R.   I. 

UIIIIIIIIIIIIIHtlllllllHIItllMlltlllltlllltllllMIIIII 
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Robert  H.  Laverie  &  Harris  Brothers  Co., Liquidators 

Announce  the  Sale  of 

Machinery — Equipment — Supplies 
Located  on 

SHOOTERS  ISLAND,  New  York 
Machinery,  equipment  and  supplies  now  located  on 
Shooters  Island.  Finest  machine  tools,  structural  tools, 
power  equipment  and  general  industrial  plant  supplies. 

Up  to  1919,  millions  of  dollars  were  expended  by  opera- 
tors of  this  gigantic  plant  and  the  equipment  is  the  best 

that  money  can  buy. 

A  Few  of  the  Fine  Tools! 
Binsee  Machine  Company  Horizontal    Boring-  and  Drilling  Machine.  4.%    in.  dia..   spindJ? 

12  ft.  long.  60-in.  swing. 
Single,  double  and  triple  head  Bolt  Cutters.  1  in.  to  4  in.  capacity. 
Acme  Vertical  Nut  Tapping  Machinf,  six  spindle,  capacity  up  to  1-in.  nuts. 
Niles-Bement-Pond   Company   110-in.    swing   x    33-ft.   hed    (20-ft.   centers),    3-way    double 

back  geared  engine  lathe, 
Southwark    Foundry    14-ft.    Vertical    Bending    Rolls.     Direct    connected    motors    to    suit 

requirements. 
Hydraulic  Accumulators  for  1500  lbs.  pressure. 
Hugh-Smith  Hydraulic  Flang^ing  Bending  Machine,  horizontal  type.  24-ft.  bed. 
il.  D.  Wood  &  Company  Vertical  Hydraulic  Bull  Riveter.   150  tons  capacity,  for  1-in.  or 

1  Vi  -in.  rivets. 
Builders  Iron  Foundry  Combination  Plate  Planer  and  Scarfing  Machine,  30  ft.  wide. 
4S-in.  throat,  single  end,  back  geared  Splitting  Shear,  opacity  1 '/^ -in.  plate. 
Collier-Smith  Quick  Work  No.  6  Rotary  Shear.  48-in.  throat,  1-in.  plate,  motor  drive. 
Nazel  Air  Hammers,  motor  drive.  No.  4-B,  350  lbs.  capacity;  No.  3-B.  350  lbs.  capacity. 
Niles,  Heavy  Duty  Geared  Vertical  Slotting  Machine,  20-in.  stroke. 
5.  8  and  15  ton  Hydri.ulic  Cranes,  with  jib  lift. 
3-ton  Shepard  Eiectric  Hoists,  220  v.  D.C. 
Sullivan  Steam  Driven  Corliss  Air  Compressor.  2.500  cu.  ft.  capacity. 
AUis-Chalmers  Rotary  Converters.  350  kw.,  b  ph.,  60  cy.,  185  v.  to  250  v.  D.C. 

Ask  for  complete  list  of  Shooters  Island  equipment  today. 
Some  idea  of  the  equipment  we  offer  at  Shooters  Island  can 
be  had  from  the  above: 

NEW 
BLISS  PRESSES 

No.  IV^C  Single  Action 
Straight  Side 

LATHES 
1 — 96-in.x40-ft.  Fifleld    Triple    B.G.,    27-£t. 

centers. 
1— -«8-in.x40-lt.  Pond    iH.D.,     B.G..     30-ft. 

t-enters. 
■2 — 60-in.x40-ft.  Fifleld    Triple    B.G..    30It. c-enters. 
1 — 481n.    Niles    Double    Head    Car    Wheel 

Turnlnj?   loathe. 
1 — 38-in.xl8-lt.  New    Haven,     B.G.,    13-lt. 

centers. 
1 — 36-in.x33ft.  N.   B.  P.   Grd.   Head   H.D., 

*J7-ft.  centers. 
3 — 36-in.x33-ft.  American  Q.C.G.B.G.,  25-ft. 

centers. 
3 — 36-in.x33«t.  LeBlond,   Q.C.G.B.G.,  25-lt. centers 
1 — 3e-in.x27-lt.  N.   B.   P.  Grd.  Hd..   H.   D., 

21 -ft.  centers. 
1 — 34-in.xl7-ft.  Pond    Back    Geared,    11-ft. 

centers. 
1 — 30-in.x28-ft.  Pond  Shaft  TurniDK  Lathe, 

22-ft.  centers. 
1 — 20-in. x20-ft.  Putnam  B.G..  13-ft.  centers. 
2 — 20-in.x  8-ft.  American.    Q.C.G.,   B.G.,   4- 

ft.  centers. 

SLOTTERS 
1 — lO-in.  Putnam  Comp.  Rotary  Table,  P.F. 
1 — 10-ln.  Betts  Comp.  Rotary  Table.  P.P. 
1 — la-in.  Niles  Comp.  Rotary  Table,  P.F. 
1 — 30-in,Nilea  Comp.  Rotary  Table,  P.P. 

PUNCH  PRESSES 
1 — No.  53  D.G.G.  Ferracute  S.S.  Geared. 
1 — No.  38  D.G.G.  Ferracute  S.S.  Geared. 
2 — No.  E-,57  D.G.G.  Ferracute  Embossing. 
3 — No.  3  Crosby,  2% -in.  str. 

MILLERS    (MISC.) 
3 — 24-in.x24-in.xl2-ft.      IngersoII      Horiz. 

Slab  Adj.    Rail. 
10 — No.  4  Hcndey  Horiz. 
10 — No.  6  Whitney.  Hand. 
10 — No.  6  H.  B,  Smith.  Hand. 
10 — ^No.  7  Becker,  Hand. 
1 — No.  1  Newton,    Vert.    Rotary.     Swings 

33  in. 
1 — No.  3  B.  &  S.,  Vertical, 
1 — No.  5  Becker.  Vertical. 
1 — No.  50  Becker,  Vertical. 
1 — No.  2  Garvin,  Vertical. 

GRINDERS 
1 — No.  24  Landi.';  18x60  Crankshaft. 
1 —  8x48-iu.  Diamond  Plain. 
1 —  8x16  B.  4  S.  Universal. 
1 — 12x36  Fitchburg  Plain. 
1 — 16x60  Landis  Universal. 

TURRET   LATHES 
1 — ^21-in.  Gisholt,  3-in.  hole. 
6 — 24-in.  Gisholt,  6  %  -in.  hole.  T.A, 
1 — 24-in.  Steinlee,  6  %  -in.  hole. 
1 — 28-in.  Pond,  6  H  -in,  hole. 

DRILLS    (MISC.) 
2 — 4  Spdl.  Foole-Burt  Vert.  H.D.,  3-in.  cap. 
1 — 8  Spdl.  P.  &  W.  Multi.  Adj.  Table,  %■ 

in.  cap. 
1 — 5-ft.  Bickford  Plain.  T.A. 
1 — 8  Spdl.  Bausch  Cir.  Head,  1-in.  cap, 
1 — 6-ft.  N.  B.  P.  Plain,  T,A, 

I    i 

Stroke  to  suit  up  to  8  in. 
with  double  roll  feed  and  side  shear 

19  in.  bet.  Uprights 
Weight,  approx.  10,000  lb. 

Price  f.o.b.  Phila.,  Pa„ 
Geared,  $1,250;  Flywheel,  $1,150. 

REBUILT 
In  Guaranteed  Condition 

BLISS  PRESSES 
No.  62  Reducing 

Send  for  Bulletin  No.  20S,  describing  our 
complete  stocks  of  Machinery  and  Tools, 

HARRIS  BROTHERS  CO. 
35th  an<i   Iron  Streets,  CHICAGO 

iiiiiiiiiniMiiniiiiHMiiiMiiiiinii 

Stroke  in  two  sizes 
6  in.  and  8  in. 

Area  of  Bed  22  in.  x  10  In. 
Weight,  Plain,  3,000   lb.     Price  $253. 

Geared,  3,400  lb.    Price  $450.  | 

Write  for  June  Price  List 

1000  Power   Press  Bargains   I 
That   include   inclinables — all   sizes.   Bliss    I 

&  Toledo  Toggles,  Etc.,  Etc.  i 

Joseph  Hyman  &  Sons      | 
Tioga,  Almond   &  Livingston  Sts.,  | 

Philadelphia,  Pa.  I 
MlllllllllllllllllllllllllllllllllllllllllllllltltlllllllllllllllllliitiiltlUllb 
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SURPLUS  MACHINE  TOOL  EQUIPMENT 
A  change  in  our  manufacturing  program  makes  available  the  following  modern  machine  tool  equipment.    Every  machine  is  in 

good  operating  condition  having  been  used  only  in  the  manufacture  of  high-grade  machine  tools  and   by  skilled  mechanics. 

LATHES 
14-In.x   6-ft.   Prentice  Engine  Lathe, 
15-In,x   6-ft.   Reed   I';ngine   Lathe. 
IB'in.x   6-ft.   Prentice    Engine    Lathe 
16-ln.x  6-ft.   Reed   Engine   Lathe. 
U-ln.*  8-rt.  Reed     Heavy    Duty     Dng. 

Lathe. 
21-In.xlO-ft.   Prentice  Engine  Lathe. 
12-ln.x   7-tt.   Prentice  Geared  Head  Eng. 

Lathe. 
I4-ln.l  6-ft.  Reed    Extra    Heavy    Plain 

Turning   Lathe. 
IS-in.x  6-ft.   Reed  Plain  Turning  Lathe. 
22-ln.l  8-ft.   Reed  Plain  Turning  Lathe. 
Prentice  Pattern    Makers   Lathe, 
2 — 2t-in,x   8-rt,   Reed     Spec,     Pulley 

Turning  Lathes, 
32-ln,  Pond  Vert,  Pulley  Lathe, 
12-in.l  S-ft.   Reed    Speed    Lathe. 
4 — !8-In.x6-ft.  Reed  Hand  Peed  Turret 

Litthcs. 
8 — I6-ln.i7-ft.  Prentice     Geared     Head 

Turret  Lathes. 

LATHES — continued 
lti-in.x6-ft.   Reed  Turret   Chuclt   Lathe. 
18-ln,x7-ft,   Reed  Turret   Chucii   Lathe, 
18-ln,x8-ft,   Prentice  Turr,  Chuck  Lathe, 
18-ln,i7-ft,.   6-ln,   Reed     Turret     Chuck 

Lathe, 
20-in,i7-ft,.   6-ln,   Reed     Turret     Chuck 

Lathe, 
22-ln.i4-rt„  e-in.  Reed      Hand       Feed 

Turret  Lathe. 
3 — 2-in,i24-in,  Jones   &    lAinson    Turr, 

Lathes, 
16-ln,   Reed    Chucking    Lathe, MILLERS 

3 — No,   5   Becker  Vert.    Milling  Machs, 
No,   6    B.&S.   Vert.   Mill,    Mch, DRILLS 

30-in,  Prentice  Slid,  Hd,  Upright  Drill, PLANERS 
2 — 27-ln.i27-in.xI0-ft.      Woodward      & 

Powell  Planers,   2   rail  heads. 
36-in.x36-in.x  8-ft.   Powell      Planer,      2 

rail  heads. 

PLANERS — continued 
3r)-in.x36-in,x]0-rt,   Woodward  &  Powell 

Planer,    2   rail  heads, 
36-ln,x36-ln,xl3-ft,   Powell     PlanM,      2 

rail   heads, 
36-ln,x36-in,x20-ft,   Powell      Planer,      2 

rail   heads, 
38-in,x38-in,x26-ft,   Flather     Planer,     2 

nil  heads, 

GRINDERS 
14-ln,x36-in,   Prentice    Univ,    Grinder. 
No.   75   Heald  Internal  Grinder. 
Diamond  Surface  Grinder, 
No,   2  Walker  Univ,   Grinder, 
American  Twist  Drill  Grinder, 
Glsholt  Tool   Grinder, 
Cincinnati    Univ,  Grinder, 

AUTOMATICS 
No,  515  Four-Spindle  Acme  Screw  Mch, 
No,  54  Four-Spindle  Acme  Screw  Mch, 
No,  5  6  Four-Spindle  Acme  Screw  Mch. 
3  14 -In.  Single  Spdle.  Grldley  Screw  Mch. 

GEAR  CUTTERS 

Small  Bilgram  Bevel  Gear  Shaper. 
36-in.   Becker    Brainard    Automatic   Gear 

Cutter. BORING  MILLS 

18-in.x8-ft.   Reed  Horiz.   Boring  Mill. 
2 — 14-ln.il4-ft.,   S-ln.   Raed      H  o  r  I  z. 

Boring  Mills. 2 — 17-ln.x5-ft.  Fltchhurg     Kne«     Type 
Horiz.   Boring  Mills. 

S — 21-ln.iI2-ft.  Nicholson  i  Waterman Horiz.  Boring  Mills, 
Warner  &  Swasey  Horiz.   Boring   Mill. 
27-ln.  Brown  &  Sharpe  Vert.  Bor.   MIIL 

MISCELLANEOUS 

Niles  Horiz.  Floor  Drilling  and  Tapplna Machine. 

No.   6   Whitney  Key  Seater. 

Every  machine  a  real  investment  and  priced  to  sell.     Call — write — phone  or  wire. 

677  Cambridge  St. 
iiiiiiiiiliitiiMtMiitiiiiiiiitiiiiniiMiiitiiiiiiiiniiiiiiitii   Ill 

IMIIIIIMIIIIIIIIIIIIMIIIIfrilflMlllllltlMtlMlltl 

REED-PRENTICE  COMPANY 
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iTIiE  E.L.E55LEY-  MflCHIIIERY-  ̂  
78  W.  Water  St.,  Milwaukee,  Wis. 

asi  Washington  Blvd.,  Chicago,  111. 

Dept.  C-5 

Punch  and  Shear,  Type  "C"  Cleve.  S,  E.. 13-ln.  thrt. 

Punch  and  Shear,  Style  "F"  Cleve.  S,  B„ 
■.i4-ln.  thrt.,  also  48-ln.  thrt. 

Shear,  No.  <m  Hliles  &  Jones,  dble.  crank, 
center,  boring  gate.    l^in.  gap. 

Shear,    Angle,    No.    2    Clere.,    dble.,    cap. 
5  in.  X  5  in.  X  ̂   in. 

Punch,  No.  e  Whiting,  S.  E.,  48-in.  (fart. 
Punch,   No.    66,   Rocic   River,   S.    E.,   48-in. thrt. 

Bending   Roll,    13-ft.    Rock    River,    power, 
cap.  1  in.    Mtr.  Dr. 

Planer  Plate,  No.  3,  35-(t.  HUIes  &  Jones. 
Hammer,  1100  lb.  Erie,  sing,  frame,  steam. 

Bull  Dozer,  Hanseli  Elcock,  hvy  duty.  Mtr. 
Dr. 

Hammer,  1300  Bliss,  board  drop. 

Planer,  63-in,x5«-ln.x36-ft.  Gray,  2  hds. 

Slotter,  36-ln.  Niles,  gd. 

Illlllltllllllllllllllllllillllll 

VERTICAL  MOTORS 
32 — G.  E.  Type  B.V.R,-D..  Form  C,  Shunt  Wound, 

8.5  amp..  1350-3150  r.p.ra.,  D.C.,  Vertical 
Motors  with  starting  switches — Cheap. 

BOTWINIK  BROTHERS 

28-42  Drouve  St., 
Bridgeport,  Conn. 

iiiiiiiriiiitiiiiii 

62-iii.  Bullard 

Boring  Mill 
Just  like  this  cut 

2  swivel  heads — 
Capacity  dia.  6S-in. 
"  height         42-in. 

Table  dia.  S8-in. 

Weight  H  tons 
Condition   Excellent 

Threading  Attachment 

Price  on  cars 
Waterbury,  Ct. 

$2500 
This  mill  is  a  bargain  at  this  price  and  we  would  like  to  have  you  see  it 

J   
 1 1  LUc

" 

1^  A  o   i:^   f»  /\i 

21  Sylvan  Ave.,      s 
New  Haven,  Conn.     I 
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LUCAS    MACHINERY   SERVICE 

BRIDGEPORT,     CONN, 
3  Fox  Street 

GRINDERS 
1 — Used    10x2  4    in.    Laiidis    Plain.  = 
3— No.   2  Oakley  Univ.   C  &  T,   10x20  in.  I 
2 — 10x36   In.   Thompson  Full  Univ.  = 
1 — Used  No.   2   Woods  Cutter.  I 
1 — Grand  Rapids  Drill,  2V4   in.  cap.  s 
1 — No.   2    Manhattan  Surface,    36x7^    in.  5 
1 — No.   1   Wilmarth  &  Morman  Surface.  = 
1— Ulsholt  Univ.  Tool.  = 

DRILLS  I 
25 — Upright,  Bench  and  Floor,  from   10  to  30  in.  = 
1 — Barnes  6-spindle  14  fn.  Drill.  1 

10 — Gang,    2,    3   and   4-splndle   Senaltivo.  r 
3 — Multi-Splndle  Bausch,   12   to  24  spindles.  No.  I 

1,  2  and  3   M.T.   in  spindle.  = 
4 — Radials,  .\nierican,   3   and  3%   ft..  T.A.  i 

MISCELLANEOUS  i 
3 — l(i-in.  X  8  ft.  Sidney  Lathes,  Q.C.,  C.R.,  H.S.  = 
(> — Willard  Inc.   Presses,  No.    2   to   6.  s 

10 — Smith    Turret    and    Screw    Machines,     I  1/16  = 
in.  cap.  I 

5 — Shapers,  Ohio  and  Whlpp,   16   to  24   In.  j 
I — 52   In.  Bertsch  Multiple  Punch,   6   in.   Gap.  = 
1 — 50   In.   Sellers  Car  Wheel  Borer.  s 
6 — Planers,    Hendey,    Gray.    Amer.,    Bochford,    20  I 

in.  to  42  In.  wide,  5  to  18  ft.  length  bed.  i 
1 — Pond    Planer,     80    in.    between   housings;     49  I 

in.   under  rail.   12-ft.  bed.,    4  hds.;   motor  dr.  5 
I— No.    20  Lea-Simplex  Metal   Saw,   8  In.  round,  = 
1 — No.    20    Bliss   Inclinable    Press.  I 
1 — No.   9A  Badger  Punch  and  Shear,  double  end,  i 

12   In.  throat,  cap.   punch    %    in.  thru   V4    In.  i 
Plate.  = 

1 — Hanna  Riveter,   66  In.   Beach,   15   In.   Gap.  I 
We  Have  Over   1000  Machines  in  Stock.  i 

OVR  OVARANTEB:  Mmen  Back  It  Not  SatUfied.  = 

WAYNE  MACHINERY  CO. 
Ft.   Wayne,  Ind.  | 

iiiiiitiiiiiiimmiinininiiiiiimiiniulllimiinimtiiiitiiiitiimiiitiiuiiiiitiiiMiiiiiiiiii. 
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GRAND  RAPIDS 
SPECIALS 

4-2-in.   Bullard  Boring  Mill. 
Xo.    10-F  Economy  Scrap  Compress. 
No.    80   American   Blower. 
No.      4  Nutter  and  Barnes  Cold  Saw. 
26-ln.   Barnes    Sliding  Head  Drill. 
4  ft.  Western  Universal    Radial  Drill. 

No.    2  7    Stewart   Oven   Furnace    (oil). 
No.      5   Stewart    Soft   Melting   Furnace    (gas). 
Cleveland  Proflle  (Jrindtr. 
No.    6-.\  Bryant  Chucking   Grinder. 
9x21    Sundstrand   Manufacturing   Lathe. 

16x   6    Chard    Manufacturing   Lathe. 
9x12  Porter   Cable  Manufacturing  Lathe. 

16x  7   Oliver  Engine   Lathe. 
12x  6   Hendey  Q.C.G.    Engine  Lathe. 
18x  8   Bradford   Q.C.G.   Lathe. 
2x24   Adriance  Flat  Turret  Lathe. 

No.   2-H   Becker  Profiler. 
4-in.   Pratt   and  Whitney  Spline  Miller. 

30x30x8  Pond  Planer. 
30'in.  Pettingell  Rotary   Shesr  No.    14. 
No.   2  Wells  W.S.    and  CO.    Machine. 
No.   B  Wells  Automatic  CoUer. 
No.   3   Wells  Wire  Knotter. 
S.  and  K.  Automatic  Wire  Weaving  Machine. 

Ask  for  complete  li*t 

McMULLEN    MACHINERY   COMPANY 
Grand   Rapids,   Mich. 

iiMiiiHiiiiimimiiiuiliiHiiiiuiiiiiniiiiiiiiiiiiiiiiititidiiitMitiMiitiiiuiiuiuiiiitHiir       ftiiiintiiMiimiitnittiiniii 
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LATHES 
-in.x28-lt.  Rahn     Larmon.     heavy     duty.  I 
motor  driven.  I 

Vj  -in.xlO-lt.     Greaves  •  Klusman,     heavy  i 
duty.  i 
in.xl4-ft.  Whitcomb  Blaisdell,  heavy  duty.  | 
•in.x  8-ft.  Le  Blond,  heavy  duty.  | 
in.x  8-lt.  Whitcomb  Blaisdell.  heavy  duty,  i 
■in.x  8-lt.  Sidney,  heavy  duty.  i 
-in.x  8-ft.  Carroll.  i 
•in.xl6-Jt.  Flather.  | 
in.x  5-lt.  'iVhitcomb  Blaisdell.  f 
in.x  8-ft.  Carroll-Jamieson.  i 
■in.x  6-ft.  Hendey.  i 

MILLERS  I 

No.  3-B    Becker,    plain,    heavy    duty,    table  i 
6(i-in.xl4-in.  i 

No.  2  A    Becker,    plain,    heavy   duty,    table  i 
48-in.xll%-in.  i 

No.  3  Hendey.  plain,   table  57-in.xl4V4-in.  | 
No.  3  Becker,  plain,  table  37-in.xll-in.  I 
No.  3  Oesterlein.   univ..    table  37-in.x9  %  -in.  | 
No.  2  Becker,   universal,   table  43-ln.xlO-in.  | 

Send  for  complete  ?wf  I 

DELTA  EQUIPMENT  COMPANY  t 
148  N.  3rd  St..  Philadelphia.  | 

ItllMlllllllltlllllllU  lllttlltUlflMUttfl 
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400 
We  Are  Liquidating 

MACHINE  TOOLS 
Some  New — Majority  slightly  used.     Every  one  a  real  investment. 

All  must  be  sold  at  once.     Let  us  have  your  inquiries. 

Call  if  you  can 

The  Empire  Machinery  Exchange  Company 
Prospect  905-906 

CLEVELAND,  OHIO 
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98%  New-GISHOLTS-$2500 
6i-in.  Hole  in  Spindle 

Arranged  for  motor  drive  with  motors 
and  Controllers 

HILL,  CLARKE  &  CO.  of  CHICAGO 
649  W.  Washington  Blvd. 

iiiHniiiiiiiiHiiiHiiiMint   iiiiiiiiimiiitiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiMiiiiiiii 

Stokvis 
Brand  New  Tools 

JVlachines  purchased  direct  from  makers  and 

held  in  high  grade  New  York  warehouses. 

Every  tool  absolutely  brand  new  and  in  first 
class  condition.     Prices  are  below  the  market 

^  V    R  •  S  •  Stokvis  &  Sons,  inc. 
S 

iHEWVORKl 

17  Battery  Place 
New  York 

34-in.  American  B.G.  Crank  Shapcr,  com- 

plete. 20-in.  American  B.G.  Crank  Shaper,  com- 

plete. 
16-in.  Barker  B.G.  Crank  Shaper.  Com- 

plete,   extra    ordinary   bargain. 
24-in.  Bullard  Rapid  Production,  vertical 

Turret  Lathe,   complete. 
2 — No.  60  Heald  Cylinder  Grinders,  com- 

plete equipment,  serial  numbers  1663 and   166. 

2 — Wilmarth  &  Marmon  Surface  Grinder 
with  magnetic  chuck. 

20-in.  Barnes,  all  geared  Drill  Presa. 
10x36  Thompson  Universal  Grinder,  com- 

plete equipment.  95%   new. 
New  No.  4-M  Atlas  Arbor  Presses.  Com- 

plete at  second  hand  prices. 
24-in.  Weigle  High  Power  Upright  Drill. 

Geared  feeds  and  Tapping  attachments. 
1 — 3-ft.  Prentice  Enclosed  Head  Radial, 

late  type,    excellent  condition. 
No.  2  Avery  2  spindle  Ball  Bearing  Drill 

Press  with  tapping  attachments.  Square 
adjustable  table. 

No.  3  Consolidated  Power  Press.  Open 
Back  Inclinable. 

2  ̂   -ft.  Morris  Radial  Gear  Box.  Drive. Late  type. 

14x6-ft.  Monarch  Q.  C.    with  Oil  Pan. 
No.  3  Walmarth  &  Marmon  Wet  surface 

Grinder.   Magnetic  chuck. 
No.  3  Cincinnati  Plain  High  Power  Miller, 

single  pulley  drive. 
24-ln.x34-in.x8-ft.  Whitcomb  Planer.  2 

he  ad  s 
30-in.x8-ft.  U.  S.  Lathe  Q.  C.  Gear  Box, 

3  step  cone.  Double  back  Gear,  Ex- 
ceptional  bargain. 

16-in. x6-ft.  American  Lathe  Q.  C.  Gear.  4 
step  cone  drive,  single  back  Gear. 

16-in. x6-ft.  South  Bend  Gap  Lathe.  Loose 
change    Gear. 

20-in.  Barnes  Wheel  &  Lever  feed  drills. 
1 5-in .   Barnes   Drill ,   Lever   feed . 
No.  2  La  Pointe  Broaching  Machine. 

Practically  new.  Extra  cutters  with machine. 

No.  2  Colbum  Heavy  Duty  Drill.  Practi- 
cally new. 

No.  6  Long  &  AUstatter  Double  end  Punch 
and  Shear  6-in.  throat. 

Eastern  Machinery  Company 
Cincinnati,  Ohio 

iiiiiiitiiMiiiiiiiiiiHiiiiiiiiiiiiiinitiiiiiiitiiiitiiiiiiiiiiiiii 
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NEW    EQUIPMENT  1 
BARGAINS 

100-ton  Hydraulic  Bending  and  Stralehten-  = 
ing  Press.  I 

Angle    Beveling    Machine   —    For    beveling  | 
angles   up    to    8x8x%  -in. ;    also    channels  | up  to  14  in.  3 

Channel  and  Angle  Flanging  Machine — ^For  = 
bending    flanges   on    angles    and  channels  | 
to  any  desired  angle.  I 

Lysholm   One-Man   Punch  Tables,  cap.   400  = holes  per  hour.  | 
Buffalo  Portable  Forges.  E 
Roebling  Patent  Slings.  5 
Grinders — Rebuilt  "New  Yankee'*  1  hp.  and  i 
"Hisey"  3-ph.,  60-cy..  440-v.  motors.  | 

POTTSTOWN  STEEL  CO.  I 
Box  VZ,  Douglassville,  Pa.  | 

.IlllllltlllllUlllMIUIIIIIIIIIIIIIIIllllltllllt   llltlllllllltllllllllUIIUIIIIIIIIIIIItl   Ill  i 
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BuUard  "New  Era"  Type 
VERTICAL  TURRET  LATHES 

4 — 36  in. — serial  numbers  over  10,500 
6 — 24  in. — serial  numbers  over  11,000 

With  Cutting  Lubricant  Systems 

Machines  Equal  to  New  in  Every  Respect 

SUN 
312  Ordway  Buildin? 

Machinery  Company 
NEWARK,  N.  J. Phone,  Market  3068 

iiiniiiiiiiMtMHiiitiiiiiiiitiiimiiiiimiiitiiiiriiiiii nMiiiiiiiiuiiiMiiriimiHuiiiiiiiiiii 

SPECIALS 
'^Satisfaction   Guaranteed   or 

Money  Refunded" 
PARTIAL   LIST 

79-in.  Putnam  Double  Head  Driving  Wheel 
Lathe,  quartering  attachment. 

19-in.  X  38in.  x  10-ft.  LeBlond    Gap    Lathe. 
8-ft.   centers.  Q.C.G. 

20-in.xlOlt.    LodKe    &    Shlpler    Q.    C.    G. 
Lathe,  geared  head,  taper  attachment. 

24-in.  X  16-ft.  LeBlond  Q.C.G.  Lathe,  lilt. 
centers. 

36-in.  X  13-lt.  Pntnam  Heavy  Duty  Lathes. 
38in.  X  12-lt.  Bo.ve   &  Emmes  Q.  C.  G. 
36-iu.  X  12-It.  Schumukfr  &  Boye  Lathe. 
36.in.  X  18-ft.  Lodge  &  Shipley  Heavy  Duty 

Q.  C.  G.  Lathe. 
38-in.  X  241t.  Putnam  Motor  Driven. 
38in.  X  16-ft.  Pond  Engine  Lathe. 
36-in.  x30-in.  x  16-ft.  Whitcomb    -   Blaisdeli 

Planer  (second  belt  drive),  two  heads. 
48-in.  X  36-in.  x  16-ft.  N-B-P     Planer,      two 

beads,  box  table. 
10-in.  X  36-in.  Norton  Plain  Cylin.  Grinders. 
10-in.  X  60-in.  Norton  Plain  Cylin.   Grinder. 
14-in.  X  50-in.  Norton  Plain  Cylin.  Grinder. 
No.  3  Cincinnati  Tool  and  Cutter  Grinder. 
No.    3    Brown    &    Sharpe   Tool    and    Cutter 

Grinder. 
No.  I V2  Landis  Internal  Grinder. 
16-in.  Stockbrldge  Back  Geared  Shaper. 
33-in.  X  10-ft.  Cincinnati  Traverse  Shaper. 
No.   14  Pratt  &   Whitney  Multiple  Spindle 

Drill.    Cap.  twelve  IH-in.  boles. 

iiiiiiiiitiiiitiiitiiitiiitiiitimtiiiiiutiiiiiiimiiiiiiitiiiiiMitiiitiiiitiimiiiiii 
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20-in.  Gould  &  Eberhardt  "High 
Duty"  Crank  Shaper,  Motor 
Driven.  Latest  Type — Like 
New. 

7  ft.  Bansh  Heavy  Duty  Plain  Radial  Drill. 
5-ft.  Bausb  Badlal,  tapping  attachment. 
4-ft.  Prentice  Radial  Drill,  tapping  attach- 

ment. 
4-ft.  Western  Full-Universal,  tap.  attach. 
3-ft.  Morris  Plain  Radial  Drill,  tapping  at- 

tachment, single  pulley  drive. 
3-ft.  American  High    Speed  Sensitive  Radials. 
24-in.  Aurora  Sliding  Head  Drill  Press. 
36-in.  Snyder  Upright  Sliding  Head  Drill. 
37-in.  Baush  Vertical  Boring  Mill. 
43-in.  Ballard  Rapid  Production  Boring 

Mills. 
44-in.  Putnam  Heavy  Duty,  like  new. 
51-in.  Bullard  Vertical  Boring  Mill. 
3-in..  4-in.,  Horizontal  Boring  Mills. 
18-in.  Betts  Heavy  Duty  Blotter,  belt  driven. 
8-in.  Newton  Slotter.  very  latest,  like  New. 
No.  3  Becker  Universal  Miller. 
No.  2'A   LeBlond  Plain  Heavy  Duty  Miller. 
6-in.  arid  13-in.  Cox  Pipe  Machines. 
4500  lbs.  Benient  Steam  Forg.  Hammer. 
600  lb.  Lane  Steam  Drop  Hammer. 
40-lb.  Bradley  Cushioned  Helve  Hammer. 
No.  6  Beatty  S.  E.  Punch.  1  in.  x  1  in. 
Niles    ,',, -in.  Plate  Straightening  Rolls. 
No.  4  Brown  &  Sharpe  Gear  Cutter. 
1 V4  -in.  Orldley  Multiple  Spindle  Automatics 
No.  00  Heald  Cylinder  Grinder. 
Send  for  our  June  list  of  the  largest  stock 
in  the  United  States  of  sUghtlv  used,  thor- 

oughly overhauled  and  guaranteed  Machine 
Tools,  Presses.  Power,  Electrical  and  Con- 

tractors' Equipment. 

F.  H.  NILES  &  CO.,  Inc. 
Wickes  Machinery  Company 

West    Side   and    Claremont   Avenues, 
Jersey  City,  N. 

Norn's  the  Time  to  Buy  100%  New  and  Good  as  New 

GUARANTEED  TOOLS— ALL  IN  STOCK 
Very  Low  Prices  for  Quick  Sales — If  Interested,  Act  Today! 

Shapers — Planers — Slotters 
SELLEW  16  In.,  with  unh.  tibles,  NE\V. 

— D.WIS    14-16-20-24-ln.   B.C..    both    c/s   mil 
a.V.U.,   all  NEW. 

— ROCKFORD    Shapers — all    sizes — all    NEW. 
—QUEEN  CITY    24-ln.   B.(i.,   all  NEW. 
—24-111.  GOULD  &  BBERIHRDT.  B.   O. 
-SLOTTER.    6-In.    Newton,    complete.    New. 
— PL.ANERS,   24-ln.   x   6-rt.    Powell  and  Gray. 
—PLANERS.   30-in.  z  6-8-ft.  Gray,  2  heads. 

Milling  Machines 
-No.   2   ROCKFORD   Univ.    S.P.D..   95%   New. 
-No.   m    ROCKFORD   Univ.   heavy.   NEW. 
—P.   &  W.    12-111.    heavy  .\UT0..  all   NEW. 
-No.    2-H    BECKER   Verticals,    all   NEW. 
-No.    1   BROWN  &   SHARPE  Vertical.   NEW. 
-No.     5-C    BECKER    Vertical,     S.P.D.,    rotary. 
—Lincoln  type,   and   others,    all   sizes. 

Lathes,  Screw  Machines,  etc. 
-HBNDEV   14-ln.i6-tt.,  with  tapers,  etc. 
-HENDEY   20-ln.x8-ft..    S.P.D..  with   T.A. 
-No.    liO    HB.ALD   Cylinder   Grinders— latest. 
-HEALD  No.   65-Cyllnder  Grinder— 95%   new. 

1 — GRIDLEY  1%    in..    1-spdle.   ADTO. 
10—100%     new    BARDONS    &    OU\-BR    No.     2 

Turrets — friction-gd.  bd.,  p.f.  to  t.   1-ln.  cap. 
1 — FOSTER  No.   10  G.F.H.   3  1/16-ln.   cap. 
3 — 2% -In.   GRIDLEY'  Automatics — single   spdles. 
10— 4-8P<Ue.  HENRY  &  WRIGHT  High  S.  Drllll. 
30 — 1-2-3-4  and  6-spdle..   High  Speed  Drills — til 

makes.      Guaranteed    95%    N"EW. 2— AMERICAN  20-in.llO-tt.  q.c.   gear  Lathea. 
3 — Nc.    4   W.   4   S.   g.f.h.   Turret  Lathe — latest. 
2 — Adams    SHORT-CUT  Lathes — s.p.d. 

27 — DAVIS     12-in.     i     5-tt.     and     14-ln.    i    6-ft. 
g.C.   Gear,  nlUi  and  without  T.A.,   all  NEW. 

2 — LODGE  &  SHIPLEY  q.c.   gear,  latest  types. 
1— 16-ln.    I    10-ft.    WHIT.-BLAISDELL    metric. 

10 — Other  good  lathes,    all   sizes   and   mattes. 
I— CHUCKING    GRINDER,    No.    20    Bryant. 
4 — No.   2   Universal   Grinders,   latest,   like  new. 
3— CYL.   GRINDERS.    3   x    18-in.    Norton,   latest. 
8- — 18-In.    X     6-ft.     AMEB.     Brass    .working    Foz 

Lathes,   with    FRICTION    HEADS. 
I— BROACHBB.    No.    1,   J.    N.    LaPolnte. 

Complete    details — lowest    prices — on    request. 
Only  part   of  stock   listed  above. 

A.    LAMBERG   &  CO.,    241-245  centre  street,  New  York  City 
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25 
No. 

POTTER  &  JOHNSTON 
Automatic  Chucking  Machines 

6-A    Geared    Head-Geared    Feed 

EACH 

Also  6 — 2  in.  x  24  JONES  &  LAMSON— with  Spindles 

fitted  to  take  work  up  to  3-in.  in  diameter. 

MACHINERY  DEALERS,  INC. 
DRAWER  1201 

NEW  HAVEN,  CONN. 

No.  3M  Bilton   Gear  Cutter 
Capacity:   8  pitch  steel,  6  pitch  brass  or  cast  iron. 
Range:   Up  to  8   In.   diameter,  5-ln.  stroke. 
Net  Weight:    2250  lb. 
Price;    f.o.b.    Bridgeport,    J475. 

J    ll  LUC
  AS 

.tl:txr 

Established  1900. 
intiiiittiittiiiitiiiiii   iiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiii 

AS    MACHINERV    SERVICE] 

BRIDGEPORT.    CONN, 

IMIIIIIIIIMrMltllltllfnilttltllMlllltltDtlMltMlirMI 

Gisholt  Turret  Lathes 
In  very  good  condition.      14  in  all.      Take 

your  choice.     We  need  the  room. 
Special  low  price. 

WAYNE  MACHINERY  CO. 
Ft.  Wajme.  Ind. 

iiiiiiiiiiiiitiiitiiiif? 
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For  Sale  by  NILES-BEMENT-POND  CO.,  m  Broadway,  New  York 

SECOND-HAND  MACHINERY 
Located  at  Our  VariouM  Factoriet  and  Stores 

LATHE9  eO  in.  I  eo-ln.  I  14  tt.  to  24  ft.  Nlles,  Belt. i^nim^,^  j2  1^    ̂   jj  Ijj    J  jj  J,    Bement,  Belt. 
72-ln.  X  60-ln,  z   H-ft.  Bement,   Rerenliig  Motor. 
72-in.  I  72-ln.  i  20-ft.  Kld«w>y,  Forte,  Bevtrslng 

Motor. 
76-ln.  I  76-ln.   z  28-ft.  Pond,  Reversing  Motor. 
10-tt.    I     10-ft.    I    36-rt.     Belts,    220-volt.    D.C. 

Motor  throiijh   belts. 

9-111.   z  18-ln.   Taper,   Porter-Cable. 
16-ln.   z   8-(t.  Whltcomb,   q.C. 
17-ln.   z   e-tt.   and   8-ft.   LeBlond   Geared   Htadl. 
24-ln.  I  24-rt.  -Nlles. 
26-ln.   z   10-ft.   Pond.   221)-j..  D.C.   Motor. 
28-ln.  z   12-ft.   Pond. 
32-ln.  z  17-rt.  Pond.  T.O. 
30-ln.  z  12-ft.  Pond,  T.G.,  220-v.,  D.C.  Motor. 
S6-ln.  z  17-ft.  Pond  Taper,  220-T.,  D.C.  Motor. 

:   28-rt.    Bement,    T.Q. 
;   20-tt.    Nlles,   T.Q. 

24-rt.    Pond   Geared   Head,    220-T.,    D.C. 

36-ln. 
42-ln.   z 
48-ln.    I 

Motor. 
48-ln.  I 
SO-ln.  I 
S4-ln.    1 

Motor, 
eS-ln.    z    40-ft.    Bement.    T.Q. 

30-rt.    Nlles,   T.Q. 
17-ft.    Miles    (Old   St;le). 
28-ft.     American,    T.O.,     220-y.. 

20-ln.  z  20-in. 
24-in.  z  24-ln. 
24-ln.    r  24-ln. 

comb  B. 
26-ln.   I   2C-ln. 
30-ln.  z  30-in. 
30-ln.  I  30-in. 

Motors. 
36-ln.   z   36-in. 
36-ln.  z  36-ln. 

Motors. 
36-ln.  z  36-ln. 
42-ln.  z  42-in. 
42-ln.  z  42-ln. 
48-in.  z  48-ln. 
48-ln.  z  4S-in. 
54-in.  z  36-ln. 
50-ln.  z  86-ln. 
54-in.  z  54-ln. 

PLANERS 
z  S-ft.  Bement. 
z  6-ft.  Powell. 
X    6-ft.,    8-ft.    and    10-ft.    Whlt- 

z  6-ft.   Gray. 
z  6-ft  and  10-tt.  Pond,  2  Beads. 
z  6-ft.  to  12-ft.  Pond,  Reversing 

z    10-ft.   to   16-(t.   Nlles. 
z  12-rt.  to  16-ft.  Pond,  Re'"!rslng 

z   24-ft.    Bement. 
z   14 -ft.   Bement. 
z  26-ft.  Pond,  Reversing  Motor. 
X  16-ft.  Pond,  Reversing  Motor. 
z  20-ft.   Bement,   Belt. 
z    10-ft.   Bement.   Belt. 
z  22-ft.  Pond,  Reversing  Motor, 
z  12-  to  22-ft.  Pond,  Rev.  motors. 

MILLERS  AND  GEAR  CUTTERS 

No.    4  Plain,  Cone  Pulley,  LeB'ond. No.    4    Plain.   Cone  Pulley.   B.   &   S. 
No.  5  Plain.  Cone  Pulley,  B  &  S. 
No.    5    X'ertical,    Cone   Pulley.    B.    &    S. 
e    t    48    to    132    in.    P.    &    \\..    Old   Style   Thread 

MiUeri. 
15-in.  Gleason  Bevel  Gear  Generator. 
16-ln.    Cincinnati   Gear   Hobber    (New), 
36-in.  to  60-in.  B  &  S  Spur  Gear  Cutters. 
No.  4 — 48-in.  Newark,  220-voIt.  D.C.  Motor. 

DRILLING  MACHINES 
I-Splndle   Pierle   BB. 
32-in.  Aurora  Tap.  Att. 
4  0-in.    Aurora    Tap.    .Att. 
4-ft.   BIckford  Speed  Box  Radial. 
5-tt.  Nlles  Full  Universal  Speed  Boz. 
6-ft.    Pond.     220-v.,    D.C.     Motor. 
6-ft.    Niies,    Full    Universal,    Speed    Boz. 
12-Spindle  No.   13  P  &  W   Multiple. 

BORING   MACHINES 
36-ln. — 44-ln.  Nlles  Side  Head  Mill. 
Sl-in.  Nlles  Mill,  witli  Turret  Head. 
60-ln.  Bement  B  &  T  Mill. 
72-ln.  Ridgway,   220-volt,  D.C.   Motor. 
10-ft.  Nlles,   220-volt,  D.C.   Motor. 
41/4,   5   and  6H-in.  Nlles  Floor   Borers. 
2Vi    to    4% -In.    Horizontal    Boring    and    Drilling Machines. 
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72  in.  X  58  ft.  NILES-BEMENT-POND  Lathe 
Triple  Geared,  Motor  Driven,  Double  Carriage,  Rapid  Traverse 

AT  A  BARGAIN  PRICE 

Send   for   Pictorial   News    containing    actual   photos 
and  description  of  all  new  and  used  Stork  Machines. 

Simmons  Machine  Tool  Corp. 
Buffalo  Office: 

88  Exchange  St. 

ALBANY, 
N.Y. 

ilUtHllllltlMIIIIMIIIIIIIIIIIIIIIKIUIlllltlM"! 
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New     York  Office:         | 

182  Lafayette  St.  | 
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HIGH  SPEED  FRICTION  SAW  | 
No.  3  Universal  Ryerson,  capacity  24-in.  beams  or  equiva-  I 

lent,  thickness  of  Saw  Blades  11/32  in.,  diameter  of  | 
hole  thru  center  5  in.   Four  blades.   Completely  over-  | 
hauled  —  in  perfect  condition.     Equipped  with  440  | 
volt,  3  phase,  60  cycle  A.C.  Motor,  handwheel  and  I 
independent  motor  feed,  with  starting  device  complete.  | 

Price  $2000.00  Net  f.o.b.  our  shop  at  Owoito,  Mich.  I 

STEERE  ENGINEERING  COMPANY 
Suite  3,  162  General  Motors  Bldg.                                                                      Detroit,  Michigan.  | 

IIIIIIIIIIMIIIIIIIIII   I   nil   IllltllUtf 

SURPLUS 
MACHINERY 
All  set  up  and  running 
NOW — Excellent  con-  \ 
dition — Priced  to  sell,  i 

I  Tool  Room  Machines 
I  — Lathes,  drill  presses, 
i  milling  machines, 

1  shapers,  planer,  grind- 
j  ers,  hack  saws,  etc.,  etc. 

Drop  Forge  Equip- 
ment—1000  lb.  Bliss  I 

board  drop,  forging  fur-  | 
naces,  pressure  blowers,  1 
presses,  etc.    etc.  f 

Miscellaneous  —  Hand  j 
millers,  screw  machines,  ! 
motors,  small  tools,  etc., 
etc. 

Polishing  Room  — 
Munning-I<oeb  genera- 

tor, polishing  jacks,  pol- 
ishing wheels,  plating 

tanks,  etc.,  etc. 

Send  for  Complete  List 

THE  NEW  BRITAIN 
HARDWARE 

MANUFACTURING 
COMPANY 

NEW  BRITAIN,  CONN. 
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We  Offer  At  Bargain  Prices 
Surplus  Machinery  of  the  Simms  Magneto  Co.,  East  Orange,  N.  J* 

NOTE: — Prices,  Particalars  and  Inspection  only  on  application  to  our  office!  (Segal) 

NEW  BRITAIN   (2)  GRIDLEY  2M    IN.  M.  S.  BARBER   COLMAN 
6  Bpludle  auto.      l-in.x5-in.  (like  new) Automatic    (brand  new) No.  3  Automatic  Gear  Bobber 

15— Henry  &  Wright  High-Speed   Drills 
1,  2  and  3  spindle 

3 — Brown  &  Sharpe   (Brand  new) 
No  2  Autonnatic  wire  feed  screw  machine 

3 — Brown  &  Sharpe  No.  11  Grinders.  2 — Fellows  Gear  Shapers,  Serial  7960.  Norton  Universal  Grinders.  Hendey 

20-in.  Shapers.  Garvin  Vertical  Tappers.  Best  Grinders.  Davis  Cut-OfF  Machines.  Burke  Hand  Millers  W"ood. Tilted  Turrets.     Windsor  Hand  Screw  Machines.     PRATT  &  WHITNEY  VERTICAL  SURFACE  GRINDER,  etc. 

The  majority  of  the  above  are  as   good  as  new. 
Prices  are    materially   below    the    market. 

Delivery    immediate 

NEWARK,  N.J. 

(Phone  Mulberry 
S548-5086) Herbert 

IMPORTANT  NOTICE:   No  inspection  will  be  per- 
mitted  unless  customer  is  accompanied  by 

representative  from  our  office. 

Segal Auctioneers — 

Appraisers — 
Liquidatvra 

1 

1 1 1  III  mil  nil  I  III  1 1 II 1 1'       £111 

50%! 
Off  List! 

NEW  CHUCKS 
on  T-W  Universal  Geared  Scroll  3  jaw 

(2  sets  of  jaws) 

These  Chucks  are  absolutely  ^aranteed 
In  all  sizes:  List 
4      inches       $32.00 
6      inches          24.00 
6       inches          28.00 
7!^  inches          32.00 
9      inches          38.00 

10%  inches          44  00 
12      inches          52.00 

STANDARD— BRAND  NEW! 
H.    S.    Side    Mllllrg    Cutters    and    Metal    SlittinK 
Saws.       .Ml  sizes;    50%    off. 
Plain   MiUine   Cutters,    aO%   off. 
H.    S.   Twist  Drills.    70%    off  Standard   List. 

I    Drill  Sleeve  Sockets — Morse  Tapers.  80%  off  list. 

I       '*The  House  of  a  Thousand   Bargains" 

I  De  WITT  TOOL  COMPANY 
I       242-244  Lafayette  St.,  New  York  City. 
I  Phone  Canal  6640. 

siiiiiii   DiiniiiiiiiiiiiiimMiiiiiiiiiiiiiiiiiiiMiii 

1    Air  Compressor  |l 
:  s      s 

I     Sullivan    1250   eu.    ft.,    2-stage    type,    first  i     i 
I  class  condition.  |     | 
s  z       = 

I  WILLIAM  E.  DUFF  COMPANY  |     | 
5  90  West  Broadway,  New  York.  |     | 
^lliiiiiiiiiKtiiimliiiiiitiiiiiiiiiiiiiiiiMiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

I         No.  6  Brown  &  Shame  Screw  i 
i  Machine  I 
5     Wire  Feed  Capacity:   2  In.xlO  in.  | 
s      7-liole  Turret,  2   in.  diam.  Net  Weight:    3100  ib.  5 
*                       Price:    f.o.b.    Bridgeport,    $475 

:as  machini-:ry  service] 
^^J"««  J\J\H 

BRIDSEPORT,     CONN. 
^■iiiiiiliiii   tiiMtiiMnitiiiii   iiiMiii   iMiiiiMi   iiiiiiiiMiniiiiiiiitiiiiiMiiie^ 

Surplus  Machinery 
FOR  SALE 

We  have  the  following  for  sale: 
Acme  Auto.  Screw  Machines 

Cleveland  Auto.  Screw  Machines 
LaPoint  Broaches 

Natco  and  Gardam  Multiple 

Spindle  Drills 
Upright  Drills Norton  Cylindrical  Grinders 

Heald  Internal  Grinders 
Potter  &  Johnsons  Sa  and  6a 

Acme  Turret  Lathes 
Greenlee  Turret  Lathes 

Engine  Lathes 
Milling  Machines 

Bardon  &  Oliver  Hand  Screw  Machines 
Foster  Screw  Machines 

Pratt  &  Whitney  Thread  Millers 

The  Willys-Morrow  Co. 
ELMIRA,N.Y. 

niiiiiiiiiiiiiiiiMiiiiitimiiitMuiiMiii 

diniiniiHiiiiiiiiiiinitiiiiiiiiiiiiiiiiii 

I   itiiiiiiitiiiiii> 

illlMtMltHlllltlllllt)   "••■U 
iiMiiiiiiMiiHiiiiiiiiiimiiitiiiitiiitii 

MIIDIIIIIIIIIIIinMIIIIMIIIIIItllMllli 

llllllllllllltHIUMIIMII 

lltllllllllMllllllllllttllMtlMIIMMMIIIIiniHHItt-: 

J.L^ li 

FOR  SALE 

Machinist's  Bench  Vises 
at    a    Bargain. 

R.   JAEGERMANN 
5815  Easton  Ave.,  St.  Louis.  Mo. 

INGERSOLL  MILLER 

30  in.x6  ft.,  one  spindle  on  rail  and 
one  on  each  housing.  Fine  tool. 
Low   price. 

SULES  lllCHIVEBTr  CO.,  Sasinaw,  Mich. 



jumiiuiuiiiiuiimiumuiiiiiiuiimiimiiiuiiJuiiiiiiiiiiiJiiiimimiijmmiiuuuuiiuuiiiJWwmniiiimMuiimiiuiiiniimiuuiiiuiiuuimiiuiiiiiimiiimimiiiiiiiiiiiunu^    n   iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiniiiiiiniiiiiiiiiim 

AUCTION  Sale  of  AUCTION 

Navy  Surplus  by  Public  Auction 
At  Navy  Yard,  NEW  YORK,  N.  Y. 

On  July  10th  and  11th,  1923 
There  is  given  below  a  general  list  showing  the  character  of  material  in  each  sale 
referred  to  above.  Catalogs  of  sale  covering  all  details  regarding  the  sales  can  be 
obtained  from  the  Central  Sales  Office  or  the  Auctioneers  mentioned. 

CATALOG  No.  504-A. 

Sale  of  July  10,   1923,  Steel   and  MetaU  at  Navy  Yard, 
New  York,  N.  Y.  under  the  auspices  of  Alfred  Freeman 

&  Company,  149  Grand  Street,  New  York  Gity: — 
Brass  and  Copper. 

Building  materials. 

Contractor's  supplies. 
Iron  and  steel   and  other  metals. 

Scrap  accumulations. 

CATALOG  No.  503-A. 

Sale  of  surplus  materials  at  Navy  Yard,  New  York  under 

the  auspices  of  Smith  &  Jaffe,  68  W.  45th  St.,  New  York 

City,  July  n,  1923:— 
Fire  Brick,  Brass  and  Copper. 
Iron  and  Steel  and  other  Metals. 

Gauges,  Pipe  Fitting,  Plumbing  Supplies. 

Marine  equipment,  wire   and   cable,   scrap   accumulation. 

Tools,   Hardware   and   12  electric  railway  cars   with   10 trailers. 

CENTRAL  SALES  OFFICE, 
NAVY  YARD 

WASHINGTON,  D.  C. 

iiwiimiminiiiiiiiiitiuiiiiiimuiiiiiiiiiiiiiiitiiHiitiniiiiiiiniiimriiininMiiiiimiimiiiiiiiniiiiiiimiiiiMiHiiiiMiiiniiimiiitiiHMiniiiiiinMiHiiiiii 

IIIIIIHIIIIIIIII iiiiiHiiiiiniiiiiiiiiiiriiiiiiiiiic iiiiiiMMiiiiiiniiini 

2%   X   11    in.  Cincinnati-Acme  Screw  | 
Machine.  I 

Putnam  Car  Wheel  Boring  and  Turn-  | 
ing  Machine.  | 

No.  80  Grant  Pedestal  Rivet  Spiiming  f 
Machine.  | 

Hendey  16  in.  x  6  ft.  Toolroom  Lathe.  | 
American  No.  2  Oil  Separator.  i 
No.   1   Lapointe  Broaching  Machine.  | 
Diamond    No.    6    Grinder,    with    uni-  I 

versal  tables.  | 
Osterlein     24-in.     Universal     Milling  f 
Machine.  | 

24-in.  X  6-ft.  Pond  Planer.  I 

THE  GROVER  FILE  CO.  j 
Nashua,  N.  H.  I 

llllllllllllllllllllllltllllllllllllllltllllltllllllllllllllllUINIIIIII,: 

"«  I 

j    POWER  PRESSES    j 
I  Toledo  No.  59  Double  Fly-wheel,  | 
I  straight  sided  Forging  Press,  weight  I 

I        about  50,000  lb.  1 

I  Ferracute  No.  201  Twin  Gear,  straight  | 

I  sided     Power    Press,    12-in.    stroke,  | 

^1  friction   clutch  drive,   weight   about  I 
I  41,000  lb.  I 

Morris  Machinery  Co.  | 
I  93-105  Chestnut  St.,  Newark,  N.  J.  | 
*tiiiiiiMiiiiitiiiiniiiiiiiiiiiiiiiiiiiiiiii,iiii,iiHiiiiiiiiiiiiniHii,i„„i„i,„i„„ii,i,„„„||J> 

UIIIIIIIIIIIIMIIIIIIII   I   IllllllllllllllllllllllltllllllllllllilllulllllllllllllllllllllllUt. 

Ball 

I    Thrust  Bearings  | 
I   We   are   offering    1,500   Grooved  I 
I  Thrust  Ball  Bearings.  I 

i    1-in.   bore— 1    7/16  O.  D.  ̂ -in.  j 
I   thick  with  14  balls,  y^-'m.  | E  I 
i  Special  Price  SOc.  Each 

I  L.  C.  SMITH 
BEARINGS  COMPANY 

I              3206  Michigan  Ave..  Chicago,  111.  j 
SiMIMIIIIilflHIIMIIIHIIMIIItlllllllin   Illlllllllllllllllllllll   II   lllllllllllllllir 

$50,000 

USED  TOOLS 
LOW-PRICED 

LATHES 
Putnam,    26x13,    Q.C.O   «800.00  Ea. 
Advance,  24x12.  Q.C.G.,  D.B.G.  550.00  Ea. 

Walcott,  26x10.  Q.C.G.,  D.B.G. .  .'$50.00  Ea. 
BridgefoTd,  26x10.  Q.C.G.,  D.B.G.  800.00  Ea. 

STEAM  ENGINES 
Erie  City,  0x12   VSOO.OO  Ea. 
Ball   Automatic,    14x14      350.00  Ea. 

TUBE  MILL 
F.  L.  Smith,  20x66. ...    ¥1-400.00  Ea. 

I  Machine  Tools  and  Metal 

I  Working  Machinery 

For  $25,000 
I  An  exceptional  opportunity  for  any 

I  Dealer — or   Machine  Tool   Man. 

I  FS-434.  American   Machinist 
I  1570  0:d  Colony  Bldg-..  Chicago    111. 

MISCELLANEOUS 
Baker,     24x42   $400.00  Ea. 
Riehle  Testing  Machine     900.00  Ea. 
Toledo  Nosing  Press      900.00  Ea. 
Hammond'Franlcford  Heat  Treat- 

ing    Furnaces   300.00  Ea. 
St eptoe   80-in.   Shaper     6T5.00  Ea. 
Northern  Elect.  Grinder,  500  v.  100.00  Ea. 

IS-in.    Grinder        45.00  Ea. 

i    BUFFALO   HOUSEWRECKING  & 
i  SALVAGE   CO. 
i     499  Walden  Ave.  Phone  Filmore  1856 

I      Ingersoll  Milling  Machine 
I  Fixed  Rail  Type,  24  in.  x  8  ft.,  with  three 
s  heads,  one  each  housing,  rail  head  having 
I  two  spindles. 

BROWNELL  MACHINERY  CO. 
ll-l.<i  Eddy  St.,  Providence,  R.  I. 

2 
I 
MIIIUIIIIIIIIIIIIIIIIIIIIIIiMilMiit   Illlllllllllllllllli   IHIIII 

IIMIIMIIIIIIIIIIIIIIIIIIII 

IIMIIMIIIIIIIIIIIIIIHIIIIIlA 

IIIIIIIIIIIMIIIIIIMl   ■■I..II 
I 

2in.  Cleveland   Antomatic.  Mfg.   No.  2668. 
4.spindle,    Vi-in.  Acme  Nut   Tapper. 
l-sDindle  Allen  Ball  Bearing  Drill. 
3 — 14-in.xO-ft.     .Star     Tool     Room     Lathe. 

Q.  C.  G. 

HARRY  F.   ALLEN 

30  Church  St..  New  York. 

•  MMIIIIllllllll,llll||l|||||||||||||n,|||„|||„|,||HII|l||||||||||||||||„||,„|„„„|,„„„j 

■•llllllllllllllllllll|t||||||||||||||||||||IM,|„|||„||„,|,|„l„l,l„„l,„l„„|,|„„„„„„j„ 

5-TON  CRANE  I 
1 — 4-O-ft.  span,  Northern,  4-motor  i 

bucket  operating,  also  3-motor  for  I regular  hoisting.  | 
MILKS  .MACHINERY  CO.,  Saginaw,  Mich. 

"•IIIIUIIIIIIIIIIIIIUIIMUUIUI 

Ich.    I 

imiamwt 
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A  Few  Of  The  High  Grade  Used 
Machine  Tools  We  Have  For  Sale 

36-in.xl9-ft.  American  Engine  Lathes,  motor 
driven. 

36-in.xl9-ft.  Le  Blond,  motor  driven. 
32-in.xl6-ft.  Bridgeport,   motor  driven. 
24-in.xl2-ft.  Prentice,  all    geared  head,  single 

pulley  drive. 
35-in.xl6-ft.  Niles-Bement*Pond.   cone  drive. 
Warner  &  Swasey  Screw  Machines,   plain. 
Bardon  &  Oliver,  plain. 
National  Acmes  Automatic  No.  52  and  53. 

Landis  Cylindrical  Grinders. 
Norton  Universals. 
Modern,  universal  and  plain. 
Pratt  &  Whitney  Profilers. 
Worthinston  3  Sta^e  Pump. 
Goulds  3  Stage  Pump. 
Also    thousands    of    Drills.    Reamers.    Bent 
Taps,    Slotting-    Saws    (Brown    &    Sharpe). In  fact,  a  complete  line  of  factory  supplies, 
more  especially  in  automatics. 

ERIE  MFG.  &  SUPPLY  CO.,  1219  Peach  St.,  Erie,  Pa. 
lUlllltlllllltlMIUIIIIItllllllllUMIIII 

IIIIIMIIMIIMIIIMIIII 

IIIMIIIIIIIIIIIIIIItllllllllllllllMIIIIIMIIII 
IIIMIIMIIIIItllllVilllll 

MACHINERY 
BARGAINS 

4 — Cleveland  Automatics.  1%  in.,  1%  in., 
%  in.  and  %  in.,  slightly  used,  with 
tools,  cheap:  entire  heat  treating  equip- 

ment, with  American  gas  furnaces,  etc. 
Entire  plating  room,  tanks,  chemicals, 
anodes,  etc.,  5  H.  &  W.  polishing  ma- 

chines, also  flues  for  blower  system 
with  60-in.  blower  and  hopper.  Lathes, 
milling-  machines,  drill  presses  and 
miscellaneous  machinery,  belting-,  shaft- ing, pulleys,  cheap.    Address. 

The  Wm.  F.  Remppis  Co. 
Reading,  Pa. 

iiiiitiiiinriiniiiiiiiiiiiitiiitiiiiiinttiiiiiii   iiiiiriiiiMiiniiiiiiii 

UUIIIIIIIItlilili 

SPOT  AND  BUTT 

iiiiiitiiii|i«|t 

WELDING  MACHINES    ! 
We  buy  or  sell  both   new  and   second-hand.  | 

or  we  wiil  do  your  welding  for  you.  I 
Write   us    your   needs,    or  if   you   have    any  I 
Electric  Welders  to  sell,  tell  us  what  they  i 
are.  = 
ELECTRIC  WELDING  SUP.  &  SALES  CO.,  E 

123  Oliver  St..  Boston.   Mass.  J 
■  (■lllllMlllllinllMIMHIMItlllltllllMnMltMIIMnMIIMIIMIIMIIIIIIIMtMIIIMItlllllllllliP 

WllltlHIIIiniltlllltMllllllllllllltllllll   llllltlllllllllllllllUllltlliniHIIIMIIIKIIItHM^ 

WANTED 

niiiiiiiiiuttiiuiiiiiiiiiiiniHtiiitiiiiiitiiiiiiiiiuiiiuiiiiuiiuiiuiuiuiiiiuiiiiiiuiiiiiiiitft 

llltMIMIIIItllllllll 
IIIMMlllll1ll!lllllllll]llllltlllltll1' 

iiniHimiiitiiiiiiiiHiitiiiiii iiiiiiiMiiiiKiiitiiiiiimiitiiiiimiiiimiiiiiiiiiimiiiiiiiint 

No.  63  V  &  O  I 

Straight  Side,  Geared  Power  Press  { 
standard  specifications. 'Excellent  condition.  I 
3-inch    stroke.    19  inches  between    housings.  = 
Approximate  weigrht  8600  pounds.  | 

Hollander    Machinery    Co.,     Inc. 
3  Howard  St.,  New  York  City  i 

WANTED 

Geared  Press 

iiiiiiiiiiiiiiiiiiiitiiiiiii iiiiiiiiiittiiiii iiiitiiiitiiiiiiiiiiiiii: 

S  Used    73 H    or    74%  Bliss    Straight    Side    Geared  I 
I  Press.       Stroke.    2%  in.    to    2    in.      Must    be    in  s 
I  flrsl-class    condition.  .State    full    particulars,    price  f 
I  and  delivery.  ?. 

I     HE8S-BRIGHT  MFG.  CO..  Philadelphia.  Pa.     | 
iniiiMuiiiiiiiiiiiiiniiitiiituiUHC 

i  FOR  SALE 

i  PLANER 
i  Wm.    Bement    &    Sons.    BO    in.    with  40-ft. 
I  bed,  20-lt.  table.    Bargrain. 
I  ANDERSON  rOXJXDRY  «  MACHINE  CO. 
5  -             Anderson.  Indiana. 

I  Wanted  Immediately  | 

I  3  Blanchard  Grinders  I 
I  W-446,  American  Machinist  | 
I  10th  Ave.  at  36th  St.,  New  York  City.  I 

iiiiiiiiiiiiiiiiiit: 

Ingersoll  Slab  Milling 
.'•    s      Machine 

(Used)  opening  37  in.  wide.  30  in.  hiffh; 
table  21.,  in.  wide.  10  ft.  loner,  with  T- 
slots:  one  horizontal  and  one  vertical 
spindle;    weigrht   approximately  23,000   lbs. 

•'  Machine  in  grood  condition. 
TORRINGTON  MFG.  CO.,  Torrington,  Conn. 

-lllllllltlllllllllMlllllttlllMllllllllll 

i))l(Mtllltlllllllltlllltlllllllllllllllll 

IIIIMtllllMltllllMltlllllllIIIIItl>: 

IIIIIIIIIIIUMIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

llltlllllimilllllMIIMMIIII IIIIIMrillttlllllMltllllllllllllllt. 

20.000  nfew  and  g-ood  used  split  steel,  cast 
iron,  wood  and  fibre  piTI  f  CVQ 
all  sizes  arid  niRkes.  rWI-il-»E*IO 
HAWr^FRQ  .5000  pressed  steel  and x^i^iiVJii:.x\0  cast  iron,  plain,  ball  and 
roller  bearing. 

Our  low  prices  will  please  you. 
What  are  your  requirements? 

BOTWINIK   BROTHERS 
21  Sylvan  Ave.,  New  Haven.  Conn. 

Illlltlllllllllllllllllllllllllll   I   IIIIIIIIIIMIIII   HHIIIIIIIIIMIIIIIIIIIIIIIIItlll 

Coulter     Automatic 

pany's  Shaper. 
HOUDE    ENGINEERING   CORP.. 
1400    West    Ave.,    Buffalo,    N.    Y. 

rtiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii 
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EMPLOYMENT 
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POSITIONS    VACANT 

Connecticut 

PRACTICAL  mechanical  draftsman  wanted, 
experienced  in  machine  design  and  who 
is  also  a  good  machinist,  who  could  work 
at  both  occupation.s  in  small  mechanical 
laboratory.  Give  experience  and  full 
particulars.  Address  Drawer  P.,  Nor- 
walk.  Conn. 

Delaware 

MAN,  thoroughly  experienced  in  machine 
shop  work  including  large  and  small 
tools,  and  also  on  foundry  operation,  for 
position  of  general  foreman  in  machine 
shop  employing  about  200  men.  Shop  oper- 

ates almost  entirely  on  customs  work,  that 
is,  with  very  little  repeat  work,  and  experi- 

ence on  this  kind  of  operation  desirable  ; 

good  opportunity  for  advancement ;  loca- 
tion near  Philadelphia.  State  fully  previ- 
ous experience  and  salary  expected.  P- 

428,  American  Machinist,  Real  Estate 
Trust.  Bldg.,  Philadelphia,  Pa. 

TWO  men  who,  due  to  good  practical  ma- 
chine shop  experience,  can  prepare  esti- 

mates of  costs  for  medium  or  heavy 
machine  works,  for  competitive  bidding. 
Previous  estimating  experience  not  neces- 

sary, but  must  be  able  to  plan  opera- 
tions, correctly  gage  time  required,  figure 

weights  and  costs.  State  experience,  ref- 
erences, salary  and  when  available. 

Room  8058,  Du  Pont  Bldg.,  Wilmington, 
Del. 

Michigran 

SUPERINTENDENT  wanted  for  small 
tool  plant  employing  200  men  doing  a 
large  volume  of  business,  manufacturing 
twist  drills,  reamers,  milling  cutters  and 
a  large  variety  of  special  cutting  tools  ; 
must  be  thoroughly  experienced  in  the 
manufacture  of  this  class  of  work  on  a 
large  production  basis  and  be  able  to  get 
results.  We  do  not  want  a  toolroom  man 
but  a  real  production  man  on  very  ac- 

curate work.  To  a  producer  we  will  pay 
a  liberal  salary  and  bonus.  P-442,  Amer- 

ican Machinist,  Leader-News  Bldg., Cleveland,   Ohio. 

i  WANTED  I 

I  Two  Double  Bolt  Cutters  [ 
I    one,  two  and  the  other  three-in.  capa-    | 
I        city,    (used  preferred).  I 

I  J.  O.  LEIXECKER,  Sanford,  Fla.  | 
TMIIIIHIIIIIIIIIItlltllMIIIIIIDIIIIIIIItlMlllllllltlMIIMIIIIIIMIMIIMtllllllltlllllllllllltlllllllt 

WE  ARE  IN  NEED  OF 

iiiiiimmitin  J 

WANTED  I 

P  &   W   8-in.  Automatic   Miller   and    | 

1  Experienced  Tool  and  | 
Die  Makers 

I  Lathe,      Milling     Machine,     Grinder,    | 
I  Horizontal    Boring    Mill,    Planer    and    | 

I  J  &  L  Operators   with  experience   on    I 
I  accurate  work.     Guarantee  steady  em-    i 
1  ployment      Give    full    particulars    in    I 
I  first  letter.  | 

Machine     Cora-    i 
Columbus   Die,   Tool  and 

I     I  Machine  Company 
i     I  Coliunbus,   Ohio, 

'IIIIIIIIIIIIIIIIMIIIIII 
iiiiiuu   lurari..:        ;"'   inii.iiiiiuMiiiiiiii 

IIMIIIIIIIIIIMIIIIIIII llllllllltlllllMIIIIIIIIII 
iiitiiiiiiiiiiiiii  lilt  uiiiniiiNnii  III'. 

I      MICROMETERS 
[  1  in,  in  1/1000  in,  division@$2.50  each. 
I  Evert/   Piece    Guaranteed 

I  SPIEGEL  BB0TRER8 
I  396  Broadway.  New  York  City 
'illlNIIIIIIIINIlllllllllll   Illlllllll   Illlllllllllllllllllllllllllllli 

WANTED 

f.    i 
^illlllllllllIlltllMIIIIIIIIIIIIIMIIIIMIIIMtlllMIUIIIIIIirilllll 

i  FOR  SALE 

iiiuiiiiiiiiiiiniiiiiim 

s     : 
A  Brown  &  Sharpe 

Automatic  Screw  Machine  I 
No.  0  and  No.  2,  without  slotting  attach-  = 
ment.  | 

No.  0  and  No.  2,  with  slotting  attachment.  I 
MOBLB  MACHINERY  CO.,  INC.  I 

3  Howard  St.,  N.  Y.  City.    Franklin  0599.  = 

High  Grade  Gear  Man 
as  Sales  Engineer  for  nationally  known  manufacturer. 
We  want  a  man  who  is  exceptionally  well  qualified 
to  haindle  both  designing  and  sales  work.  Thorough 
knowledge  of  gear  manufacture  for  speed-reducing 
units  and  transmission  problems  necessary. 

P-436.  American  Machinist,  10th  Ave.  at  36th  St.,  New  Tort 
TiiiiiiiiimiiiiiiHiiiiiuii 

iiiiiittiiiiiiiiiiiiniMtiiiiiiH" 
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POSITIONS    VACANT 

New  <lers«.T 

DRAFTSMAN  —  First  class  draftsman, 
familiar  with  the  design  of  small  auto- 

matic machinery.  Give  references  and 
salary  wanted.  P-444,  American  Ma- 

chinist, 10th  Ave.  at  36th  St.,  New  York. 

Rhode  Island 

DESIGNER,  with  broad  experience  in  the 
design  and  development  of  machine  tools  ; 
good  opportunity.  Give  age,  experience 
and  salary  expected.  P-445,  American 
Machinist,  10th  Ave.  at  36th  St.,  New 
York. 

Wisconsin 

ASSEMBLY  and  erecting  foreman  wanted 
on  machine  tool  work  requiring  extreme 
accuracy.  Applicant  must  have  a  suc- 

cessful record  in  this  field,  which  will 
bear  close  investigation  ;  will  not  consider 
anyone  who  is  not  a  first-class  mechanic, 
having  a  record  as  such,  which  will  be 
investigated.  In  making  application  for 
this  position,  give  a  complete  analysis  of 
the  training  you  have  had  to  fill  such  a 
position.  P-443,  American  Machinist, 
Old  Colony  Bldg.,   Chicago,   III. 

POSITIONS  WANTED 

Connecticut 

TWENTY  years'  experience  as  machinist, 
tool  and  gauge  maker,  foreman,  superin- 

tendent, planning  and  managing  produc- 
tion, maintenance  and  improvements  of 

tools  for  greater  production  and  less 
costs,  would  consider  sales  proposition  ; 
opportunity  more  important  than  loca- 

tion ;  age  thirty-eight.  PW-429,  American 
Machinist,  10th  Ave.  at  36th  St.,  New 
York. 

New  Jersey 

DO  YOU  need  a  man  with  thirty  years  of 
varied  experience  in  mechanical  work, 
who  combines  practical  experience  with 
fifteen  years  in  executive  charge  as  tool- 
maker  foreman,  general  foreman  of  pro- 

duction work  and  shop  superintendent? 
PW-425.  American  Machinist,  lOlh  Ave. 
at  36th  St.,  New  York. 

JIHMIIIMIIIItlMIIMIIIIIII IIIIIIIIIIMIIIItllKIIIIIII 

Keep  your  Eye 

on  the 

Searchlight 
and  your 

Advertisements  in  it 

POSITIONS  WANTED 

EXECUTIVE,  with  unusually  wide  experi- 
ence, machine  designer  and  draftsman, 

shop  superintendent,  sales  manager, 
seeking  more  salary  and  better  oppor- 

tunity than  offered  in  present  position. 
PW-440,  American  Machinist,  10th  Ave. 
at  36th  St.,   New  York. 

PATENT  ATTORNEYS 

VOCATIONAL  drafting  instructor,  emi- 
nently fitted  for  principalship,  wishes  to 

change  after  June  ;  four  years  teaching, 
fifteen  years'  engineering  experience ; thoroughly  familiar  with  modern  shop 
practice,  production,  equipment,  tool  en- 

gineering, every  phase  of  automotive  in- 
dustry. PW-3.')4.  American  Machinist, 

10th  Ave.  at  36th  St.,  New  York. 

New    Yorlt 

EXECUTIVE;  general  manager,  assistant 
general  manager ;  exceptional  experience 
in  quantity  production,  organization  and 
operation  of  industrial  plants ;  technical 
graduate;  age  thirty-six.  PW-437,  Amer- 

ican Machinist,  10th  Ave.  at  36th  St, 
New  York. 

EXPERT  in  designing  and  production  of 
shears,  presses,  dies  and  sheet  metal 
working  machinery  in  general  would  like 
to  get  connection  with  a  reliable  firm. 
Applicant  has  twenty-five  years'  experi- ence in  this  line.  Many  successful  types 
of  his  design  are  on  the  market ;  A-1 
references.  PW-439,  American  Machinist, 
10th  Ave.  at  36th  St.,   New  York. 

EXTRA  WORK  WANTED 

DRAFTING  or  designing  done  by  compe- 
tent mechanic  and  tool  designer ;  con- 
tract or  hourly  basis.  XWW-433,  Amer- 
ican Machinist,  10th  Ave.  at  36th  St., 

New  York. 

SALESMEN  AVAILABLE 

SALESMAN,  age  thirty-six  ;  fifteen  years' 
sales  experience  in  New  York  and  metro- 

politan territory  among  jobbers,  dealers 
and  manufacturers  in  this  territory,  or 
would  represent  not  to  exceed  three 
manufacturers  in  this  territory  ;  highest 
references  as  to  character  and  ability. 
SA-438,  American  Machinist,  10th  Ave. 
at  36th  St.,  New  York. 

PATENTS,  C.  L.  Parker,  patent  attorney. 
McGill  Bldg.,  Washington,  D.  C.  Inven- 

tor's handbook  sent  upon  request. 

PATENTS — Send  for  form  "Evidence  on 
Conception"  to  be  signed  and  witnessed. Form  fee  schedule,  information,  free, 
Lanca.ster  and  Allwine,  262  Ouray  Bldg.. 
Washington,  D.  C. 

PATENTS — Booklet  free;  highest  refer- 
ences ;  best  results.  Send  drawing  or 

model  for  examination  and  opinion.  Wat- 
son E.  Coleman.  Patent  Lawyer,  624  F 

St.,  Washington,  D.  C. 

FOR  SALE 

The  U.  S.  A.  Patent   No.   1413.'568 
Of   a   new   high-speed    silent   pump   in    suc- 

cessful  use   in   England   is   for   sale.      FS- 
441,   American   Machinist,   6  and   8   Bouv- 
erie  St.,  London,   E.  C.  4,  England. 

  iiiiiiiiiiiii 

For  Sale 
CANADIAN  factory  building 
situated  in  the  heart  of  the  City 

of  Toronto,  Ontario,  compris- 
ing appro.ximately  10  0,000 

square  feet  of  floor  space ;  Two 
Boilers  of  100  h.p.  each,  also 

Engine;  close  to  Railway  sid- 
ing ;  cheap  electrical  power ; 

partially  sprinkled ;  good  supply 

of  help." 
American  concerns  contempla- 

ting Canadian  branch  can  pur- 
chase at  very  attractive  figure. 

BO-4.')5.   American   Machinist 
tOth  Ave.   at  38th  St.,   New  York  City 

flllllMIIIIIIIIIIIIIIII 
illllltllllllllllllOIIIIMIIIIIIi 

Factory  Building  For  Sale 
45,000  square  feet,  new  and  modern,  part  monitor  and 

part  saw  tooth,  construction  of  brick,  steel  and  concrete. 
Building  wired  throughout  in  conduits  for  electricity. 
Equipped  with  1  three-ton  and  1  ten-ton  cranes.  Lo- 

cated on  main  line  of  Michigan  Central  Railroad  with 
side  track.  Up-to-date  heating  plant  and  storage  capa- 

city for  8  to  10  cars  of  coal.    Possession  any  time. 

BO-384,  American  Machinist,  1570  Old  Colony  Building,  Chicago,  111. 
illllllliiiilllllllltllllllllllllllill 

IllllllllllUllllltlllllll iiiiiiiimiHiitiiiiiimiMiiiTi'Tn'' 
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OUR   PRODUCT— IN  PICTURES   I 

THIS  Special  Hex  Mill- ing Machine  gives  a 
very  good  idea  of  the  size 

and  type  of  Special  Machin- 
ery which  we  can  handle  to 

advantage  in  quantities. 

NOTE — This  is  No.  14  of  a  series  of  photographs 
showing  some  of  the  special  machines  which 
we  have  manufactured  fcr  our  customers. 

SPECIAL  MACHINERY 
AND   PARTS 

TOOLS  AND  FIXTURES 

ESTIMATES  PROMPTLY 
FURNISHED 

THE  HARTFORD  SPECIAL  MACHINERY  CO.,    Hartford,  Conn. 
SiiiiiiiuiiiiiiiitwiiiiiuiiiiiiiiijiiriiiiiiiiiiMii   1   iiiiiiiiiii   iiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimii   iiiiiuiiiiiiiiiiHimiiiiimiiniitiiiiiiiiiiiuiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiimiiHiiiiiiiiimriiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiitiiiiiiiumiuiiuiiiimiiT 

SCREW 
MACHINE 
PRODUCTS 

Up  to  If^  in.  diameter 

Prompt  delivery.     Low  Price. 

CAMPBELL  MFG.  CO. 
Worcester.  Mass. 

I  Hardened  and  Ground  Parts 
I  Special  Machinery  and  Tools 
I  Shackle   Bolts.    Bushings,   Motor  Car  Parts 
I  Quantity  Production. 
I  Complete  Tool    Room  Facilities 
I  Hail  prints  for  estimate! 

I  The    Deckard-Mitchell   Ensineerin^    Co. 
5  412  Frankfort   Ave..  Cleveland.  Ohio. 
OIIIIIUIIIIIIIIIllllMillllllMllltlllllllltlllllllUtli 

lliniiiiiii   iiiti 

SPECIAL  MACHINERY 
BUILT  TO  ORDER 

We  have  fpteotlld  facilities  lor  prodticlDB  flpcctul 
aiachiDcrr  nl  all  kinds,  and  are  prepared  to  cuar< 
inree  sathfactton — both  as  reearda  workniansblp 
and  price.  ̂ \e  liave  foundry  facilities  and  an  up 
to-date  machine  stiop.  Send  us  blue-prints  and  give 
U0  an  opportunity  to  quote  you  price.  We  can  save 
you  money. 

Lambert  &  Todd  Machine  Co.,  Cnmd«n«N.  J  . •■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiuiiiiiiiiiiiiiiiiunniiiiiiiii 

Screw Machine 
Products 

Up  to  1  ̂   in.  in 

Diameter  ' 
Our  shop  Is  completely 

equipped  with  sutoniatic 
maclitnes  and  experienced 

ooerators  for  tlie  hrod'jc- tion  of  large  quantities  ft 

low  cost.  Senii  s<mipl->s or  blueprints  for  estimste-s. 

The  Eastern  Machine  I 
Screw    Corp.  i 

i5>25  Barclay  St..  I 
ICew  Haven.   Conn.  s 

iHtmiiiiiiniiiiiiiHiitmiiiiiiiimHiimiimiiMmMiiinniMmiMMuiMiE 

TOOL  WORK 
AND  CONTRACT  WORK  | 

Our  org-anization,   with  its  years  of  experi-  | 
ence,  complete  equipment,   and  higrh   stand-  | 
ards  of  workmanship  is  your  guarantee  of  I 
statisfaction  on  tool  and  machine  work.  i 

METAL  STAMPINGS  i 
SCREW  MACHINE  WORK 

Tliese    departments    of   our    Piant    are    equipped    to  = 
turn    out    all    kinds    of    stampings    and    screw    ma-  = 
chine   products   of  the  highest  quality   at  the  right  | 
prices;    also    to    manufacture    novelties    and    appU-  | 
ances  complete.  = 

Send  w»  your  blue  prints  or  samples.  I 
\yf"U    he   glad  to   quote  you.  | 

NATIONAL  BLANK  BOOK  CO- 
116   HiTerslde.  Holyoke,  Mass.  i 

itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiiiiiiMiiiiiiiiiiiimtiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 

KELLER  AUTOMATIC  MACHINES 

IF ANY  SIZE 

ANY 
.^NY  QUi 

IC^/r  KELIER  MECHANICAL  ENGIHEERING  CO
RP 

IVZ-  76WASHINGT0H  ST         BROOKLYN.  H  Y. 

^itMiiiiiiMitiiiMiMiiiniiniiitiiiiii 
iiiiiiiiiiiiiiitiiitiiiuimiiitiiitiiii 

Want  Any? 

CONTRACT  WORK 

Any  to  Let? 
tMiitAiiitiiiiiimiiiUMMiiiiiiiiiuiiMiiiiiiiiiiituiiiiuiiuiinniiuiiiiiiti

iiimMiinni* 
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DESIGNERS  AND  BUILDERS  OF  SPECIAL  MACHINERY. 
PARTS  MANUFACTURED  IN  QUANTITIES. 

LINCOLN  MACHINE  COMPANY 
PAWTUCKET,  R.  I. 

iltlMIMIIHIIIHIIIIIIIHIIIIIIIIIIIMIIIItlMIIIIU'MlMIIIIIMIUIIIIIi 

I  Jig,  Fixture,  Tool  and 
Experimental  Work 

I  Light     machinery     or    parts  [ 
I  built    to    your    speciRcations  | 

f   Work    of    accuracy    guaran-  |    | 
I  teed.   Send  us  your  inquiries.  |    | 

Jenckes  Knitting  Machine 
I  Company  I    | 
I  PAWTUCKET,  R.  I.  |     | 
riUMIUIIKIIIKtlHItllllllllllllllllllllHItllllllllllllllllM   IHIIIIIIIItllllllllltllMIIIHIlS  5 

HIGH-GRADE 

MACHINE  WORK 
WANTED 

FRANKLIN  MACHINE  CO.  | 
Enginvtra,  Founders  and  Machinista  I 

Providence,  R.  I.  I 

Textile   machinery,    heavy   machinery,  | 
special  machinery  of  all  kinds.  | 

The   Harris-Corhss  Steam  Engines.  | 

Eastern  Representative  for  Cleveland  Worm  | 
Gears  and  Worm  Gear  Redaction  Units  1 

iVnRiiiiuiiitiuiiitiiiiiiiiiiiiiiimtiiuniutuimuiiiiuiMiiMuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I 

Jigs,  Fixtures, 

Dies,  Gauges  and 

Special  Machines 
Send  for  free  illustrated 

protpectut 

MEHL  MACHINE 
TOOL  &  DIE  CO. 

ROSELLE,  N.  J. 
Established  1913 

Thirty  Minutet  from  New  York  City 

nHiiuimimiii   iiiiiinliitmiiiiimiiittiiiiitiHMiiHmiittimiiitiitdiiiiimiiiii 

iimnniiiffiiiinniiMiitiMiiiiiiitiiiitiiii 

You  know  and  we  know 

itiiitiiitiiiiiiiiiiiiiiiiMiiiiiiimiiinmiiiiiiHtiig 

IT  PAYS  TO  MAKE  COOD  TOOLS~ 
and  it  will  pay  you  to  consult  us  on  Special  Jigs, 

Dies — Fixtures — Tools — Parts 
The  Design  and  Manufacture  of  Special  Machinery 

CTS  ENGINEERING  CO.,  Springfield    Ohio -»..   »....   ,..„   ,r,S,?;„?l?S,k,£??P.5yCTSJNGINEERINGCO, 
IIIIIIIIKIIIIIIIII IIIIIIMIIIIIIIIIIHM 

I        WE  SPECIALIZE 
I  on    tools    that    incorporate    the    Five 
I  Fundamental  Tool  Virtues.    As  a  re- 
I  suit  we  offer  to  make  for  you: 
i  Tools  that  are  time  savinff. 
:  Tools  that  are  foolproof. 
:  I'ools  that  are  easy  to  manlpniate. 
I  Tools  that  will    eive    largeBt    possible   pro- 
:  ductioD. 
I  Tools  that  will   Kive   absolute  interehanee- 
I  ability. 
i  Send   i/our   difflcutt    toot   woik   to   us.     We 
=  specialite  in  hard  work  $uch  as  the  average 
I  toolroom    has    difficulty    in    handling.     Vse 
I  our   facilities   as   if    they   were    your   own. 

\      ARTHUR  BROCK,  JR.  TOOL  &. 
I  MFG.  WORKS 
i  533   North    11th    Street,    Philadelphia,    P». 
I  D.  S.  A. 
'«iuiiiiiinnnittuinHiiiiiiiiimitiiiiiiiiiiii«iiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiii)iiiiiiittii(iniii 

'llllllllltlllltlllllMllllltllltniMtlllllllMllllllllllllttllli 

iiiiiiiiiiiiiiiiiiiiriimtf; 
itiiiiiiiiiiitit^ 

I  Metal  Stampings 
Dies  and  Tools 

i  "Barth"  Service 1    EARTH  STAMPING  &  MACHINE  WORKS 
I  3815    West    34th    Street.    Cleveland,    Ohio 

.'■iiMiiiiiiiiiiiiiiiiHiimiimiiliiiimiiiiiiMiiiiiiiiiitiiiiiiiiiiiiMiiiiiiiuuuHmiiiiiiMii 
■Klllttlll   lltlllimiinillllllllllMtllHHINIIMIUlK: 

DIES 

f JIGS.  FIXTURESl and  J. 

ecaalMachineiV;--''''^      The 
JOicTool  faTHch.Ca  ̂  

^CoIunibua.O._ 

viiiiitiiiiiiiitiiiitmiiiiiHimiiiiinMitKiiiitiiiiiiiiiiiiiiiti 

IIIIMItlllllllltlMltHIIIIIIHMinitlfllllll 

illlDIlllllllllllllll^ 

SPECIAL  LABOR-SAVING   I MACHINERY  | 
Jigs    and    Fixtures    for     Inteichaiigeablo    manufac-  | 
tiirinn.      Ptiiichei   and   Dies  foi    all   kincls  of   Metal  I 
Stampings.       Gauges.       Special     Tooli.       Machine  | 
work   to   Older.  H 

SIMPLEX  TOOL  COMPANY  | 
Des  ignert   and   Buildert  c Wootisockct.  R.  1.  I 

NNMNIiniHIIIII  tlllllltlHtHlllllilllllMIIIMtlllUIMIIMIIIItlllinHIIIIIIIIHI  iiitniMntC 

yuuminrnfmuHinninniiiuniniintifu 

TRADE  >IARK 

iiiiiitiiiiiiiiiiiiiiiiiiiiiiiitiiimitiiitiiiti>i« 

.'■MiifiiiiimiMitiimiiniiiinuiiitiiiiiiiiiiiMiiiiiiiiiiiiitiiiiiiiiMiiMiiniMiiiitiiuitiiiiHi- 

We  are  specializing  in 

Brass,  Bronze  and 
Aluminum  Castings 

of  all  descriptions,  also  of  all  kinds 

of 
Novelties 

TROY  BRASS  FOUNDRY 
Elm  St.,  echoes  Road,  Watervliet.  N.  Y. 

IIIIIMIIIIIIIIIIIIIIttllltlllUIIIIIIIIIIIMIIIIIIMIIIIIMII, 

,'lllllllllllllllltllltlllllllltllllllllllllllllllllllMIMIIIIIIIIIIIIII 

'•i  I 

OUR  SPECIALTY 
Special  Machinery  made  to  your  blue- 

prints. Contract  work — large  or 
small  quantities. 

Let  as  quote  you 

DAVENPORT  MANUFACTURING  CO. 
Meadville,  Pa. 

^■utiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiimiiiiiiiuiiiiHiiiiMiiiiiiMiiiiiii   iiiti; 

Accurate  Lapping 

I  at  Commercial  Prices  j 
I             We   are   specialists  in    mechanical  | 
I              lapping.   Cylindrical  and  Flat  work.  I 
s              hard  or  soft  lapped   to  any  limits  1 
I             at    commercial    prices.     Accuracy  | 
I             and  service  guaranteed.    A  lapped  2 
5              piece  of  work  is  much  superior  to  I 
1  a  ground  one.  it  has  a  much  | 
i  longer  life  and  can  be  done  com-  s 
i              mercially  on   our  new   mechanical  I 
2  lapping-  machines.  We  shall  be  i 
E  pleased  to  quote  you  on  large  or  i 
I             small  quantities.  | 

I  THE  BETHEL-PLAYER  CO.  | 
I                                Westboro,  Ma^M.  I 
niiitiniitiiiiiiiitiuiiiiDiniiiinniiiiiiiiiiiiitiitiiiiiiiniiniiitiiMtMiiiiiiiriHtiutiiiiiittir 

Have  Your  Jigs  and 
Tools  Kept  Pace  With 
Modern  Improvement sf 

There  is  only  one  way 
to  be  sure — call  in  the  special- 

ist. Consult  the  contract 
shop  which  concentrates  on 
time-and-money-saving  meth- 

ods of  tooling. 

Consult  the  PCONTRACT  WORKI   Section  AMERICAN  MACHINIST 
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Abrasive   Disc* 
Besly  ti  Co..   Chas.   H..   Chicaro 
Carborundum   Co.,   Nlaeara  Falls 
Gardner  ifeh.  Co.,  Beloit 

Abrasive  Material* 
Carborundum  Co.,  Niaeara  Falls 
Dickinson,  Thos.  L.,  N.  Y. 
Norton  Co.,  Worcester 
Safety  Emery  Wlieel  Co., 

Springfield,  O. 
Vitrified   Wheel   Co.,    Westfleld 

Accumulators,    Hydraulic 
Elmes  Ens.   Wks..   Chas.  F..  Chicago 
Watson-Stillman  Co.,  N.  Y. 

Aftercoolers.  Air 
Chicaeo  Pneu.  Tool  Co.,   N.  Y, 

Air  Lifts 
Sullivan  Machinery  Co.,  Chicaro. 

Air  Onerated  Countershafts 
Hannifin  Mlg.  Co.,  Chicago 

Air  Operated  Mandrels 
Hannifin  Mfg.  Co.,  Chicago 

Air  Operated  Vises 
Hannifin  Mfg.  Co.,  Chicago 

Air  Receivers 
Chicago  Pneu.  Tool  Co.,  N.  Y. 

Angle  Plates 
Boston  Scale  &  Machine  Co.,  Boston 

Arbors 
Bath   &   Co.,  John,  Worcester 
Brown  JcSharpe  Mfg.,  Co..  Providence 
Cincinnati    (O.)    Milling  Mach.  Co. 
Cochrane-Bly  Co.,  Rochester 
CiiBliman     Chuck     Co..     Hartford 
McCrosky  Tool  Corp..  Meadville 
Nationiil  Twist  D.  &  T.  Co..  Detroit. 
Nicholson  &  Co.,  W.  H.,  WilkesBarre 
Standard    Eng.    Wits..    Pawtueket 
Union    Mfg.    Co..    New    Britain 
Union    Twist    Drill    Co.,    Athol 
Whitney    Mfg.    Co.,    Hartford 

itnlnnring    Ways 
Anderson  Bros.  Mfg.  Co.,   Eockford 

BflU  Retainers 
Bearings  Co.  of  America,  Lancaster 
New   Departure  Mfg,   Co.,  Bristol 

Bails,   Brass.   Bronze   and   Steel 
Abbott    Ball    Co..    Hartford 
Auburn  Ball  Bearing  Co..  Rochester 
New    Departure   Mfg.    Co.,    Bristol 
Strom  Steel  Ball  Co.,  Oak  Park 

Barrels,    Tum1>1ing 
Abbott    Ball   Co.    Hartford 

Bars,    Boring 
Davis  Boring  Tool  Co.,  St.  Louis 
Gisholt  Mach.   Co..   Madison 
Hannifin  Mfg.  Co.,  Chicago 
Marvin  &  Casler  Co..  Canastota 
Underwood    Corp.,    H.    B..    Phila. 

Bars,  Boring,  Expansion 
Davis  Boring  Tool  Co.,  St.  Louis 

Bars,  Bronze   Cored 
Bunting  Brass  &  Bronze  Co.,  Toledo 

Bearings,    Bull 
Aetna  Ball  Bearing  Mfg.  Co.,  Chi- 

cago 
.Auburn   Ball   Bearing-   Co..  Rochester 
Bearings  Co.  of  America.  Lancaster 
Boston  Gear  Wits..  Norfolk  Downs 
New    Departure   Mfg.    Co..    Bristol 
Norma  Co.  of   America.   N.  Y. 
Schatz    Mfg.    Co.    Poughkeepsie 
U.  S.  Ball  Bearing  Co.,  Chicago 

Bearings,    Bronze 
Bunting  Brass  &  Bronze  Co.,  Toledo 
Doehler   Die   Cast,   Co.,    Brooklyn 

Bearings,    Die-Cast 
Doehler   Die   Cast.   Co..    Brooklyn 
Franklin    Die   Cast.    Corp.,    Syracuse 
light  Mfg,  &  Fdry.  Co.,  PottatowD 

Bearings.   Journal 
Bunting  Brass  &  Bronze  Co.,  Toledo 

Bearings,  Kolter 
Norma  Co.  of  America.  N.  Y. 
Timken   Roller  Bear,  Co,,  Canton 

Brit    Cement 
Graton  &  Knight  Mfg.  Co.,  Worcester 
Schieren  Co,,   Chas.  A„   N.   Y. 
Beit  damns 
Hoggson  &PettisMfg. Co. .New Haven 
Belt  Dressings  and  Fillers 
Graton  &  Knight  Mfg.  Co.,  Worcester 
S  hieren    Co..    Chas.    A..    N.    Y. 

r>'hit«    &    BaElev   Co..    Worcester 

Belt   Fasteners 
Bristol   Co.,    Waterbury 

Belt  Lacing 
Graton  &  Knight  Mfg.  Co.,  Worcester 
Schieren    Co.,    Chas.    A..    N.    Y. 

Belt    Shifters 
Haskins  Co.,  B.  6.,  Chicago 
LeBlond    Mach.   ToOi   Co.,    B.    K., 

Cincinnati 

Belt  Tighteners 
Jones  Fdry.  &Mcb.Co.,W.A.Cbicago 

Belting,    Chain 
Link-Belt  Co..  Chicago,  Philadelphia 
Morse    Chain    Co..    Ithaca 
Whitney    Mfg.    Co.,    Hartford 

Belting,  Endless 
Brown  Mfg.  Co.,  Arthur  S.   Tilton 

Belting,    Leather 
Graton  &  Knight  Mfg.  Co..  Worcester 
Schieren   Co.,   Chas.   A..    N.   Y. 

Bench   Legs 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Manufacturing   Equip.   &   Mfg.    Co., 

Framingham 

Benches,   Work 
Manufacturing   Equip.   &   Mfg.    Co., 

Framingham 
Niagara  Mch.  &  T.  Works,  Buffalo 

Bending  Machines  Power 
Long   &   Allstatter   Co..    Hamilton 
Niles-Bement-Pond  Co.,  N.  Y. 
Byerson  &  Son,  Jos.  T.,  Chicago 

Blocks.    Chain    (See    Hoists,    Hand) 

Blocks,  Pillow 
Jones  Fdry.  &Mcb.Co., W.A.Chicago 

Blowers 
American  Gas  Furnace  Co..  Elizabeth 
Buffalo  Forge  Co..  Buffalo 
Chicago  Flexible  Shaft  Co.,  Chicago 
General  Electric  Co.,  Schenectady 

Blue  Printing  Machinery 
Wickes  Bros.,   Saginaw 

Blue  Prints 
Wickes  Bros,,   Saginaw 

Bolt  A  Nut  Machinery 
Acme    Mchy.    Co..    Cleveland 
Anderson  Die  Mch,  Co^  Bridgeport 
Bethlehem   Steel   Co.,    Bethlehem 
Foote-Burt  Co.,  Cleveland 
Landis   Machine   Co..    Waynesborp 
National  Machinery  Co..  Tiffin 
Pawtueket  Mfg.  Co.,   Pawtueket 
Victor    Tool    Co..    Waynesboro 

Bolt  Threading  Machinery 
Bethlehem   Steel   Co.,    Bethlehem 
Williams  Tool  Corp.,  Erie 

.Bone  for  Case  Hardening 
Rogers  &  Hubbard  Co.,  Middletown 

Books,  Technical 
McGraw-Hill  Book  Co..  N.  T. 
Wiley  &  Sons,  John,  N.  Y. 

Boosters 
General  Electric  Co,.  Schenectady 

Boring  and  Turning  Mills,   Vertical 
Bullard  Mach.  Tool  Co..  Bridgeport 
Cincinnati  Planer  Co..  Cincinnati 
Colburn  Mch.  Togl  Wks.  Cons.  Mach. 

Tool  Corp.  of  America,  Cleveland 
Gisholt  Mach.  Co..  Madison 
Niles-Bement-Pond  Co.,  N.  Y. 
Sellers  &  Co..   Wm..   Philadelphia 

Boring,   Drilling   and   Milling   Ma- 
chines,  Horizontal 

Barnes.    W.   F.    &  John.    Rockford 
Beaman    &    Smith   Co..    Providence 
Bethlehem    Steel    Co..    Bethlehem 
Gisholt  Mach.  Co.,  Madison 
Landis    Tool    Co..     Waynesboro 
Lticas    Mach.    Tool    Co..    Cleveland 
Moline  Tool  Co..  Moline 
Murchey  Mch.  &  Tool  Co.,  Detroit 

Niles-Bement-Pond  Co.,  N.  Y.      ' Pawling  &  Harnischfeger  Co., 
Milwaukee 

Rockford   (111.)   Drilling  Mach.  Co. 
Sellers   &   Co..    Wni.,    Philadelphia 
Universal  Boring  Mch.   Co..   Hudson 
Springfield    (O.)    Mach.   Tool  Co. 
Vandyck    Churchill    Co..    N.    Y. 

Boring,  Drilling  and  Milling  Mach., 
Verticnl 

Knight  Mchy.  Co..  W.  B.,  St.  Louis 
Pawling  &  Hamlschfeger  Co., 

Milwaukee 

Boring   Heads 
Davis  Boring  Tool  Co.,  St.  Louis 
Lovejoy    Tool   Co..   Springfield.   Vt. 
Marvin  &  Casler  Co.,  Canastota 

Borhig  Tools 
Armstrong    Bros.    Tool    Co..    Chicago 
Brown  &Sharpe  Mfg..  Co..  Providence 
Davis  Boring  Tool  Co..  St.  Louis 
Hannifin  Mfg.  Co.,  Chicago 

Lovejoy  Tool  Co.,  Springfield,  Vt. 

Boxes,     Tote     (See    Furniture,    Ma- 
chine Shop) 

Brackets,   Lamp   Adjustable 
McCrosky  Tool  Corp.,  Meadville 

Broaches 
Lapointe  Co..  J.  N.,  New  London 
Lapointe    Mach.    Tool    Co..    Hudson 
Paramount  Specialty  T.  Co.,  Waltham 

Broaching    Machines 
Lapointe  Co.,  J.  N.,  New  London 
Lapointe    Mach.    Tool    Co..     Hudson 
Oilgear  Co.,  Milwaukee 
Pawtueket  Mfg.  Co.,  Pawtueket 

Bronze 
Bunting  Brass  &  Bronze  Co..  Toledo 
Brown  SSharpe  Mfg.,  Co.,  Providence 

Bronze,     Phosphor 
Bunting  Brass  &  Bronze  Co.,  Toledo 

Bucket  Carriers,  Pivoted 
Link-Belt  Co..  Chicago,  Philadelphia 

Bufllng  or  Polishing  Machines    (See 
Polishing    and    Bufflng    Machines) 

Bulldozers 

Long  &  Allstatter  Co.,  Hamilton 

Burne^.'s,    Oil    and    Gas 
Advance      Furnace      &      Eng,      Co., 

Springfield,   Mass. 
Best  Furnace  &  Burner  <3o..  W.  N., 

N.  Y, 

Johnson    Gas    Appliance   Co.,    Cedar 
Rapids 

Bushings 

Bunting  Brass  &  Bronze  Co.,  Toledo 

Cabinets,    Tool 
Armstrong  Bros.  Tool  Co..  Chicago 

Calipers 
Athol  Mach,   &  Fdry.  Co.,   Athol 
Brown   &  Sharpe  Mfg.  Co.,   Provi- 

dence Randall  &  Sticlmey,  Waltham 
Starrett  Co..   L.  S.,   Athol 

Cam    Cutting   Machines 
Garvin    Machine   Co..    N.    Y. 
Rowbottom    Mach.    Co..    Waterbury 
Walcott  Lathe  Co.,  Jackson 

Cams 
Rowbottom    Mach.    Co.,    Waterb.ury 

Can-Making    Machinery     (See    Sheet 
31etal    Working    Machinery) 

Carbonizing  Machines 
American  Gas  Furnace  Co.,  Elizabeth 

Castings,    Aluminum 
Bunting  Brass  &  Bronze  Co..  Toledo 
Doehler    Die   Cast.   Co..    Brooklyn 
Light  Mfg.  &  Fdry.  Co.,  Pottstown 

Castings.   Brass   and    Bronze 
Bunting  Brass  &  Bronze  Co..  Toledo 
Doehler    Die    Cast.    Co..    Brooklyn 
Imperial  Brass  Mfg.  Co.,  Chicago 
Light   Mfg.   &  Fdry.   Co..   Pottstown 
Pangbom    Corp.,    Hagerstown 

Castings.    Die    Molded 
Doehler    Die    Cast.    Co.    .Brooklyn 
FrankUn    Die  Cast.   Corp..    S.vracuse 
Light  Mfg,  &  Fdry.  Co..  Pottstown 

Castings.    Iron 
Athol   Mach.   &  Fdry.  Co..    Athol 
Brown  &  Sharpe  Mfg..  Co.,  Providence 
Franklin    Mach.    Co..     Providence 
Springfield   (O.)    Mach.  Tool  Co. 

Castings,  Malleable  Iron 
Link-Belt  Co.,  Chicago,  Philadelphia 

Castings.    Semi-Steel 
Pangbom    Corp.,    Hagerstown 
Springfield  (O.)  Mach.  Tool  Co. 

Centering    Machines 
Niles-Bement-Pond  Co..  N.  Y. 
Pawling  &  Harnischfeger  Co., 

Milwaukee 
Standard    Eng.    Wks..    Pawtueket 
Whiton  Mch.  Co.,  D.  E.,  New  London 

Centers,  Planer 
Cincinnati    Planer    Co., Cincinnati 

Chains   (See  Sprockets  and  Chainai 

Chains,  Driving 
Link-Belt  Co.,  Chicago,  Philadelphia 
Morse    Chain    Co.,    Ithaca 
Philadelphia    Gear    Wks..    Phlla 
Whitney    Mfg.    Co.,    Hartford 

Chucking    Machines 
Brown  &Sharpe  Mfg.,  Co.,  Providence 
Bullard  Mach.  Tool  Co..  Bridgeport 
Cleveland    (O.)    Auto  Mach.  Co. 
Gisholt  Mach.   Co.,   Madison 
Jones  &  Lamson  Mach.  Co.,  Spring- field.  Vt. 

Potter  &  Johnston  Mch.  Co.,   Paw- tueket 

Warner    &    Swasey    Co..    Cleveland 

Chucks,  Air 
Frontier  Chuck  &  Tool  Co.,  Buffalo 
Hannifin  Mfg.  Co.,  (^icago 

Clincks,    Centering 
Cusiiman  Chuck  Co.,   Hartford 

Chucks,    Collet 

Ney  Co.,  J.  M.,  Hartford 
Chucks,   Drill   and   Tap 
Almond  Mfg.  Co.,  T.  R.,  Ashburnham 
Apex  Mach.  Co..  Dayton 
Cushman    Chuck    Co..    Hartford. 
Errington  Mech.  Laboratory.    N.   Y. 
Horton  &  Son  Co..  E..  Windsor  Locks 
Marvin  &  Casler  Co..  Canastota 
Millers    Falls    Co.,    Millers    Falls 
Modern    Tool    Wks..    Cons.   Mch.    T. 

Corp.  of  America.  Erie 
Morse  Twist  D.  &  M.  Co..  New  Bed ford. 

National  Twist  D.  &  T.  Co.,  Detroit 
Skinner  Chuck  Co..  New  Britain 
Union  Mfg.  Co.,   New   Britain. 
Victor  Tool  Co.,   Waynesboro. 
Wahlstrom  Tool  Co.,  Brooklyn 
Whitney  Mfg.  Co.,  Hartford. 
Whiton  Mch.  Co.,  D.  E.,  New  London 
Chucks,   Lathe 

Almond  Mfg.  Co.,  T.  R.,  Ashburnham 
Bullard  Mach.  Tool  Co..   Bridgeport 
Cushman  Chuck  Co..  Hartford. 
Gisholt  Mach.  Co..  Madison 
Hoggson    &    Pettis    Mfg,    Co,.    New 

Haven Horton  &  Son  Co.,E.,  Windsor  Locks 
Millers   Falls   Co.,    Millers   Falls 
Ney  Co..  J.  M..  Hartford 
Skinner  Chuck  Co..  New  Britain 
Union   Mfg.  Co..   New   Britain. 
Whiton  Mch.  Co.,  D.  E.,  New  London 

Chucks,  Magnetic 
Heald  Mach.  Co.,  Worcester 
Walker  Co.,  O.  S..  Worcester 

Chucks.  Planer 
Cincinnati  Planer  Co.,  Cincinnati. 

Hoggson    &    Pettis    Mfg.    Co..    New 
Haven. 

Horton  &  Son  Co.,E.,  Windsor  Locks 
Skinner  Chuck  Co.,  New  Britain 
Union  Mfg.  Co..   New   Britain. 

Chucks.  Quick  Changing 
American  Equipment  Co.  Detroit 
I?rringlon    Mech.    Laboratory.    N.  Y. 
Geometric  Tool  Co.,  New  Haven 
McCrosky  Tool  Corp.,  Meadville 
Ney  Co..  J.  M.,  Hartford 
Chucks,  Spilt 

Ames  Co..   B.   C.   Waltham. 
Rivett  Lathe  &  Grinder  Co.,  Boston 
Stark  Tool  Co..    Waltham 
Wade-American   Tool   Co..    Walttaani 

Chucks,  Vertical  Boring  Mill 
Bullard  Mach.  Tool  Co..   Bridgeport 
Gisholt  Mach.  Co.,  Madison 

Clamps,   Machinists* Armstrong  Bros.  Tool  Co..  (^cago. 
Reed    Mfg.    Co..    Erie. 
Starrett  Co..  L.  S..  Athol. 

Cleaners,  Metal,  Waste.  General 

Oakley  Chemical  Co..  N.  Y. 
Clocks.  Time 
Gisholt  Mach.  Co..  Madison 

Clutches,  Friction 
Brown  Co.,  A.  &  P..  N.  Y. 
Brown  Eng.  Co..  Reading 
Johnson    Mach      Co.,    Carlyle,    Man- 

chester. 
Jones  Fdry.  &Mch.Co.,W. A. Chicago 
Link-Belt  Co..  Chicago.  Philadelphia 
Moore  &  White  Co..  Philadelphia 

Coal   and   Ash   Handling   Machinery 
Link-Belt  Co.,  Chicago.  Philadelphia 
Coal  Storage  ̂ sterns 
Link-Belt  Co..  Chicago.  Philadelphia 
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For  Speed  and  Reliability  in 
Poiver  Transmission 

News  is  perishable.  The  greatest  essential  to  the  ne'wspaper  pub- 
lisher is  speed.  For  them,  as  compared  with  other  branches  of 

industry,  minutes  are  hours;  hours,  days. 

Parallel  with  speed,  reliability  is  a  prime  requisite.  It  is  a  "built-in" 
quality  of  every  Link-Belt  Silent  Chain  Drive.  That  is  why  the 
Philadelphia  Evening  Bulletin  selected  Link-Belt  Silent  Chain  Drives 
to  operate  their  Hoe  decuple  presses,  equipped  with  Cutler-Hammer 
control  and  produce  their  half-million  newspapers  daily. 
nany  large  newspapers  rely  on  Link-Belt  Silent  Chains.  And  their  reliance  is 
v/ell  founded.  Now  the  first  step  toward  reliable  power  transmission  is  to  get  our 

Data  Book  No.  125.  It  is  a  handbook  of  silent  chain  practice — not  a  catalog.  From 
it  you  can  figure  drives  and  determine  prices.      Send  for  it.      Return  the  coupon. 

LINK-BELT    COMPANY 

r 

LINK-BELT   COMPANY 
910    S.    MICHIGAN    AVENUE.    CHICAGO 

Please  send  postpaid  ̂ ^hink-Belt  Silent 
Chain  Data  Book  No.  125. 

I  Firm  „ 

I  Street- 
I      To«m_ 

PHILADELPHIA CHICAGO 
N.»  York  . 

St.    IXMJI. 

Buffalo 
WILkea-Bmn* 
BiwtiactM.  w 

Woahrorth  BMs. 
4«  P«]<T>I  St. 
336  Ptrth  At«. 

CmtitlNaflBanli  Bid*. 
746  Rlllcott  Square 

.     2d  N*|-|  Bank  Bids. 
Va.      Robaon-Pricbard  Bids 

ClareiaiHl      . 

Detroit Kanaaa  City.  U». 
Seattle 
Portland,  Ore. 
San  Franclaco 
L«>a  Anxalea 

l29KtrtTB1dr. 

«10  Woodward  A»e. 
SCSEbnhurat  Bids. 

.     BtOrirat  Atc.S. 
.    101  First  .9t. 
leS  Second  St. 

1«3N.  LoaAnkeleaSt. 
H-  W   CALDWELL  *  SON  CO..  CHICAOO          N EW  YOBK.  Woolworth  Htds 

INDIANAPOLIS 
Denver  Unrfrooth.  Shubart  *  Co..  Bnaton  Bldr- 
Loulavllle,  Ky.  rrederioh  Wehte.  SZI  SUrka  BIdr. 
New  Orleana  C.  O.  Kin*.  604  Carondclet  Bide. 
BirminKhun.  AU.  8.  L.  Morrow.  T20Brown-Har>  Bide. 
Charlotte.  N.  C.  .  J.  S.  Cothran,  Com'l  Bank  BtdT' 
Caoadtan  Unk-BaltCo..  IM. 

Toronto  sad  HontrMl 

DALLAS.  TEXAS.  701  M*lii  St. 

I      State. 

L-   
RETURN  THIS  COUPON 

im 
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Coils,  Elfctric 
General  Electric  Co.,  Schenectady 

Collars,  Spacing 
Detroit  Stamuing  Co..   Detroit. 

Collets 
jBath  &  Co.,  John.  Worcester 
Brown  &  Sharpe  Mfg..  Co.,  Providence 
Geometric  Tool  Co..  New  Haven 
Modern    Tool    Wks.    Cons.    Mch.    T. 

Corp.  of  America,  Erie 
Ney  Co..  J.  M..  Hartford 
Rivett  Lathe  &  Grinder  Co..  Boston 
Standard   Eng.   Wks..    Pawtucket. 
Union  Twist  Drill  Co..  Athol. 
Whitney  Mfg.  Co.,  Hartford. 

Compounds.  Carbonlzlnc 
Cnsehnrdening   and   Tempering 

Rogers  &  Huhhard  Co..  Middletown 
Shore  Instrument  &  Mfg.  Co..  N.  Y. 

Compounds,  Cleaning 
Oakley  Chemical  Co..  N.  Y. 

Componnds,   Cntting,   Drawing. 
Drilling,    Grinding    and    Screw 
Cntting 

Oakley  Chemical  Co.,   N.  Y. 
White  &  Bagley  Co.,  Worcester. 

Compressors,  Air  and  Gas 
Black  &  Decker  Mfg.  Co.,  Baltimore 
Bury    Compressor    Co..    Erie. 
Chicago  Pneu.  Tool  Co..   N.  Y. 
General  Electric  Co..  Schenectady 
Sullivan  Machinery  Co.,  Chicago. 

Compressors,   Electric 
Black  &  Decker  Mfg.  Co.,  Baltimore 

Conduit,  Interior 
General  Electric  Co.,  Schenectady 

Cones,  Friction 
Evans     Fric.     Cone     Co.,     Newton 

Highlands. 

Contract  Work 
Ames  Co..   B.  C  Waltham. 
Barber-Colman  Co..   Rockford 
Dai-th  Stamp  &  Mch.  Wks.,  Cleveland 
tJath  &  Co..  John.  Worcester 
Bethel  Player  Co.,  Westboro 
Boston  Scale  &  Machine  Co.,  Boston 
P.rock.   Jr..   T.   &  M.  Wks..   Arthur. 

Phila, 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Columbus    (O.)    Die  T.  &  Mch.  Co. 
Davenport   Mfg.  Co.,  Meadvllle 
Deckard-Mitehell  Bng.  Co,  Cleveland 
Detroit    Stamping   Co..    Detroit. 
Earle  Gear  &  Mach.  Co.,  Phila. 
Franklin    Mch.   Co..    Providence. 
Garvin  Mach,  Co..  N.  Y, 
Gisholt  Mach.  Co..  Madison 
Grant  Mfs.   &   Mch.  Co..    Bridgeport 
Hartford  Special  Mchy.  Co..  Hartford 
Jenckes    Knitting  Mch.   Co., 

Pawtucket 
Keller  Mecn.  E!ng.  Co..  Brooklyn 
Kempsmith  Mfg.  Co..   Milwaukee 
Lacey  Mfg.  Co..  Bridgeport 
Lambert  &  Todd  Mch,  Co,,  Camden, 
Lincoln   Mach,  Co..   Pawtucket. 
Mehl  Mach.  T.  &  D.  Co..  Roselle 
Meisel  Press  Mfg.  Co.,  Boston. 
Rowboltom    Mach.   Co.,    Waterbury. 
Simplex   Tool   Co..    Woonsocket. 
Steel  Products  Eng.  Co.,  Springfield, 

O. 
Troy   Brass   Fdry.,  Watervliet 
Underwood  Corp..  H.  B..  Philadelphia 
Wade  American  Tool  Co..  Waltham 
Waltham  Mch.   Wks.,   Waltham. 

Controllers  and  Starters,  Electric 
General  Electric  Co.,  Schenectady 

Converters 
General  Electric  Co,,  Schenectady 

Conveyors  and   Elevators    (See 
Elevators) 

Counterbores 
National    Tool    Co.,   Cleveland 
National  Twist  D,  &  T.  Co.,  Detroit 

Countershafts 
Brown  &  Sharpe  Mfg.,  Co.,  Providence 
Diamond  Mch.  Co.,  Providence 
Evans     Fric.     Cone     Co.,     Newton 

Highlands. 
Garvin  Mach.  Co.,  N.  Y. 

Counters,  Bevolntlon 
Bristol  Co.,   Waterbury. 
Veeder  Mfg  Co.,   Hartford 

Counting  Machines 
Hart  Mfsr.  Co.,   R,  A.,  Battle  Creek 
Veeder  Mfg  Co.,  Hartford 

Counting  nnd  Printing  Wheels 
Doehler   Die    Casting   Co..    Brooklyn. 
Franklin  Die  Cast.  Corp..   Syracuse. 

Coupling  Hose,  Universal 
Chicago  Pneu.  Tool  Co..  N.  Y. 

Couplings,    Flexible 
Brown   Engineering  Co..   Reading 
Dexter  Co..  I.  H..  Goshen 
Jones  Fdry.  &Mch.Co.. W.A.Chicago 
Smith    &    Serrell.    Newark 

Couplings,  Rigid 
Jones  Fdry.  AMch.Co.. W.A.Chicago 
Smith  &  Serrell,  Newark. 
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Couplings,    Shaft 
Almond  Mfg.  Co.,T.R.,A8hburnham 
Dexter  Co.,  I.  H.,  Goshen 
Johnson    Mach.    Co.,    Carlyle,    Man- 

chester. 

Nicholson  Co.,  W.  H.,  Wilkes-Barre 
Smith  *  Serrell,  Newark. 

Cranes,  Electric 
(See  Hoists  and  Cranes,  Electric) 

Cranes.   Hand    (See   Hoists) 

Cranes,   Locomotive 
Link-Belt  Co.,  Chicago,  Philadelphia 
Cranes,  Traveling 
C)anton   Fdry,    &  Mch,   Co,,    Canton. 
Harrington.   Son   &  Co..    Ed„   Phila. 
Link. Belt  Co..  Chicago.  PhiTadelphia 
Niles-Bement-Pond  Co..  N.  Y. 
Northern    Eng.    Wks..    Detroit. 
Pawling  &  Hamischfeger  Co., 

Milwaukee 
Whiting  Corp..  Harvey 

Crank   Pin   Turning  Machines 
Niles-Bement-Pond  Co.,  N.  Y. 
Underwood  Corp.,  H.  B.,   Phila. 

Cut-Outs,  Electrical 
(Seneral  Electric  Co..  Schenectady 

Cutters,  Gear 
Brown  &  Sharpe  Mfg.,  Co.,  Providence 
National  Tool  Co.,  Cleveland 
Natio  inalTwist  D.  &  T.  Co..  Detroit 
Union   Twist   Drill   Co..    Athol, 

Cutters,   Milling 
Barber-Colman   Co..  Rockford 
Brown  &  Sharpe  Mfg.  Co..  Ptovidence 
Cowles  Tool  <5o.,  Cleveland 
Geometric  Tool  Co.,  New  Haven 
Ingersoil   Mill,   Mch,    Co..    Rockford 
Lovejoy   Tool   Co..   Springfield.   Vt. 
Morse  Twist  Drill  &  Mch.  Co.,  New 

Bedford. 

National  Tool  Co.,  Cleveland 
National  Twist  D.  &  T.  Co..  Detroit 
Reed-Prentice  Co.,  Worcester 
Union  Twist  Drill  Co..  Athol. 
Whitney  Mfg.  Co.,  Hartford. 

Cutters,  Thread 
Rivett  Lathe  &  Grinder  Co..  Boston. 

Cntting-Off    Machines 
Armstrong-Blum  Mfg.  Co.,   Chicago, 
Armstrong   Bros.   Tool   Co,,   Chicago, 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Earle   Gear   &   Mach.  Co..    Phila. 
Garvin   Mach.   Co..    N.   Y. 
Gorton   Mach.   Co..    Geo..    Racine. 
Vandyck  Churchill  Co.,   N.  Y, 

Cntting-Off   Machines,   Pipe    (See 
Pipe-Cutting    and    Threading Machines) 

Cutting-Off  Tools 
Armstrong  Bros.  Tool  Co.,  Chicago. 

Cutting  on   Filters    (See  Oil 
Filtering  Systems) 

Dealers,  Machinery  (See  Searchlight 
Section) 

Allen.  Harry  F.,  New  York 
Beal  &  Co.,  Jos.,  Boston 
Botwinik  Bros.,   New    Haven 
Brownell    Mchy.    Co..    Providence 
Buffalo  Housewreck.  &  Salvage  Co., 

Buffalo 
Delta  Eauipt  Co.,   Philadelphia 
De  Witt  Tool  Co..  N.  Y. 
Duff   Co..    J.   E,.   N.  Y., 
Eastern  Mchy.  Co.,  Cincinnati 
Electric  Welding  Sup.   &  Sales  Co 

Boston 
Empire  Mchy.  Exch..  Cleveland 
Erie  Mfg.  &  Supply  Co.,  Erie 
Essley  Mach.  Co..  E.  L.,  Chicago 
Factory  &   Mill   Sup.  Co..   Boston 
Garvin    Mch.    Co.,    N,    Y, 
Gisholt  Mach.  Co..  Madison 
Grover  File  Co..  Nashua 
Harris  Bros.  Co..  Chicago 
Hill.  Clarke   &  Co..  Chicago. 
Hyman   &  Sons,   Jos..   Philadelphia 
Ideal  Mchy,  Co,.  Plainsville 
Jaegermann,  R.,  St.  Louis 
Lamberg   &  Co..   A..   N.  Y. 
Lucas  &  Son,  J.  L..  Bridgeport 
McMuUen  Mchy.  Co..  Grand  Rapidf 
Machinery  Dealers.  New  Haven 
Miles  Mchy.  Co.,   Saginaw 
Morey  &  Co..   N.  Y. 
Morris  Mchy,  Co.,  Newark 
New  Britain   Hdwe.   Mfg.   Co.,   New 

Britain 
New  Britain  Mch.  Co.,  New  Britain 
Niles  &  Co.,  F.  H..  Jersey  City 
Niles-Bement-Pond.  N.  Y. 
Osborne    &    Sexton    Mchy.   Co..    Co- 

lumbus 
Pottstown  Steel  Co.,   Douglasville 
Prentiss  &  Co..  Henry.  N.  Y, 
Reed-Prentice  Co.,  Worcester 
Remppis  Co..    Wm.  F.,   Reading 
Segal,  Herbert  Action,  Elizabeth 
Simmons  Mach,  Tool  Corp..  Albany 
Smith  Bearings  Co.,  L.  C.  Chicago 
Spiegel    Bros,.  N.   Y. 
Stokvis  &  Sons,   R,   S„   N.  Y. 
Steere  Eng.  Co.,  Detroit 
Sun  Mchy.  Co.,  Newark 
Toomey.  Inc..  Frank,  Philadelphia 
Torrington   Mfg.    Co.,   Torrington 
Vandyck,  Churchill  Co,,  N.  Y. 

Wayne  Mchy.  Co.,   Fort  Wayne. 
Wickes  Mchy.  Co.,  Jersey  City 

Demagnetizers 
Luma  Elect.  Equip.  Co.,  Toledo 
Walker  Co.,  O,  S.,  Worcester 

Diamond    Tools 
Desmond-Stephan  Mfg.  Co.,  Urbana 
Dickinson.  Thomas  L.,  N.  Y. 
Precision  &  Thread  Grinder  Mfg.  Co. 

Philadelphia 

Wheel  Trueing  Tool  Co.,  Detroit 

Die  Making  Machines 
Anderson  Die  Mch.  Co.,  Bridgeport 
Haskins  Co.,  R.  G.,  Chicago 
Keller  Mech.  Eng.  Co.,  Brooklyn 
Dies.   Forging 

Keller  Mech.  Eng.  (Jo.,  Brooklyn 
Steel   Products  Eng.  Co.,    Spring- field, O. 

Dies,  Self-opening  Adjustable 
Apex  Mach,  Co,,  Dayton 
Eastern  Mch,  Screw  Corp,, New  Haven 
Geometric  Tool  Co.,  New  Haven 
Jones  &  Lamson  Mach,  Co,.  Spring- field, Vt. 
Landis  Mch,  Co..  Waynesboro 
Murchey  Mchy.  &  Tool  Co..  Detroit 
Victor  Tool  Co.,  Waynesboro 

Dles^   Sheet    Metal   and   Sub-Press 
(Sea   Tool   Work) 

Dies,   Threadlng-Openlng 
Eastern  Mch.  Screw  Corp. .New  Haven 
Geometric  Tool   Co.,  New  Haven 
Jones  &  Lamson  Mach.  Co..  Spring- field.   Vt. 

Landis  Mch.  Co..  Waynesboro 
Modern    Tool    Wks.    Cons.    Mch.    T. 

Corp.  of  America.  Erie 
Murchey  Mchy.  &  Tool  Co..  Detroit 
National  Machinery  Co..  TiflRn. 
Steel  Products  Eng.  Co.,  Spring- field, O, 

Rickert  Shafer  Co,,  Erie 
Victor  Tool  Co.,  Waynesboro 
Warner  &  Swasey  Co..  Cleveland. 

Dividing  Heads 
Knight  Mchy.  Co..  W.  B..  St.  Louis 
U.  S.  Mch.  Tool  Co..  Cincinnati 

Dogs.  Lathes  H  Milling  Machines 
Armstrong   Bros,   Tool   Co.,   Chicago 

Drafting  Boards  &  Tables 
Universal  Draft  Mch.  Co.,  Cleveland 

Drafting  Materials 
Universal  Draft  Mch.  Co.,  Cleveland 

Dressers,  Grinding  Wheel 
Bay   State   Stamping  Co.,   Worcester 
Desmond-Stephan  Mfg.  Co.,   Urbana 
Millers   Falls    Co..    Millers   Falls 
Norton  Co.,  Worcester 

Drill  Holders 
Armstrong  Bros,  Tool  Co.,  Chicago 

Drill  Speeders 
Graham    Mfg.    Co.,    Providence 
Turner  Machine  Co.,  Danbury 

Drilling  Machine  Heads 
Hoefer  Mfg.  Co,.  Freeport. 
Langelier  Mfg.  Co.,  Cranston 
Nelson-Blanck  Mfg.  Co  ,  Detroit, 
U.  S.  Drill  Head  Co.,  Cincinnati 

Drilling  Machines,  Automatic 
Baker  Bros.,  Toledo 
Langelier  Mfg,  Co,.  Cranston 

Nat'l  Automatic  Tool  Co..  Richmond 

Drillinc  Machines.  Bench 
Ames  Co..  B.  C.  Waltham 
Barnes.   W.  F.   &  John.   Rockford 
Hoefer  Mfg.  Co..  Freeport 
Langelier  Mfg.  Co..  Cranston 
Millers  Falls   Co..   Millers   Falls 
Sigourney  Tool  Co..  Hartford 
Silver  Mfg.  Co..  Salem 
Taylor  &  Fenn  Co.,   Hartford. 

Drilling   Machines,   Electric   and 
Pneumatic 

Black  Sc  Decker  Mfg.  Co..  Baltimore 
Chicago   Pneumatic   Tool   Co.,    N,   Y. 
Hisey-Wolf  Mach,   Co.,  Cincinnati 
Neil    &    Smith    Elec,    T.    Co.,    Cin- 

cinnati 
Silver  Mfg.  Co.,  Salem 
Titan  Mfg.  Co.,  Chicago 
U.  S.  Elec.  Tool  Co.,  Cincinnati 
Wisconsin  Elect.  Co..  Racine 

Drilling.  Machines.  Gang 
Baker  Bros,.  Toledo 
Barnes  Drill   Co..    Rockford 
Cincinnati    (0.1    Biokforrt  Tool  To. 
Colburn  Mch.  T  .Wks.  Cons,  Mch.  T, 

Corp.  of  America.  Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick    Mch.    Tool    Co..    Cincinnati 
Langelier  Mfg.  Co.,  Cranston 
Moline  Too]  Co..  Moline 
Rockford  (111.)  Drilling  Mach.  <3o. 
Silver    Mfg.   Co,,    Salem 
Taylor  &  Fenn  Co,,  Hartford 

Drilling  Machines,  Heavy  Duty 
Baker  Bros.,  Toledo 
Buffalo  Forge  Co..  Buffalo 
Colburn  Mch.  T.  Wks.  Cons.  Mch, 

T,  Corp.  of  America,  Cleveland 
Foote-Burt  Co.,  Cleveland 
Fosdick   Mch.    Tool  Co.,   Cincinnati 
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Hoefer  Mfg.  Co..  Freeport 
Minster  Mch.  Co..  Minster 
Niles-Bement-Pond  Co.,  N.  Y. 
Ryerson  &  Son.   Joseph  T..  (^icagc 

Drilling  Machines,   Horizontal    (See 
Boring,  Drilling  and  IMilliug 
Machines,    Horizontal) 

Drilling   Machines.   Multiple  Spindle 

Baker  Bros..  Toledo 
Detroit  Mach.  Tool  Co..  Detroit 
Foote-Burt  Co..  Cleveland 
Fox  Mach.  Co..  Jackson.  Mich. 
Harrington.   Son   &  Co..   Ed..   Phila 
Langelier  Mfg.  Co..  Cranston 
Nat'l  Automatic  Tool  Co..  Richmond 
Rockford  (111.)  Drilling  Mach.  Co. 
Sellers   &  (3o..    Wm..   Philadelphia 
Sigourney  Tool  Co.,  Hartford 
Turner  Machine  Co..  Danbury 

Drilling   Machines.   Radial 
American  Tool  Wks.  Co.,  Cincinnati 
Cincinnati  (O,)  Bickford  Tool  Co, 
Dreses  Mch.  T.  Co..  Cincinnati 
Fosdick   Mach.  Tool  Co..  Cincinnati 
Harrington.    Son   &  Co..   Ed..    Phila, 
Morris  Mch.  Tool  Co..  Cincinnati 
Muller   Mch,   Tool    Co,,    Cincinnati 
Niles-Bement-Pond  Co..  N.  Y. 
Rced-Prentice  Co..   Worcester 
Kyerson  &  Son,  Joseph  T.,   Chicago 
Sellers  &  Co..  Wm..  Philadelphi.n 
Western  Mch.  T.  Works.  Holland 

Drilling  Machines.  Sensitive 
Buffalo  Forge  Co.,  Buffalo 
Langelier  Mfg.  Co..  Cranston 
Lcland  Gifford  Co..  Worcester 
Reed-Prentice  Co..  Worcester 
Sigourney  Tool  Co..  Hartford 
Taylor  &  Fenn  Co.,   Hartford 
Triplex  Mch.  Tool  Corp.,  N.  Y. 
U.  S.  Mch.  Tool  Ck>.,  Cincinnati 
Wisconsin  Elect.  Co.,  Racine 

Drilling   Machines,   Turret 

Nat'l  Automatic  Tool  Co..  Richmond 
Turner  Mch.  Co..  Danbury 

Drilling  Machines.  Vertical 
Baker  Bros..  Toledo 
Barnes.  W.  F.  &  John,  Rockford 

Barnes  Drill  Co..   Roi'kford 
Cincinnati   (O.)  Bickford  Tool  Co. 
Colburn   Mch.   T.   Wks,    Ck)ns.   Mch. 

T.  Corp.  of  America.  Cleveland 
Foote-Burt  Co..  Cleveland 
Fosdick  Mch.  Tool  Co..  Cincinnati 
Harrington.  Son  &  Co..  Ed..  Phila 
Hoefer   Mfg.   Co..    Freeport 
Knight  Mchy.  Co..  W.  B,,   St,  Louis 
Langelier  Mfg.  <3o.,  Cranston 
LelandGifford  Co..   Worcester 
Nilea-Bement-PondCo..  N,  Y. 
Reed-Prentice  Co..    Worcester 
Ryerson  &  Son,  Jos.  T..  Chicago 
Silver  Mfg.  Co..  Salem 
Taylor  &  Fenn  C!o..  Hartford 
Turner  Mch.  Co..  Danbury 
U.  S.  Mch.  Tool  Co..  Cincinnati 

Drills.    Center 
Gledhill  Mfg.  Co.,  Providence 
Morse    Twist    D.     &    M.     Co.,     Nf» 

Bedford 
National  Twist  D    &  T.  Co..  Detroit 
Union   Twist   DriU  Co..   Athol 

Drills.Portable 

Hisey-Wolf  Mach.  Co.,  Cincinnati Titan  Mfg.  O).,  Chicago 

Drills,  Batchet 
Armstrong  Bros.  Tool  Co..  Chicago 
National  Twist  D.  &  T.  Co..  Detroit 
Union  Twist  Drill  Co.,  Athol 

Drills,  Twist  and  Flat 
Buckeye  Tvrist  Drill  Co..   Alliance 
Latrobe  Tool  Co.,  Latrobe 
Morse    Twist    D.     &     M.     Co..     New Bedford 

N.nlional  Twist  D.  &  T.  Co.,   Detroit 
Union  Twist   Drill  Co..    Athol 
Drinking   Fountains 
Manufacturing    Equip,    4   Eng.   Co.. Framingham 

Dynamometers General  Electric  Co.,  Schenectady 

Electrical  Instruments 
General   Electric  Co..   Schenectady 
Westinghouse  Elect.   &   Mfg.   Co.. E.  Pittsburgh 

Electrical   Supplies 

General   Electric  Co..  Schenectady 

Simpler  Wire  &  Cable  Cn..  Boston 
Westinghouse  Elect.   &  Mfg.  Co., 

E.    Pittsburgh 

Elevating  Trucks    (See  Trucks) 

Elevators  and   Conveyors 
Atlantic   Elevator   Co,,    Philadelphia 
C.ildwell  &  Son  Co,.   H.  W..  Chicago 
Dillon    Elect.  Co..   Canton 
Link-Belt  Co.,  Chicago.  Philadelphia 

Emery  Wheels    (See   Grinding 
Wheels) 

Engineers.  Industrial  and  Mechanical 
Pnth  &  Co..  John.   Worcester 
Hartford  Special  Mchy.  Co..  Hartford 
Underwood  Corp,.  H.  B..  Philadelphia 

Engines.  Oil.  Gas  and  Steam 
Chicago  Pneu.  Tool  Co  .  N.  Y, 
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ALOXITE 

Absolutely  a 
Better  Cut-off 

Wheel 

WHEN  it  comes  to  cutting  small  stock  of  high  speed  or  alloy 

steel,  brass,  bronze,  angle  iron,  etc.,  there  isn't  any  tool 
that  does  the  work  so  quickly,  so  efficiently  as  the  abrasive 
cut-ofF  wheel. 

And  here  is  a  new,  absolutely  better,  cut-ofF  wheel,  so  con- 
structed, so  graded,  that  it  will  cut  fast— without  bluing  or 

burning  the  work. 

It  is  a  wheel  that  cuts  clean  and  true  with  a  definite  clearance 
that  prevents  binding,  leaving  little  or  no  burr. 

The  wheel  is  built  to  stand  side  strains— a  thin,  durable  wheel, 
flexible,  elastic.  It  fairly  walks  through  the  hardest,  toughest 
stocks,  saving  time,  material  and  labor. 

For  general  metal  work  the  abrasive  used  is  Aloxite,  hard, 
sharp,  tough.  For  sawing  carbons  the  Carborundum  Wheel  is 
recommended. 

These  wheels  can  be  made  in  diameters  up  to  16  inches  and  as 
thin  as  a  sixty-fourth-of-an-inch. 

GLAD  TO  GET  YOUR  TRIAL  ORDERS — TELL  US  WHAT  YOU  ARE  CUTTING  AND 
YOU  WILL  GET  THE  RIGHT  WHEEL  IN  THE  RIGHT  PLACE  — DELIVERIES  PROMPT 

The  Carborundum  Company,  Niagara  Paiis,  n.y.,u.s.  a. 
New  York,  Chicago,  Boston,  Philadelphia,  Detroit,  Cleveland,  Cincinnati,  Pittsburgh,  Milwaukee,  Grand  Rjipida 

Canadian  Carborundum  Company,  Limited,  Niagara  Falls,  Ont. 
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BoststIde  Machinery 
Gorton   Mach.  Co..   Geo..   Racine 
Keller  Mech.  Engr.  Co..  Brooklyn 

Expanders,  Tabe 
Watson-Stillman  Co..  N.  Y. 

Eyeglass,  Safety    (See  Oonlee, 
Safety) 

Fans,  Electric 
General   Electric  Co.,  Schenectady 
WestinKhouse   Elect.   &  Mfs.  Co.. 

E.  Pittsburgh 

Fans,  Ezhanst 
General  Electric  Co.,  Schenectady 
Westinghouse  Elect.  &  Mlg.  Co.. 

E.   Pittsburgh 

Fans,  Ventilating 
General  Electric  Co..  Schenectady 
Westinghouse  Elec.   &  Mfg.  Co.,   B. 

Pittsburgh 

Files 
American  Swiss  File  &  Tool.  N.  Y. 

Files  and  Rasps 
Delta  File  Works,  Philadelphia 

Filing    Machines,  . 
Ames  Co..  B.  C...  Waltham 
Cochrane-Bly'  Co..  Rochester Haskins  Co.,   R.   G..  Chicago 
Oliver  Insfjument  Co.,  Adrian 

Filler,  Iron    (See  Cement,  Iron) 

Fittings,  Hydraojic! 
Burroughs  Co..  Newark 
Elmcs  Eng.  Wks..  Chas.  F.,  Chicago 
Watson-Stillman  Co.,  N.  Y. 

Forging  Machinery 
Acme  Mchy.  <3o..  Cleveland 
Bradley  Son.  C.  C,  Syracuse 
National  Mchy.  Co.,  TifHn 

Forglngs,    Drop 
Bearings  Co.  of  America.  Lancaster 

Foundry  Equipment 
Adams  Co.,  Dubuque 

Fuel  Oil  Burning  System 
.Advance  Furnace  &  Eng.  Co.. 

Springfield.   Mass. 
Chicago  Flexible  Shaft  Co.,  Chicago 

Furnaces,    Forging 
American  Gas  Furnace  Co..  Elizabeth 
Chicago  Flexible  Shaft  Co..  Chicago 

Furnaces,  Heat-Treating,  Coal 
American   Industrial  Furnace  Corp., 

Boston 

Fomaces,    Heat'TreatIng    Oil    and 
Gas 

Advance      Furnace     &      Eng.      Co., 
Springfield.   Mass. 

American  Gas  Furnace  Co.,  Elizabeth 
American  Industrial   Furnace  Corp.. 

Boston 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Chicago  Flexible  Shaft  Co..  Chicago 
Johnson    Gas    Appliance    Co..    Cedar 

Rapids 
Strong.    Carlisle    &    Hammond    Co., 

Cleveland 

Furnaces,  Tempering  and  Annealing 
Advance      Furnace      &      Eng.      Co.. 

Springfield.    Mass. 
American  Gas  Furnace  Co..  Elizabeth 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Chicago  Flexible  Shaft  Co..  Chicago 
General   Electric  Co..   Schenectady 
Johnson    Gas    Appliance   Co..    Cedar 

Rapids 
Strong.    Carlisle    &    Hammond    Co., 

Cleveland 

Furnaces  &  Ovens 
General   Electric  Co.,  Schenectady 
Westinghouse  Elec.  &  Mfg.  Co..   E. 

Pittsburgh 

Furniture,  Machine  Shop 
Brown   Eng.   Co..   Reading 
Manufacturing   Equip.   &  Mfg.   Co,, 

Framingham 

Gage  Blocks 
Bath  &  Co.,  John.  Worcester 

Gages,  Comparator 
Federal  Products  Corp.,  Providence 
Jones  &  Lamsoo  Mach.  Co..  Spring- 

field.  Vt. 

Gages,  Dial 
Ames  Co..  B.  C.  Waltham 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Federal  Products  Corp..  Providence 
Niles-Bement-Pond  Co..  N.  Y. 
Randall  &  Stickney,  Waltham 
Starrett  Co.,  L.  S..  Athol 

Gages,  Micrometer -Plug 
Bath  &  Co.,  John.  Worcester 

Gages  Micrometer  Threaded  Plug 
Bath  &  Co.,  John.  Worcester 

<}ages.  Plug  &  Ring 
Bath  &  Co.,  John,  Worcester 

Gages,  Recording 
Bristol  Co..  Waterbury 

Gages,  Snap,  Thread  and  Cylindrical 
Bath  &  Co..  John,  Worcester 

ai"W"i''»''*g'«'"»'""'"'*g^*"'""''""'''^'''''"''"'''''"^^'*'""''"""'*^*^"'''''"''"'^*'^^ 

I' 

uioninfliiilli).^, 

i  WHAT  AND  WHERE  TO  BUY  I 

Brown  &  Sharpe  Mig.  Co.,  Providence 
Federal  Products  Corp..  Providence 

Gages,   Standard 
Brown  &  Sharpe  Mfg.  Co.. Providence 
Federal  Products  Corp.,  Providence 
Hartford  Special  Mchy.  Co.,  Hartford 

Graton  &  Knight  Mfg.  Co.,  Worcester 

Gear  Catting  Machines 
Adams  Co..  Dubuque 
Barber-Colman  Co..   Rocklord 
Bilgram   Mch.  Wks..   Philadelphia 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Cincinnati  (O.)  Gear  Cut.  Mch.  Co. 
Fellows    Gear    Shaper    Co..    .Spring- 

field,  Vt. 
Plather  &  Co..  Nashua 
Garvin  Mch.  Co..  N.  Y. 
Gleason   Works,    Rochester 
Gould  &  Eberhardt.   Newark 
Harrington,  Son  &  Co..  Ed..  Phila 
Newark  Gear.  Cut.  Mch.  Co.,  Newark 
Reed-Prentice  Co..   Worcester 
Waltham  Mch.  Wks,.   Waltham 
Whiton  Mch.  Co..  D.  E..  New  London 

Gear  Tempering  Machinery 
Gleason  Works,   Rochester 

Gear  Testing  Machinery 
Adams  Co..   Dubuque 
Brown  &  Sharpe  Mfg.  Co.. Providence 
Gisholt  Mach.  Co.,   Madison 
Gleason  Works,  Rochester 
Newark  Gear  Cut  Mch.  Co..  Newarli 

Gear  Tooth  Rounders 
Cross  Gear  &  Eng.  Co.,  Detroit 

Gears,  Cast 
Brown  Co..  A.  &  F..  N.  Y. 
Brown  &  Sharpe  Mfg.  Co.,  Providenoe 
Caldwell  &  Son  Co..  H,  W..  Chicago 
Franklin  Die  Cast  Corp..  Syracuse 
Grant  (5ear  Works.   Boston 
Horsburgh  &  Scott  Co.,  Cleveland 
Jones  Fdry.  fcMch.Co..  W.A.Chicajro 
Link-Belt   Co..   Chicago.   Philadelphia 
Philadelphia  Gear  Wks..  Phila. 

Gears,  Cut 
Adams  Co..  Dubuque 
Atlantic   Elevator   Co.,   Philadelphia 
Bilgram   Mch.   Wks..    Philadelphia 
Boston   Gear   Wks..   Norfolk    Downs 
Brown  Co..  A.  &  F..  N.  Y, 
Brown  &  Sharpe  Mfg,  Co..  Providence 
Cincinnati    (O.)    Gear  Co. 
Connecticut    Gears.    Inc..    Waterbury 
Diefendorf  Gear  Corp..   Syracuse 
Earle  Gear  &  Machine  Co.,  Phila, 
Pawcus  Mch.  Co.,  Pittsburgh 
Fellows    Gear    Shaper    Co..    Spring- 

field.   Vt. 
Flather  &  Co..  Nashua 
Foote  Bros.  (Sear  &  Mch.  Co..  Chicago 
Formica  Insulator  Co..  Cincinnati 
Garvin  Mch.  Co..  N.  Y. 
General  Electric  Co..  Schenectady 
Gleason  Works.  Rochester 
Grant  Gear  Works.  Boston 
Horsburgh   &   Scott  Co..   Cleveland 
James  Mfg.  Co..  D.  O..  Chicago 
Jones  Fdy.  &  Mch.  Co.,  W.  A..  Clhicago 
Link-Belt  Co..  Chicago,  Philadelphia 
Massachusetts  (3ear  &  T,  Co,,  Wobum 
Meacham  (Vear  Corp,.   Syracuse 
Meisel  Press  Mfg,  Co,.   Boston 
Newark  Gear,  Cut.  Mch,  Co,.  Newark 
Niles-Bement-Pond  Co..   N,  Y. 
Nuttall  Co..  R.  D..  Pittsburgh 
Philadelphia   Gear   Wks..    Phila. 
Simonds   Mfg.   Co..   Pittsburgh 

Gears,  Forged 
Bethlehem  Steel  Co..  Bethlehem 
Philadelphia  Gear  Wks,,  Phila. 

Gears,  Speed  Reducers 
James  Mfg.  Co.,  D.  O,.  Chicago 

Generators.  Electric 
Reliance    Elect.  &  Eng.  Co.,  Cleveland 
Westinghouse  Elect.  &  Mfg,  Co,    B. Pittsburgh 

Grab  Buckets 
Link-Belt  Co.,  Chicago.  Philadelphia 
Greases.  Lubricating 
Standard  Oil  Oo.   (Indiana).  Chicago 
White  &  Bagley  Co.,  Worcester 

Grinding  Machines,  Ball  Benrlne 
Race  rSee  Grinding  Machines, 
Radial) 

Grinding  Machines,  Bench 
Athol   Machine   &  Fdry.  Co.,   Athol 
Blount  Co..  J.  G..  Everett 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Diamond  Mch.  Co..   Providence 
Dillon  Elect.  Co.,  Canton 
Haskins  Co..  R.  G.,  Chicago 
Marschke  Mfg.  Co.;  Indianapolis 
Norton  Co..  Worcester 
Ransom  Mfg.  Co..  Oshkosh 
Ryerson  &  Son,  Jos.  T.,  Chicago 
Safety    Emery    Wheel    Co.,    Spring- field, O, 
Union  Twist  Drill  Co,.  Athol 
D.  S.  Elec  Tool  Co,,  Cincinnati 
Walker  Co.,  O,  S.,  Worcester 

Grinding  Machine   Centerless 
Detroit  Mach.  Tool  Co..  Detroit 
Reeves  Pulley  Co.,  Columbus 

Grinding  Machines,  Chaser 
Geometric  Tool  Co.,  New  Haven 

Grinding    Slachines,   Chucking 
Blanchard  Mch.  Co.,  Cambridge 
Bryant    Chuck    Grind.    Co.,    Spring- field. Vt. 
Heald  Machine  Co..   Worcester 
Landis  Tool   Co.,   Waynesboro 
Rivett  Lathe  &  Grinder  Co..  Boston 

Grinding  Machines.  Cutter  and 
Reamer 

Armstrong  Bros.  Tool  Co..  Chicago 
Barber-Colman   Co.,   Rocklord 
Barnes,   W.  F.  Sc  John.  Roekford 
Blount  Co,.  J.  G,.  Everett 
Brown  &  Sharpe  Mfg.  Co,. Providence 
Cincinnati  (O)  Gear  Cut,  Mach.  Co. 
Cincinnati    (O)   Milling  Mach.  Co. 
Diamond   Mch.   Co..   Providence 
Gallmeyer  Sc  Livingston   Co.,  Grand 

Rapids 
Garvin  Mach.  Co..  N.  Y. 
Gisholt   Mach.  Co.,    Madison 
Heald    Mach.   Co..   Worcester 
Landis  Tool  Co.,  Waynesboro 
LeBlond     Mch.     Tool     Co..     R.     K.. 

Cincinnati 
Middlesex  Mch.  Co..  Div.  New  Haven 

Sherardizing  Co..   New   Havel; 
Modern    Tool    Wks.    Cons.    Mch.    T. 

Corp.  of  America.  Erie 
Norton  Co.,  Worcester 
Oesterlein  Mch.  Co.,  Cincinnati 
Reed   Prentice   Co..    Worcester 
Safety    Emery    Wheel    Co..    Spring- field. O. 
Sellers  &  Co..  Wm,.   Philadlphia 
Taylor  &  Fenn  Co..   Hartford 
Union   Twist  Drill   Co.,    Athol 
Universal  Grind.  Mch.  Co..  Fitchburg 
Walker  Co.,  O.  S.,  Worcester 

Grinding    Machines,    Cylindrical 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Bryant  Chuck  Grind  Co..  Springfield Vt. 
Cincinnati  (O.)  Grinder  Co, 
Cleveland  (O, )   Armature  Wks. 
"itchburg  Grind.  Mch.  Co..  Fitchburg 
Heald  Mach,  Co,.  Worcester 
Landis  Tool  Co..  Waynesboro 
Modern  Tool  Wks.  Cons.  Mch.  T. 

Corp.  of  America.  Erie 
Norton  Co.,  Worcester 
Rivett  Lathe  &  Grinder  Co..  Boston 
Sanford  Mfg.  Co.,  F.  C.  Bridgeport 
Universal  Grind.  Mch.  Co,.  Fitchburg 
Walker  Co.,  O.  S,,  Worcester 

Whitney    &    Son,    Baxter    D,,    Win- chendon 

Grinding  Machines,   Die 
Abrasive  Mch.  T.  Co..  E.  Providence 
Bignall    Sc    Keeler    Mch.    Wks.    Bd- wardsville 
Blanchard  Mach.  Co..  Cambridge 
Diamond  Mch.  Co..  Providence 
Geometric  Tool  Co..  New  Haven 
Heald  Mch.  Co..  Worcester 
Murohey  Mch,  &  T,  Co.,  Detroit 
National  Mchy,  Co,,  Tiffin 
Universal  Grhid.  Mch.  Co..  Fitchburg 

Grinding  Machines,  Disc 
Besly  &  Co..  Chas.  H..  Chicago 
Diamond  Mch.   Co..   Providence 
Gardner  Mch.  Co..  Beloit 
Graham    Mfg,   Co,,    Providence 
Rowbottom    Mach,    Co.,    Waterbury 
Universal  Grind.  Mch.  Co..  Fitchburg 

Grinding    Machines.    Drill 
Gallmeyer  &  Livingston  Co.,  Grand 

Rapids 
Safety  Emery  Wheel  Co.,  Spring- field. O, 
Sellers  &  Co..   Wm.,  Philadelphia 

Grinding  Machines,  Face 
Abrasive  Mch.  T.  Co..  E,  Providence 
Blanchard  Mach.  Co..  Cambridge 
Detroit  Machine  Tool  Co..  Detroit 
Diamond  Mch.  Co.,  Providence 
Graham  Mfg.  Co..  Providence 

Grinding  Machines.  Floor 
Blount  Co..  J.  G..  Everett 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Diamond  Mch.  Co.,  Providence 
Dillon    Elect,   Co,,  Canton 
Forbes  &  Myers.  Worcester 
Marschke  Mfg.  Co.,  Indianapolis 
Norton  Co..  Worcester 
Ransom  Mfg.  Co..  Oshkosh 
Ryerson  &  Son,  Jos.  T.,  (Chicago 
Safety    Emery    Wheel    Co.,    Spring- field, O. 

Grinding  Machines.  Gage 
Abrasive  Mch.  T,  Co.,  E.  Providence 
Landis   Tool  Co..   Waynesboro 
Middlesex  Mch.  Co..  Div.  New  Haven 

Sherardizing  Co..  New  Haven 
Precision    &    Thread    Grinder    Mfg. 

Co..  Philadelphia 
Rivett  Lathe  &  Grinder  Co.,  Boston 
Universal  Grind.  Mch.  Co.,  Fitchburg 

Grinding  Machines.  Internal 
Brvant  Chuck  Grind  Co..  Springfield 

Vt. Cincinnati    (O.)   Grinder  Co, 
Garvin  Mach.  Co..  N.  Y. 
Heald  Machine  Co..  Worcester 
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Hjorth  Lathe  &  Tool  Co..  Boston 
Landis  Tool  Co..   Waynesboro 
Middlesex  Mch.  Co..  Div.  New  Haven 

Sherardizing  Co..  New  Haven 
Rivett  Lathe  &  Grinder  Co..  Boston 
Universal  Grind.  Mch.  Co..  FitQhburg 
Walker  Co..  O.  S.,  Worcester 
Whitney    Sc    Son.    Baxter    D..    Win 

chendon 

Grinding  Machines,  Portable 
Armstrong-Blum    Mfg.    (^o..    Chicago 
Black  &  Decker  Mfg.  Co..  Baltimore 
Chicago  Pneu.  Tool  Co..  N.  Y. 
Dillon   Elect,   Co,.  Canton 
Forbes  &  Myers,  Worcester 
Haskins  Co..  R.  G.,  Chicago 
Neil    &    Smith    Elec.    T.    Co..    Ctn 

cinnati Stroud.  Arva.  N.  Y. 
U.  S.  Elec.  Tool  Co..  Cincinnati 
Wisconsin  Elect.  Co..  Racine 

Grinding  Machines,  Radial 
Landis  Tool  Co..   Waynesboro 
Rivett  Lathe  &  Grind.   Co..   Boston 

Grinding  Machines.   Ring  Wheel 
Besly   &   Co..   Chas.   H.,    Chicago 
Diamond  Mch.   Co..  Providence 
Gardner  Mch.  Co..  Beloit 
Walker  Co.,  O.  S.,  Worcester 

Grinding  Machines.  Snagging 
Blount  Co..  J.  G,.  Everett 
Diamond  Mch.   Co..  Providence 
Dillon   Elect.   Co..    Oanton 
Ransom   Mfg.   Co..    Oshkosh 
U.S.  Elect.  Tool  Co..    Cincinnati 

Grinding  Machines,  Surface 
Abrasive  Mch.  T.  Co..  E,  Providence 
Blanchard  Mch.  Co  .  Cambridge 
Brown  &  Sharpe  Mfg.  O)..  Providence 
Detroit  Machine  Tool  Co..  Detroit 
Diamond   Mch.  Co.,   Providence 
Graham  Mfg.  Co  .  Providence 
Heald  Mach.  Co.,  Worcester 
Norton  Co,,  Worcester 
Reed   Prentice   Co.,    Worcester 
Rowbottom    Mach.    Co..    Waterburv 
Safety    Emery    Wheel    Co..    Spring- field. O. 

Walker  Co.,  O.  S.,  Worcester 

Grinding  Machines,  Thread  St  Tap 
Precision  &  Thread  Grinder  Mfg. 

Co.,  Philadelphia 

Grinding    Machines.   Universal 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Chicago  Pneu.  Tool  Co..  N.  Y. 
Cincinnati    tO.)    Grinder   Co. 
Gallmeyer  &  Livingston  Co..  Grand 

Rapids Gisholt  Mach,  Co..  Madison 
Landis  Tool  Co.,   Waynesboro. 
Middlesex  Mch.  Clo.,  Div.  New  Haven 

Sherardizing  Co.,  New  Haven 
Norton    Co..    Worcester. 
Wilmarth     Sc    Morman    Co..     Grand 

Rapids. Grinding    Wheels. 
Carborundum  Co..  Niagara  Falls 
Dickinson,  Thomas  L..  N.  Y. 
Norton  Co     Worcester 

Safety    Emery    Wheel    C!o..    Spring- field   O. 

Vitrified    Wheel  Co..  Westield. 
Guides,  Elevator 

Standard    Gauge   Steel   Co,    Beaver 
Falls Hammers,  Drop 

Bradley  Son.  6.  C.  Sjrracuse 

llammers.  Pneumatic 
Chicago  Pneu.  Tool  Co..  N.  Y. 

Hammers.  Power 
Bliss  Co..  C.  W..  Brooklyn 
Bradley  Son,  C,  C,   Syracuse 
Niles-Bement-Pond  Co..  N.  Y. 
Ryerson  &  Son.  Joseph  T..  Chicago 

Handles.  Machine 
Jlockwood  Sprinkler  Co.,  Worcester. 

Hangers,  Shafting Armstrong  Bros.  Tool  Co..  Chicago 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Jones  Fdry.  &Mch.(^..W.A, Chicago 

Hardening,  Case  Hardening  &  Teni- 

perine 
Meisel  Press  Mfg.  Co..  Boston 

Hardness  Testing  Apparatus 
Shore  Instrument  &  Mfg.  Co.,  N.  Y. 

Robbing  Machines 
Barber-Colman  Co..   Roekford 
Cincinnati  (O.)   (Sear  Cutting  Mch 
Gould   &  Eberhardt.    Newark 
Newark  (Jear  Cut  Mch.  Co..  Newark 
Hobs 

Barber-Colman  Co..  Roekford 
Brown  &  Sharpe  Mfg.  Co..  Providence 
National    Tool    Co.,    Cleveland 
Newark  Gear  Cut  Mch.  Co..  Newark 
Philadelphia  (^ar  Wks..  Phila. 
Union  Twist  Drill  Co..  Athol. 
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No.  316-C  Niagara  Circle  Shear 
(Patented) 

Equipment  That  Produces  More  at  Lower  Cost 

More  and  more  sheet  metal  working  shops  are  standardizing  on  the 

"Niagara"  Line — because  of  durability,  accuracy  and  all-around  serv- 
ice.    Production  is  materially  increased  with  a  saving  of  labor  costs. 

Correspondance  is  invited  with  our  Engineering  Department — who  will 
be  glad  to  assist  you  with  your  sheet  metal  working  problems.  Ask  us 

for  Catalogs  or  Bulletins  on  Presses,  Punches,  Ring  and  Circle  Shears, 

Tinners'  Tools  and  Machines. 

Niagara  Machine  &  Tool  Works 
Established  1879 

BUFFALO,  N.  Y.,  U.  S.  A. 
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Hoiata  and  Cranea,  Electric 
Link-Belt  Co..  Chicago.  Philadelphia 
Niles-Bement-Pond  Co..  N.  Y. 
Northern  Engineering  Wks..  Detroit. 
Pawling  &  Hamischfeger  Co., 

Milwaukee 

Holata,  Band 
Canton  Fdry.  &  Mch.  Co.,  Canton. 
Ford  Chain  Block  &  Mfg.  Co. 

Philadelphia. . 

Harrington.  Sohrtt  C&.r  Ijd.,  PbilS.' 

Holata.  Pnenmatlc. 
Chicago  Pneu  Tool  Co..  N.  T. 
Sullivan  Mchy.  Co..  Chicago 

Holders-On,  Pnenmatlc 
Chicago  Pneu.  Tool  Co,,  N.  T. 

Hydraulic  Leather 
Scbieren  Co..  Chas.  A.,  H.  T. 

HydranllV;  Machinery    . 
Bethlehem  Steel  Co..  Bethlehem 
Watson-Stillman  Co..  N.  r.  , 

Ignltera,  Oas  Engine  ' Doehler  Die  Casting  Co.,  Brooklyn 

Indicatora,  Speed  and  Teat 
Brown  &  Sharpe  Mfg.  Co.,  Providence 
Marvin   &  Casler   Co..   Canastota 
Starrelt  Co..  L.  S.  Athol. 
Vccjder    Mlg.    Co..    Hsirtford 
Zina  Goodell  Corp.,  Salem 

Jacka,  Hydraulic 
Watson-Stillman  Co.,   M,  T, 

Jacka,  Planer 
Armstrong  Bros.  Tool  Co.,  Chicago. 

Jigs  and  Fixtures 
(See  Contract  Work) 

Kettles,  Soda 
Brown  &  Sharpe  Mlg.  Co.. Providence 
Gray  &  Prior  Mch.  Co.,  Hartford. 

Keyseatlns  Machines 
Baker  Bros.,  Toledo 
Bucher-Smith  Co..  B.  Liverpool 
Lapointe  Mach.  Tool  Co..  Hudson. 
Lapointe  Co.,  J.  N.,  New  London. 
Mitts  &  Merrill.  Saginaw. 
Morton  Mfg.  Co..  Muskegon  Heights 
Nilea-Bement-Pond  Co.,  N.  Y. 

Keys,    Machine  '        ' Moltrup  Steel  Prod.  Co..  Beaver  Falls 
Morton  Mfg.  Co.,  Muskegon  Heights 
Whitney  Mfg.  Co.,  Hartford. 

Lamps,  Electric 
General  Electric  Co..  Schenectady 

lUhe  Attachments 
Ames  Co..  B.  C.  Waltham. 
b*lton  Mlg.  Corp..   Sound  Beach 
Flalher  &   Co.,    Nashua, 
liivett  Lathe  &  Grinder  Co..  Boston. 
Walcott  Lathe   Co.,  Jackson 

I.,athe  Tools 
Armstrong  Bros.  Tool  Co..  Chicago. 
Gisholt  Mach.  Co..  Madison. 
Lovejoy  Tool  Co.,  Springfield,  Vt. 

Lathes,  Automatic  and  Seml- 
.^ntoniatic 

Gisholt  Mach.  Co.,  Madison. 
Jones  &  Lamson  Mch.  Co..  Spring- 

geld.  Vt. 
Potter  &  Johnston  Mch.  Co..  Paw- 

tucket. 
Reed-Prentice   Co.,   Worcester. 
South  Bend  Lathe  Wks.,  South  Bend 
Steinle  Turret  Mch.  Co.,  Madison 

Lathes,  Bench 
Ames  Co.,  B.  C.  Waltham. 
Blount  Co..  J.  G..  Everett. 
Dalton  Mfg.  Corp.,   Sotmd  Beach 
Diamond-  Mch.  Co..   Providence 
Hjorth  Lathe  &  Tool  Co..  Boston. 
Rivett  Lathe  &  Grinder  Co..  Boston. 
South  Bend  Lathe  Wks..  South  Bend 
Stark  Tool  Co..  Waltham. 
Triplex  Mch.  Tool  Corp.,  N.  Y. 
Wade- American   Tool   Co..    Waltham 

Lathes.  Boring 
Gisholt  Mach.  Co..  Madison. 
Niles-Bement-Pond  Co.,  N.  Y. 
Potter   &  Johnston   Mch.  Co..   Paw- 

tucket. 

Lathes,  Chncking   (See  Lathes, 
Horizontal  Tnrrett) 

Lathes,  Engine 
American  Tool  Wks.  Co..  Cincinnati 
Barnes.  W.  F.  &  John.  Rockford 
Barnes  Drill  Co..  Rocklord. 
Blount  Co.,  J.  G..  Everett. 
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I  WHAT  AND  WHERE  TO  BUY  | 

Bradford  Mch.  Tool  Co..  Cincinnati. 
CarroU-Jamieson    Mch.    T.    Co., Batavia 
Champion  Tool  Wks.  Co..  Cincinnati 
Dalton  Mlg.  Corp..  Sound  Beach 
Fitchburg    Mach.    Wks..    Fitchburg. 
Flather  &  Co..  Nashua. 
Gisholt  Mach.  Co.,  Madison. 
Greaves  Klusman  T    Co..  Cincinnati 
Hamilton  Mch.  T.  Co..   Hamilton 
LeBlond  Mch.   Tool  Co..    R.   K.. 

Cincinnati. 
Lodge  &  Shipley  Mch.  T.  Co.. 

Cincinnati. 
Monarch  Mach.  Tool  Co.,  Sydney. 
Morris  Mch.  Tool  Co..  Cincinnati 
Mueller    Mch.    Tool    Co..    Cincinnati 
Niles-Bement-Pond  Co.,  N.  Y. 
Oliver  Mchy.   Co..   Grand    Rapids 
'Beed-~Preritice  Co..   Worcester 
Rocklord    (111.)   DriUing  Mach.  Co. 
Rockford    (111.)    Tool   Co. 
Ryerson  &  Son.  Jos.  T..  Chicago 
Sidney  Mch.  Tool  Co.,  Sidney 
South  Bend  Lathe  Wks  .  South  Bend 
Springfleld    (O.)    Mach.   Tool  Co. 
Walcott  l/atljie.  Co.,  Jackson 
Wiekea    Bros.,    Saginaw 

Lathes,  Extension  and  Gap 
American  Tool  Wks.  Co..  Cincinnati 
Barnes  Drill  Co..   Rocklord. 
Harrington.  Son  &  Co..  Ed..  Phila. 
Niles-Bement-Pond  Co..  N.  T. 

Lathes,  Foot  Power 
Barnes,  W.  P.  &  John.  Rockford 
Dalton  Mfg.  Corp..  Sound  Beach 

Lathes,  Gap 

Carroll  Mch.  T.  Co.,  A,  V.,  Cincin- 
nati 

Lathes,  Horizontal  Turret 
Acme  Mach.  Tool  Co.,  Cincinnati. 
Dreses  Mch.  Tool   Co..  Cincinnati 
Foster  Mach.  Co..  Elkhart. 
Gisholt  Mach.  Co..   Madison. 
Internal.   Mch.   T.  Co.,   Indianapolis 
Jones   &  Lamson  Mch.   Co..   Spring- 

field.  Vt. 
Millholland    Mch.    Co..    Indianapolis 
Reed-Prentice   Co.,    Worcester. 
South  Bend  Lathe  Wks.,  South  Bend 
Steinle  Turret  Mch.  Co.,  Madison. 
Warner  &  Pwasey  Co.,  Cleveland. 

Lathes,     Polishing      (See     Polishing 
and   Buffing    Machines) 

Lathes,   Speed  and   Hand 
Blount  Co..   J.   G..   Everett. 
Brown  &  Sharpe  Mlg.  Co.,  Providence 
Diamond  Mch.  Co.,  Providence 
Garvin  Machine  Co..  N.  Y. 

Lathes,  Threading 
Automatic  Mach.  Co  .  Bridgeport. 
Rivett  Lathe  &  Grinder  Co..  Boston 

Lathes,  Vertical  Turret 
Bullard  Mch.  Tool  Co.,  Bridgeport 

Lathes,  Wood  Taming 
Barnes,  W.  P.  Sc  John.  Rocklord 
Blount  Co.,  J.  6.  Everett, 

Letters    and    Figures 
Brown  &  Sharpe  Mlg.  Co.,  Providence 
Hoggson    &    Pettis    Mlg.    Co..     New 

Haven, 

Level   Precision    Slachines,    Aligning 
Universal  Bor.  Mach.  Co.,  Hudson 

Lighting  Fixtures 
General  Electric  Co,,  Schenectady 

Lnbrlcants 
Oakley  Chemical  Co..   N.   Y. 
Standard  Oil  Co..  (Indiana).  Chicago 
White  &  Bagley  Co.,   Worcester. 

Lubricating  Systems 
Bowser  &  Co..  9.  F,.  Ft,  Wayne 

Machinists'  Small  Tools 
Armstrongr   Bros.   Tool  Co..   Chicago. 
Athol  Machine  &  Fdry.  Co.,  Athol 
Brown  &  Sharpe  Mlg.  Co.. Providence 
Manufacturers    EQuip.    Co.,    Chicago 
Randall    &    Stickney.    Waltham 
Starrett  Co.,  L.  S.,  Athol. 

Mandrels,   Expanding 
Bath  &  Co..  John,  Worcester 
Brown  &  Sharpe  Mfg.  Co  ..Providence 
Nicholson  &  Co.,  W.  H.,  Wllkes-Barre 

Mandrels,  Solid 
Brown  &  Sharpe  Mlg.  Co., Providence 
National  Twist  D.  &  T.  Co..  Detroit 
Nicholson  &  Co.,  W.  H.,  Wilkes-Barre 
Union  Twist  Drill  Co..  Athol 

Marking    Devices     'See    Stamps, Steel) 

Marking    .Mucliir.eH 
Hjorth  Lathe  &  Tool  Co..  Boston 
Luma  Elect.  Equip.  Co..    Toledo 
Noble    &    Westbrook    Mlg.    Co., Hartlord. 

Measuring    Machines 
Norma  Co.  ol  America,  N.  T. 

Metal  Cleaning  Equipment 
Pangborn    Corp.,    Hagerstown 

Metal    Working   Machinery 
Niagara  Mch.  Tool  Works,  Buffalo 

Meters,  Steam  Flow 
General  Electric  Co..  Schenectady 

Micrometer   Calipers 
Almond  Mfg.  Co..T.  R..  Ashburnham 
Brown  &  Sharpe  Mfg.  C3o.. Providence 
Randall  &  Stickney,   Waltham 
Starrett  Co..  L.  S..  Athol. 

Hilling  Attachments 
Adams  Co..  Dubuque 
Bath  &  Co..  John,  Worcester 
Brown  &  Sharpe  Mfg. Co..  Providence 
Cincinnati    (O)   Milling  Mach.  Co. 
Garvin    Mach.    Co..    N.    Y. 
Ingersoll   Mill.   Mch.   Co..    Rocklord 
Kearney  &  Trecker  Co..  Milwaukee. 
Eempsmith  Mlg.  Co.,  Milwaukee 
LeBlond  Mch.  Tool  Co.,  R.  K..  Cin- 

cinnati. 
Potter  &  Johnston   Mch.  Co..  Paw- tucket. 
Reed-Prentice  Co..   Worcester 
South  Bend  Lathe  Wks..  South  Bend 
Standard    Eng.    Wks..    Pawtucket. 

tuning    ̂ lachlnes.    Automatic 
Brown  &  Sharpe  Mlg.  Co..  Providence 
Cincinnati    (O)    Milling  Mach.  Co. 
Ingersoll  Mill  Mch.  Co.,  Rocklord 

Milling    Machines,    Bench 
Ames  Co.,    B.   C,    Waltham. 
Stark  Tool  Co..  Waltham 
Triplex  Mch.  Tool  Co.,  N,  Y. 

Milling  Machine,  Continnons 
Ingersoll    Mill     Mch.    Co..    Rocklord 
Potter  &  Johnston.  Mch.  C!o..  Paw- tucket. 

Milling  Machines  Die 
Anderson  Die  Mch.  Co,,  Bridgeport 

Milling  Machines,  Duprex 
Cincinnati  (O)  Milhng  Mach.  Co. 
Ingersol  Mill  Mch.  Co.,  Rockford 
Enigbt  Mchy    Co.,  W.  fi..  St.  Louis 

Milling  Machines,  Hand Brown  &  Sharpe  Mfg. Co. .Providence 
Cincinnati    (O)   Milling  Mach.  Co. 
Fox  Machine  Co.,  Jackson.  Mich. 
Garvin   Mch.  Co..   N.   Y. 
Standard   Eng.  Wks..   Pawtucket 
U.  S.  Mch.  Tool  Co.,  Cincimiati 
Whitney    Mlg.    Co.,    Hartford. 

Milling     Machines,     Horizontal     and Planer   Type 
Beaman  &  Smith  Co..  Providence. 
Ingersoll    Mill    Mch.    Co.,    Rockford 
Niles-Bement-Pond  Co..  N.  Y. 
Reed-Prentice  Co..  Worcester 

Milling    Machines,   Plain 
Brown  &  Sharpe  Mlg.  Oo.,  Proivldence 
Cincinnati    (O)   Milling  Mach.  C!o. 
Fox  Machine  Co  ,  Jackson.  Mich. 
Garvin    Machine   Co..    N.   Y. 
Ingersoll    Mill,    Mch.    Co..    Rocklord 
Kearney  &  Trecker  Co..  Milwaukee. 
Eempsmith  Mlg.  Co.,  Milwaukee 
LeBlond    Mch.    Tool   Co..    R.    K.. 

Cincinnati. 
Potter    &   Johnston   Mch.   Co.   Paw- 

tucket. 
Reed-Prentice  Co..   Worcester 
Byerson  &  Son,  Joseph  T.,  Chicago 
Standard    Eng.    Wks..    Pawtucket. 
U.  S.  Mch.  Tool  Co.,  anciimati 

Milling    Machines,    Portable 
Ingersoll   Mill   Mch.  Co.,    Rocklord 
Underwood  Corp.,  H.  B.,  Phila. 

Milling   Slnrhines,   Thread 
Foster  Mch.  Co..  Elkhart. 
Gisholt  Mach.  Co..  Madison 
Hall  Planetary  Thread  Milling  Heh. 

Co..    Philadelphia 
Harrington  Son   &  Co..  Ed..  Phila. 
Waltham    Mch.    Works.    Waltham. 

Stilling    Machines,    Cniversal 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Cincinnati    (O)    Milling  Mach.  Co. 
Fox  Machine  Co.,  Jackson.  Mich. 
Garvin    Mch.    Co..    N.    Y. 
Ingersoll  Mill  Mch.  Co..  Rockford 
Kearney  &  Trecker  Co.     Milwaukee. 
Eempsmith  Mlg.  Co.,  Milwaukee 
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Le^ond  Mch,  Tool  Co..  B.  E..  Cin- 
cinnati. Potter  &  Johnston  Mch.  Co..  Paw 
tucket. 

Byerson  &  Son,  Joseph  T:,  Chicago 
U,  S.  Mch.  Tool  Co.,  Cincinnati 

Hilling  Machines,  Vertical 
Brown  &  Sharpe  Mlg.Co.l  Providence 
Cincinnati   (O)    Milling  Mach.  Co 
Garvin   Machine   Co..    N.   Y 
Ingersoll   Mill.   Mch.   Co..    Rocklord 
Kearney  &  Trecker  Co..  Milwaukee. 
Enight  Mchy.  Co.,  W.  B.,  St.  Louis 
LeBlond  Mch.  Tool  Co..  B.  K..  Cin- cinnati. 
Niles-Bement-Pond  Co.,  N.  Y. 
Potter   &  Johnston   Mch.  Co..  Paw- tucket. 

Reed-Prentice  Co..  Worcester 
Triplex  Mch.  Tool   Corp.,   N.  T. 

.Milling  Machines,  Worm 
Cleveland    (O.)    Auto.    Mch.    Co. 
Waltham  Mch.  Works.   Waltham. 

Hilling  Tools,  Adjustable   HoUow 
Geometric  Tool  Co.,  New  Havoi 

Motors,    Electric 
BuTke  Electric  Co..  Erie 
General   Elec.   Oj..   Schenectady 
Masters    Elect.   Co..    Dayton 
Reliance  Elect.  &  Eftig  Co..  Cleveland 
Westinghouse  Elect.  &  Mlg.  Co..  B. Pittsburgh 

Wisconsin  Elect.  Co..  Racine 

Nat  Tappers    (See  Bolt  and  Not 
Machinery) 

Nats,    Lock    (See    Lock-Nats) 

Oil  and   Grease   Caps 
Bay   State   Stamp.   Co..    Worcester. 
Gits    Bros.    Mlg.    CJo..    Chicago. 
Tucker,  W,  A.  A  C.  F„  Hartlord. 

OU  Filtering  &  Storage  Systems 
Bowser  &  Co.,  S.  F.,  Ft.  Wayne 

OU  Stones Norton  Co..  Worcester 
White  &  Bagley  (>>..  Worcester. 

Oils Standard  OU  Co.,  (Indiana) ,  Chicago 

Oxygen Linde  Air  Producta  Cto..  N.  Y. 

Packing,    Hydraulic 
Graton  &  Knight  Mfg.  Co.,  Worcester 
Schieren  Co.,   Chas,   A.,    N.   Y, 

Pattern    Shop    .Machinery     (See 
Woodwork     Machinery) 

Patterns,  Wood  and  Metal 
Mehl  Mch.  T.  &  Die  Co.,  Boselle 

Pipe   Bending   Machines 
Harrington    Son    &   (k)..    Ed..    Phila. 
Underwood  Corp.,  H.   B..   Phila. 

Pipe  Catting  it  Threading Slachlnes 
Bignall    &    Eeeler    Mch.    Wks..    Ed- 

wardsville. 
Fox  Mch.  Co..  Jackson.  Mich. 
Harrington.  Son  &  Co  .  Ed..  Phils. 
Landis   Mch.  Co..    Waynesboro. 
Murchey  Mch.  &  Tool  Co..  Detroit 
Ryerson  &  Son..  Jos.  T..  Chicago 
Saunders     Sons.     D..     Yonkers. 
Williams  Tool  Corp.,  Brie 

Pipe  Fitters'  Tools 
Butterfleld    &  Co.,    Derby   Line, 

Piston  Blag  Machines 

Potter  &  Jolinston  Mch.  Co„  Paw- tucket 

Planing  Machines 
American  Tool  Wks  Co.,   Cincinnati 
Bethlehem  Steel  Co..  Bethlehem 
Cincinnati     Planer    Co..     Cincinnati. 
Gray  Co..   G.   A..  Cincinnati. 
Hamilton  Mch.  T.  Co..  Hamilton 
Liberty  Mch    T.  Co..  Hamilton 
Niles-Bement-Pond  Co..  N.  Y 
Reed-Prentice  Co..  Worcester 
Ryerson  &  Son.  Joseph  T.,  Chieagc 
Sellers    &   Co.,    Wm..   Philadelphia. 

Planing  Machines,  Rotary 
Niles-Bement-Pond  Co.,  N.  Y 
Underwood   Corp..   H.   B..   Phila 

Plate  Rolls 

Niles-Bement-Pond  Co,,  N.  Y. 
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Drive  your  shapers 

in  high— 
You  don't  drive  your  car  in  second  gear  to  get 
a  high  rate  of  speed — > 

And  you  don't  have  to  run  a  G  &  E  Shaper 
through  the  back  gears  to  get  a  high  number 
of  stroices — 
For  the  G  &  E  Double  Train  Gear  Drive 

(only  5  gears)  provides  a  high  number  of 
strokes  with  gears  running  at  moderate  speeds. 

Meanwhile,  when  you  do  want  longer,  slower, 
more  powerful  strokes — the  back  gears  are 
there. 

This  is  only  one  of  the  G  &  E  Shaper  refinements 

MIWAItK.  lUl  ai.A>« 

Domestic  Agents:  New  York,  Boston.  Buffalo,  Syracuse,  Rochester.  Hart- 
ford. Henry  Prentiss  &  Co.  Philadelphia,  W.  E.  Shipley  Machinery  Co. 

Baltimore.  Kemp  Mchy.  Co.  Atlanta.  Sceger  Maeh.  Tool  Co..  Birmingham. 
Dewstoe  Maoh.  Tool  Co.  Cleveland.  Pittsburgh.  Detroit.  Cincinnati.  Motch 
&  Merryweather  Machy.  Co,  Chicago.  Indianapolis.  Marshall  &  Huschart 
Machy.  Co,     St,   Paul,   Duluth,   Robinson  Gary   &   Sands  Co.     St.  Louis, 

Elliott  &  Stephens  Machy,  Co.  New  Orleans,  O.  H.  Van  Home  Co.  Salt 
Lake  City,  Salt  Lake  Hardware  Co.  Los  Angeles,  San  Francisco.  Portland. 
Eccles  &  Smith  Co..  Seattle.  Hallidie  Machy.  Co.  Spokane.  General 

Machy.  Co..  Caratl*,';::  Agents:  St.  Jo'm,  :i:ilifax,  Montreal,  Winnipeg, 
A.  R,  Williams  Machy.  Co.     Toronto.  Hamilton,  F.  F.  Barber  Machy,  Co. 
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L  ATROBE  TOOL  COMPANY 
Manufacturers    LATROBE  PA 

All  That  the  Name  Implies 
SIZES 

Sm„il   End 
7/0 — .047  4/0 — .Oni 
6/0 — .0.-)7  3/0— .101 
5/0 — .075  2/0 — .114 

1/0 — .127 

TAPER  PIN  REAMERS  f 
Have  you   ever   wanted   these   little   reamers  real   bad    and  I 

didn't  know  where  to  get  them  ?  | 
They  are  perfectly  milled,  ground,  and  hardened.  | 

Guaranteed  to  be  accurate.    One-quarter  inch  taper  per  foot.  I 

Paramount  Reamer  Corporation  has  worked  out  many  other  | 
such   tools   to   save   the   user   time   and   money    and   besides  I 
manufactures  a  complete  line  of  standard  types  of  reamers,  | 

mandrels,  arbors,  and  counterbores,  high-speed   and  carbon  | 
steel.  I 

Paramount  tools  are  the  most  economical  tools  for  you  to  use.  i 

Write  for  literature  covering  complete  line  i 

PARAMOUNT  REAMER  CORPORATION  f 
Parkersburg,  W.  Va.  I 

Catalogue  and  discounts  on  request  g 
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Pnenmatic  Tools 
Anderson   Bros.   Mfgr.  Co..  Bockford 
Chicago  Pneu.  Tool  Co..  N.  Y. 

FoUshing  and  Buffing  Machine* 
Barnes.  W.  F.  &  John,  Rockford 
Blanchard    Mch.    Co..    Cambridge. 
Blount  Co.,  J.  G.,  Everett. 
Brown  &  Sharpe  Mlg.Oo.,  Pravidence 
Bryant  Chuck  Grind  Co..  Springfield Vt. 
Cleveland  (O.)   Armature  Wks. 
Diamond  Mch.  Co.,   Providence 
Gardner  Mch.  Co.,   Beloit 
Heald    Mch.    Co.,    Worcester. 
Landis   Tool   Co..    Waynesboro. 
Rivett  Lathe  &  Grinder  Co..  Boston 
Rowbottom   Mach.   Co.,    Waterbury. 
Safety  Emery  Wheel  Co.,  Spring- 

field, O, 
Union   Twist   Drill   Co,.    Athol. 
U.  S.  Elect.  Tool  Co.,  Cincinnati 
Wisconsin  Elect.  Co.,  Bacine 

Press  iFeeds 
Littell  Mch.  Co.,  F.  J.,  Chicago 

Presses,  Atbor 
Barnes.  W.  F.  &  John,  Bockford 
Nicholson  &  Co,,  W,  H,,  Wilkes-Barre 

Presses,  Drop  and  Forging 
Arms  Mach,  Co,,  Max,  N,  Y, 
Bliss   Co,,    E,    W„    Brooklyn. 
Elmes  Eng.  Wks.,  Chas.  F.  Chicago 
Niles-Bement-Pond  Co..  N.  T. 
Toledo  Mch.  &  Tool  Co.,  Toledo. 

Presses,   Foot  and   Hand 
Bliss  Co.,    E,   W„    Brooklyn, 
Ferracute    Mach,    Co..    Bridgeton. 
Niagara  Mch.  &  T.  Wks.,  Buffalo 
Shuster  Co..   P.  B.,   New   Haven 
TayK.-    &   Penn    Co,    Hartford. 

Presses,    Forcing 
Ams  Mach.  Co.,  Max,  N.  Y. 
Barnes  Co.,  W.  P.  &  John,  Rockford 
Lucas  Mch  Tool  Co.,  Cleveland. 

Presses,    Hfdranllc 
Bethlehem  Steel  Co.,  Bethlehem 
Burroughs  Co..  Newark 
Eflmes  Eng.  Wks.,  Chas.  F..  Chicago 
Niles-Bement-Pond  Co..  N.  Y. 
Oilgear  Co..  Wilwaukee 
Watson-Stillman   Co.,   N,    T. 

Presses,  Power  ' 
Adriance  Mch.  Wks..  Brooklyn 
Ams  Mach.  Co.,  Max,  N.  Y. 
Barnes,  W,  P,  &  John,  Bockford 
Bliss  Co.,  E.  W.,  Brooklyn 
Ferracute    Mach,    Co,,    Bridgeton 
Niagara  Mch,  &  T,  Wks,,  Buffalo 
Bowbottom  Mch.  Co..   Waterbury. 
StoU    Co.,    D.    H.,    Buffalo. 
Toledo  Mch.  &  Tool  Co.,  Toledo, 

Presses,    Screw 
Barnes,  W,  P,  &  John,  Rockford 
Bliss  Co,.   E.  W..   Brooklyn. 
Niagara  Mch.  &  T.  Wks.,  Buffalo 

Profiling  Machines 
Garvin    Machine   Co..    N.   Y. 
Reed-Prentice  Co.,  Worcester 
Stark   Tool   Co..    Waltham 
Wade-American   Tool   Co..   Waltham 

Ptilley  Turning  and  Boring 
Machines 

American  Tool  Wks.  Co.,  Cincinnati, 
Niles-Bement-Pond  Co,.  N,  Y, 

Pulleys,  Cork  Insert 
American   Pulley  Co,,    Philadelphia. 

Pulleys,  Metal 
American   Pulley   Co,,    Philadelphia, 
Brown  Co..  A,  &  F„  N,  Y. 
Brown  &  Sharpe  Mfg,  Co,,  Providence 
Caldwell  &  Son  Co.  H.  W.,  Chicago. 
Johnson   JMach.    Co..    Carlyle.    Man- 

Jones  Fdry.  &  Mch.  Co.,  W.  A., 
Chicago 

Pumps,  Bydranllc 
Burroughs  Co..  Newark 
r,imes  Eng.   Wks.,   Chas,  P„  Chicago 
Oilgear    Co.,    Wilwaukee 

Pumps,   Lubricant  and   Oil 
Bowser  &  Co..  S.  F..  Ft.  Wayne 
Brown  &  Sharpe  Mfg, Co,,  Providence 

Pumps,  Po:wer 
Bowser  &  Co,,  S,  F,,  Ft,  Wayne 
Niagara  Mch.  &  T.  Wks..  Buffalo 
Sullivan  Mchy.  Co..  Chicago 
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i  WHAT  AND  WHERE  TO  BUY  j 
Punches,   Center 
Brown  &  Sharpe  Mfg. Co.,  Providence 
Starrett   Co..    L.    S..    Athol. 

Punches,   Hand 

Armstrong-Blum  Mfg.  Co.. Chicago. 

Punches,    Power 
Buffalo  Forge  Co..  Buffalo 
Ferracute    Mach.    Co.,    Bridgeton, 
Long  &  Allstatter  Co.,  Hamilton 
Mitts  &  Merrill.    Saginaw 
Byerson  &  Son.  Joseph  T.,  Chicago 
Watson-Stillman    Co..    N.    Y. 

Pyrometers,  Electric 
Bristol    Co.,    Waterbury. 

Back    Cutting    Machines 
Newark  Gear  Cut  Mch.  Co.,  Newark 

Back,  Machine 
Standard  Gauge  Steel  Co.,  Beaver 

Falls 

Backs,  Cut 
Meisel  Press  Mfg.  Co.,  Boston 
Moltrup  Steel  Prod.  Co..  Beaver  Falls 

Backs,  Storage  (See  Furniture,  Ma- chine Shop) 

Bammers,    Foundry 

Brown  &  Sharpe  Mfg. Co. .Providence 
Chicago  Pneu.  Tool  Co..  N.  Y. 

Bawhide,    Rope 

Schieren  Co.,   Chas.   A.,    N.    Y. 

Beamer  Holders 
Gisholt  Mach.  Co..  Madison 
McCrosky  Tool  Corp.,  Meadville 
Victor  Tool  Co.,  Waynesboro 

Beamers,  Adjustable 
Davis  Boring  Tool  Co..  St.  Louis 
Hannifin  Mfg.  Co..  Chicago 
McCrosky  Tool  Corp.,  Meadville 

Beamers,    E.xpanding 
Brubaker  &  Bros,  Co.,  W.  L..  N.  Y. 
Davis  Boring  Tool  Co..  St.  Louis 
Gisholt  Mach.  Co..  Madison 
McCrosky  Tool  Corp..  Meadville 

Beamers,  Solid 
Brubaker  &  Bros.  Co..  W.  L..  N.  T. 
Buckeye  Twist  Drill  Co..  Alliance 
Butterfleld    &   Co.    Derby    Line. 
Gammon-Holman    Co..    Manchester 
Hjorth  Lathe  &  Tool  Co..  Boston 
Morse  Twist  D.   &  M.  Co..   New 

Bedford. 
National  Tool  Co.,  Cleveland 
National  Twist  D.  &  T-  Co.,  Detroit 
Paramount    Beamer  Corp,.   Parkers- burg 

Reed  Mfg.  Co..  Erie. 
Union   Twist   Drill   Co,,    Athol, 

Beamers,   Taper 
Brown  &  Sharpe  Mfg, Co,,  Providence 
Gammon-Holman  Co..  Manchester 
Paramount    Beamer   Corp.,   Parkers- 

burg 

Union   Twist   Drill  Co..   Athol 

Recorders,    Pressure 
Bristol    Co..    Waterbury. 

Becorders,    Temperature 
Bristol   Co.,   Waterbury. 

ftecorders.  Time 
Gisholt  Mach.  Co..  Madison 

Bheostats 
General  Electric  Co..  Schenectady 
Westinghouse   Elec.   &  Mfg.   Co..    E. Pittsburgh 

Rivet  Heating 
American  Gas  Furnace  Co..  Elizabeth 

Rivet  Sets 
Chicago  Pneu.  Tool  Co..  N.  Y. 
Hunter  Saw  &  Mch.  Co..  Pittsburgh 

Rivet  Making  Machinery 
Cook  Co..  Asa  S.,  Hartford. 
National  Machinery  Co..  Tiffin. 

Riveting   Machines 
Chicago  Pneu.  Tool  Co.,   N.   T. 
Grant  Mfg.  &  Mch.  Co..  Bridgeport 
Ryerson  &  Son, Jos.  T.,  Chicago 
Shuster  Co,,  F,   B.,  New  Haven. 
Townsend  Mfg,  Co,,  H,  P..  Hartford 

Rod   Cutters 
Tucker,   W,  A,   &  C.  P..   Hartford. 

Rules,  Steel  and  Wood 
Brown  &  Sharpe  Mfg.  Co..  Providence 
Starrett  Co..   L    S..   Athol. 

Rust  Preventives 
Oakley  Chemical  Co..  N.  Y. 

Sand  Blast  Apparatus 
Pangborn    Corp..    Hagerstown 

Sand  Bammers,  Pneumatic 
Chicago  Pneu.  Tool   Co.,   N.   T. 

Saw   Frames   and   Blades,    Hack 
American  Saw  &  Mfg.  Co.. 

Springfield.  Mass. 
Diamond    Saw    &    Stamp.    Wks.. 

Buffalo. Millers   Falls   Co.,    Millers   Falls 
Starrett  Co.,  L.  S..   Athol. 

Saw    Sharpening    Machines 
Hunter  Saw  &  Mch.  Co..  Pittsburgh 

Saw  Tables,  Universal 
Silver  Mfg.  Co..  Salem 

Sawing    Machines,    Metal 
Armstrong-Blum  Mfg.  Co..  Chicago 
Diamond    Saw    &    Stamp.    Wks.. 

Buffalo. 
Earle  Gear  &  Mach.  Co..   Phila. 
Peerless  Mach,  Co..   Racine 
Vandyck   Churchill   Co..    N.   Y. 

Sawing    Machines,    Power    Hack 
Armstrong-Blum  Mfg.  Co..  Chicago 
Diamond    Saw    &    Stamp.    Wks.. Buffalo 

Millers   Falls   Co.,    Millers   Falls 
Peerless  Mach,  Co..   Bacine 
Victor  Saw  Wks..  Middletown 

Saws,  Metal  Cutting 
American  Saw  &  Mfg.  Co.. 

Springfield.  Mass. 
Barber-Colman  Co..   Rockford 
Brown  &  Sharpe  Mfg. Co.,  Providence 
Hunter  Saw  &  Mach.  Co..  Pittsburgh 
Silver  Mfg.  Co.,  Salem 
Union   Twist    Drill   Co..    Athol. 

Baws,  Milling 
Barber-Colman  Co.,  Rockford 
Brown  &  Sharpe  Mfg. Co..  Providence 
National    Tool     Co..    Cleveland 
Union  Twist  Drill  Co..  Athol 

Saws,  Screw  Slotting 
Barber-Colman  Co..  Rockford 
Brown  &  Sharpe  Mfg. Co..  Providend 
Starrett  Co..  L.  S..  Athol,  Mass, 
Union  Twist  Drill  Co..  Athol. 

Scales 
Brown  &  Sharpe  Mlg. Co.,  Providence 

Screw-Machine  Work 
Campbell  Mfg.  Co..  Worcester 
Cincinnati    (O.)   Automatic  Mch.  Co. 
Eastern  Mch.  Screw  Corp. .New  Haven 
Link-Belt  Co..  Chicago,  Philadelphia 
Morris  Mch.  Tool  Co..  Cincinnati. 
National    Blank   Book    Co.,    Holyoke 

Screw  Machy.,  Wood  and  Lag 
Cook  Co.,    Asa   S.,    Hartford. 
Townsend  Mfg.  Co..  H.  P..  Hartford 

Screw   Machines,   Automatic 
Brown  &  Sharpe  Mfg. Co. .Providence 
Cincinnati  (O.)  Automatic  Mch.  Co. 
Cleveland  (O.)  Automatic  Mach.  Co. 
Cone    Auto.    Mch.    Co..    Windsor 

Screw  Machines,  Plain  or  Hand 
Acme   Mch.  Tool   Co.,   Cincinnati. 
Brown  &  Sharpe  Mfg. Co..  Providence 
Cleveland    (O)    Auto  Mach.  Co. 
Dreses  Mch.  Tool  Co..  Cincinnati 
Foster  Mach.  Co..   Elkhart. 
Garvip  Mach.   Co.,  N.  Y. 
Jones   &  Lamson  Mch.  Co..   Spring- 

field. Vt 
Millholland  Mch.  Co.,   Indianapolis 
Warner  &  Swasey  Co.,  Cleveland. 

Screw  Plates 
Brubaker  &  Bros.  Co.,  W,  L..  N.  T. 
Butterfield   &   Co..    Derby   Line. 
Card  Mfg.  Co..   S.  W.  Mansfield 
Carpenter  Tap   &  Die  Co..   J.   M.. 

Pawtueket 
Morse  Twist  D.  &  M.  Co.,  New  Bed- 

ford. 

Screws,  Cap  and  Set 
.\Ilen    Mfg.    Co.,    Hartford. 
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Bristol   Co..    Waterbury, 
Eastern  Mch.  Screw  Corp. .New  Haven 

Screws,  Machine 
Allen  Mfg.   Co..   Hartford 
Bristol   Co..    Waterbury. 
Eastern  Mch. Screw  Corp. .New  Haven 

Seamless    Steel    Tubing     (See 
Tubing,  Seamless  Steel) 

Second-Hand    .Alachinery 
(Sec   Searchlisht   Section) 

Allen,  Harry  F.,  New  York 
Beal  &  Co.,  Jos..  Boston 
Botwinik    Bros..   New  Haven 
Brownell  Mchy.  Co..  Providence 
Buffalo  Housewreck.  &  Salvage  Co 

Buffalo 
Cincinnati    Planer    Co..    Cincinnati. 
Delta  Equipt.  Co.,  Philadelphia DeWitt  Tool  Co.,   N.  Y 
Duff  Co,,  J,  E„  N,  Y, 
Eastern  Mchy.  Co.,  Cincinnati 
Electric  Welding  4  Sales  Co..  Boston 
Empire    Mchy.    Exch..    Cleveland 
Erie  Mfg.  &  Supply  Co..  Erie 
Essley  Mchy.  Co.,  E.  L..  Chicago 
Factory  &  Mill  Supply  Co..  Boston 
Garvin  Machine  Co..   N.   Y. 
Gisholt  Mach.  Co..  Madison 
Grover  File  Co.,  Nashua 
Harris  Bros.  Co..  Chicago 
Hill,   CIarl:i   &  Co,,   Chicago, 
Hyman  &  Sons,  Jos.,  Philadelphia 
Ideal    Mchy.    Co .    Plainsville 
Jaegermann.   R.,   St.  Louis 
Lamberg  &  Co..  A..   N.  Y. 
Lucas  &  Son.  J.  L..  Bridgeport 
McMuIlen   Mchy.  Co..  Grand  Bapids 
Machinery  Dealers.  New  Haven 
Miles  Mchy.  Co.,  Saginaw 
Morey    &    Co..    N.   Y. 
Morris  Mchy.  Co.,  Newark 
New    Britain    Hdw.    Mfg.    Co.     New Britain 

New  Britain  Mch.  Co..  New  Britain 
Niles  &  Co..  F.  H..  Jersey  City 
Niles-Bement-Pond.  N.  Y. 
Osborne    &    Sexton    Mchy.    Co..    Co- lumbus 

Prentiss  &  Co..   Henry.   N.  T. 
Pottstown   Steel   Co..   Douglasville 
Reed-Prentice  Co..  Worcester 
Bemppis  Co..  Wm.  F..  Beading 
Segal.  Herbert  Action.  Elizabeth 
Simmons  Mach.  Tool  Corp..  Albany 
Smith  Bearings  Co..  L.  C.  Chicago 
Spiegel  B.i-os.    N.  Y 
Steere  Eng.  Co.,   Detroit 
Stokvis  &  Son.  R.  S..   N,  Y, 
Sun  Mchy,  Co,,  Newark 
Toomey    Inc.,    Frank,     Philadelphia 
Torrington   Mfg.   Co..   Torrington 
Vandyck.   Churchill  Co..   N.   Y.   City 
Warner  &  Swasey  Co.,  Cleveland 
Wayne  Mchy.  Co..  Fort  Wayne. 
Wickes  Mchy.  Co..  Jersey  City 

Separators,  Oil  and  Waste 

Pangborn    Corp.,    Hagerstown 
Shafting 

Strand  4  Co..  N.  A..  Chicago. 
Union   Drawn    S.   Co.,    Beaver   Falls 

Shafts.  Flexible 
Haskins  Co..  B.  G..  Chicago 
Strand  &  Co.,  N.  A.,  Chicago 

Shapes,    Cold-Drawn    Special    Steel 
MoltruTi  Steel  Prod.  Co..  Beaver  Falls 
Standard  Gauge   Steel  Co..    Beaver 

Falls Union   Drawn   S.   Co..    Beaver   Palls. 

Shaping  Machines American  Tool  Wks.  Co..  Cincinnati 
Cincinnati  Shaper  Co.,  Cincinnati 
Gould   iSe   Eberhardt.    Newark 
Kelly  Co..  R.  A..  Xenia 
Morton   Mfg.  Co..   Muskesron   Hgts. 
Niles-Bement-Pond  Co..  N.  Y. 
Potter  &  Johnston  Mch.   Co..   Paw- tucket. 
Ryerson  &  Son.  Joseph  T..  Cniicago 
Smith   &  Mills  Co..  Cincinnati. 
Springfield   (O.)    Mach.  Tool  Co. 
Steel   Products   Eng.   Co..    Spring- field. O. 

Shear  Blades 
Cleveland  (O.)  Knife  &  Forge  (3o. 

Shears,  Hand 
Armstrong-Blum  Mfg.  Co..  Chicago. 
Tucker.   W.  A.  &  C.  F.,   Hartford. 

Shears,  Power 
Adriance   Mach.   Wks  .    Brooklyn 
Buffalo  Forge  Co..  Buffalo 
Ferracute   Mach.    Co..    Bridgeton. 
Long  &  Allstatter  Co..  Hamilton 
Mitts  &  Merrill.   Saginaw 
Niagara  Mch.  &  T.  Wks..  Buffalo 
Stoli  Co..    D.   H..    Buffalo. 
Toledo  Mch    ft  Tool  Co.,  Toledo 
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Nothing  is  left  to  chance 
The  prime  factors  for  insuring  output  and  accuracy 
in  Landis  Crank  Grinding  Machines  are  smooth, 
easy  operation  and  close  adjustments. 

These  coupled  with  ample  power  and  high  speed, 

make  a  big  showing  on  the  production  chart — a  point 
to  be  considered  in  these  days  of  labor  scarcity. 

If  you  look  for  results  that  rate  above  par,  your 
search  ends  with  the 

I  LANDIS 
Crank  Grinding 

Machine 
Landis  performance  assures  that  de- 

gree of  finish  that  places  your  product 
in  a  class  by  itself.  This  means  con- 

tinued satisfactory  profits  through  re- 

peat orders. 
Let  us  tell  you  more  about  the  Landis. 

LANDIS  TOOL  CO.,  Waynesboro,  Pa. 
NEW  YORK:  51  CHAMBERS  STREET 

FOR  BEVEL  GEARS  UP 
TO  1  DIAMETRAL  PITCH 

This  54-inch  Bevel  Gear 

Planer  is  fast  and  accu- 
rate. The  machine  is 

easily  changed  from  one 

job  to  another.  The  tool- 
mg  is  inexpensive. 

The 
Machine 

is 
Fully 

Automatic 

54-in.  Bevel  Gear  Planer 

GLEASON  WORKS,Newrrus.A. 
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Sheet   Metal    Working   Machlnerr 
Adriance  Mach.   Wks.,  Brooklyn 
Ams   Mach.  Cq^  Max.   N.   Y. 
BUsa  Co.,    E.  W..  Brooklyn 
Ferracute    Mach.    Co..    Bruisreton. 
Byerson  &  Son.  Jos.  T.,  Chicaro 
Savage  Co..   W.  J..  Knoxville. 
Toledo  Mch.  &  Tool  Co..  Toledo. 

ShelTlng,  Steel 
Manutacturin?   Equipt.   &   Eug.    Co., 

Framingham 
Niles-Bement-PondCo.,  N.  Y. 

Slotting  Machines 
Garvin   Mach.   Co..   N.   Y. 
Sellers  &  Co..  Wm..  Philadelphia 

Soldering  Equipment 
Luma  Elect.  Equip.  Co..    Toledo 

Speed  Reducers 
Jones  Fdry.  &Mck  Co..  W.  A.Chicaeo 
Philadelphia  Gear  Wks..  Philaddi- 

phia 

Spring  Winders 
Hjorth  Lathe  &  Tool  Co..  Boston 

Sprockets  and   Chains 
Baldwin   Chain  &  Mfg.  Co..  Worcester 
Bilgram    Mch.    Wks..    Philadelphia. 
Boston  Gear  Wks.,   Norfolk  Downs. 
Cullman    Wheel   Co..   Chicago. 
Grant   Gear   Wks..    Boston. 
Jones  Fdry.  &Mch. Co.. W.A.Chicago 
Link-Belt  Co..   Chicaffo    Philadelphia 
Massachusetts  Gear  &  T.  Co.,  Woburn 
Morse    Chain    Co..    Ithaca. 
Philadelphia  Gear  Wks..  Phila. 
Whitney   Mfg.   Co.,    Hartford. 

Squares 
Brown  &  Sharpe  Mfg. Co.,  Providence 
Starrett  Co..  L.  8..   Athol. 

Stampings,  Metal 
American   Pulley   Co..    Philadelphia. 
Bay  State  Stamp.  Co..  Worcester. 
Detroit   Stamp.   Co..    Detroit. 
Lacey  Mfg.  Co.,  Bridgeport 
National    Blank   Book   Co..   Holyoke 
Rockwood  Sprinkler  Co..   Worcester 

Stamps,  Steel 
Hoggson  &  Peters  Mfg.  Co..  New 

Haven 
Noble  &  Westbrook  Mfg.  Co..  Hart- ford. 

Stands,  Portable    (Ser  Fomitan. 
Machine  Shop) 

Steam  Specialties 
Dart   Mfg.   Co..    E.    M..   ProrideDce. 

Steel,  Cold  Rolled  Strip 
Hawkrldge  Bros.  Co.,  Boston. 

Steel   Hardness  Measuring 
Instruments 

Shore  Instrument  &  Mfg.  Co..  N.  T. 

Steel,  Shafting  and  Free  Cutting 
Screw 

Hawkridge  Bros.  Co..   Boston. 
Moltrup  SteelProd.  Oo.,   Beaver  Falls 
Standard  Gauge  Steel  Co.,  Beaver 

Falls 
tlQion   Drawn  S.  Co..   Beaver  Falls. 
Ward's  Sons  Co..  Edgar  T.,   Boston 

Steel,  Sheet 

Colonial  Steel  Co.,  Pittsburgh 
Hawkridge  Bros.  Co..  Boston. 
Jessop  &  Sons,   William.   N.   Y. 

^iiinmHiiii^iiuiiiiiiiiH»s 

I  WHAT  AND  WHERE  TO  BUY  | 
stud   Setters   Opening 
Apex   Mach.   Co..    Dayton 
McCrosky  Tool  Corp..  MeadvlUe 

Stud  Setters  Self-Opening 
Geometric  Tool  Co..  New  Haven 

Subpresses  and  Dies 
Waltham   Mach.    Wks..    Waltham. 

Swaging    Machines 
fLangeller  Mfg.  Co..  Cranston 
Torrington   Cb.,    Torrington. 

Switches   and    Switchboards 
Generil  Electric  Co..  Schenectady 
Westinghouse  Elee.  &  Mfg.  Co..   B. 

Pittsburgh 

Tachometert 
Bristol    Co..    Waterbury. 
Tanks  &  Pumps,  Oil 
Bowser  &  Co.   S.  F.,  Ft.  Wayne 

Tap  Extensions 
Allen  Mfg.  Co..   Hartford. 

Tap  Holders 
Errington   Mech.    Laboratory.    N.   Y. 
Gisholt  Mach.  Co..  Madison 
McCrosky  Tool  Corp..   Meadville 

Taper   Pins 
Brown  &  Sharpe  Mfg. Co. .Providence 

rapes.  Measuring 
Starrett  Co..  L.  S..  Atbol. 

Tapping  Machines  and  .Attachments 
Acme    Mchy.    Co..    Cleveland. 
American  Tool  Wks.  Co..  Cincinnati 
Anderson  Die  Mch.  Co..  Bridgeport 
Baker  Bi-os..  Toledo 
Barbcr-Oolman  Co..   Rockford 
Beaman   &   Smith  Co..   Providence. 
Cincinnati    (O. )    Bickford    Tool    Co. 
Errington  Mech.  Laboratory.  N.  Y. 
Fox  Mch.  Co.,  Jackson,  Mich. 
Garvin  Mach.  Co..  N.  Y. 
Geometric  Tool  Co..  New  Haven 
Harrington.   Son   (t  Co..    Ed.,   Phila. 
Hoefer  Mfg.  Co.,  Freeport 
Langeller  Mfg.  Co.,  Cranston 
McCrosky  Tool  Corp..  Meadville 
Moline   Tool   Co..    Moline. 
Murchey  Mch.  &  Tool  Co.,  Detroit 
Nat'l    Automatic  T.   Co..    Richmond 
National   Mchy.  Co..  Tiffin. 
Rickert  Shafer  Co..  Erie.  Pa. 
Turner    Machine    Co..    Danbury. 
Wahlstrom  Tool  Co.,  Brooklyn 

Taps  and   Dies 
American  Tap  &  Die  Co..  Greenfield 
Brubaker  &  Bros.  Co..  W.  L..  N.  Y. 
Butterfield   &  Co..   Derby  Line. 
Card  Mfg.  Co.,  S.  W..   Mansfield. 
Carpenter  Tap  &  Die  Co..  J.  M.. 

Pawtucket 
Morse    Twist    D.    &    M.    Co..    New 

Bedford. 
Murchey  Mch.  &  Tool  Co..  Detroit 
National  Tool  Co..  Cleveland 

Taps,  Collapsing 
Eastern  Mch.  Screw  Corp. .New  Haven 
Geometric  Tool  Co..  New  Haven 
Murchey  Mch.  &  Tool  Co..  Detroit 
Victor  Tool   Co..   Waynesboro. 

Taps,  Ground 
Bath  &  Co.,  John. Worcester 
Precision  &  Thread  Grinder  Mfg.  Co., Philadelphia 

Thermometers 

Bristol  Co..    Waterbury. 

Steels,     Alloy, 
Speed 

Carbon,     and     High 

Armstrong  Bros.  Tool  Co..  Chicaga 
Atlas  Steel  Corp..  Dunkirk 
Bethlehem  Steel  Co..  Bethlehem 
Colonial   Steel  Co.,  Pittsburgh 
Firth-Sterling  Steel  Co..  McKeesport 
Hawkridge   Bros.    Co..    Boston 
.lessop  &  Sons.  Wm..  N,  Y. 
Vanadium-Allov  Steel  Co.,  Pittsburgh 
▼ulcan  Crucible  Steel  Co..  Aliquippa 
Ward  3  Sons  Co.,   Edgar  T.,   Boston 

Stocks,  Die 
Oster  Mfg.  Co.,  Cleveland 

Straightening  Machinery 
Shuster  Co.,  F.  B..  New  Haven. 
.Sprinsfleld  (O.)  Mach.  Tool  Co. 
Standard    Eng.     Wks..    Pawtucket. 

Thread-Cutting    Tools 
Eastern  Mch.  Screw  Corp. .New  Haven 
Geometric  Tool  Co..  New  Haven 
Jones   &   LamsoD  Mch.  Co..    Spring- 

field. Vt. 
Landis    Mach.    Co.,    Waynesboro 
Modem  Tool  Wks    Cons.  Mch.  T. 

Corp.  of  America.  Erie 
Murchey  Mch.   &  Tool   Co..   Detroit 
Rivett  Lathe  &  Grinder  Co..  Boston 
Victor  Tool  Co..  Waynesboro 

Thread   Rolling   Machines 
Murchey  Mch.  &  Tool  Co..  Detroit 
National  Machinery  Co..  Tiffin. 

Threading  Machines 
Eastern  Mch. Screw  Corp. .New  Haven 
Geometric  Tool  Co.,  New  Haven 

Hall  Planetary  Thread  Milling  Mch. 
Co.,  Philadelphia 

Landis  Mch.  Co..  Waynesboro 
Murchey  Mch.  &  ool  Co.,  Detroit 
National  Mchy.  Co.,  TiflSn 

Tool  Holders 

Armstrong  Bros.  Tool  Co..  Chicago. 
Gisholt  Mach.  Co..  Madison 
Lovejoy  Tool  Co..  Springfield.  Vt. 

Tool  Marking,  Electric 
Luma  Elect.  Equip.  Co.,    Toledo 

Tool  Posts,  Lathe 

Armstrong  Bros.  Tool  Co..  Chicago 

Tool  Work  (See  Contract  Work) 

Tools,  Small  (See  Machinists'  Small 
Tools) 

Tractors,  Industrial 
Elwell   Parker  Elect.  Co..  Cleveland 
Lakcwood  Eng.  Co..  Cleveland 

Transformers 

Foote  Bros.  Gear  &  Mch.  Co..  Chicago 
Genera!  Electric  Co..  Schenectady 
Westinghouse  Elect.  &  Mfg.  Co..  E Pittsburgh 

Transportation  System  (See  Trucks) 

Trolleys  and  Tramways 

Harrington.    Son    &    Co..    Ed..    _*lila. Nuttall   Co.,   B.   D.,   Pittsburgh 

Trucks 

Lakcwood  Eng.  Co..  Cleveland 

Trucks,  Industrial 
Elwell  Parker  Ele.i.  Co..  Cleveland 
Lakewood  Eng.  Co.,  Cleveland 

Tubing,   Flexible 
Almond  Mfg.  Co..  T.  R.,  Ashbumham 

Tubing,   Seamless 

Ward's  Sons  Co.,   Edgar  T.,   Boston 

Turret   Heads 

Almond  Mfg.  Co..  T.  R..  Ashbumham 

Turret  .Machines   (See  Lathes, 
Horizontal    Turret) 

Turrets,   Tool   Post 
American  Tool  Wks.  Co..  Cincinnati 
McCrosky  Tool  Corp..  Meadville 

Unions,  Pipe 

Dart  Mfg.  Co..  E.  M..  Providence. 

Universal  Joints 
Boston   Gear   Wks..   Norfolk   Downs 
Dexter  Co..  I.  H..  (Joshen 
Gray  &   Prior  Mch.  Co..   Hartford. 

Vaivee 
Burroughs  Co..  Newark 
Elmes  Eng.  Wks..  Chas.  F.,  Chicago 
Watson-Stillman  Co..  N.  Y. 

Variators,  Thread  Lead 
Precision  &  Thread  Grinder  Mfg.  Co.. 

Philadelphia 

Vises,  Drilling  Hachhie 
Armstrong-Blum  Mfg.  Co..  (Jhicago. 
.A-rmstrong  Bros.  Tool  Co..  Chicago. 
Barber-Colman  Co..   Rockford 
Brown  Eng.  Co..   [leading 
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Hartford  Special  Mchy.  Co..  Hartford 
Hoggson    &    Peuis    Mfg.    Co..    New 

Haven 

Vises,  Metal  Worker*' Athol  Machine  *  Fdry.  (^..  Atbol. 
Reed  Mfg.  Co..  Erie. 

Vises,  MUling  .Machine 
Brown  &  Sharpe  Mfg. (>>.,  Providence 
Cincinnati    (O.)    Milling  Mch.  Co. 
Hartford    Special    Mchy.    Co.,    Hart- ford 

Standard  Eng.  Wlu..  Pawtucket 

Vises,  Pipe 

Athol  Machine  Ic  Fdry.  Co..   Athol 
Butterfield  &  Co..  Derby  Line, 
iieed  Mfg.  Co.,  Erie 

Vises,  Planer  and  Shaper 
American  Tool  Wks.  Co.,  Cincinnati 
Cincinnati   Planer  Co..   Cincinnati. 
Hartford  Special  Hchy.  Co.,  Hartford 
Hoggson    &    Pettis    Mlg.    Co.,    New Haven. 

Vises,   Universal   Machine 

Brown  &  Sharpe  Mfg.  Cto..  Providence 
Graham    Mfe.   Co      Providence 
Hartford  Special  Mchy.  Co..  Hartford 
Hoggson    &    Pettis    Mfg.    Co..    New Haven 

Eorton  &  Son  Co..  E..  Windsor  Locks 
Kimpsmith  Mfg.  Co.,  Milwaukee 
Skinner  Chuck  Co.,  New  Britain 

Transmission   Machinery 

foote  Bros.  Gear  &  Mch.  Co.,  Chicago 
Jones  Fdry.  &Mch.Co.. W.A.Chicago 
Link  Belt  Co..  Chicago.  Philadelphia 
Moore  &  White  Co..  Pliiladelphia 
Moi-sa   Chain   Co..   Ittlaca 
Oilgear  Co.,  Milwaukee 

Voltmeters 
•Bristol  Co..  Waterbtiry 
General  Electric  Co..  Schenectady 

Wagon   Loaders 
Link-Belt  Co..  (Siicago,  Philadelphia 

Wash  Stands  &  Bowls 
Manufacturing    Eiqup.    &   Mfg.   Co., Framingham 

Washers 
Detroit   Stamping  Co.,   Detroit. 

Washing    Machines,    .Metal 
Colts    Patent    Fire    Arms   Mfg.   Co . Hartford 

Welding,  Electric    (See  Weldbig  Ma- 
chines,  Electric) 

Welding,  Oxy-Acetylene   (See  Weldlni 

Machines,  Oxy-Acetyleoe) 

Welding    Machines,    Electric 
Federal  Mch.  &  Weld.  <}o.,  Warreo 
General  Electric  Co..  Schenectady 
Thomson    Elee.    Weld.   Co..    Lynn. 
Thomson   Spot  Weld.  Co..   Lynn. 
Westinghouse  Elee.  &  Mfg.  Co.,   E. Pittsburgh 

Welding    Machines,    Oxy-Acetyline 
Imperial  Bra3s  Mfg.  Co.,  Chicago 
Linde  Air  Products  Co.,  N.  Y.  C. 

Wire  and  Cable 
Hawkridge  Bros.    Co..   Boston. 
Simplex    Wire   &   Cable   Co..    Boston 
Wards  Sons   Co..   Edgar  T..   Bostoi 

Wire-Straightening   and    Cntting Machinery 

Rowbottom    Mach.    Co..    Waterbury 
Shuster  Co..  F.  B.,  New  Haven. 

Woodruir  Keys 

Standard  Qauge  Steel  Co.,  Beaver 
Falls 

Wood  Working  Machinery 
Blount  Co..  J.  G..  Everett. 
Rowbottom    Mach.   Co..    Waterbury 
Silver  Mfg.  Co.,  Salem 

Wrenches,  Ratchet 
Starrett  Co.,  L.  S..  Athol. 

Wrenches,  Tap 

Butterfield   &  Co..   Derby  Line. 
Card  Mfr    Co..  S.   W..   Mansfield. 
Starrett    Co     L     S.    Athc^ 
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Adaptability 

•Bliss  for  Machinery- 

a  Bliss  Press  characteristic 
Notching,  perforating,  stamping,  and  forming — 
on  sides,  fronts,  handles,  slides  and  guides — for 
metal-filing  cabinets  and  lockers — these  are  in- 

stances of  what  can  be  done  with  a  single  bliss 
Press.  And  in  this  case,  as  in  others,  bliss  adap- 

tability is  accompanied  by  an  improvement  in 
the  economy  of  each  operation,  handling  the  work 
formerly  done  on  3  or  4  other  types  of  machines 
by  6  to  8  men  and  entirely  eliminating  the  cost 
of  fitting  in  the  final  assembly. 

For  economy  in  sheet-metal  working,  use  BUSS 
Presses. 

E.  W.  BLISS  CO.,  BROOKLYN,  N.  Y.,  U.  S.  A. 
Factories:     Brooklyn.  N.  Y.      Hastings,  Mich.      Cleveland,  O.      Salem,  O. 
Sales  Offices:      Detroit        Cleveland       Chicago       Pittsburgh         St.  Louis 

Buffalo         Cincinnati         New  Haven         Rochester 

Foreien  Factories  Si  Offices:  London,  Eng.    Turin,  Italy    Paris,  France 

BLISS 
No.  351 

Why  we  quote  lower  for  higher  grade 
Because  we  can  produce  and  market  Standard  Gauge  Machine  Rack  at  a  more  resonable 
figure  than  other  rack  of  similiar  grade  does  not  infer  that  its  quality  is  lower. 

Our  experience  in  producing  the  special  analysis  O.H.  steel  itself,  and  in  machining  and 
straightening,  cannot  be  duplicated  elsewhere.  There  is  one  national  headquarters  for 
MACHINE  RACK — regardless  of  pitch  or  size.     Try  us  and  see. 

Our  line  includes  turned  and  cold  drawn  steel  shafting,  finished  common  and  special  shapes.  Compressed 
Steel   elevator  guides,  connecting   rods  and  crank  shafts.      Screw  stock,  feed  screws,  lead  screw*   artd 

worm.     Send  for  list. 

Standard 
Gaugo 

Machine 
Pac/c 

Standard  Gauge  Steel  Co.,  Beaver  Falls,  Pa. 
DISTRICT  OFFICES:  1340  Old  Colony  Bldgr.,  Chicasro.  Ill,;  611  Harrison  Bldg:..  Philadelphia. 

Pa.-  -Mo  Capital  Theati^  Bid?..  Detroit.  Mich.;  1050  Oliver  Bldg-.,  Boston.  Mass.;  52  vander- 
bilt  Ave  New  York  City  REPRESENTATIVES:  P.  C.  Abbott  &  Co..  Richmond,  Va.;  Rolph 
Mills  &  Co..  San  Francisco.  Cal.;  A.  Campbell  White.  New  Orlenas.  La. 
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